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1. My name is June Ann Munford. [ am over the age of 18, have personal
knowledge of the facts set forth herein, and am competent to testify to the

same.

2. 1 earned a Master of Library and Information Science (MLIS) from the
University of Wisconsin-Milwaukee in 2009. I have over ten years of
experience in the library/information science field. Beginning in 2004, I
have served in various positions in the public library sector including
Assistant Librarian, Youth Services Librarian and Library Director. I have

attached my Curriculum Vitae as Appendix CV.

3. During my career in the library profession, I have been responsible for
materials acquisition for multiple libraries. In that position, I have cataloged,
purchased and processed incoming library works. That includes purchasing
materials directly from vendors, recording publishing data from the material
in question, creating detailed material records for library catalogs and
physically preparing that material for circulation. In addition to my
experience in acquisitions, I was also responsible for analyzing large

collections of library materials, tailoring library records for optimal catalog



search performance and creating lending agreements between libraries

during my time as a Library Director.

. I am fully familiar with the catalog record creation process in the library
sector. In preparing a material for public availability, a library catalog record
describing that material would be created. These records are typically
written in Machine Readable Catalog (herein referred to as “MARC”) code
and contain information such as a physical description of the material,
metadata from the material’s publisher, and date of library acquisition. In
particular, the 008 field of the MARC record is reserved for denoting the
date of creation of the library record itself. As this typically occurs during
the process of preparing materials for public access, it is my experience that

an item’s MARC record indicates the date of an item’s public availability.

. Typically, in creating a MARC record, a librarian would gather various bits
of metadata such as book title, publisher and subject headings among others
and assign each value to a relevant numerical field. For example, a book’s
physical description is tracked in field 300 while title/attribution is tracked in
field 245. The 008 field of the MARC record is reserved for denoting the
creation of the library record itself. As this is the only date reflecting the

inclusion of said materials within the library’s collection, it is my experience



that an item’s 008 field accurately indicates the date of an item’s public

availability.

. I am familiar with the Internet Archive, a digital library accessible to the
general public. Among other services that the Internet Archive makes
available to the general public is the Wayback Machine, an online archive of
the web. The Internet Archive’s Wayback Machine service archives
webpages as of a certain capture date to track changes in the web over time.
The Internet Archive has been in operation as a nonprofit library since 1996
and has hosted the Wayback Machine service since its inception in 2001.
During my time as a librarian, I frequently used the Internet Archive’s
Wayback Machine for research and instruction purposes. This includes
teaching instructional classes on using the Wayback Machine to library
patrons and using the Wayback Machine to research reference inquiries that
require hard-to-find online resources. I consider the Internet Archive’s
recordskeeping to be as rigorous and detailed as other formal library
recordskeeping practices such as MARC records, OCLC records and Dublin

Core.

. I'have reviewed Exhibit 1048, a document entitled CBT (5-V) and CBTLV

(3.3-V) Bus Switches.



8. Attached hereto as Appendix CBTO1 is a screen capture of the Internet
Archive Wayback Machine entry for
http://focus.ti.com/lit/ug/scdd001b/scdd001b.pdf. I secured these screen
captures myself from
https://web.archive.org/web/20061213072115/http://focus.ti.com/lit/ug/scdd

001b/scdd001b.pdf. This record was captured as of December 13, 2006.

9. Appendix CBTO1 is an Internet Archive capture of a file entitled CBT (5-V)
and CBTLV (3.3-V) Bus Switches as hosted on the Texas Instruments
website. In comparing Appendix CBTO1 to Exhibit 1048, it is my
determination that Exhibit 1048 is a true and correct copy of CBT (5-V) and
CBTLYV (3.3-V) Bus Switches as hosted on the Texas Instruments website.
As the Internet Archive first captured this file as of December 13, 2006, it is
my determination that CBT (5-V) and CBTLV (3.3-V) Bus Switches was
first made available to the public as of December 13, 2006 via the Internet

Archive and likely earlier via the original Texas Instruments website.

10.1 have reviewed Exhibit 1060, Design of Analog-Digital VLSI Circuits for

Telecommunications and Signal Processing by Jose Franca, et al.



11.Attached hereto as Appendix FRANCAUOL is a true and correct copy of the
MARC record for Design of Analog-Digital VLSI Circuits for
Telecommunications and Signal Processing as held by the Penn State
University Library. I secured this record myself from the library’s public
catalog. The MARC record contained within Appendix FRANCAO1
accurately describes the title, author, publisher, and ISBN number of Design
of Analog-Digital VLSI Circuits for Telecommunications and Signal

Processing.

12.Attached hereto as Appendix FRANCAOQ?2 is a true and correct copy of
Design of Analog-Digital VLSI Circuits for Telecommunications and Signal
Processing as held by the Penn State University Library. These scans were
secured from the library’s collection. In comparing Exhibit 1060 to
Appendix FRANCAO02, it is my determination that Exhibit 1060 is a true
and correct copy of Design of Analog-Digital VLSI Circuits for

Telecommunications and Signal Processing by Jose Franca, et al.

13.The 008 field of the MARC record in Appendix FRANCAO]1 indicates the
date of record creation. The 008 field of Appendix FRANCAO1 indicates the
Penn State University Library first acquired Design of Analog-Digital VLSI

Circuits for Telecommunications and Signal Processing as of February 21,



1994. Considering this information, it is my determination that Design of
Analog-Digital VLSI Circuits for Telecommunications and Signal
Processing was made available to the public shortly after its initial

acquisition as of February 21, 1994.

14.1 have reviewed Exhibit 1052, “Advances in BJT Techniques for High-
Performance Transceivers" by B. Gilbert, et al as published in Proceedings

of the 23" European Solid-State Circuits Conference.

15.Attached hereto as Appendix GILBERTOL is a true and correct copy of the
MARC record for Proceedings of the 23™ European Solid-State Circuits
Conference as held by the Massachusetts Institute of Technology Library. I
secured this record myself from the library’s public catalog. The MARC
record contained within Appendix GILBERTO1 accurately describes the
title, publisher and ISBN number of Proceedings of the 23™ European Solid-

State Circuits Conference.

16.Attached hereto as Appendix GILBERTO02 is a true and correct copy of
“Advances in BJT Techniques for High-Performance Transceivers" as
published in Proceedings of the 23™ European Solid-State Circuits

Conference. These scans were secured from IEEE Xplore. In comparing



Exhibit 1052 to Appendix GILBERTO02, it is my determination that Exhibit
1052 is a true and correct copy of “Advances in BJT Techniques for High-
Performance Transceivers" by B. Gilbert, et al as published in Proceedings

of the 23™ European Solid-State Circuits Conference.

17.The 008 field of the MARC record in Appendix GILBERTO1 indicates the
date of record creation. The 008 field of Appendix GILBERTO1 indicates
the Massachusetts Institute of Technology Library first acquired Proceedings
of the 23" European Solid-State Circuits Conference as of April 23, 1998.
Considering this information, it is my determination that Proceedings of the
23" European Solid-State Circuits Conference and therefore “Advances in
BJT Techniques for High-Performance Transceivers" was made available to

the public shortly after its initial acquisition as of April 23, 1998.

18.1 have reviewed Exhibit 1045, Basic Electric Circuit Analysis by David E.

Johnson.

19.Attached hereto as Appendix JOHNSONO1 is a true and correct copy of the
MARC record for Basic Electric Circuit Analysis as held by the Penn State

University Library. I secured this record myself from the library’s public

catalog. The MARC record contained within Appendix JOHNSONOI



accurately describes the title, author, publisher, and ISBN number of Basic

Electric Circuit Analysis.

20.Attached hereto as Appendix JOHNSONO?2 is a true and correct copy of
Basic Electric Circuit Analysis as held by the Penn State University Library.
These scans were secured from the library’s collection. In comparing Exhibit
1045 to Appendix JOHNSONO2, it is my determination that Exhibit 1045 is
a true and correct copy of Basic Electric Circuit Analysis by David E.

Johnson.

21.The 008 field of the MARC record in Appendix JOHNSONO1 indicates the
date of record creation. The 008 field of Appendix JOHNSONOI1 indicates
the Penn State University Library first acquired Basic Electric Circuit
Analysis as of July 7, 1982. Considering this information, it is my
determination that Basic Electric Circuit Analysis was made available to the

public shortly after its initial acquisition as of July 7, 1982.

22.1 have reviewed Exhibit 1050, The Design of CMOS Radio-Frequency

Integrated Circuits by Thomas H. Lee.

23.Attached hereto as Appendix LEEOI is a true and correct copy of the MARC

record for The Design of CMOS Radio-Frequency Integrated Circuits as



held by the Penn State University Library. I secured this record myself from
the library’s public catalog. The MARC record contained within Appendix
LEEO1 accurately describes the title, author, publisher, and ISBN number of

The Design of CMOS Radio-Frequency Integrated Circuits.

24.Attached hereto as Appendix LEEO2 is a true and correct copy of The
Design of CMOS Radio-Frequency Integrated Circuits as held by the Penn
State University Library. These scans were secured from the library’s
collection. In comparing Exhibit 1050 to Appendix LEEOQ2, it is my
determination that Exhibit 1050 is a true and correct copy of The Design of

CMOS Radio-Frequency Integrated Circuits by Thomas H. Lee.

25.The 008 field of the MARC record in Appendix LEEOI indicates the date of
record creation. The 008 field of Appendix LEEO1 indicates the Penn State
University Library first acquired The Design of CMOS Radio-Frequency
Integrated Circuits as of March 2, 1998. Considering this information, it is
my determination that The Design of CMOS Radio-Frequency Integrated
Circuits was made available to the public shortly after its initial acquisition

as of March 2, 1998.

10



26.1 have reviewed Exhibit 1049, a document entitled TI Logic Selection

Guide.

27.Attached hereto as Appendix LOGICOI is a screen capture of the Internet
Archive Wayback Machine entry for
https://my.ece.msstate.edu/faculty/reese/EE4743/data_sheets/sdyu001k.pdf.
I secured these screen captures myself from
https://web.archive.org/web/20160118225253/https://my.ece.msstate.edu/fac
ulty/reese/EE4743/data_sheets/sdyu001k.pdf. This record was captured as of

January 18, 2016.

28.Appendix LOGICOLI is an Internet Archive capture of a file entitled TI Logic
Selection Guide as hosted on the Mississippi State University website. In
comparing Appendix LOGICO1 to Exhibit 1049, it is my determination that
Exhibit 1049 is a true and correct copy of TI Logic Selection Guide as
hosted on the Mississippi State University website. As the Internet Archive
first captured this file as of January 18, 2016, it is my determination that T1
Logic Selection Guide was first made available to the public as of January
18, 2016 via the Internet Archive and likely earlier via the original

Mississippi State University website.

10
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29.1 have reviewed Exhibit 1046, Microelectronic Circuits by Adel S. Sedra.

30.Attached hereto as Appendix SEDRAUOI is a true and correct copy of the
MARC record for Microelectronic Circuits as held by the Penn State
University Library. I secured this record myself from the library’s public
catalog. The MARC record contained within Appendix SEDRAO1
accurately describes the title, author, publisher, and ISBN number of

Microelectronic Circuits.

31.Attached hereto as Appendix SEDRAO?2 is a true and correct copy of
Microelectronic Circuits as held by the Penn State University Library. These
scans were secured from the library’s collection. In comparing Exhibit 1046
to Appendix SEDRAO02, it is my determination that Exhibit 1046 is a true

and correct copy of Microelectronic Circuits by Adel S. Sedra.

32.The 008 field of the MARC record in Appendix SEDRAO]1 indicates the
date of record creation. The 008 field of Appendix SEDRAOI indicates the
Penn State University Library first acquired Microelectronic Circuits as of
August 19, 1997. Considering this information, it is my determination that
Microelectronic Circuits was made available to the public shortly after its

initial acquisition as of August 19, 1997.

11
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33.1 have reviewed Exhibit 1047, a document entitled Norcal NC2030 Low

power, High Performance 20m or 30m DC Transceiver.

34.Attached hereto as Appendix TAYLOEO] is a screen capture of the Internet
Archive Wayback Machine entry for
https://www.norcalqrp.org/files/NC2030/NC2030_v5.pdf. I secured these
screen captures myself from
https://web.archive.org/web/20060508220932/https://www.norcalqrp.org/fil

es/NC2030/NC2030 v5.pdf. This record was captured as of May 8, 2006.

35.Appendix TAYLOEOI is an Internet Archive capture of a file entitled
Norcal NC2030 Low power, High Performance 20m or 30m DC Transceiver
as hosted on the Norcal QRP website. In comparing Appendix TAYLOEO1
to Exhibit 1047, it is my determination that Exhibit 1047 is a true and correct
copy of Norcal NC2030 Low power, High Performance 20m or 30m DC
Transceiver as hosted on the Norcal QRP website. As the Internet Archive
first captured this file as of May 8, 2006, it is my determination that Norcal
NC2030 Low power, High Performance 20m or 30m DC Transceiver was
first made available to the public as of May 8, 2006 via the Internet Archive

and likely earlier via the original Norcal QRP website.
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36.1 have reviewed Exhibit 1053, "The MICROMIXER: a Highly Linear
Variant of the Gilbert Mixer Using a Bisymmetric Class-AB Input Stage" by
B. Gilbert, et al as published in IEEE Journal of Solid-State Circuits

September 1997.

37.Attached hereto as Appendix GILBERTO3 is a true and correct copy of the
MARC record for IEEE Journal of Solid-State Circuits as held by the Penn
State University Library. I secured this record myself from the library’s
public catalog. The MARC record contained within Appendix GILBERTO03
accurately describes the title, publisher and ISSN number of IEEE Journal of
Solid-State Circuits. The Availability field present on page 4 of this record
indicates the library's collection includes the September 1997 issue of IEEE
Journal of Solid-State Circuits containing "The MICROMIXER: a Highly
Linear Variant of the Gilbert Mixer Using a Bisymmetric Class-AB Input

Stage".

38.Attached hereto as Appendix GILBERTO04 is a true and correct copy of "The
MICROMIXER: a Highly Linear Variant of the Gilbert Mixer Using a
Bisymmetric Class-AB Input Stage" as published in IEEE Journal of Solid-

State Circuits as held by the Penn State University Library. These scans

13
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were secured from the library’s collection. In comparing Exhibit 1053 to
Appendix GILBERTO04, it is my determination that Exhibit 1053 is a true
and correct copy of "The MICROMIXER: a Highly Linear Variant of the
Gilbert Mixer Using a Bisymmetric Class-AB Input Stage" by B. Gilbert, et

al as published in IEEE Journal of Solid-State Circuits.

39.The 008 field of the MARC record in Appendix GILBERTO03 indicates the
date of record creation. The 008 field of Appendix GILBERTO3 indicates
the Penn State University Library first acquired IEEE Journal of Solid-State
Circuits as of May 14, 1982 and held the journal in perpetuity until the
publication of "The MICROMIXER: a Highly Linear Variant of the Gilbert
Mixer Using a Bisymmetric Class-AB Input Stage". Considering this
information, it is my determination that IEEE Journal of Solid-State Circuits
September 1997 and therefore "The MICROMIXER: a Highly Linear
Variant of the Gilbert Mixer Using a Bisymmetric Class-AB Input Stage"
was made available to the public shortly after its initial publication in

September 1997.

40.1 have reviewed Exhibit 1054, “Understanding Phase Error and Jitter:

Definitions, Implications, Simulations, and Measurement” by 1. Galton, et al

14
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as published in IEEE Transactions on Circuits and Systems I: Regular

Papers January 2019.

41.Attached hereto as Appendix GALTONOL is a true and correct copy of the
MARC record for IEEE Transactions on Circuits and Systems I: Regular
Papers as held by the Penn State University Library. I secured this record
myself from the library’s public catalog. The MARC record contained
within Appendix GALTONO1 accurately describes the title, publisher and
ISSN number of IEEE Transactions on Circuits and Systems I: Regular
Papers. The Showing Results field present on page 5 of this record indicates
the library's collection includes the January 2019 issue of IEEE Transactions
on Circuits and Systems I: Regular Papers containing “Understanding Phase

Error and Jitter: Definitions, Implications, Simulations, and Measurement”.

42.Attached hereto as Appendix GALTONO?2 is a true and correct copy of
“Understanding Phase Error and Jitter: Definitions, Implications,
Simulations, and Measurement” as published in IEEE Transactions on
Circuits and Systems I: Regular Papers as held by the Penn State University
Library. These scans were secured from the library’s collection. In
comparing Exhibit 1054 to Appendix GALTONO?2, it is my determination

that Exhibit 1054 is a true and correct copy of “Understanding Phase Error

15
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and Jitter: Definitions, Implications, Simulations, and Measurement” by I.
Galton, et al as published in IEEE Transactions on Circuits and Systems I:

Regular Papers.

43.The 008 field of the MARC record in Appendix GALTONOI indicates the
date of record creation. The 008 field of Appendix GALTONO1 indicates the
Penn State University Library first acquired IEEE Transactions on Circuits
and Systems I: Regular Papers as of July 27, 2004 and held the journal in
perpetuity until the publication of “Understanding Phase Error and Jitter:
Definitions, Implications, Simulations, and Measurement”. Considering this
information, it is my determination that IEEE Transactions on Circuits and
Systems I: Regular Papers January 2019 and therefore “Understanding Phase
Error and Jitter: Definitions, Implications, Simulations, and Measurement”
was made available to the public shortly after its initial publication in

January 2019.

44.1 have reviewed Exhibit 1062, Foundations of Electrical Engineering by J.R.

Cogdell.

45.Attached hereto as Appendix COGDELLOL1 is a true and correct copy of the

MARC record for Foundations of Electrical Engineering as held by the

16
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Michigan State University Library. I secured this record myself from the
library’s public catalog. The MARC record contained within Appendix
COGDELLO1 accurately describes the title, author, publisher, and ISBN

number of Foundations of Electrical Engineering.

46.Attached hereto as Appendix COGDELLO?2 is a true and correct copy of
Foundations of Electrical Engineering. These scans were secured from a
copy I purchased from a bookseller. In comparing Exhibit 1062 to Appendix
COGDELLO02, it is my determination that Exhibit 1062 is a true and correct

copy of Foundations of Electrical Engineering by J.R. Cogdell.

47.The 008 field of the MARC record in Appendix COGDELLOI indicates the
date of record creation. The 008 field of Appendix COGDELLO1 indicates
the Michigan State University Library first acquired Foundations of
Electrical Engineering as of June 1, 1995. Considering this information, it is
my determination that Foundations of Electrical Engineering was made

available to the public shortly after its initial acquisition as of June 1, 1995.

48.1 have reviewed Exhibit 1058, "Trimless High Precision Ratioed Resistors in
D/A and A/D Converters" by Reimund Wittmann, et al as published in IEEE

Journal of Solid-State Circuits August 1995.

17
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49.Attached hereto as Appendix WITTMANNOI is a true and correct copy of
the MARC record for IEEE Journal of Solid-State Circuits as held by the
Penn State University Library. I secured this record myself from the
library’s public catalog. The MARC record contained within Appendix
WITTMANNOI1 accurately describes the title, publisher and ISSN number
of IEEE Journal of Solid-State Circuits. The Showing Results field present
on page 3 of this record indicates the library's collection includes the August
1995 issue of IEEE Journal of Solid-State Circuits containing "Trimless

High Precision Ratioed Resistors in D/A and A/D Converters".

50.Attached hereto as Appendix WITTMANNO?2 is a true and correct copy of
"Trimless High Precision Ratioed Resistors in D/A and A/D Converters" as
published in IEEE Journal of Solid-State Circuits as held by the Penn State
University Library. This PDF was secured from the library’s collection. In
comparing Exhibit 1058 to Appendix WITTMANNO2, it is my
determination that Exhibit 1058 is a true and correct copy of "Trimless High
Precision Ratioed Resistors in D/A and A/D Converters" by Reimund

Wittmann, et al as published in IEEE Journal of Solid-State Circuits.

18
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51.The 008 field of the MARC record in Appendix WITTMANNOI indicates
the date of record creation. The 008 field of Appendix WITTMANNO1
indicates the Penn State University Library first acquired IEEE Journal of
Solid-State Circuits as of July 18, 2000. Considering this information, it is
my determination that [EEE Journal of Solid-State Circuits August 1995 and
therefore "Trimless High Precision Ratioed Resistors in D/A and A/D
Converters" was made available to the public via the Penn State University
Library as of July 18, 2000 and shortly after its initial publication in August

1995 from other sources.

52.1 have reviewed Exhibit 1061, "A 1.9-GHz Wide-Band IF Double
Conversion CMOS Receiver for Cordless Telephone Applications" by
Jacques C. Rudell, et al as published in IEEE Journal of Solid-State Circuits

December 1997.

53.Attached hereto as Appendix RUDELLO1 is a true and correct copy of the
MARC record for IEEE Journal of Solid-State Circuits as held by the Penn
State University Library. I secured this record myself from the library’s
public catalog. The MARC record contained within Appendix RUDELLO1
accurately describes the title, publisher and ISSN number of IEEE Journal of

Solid-State Circuits. The Availability field present on page 4 of this record

19
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indicates the library's collection includes the December 1997 issue of IEEE
Journal of Solid-State Circuits containing "A 1.9-GHz Wide-Band IF

Double Conversion CMOS Receiver for Cordless Telephone Applications".

54.Attached hereto as Appendix RUDELLO] is a true and correct copy of "A
1.9-GHz Wide-Band IF Double Conversion CMOS Receiver for Cordless
Telephone Applications" as published in IEEE Journal of Solid-State
Circuits as held by the Penn State University Library. These scans were
secured from the library’s collection. In comparing Exhibit 1061 to
Appendix RUDELLOI, it is my determination that Exhibit 1061 is a true and
correct copy of "A 1.9-GHz Wide-Band IF Double Conversion CMOS
Receiver for Cordless Telephone Applications" by Jacques C. Rudell, et al

as published in IEEE Journal of Solid-State Circuits.

55.The 008 field of the MARC record in Appendix RUDELLO]1 indicates the
date of record creation. The 008 field of Appendix RUDELLOI1 indicates the
Penn State University Library first acquired IEEE Journal of Solid-State
Circuits as of May 14, 1982 and held the journal in perpetuity until the
publication of "A 1.9-GHz Wide-Band IF Double Conversion CMOS
Receiver for Cordless Telephone Applications". Considering this

information, it is my determination that IEEE Journal of Solid-State Circuits

20
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December 1997 and therefore "A 1.9-GHz Wide-Band IF Double
Conversion CMOS Receiver for Cordless Telephone Applications" was

made available to the public shortly after its initial publication in December

1997.

56.1 have reviewed Exhibit 1064, "A CMOS Channel-Select Filter for a Direct-
Conversion Wireless Receiver" by Paul Chang, et al as published in IEEE

Journal of Solid-State Circuits May 1997.

57.Attached hereto as Appendix CHANGOI is a true and correct copy of the
MARC record for IEEE Journal of Solid-State Circuits as held by the Penn
State University Library. I secured this record myself from the library’s
public catalog. The MARC record contained within Appendix CHANGO1
accurately describes the title, publisher and ISSN number of IEEE Journal of
Solid-State Circuits. The Showing Results field present on page 3 of this
record indicates the library's collection includes the May 1997 issue of IEEE
Journal of Solid-State Circuits containing "A CMOS Channel-Select Filter

for a Direct-Conversion Wireless Receiver".

58.Attached hereto as Appendix CHANGO?2 is a true and correct copy of "A

CMOS Channel-Select Filter for a Direct-Conversion Wireless Receiver" as

21
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published in IEEE Journal of Solid-State Circuits as held by the Penn State
University Library. This PDF copy was secured from the library’s
collection. In comparing Exhibit 1064 to Appendix CHANGO2, it is my
determination that Exhibit 1064 is a true and correct copy of "A CMOS
Channel-Select Filter for a Direct-Conversion Wireless Receiver" by Paul

Chang, et al as published in IEEE Journal of Solid-State Circuits.

59.The 008 field of the MARC record in Appendix CHANGOI indicates the
date of record creation. The 008 field of Appendix CHANGO1 indicates the
Penn State University Library first acquired IEEE Journal of Solid-State
Circuits as of July 18, 2000. Considering this information, it is my
determination that IEEE Journal of Solid-State Circuits May 1997 and
therefore "A CMOS Channel-Select Filter for a Direct-Conversion Wireless

Receiver" was made available to the public via Penn State University shortly

after July 18, 2000.

60.1 have reviewed Exhibit 1049, a document entitled Texas Instruments Logic

Selection Guide August 1998.

61.Attached hereto as Appendix TIO01 is a screen capture of the Internet Archive

Wayback Machine entry for

22
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https:/my.ece.msstate.edu/faculty/reese/EE4743/data_sheets/sdyu001k.pdf. I
secured these screen captures myself from
https://web.archive.org/web/20160118225253/https:/my.ece.msstate.edu/fac
ulty/reese/EE4743/data_sheets/sdyu001k.pdf. This record was captured as of

January 18, 2016.

62.Appendix TIO1 is an Internet Archive capture of a file entitled Texas
Instruments Logic Selection Guide August 1998 as hosted on the Mississippi
State University website. In comparing Appendix TIO1 to Exhibit 1049, it is
my determination that Exhibit 1049 is a true and correct copy of Texas
Instruments Logic Selection Guide August 1998 as hosted on the Mississippi

State University website.

63.Attached hereto as Appendix TI02 is a screen capture of the Internet Archive
Wayback Machine entry for http://www.ti.com:80/sc/docs/asl/lit/intro.htm. I
secured these screen captures myself from

https://web.archive.org/web/19990220055717/http://www.ti.com:80/sc/docs/

asl/lit/intro.htm. This record was captured as of February 20, 1999.

64.Appendix TIO2 is an Internet Archive capture of a file entitled August 1998

Logic Selection Guide as hosted on the Texas Instruments website.
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Appendix TI02 contains a link entitled ‘Logic Selection Guide (August
1998). This link indicates Texas Instruments was distributing true and
correct copies of Texas Instruments Logic Selection Guide August 1998 to
any user capable of navigating the Texas Instruments website. As the
Internet Archive first captured this page as of February 20, 1999, it is my
determination that Texas Instruments Logic Selection Guide August 1998
was first made available to the public as of February 20, 1999 via the

original Texas Instruments website.

65.1 have reviewed Exhibit 1059, "Low-Power RF-ICs in Wireless
Transceivers" by A.A. Abidi as published in Proceedings of the 1994 IEEE

Symposium on Low Power Electronics.

66.Attached hereto as Appendix ABIDIO]1 is a true and correct copy of the
MARC record for Proceedings of the 1994 IEEE Symposium on Low Power
Electronics as held by the Linda Hall Library. I secured this record myself
from the library’s public catalog. The MARC record contained within
Appendix ABIDIO1 accurately describes the title, publisher and ISBN
number of Proceedings of the 1994 IEEE Symposium on Low Power

Electronics.

24

25



67.Attached hereto as Appendix ABIDIO2 is a true and correct copy of "Low-
Power RF-ICs in Wireless Transceivers" as published in Proceedings of the
1994 IEEE Symposium on Low Power Electronics as held by the Linda Hall
Library. These scans were secured from the library’s collection. In
comparing Exhibit 1059 to Appendix ABIDIO2, it is my determination that
Exhibit 1059 is a true and correct copy of "Low-Power RF-ICs in Wireless
Transceivers" by A.A. Abidi as published in Proceedings of the 1994 IEEE

Symposium on Low Power Electronics.

68.The 008 field of the MARC record in Appendix ABIDIOI indicates the date
of record creation. The 008 field of Appendix ABIDIOI indicates the Linda
Hall Library first acquired Proceedings of the 1994 IEEE Symposium on
Low Power Electronics as of June 10, 1994. Considering this information, it
1s my determination that Proceedings of the 1994 IEEE Symposium on Low
Power Electronics and therefore "Low-Power RF-ICs in Wireless

Transceivers" was made available to the public shortly after June 10, 1994.

69.1 have reviewed Exhibit 1055, Analysis and Design of Analog Integrated

Circuits by Paul R. Gray, et al.
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70.Attached hereto as Appendix GRAYOI is a true and correct copy of the
MARC record for Analysis and Design of Analog Integrated Circuits as held
by the Linda Hall Library. I secured this record myself from the library’s
public catalog. The MARC record contained within Appendix GRAYO01
accurately describes the title, author, publisher, and ISBN number of

Analysis and Design of Analog Integrated Circuits.

71.Attached hereto as Appendix GRAYO0?2 is a true and correct copy of
Analysis and Design of Analog Integrated Circuits as held by the Linda Hall
Library. These scans were secured from the library’s collection. In
comparing Exhibit 1055 to Appendix GRAY02, it is my determination that
Exhibit 1055 is a true and correct copy of Analysis and Design of Analog

Integrated Circuits by Paul R. Gray, et al.

72.The 008 field of the MARC record in Appendix GRAYO01 indicates the date
of record creation. The 008 field of Appendix GRAYO01 indicates the Linda
Hall Library first acquired Analysis and Design of Analog Integrated
Circuits as of May 29, 1992. Considering this information, it is my
determination that Analysis and Design of Analog Integrated Circuits was

made available to the public shortly after its initial acquisition as of May 29,

1992.
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73.1 have reviewed Exhibit 1056, "Designing with Op Amps: Single Formula
Techniques Keeps It Simple" by Dieter Knollman as published in EDN

March 2, 1998.

74.Attached hereto as Appendix KNOLLMANOI is a true and correct copy of
the MARC record for EDN as held by the Penn State University Library. |
secured this record myself from the library’s public catalog. The MARC
record contained within Appendix KNOLLMANO1 accurately describes the
title, publisher and ISSN number of EDN. The Showing Results field present
on page 5 of this record indicates the library's collection includes the March
2, 1998 issue of EDN containing "Designing with Op Amps: Single Formula

Techniques Keeps It Simple".

75.Attached hereto as Appendix KNOLLMANO?2 is a true and correct copy of
"Designing with Op Amps: Single Formula Techniques Keeps It Simple" as
published in EDN as held by the Penn State University Library. This PDF
copy was secured from the library’s collection. In comparing Exhibit 1056
to Appendix KNOLLMANO?2, it is my determination that Exhibit 1056 is a
true and correct copy of "Designing with Op Amps: Single Formula

Techniques Keeps It Simple" by Dieter Knollman as published in EDN.
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76.The 008 field of the MARC record in Appendix KNOLLMANOI1 indicates
the date of record creation. The 008 field of Appendix KNOLLMANO1
indicates the Penn State University Library first acquired EDN as of June 14,
2005. Considering this information, it is my determination that EDN March
2, 1998 and therefore "Designing with Op Amps: Single Formula
Techniques Keeps It Simple" was made available to the public soon after
June 14, 2005 vis the Penn State University Library and likely earlier via its
initial publication as of March 2, 1998.1 have reviewed Exhibit TI-1063,

Design of Analog Integrated Circuits and Systems by Kenneth R. Laker.

77.Attached hereto as Appendix LAKEROL is a true and correct copy of the
MARC record for Design of Analog Integrated Circuits and Systems as held
by the Linda Hall Library. I secured this record myself from the library’s
public catalog. The MARC record contained within Appendix LAKERO1
accurately describes the title, author, publisher, and ISBN number of Design

of Analog Integrated Circuits and Systems.

78.Attached hereto as Appendix LAKERO?2 is a true and correct copy of Design
of Analog Integrated Circuits and Systems as held by the Linda Hall Library.

These scans were secured from the library’s collection. In comparing Exhibit
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TI-1063 to Appendix LAKERO02, it is my determination that Exhibit TI-1063
is a true and correct copy of Design of Analog Integrated Circuits and

Systems by Kenneth R. Laker.

79.The 008 field of the MARC record in Appendix LAKERO1 indicates the
date of record creation. The 008 field of Appendix LAKERO1 indicates the
Linda Hall Library first acquired Design of Analog Integrated Circuits and
Systems as of December 15, 1993. Considering this information, it is my
determination that Design of Analog Integrated Circuits and Systems was
made available to the public shortly after its initial acquisition as of

December 15, 1993.

80.I have been retained on behalf of the Petitioner to provide assistance in the
above-illustrated matter in establishing the authenticity and public
availability of the documents discussed in this declaration. [ am being
compensated for my services in this matter at the rate of $200.00 per hour
plus reasonable expenses. My statements are objective, and my

compensation does not depend on the outcome of this matter.

81.1 declare under penalty of perjury that the foregoing is true and correct. I

hereby declare that all statements made herein of my own knowledge are
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true and that all statements made on information and belief are believed to
be true; and further that these statements were made the knowledge that
willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States

Code.

Dated: 6/20/2025

P =
i .

June Ann Munford
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June A. Munford
Curriculum Vitae

Education

University of Wisconsin-Milwaukee - MS, Library & Information Science, 2009
Milwaukee, WI

e Coursework included cataloging, metadata, data analysis, library systems,
management strategies and collection development.
e Specialized in library advocacy, cataloging and public administration.

Grand Valley State University - BA, English Language & Literature, 2008
Allendale, M1

e Coursework included linguistics, documentation and literary analysis.
e Minor in political science with a focus in local-level economics and
government.

Professional Experience

Researcher / Expert Witness, October 2017 — present
Freelance e Pittsburgh, Pennsylvania & Grand Rapids, Michigan

e Material authentication and public accessibility determination. Declarations of
authenticity and/or public accessibility provided upon research completion. Experienced
with appeals and deposition process.

e Research provided on topics of public library operations, material
publication history, digital database services and legacy web resources.

e Past clients include Alston & Bird, Arnold & Porter, Baker Botts, Fish & Richardson,
Erise IP, Irell & Manella, O'Melveny & Myers, Perkins-Coie, Pillsbury Winthrop Shaw
Pittman and Slayden Grubert Beard.

Library Director, February 2013 - March 2015
Dowagiac District Library @ Dowagiac, Michigan

e Executive administrator of the Dowagiac District Library. Located in
Southwest Michigan, this library has a service area of 13,000, an annual
operating budget of over $400,000 and total assets of approximately
$1,300,000.
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e Developed careful budgeting guidelines to produce a 15% surplus during the 2013-
2014 & 2014-2015 fiscal years while being audited.

e Using this budget surplus, oversaw significant library investments including the
purchase of property for a future building site, demolition of existing buildings and
building renovation projects on the current facility.

e [ ed the organization and digitization of the library's archival records.

e Served as the public representative for the library, developing business
relationships with local school, museum and tribal government entities.

e Developed an objective-based analysis system for measuring library services -
including a full collection analysis of the library's 50,000+ circulating items and their
records.

November 2010 - January 2013
Librarian & Branch Manager, Anchorage Public Library ® Anchorage, Alaska

e Headed the 2013 Anchorage Reads community reading campaign including event
planning, staging public performances and creating marketing materials for mass
distribution.

® Co-led the social media department of the library's marketing team, drafting social
media guidelines, creating original content and instituting long-term planning via content
calendars.

e Developed business relationships with The Boys & Girls Club, Anchorage
School District and the US Army to establish summer reading programs for
children.

June 2004 - September 2005, September 2006 - October 2013
Library Assistant, Hart Area Public Library
Hart, MI

e Responsible for verifying imported MARC records and original MARC
cataloging for the local-level collection as well as the Michigan Electronic
Library.

e Handled OCLC Worldcat interlibrary loan requests & fulfillment via
ongoing communication with lending libraries.

Professional Involvement

Alaska Library Association - Anchorage Chapter
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e Treasurer, 2012

Library Of Michigan
e [evel VII Certification, 2008
e Level II Certification, 2013

Michigan Library Association Annual Conference 2014
e New Directors Conference Panel Member

Southwest Michigan Library Cooperative
e Represented the Dowagiac District Library, 2013-2015

Professional Development

Library Of Michigan Beginning Workshop, May 2008

Petoskey, MI
e Received training in cataloging, local history, collection management,
children’s literacy and reference service.

Public Library Association Intensive Library Management Training, October 2011
Nashville, TN
e Attended a five-day workshop focused on strategic planning, staff
management, statistical analysis, collections and cataloging theory.

Alaska Library Association Annual Conference 2012 - Fairbanks, February 2012
Fairbanks, AK
e Attended seminars on EBSCO advanced search methods, budgeting,
cataloging, database usage and marketing.

Depositions

2019 e Fish & Richardson

Apple v. Qualcomm (Case No. IPR2018-001281, 39521-004211IP, IPR2018-01282 and
39521-004211P2)

2019 e Erise IP
Implicit, LLC v. Netscout Systems, Inc (Case No. 2:18-cv-53-JRG)

2019 e Perkins-Coie

Adobe Inc. v. RAH Color Technologies LLC (Case No. [PR2019-00627, IPR2019-
00628, IPR2019-00629 and IPR2019-00646)
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2020 e O’Melveny & Myers
Maxell, Ltd. v. Apple Inc. (Case No. 5:19-cv-00036-RWS)

2021 e Pillsbury Winthrop Shaw Pittman LLP
Intel v. SRC (Case No. IPR2020-1449)

2022 e Perkins-Coie

Realtek v. Future Link (Case No. [PR2021-01182)

2023 e Fish & Richardson
Neuroderm Ltd. v. Abbvie, Inc (Case No. PGR2022-00040)

2023 e Fish & Richardson
Nearmap US Inc. v. Pictometry International Corp. (Case No. [IPR2022-00735)

2023 e Fish & Richardson
Samsung Electronics v. MemoryWeb LLC (Case No. 39843-0136PS1)

2023 e Pillsbury Winthrop Shaw Whitman LLP

Gravel Rating Systems v. Costco Wholesale Corp. (Case No.
4:21-cv-149-ALM)

2024 e Willkie-Farr
Netflix, Inc. v. VideoLabs. Inc. (Case No. I[PR2023-00628)

2024 e Quinn Emanuel Urquhart & Sullivan
Purdue University v. Wolfspeed (Case No. 1:21-CV-840)

2024 e Fish & Richardson
Dish Network v. Entropic Communications (Case No. [PR2024-00393)
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2025 e Perkins Coie
Amazon.com, Inc. v. Nokia Technologies Oy (Case No. IPR2024-00572)

2025 e Fish & Richardson
Dish Network v. Entropic Communications (Case No. [IPR2024-00373)

Limited Case and Clientele History

Alston & Bird
e Ericsson

v. Collision Communications (Case No. [PR2022-01233)

e Nokia
v. Neptune Subsea, Xtera (Case No. 1:17-cv-01876)

e Universal Electronics Inc

v. Roku Inc (Case No. IPR2022-00818)

Alavi & Anaipakos PLLC
e Stingray Group Inc. and Stingray Music USA, Inc.

v. Edwin A. Hernandez-Mondragon and Egla Corp. (Case No. 1:24-cv-
21226-RAR)

Arnold & Porter
e [vantis

v. Glaukos (Case No. 8:18-cv-00620)

® Samsung

v. Jawbone (Case No. 2:21-cv-00186)
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Benesch Friedlander Coplan & Aronoff
e Voyis
v. Cathx (Case No. 5:21-cv-00077-RWS)

Buchanan, Ingersoll & Rooney PC

e Google LLC, AT&T Service Inc., T Mobile USA Inc., Cellco Partnership, Ericsson
Inc. & Nokia of America Corp.

v. KT Corp & Pegasus Wireless Innovation LLC (Case No. [PR2025-00293)

Deschert LLP
® Smaxtec Animal Care

v. ST Reproductive Technologies, LLC (Case No. [IPR2024-00885)

Duane Morris
e Kangxi Communication Technologies

v. Skyworks Solutions Inc. (Case No. IPR2025-00373)

o Microsoft

v. Edge Networking Systems LLC (Case No. 1:24-cv-00215)

Erise I.P.
e Apple

v. Ericsson Inc. (Case No. [PR2022-00715)

v. Future Link Systems (Case No. IPRs 6317804, 6622108, 6807505, and
7917680)

v. INVT (Case No. 20-1881)
v. Navblazer LLC (Case No. IPR2020-01253)

v. Qualcomm (Case No. IPR2018-001281, 39521-004211P, IPR2018-01282,
39521-004211P2)
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v. Quest Nettech Corp (Case No. 2:19-cv-00118-JRG)

v. Telefonaktiebolaget LM Ericsson (Case No. IPR2022-00275)
v. Theta IP, LLC (Case No. IPR2024-00818)

v. THL Holding Company LLC (Case No. 1:23-cv-00548)

e Fanduel

v. CGT (Case No. 19-1393)

e Garmin

v. Phillips North America LLC (Case No. 2:19-cv-6301-AB-KS)

e Netscout
v. Longhorn HD LLC (Case No. 2:20-cv-00349)
v. Implicit, LLC (Case No. 2:18-cv-53-JRQG)

e Sony Interactive Entertainment LLC
v. Bot M8 LLC (Case No. [IPR2020-01288)
v. Infernal Technology LLC (Case No. 2:19-CV-00248-JRG)

e Tesla

v. Charge Fusion Technologies LLC (Case No. [PR2025-00032)

e Unified Patents

v. GE Video Compression (Case No. 2:19-cv-248)

Fish & Richardson

e Apple
v. AliveCor (Case No. 3:21-cv-03958)
v. LBS Innovations (Case No. 2:19-cv-00119-JRG-RSP)
v. Koss Corporation (Case No. IPR2021-00305)
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v. Masimo (Case No. IPR 50095-00121P1, 50095-00121P2, 50095-0013IP1,
50095-00131P2, 50095-0006IP1, 50095-01351P1)

v. Neonode (Case No. 21-cv-08872-EMC)

v. Qualcomm (Case No. [PR2018-001281, 39521-004211P, IPR2018-01282,
39521-004211P2)

v. Resonant Sys. (Case No. 7:23-cv-00077-ADA)

e AsusTek Computer Inc.
v. Videolabs, Inc. (Case No. 22-CV-00720-ADA)

e Dell
v. Neo Wireless (Case No. IPR2022-00616)

e Dish Network
v. Entropic Communications, LLC (Case No. 2:2023-CV-01043)
v. Entropic Communications LLC (Case No. [PR2024-00393)
v. Realtime Adaptive Streaming (Case No. 1:17-CV-02097-RBJ)
v. TQ Delta LLC (Case No. 18-1798)

e Evapco Dry Cooling
v. SPG Dry Cooling (Case No. IPR2021-00688)

e (Genetec

v. Sensormatic Electronics (Case No. 1:20-CV-00760)

e Huawei

v. Bell Northern Research LLC (Case No. [PR2019-01174)

e Kianxis

v. Blue Yonder (Case No. 3:20-cv-03636)
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e .G Electronics

v. Bell Northern Research LLC (Case No. 3:18-cv-2864-CAB-BLM)

e MediaTek
v. MOSAID (Case No. IPR2024-00718)

e Metaswitch

v. Sonus Networks (Case No. [IPR2018-01719)

e Microsoft

v. Throughputer Inc (Case No. IPR2022-00757)

e Mom Enterprises

v. Ddrops Company (Case No. 1:22-cv-00332)

e MLC Intellectual Property
v. MicronTech (Case No. 3:14-cv-03657-SI)

e Nearmap Inc

v. EagleView Technologies (Case No. IPR2022-01009)

e Neuroderm Ltd.

v. Abbvie, Inc (Case No. PGR2022-00040)

e Posco Co Ltd.
v. Pascal Dirillet et al. (Case No. IPR2025-00370)

e Realtek Semiconductor

v. Future Link (Case No. IPR2021-01182)
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e Quectel

v. Koninklijke Philips (Case No. 1:20-cv-01710)

® Samsung
v. Aire Technology (Case No. IPR2022-00877)
v. Bell Northern Research (Case No. 2:19-cv-00286-JRG)
v. Communication Technologies Inc (Case No. IPR2022-01221)
v. Jawbone Innovations (Case No. IPR2022-00865)

<

. MemoryWeb LLC (Case No. [IPR2022-00885)
. Dodots Licensing Solutions (Case No. IPR2023-00701)

<

v. Telefonaktiebolaget LM Ericsson (Case No. IPR2021-00615)

e Texas Instruments

v. Vantage Micro LLC (Case No. IPR2020-01261)

e Xilinx

v. Sentient Sensors LCC (Case No. 1:22-cv-00173)
Goodwin Proctor
e Intel

v. Proxense, LLC (Case No. 6:24-cv-00283)

e Samsung Electronics

v. Mobile Data Technologies (Case No. 2:24-cv-00435)

e Taiwan Semiconductor Manufacturing Company Ltd.

v. Advanced Integrated Circuit Process LLC (Case No. 2:24-cv-00623)

42



Groombridge Wu
e Nearmap

v. Eagle View Technologies Inc. and Pictometry International Corp. (Case No.
2:21-cv-00283-TS-DAO)

Irell & Manella

e Curium

Latham & Watkins LLP
e Apple
v. Advanced Coding Research LLC

Leydig, Voit & Mayer, Ltd.

e Public Availability Consultancy

O’Melveny & Myers
e Apple
v. Maxell (Case No. 5:19-cv-00036-RWS)

e Disney Media & Entertainment Distribution LLC
v. Digital Media Technology Holdings, LLC (Case No. 2:22-
cv-01642)

e Micron Technology Inc.

v. Besang Inc (Case No. IPR2023-00900)

e Samsung

v. Daedalus Prime LLC (1335 Investigation)

43



Perkins-Coie
e Amazon
v. Nokia (Case No. IPR2024-00847 and IPR2024-00848)
v. Nokia Technologies Oy (Case No. IPR2024-00572)
e Heru Industries

v. The UAB Research Foundation (Case No. [PR2022-01148)

e Intel Corporation
v. BeSang Inc. (Case No. [PR2023-00991)
v. BitMICRO (Case No. 5:23-cv-00625)
v. Telefonaktiebolaget L M Ericsson (Case No. IPR2024-00610)

e Realtek Semiconductor

v. Future Link (Case No. [PR2021-01182)

® r-pac

v. Adasa, Inc. (Case No. 1:2024¢cv06102)

e Twitter Inc

v. VOIP-Pal.com (Case No. 3:20-cv-02397-JD)
e TCL Industries
v. Koninklijke Philips NV (Case No. IPR2021-00495, IPR2021-00496

and IPR2021-00497)

e VusionGroup

v. Hanshow (Case No. IPR2024-00857)
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Pillsbury Winthrop Shaw Pittman
e Intel

v. FG SRC LLC (Case No. 6:20-cv-00315)

e Gravel Rating Systems

v. Costco (Case No. 4:21-cv-149)

v. Lowe’s Home Centers (Case No. 4:21-cv-150)
v. T-Mobile USA (Case No. 4:21-cv-152)

v. Kohl’s Inc. (Case No. 4:21-cv-258)

v. Under Armor (Case No. 4:21-cv-356)

Quinn Emanuel
e Exact Sciences Corporation

v. Geneoscopy, Inc. (Case No. [PR2024-00459 and IPR2024-1330)

e ServiceNow, Inc.

v. InQuisient, Inc. (Case No. 22-900-CJB)

e Wolfspeed
v. The Trustees of Purdue University (Case No. 1:2021-cv-00840)

Sheppard, Mullin, Richter & Hampton LLP
e Advanced Micro Devices, Inc and Pensando Systems, Inc.

v. Concurrent Ventures LLC and Xtreamedge, Inc. (Case No. IPR2025-00478)

e Cadence Design Systems Inc.

v. Semiconductor Design Technologies (Case No. 3:23-cv-01001)
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Shook, Hardy & Bacon LLP
e HP Inc.

v. Universal Connectivity Technologies (Case No. 1:23-cv-01177)

Stern, Kessler, Goldstein & Fox

e Preliminary Research

Wilmer, Cutler, Pickering, Hale and Dorr
e Apple
v. Shunock (Case No. 1:23-cv-08598)

® Quest Diagnostics Inc., Haystack Oncology Inc. and Haystack Oncology GmbH
v. Natera, Inc. (Case No. 1:23-cv-08598)

e Roche Diabetes, Inc.

v. Trividia Health, Inc. (Case No. 1:24-cv-00668)
Willkie, Farr & Gallagher LLP
e Lenovo, Dell, HP

v. Universal Connectivity Technologies Inc. (Case No. 2:2023¢cv00449)

e Neurent

v. The Foundry, LLC (Case No. IPR2024-00669)

e Netflix, Inc.

v. VideoLabs, Inc. (Case No. IPR2023-00628)
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https://web.archive.org/web/20060801000000*/http://focus.ti.com/lit'ug/scdd001b/scdd001b.pdf May 14, 2025
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Saved 3 times between December 13, 2006 and July 8, 2007.
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Note

This calendar view maps the number of times http://focus.ti.com/lit/ug/scddooib/scddooib.pdf
was crawled by the Wayback Machine, not how many times the site was actually updated. More info in the
FAQ.

FAQ | Contact Us | Terms of Service (Dec 31, 2014)

}

The Wayback Machine is an initiative of the Internet Archive, a 501(c)(3) non-profit,

building a digital library of Internet sites and other cultural artifacts in digital form.

Other projects include Open Library & archive-it.org.

Your use of the Wayback Machine is subject to the Internet Archive's Terms of Use.
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General Information

CBT Single Gates

CBT (2 to 10 Bit)
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CBT With Integrated Diodes
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Application Reports
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products
or to discontinue any product or service without notice, and advise customers to obtain the latest
version of relevant information to verify, before placing orders, that information being relied on
is current and complete. All products are sold subject to the terms and conditions of sale supplied
at the time of order acknowledgement, including those pertaining to warranty, patent
infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the
time of sale in accordance with TI's standard warranty. Testing and other quality control
techniques are utilized to the extent TI deems necessary to support this warranty. Specific testing
of all parameters of each device is not necessarily performed, except those mandated by
government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE
POTENTIAL RISKS OF DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR
ENVIRONMENTAL DAMAGE (“CRITICAL APPLICATIONS”). TI SEMICONDUCTOR
PRODUCTS ARENOT DESIGNED, AUTHORIZED, ORWARRANTED TO BE SUITABLE FOR
USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER CRITICAL APPLICATIONS.
INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO BE FULLY
AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and
operating safeguards must be provided by the customer to minimize inherent or procedural
hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not
warrantor represent thatany license, either express orimplied, is granted under any patentright,
copyright, mask work right, or other intellectual property right of Tl covering or relating to any
combination, machine, or process in which such semiconductor products or services might be
or are used. TI's publication of information regarding any third party’s products or services does
not constitute TI's approval, warranty or endorsement thereof.

Copyright © 1998, Texas Instruments Incorporated
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INTRODUCTION

The CBT (5-V) and CBTLYV (3.3-V) Bus Switches Data Book includes a comprehensive listing
of the industry’s standard for bus-switch technology, product offerings, and availability. These
devices provide isolation when the switch is open and near-zero propagation delay when the
switch is closed. Texas Instruments (TI™) bus switches provide ideal solutions for bus
isolation, bus exchanging, memory interleaving, voltage translation, and docking support.

The CBTLV family is TI's new growing line of 3.3-V bus switches. Low-voltage bus switches
allow for design ease in a low-voltage environment. Low voltage also means low power
consumption — a key careabout for any battery-powered system.

TI's line of 5-V bus switches, the CBT family, is larger than ever. With single-gate devices,
devices with integrated diodes, and Widebus™ devices available, the CBT bus-switch family
offers a complete 5-V bus-switch portfolio.

TI’s bus switches include 1-, 2-, 4-, 8-, 10-, 16-, 18-, 20-, and 24-bit solutions. CBT and CBTLV
bus switches are designed to match the input/output combinations of traditional logic devices.

For more information on these products, including availability and pricing, please contact your
local TI representative, authorized distributor, the TI technical support hotline at
972-644-5580, or visit the TI home page at http://www.ti.com/sc/logic.

Foralisting of Tl logic products, please order the Logic CD-ROM (literature number SCBC001)
or Logic Selection Guide (literature number SDYUO0O1) by calling the literature response
center at 1-800-477-8924.

Tl and Widebus are trademarks of Texas Instruments Incorporated.
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PRODUCT STAGE STATEMENTS

Product stage statements are used on Texas Instruments data sheets to indicate the
development stage(s) of the product(s) specified in the data sheets.

If all products specified in a data sheet are at the same development stage, the appropriate
statement from the following list is placed in the lower left corner of the first page of the data
sheet.

PRODUCTION DATA information is current as of publication date. Products conform
to specifications per the terms of Texas Instruments standard warranty. Production
processing does not necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction
phase of development. Characteristic data and other specifications are subject to
change without notice.

PRODUCT PREVIEW information concerns products in the formative or design
phase of development. Characteristic data and other specifications are design
goals. Texas Instruments reserves the right to change or discontinue these products
without notice.

If not all products specified in a data sheet are at the PRODUCTION DATA stage, then the first
statement below is placed in the lower left corner of the first page of the data sheet.
Subsequent pages of the data sheet containing PRODUCT PREVIEW information or
ADVANCE INFORMATION are then marked in the lower left-hand corner with the appropriate
statement given below:

UNLESS OTHERWISE NOTED this document contains PRODUCTION DATA
information current as of publication date. Products conform to specifications per the
terms of Texas Instruments standard warranty. Production processing does not
necessarily include testing of all parameters.

ADVANCE INFORMATION concerns new products in the sampling or preproduction
phase of development. Characteristic data and other specifications are subject to
change without notice.

PRODUCT PREVIEW information concerns products in the formative or design
phase of development. Characteristic data and other specifications are design
goals. Texas Instruments reserves the right to change or discontinue these products
without notice.
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CBT Single Gates
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ALPHANUMERIC INDEX
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SN74CBT16390 ... ... 4-79 SN74CBTR16233 . ... . i 4-51
SN74CBT16861 ...t 4-83 SN74CBTR16244 ...... ... ... ... ..., 4-59
SN74CBT162292 ... ... .. 4-75 SN74CBTR16245 .. ... ... ... i 4-67
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DEVICE NAMES AND PACKAGE DESIGNATORS

Example:

izl =)z

1 Standard Prefix
Example: SN — Standard Prefix

2 Temperature Range

Examples: 54 — Military
74 — Commercial

3 Family

Examples: Blank — Transistor-Transistor Logic
ABT — Advanced BiCMOS Technology
ABTE — Advanced BiCMOS Technology/
Enhanced Transceiver Logic
AC/ACT — Advanced CMOS Logic
AHC/AHCT - Advanced High-Speed CMOS Logic
ALB — Advanced Low-Voltage BICMOS
ALS — Advanced Low-Power Schottky Logic
ALVC - Advanced Low-Voltage CMOS Technology
AS — Advanced Schottky Logic
BCT — BiCMOS Bus-Interface Technology
CBT — Crossbar Technology
CBTLV — Low-Voltage Crossbar Technology
F —F Logic
FB — Backplane Transceiver Logic/Futurebus+
GTL — Gunning Transceiver Logic
HC/HCT - High-Speed CMOS Logic
HSTL — High-Speed Transceiver Logic
LS — Low-Power Schottky Logic
LV — Low-Voltage CMOS Technology
LVC — Low-Voltage CMOS Technology
LVT — Low-Voltage BICMOS Technology
S — Schottky Logic
SSTL — Stub Series-Terminated Logic

4 Special Features

Examples: Blank = No Special Features
D — Level-Shifting Diode (CBTD)
H — Bus Hold (ALVCH)
R — Damping Resistor on Inputs/Outputs (LVCR)
S — Schottky Clamping Diode (CBTS)

5 Bit Width

Examples: Blank = Gates, MSI, and Octals
1G - Single Gate
8 — Octal |IEEE Std 1149.1 (JTAG)
16 — Widebus™ (16, 18, and 20 bit)
18 — Widebus IEEE Std 1149.1 (JTAG)
32 — Widebus+™ (32 and 36 bit)

6 Options

Examples: Blank = No Options
2 — Series-Damping Resistor on Outputs
4 — Level Shifter
25 — 25-Q Line Driver

7 Function

Examples: 244 — Noninverting Buffer/Driver
374 — D-Type Flip-Flop
573 — D-Type Transparent Latch
640 — Inverting Transceiver

8 Device Revision

Examples: Blank = No Revision
Letter Designator A-Z

9 Packages

Examples: D, DW — Small-Outline Integrated Circuit (SOIC)
DB, DBQ, DL — Shrink Small-Outline Package (SSOP)
DBB, DGV — Thin Very Small-Outline Package (TVSOP)
DBV, DCK — Small-Outline Transistor Package (SOT)
DGG, PW — Thin Shrink Small-Outline Package (TSSOP)
FK — Leadless Ceramic Chip Carrier (LCCC)
FN — Plastic Leaded Chip Carrier (PLCC)
GB — Ceramic Pin Grid Array (CPGA)
HFP, HS, HT, HV — Ceramic Quad Flat Package (CQFP)
J, JT — Ceramic Dual-In-Line Package (CDIP)
N, NP, NT — Plastic Dual-In-Line Package (PDIP)
PAG, PAH, PCA, PCB, PM, PN, PZ —

Thin Quad Flat Package (TQFP)

PH, PQ, RC — Quad Flat Package (QFP)
W, WA, WD — Ceramic Flat Package (CFP)

10 Tape and Reel

All new or changed devices in the DB and PW package types include
the R designation for reeled product. Existing products designated as
LE presently maintain that designation, but will be converted to R in
the future.

Nomenclature Examples:
For an Existing Device — SN74LVTxxxDBLE
For a New or Changed Device — SN74LVTxxxADBR

LE — Left Embossed (valid for DB and PW packages only)
R — Standard (valid for all surface-mount packages except
existing DB and PW devices)

There is no functional difference between LE and R designated
products, with respect to the carrier tape, cover tape, or reels used.

{':‘ TeEXAS
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DEVICE NAMES AND PACKAGE DESIGNATORS

NOTIFICATION OF PACKAGE NOMENCLATURE ALIAS
(for Standard Linear and Logic device names of greater than 18 characters)

Tl is converting from its current order-entry system to a more advanced system. This conversion requires
modifications, both internal and external, to TI's current business processes. This new system will ultimately provide
significant improvements to all facets of TI's business — from production, to order entry, to logistics. One change
required is alimitation of Tl part numbers to no more than 18 characters in length. Based on customer inputs, Standard
Linear and Logic determined the least disruptive implementations as outlined below:

1. Package alias

TIwill use a package alias to denote specific package types for devices currently exceeding 18 characters in
length. Table 1 shows a mapping of package codes to an alias single-character representation.

Table 1
CURRENT
PACKAGE ALIAS
CODE

DL L
DGG/DBB G
DGV \%
DLR LR - tape/reel packing
DGGR/DBBR | GR - tape/reel packing
DGVR VR — tape/reel packing

Current: SN74 ALVCH 162269A DGGR
New: SN74 ALVCH 162269A GR

2. Resistor-option nomenclature

For devices greater than 18 characters with input and output resistors, Tl will adopt a simplified
nomenclature to designate the resistor option. This will eliminate the redundant “2” (designating output
resistors) when the part number also contains an “R” (designating input/output resistors).

Input/Output Resistor
Output Resistor

Current: SN74 ALVCHR 162245 A
New: SN74 ALVCHR 16 245 A

There is no change to the device or data-sheet electrical parameters. The packages involved and the changes in
nomenclature are noted in Table 1.

These nomenclature changes are being gradually implemented. The first customer-visible conversions for Tl logic
devices will be made to data sheets. Over the next few months, Tl logic data sheets will be updated. These changes
in device nomenclature do not reflect a change in device performance or process characteristics.

‘9 TeEXAS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

INTRODUCTION

These symbols, terms, and definitions are in accordance with those currently agreed upon by the JEDEC Council
of the Electronic Industries Association (EIA) for use in the USA and by the International Electrotechnical Commission
(IEC) for international use.

operating conditions and characteristics (in sequence by letter symbols)

Cj

fmax

IBHH

IBHHO

IBHL

IBHLO

Alcc

Icex

Input capacitance
The internal capacitance at an input of the device

Input/output capacitance
Input-to-output internal capacitance; transcapacitance

Output capacitance
The internal capacitance at an output of the device

Power dissipation capacitance

Used to determine the no-load dynamic power dissipation per logic function (see individual circuit pages):
Pp =Cpd Vec? f+Icc Vee

Maximum clock frequency

The highest rate at which the clock input of a bistable circuit can be driven through its required sequence
while maintaining stable transitions of logic level at the output with input conditions established that
should cause changes of output logic level in accordance with the specification

Bus-hold high sustaining current

The sourcing current of the bus-hold circuit to maintain the input at or above the minimum V), if the last
valid logic state at the input was a high

Bus-hold high overdrive current

The current required to overcome the sourcing current of the bus-hold circuit and switch the input to a
low state

Bus-hold low sustaining current

The sinking current of the bus-hold circuit to maintain the input at or below the maximum V|, if the last
valid logic state at the input was a low

Bus-hold low overdrive current

The current required to overcome the sinking current of the bus-hold circuit and switch the input to a
high state

Supply current

The current into* the V¢ supply terminal of an integrated circuit

Supply current change

The increase in supply current for each input that is at one of the specified TTL voltage levels rather than
0VorVce

Output high leakage current

The maximum leakage current into the collector of the pulldown output transistor when the output is high
and the output forcing condition Vo = 5.5V

*Current out of a terminal is given as a negative value.

{':‘ TeEXAS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

li(hold)

lozpp

lozpu

tais

Input hold current

Input current that holds the input at the previous state when the driving device goes to a
high-impedance state

High-level input current

The current into* an input when a high-level voltage is applied to that input

Low-level input current
The current into* an input when a low-level voltage is applied to that input

Input/output power-off leakage current

The maximum leakage current into/out of the input/output transistors when forcing the input/output to
45VandVec=0V

High-level output current

The current into* an output with input conditions applied that, according to the product specification,
establishes a high level at the output

Low-level output current

The current into* an output with input conditions applied that, according to the product specification,
establishes a low level at the output

Off-state (high-impedance-state) output current (of a 3-state output)

The current that flows through the output gates when the device is in the high-impedance state

Power-down (high-impedance-state) output current (of a 3-state output)

The current that flows into or out of the output stage when the device is being powered down from the
high-impedance state

Power-up (high-impedance-state) output current (of a 3-state output)

The current that flows into or out of the output stage when the device is being powered up from the
high-impedance state

Access time

The time interval between the application of a specified input pulse and the availability of valid signals
at an output

Clock cycle time

Clock cycle time is 1/fax-

Disable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from either of the defined active levels (high or low) to a high-impedance

(off) state

NOTE: For3-state outputs, tgis = tpqz or tp| z. Open-collector outputs change only if they are low at the
time of disabling, so tgis = tp| H-

Enable time (of a 3-state or open-collector output)

The propagation time between the specified reference points on the input and output voltage waveforms

with the output changing from a high-impedance (off) state to either of the defined active levels (high

or low)

NOTE: In the case of memories, this is the access time from an enable input (e.g., OE). For 3-state
outputs, tg, = tpzH Or tpz| . Open-collector outputs change only if they are responding to data
that would cause the output to go low, so tgp, = tpHL.-

*Current out of a terminal is given as a negative value.
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

th

tPHL

tpHZ

tpLH

tpLz

tpzH

tpzL

tsk(o)

Hold time

The time interval during which a signal is retained at a specified input terminal after an active transition
occurs at another specified input terminal

NOTES: 1. The hold time is the actual time interval between two signal events and is determined by the
system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.

2. The hold time may have a negative value in which case the minimum limit defines the longest
interval (between the release of the signal and the active transition) for which correct operation
of the digital circuit is to be expected.
Propagation delay time
The time between the specified reference points on the input and output voltage waveforms with the
output changing from one defined level (high or low) to the other defined level (tpg = tpHL or tpLH)
Propagation delay time, high-to-low level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined high level to the defined low level
Disable time (of a 3-state output) from high level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined high level to the high-impedance (off) state
Propagation delay time, low-to-high level output
The time between the specified reference points on the input and output voltage waveforms with the
output changing from the defined low level to the defined high level
Disable time (of a 3-state output) from low level
The time interval between the specified reference points on the input and the output voltage waveforms
with the 3-state output changing from the defined low level to the high-impedance (off) state
Enable time (of a 3-state output) to high level
The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined high level
Enable time (of a 3-state output) to low level
The time interval between the specified reference points on the input and output voltage waveforms with
the 3-state output changing from the high-impedance (off) state to the defined low level
Output skew

The difference between any two propagation delay times when a single switching input or multiple inputs
switching simultaneously cause multiple outputs to switch, as observed across all switching output. This
parameter is used to describe the fanout capability of a clock driver and is of concern when making
decisions on clock buffering and distribution networks.

{':‘ TeEXAS
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GLOSSARY
SYMBOLS, TERMS, AND DEFINITIONS

tSU

At/IAV

At/IAVcc

ViH

ViL

VoH

VoL

ViT+

Vit-

Setup time

The time interval between the application of a signal at a specified input terminal and a subsequent active
transition at another specified input terminal

NOTES: 1. The setup time is the actual time interval between two signal events and is determined by
the system in which the digital circuit operates. A minimum value is specified that is the shortest
interval for which correct operation of the digital circuit is to be expected.

2. The setup time may have a negative value, in which case the minimum limit defines the
longest interval (between the active transition and the application of the other signal) for which
correct operation of the digital circuit is to be expected.

Pulse duration (width)

The time interval between specified reference points on the leading and trailing edges of the

pulse waveform

Input voltage transition rate

The input transition rise or fall rate corresponding to the change in signal amplitude with time

Power supply power-up rate

The power-up ramp rate corresponds to the transition rate of the supply voltage when the device is being
powered up.

High-level input voltage

An input voltage within the more positive (less negative) of the two ranges of values used to represent
the binary variables

NOTE: A minimum is specified that is the least positive value of high-level input voltage for which
operation of the logic element within specification limits is to be expected.
Low-level input voltage

An input voltage within the less positive (more negative) of the two ranges of values used to represent
the binary variables

NOTE: A maximum is specified that is the most positive value of low-level input voltage for which
operation of the logic element within specification limits is to be expected.

High-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,

establishes a high level at the output

Low-level output voltage

The voltage at an output terminal with input conditions applied that, according to product specification,

establishes a low level at the output

Positive-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to

specification as the input voltage rises from a level below the negative-going threshold voltage, V|1_

Negative-going input threshold level

The voltage level at a transition-operated input that causes operation of the logic element according to
specification as the input voltage falls from a level above the positive-going threshold voltage, V |1+
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SN74CBT1G125
SINGLE FET BUS SWITCH

SCDS046C — FEBRUARY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® ESD Protection Exceeds 2000 V Per OE ] 1 o 5[] Vee
MIL-STD-883, Method 3015; Exceeds 200 V All2
Using Machine Model (C = 200 pF, R = 0) oND [l 3 4l B
® [Latch-Up Performance Exceeds 250 mA Per
JESD 17

® Packaged in Plastic Small-Outline
Transistor (DBV, DCK) Packages

description

The SN74CBT1G125 features a single high-speed line switch. The switch is disabled when the output-enable
(OE) input is high.

The SN74CBT1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 4 B
" 11
1
OE {>o
PRODUCTION DATA information is current as of publication date. . Copyright © 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l
standard warranty. Production processing does not necessarily include ‘ ’
testing of all paraymeters, P 9 Y I TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-3
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SN74CBT1G125
SINGLE FET BUS SWITCH

SCDS046C — FEBRUARY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBV package .................. ... ... ... ... 347°C/W

DCKpackage ........... ... 389°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

Storage temperature range, Tstgq

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \
I Vecc =55V, V| =5.5Vor GND +1 uA
Icc Ve =55V, lo=0, V| =V or GND 1 uA
o] | Controlinput | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vce pF
Vecc =4V, TYPatVcc =4V, V| =24V, I|=15mA 14 20
I| =64 mA
ronS V=0 Q
Vcc =45V I| =30 mA
V| =24V, I|=15mA 10 15

¥ Al typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
PARAMETER (IFJT,%“#) (OU-'I;'??UT) Vec=4v (J:—f%-f’ v UNIT
MIN MAX| MIN MAX
tog AorB BorA 0.35 0.25| ns
ten OE AorB 5.5 1.6 4.9 ns
tdis OE AorB 45 1 42| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

2-4
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SN74CBT1G125
SINGLE FET BUS SWITCH

SCDS046C — FEBRUARY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output O Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
- - L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 15V 15V S1at7Vv \ :
| oV (see Note B) \
\ \ \ tpHZ P
tLH ———» —>— tpyL tpzH [
\ \ Output \
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpq.

@mmo O

Figure 1. Load Circuit and Voltage Waveforms

%‘ TeEXAS
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SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline oE [l 1 o 5[] Ve
Transistor (DBV, DCK) Packages All2
e GND |} 3 411 B
description [ !

The SN74CBTD1G125 features a single high-speed line switch. The switch is disabled when the output-enable
(OE)inputis high. Adiode to V¢ is integrated on the chip to allow for level shifting between 5-V inputs and 3.3-V
outputs.

The SN74CBTD1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 4 B
) 11
1
OE {>o
PRODUCT PREVIEW information concerns products in the formative or o Copyright © 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
cﬁange or discominue%he%e products without notice. ¢ I U TEXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-7
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PRODUCT PREVIEW

SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBV package .................. ... ... ... ... 347°C/W

DCKpackage ........... ... 389°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \
VOH See Figure 2
I Ve =55V, V| =5.5V or GND +1 uA
Icc Vce=5.5Y, lo=0, V| =Vgc or GND 1 UA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vcc pF
I =64 mA
ronS Vec =45V Vi=0 I} =30 mA Q
VI =24V, I|=15mA

¥ Al typical values are at Vo = 5V, Ta = 25°C.

§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:LRP%IYII.) (OUTI'IO’UT) MIN MAX | UNIT
tod 1 AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

TThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).
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SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

From Output

Under Test GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input 1.5V 1.5V
| \ ov
\
tPLH H H—b‘P tPHL
| ——— Vo
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpH_ are the same as tpg.

@mmo o

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tpd Open

tpLZ/tpzZL v
tPHZ/tPZH Open

tpzH

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms

v
e
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PRODUCT PREVIEW

SN74CBTD1G125
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS063B — JULY 1998 — REVISED OCTOBER 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta =85°C Ta=25°C
3.75 / 100 LA 3.75
3.5 — 6mA — 35 100 pA
> >
> 7 m > > 12 mA
:é;) 3 /’//'/ :;) 3 ///// 24 mA |
© ©
E 2.75 ///// § 275 //%
5~ 7 s 5~ L
° 2.25 °© ]
1 . 1 .
x x 2.25 /
> 2 > 2
1.75 1.75
1.5 1.5
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 55 5.75
Vcc - Supply Voltage — V Vcc - Supply Voltage - V
OUTPUT VOLTAGE HIGH
vs
SUPPLY VOLTAGE
4
Ta=0°C
3.75
3.5
> 100 pA
| /
5, 3.25 // 6 mA —|
= 12 mA
T
% 3 /,//// 24 mA
= 275 ——
> / .~
3 25 ~ //
8 2.25 %
1 L9 |7
N
> 2
1.75
1.5
4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V
Figure 2. Vo Values
3 1,
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SN74CBTS1G125

SINGLE FET BUS SWITCH
SCDS064A — JULY 1998 — REVISED OCTOBER 1998
® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline OE [] 1 o 5[ Vee
Transistor (DBV, DCK) Packages All2
e GND |} 3 4B
description [ !

The SN74CBTS1G125 features a single high-speed line switch with Schottky diodes on the 1/0 to clamp
undershoot. The switch is disabled when the output-enable (OE) input is high.

The SN74CBTS1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 4

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-11
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SN74CBTS1G125
SINGLE FET BUS SWITCH

SCDS064A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBV package .................. ... ... ... ... 347°C/W

DCKpackage ........... ... 389°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PRODUCT PREVIEW

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -0.7 \
| V| =GND -1 A
| L Vcc =55V ! &
IIH V=55V 50 UA
Icc Vcc =55V, lo=0, V| =Vgc or GND 3 HA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =V¢cc pF
Vec =4V, TYPatVcc =4V, V| =24V, I|=15mA
I =64 mA
rond V|=0 Q
Vcc =45V I =30 mA
V| =24V, I|=15mA

$ All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBTS1G125

SINGLE FET BUS SWITCH

SCDS064A — JULY 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

Vecc=5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) - Y- UNIT
MIN MAX MIN MAX
tod T AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST X
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
- - L Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 15V 15V S1at7V \ .
oV (see Note B) \
\ \ \ tPHZ P
tLH — ¥ —— tpL tpzH B [ \
\ \ Output \
\ ———VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpH_ are the same as tpq.

@mmo o

Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT1G384

SINGLE FET BUS SWITCH
SCDS065A — JULY 1998 — REVISED OCTOBER 1998
® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline Al o 5[ Vee
Transistor (DBV, DCK) Packages B[] 2
e GND [] 3 4[] OE
description [ !

The SN74CBT1G384 features a single high-speed line switch. The switch is disabled when the output-enable
(OE) input is high.

The SN74CBT1G384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
1 2

Copyright © 1998, Texas Instruments Incorporated

PRODUCT PREVIEW information concerns products in the formative or N
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 2-15
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PRODUCT PREVIEW

SN74CBT1G384
SINGLE FET BUS SWITCH

SCDS065A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBV package .................. ... ... ... ... 347°C/W

DCKpackage ........... ... 389°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

Storage temperature range, Tstgq

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \
I Vecc =55V, V| =5.5Vor GND +1 uA
Icc Ve =55V, lo=0, V| =V or GND 1 uA
o] | Controlinput | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vce pF
Vecc =4V, TYPatVcc =4V, V| =24V, I|=15mA
I| =64 mA
ronS V=0 Q
Vcc =45V I| =30 mA
V| =24V, I|=15mA

¥ Al typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vecec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) * Y. UNIT
MIN MAX MIN MAX
tog AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT1G384
SINGLE FET BUS SWITCH

SCDS065A — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

From Output

Under Test GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input 1.5V 1.5V
| \ ov
\
tPLH H H—b‘P tPHL
| ——— Vo
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tpd Open

tpLZ/tpzZL v
tPHZ/tPZH Open

v

tpzH

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpH_ are the same as tpg.

@mmo o

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline Al o 5[] Ve
Transistor (DBV, DCK) Packages B[] 2
. GND [] 3 4[] OE
description [ !

The SN74CBTD1G384 features a single high-speed line switch. The switch is disabled when the output-enable
(OE)inputis high. Adiode to V¢ is integrated on the chip to allow for level shifting between 5-V inputs and 3.3-V
outputs.

The SN74CBTD1G384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
1 2 B
A 11
4
OE {>O
PRODUCT PREVIEW information concerns products in the formative or . Copyright © 1998, Texas Instruments Incorporated
design phase of development. Characteristic data and other l
specifications are design goals. Texas Instruments reserves the right to
cﬁange or discominue%he%e products without notice. ¢ I U TEXAS
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80

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBV package .................. ... ... ... ... 347°C/W

DCKpackage ........... ... 389°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \
VOH See Figure 2
I Ve =55V, V| =5.5V or GND +1 uA
Icc Vce=5.5Y, lo=0, V| =Vgc or GND 1 UA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vcc pF
I =64 mA
ronS Vec =45V Vi=0 I} =30 mA Q
VI =24V, I|=15mA

¥ Al typical values are at Vo = 5V, Ta = 25°C.

§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (:LRP%IYII.) (OUTI'IO’UT) MIN MAX | UNIT
tod 1 AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

TThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).
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SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

From Output

Under Test GND
CL =50 pF
(see Note A) I 500 Q T
LOAD CIRCUIT
—————— 3V
Input 1.5V 1.5V
| \ ov
\
tPLH H H—b‘P tPHL
| ——— Vo
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpH_ are the same as tpg.

@mmo o

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tpd Open

tpLZ/tpzZL v
tPHZ/tPZH Open

tpzH

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms

v
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PRODUCT PREVIEW

SN74CBTD1G384
SINGLE FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS066B — JULY 1998 — REVISED OCTOBER 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta =85°C Ta=25°C
3.75 / 100 LA 3.75
3.5 — 6mA — 35 100 pA
> >
_‘|= 225 / ~ 12 mA _é 125 Jema
> - r L~ 24 mA > 12mA
:é;) 3 /’//'/ :;) 3 ///// 24 mA |
© ©
E 2.75 ///// § 275 //%
5~ 7 s 5~ L
° 2.25 °© ]
I § 1 .
z x 2.25 /
> 2 > 2
1.75 1.75
1.5 1.5
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 55 5.75
Vcc - Supply Voltage — V Vcc - Supply Voltage - V
OUTPUT VOLTAGE HIGH
vs
SUPPLY VOLTAGE
4
Ta=0°C
3.75
3.5
> 100 pA
| /
< 3.25 // 6 mA —]
= 12 mA
T
% 3 /,//// 24 mA
= 275 ——
> / .~
3 25 ~ //
8 2.25 %
I 29 [
N
> 2
1.75
1.5
4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V
Figure 2. Vo Values
3 1,
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SN74CBTS1G384

SINGLE FET BUS SWITCH
SCDS067A — JULY 1998 — REVISED OCTOBER 1998
® 5-Q Switch Connection Between Two Ports DBV OR DCK PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Packaged in Plastic Small-Outline Al o 5[ Vee
Transistor (DBV, DCK) Packages B[] 2
e GND [] 3 4[] OE
description [ !

The SN74CBTS1G384 features a single high-speed line switch with Schottky diodes on the 1/0 to clamp
undershoot. The switch is disabled when the output-enable (OE) input is high.

The SN74CBTS1G384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
1 2

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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SN74CBTS1G384
SINGLE FET BUS SWITCH

SCDS067A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBV package .................. ... ... ... ... 347°C/W

DCKpackage ........... ... 389°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PRODUCT PREVIEW

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, I|=-18 mA -0.7 \
| V| =GND -1 A
| L Vcc =55V ! &
IIH V=55V 50 UA
Icc Vcc =55V, lo=0, V| =Vgc or GND 3 HA
Cj | Controlinput |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =V¢cc pF
Vec =4V, TYPatVcc =4V, V| =24V, I|=15mA
I =64 mA
rond V|=0 Q
Vcc =45V I =30 mA
V| =24V, I|=15mA

$ All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBTS1G384
SINGLE FET BUS SWITCH

SCDS067A — JULY 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

Vecc=5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) - Y- UNIT
MIN MAX MIN MAX
tod T AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
From Output © Open tod Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
- - L Output
B B B Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 15V 15V St1at7Vv
\ ov (see Note B)
\ |
tPLH 41<—§‘ —>— tpHL
\ \ Output
\ ———VoH Waveform 2
Output 15V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t;<2.5ns, tf< 2.5 ns.
The output is measured with one input transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebus™

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV Widebus™
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SN74CBT3125
QUADRUPLE FET BUS SWITCH

SCDS021E — MAY 1995 — REVISED MAY 1998

Standard '125-Type Pinout
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels
Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)

Packages

description

The SN74CBT3125 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable

(OE) input is high.

The SN74CBT3125 is characterized for operation

from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OE

FUNCTION

L
H

A port = B port

Disconnect

logic diagram (positive logic)

1A

2A

20E

3A

D, DB, DGV, OR PW PACKAGE

(TOP VIEW)
1@[1 U14:]VCC
1A[] 2 13[] 40E
1B[]3 12[] 4A

20E[| 4 11[] 4B
2A[l 5 10[] 30E
2B[]6 o[l 3A

GND[] 7 s[l 3B

DBQ PACKAGE
(TOP VIEW)

NC [ 1 U16]VCC
10E []2 15 [] 40E
1A[]3 14 ] 4A
1B [|4 13]] 4B
20E [|5 12[] 30E
2A[]s 11[] 3A
2B[]7 10]] 3B
GND [|8 9]l NC

NC — No internal connection

30E

4A

2 3 1B
;@D%

5 6 B
;@D%

9 8 3B

10 |D J—L

12 1" 4B

__ 13
40E

a

Pin numbers shown are for the D, DB, DGV, and PW packages.

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters.
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SN74CBT3125
QUADRUPLE FET BUS SWITCH

SCDS021E — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Storage temperature range, Tstg

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (Vi/0 < 0) ..o -50 mA
Package thermal impedance, 0 a (see Note 2): Dpackage ........... ... ... . it 127°C/W
DBpackage ............ciiiiiiiiiiii. 158°C/W
DBQpackage ...........ccoiiiiiiiiiiiiii, 139°C/W
DGVopackage ..........cooiiiiiiiiinin.. 182°C/W
PWpackage .............. ... ... .. ... 170°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 V
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
VIK Vecc =4V, l|=-18 mA -1.2 \
I Vecc =55V, V|=5.5V or GND +1 uA
Icc Vecc =55V, lo=0, V| =V or GND 3 A
Alcc§ Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Voc or GND 2.5 mA
Ci Controlinputs [ V=3V or0 pF
Cio(OFF) Vo=3Voro, OE =Vce oF
\T/%(;;‘\‘/Z'Czw V|=24V, I| =15 mA 16 22
ron] V=0 I| =64 mA Q
Vcc =45V =30 mA
V=24V, II=15mA 10 15

$ All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.
1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower voltage of the two (A or B) terminals.

‘9 TeEXAS
INSTRUMENTS
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SN74CBT3125

QUADRUPLE FET BUS SWITCH

SCDS021E — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

Vec=5V
PARAMETER (::N'T,%“."r) (OU-'II-'(;UT) Vec =4V (i:%-5 v UNIT
MIN MAX| MIN MAX
tod T AorB BorA 0.35 025| ns
ten OE AorB 6 1.6 5.4 ns
tdis OE AorB 5.1 1 4.7 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance,

when driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 S1/< O Open tpd Open
Under Test GND tpLZ/tPZL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) 5000
Output
= = = Control
(low-level
LOAD CIRCUIT enabling)
\ \
tzL—» [4— > ‘W tpLz
Output | ‘ \
****** 3V Waveform 1 15V \ ‘ 35V
Input 15V 1.5V Stat7v | s | fvoL+03V
| | ov (see Note B) } - ———— VoL
\
thLH —f¢&——» > tppL tpzH ¥ e~ > ¢ tpuz
\ \ Output \ —— — — VOH
\ ——— VOoH Waveform 2 5V VoH-03V
Output 15V 1.5V S1 at Open ’
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpy|_ are the same as tpq.

@mmo o

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3126
QUADRUPLE FET BUS SWITCH

SCDS020E — MAY 1995 — REVISED MAY 1998

® Standard '126-Type Pinout (D, DGV, and PW
Packages)

® 5-Q Switch Connection Between Two Ports

® TTL-Compatible Input Levels

® Latch-Up Performance Exceeds 250 mA Per
JESD 17

® Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DBQ), Thin Very Small-Outline (DGV), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT3126 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is low.

The SN74CBT3126 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)

INPUT
OE FUNCTION
L Disconnect
H A=B

logic diagram (positive logic)

2 3
1A
1
10E
5 6
2A
4
20E
9 8
3A
10
30E 4Dj
12 1

4A

13
40E

d

Pin numbers shown are for the D, DGV, and PW packages.

D, DGV, OR PW PACKAGE

(TOP VIEW)
10E[] 1 > 141 Vee
1A[] 2 13[] 40E
1B[] 3 12[] 4A
20E[] 4 11]] 4B
2A(l 5 10[] 30E
2B[] s 9[] 3A
GND[] 7 8[] 3B
DBQ PACKAGE
(TOP VIEW)
Nc[]+ U16 [ Ve
10E[]2 15 [] 40E
1A[] 3 14 [] 4A
1B[]4 13 [] 4B
20E[]5 12 [] 30E
2A[l6 111[] 3A
2B[|7 10[] 3B
GND[]8 9[INC

NC — No internal connection

1B

2B

3B

4B

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

o
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SN74CBT3126
QUADRUPLE FET BUS SWITCH

SCDS020E — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel CUITENt . ... ... e 128 mA
Input clamp current, Ik (Vi/0 < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): Dpackage ..................... .. ..., 127°C/W
DBQpackage ...........cciiiiiiiiiiiii 139°C/W
DGVopackage ...........coiiiiiiiiiniiin.. 182°C/W
PWpackage ............ ... i, 170°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vecc =4V, I} =-18 mA -1.2 \Y
I Vecc =55V, V|=5.5V or GND +1 uA
Icc Vcec =55V, lop =0, V| =Vgc or GND 3 UA
Alcc§ Controlinputs | Vcc=5.5V, Oneinputat 3.4V, Other inputs at Vg or GND 25 mA
Cj Control inputs | V=3V or0 3 pF
Cio(OFF) Vo=3Vor0, OE = GND 4 pF
Vec =4V, TYPatVcc =4V, V| =24V, I|=15mA 16 22
I =64 mA 5 7
ronTl Vi =0 Q
Vcc =45V I =30 mA
V| =24V, I|=15mA 10 15
F All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.

§ This

is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by th

e lower of the voltages of the two (A or B) terminals.

3-8
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SN74CBT3126
QUADRUPLE FET BUS SWITCH

SCDS020E — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) i UNIT
MIN  MAX MIN  MAX
todt AorB BorA 0.35 0.25 ns
ten OE AorB 5.4 1.6 5.1 ns
tdis OE AorB 5 1 4.5 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
(o]
From Output © pen tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) 500 Q
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 15V 15V S1at7Vv
\ ov (see Note B)
\ \
tPLH — ¢ - tpyL
| \ Output
\ ———VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH andtpH are the same as tpq.

@mmD O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3244
OCTAL FET BUS SWITCH

SCDS001H — NOVEMBER 1992 — REVISED MAY 1998

Functionally Equivalent to QS3244
Standard '244-Type Pinout

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3244 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DB, DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
el 20f] Vee
1a1ll2  19[] 20E
2B4[] 3 18[] 1B1
1A2[] 4 17[] 2A4
2B3[] 5 16[] 1B2
1A3[] 6 15[] 2A3
2B2[] 7 14[] 1B3
1A4[] 8 13[] 2A2
2B1[] @ 12[] 1B4
GND[]10  11]] 2A1

The device is organized as two 4-bit low-impedance switches with separate output-enabli(ﬁ) inputs. When
OE is low, the switch is on and data can flow from port A to port B, or vice versa. When OE is high, the switch
is open and a high-impedance state exists between the two ports.

The SN74CBT3244 is characterized for operation from 0°C to 70 °C.

FUNCTION TABLE
(each 4-bit bus switch)

INPUT
OE

FUNCTION

L
H

A port = B port
Disconnect

logic diagram (positive logic)

2 18
1A1
[ ]
. f—
1.A4 i 12
OE 1 J
10E
1 9
2A1
. 1 [
o f—
* 17 3

e

1B1

1B4

2B1

2B4

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBT3244
OCTAL FET BUS SWITCH

SCDS001H — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Clamp current, Ik (V)/0 < 0) oo -50 mA
Package thermal impedance, 0 (see Note 2): DB package .................... ... ... ... 115°C/W
DBQpackage ...........coiiiiiiiiiiiiiian, 118°C/W
DGVpackage ...........ccciiiiiiiiiiiin.. 146°C/W
DWpackage .........ccciviiiiiiiiiiinnenn.. 97°C/W
PWpackage ........ ... ... il 128°C/W

Storage temperature range, Tstg

................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, l|=-18 mA -1.2 \
Iy Vee =55V, V| =5.5V or GND 5| pA
Icc Vcc =55V, lo=0, V| =Vcc or GND 50 uA
Alcc§ Control inputs Vcc =55V, Oneinputat3.4V, Otherinputs at Vo or GND 3.5 mA
o] Control inputs Vi=3Vor0 3 pF
Cio(OFF) Vo=3Voro, OE =Vcc 6 pF
I| =64 mA 5
V=0
ronT Ve =45V I|=30mA 5 71 @
V| =24V, I|=15mA 10 15

¥ Al typical values are at Vo =5V, Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lowest voltage of the two (A or B) terminals.
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SN74CBT3244
OCTAL FET BUS SWITCH

SCDS001H — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX | UNIT
tog AorB BorA 025] ns
ten OE AorB 1 8.9 ns
tdis OE AorB 1 74| ns

T This propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance,
when driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
o TEST S1
e
From Output © Dpen tod Open
Under Test GND tpLZ/tpzL [a'%
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 0
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V Stat7Vv
\ oV (see Note B)
\ \
tPLH —f¢——»! le—>— tpHL
| | Output
\ ——— VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf<2.5ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH andtpy_ are the same as tpq.

@mmo O

Figure 1. Load Circuit and Voltage Waveforms

%‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3-13

97



SN74CBTR3244

OCTAL FET BUS SWITCH
SCDS079 — JULY 1998
® Functionally Equivalent to QS3244 DB, DBQ, DGV, DW, OR PW PACKAGE
® Standard '244-Type Pinout (TOP VIEW)
® 25-Q Switch Connection Between Two 1ol o 20 Vee
Ports 1a1ll2  19[] 20E
® TTL-Compatible Input Levels 2B4[] 3 18[] 1B1
® Package Options Include Plastic 1A2[]4 17[] 2A4
Small-Outline (DW), Shrink Small-Outline 2B3(]5 16]] 1B2
(DB, DBQ), Thin Very Small-Outline (DGV), 1A3([] 6 15[] 2A3
and Thin Shrink Small-Outline (PW) 2B2[]7  14]]1B3
Packages 1A4[] 8 13[] 2A2
2B1[] 9 12[] 1B4
description GND[J10  11[] 2A1

The SN74CBTR3244 provides eight bits of
high-speed TTL-compatible bus switching in a
standard '244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as two 4-bit low-impedance switches with separate output-enabli(ﬁ) inputs. When ;
OE is low, the switch is on and data can flow from port A to port B, or vice versa. When OE is high, the switch w

is open and a high-impedance state exists between the two ports. S
The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for L
external terminating resistors. m
The SN74CBTR3244 is characterized for operation from 0°C to 70 °C. a.
FUNCTION TABLE IC_)

(each 4-bit bus switch)
INPUT FUNCTION 2
OF o
L A port = B port O
H Disconnect E

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR3244
OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

logic diagram (positive logic)

2 18
1A1 1B1
[ ] [ ]
° p— °
° 3 12 °
1A4 1B4
o ! ]
10E
1 9
2A1 2B1
[ ] [ ]
[ ] —_— [ ]
* 17 3 °
2A4 2B4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, V¢
Input voltage range, V| (see Note 1)
Continuous channel current
Clamp current, Ik (V|0 < 0)

Package thermal impedance, 6 (see Note 2): DB package .............................

Storage temperature range, Tstg

DBQ package
DGV package
DW package
PW package

-05Vto7V
-05Vto7V
128 mA
-50 mA
115°C/W
118°C/W
146°C/W
97°C/W
128°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR3244

OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vecc =45V, I|=-18 mA -1.2 \
I Ve =55V, V|=5.5V or GND +5 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 50 A
Alcct | Control inputs Vce =55V, One inputat 3.4V, Other inputs at Vg or GND 3.5 mA
G Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Voro, OE = Ve oF
I =64 mA
V=0
rond Vec =45V I} =30 mA Q
V| =24V, I|=15mA

1 All typical values are at Voc = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)
FROM TO
PARAMETER (INPUT) (OUTPUT) MIN MAX | UNIT
tpdﬂ AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 This propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance,
when driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3244
OCTAL FET BUS SWITCH

SCDS079 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
o TEST S1
n
From Output O Bpe tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 0
- - L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 1.5V 1.5V S1at7Vv
\ oV (see Note B)
\ \
tPLH —j¢—»! «—— tpHL
| | Output
| ——— VOH Waveform 2
Output 15V 15V S$1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty<2.5ns, tf<2.5ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH andtpH|_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms

‘9 TeEXAS
INSTRUMENTS

3-18 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

101



SN74CBT3245A

OCTAL FET BUS SWITCH

SCDS002J — NOVEMBER 1992 — REVISED MAY 1998

Functionally Equivalent to QS3245
Standard '245-Type Pinout

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3245A provides eight bits of
high-speed TTL-compatible bus switching in a
standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DB, DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
ne [ 1 U20]Vcc
A1l]2  19[]OE
A2l]s 18]l B1
A3l 4 17[] B2
Aalls 16[] B3
A5 [l 6 15[] B4
A6 l]7 14[] B5
A7[]s 13[] B6
asllo 12[] B7

GND[J10  11]] B8

NC — No internal connection

The device is organized as one 8-bit switch. When output enable (OE) is low, the switch is on and port A is
connected to port B. When OE is high, the switch is open and a high-impedance state exists between the two

ports.

The SN74CBT3245A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

18

A1

11

B1

1

1L

B8

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

o
standard warranty. Production processing does not necessarily include l
testing of all parameters. EXAS

INSTRUMENTS
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SN74CBT3245A
OCTAL FET BUS SWITCH

SCDS002J — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, V¢
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, ik (V)0 < 0)

Storage temperature range, Tsgq

Package thermal impedance, 0 (see Note 2): DB package .................... ... ... ...

-05Vto7V
-05Vto7V
128 mA
—50 mA
115°C/W
118°C/W
146°C/W
97°C/W
128°C/W

DBQ package
DGV package
DW package
PW package

....................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \
I Ve =55V, V| =5.5V or GND +5 UA
Icc Vce =55V, lo=0, V| =V or GND 50 uA
AlecS | Controlinputs | Ve =55V, Oneinputat 3.4V, Otherinputs at Vg or GND 3.5 mA
Cj Controlinputs | V=3 Vor0 pF
Cio(OFF) Vo=3Voro0, OE=V¢cc pF
\T/\((:F?a:tz\l/g'cﬂv V| =24V, I} =15 mA
ronl Vi=0 I} =64 mA Q
Vcc =45V I|=30 mA
V=24V, I|=15mA 10 15

F All typical values are at Ve =5V (unless otherwise noted), Ta = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.
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SN74CBT3245A
OCTAL FET BUS SWITCH

SCDS002J — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Ve =5V
PARAMETER (FNT,%“.’I'.) (OU-'II-'gUT) Vec =4V §%-5 v UNIT
MIN MAX| MIN MAX
todt AorB BorA 0.35 025| ns
ten OE AorB 6.4 1.9 5.9 ns
tdis OE AorB 5.7 2.1 6| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

O v TEST S1
o
From Output © Bpen tpd Open
Under Test GND tpLZ/tPZL v
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 ©
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3v Waveform 1
Input 1.5V 15V S1at7Vv
| } ov (see Note B)
tpLH —¢—» H—P‘L tPHL
‘ Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t; < 2.5 ns,
tf<2.5ns.
. The outputs are measured one at a time with one transition per measurement.
. tpLz and tpHz are the same as tgjs.
. tpzL and tpzH are the same as tgn.
tpLH and tpH_ are the same as tpq.

o

@O mmo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3245

OCTAL FET BUS SWITCH
SCDS080 — JULY 1998
® Functionally Equivalent to QS3245 DB, DBQ, DGV, DW, OR PW PACKAGE
® Standard '245-Type Pinout (TOP VIEW)
i . . U
® 25-Q Switch Connection Between Two NI 20[] Vee
Ports Aatllz  19f] OE
® TTL-Compatible Input Levels a2l 3 18[] B1
® Package Options Include Plastic A3[] 4 171 B2
Small-Outline (DW), Shrink Small-Outline A4lls 16[] B3
(DB, DBQ), Thin Very Small-Outline (DGV), A5[] 6 15[] B4
and Thin Shrink Small-Outline (PW) Asl]7 14[] B5
Packages A7[]s 13[] B6
asllo 12[] B7
description GND[J10 1[I B8
The SN74CBTR3245 provides eight bits of NC = No internal connection

high-speed TTL-compatible bus switching in a
standard '245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 8-bit switch. When output enable (OE) is low, the switch is on and port A is
connected to port B. When OE is high, the switch is open and a high-impedance state exists between the two
ports.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for
external terminating resistors.

The SN74CBTR3245 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 18
A1 B1
[ ] [ ]
[ ] —_T [ ]
® 9 1 °

A8 B8
L1

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR3245
OCTAL FET BUS SWITCH

SCDS080 — JULY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, V¢
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, ik (V)0 < 0)

Package thermal impedance, 6 p (see Note 2):

Storage temperature range, Tsgq

......................................... -05Vto7V
......................................... -05Vto7V
.............................................. 128 mA
.............................................. -50 mA
DBpackage ........c..iiiiiiiiiiii 115°C/W
DBQpackage ...........coiiiiiiiiiiiiiian, 118°C/W
DGVpackage ...........ccciiiiiiiiiiiin.. 146°C/W
DWopackage ........ccooiiiiiiiiiiiinn.. 97°C/W
PWpackage ............ ... ... 128°C/W

....................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \
I Ve =55V, V| =5.5V or GND +5 UA
Icc Vce =55V, lo=0, V| =V or GND 50 uA
AlecS | Controlinputs | Ve =55V, Oneinputat 3.4V, Otherinputs at Vg or GND 3.5 mA
Cj Controlinputs | V=3 Vor0 pF
Cio(OFF) Vo=3Voro0, OE=V¢cc pF
I =64 mA
V=0
ron Vec =45V I =30 mA Q
Vi=24YV, I|=15mA

T All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.
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SN74CBTR3245
OCTAL FET BUS SWITCH

SCDS080 — JULY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (|':‘IRPcl)Jn'I|I') (OU:'CF)’UT) MIN  MAX | UNIT
tog AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

O v TEST S1
Open
From Output o op tpd Open
Under Test GND tpLZ/tPZL v
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3v Waveform 1
Input 1.5V 15V S1at7V
| } ov (see Note B)
tpLH —f¢——»! H—b‘L tPHL

‘ Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, ty < 2.5 ns,
tf<2.5ns.

The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

o

@mmo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3251

1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

® Functionally Equivalent to QS3251 D, DB, DBQ, DGV, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® TTL-Compatible Input Levels B4 [|1 16]] Voo
® Package Options Include Plastic B3[|2 15]] B5
Small-Outline (D), Shrink Small-Outline B2[]3 14[] B6
(DB, DBQ), Thin Very Small-Outline (DGV), B1[|4 13[] B7
and Thin Shrink Small-Outline (PW) Alls 12]] B8
Packages NC [|6 11[] SO
L. OE[]7 10]] S1
description GND [|8 of] s2

The SN74CBT3251 is a 1-of-8 high-speed
TTL-compatible FET multiplexer/demultiplexer.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

NC — No internal connection

When output enable (OE) is low, the SN74CBT3251 is enabled. S0, S1, and S2 select one of the B outputs for

the A-input data.
The SN74CBT3251 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)
INPUTS
— FUNCTION
OE S2 S1 S0
L L L L A port = B1 port
L L L H A port = B2 port
L L H L A port = B3 port
L L H H A port = B4 port
L H L L A port = B5 port
L H L H A port = B6 port
L H H L A port = B7 port
L H H H A port = B8 port
H X X X Disconnect

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN74CBT3251
1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

5 4

A—4 B1
1L 3
B2
1L )
B3
— 1
B4
— 15 .
11
—_ LI
— B
—LL— 12
B8

4
a_/
ID—Cﬁ
J

L/

4
I\
_C_J

-

1"

SO
10

S1

S2

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - - o v v vt -05Vto7V
Input voltage range, Vi (see NOte 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (Vijo <O) .. -50 mA
Package thermal impedance, 0 a (see Note 2): Dpackage .............ccooiiiiiiiiiin, 113°C/W
DBpackage .........c.coiiiiiiiiiiiii 131°C/W
DBQpackage ...........ccoiiiiiiiiiiiii, 139°C/W
DGVpackage ...........cciiiiiiiiiiiinnn. 180°C/W
PWpackage ............ . ... ... 149°C/W
Storage temperature range, Tgtg .. ..o ov i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT3251

1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vecc =45V, I|=-18 mA -1.2 \
Iy Vee =55V, V| =5.5V or GND #1] upA
Icc Vce =55V, lo =0, V| =Vcc or GND 3 A
Algct Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Cj Controlinputs | V=3V or0 3.5 pF
Cio(OFF) A por Vo=3Vor0 OE=Vce 170 pF
B port ’ 4
\Tlgg;‘\‘/\cl'czw V)=24V, I| =15 mA 14 20
ronS Vi=0 I} = 64 mA o
Vcc =45V I =30 mA
V=24V, Il =15mA 10 15

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT

MIN MAX| MIN MAX

tod AorB BorA 0.35 025| ns

tod S A 6 2 55| ns
S B 64| 15 56

ten — ns
OE AorB 64| 16 58
S B 68| 19 64

tdis — ns
OE AorB 6| 23 62

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT3251
1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS019G — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
o Open tpd Open

Frs:‘ndOUtput tpLZ/tPpZL 7V

er Test GND
o0 =50 pF tPHZ/tPZH Open
L=
(see Note A) I 500 Q
Output

Control

LOAD CIRCUIT (low-level
enabling)

Output

****** 3V Waveform 1

Input 1.5V 1.5V St1at7Vv
ov (see Note B)

‘ \
tPLH —T{—P‘ H—»P tPHL
| | Output

\ ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

C. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHz are the same as tyjs.
F. tpzL and tpzH are the same as tep.
G. tpLH and tpHL are the same as tpq.
Figure 1. Load Circuit and Voltage Waveforms
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EXAS
INSTRUMENTS
3-30 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

111



SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

® Functionally Equivalent to QS3253 D, DB, DBQ, DGV, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® TTL-Compatible Input Levels 10E [] 1 o 16 ] Ve
® Package Options Include Plastic s1[]2 15[] 20E
Small-Outline (D), Shrink Small-Outline 1B4 [| 3 14[] SO
(DB, DBQ), Thin Very Small-Outline (DGV), 1B3 [] 4 13]] 2B4
and Thin Shrink Small-Outline (PW) 1B2[]5 12[] 2B3
Packages 1B1[]6 11]] 2B2
. 1Al 7 10 [] 2B1
description GND [] 8 9l 2A

The SN74CBT3253 is a dual 1-of-4 high-speed
TTL-compatible FET multiplexer/demultiplexer.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

10E, 20E, S0, and S1 select the appropriate
B output for the A-input data.

The SN74CBT3253 is characterized for operation
from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)

INPUTS

— FUNCTION
E S1 S0
L L L A port = B1 port
L L H A port = B2 port
L H L A port = B3 port
L H H A port = B4 port
H X X Disconnect

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

o
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SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

1A74|Lqpﬁ_L _% ° e
| T I ° e
| 11 I,
i 1r i 3 183
at | L= L,
I o= I " e
= e i
i J—LLL i P
ISR N N SR Y SN SN W ol
O0O00000)
o P> P> \
n DD
10E 1 >O
sor 1 >o

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo o v e -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (Vi/0 < 0) ..o -50 mA
Package thermal impedance, 0 a (see Note 2): Dpackage ..................... . it 113°C/W
DBpackage ...........ciiiiiiiiiiii. 131°C/W
DBQpackage ...........ccoiiiiiiiiiiiiii, 139°C/W
DGVopackage ..........cooiiiiiiiiinin.. 180°C/W
PWpackage ............ ... il 149°C/W
Storage temperature range, Tgtg ... ....oon i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

3-32
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SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vecc =45V, I|=-18 mA -1.2 \
Iy Vee =5V, V| =5.5V or GND #1] upA
Icc Vce =55V, lo =0, V| =Vcc or GND 3 A
Alcct Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Cj Controlinputs | V=3V or0 3.5 pF
Cio(OFF) A port Vo=3Vor0, OE =Vcc 10 pF
B port 4
\T/\((:ga:tit/\cl'c=4v V| =24V, I|=15mA
rond Vi =0 I} = 64 mA o
Vcc =45V I =30 mA
V| =24V, Il =15mA 10 15

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT

MIN MAX| MIN MAX

tog AorB BorA 0.35 025| ns

tod S AorB 6.6 16  62] ns
S 7.1 13 63

ten — AorB ns
OE 7.3 14 64
S 7.9 1.1 7.4

tdis — AorB ns
OE 73| 23 7

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS018I — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 Q 31/‘ O Open tpd Open
Under Test GND tpLZ/tpzZL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q

— — — Output

) ) ) Control

LOAD CIRCUIT (low-level

enabling)

tPZL#l l— ﬂ‘ ‘)F tpLz

Output | \

****** 3V Waveform 1 | \ 3.5V
Input 15V 1.5V S1at7V I N1V | f voL+03vV
| oV (see Note B) \ ———— VoL

| ! |
tPLH —&——» > — tpHL tpzH ¥ e > [ tpyz

‘ ‘ Output
| ———VOoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpHL are the same as tpq.

O®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

® Functionally Equivalent to QS3253

® 25-Q Switch Connection Between Two

Ports
® TTL-Compatible Input Levels
® Package Options Include Plastic

Small-Outline (D), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),

and Thin Shrink Small-Outline (PW)

Packages

description

D, DB, DBQ, DGV, OR PW PACKAGE

(TOP VIEW)
10E [] 1 U16]VCC
s1[]2 15 [] 20E
1B4[] 3 14[] SO
1B3 [] 4 13[] 2B4
1B2[]5 12[] 2B3
1B1[]6 11]] 2B2
1A[7 10 [] 2B1
GND [] 8 9]l 2A

The SN74CBTR3253 is a dual 1-of-4 high-speed TTL-compatible FET multiplexer/demultiplexer. The low
on-state resistance of the switch allows connections to be made with minimal propagation delay.

10E, 20E, S0, and S1 select the appropriate B output for the A-input data.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for

external terminating resistors.

The SN74CBTR3253 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)
INPUTS
— FUNCTION
E S1 S0
L L L A port = B1 port
L L H A port = B2 port
L H L A port = B3 port
L H H A port = B4 port
H X X Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

logic diagram (positive logic)

B 1w
| T I ° e
| 11 I,
i 1r i 3 183

wr L= -
I o= I " e
= (ES
i LLLL i P
ISR N N SR Y SN SN W ol
Q000000

NN \

n DD

10E 1 >O

or >o

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo o v e -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (Vi/0 < 0) ..o -50 mA
Package thermal impedance, 0 a (see Note 2): Dpackage ..................... . it 113°C/W
DBpackage ...........ciiiiiiiiiiii. 131°C/W
DBQpackage ...........ccoiiiiiiiiiiiiii, 139°C/W
DGVopackage ..........cooiiiiiiiiinin.. 180°C/W
PWpackage ............ ... il 149°C/W
Storage temperature range, Tgtg ... ....oon i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VK Ve =45V, I|=-18 mA -1.2 \Y
Iy Vee =5V, V| =5.5V or GND #1] upA
Icc Vce =55V, lo =0, V| =Vcc or GND 3 A
Alcct Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Cj Control inputs | V| =3V or0 pF
A port _
Cio(OFF) B port Vo=3Voro, OE =Vcc pF
I =64 mA
Vi =0
rond Vcc=45V I =30 mA Q
V) =24V, I|=15mA
T All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower voltage of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (IFr‘ﬁ._,?JT.) (OU.'rI'?'—‘UT) MIN MAX | UNIT
togll AorB BorA ns
thd S AorB ns

S
ten OF AorB ns
i S AorB
tdis oF or ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3253
DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS081 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output 500 Q 31/‘ O Open tpd Open
Under Test GND tpLZ/tpzZL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
— — — Output
) ) ) Control
LOAD CIRCUIT (low-level
enabling)
\ \
tpzL— 4 > [ tp7
Output | ‘ \ ‘
****** 3V Waveform 1 | \ 35V
Input 15V 1.5V S1at7V I N1V | f voL+03vV
\ ov (see Note B) \ ———— VoL
\ \ \ ||
tPLH —&——» —— tpHL tpzH ¥ e > [ tpyz
} ‘ Output
——— VoH Waveform 2
Output 1.5V 15V $1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpHL are the same as tpq.

O®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3257
4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

Functionally Equivalent to QS3257
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic
Small-Outline (D), Shrink Small-Outline
(DB, DBQ), and Thin Shrink Small-Outline
(PW) Packages

description

The SN74CBT3257 is a 4-bit 1-of-2 high-speed
TTL-compatible FET multiplexer/demultiplexer.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

Output-enable (OE) and select-control (S) inputs
select the appropriate B1 and B2 outputs for the

A-input data.
The SN74CBT3257 is characterized for operation
from —40°C to 85°C.
FUNCTION TABLE
INPUTS
= S FUNCTION
L L A port = B1 port
L H A port = B2 port
H X Disconnect

D, DB, DBQ, OR PW PACKAGE

(TOP VIEW)
s+ U16 IR
1B1[2 15[]OE
1B2[]3 14| 4B1
1A 4 13 [] 4B2
2B1[ls  12[14A
2B2(]e 11 [] 3B1
2A [l 7 10[] 3B2
GND [] 8 all3A

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.

{5‘ TEXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

120

Copyright © 1998, Texas Instruments Incorporated

3-39



SN74CBT3257
4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

1A [
.
1l
7 . 5
2A 1r
L 6
1l
9 1’ 1
3A ;L
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1l
L
4 1T
L ;
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L

D D
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1B1

1B2

2B1

2B2

3B1

3B2

4B1

4B2
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SN74CBT3257
4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v v oo i -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05Vto7V
Continuous channel CUIMENt . ... ... e e 128 mA
Input clamp current, Ik (Vij0 < 0) ..o -50 mA
Package thermal impedance, 6 (see Note 2): Dpackage ............. .. ... .. 113°C/W
DBpackage .........c.c.coiiiiiiiiiiii 131°C/W
DBQpackage ..........cooiiiiiiiiiiiii.. 139°C/W
PWpackage ......... ... i, 149°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \%
I Vecc =55V, V| =5.5V or GND +1 HA
Icc Ve =55V, lop=0, V| =Vcg or GND 3 A
AlecS Controlinputs | Vcc=5.5V, One inputat 3.4V, Other inputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 3.5 pF
Cio(OFF) A port Vo=3Voro, OE =Vce 65 pF
B port 4
\T/%S;‘\‘/ZC _ay |Vi=24v | =15 mA 14 20
ronﬂ Vi =0 I| =64 mA Q
Vcc =45V I =30 mA
V| =24V, I|=15mA 10 15

T All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lowest voltage of the two (A or B) terminals.
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SN74CBT3257

4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS0171 — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

Vec=5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) = Y- UNIT

MIN MAX MIN MAX

tpdT AorB BorA 0.35 0.25 ns

tod S A 5.5 1.6 5 ns
S B 5.7 1.6 5.2

ten — ns
OE AorB 5.6 1.8 5.1
S B 5.2 1 5

tdis — ns
OE AorB 5.5 2.2 5.5

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

1 TEST S1
From Output 500 Q / O Open tpd Open
Under Test GND tpLz/tpzL 7V
Cp =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
- Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 15V 1.5V S1at7V
\ ov (see Note B)
\ |
tpLH —j¢—» e tpHL %
} \ Output ———— VoH
——— VoH Waveform 2 VoH-0.3V
Output 1.5V 15V S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as ten.
tpLH and tpHL_ are the same as tpq.

®mmo o

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

‘9 TeEXAS
INSTRUMENTS

3-42 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

123



SN74CBT3306

DUAL FET BUS SWITCH

SCDS016E — MAY 1995 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (D) and Thin Shrink
Small-Outline (PW) Packages

description

The SN74CBT3306 dual FET bus switch features
independent line switches. Each switch is
disabled when the associated output-enable (OE)

input is high.
The SN74CBT3306 is characterized for operation
from —40°C to 85°C.
FUNCTION TABLE
(each bus switch)
INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

D OR PW PACKAGE

(TOP VIEW)

10E ]
1A []
1B []
GND ]

A WON =

U

g o N ©

] Vee
] 20E
] 2B
] 2A

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN74CBT3306
DUAL FET BUS SWITCH

SCDS0

16E — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (Vi/0 < 0) ..o -50 mA
Package thermal impedance, 0 a (see Note 2): Dpackage ........... ... ... . it 197°C/W

PWpackage ............ ... il 243°C/W
Storage temperature range, Tgtg ... ..o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 Vv
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, l|=-18 mA -1.2 \
Iy Vee =55V, V| =5.5V or GND #1| uA
Icc Vcec =55V, lo=0, V| =Vcc or GND 3 UA
Alcc§ Control inputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
o] Control inputs | V=3V or0 3 pF
Cio(OFF) Vo=3Voro, OE =Vcc 2 oF
\T/gggt‘\‘lg'cﬂw V| =24V, I|= 15 mA 14 20
ronll Vi =0 I| =64 mA 5 7| @
Vcc =45V =30 mA
V| =24V, II=15mA 10 15

¥ Al typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

T Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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SN74CBT3306
DUAL FET BUS SWITCH

SCDS016E — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
PARAMETER (::N'T,%“."r) (OU-'II-'(;UT) Vec =4V i%-5 v UNIT
MIN MAX| MIN MAX
tod T AorB BorA 0.35 025| ns
ten OE AorB 5.6 1.8 5 ns
tdis OE AorB 4.6 1 4.3 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
From Output © Open tpd Open
Under Test GND tpLZ/tPZL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 0
L L L Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 15V 15V S1at7V
\ oV (see Note B)
\ \
tpLH —f¢—» —>— tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tygjs.
tpzL and tpzH are the same as tgp.
tpLH and tpHL_ are the same as tpg.

@mmoO o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3345
8-BIT FET BUS SWITCH

SCDS027D — MAY 1995 — REVISED MAY 1998

® Standard '245-Type Pinout DB, DGV, DW, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® TTL-Compatible Input Levels oell 1 o 20[] Vee
® Package Options Include Plastic Shrink A1l]2 19[] OE
Small-Outline (DB), Thin Very Small-Outline A2[]3 18]] B1
(DGV), Small-Outline (DW), and Thin Shrink a3l 4 17[] B2
Small-Outline (PW) Packages a4lls 16[] B3
A5 [l 6 15[] B4
description A6 [l7 14[] B5
The SN74CBT3345 provides eight bits of A7l 1s]1B6
. ) S As[]o 12[] B7
high-speed TTL-compatible bus switching in a oD [ 10 [ B8
standard '245 device pinout. The low on-state

resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 8-bit switch bank with dual output-enable (OE and OE) inputs. When OE is low
or OE is high, the switch is on and port A is connected to port B. When OE is high and OE is low, the switch is
open and a high-impedance state exists between the two ports.

The SN74CBT3345 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

N

18

oooa
|
|
eoe W

9 1

11

B8

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT3345
8-BIT FET BUS SWITCH

SCDS027D — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel CUITENt . ... ... e 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 6 p (see Note 2): DB package .............. ... .. 115°C
DGVopackage ..........cooiiiiiiiiiiiiinan 146°C
DWpackage .........c.coiiiiiiiiiiiiiiinaan 97°C
PWpackage ........ ... . i 128°C
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
VIK Vcc =45V, I =-18 mA -1.2 \Y
I Vecc =55V, V| =5.5Vor GND +1 uA
Icc Vcec =55V, lo =0, V) =Vgc or GND 50 UA
Alcc§ Controlinputs | Vcc=5.5V, One inputat 3.4V, Other inputs at Vg or GND 3.5 mA
Cj Control inputs | V=3V or0 3 pF
Cio(OFF) Vo=3Vor0, OE =V or OE = GND 6 pF
I| =64 mA 5
V=0
ronT Vo =45V I =30 mA 5 Q
V=24V, II=15mA 10 15

¥ Al typical values are at Vo =5V, Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBT3345
8-BIT FET BUS SWITCH

SCDS027D — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

FROM T0 vec ooV
PARAMETER (INPUT) (OUTPUT) =Y UNIT
MIN MAX
todt AorB BorA 025| ns
ten OE or OE AorB 1 9.1 ns
tdis OE or OE AorB 1 8.7 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
(o]
From Output o Tpen tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at7Vv
| ov (see Note B)
\
tPLH —f¢——»! l—»—tpHL
\ \ Output
\ ———VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Figure 1. Load Circuit and Voltage Waveforms

Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
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SN54CBT3383, SN74CBT3383

10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I - NOVEMBER 1992 — REVISED MAY 1998

® Functionally Equivalent to QS3383 and SN54CBT3383...JT OR W PACKAGE
QS3L383 SN74CBT3383 ... DB, DBQ, DW, OR PW PACKAGE
. . (TOP VIEW)
® 5-Q Switch Connection Between Two Ports v,
® TTL-Compatible Input Levels BE [ 1 24[] Vee
® Package Options Include Plastic 1812 23[] 582
Small-Outline (DW), Shrink Small-Outline 1A1 03 22[] 5A2
(DB, DBQ), and Thin Shrink Small-Outline 1A2 [{ 4 21{] 5A1
(PW) Packages, Ceramic DIPs (JT), and 1B2[]5  20[] 5B1
Ceramic Flat (W) Package 2B1[]e 19[] 4B2
2A1 []7 18[] 4A2
description 2A2 [ 8 171 4A1
2B2 ]9 16|] 4B1
T_he 'CBT3383 devices_ provide te_n pits of 381 [ 10 15[] 3B2
hlgh—spegd TTL-compatible bus'swnchlng or 3A1 [] 11 14]] 3A2
exghanglng. The low op-state resistance of the GND [ 12 13[] BX
switch allows connections to be made with

minimal propagation delay.

The devices operate as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high. The switches are connected when BE

is low.

The SN54CBT3383 is charaterized for operation over the full military temperature range of —-55°C to 125°C. The

SN74CBT3383 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
BE BX | 1A1-5A1 1A2-5A2
L L 1B1-5B1  1B2-5B2
L H 1B2-5B2  1B1-5B1
H X z z

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT3383, SN74CBT3383
10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I — NOVEMBER 1992 — REVISED MAY 1998

logic diagram (positive logic)

1A1 3 -: 2 1B1
I g W i
[ g [
1a2 24 : ° : 5 182
NE2Ne
: | 1o | :
. ! ! .
| —
| P — |
5A1 %_.21 ;- _ ﬁ _____ I -; 20 5B1
|
| L [
52 22 : ' : LAY
= )
| |
| . |
| AN
| o
I e ] e — |
1
BE
{>O %}

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v v v -05Vto7V
Input voltage range, Vi (see NOte 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vjo <0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DB package ..., 104°C/W
DBQopackage ...........coiiiiiiiiiin.. 113°C/W
DWpackage ........cccoviiiiiiiiinnn.. 81°C/W
PWpackage .............. ... . ... 120°C/W
Storage temperature range, Tgtg ... ..oov i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

3-52

‘9 TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

131



SN54CBT3383, SN74CBT3383
10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I - NOVEMBER 1992 — REVISED MAY 1998

recommended operating conditions (see Note 3)

SN54CBT3383 | SN74CBT3383 UNIT
MIN  MAX MIN  MAX
Vce Supply voltage 4.5 5.5 4.5 55 \%
VIH High-level control input voltage 2 2 \
VIL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 0 70 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54CBT3383 SN74CBT3383
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
ViK Vec =45V, I|=-18 mA 1.2 12| v
I Vce =55V, V) =5.5V or GND +5 +1 A
Icc Vcec =55V, lo=0, V| =V or GND 50 50 uA
. Ve =5.5V,0neinputat3.4V,
Alcct | Control inputs Other inputs at Ve or GND 25 25| mA
. Vi=3Vor0 3
Cj Control inputs pF
V|=25V 5
o Vo=3Vor0, BE=Vcc 6 .
I0(OFF) Vo =25V, BE=Vce P
I| =64 mA 5 9.2 5
V=0
fonS Vcc =45V I} =30 mA 5 Q
V=24V, I|=15mA 10 17 10 15

T All typical values are at Voc =5V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance

is determined by the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

FROM TO SN54CBT3383 | SN74CBT3383
PARAMETER UNIT
(INPUT) (OUTPUT) MIN MAX| MIN MAX
togf AorB BorA 1.5 025| ns
tpd BX AorB 1 10.2 1 9.2 ns
ten BE AorB 1 108 1 8.6 ns
tdis BE AorB 1 8.2 1 75| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN54CBT3383, SN74CBT3383
10-BIT FET BUS-EXCHANGE SWITCHES

SCDS003I — NOVEMBER 1992 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o1V TEST 1
From Output O Open tpd Open
Under Test GND tpLZ/tpzZL v
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
p— p— — Output
) ) - Control
LOAD CIRCUIT (low-level

enabling)

Output
****** 3V Waveform 1
Input 15V 15V S1at7Vv
ov (see Note B)
\ \
tPLH —14—“ l—»— tpHL
| ‘ Output
ﬂ VoH Waveform 2
Output 15V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

Functionally Equivalent to QS3388
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Bus Hold on Data Inputs/Outputs
Eliminates the Need for External
Pullup/Pulldown Resistors

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB), and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTH3383 provides ten bits of
high-speed TTL-compatible bus switching or
exchanging with bus hold on all 1/0Os. The low
on-state resistance of the switch allows
connection to be made with minimal propagation
delay.

DB, DW, OR PW PACKAGE

(TOP VIEW)
Bel[1 ™ 24 Vee
181 [| 2 23[] 5B2
1A1 ] 3 22[] 5A2
1A2 []4 21]] 5A1
182 []5 20[] 5B1
281 []6 19[] 4B2
2A1 [} 7 18[] 4A2
2A2 [] 8 1700 4A1
282 [} 9 16]] 4B1
381 10 15[l 3B2
3a1 [] 11 14[] 3A2

GND [J12  13[] BX

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BE is low. The switches are open when BE is high.

Active bus-hold circuitry is provided to hold unused or floating data inputs/outputs at a valid logic level.

When the switch is turned off, the bus-hold circuit pulls all I/Os to V¢ or to GND, depending on the last-known
state of the pin. The bus-hold feature is active only when the SN74CBTH3383 1/Os are in the high-impedance

state.

The SN74CBTH3383 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUTS INPUTS/OUTPUTS

BE BX | A1PORT A2PORT

FUNCTION

L L B1 port B2 port
L H B2 port B1 port
H X 4 z

A1 port = B1 port

A2 port = B2 port

A2 port = B2 port

A2 port = B1 port
Disconnect

All ports = bus hold

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

o
specifications are design goals. Texas Instruments reserves the right to l
change or discontinue these products without notice. EXAS

Copyright © 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

logic diagram (positive logic)

r———————— A
1A1 H—”ﬁ—‘— } 2 4B
|
1a2 4 ! ] I S
i I 1B2
| e |
o I ‘\7—7,* I L
[ ] I I [ ]
[ ] I . I °
I s |
e -
rFree et |
5A1 %ﬂ | 20 sy
|
22 ! t«b ! 23
5A2 i I 5B2
| Lo |
| LL |
| o |
|
| I
|  — |
O . -
> D
AC
- LD
BX

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo to VDD - -0.5Vto7V
Input voltage range, Vi (see Note 1) ... ... . -05Vto7V
Continuous channel current . ... ... .. 128 mA
Input clamp current, Ik (Vo < 0) ..o -50 mA
Package thermal impedance, 6 (see Note 2): DB package ................................ 104°C/W

DWopackage ........cccoiiiiiiiiiiiinn.. 81°C/W

PWpackage ............ ... ... 120°C/W
Storage temperature range, Tgtg ... ..ol —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vec =45V, I} = -18 mA -12| v
I Vec =55V, V|=5.5V or GND +1 HA
I Vec =45V, V|=08V 100 iy
IBHHS Vec =45V, Vi=2V -100 uA
IgHLoT Voo =55V, Vi=0to5.5V 500 HA
|BHHO# Vcc=5.5YV, VI=0to 5.5V -500 A
Icc Vcc =55V, lo=0, V| =Vcc or GND uA
Alccll | Controlinputs | Vec =55V, One input at 3.4 V, Other inputs at V¢ or GND 25| mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, BE=Vcc pF

\T/\%;;‘\‘/Zbﬂv V| = 2.4, I| = 15 mA 16 22
Fon* V=0 I =64 mA 5 Q
Ve =45V I} = 30 mA 5
V=24V, I| =15 mA 10 15

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% The bus hold circuit can sink at least the minimum low sustaining current at \V_max. IgHL should be measured after lowering V| to GND and
then raising it to V| max.

§ The bus hold circuit can source at least the minimum high sustaining current at V|H min. IBHH should be measured after raising V|N to Vo and
then lowering it to V|4 min.

1 An external driver must source at least IBHLO to switch this node from low to high.

# An external driver must sink at least IBHHO to switch this node from high to low.

Il This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

#*Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

_ Veec =5V
PARAMETER (::N'T,%'ﬁ) (OU-'II-'(I)’UT) Vec =4V +05V UNIT
MIN MAX| MIN MAX
tpd™ AorB BorA 0.35 0.25 ns
thd BX AorB 10.2 1 9.2 ns
ten BE AorB 9.6 1 86| ns
tdis BE AorB 8.5 1 75| ns

OThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTH3383
10-BIT FET BUS-EXCHANGE SWITCH
WITH BUS HOLD

SCDS023G — MAY 1995 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

From Output
Under Test

CL =50 pF

(see Note A) I

GND
500 Q T

LOAD CIRCUIT

Input 15V 1.5V
ov

\ \
tPLH Aﬁcggggﬂ K*“*%*tPHL

——— VoH
Output 1.5V 1.5V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO o

O Open

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tpd Open
tpLZ/tpzZL v
tPHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

® Functionally Equivalent to QS3383 and
QS3L383

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), and Thin Shrink Small-Outline
(PW) Packages

description

The SN74CBTR3383 device provides ten bits of
high-speed TTL-compatible bus switching or
exchanging. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

DB, DBQ, DW, OR PW PACKAGE

(TOP VIEW)
ﬁ[ 1 J 24:] Vce
181 [] 2 23[] 5B2
1A1[] 3 22[] 5A2
1A2 [ 4 21[] 5A1
1B2[] 5 20[] 5B1
2B1 (|6 19[] 4B2
2A1 (|7 18[] 4A2
2A2 [ 8 1700 4A1
2B2 ]9 16[] 4B1
38110 15[l 3B2
3A1 [] 11 14[] 3A2

GND [J12  13[] BX

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high. The switch is connected when BE is

low.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for

external terminating resistors.

The SN74CBTR3383 is characterized for operation from 0°C to 70°C.

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
BE BX 1A1-5A1 1A2-5A2
L L 1B1-5B1 1B2-5B2
L H 1B2-5B2 1B1-5B1
H X 4 4

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

logic diagram (positive logic)

1A1 3 -: 2 1B1
I g W i
[ g [
1a2 24 : ° : 5 182
NE2Ne
: | 1o | :
. ! ! .
| —
| P — |
5A1 %_.21 ;- _ ﬁ _____ I -; 20 5B1
|
| L [
52 22 : ' : LAY
= )
| |
| . |
| AN
| o
I e ] e — |
1
BE
{>O %}

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v v v -05Vto7V
Input voltage range, Vi (see NOte 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vjo <0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DB package ..., 104°C/W
DBQopackage ...........coiiiiiiiiiin.. 113°C/W
DWpackage ........cccoviiiiiiiiinnn.. 81°C/W
PWpackage .............. ... . ... 120°C/W
Storage temperature range, Tgtg ... ..oov i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature 0 70 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vce=4.5Y, I|=-18 mA -1.2 \
I Vec =55V, V| =5.5V or GND +1 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 50 A
Alcct | Controlinputs | Vec =55V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Ci Controlinputs [ V=3V or0 pF
Cio(OFF) Vo=3Vor0, BE =Vcc pF
I =64 mA
V=0
rond Vec =45V I} = 30 mA Q
V=24V, Il =15mA
T All typical values are at Vo = 5V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance
is determined by the lowest voltage of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)
FROM TO
PARAMETER (INPUT) (OUTPUT) MIN MAX | UNIT
tpdﬂ AorB BorA ns
tod BX AorB ns
ten BE AorB ns
tdis BE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3383
10-BIT FET BUS-EXCHANGE SWITCH

SCDS082 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o1V TEST 1
From Output O Open tpd Open
Under Test GND tpLZ/tpzZL v
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
p— p— — Output
) ) - Control
LOAD CIRCUIT (low-level

enabling)

Output
****** 3V Waveform 1
Input 15V 15V S1at7Vv
ov (see Note B)
\

\
tPLH —14—“ K—’\L* tPHL

| Output
ﬂ VoH Waveform 2
Output 15V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3384A
10-BIT FET BUS SWITCH

SCDS004| — NOVEMBER 1992 — REVISED MAY 1998

® Functionally Equivalent to QS3384 and
QS3L384

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBT3384A provides ten bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

DB, DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
10E[] 1 U24
1B1[] 2 23
1A1[ 3 22
1A2[] 4 21
1B2[] 5 20
1B3[] 6 19
1A3[] 7 18
1A4[] 8 17
1B4[] 9 16
1B5[ 10 15
1a50 11 14
GND[] 12 13

[ Vee
] 2B5
] 2A5
] 2A4
] 2B4
] 2B3
] 2A3
] 2A2
] 2B2
] 2B1
] 2A1

] 20E

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state

exists between the two ports.

The SN74CBT3384A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)
INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L L 1A1-1A5  2A1-2A5
L H 1A1-1A5 z
H L z 2A1-2A5
H H z z
logic diagram (positive logic)
3 2
1/:1 1T
: —
1;5 1 10
1l
10E ;DO—{J
oap 14 15
. —
® 2 23

1l
20E LDO—<J

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters. % TEXAS
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SN74CBT3384A
10-BIT FET BUS SWITCH

SCDS004| — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DB package .................... ... .. ot 104°C/W
DBQpackage ...........coiiiiiiiiiiiiiia, 113°C/W
DGVpackage ...........ciiiiiiiiiniin.. 139°C/W
DWpackage ........cccoviiiiiiiiiiinn.. 81°C/W
PWpackage ............ ... ... 120°C/W

Storage temperature range, Tstgq

—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES:

1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \
I Vecc =55V, V| =5.5V or GND +1 uA
Icc Vec =55V, lo=0, V| =V or GND 3 uA
Alecs Controlinputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vg or GND 25 mA
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Vor0, OE=V¢cc 4.5 pF
\T/\((;lg;‘\‘/\c/’cﬂv V)=24V, I =15 mA 14 20
ronll vi=0 I =64 mA Q
Vecc =45V I|=30 mA 5
V=24V, I|=15mA 10 15

F All typical values are at Ve =5V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.
T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBT3384A
10-BIT FET BUS SWITCH

SCDS004| — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

Vecc=5V
PARAMETER (::N'T,%“."r) (OU-'II-'(;UT) Vee=4V §%-5 v UNIT
MIN MAX| MIN MAX
tod T AorB BorA 0.35 025| ns
ten OE AorB 6.2 1.9 57| ns
tdis OE AorB 5.5 2.1 52| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V

00 TEST S1
en
From Output P tpd Open
Under Test GND tpLz/tP7L 7v
oL et tPHZ/tPZH Open
(see Note A) 500 Q

— p— L Output

) ) - Control

LOAD CIRCUIT (low-level

enabling)

Output

****** 3V Waveform 1

Input 15V 15V Stat7v

ov (see Note B)

| |
e —

PLH \ \ fPHL Output

‘ ——— VOH Waveform 2

Output 15V 15V S1 at Open

VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as ten.

tpLH and tpy|_ are the same as tpq.

@mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

® Functionally Equivalent to QS3384 and DB, DBQ, DGV, DW, OR PW PACKAGE
QS3L384 (TOP VIEW)
® 25-Q Switch Connection Between Two 10E(] 1 ) 24 [1 Ve
Ports 18102  23[1285
® TTL-Compatible Input Levels 1A1[0 3 2210 2a5
® Package Options Include Plastic 1A2[] 4 21[] 2A4
Small-Outline (DW), Shrink Small-Outline 1B2[] 5 20 [] 2B4
(DB, DBQ), Thin Very Small-Outline (DGV), 1B3[] 6 19[] 2B3
and Thin Shrink Small-Outline (PW) 1A3[] 7 18]l 2A3
Packages 1A4f]s 17l 2A2
1B4[jo  16[]2B2
description 1B5[ 10 15[ 2B1
The SN74CBTR3384 provides ten bits of CJSSE o % Ll
high-speed TTL-compatible bus switching. The

low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as two 5-bit switches with separate output-enable (OE) inputs. When OE is low, the
switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance state
exists between the two ports.

The device has equivalent 25-Q series resistors to reduce signal-reflection noise. This eliminates the need for
external terminating resistors.

The SN74CBTR3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L L 1A1-1A5  2A1-2A5
L H 1A1-1A5 4
H L 4 2A1-2A5
H H 4 z

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

logic diagram (positive logic)

3 2
1A1 1B1
o 1[ .
[ ] -1 [ ]
[ ] [ ]
11 10
1A5 J_L 1B5
10E 14[>O_4.J
2A1 14 15 2B1
[ ) [
[ ] ] [ ]
[ ) [ )
2A5 22 23 2B5

S
Ly

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, V¢
Input voltage range, V| (see Note
Continuous channel current
Input clamp current, Ik (Vo < 0)

Package thermal impedance, 6 p (see Note 2): DB package

Storage temperature range, Tstq

)

DBQ package
DGV package
DW package
PW package

-05Vto7V
-05Vto7V
128 mA
-50 mA
104°C/W
113°C/W
139°C/W
81°C/W
120°C/W

—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

MIN MAX | UNIT
Vee Supply voltage 4.5 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vecc =45V, I|=-18 mA -1.2 \
I Vecc =55V, V| =5.5V or GND +1 uA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Alcct Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Ci Control inputs |Vj=3Vor0 pF
Cio(OFF) Vo=3Vor0, OE =Vce pF
I =64 mA
rond Ve =45V Vi=o I} =30 mA Q
V=24V, Il =15mA

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)
FROM TO
PARAMETER (INPUT) (OUTPUT) MIN MAX | UNIT
tpdﬂ AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR3384
10-BIT FET BUS SWITCH

SCDS083 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

00 TEST S1
en
From Output P tod Open
Under Test GND tpLZ/tPZL 7V
CL =50 pF tPpHZ/tPZH Open
(see Note A) 500
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 15V 15V S1at7Vv
| ov (see Note B)
\ \
e PEEENES
tPLH ‘ | tPHL Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S1at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpq.

®mmoO o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

® Functionally Equivalent to QS3386 DB, DW, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
. = U
® TTL-Compatible Input Levels BE [11 241] Vee
® Uses Vgc of 5V and Vpp of 2V 1812 23] 5B2
® Package Options Include Plastic Shrink 1A1 (] 22[] 5A2
Small-Outline (DB), Small-Outline (DW), and 1m2lla 21l sA1
Thin Shrink Small-Outline (PW) Packages 1B2[]5 20l 5B1
2B1 []6 19[] 4B2
description 2a1 [} 7 18[] 4A2
2A2 [ 8 17[] 4A1
The SN74CBT3386 provides ten bits of 282 [l9 16]] 4B1
high-speed TTL-compatible bus switching or 381 [} 10 15[] 3B2
exchanging. The input signals can range from 3A1 [] 11 14]] 3A2
—2_V to 5 V. The low op-state resistance of the VoD i 12 13[] BX
switch allows connections to be made with

minimal propagation delay.

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which allows swapping of the A and B pairs
of signals. The bus-exchange function is selected when BX is high. The switches are disconnected when BE
is high.

The SN74CBT3386 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
BE BX 1A1-5A1 1A2-5A2
L L 1B1-5B1 1B2-5B2
L H 1B2-5B2 1B1-5B1
H X 4 z

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

1A1 3 '- ————————————— -: 2
ﬁ—qm i 1B1
[ g [
4 | _ | 5
1A2 | | 1B2
ARSI
: | 10| :
: | | :
| —
. —_———
5A1 %—121 ;- _ bﬁ _____ N -; 20 5B1
|
[ L [
52 22 : : LAY
RS :
| |
| o~
| N
| o
| e e — |
1
BE
{>O %}
BX 13 ’

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Voo VDD« v v -05Vto7V
Supply voltage range, VDD oo vttt -25Vto7V
Input voltage range, Vi (see Note 1) ... ... i Vpp—-05VtoVpp+7.5V
Continuous channel CUITENt . ... e 128 mA
Input clamp current, Ik (V)/0 < 0) . oo -50 mA
Package thermal impedance, 6 p (see Note 2): DB package ................................ 104°C/W

DWopackage .........cccoiiiiiiiiiiinn.. 81°C/W

PWpackage ............ . ... ... 120°C/W
Storage temperature range, Tgtg .. ... .oon i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX UNIT
VK Vec =45V, I|=-18 mA Vpp-1.2 \Y
I Ve =55V, V) =5.5V or GND +1 HA
Icc Vcc =55V, lo=0, V| =V or GND 3 A
Alcct | Controlinputs | Vec =55V, One inputat 3.4V, Other inputs at Vg or GND 5 mA
Ci Control inputs |V} =3V or0 pF
Cio(OFF) Vo=3Vor0, BE=Vce pF
Vcc =4V, _ _
TYPatvog=4v | V1724 I =15 mA
I| =64 mA Q
fon$ Vi=0 I
Vcc =45V I| =30 mA
V=24V, I|=15mA
1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the input terminal and the output terminal at the indicated current through the switch. On-state resistance
is determined by the lower of the voltages of the two terminals.
switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)
Vcec =5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) =Y. UNIT
MIN MAX| MIN MAX
tod AorB BorA ns
t BX AorB
— or ns
en BE
tdis BE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBT3386
10-BIT FET BUS-EXCHANGE SWITCH
WITH EXTENDED VOLTAGE RANGE

SCDS022F — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
From Output O Open
Under Test GND
CL =50 pF
(see Note A) I 500
LOAD CIRCUIT

—————— 3V

Input 1.5V 15V
| \ ov
\
tpLH —¢&—» H—"Lf tPHL
\

\ ———VoH
Output 1.5V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpq.

®mmoO o

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7Vv
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1
tod Open

tpLZ/tPZL v

tPHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

® 5-Q Switch Connection Between Two Ports DL OR DW PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Package OIptions Include Plastic S-hrink 181 [ U 28] Vee
Small-Outline (DL) and Small-Outline (DW) 281 []2 27[] 188
Packages INIE 26|] 2B8
_ 124  25[As8
description 2[5 24] 187
The SN74CBT3390 is an 8-bit to 16-bit switch A2 [Je 23] 287
used in applications in which two separate data 183 [|7 22(] A7
paths must be multiplexed onto, or demultiplexed 283 (|8 21[] 1B6
from, a single path. This device can be used for A3 []o 20[] 2B6
memory interleaving, in which two different banks 1B4[J10  19[] A6
of memory must be addressed simultaneously. 2B4 [| 11 18]] 1B5
This also can be used to connect orisolate the PCI A4 ]2 17]] 2B5
bus to one or two slots simultaneously. OoE1ll1s  18[lAs
Two output enables (OE1 and OE2) control the GND []14 15{1 OF2

data flow. When OET1 is low, A port is connected
to 1B port. When OE2 is low, A port is connected
to 2B port. When both OE1 and OE2 are low, the
A port is connected to both 1B and 2B ports. The
control inputs can be driven with a 5-V CMOS, 5-V
TTL, or an LVTTL driver.

The SN74CBT3390 is characterized for operation

from —40°C to 85°C.
FUNCTION TABLE
INPUTS
5T o2 FUNCTION

L L A=1Band A=2B
L H A=1B

H L A=2B

H H Isolation

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

logic diagram (positive logic)

3 1
A1 4¢1 1B1
° 2
2B1
. 1[ .
T °
25 27 ®
A8 4.1 188
T e 26
2B8
11
t"
13
OE1 >O

15
OE2

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v vt -05Vto7V
Input voltage range, Vi (see Note 1) ... ... —-05VtoVgc+05V
Continuous channel CUrrent . . ... ... 128 mA
Input clamp current, [k (V] < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DLpackage ............ ..., 97°C/W

DWopackage .........cccoiiiiiiiiiiiinnn.. 78°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

3-76
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SN74CBT3390

8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
Vee =0 V=55V 10
I HA
Ve =55V, V| =5.5V or GND +1
Icc Vce =55V, lp =0, V| =V or GND 3 HA
Alcci Control inputs Vcc =55V, One inputat 3.4V, Other input at Vg or GND 2.5 mA
Cj Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
I =64 mA
V=0
ronS Vcc =45V I} =30 mA Q
V=24V, l|=15mA

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 1)

PARAMETER (m,%'ﬁ) (ou;gun MIN  MAX| UNIT
todl AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is based on the RC time constant of the typical on-state resistance of the switch and a load capacitance of 50 pF, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
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PRODUCT PREVIEW

SN74CBT3390
8-BIT TO 16-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS071 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST $1
O Open tpd Open
 Oner Toat GND tpL2ftpzL v
nderfes tPHZ/tPZH Open
CL =50 pF
(see Note A) I 5000
Output 3V
= = = Control
LOAD CIRCUIT (low-level
enabling)
| ——m——t ov
tpzL | € \
| | trLz—¥ e

Output ‘

****** 3V Waveform 1 |
Input 1.5V 1.5V Stat7V
\ oV (see Note B)

\ \
tpLH —f¢—» le—»—tpHL
\ \ Output
\ ———VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpHL are the same as tpq.

®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT3861
10-BIT FET BUS SWITCH

SCDS061B — APRIL 1998 — REVISED AUGUST 1998

® 5-Q Switch Connection Between Two Ports DBQ, DW, OR PW PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Latch-Up Performance Exceeds 250 mA Per NC] 1 o 241 Ve
JESD 17 Afl2  23[]CE
® Package Options Include Plastic A2(] 3 221 B1
Small-Outline (DW), Shrink Small-Outline A3[] 4 211 B2
(DBQ), and Thin Shrink Small-Outline (PW) A4ll s 20 [] B3
Packages A5[] 6 19]] B4
A6[] 7 18[1 B5
description A7[l 8 171 B6
The SN74CBT3861 provides ten bits of Alls  1eflB7
X ) L A9fl10  15[I B8
high-speed TTL-compatible bus switching. The at0(] 11 1411 B9
low on-state resistance of the switch allows ano 12 131 B10
connections to be made with minimal propagation

delay. ) )
NC — No internal connection

The device is organized as one 10-bit switch with
a single output-enable (OE) input. When OE is
low, the switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the two

ports.
The SN74CBT3861 is characterized for operation
from —40°C to 85°C.
FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 22
A1 B1
[ J_L [ ]
° °
° °
1 13
A10 10 B10
L'
__ 23
OE
PRODUCTION DATA information is current as of publication date. . Copyright © 1998, Texas Instruments Incorporated
Clandard vartany. roncton prosssding does not necessay e U
1 ard warranty.
lsegﬂng of all paraymeters, P ¢ Y TEXAS
INSTRUMENTS
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SN74CBT3861
10-BIT FET BUS SWITCH

SCDS061B — APRIL 1998 — REVISED AUGUST 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBQ package .................. ... ... ... .... 113°C/W

DWpackage .........cccoiiiiiiiiiiiinn.. 81°C/W

PWpackage .............. ... ... ... ... 120°C/W

Storage temperature range, Tstg —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \
I Vce=5.5Y, V|=5.5V or GND +1 HA
Icc Vcc =55V, lop=0, V)=V or GND 3 UA
Alecs Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo =3Voro, OE =V¢cc pF
\T/\((:F(’:;‘\‘/Z’CMV V)=24V, I =15 mA 14 22
ronl Vi=0 I| =64 mA 5 71 o
Vcc =45V =30 mA
V=24V, I|=15mA 10 15

F All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBT3861
10-BIT FET BUS SWITCH

SCDS061B — APRIL 1998 — REVISED AUGUST 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

Vec=5V
PARAMETER (::N'T,%“."r) (OU-'II-'(;UT) Vec =4V §%-5 v UNIT
MIN MAX| MIN MAX
tod T AorB BorA 0.35 025| ns
ten OE AorB 8.1 3.8 7.5 ns
tdis OE AorB 6.3 3.4 6.6 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
o Open
From Output
Under Test GND
CL =50 pF 500 Q
(see Note A)
LOAD CIRCUIT
ffffff 3V
Input 15V 15V
| | ov
tPLH H H—D‘L tPHL
\ ——— VoH
Output 15V 15V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7Vv
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1

tod Open
tpLZ/tPZL v

tPHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpq.

@mmo O

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT6800
10-BIT FET BUS SWITCH

WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005! - MARCH 1993 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Outputs Are Precharged by Bias Voltage to
Minimize Signal Distortion During Live
Insertion

® Package Options Include Plastic Shrink
Small-Outline (DB), Small-Outline (DW), and
Thin Shrink Small-Outline (PW) Packages

description

The SN74CBT6800 provides ten bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
bidirectional connections to be made while adding
near-zero propagation delay. The device also
precharges the B port to a user-selectable bias
voltage (BIASV) to minimize live-insertion noise.

DB, DW, OR PW PACKAGE

(TOP VIEW)

ON [: 1 J 24:] VCC
A1 []2 23[] B1
A2 []3 22[] B2
A3 [] 4 21[] B3
A4 []s 20[] B4
A5 [] 6 19[] B5
A6 [] 7 18[] B6
A7 [1s 17]] B7
A8 ]9 16[] B8
A9 [l 10 15[ B9
A10 [ 11 14[l B10

GND [} 12 13[] BIASV

The SN74CBT6800 is organized as one 10-bit switch with a single enable (ON) input. When ON is low, the
switch is on and port A is connected to port B. When ON is high, the switch between port A and port B is open
and the B port is precharged to BIASV through the equivalent of a 10-kQ resistor.

The SN74CBT6800 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

ON B1-B10 FUNCTION
L A1-A10 Connect
H BIASV Precharge
logic diagram (positive logic)
13
I"i BIASV
—O
2 23
A1 L g B1
[ ] [ ]
o i [ o
° O °
1" 14
A10 L 2 B10
e
1
ON
PRODUCTION DATA information is current as of publication date. . Copyright © 1998, Texas Instruments Incorporated
Clandard vartany. roncton prosssding does not necessay e U
1 ard warranty.
lsegﬂng of all paraymeters, P ¢ Y I TEXAS
NSTRUMENTS
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SN74CBT6800

10-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005! - MARCH 1993 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, V¢
Bias voltage range, BIASV
Input voltage range, V| (see Note 1)
Continuous channel current

Input clamp current, Ik (V| < 0)

Package thermal impedance, 6 p (see Note 2): DB package
DW package
PW package

Storage temperature range, Tsgq

—65°C to 150°C

-05Vto7V
-05Vto7V
-05Vto7V
128 mA
-50 mA
104°C/W
81°C/W
120°C/W

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

NOTES: 1.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
BIASV  Supply voltage 1.3  Vce Vv
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vcc =45V, l|=-18 mA -1.2 \
Iy Vee =55V, V| =5.5V or GND 5| uA
lo Vcc =45V, BIASV =24V, Vo=0 0.25 mA
Icc Vcec =55V, lo=0, V| =V or GND 50 uA
Alcct Controlinputs | Vcc =3.6V, Oneinputat2.7V, Otherinputs at Voc or GND 2.5 mA
Cj Control inputs |V|=3Vor0 3.5 pF
Co(OFF) Vo=3Voro0, Switch off 45 pF
\T/ggazt‘\‘/gé=4v V| =24V, I|= 15 mA 14 20
ronll V=0 I| =64 mA Q
Vog =45V I} =30 mA 5 7
V=24V, II=15mA 10 15

1 Al typical values are at Voc = 5 V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SN74CBT6800

10-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS FOR LIVE INSERTION

SCDS005! - MARCH 1993 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

TEST FROM TO vec=4av | VECTOV
= 105V
PARAMETER CONDITIONS (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX
tod T AorB BorA 0.35 0.25 ns
t BIASV = GND _ 91| 31 81
PZH ON AorB ns
tpzL BIASV = 3 V 96| 36 86
t BIASV = GND . 59| 27 641
PHZ ON AorB ns
tpLz BIASV = 3 V 6.4 3 73

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output O Open tpd Open
Under Test GND tpLZ/tPpzZL 7V
Cp =50 pF tpHZ/tPZH Open
(see Note A) 500 Q
- - — Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V Stat7Vv
| \ ov (see Note B)
\
tpLH —j¢—»! le—»— tpHL
| ‘ Output
\ ——— VOH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as ten.
tpLH and tpHL_ are the same as tpq.

@mmo o

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebus™

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV Widebus™

Application Reports

Mechanical Data
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SN54CBT16209

SN74CBT16209A
SN74CBT16210

SN74CBTR16210
SN74CBT16211A
SN74CBTH16211
SN74CBTR16211

SN54CBT16212A SN74CBT16212A

SN54CBT16244

SN74CBTR16212
SN74CBT16213
SN74CBT16214
SN74CBT16232

SN74CBT16233
SN74CBTR16233
SN74CBT16244
SN74CBTR16244
SN74CBT16245
SN74CBTR16245
SN74CBT16292

SN74CBT162292

SN74CBT16390

SN74CBT16861
SN74CBTR16861

Contents

18-Bit FET Bus-Exchange Switches ................
20-Bit FET Bus Switch
20-Bit FET Bus Switch
24-Bit FET Bus Switch
24-Bit FET Bus Switch With Bus Hold ..............
24-Bit FET Bus Switch
24-Bit FET Bus-Exchange Switches ................
24-Bit FET Bus-Exchange Switch ..................
24-Bit FET Bus-Exchange Switch ..................
12-Bit 1-of-3 FET Multiplexer/Demultiplexer .........

Synchronous 16-Bit 1-of-2 FET
Multiplexer/Demultiplexer .........................

16-Bit 1-of-2 FET Multiplexer/Demultiplexer .........
16-Bit 1-of-2 FET Multiplexer/Demultiplexer .........
16-Bit FET Bus Switches .........................
16-Bit FET Bus Switch
16-Bit FET Bus Switch
16-Bit FET Bus Switch

12-Bit 1-of-2 FET Multiplexer/Demultiplexer
With Internal Pulldown Resistors ...................

12-Bit 1-of-2 FET Multiplexer/Demultiplexer
With Internal Pulldown Resistors ...................

16-Bit to 32-Bit FET Multiplexer/Demultiplexer
Bus Switch

20-Bit FET Bus Switch
20-Bit FET Bus Switch
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), 300-mil Shrink
Small-Outline (DL), and 380-mil Fine-Pitch
Ceramic Flat (WD) Packages

description

The SN54CBT16209 and SN74CBT16209A
devices provide 18 bits of high-speed
TTL-compatible bus switching or exchanging.
The low on-state resistance of the switches allows
connections to be made with minimal propagation

delay.

The devices operate as an 18-bit bus switch or a
which provides data
exchanging between the four signal ports via the

9-bit bus exchanger,

data-select (S0, S1, S2) terminals.

The SN54CBT16209

is characterized
operation over the full military temperature range
of —55°C to 125°C. The SN74CBT16209A is

for

characterized for operation from —40°C to 85°C.

SN54CBT16209 . . . WD PACKAGE
SN74CBT16209A ... DGG, DGV, OR DL PACKAGE

(TOP VIEW)

so 4 Y 48] 1
1A1 [ 2 47[] 82
1A2 [ 3 46[] 1B1
GND [] 4 45[] 1B2
2A1[]5 44(] 2B1
2A2 [l 43[] 2B2
Vee 7 42[] GND
3A1[]s 41]1 3B1
3a2 |9 0[] 3B2
GND [J10  39[] GND
aA1 [ 11 3s[] 4B1

ap2 12 37l 4B2
5A1[]13  36[] 5B1
5A2 [|14  35[] 5B2
GND[J15  34]] GND
6A1[]16  33[] 6B1
6A2 117  32[leB2
7A1 118 31[] 7B1
7A2 119 30l 7B2
GND [J20  29]] GND
8A1[]21  28[] 8B1
8A2[}22 27|l 8B2
9A1[J23  26[] 9B1
9A2 [J24 25| 9B2

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
S2 S1 S0 A1 A2 FUNCTION
L L L 4 z Disconnect
L L H B1 z A1 port = B1 port
L H L B2 z A1 port = B2 port
L H H 4 B1 A2 port = B1 port
H L L z B2 A2 port = B2 port
H L H 4 z Disconnect
I R et
L T vy s

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters.

{';‘ TEXAS

INSTRUMENTS
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On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

logic diagram (positive logic)

1A1 2 ‘e T, 1 4 1B1
v i
- |
| 1r I
| e |
I 10 I
3 I T | 45
1A2 i 1B2
: ] =
a1 2 [___L[ ________________ ____-“i % 981
I e |
| 1r |
I = |
1 [ |
24 I e I 55
9A2 l E | 9B2
| T, !
o> >0
St 48>—r>0
2> o
‘? TeEXAS
INSTRUMENTS
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - v oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... e -05Vto7V
Continuous Channel CUIMENt . ... o e e e 128 mA
Input clamp current, K (V] < 0) oo -50 mA
Package thermal impedance, 6 (see Note 2): DGG package ......................coii.n. 89°C/W

DGVpackage .........ccoiiiiiiiiiiiiin. 93°C/W

DLpackage .........ccoiiiiiiiiiiiinn. 94°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

Storage temperature range, Tstg

recommended operating conditions (see Note 3)

SN54CBT16209 | SN74CBT16209A UNIT
MIN MAX MIN MAX
Vce Supply voltage 4 55 4 55 \%
VIH High-level control input voltage 2 2 \%
VL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I} =-18 mA -1.2 \Y
| Vece =0, V=55V 10 WA
Ve =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 A
AlccS Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc 7.5 pF
¥$§a—t‘\l/\c/’c=4v V|=2.4V, I| = 15 mA
ronﬂ Vi=0 Il =64 mA 4 8 Q
Vcc=45V I =30 mA 8
V=24V, I|=15mA 6 15

¥ All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

%‘ TeEXAS
INSTRUMENTS
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SN54CBT16209, SN74CBT16209A
18-BIT FET BUS-EXCHANGE SWITCHES

SCDS006K — NOVEMBER 1992 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

SN54CBT16209 SN74CBT16209A
PARAMETER | (\bin oureury | Vee=4V | Y3550 | vee=av | YEG5Y" | wwr
MIN  MAX MIN MAX MIN  MAX MIN  MAX
tpdT AorB BorA 0.8* 0.35 0.25 ns
tod S AorB 14 2 131 9.9 1.5 9 ns
ten S AorB 16 1.7 153 10.3 1.5 9.8 ns
tdis S AorB 14.5 1 13.2 9.3 1.5 8.8 ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.
T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output O Open tpd Open
Under Test GND tpLZ/tPzL Vv
CL =50 pF tpHZ/tPZH Open
(see Note A) 500 0
Output

= = = Control
(low-level
LOAD CIRCUIT enabling)
Output
ffffff 3V Waveform 1
Input 15V 15V S1at7Vv
\ ov (see Note B)
\ \
tPLH —f¢——»! —>— tpHL
\ ‘ Output
| ———VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms

‘9 TeEXAS
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SN74CBT16210
20-BIT FET BUS SWITCH

SCDS033C — APRIL 1997 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBT16210 provides 20 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as a dual 10-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 10-bit bus switches or as one
20-bit bus switch. When OE is low, the associated
10-bit bus switch is on and port A is connected to
port B. When OE is high, the switch is open, and
a high-impedance state exists between the ports.

The SN74CBT16210 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

1A1 46
o 11
[ ] P
® 12 36
1A10
48
10E
o 35
: 11
[ ] P
® 25
2A10

i

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC []1 o 48[]10E
1A1[] 2 47[] 20E
1A2 [| 3 46[]1B1
1A3 [] 4 45[]1B2
1A4 15 44[]1B3
1A5 [16 43[]1B4
16 []7 42[]1B5

GND [] 8 41[]GND
1a7 ]9 40[]11B6
1A8010  39[]1B7
a9 [111  3s[l1Bs

1A10 [J12 37[]1B9
2A1[]13 36[]1B10
2A2 [J14  35[]2B1

Vec[]15  34f12B2
2A3[]16  33[]2B3

eND [J17 32[leND
2a4 [[18 31[]2B4
2a5[J19  30[l2B5
2a6 [J20  29(]2B6
oa7 21 28[]oB7
oag []22  27[]2Bs
2n0 ]2 26[12B9

oa10 24 25[12B10

NC — No internal connection

1B1

1B10

2B1

2B10

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN74CBT16210
20-BIT FET BUS SWITCH

SCDS033C — APRIL 1997 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, 1K (V] < 0) oottt -50 mA
Package thermal impedance, 0 (see Note 2): DGG package ...................iiiii.n. 89°C/W

DGVopackage ...........coiiiiiiiiiiiiin.. 93°C/W

DLpackage .........c.ccoiiiiiiiiiiiinnnin.. 94°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPF MAX| UNIT
ViK Vcc =45V, I|=-18 mA -1.2 \
| Ve =0V, V=55V 10 WA
Vec =55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 uA
Alcc§ Control inputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Voc or GND 25 mA
o] Control inputs | V=3V or0 45 pF
Cio(OFF) Vo=3Voro, OE =Vcc 55 pF
\T/\((:F(};‘\‘/(\:/’C:“V Vi=24V, I =15 mA 14 20
ronT vi=0 I} =64 mA 5 7| o
Vcc =45V I =30 mA
V=24V, II=15mA 8 12

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

4-8
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SN74CBT16210
20-BIT FET BUS SWITCH

SCDS033C — APRIL 1997 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) 10. UNIT
MIN MAX| MIN MAX
togt AorB BorA 0.35 0.25 ns
ten OE AorB 9.3 3.3 86| ns
tdis OE AorB 7.1 2.8 79| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

7V
© o TEST S1
O Open
From Output tpd Open
Under Test tpLZ/tpzL v
tPHZ/tPZH Open

CL =50 pF
(see Note A)

LOAD CIRCUIT

Input 1.5V 15V
| \ ov
\

tPLH H H—b‘L tPHL

\ ——— VoH
Output 1.5V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cp includes probe and jig capacitance.

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7V
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD o

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms

%‘ TeEXAS
INSTRUMENTS
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SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

® 25-Q Switch Connection Between Two DGG, DGV, OR DL PACKAGE
Ports (TOP VIEW)
® TTL-Compatible Input Levels NG [l U 48] 10E
L] Pac_kage Options !nclude Plas_tic 30_0-mi| 1a1 [ 2 47[]20E
Shrink Sm?II-Outllne (DL), Tt_un Shrink 123 461181
Small-OutI!ne (DGG), and Thin Very 1A3 [ 4 45182
Small-Outline (DGV) Packages 1a4 [ 24[]183
o 1A5 [16 43[]1B4
description 167 421185
The SN74CBTR16210 provides 20 bits of GND []8 41[]GND
high-speed TTL-compatible bus switching. The 1a7[Jo  40[l1B6
low on-state resistance of the switch allows 1A8 [} 10 39[]1B7
connections to be made with minimal propagation 1A9[]11  38[]1B8
delay. 1a10[J12 37[]1B9

2A1[]13 36[]1B10
2A2 [J14  35[]2B1
Vec[]15  34f12B2
2A3[]16  33[]2B3
eND [J17 32[leND

The device is organized as a dual 10-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 10-bit bus switches or as one
20-bit bus switch. When OE is low, the associated
10-bit bus switch is on and port A is connected to

port B. When OE is high, the switch is open, and and |18 31ll2B4
a high-impedance state exists between the ports. 2n5 [f 19 s0[1285

. ‘ o 2a6 [J20 291286
The dewpe has equwglent ?5-9 series r§5|stors to 2a7 [ 21 28(] 2B7
reduce S|gnal-reflect|or_1 noise. Th.IS eliminates the oas 122 27[l2Bs
need for external terminating resistors. opo 123 26[l2B9
The SN74CBTR16210 is characterized for 2at0 {24 25[12810

operation from —40°C to 85°C.

NC — No internal connection

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE

L A port = B port
H Disconnect

FUNCTION

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR16210

20-B

IT FET BUS SWITCH

SCDS072 — JULY 1998

logic diagram (positive logic)

a2 % g1
[ ] [ ]
[ ] _ [ ]
® 12 36 °
1A10 1B10
4 i
10E
a2 P
[ ] [ ]
: 1l .
® 2 25 ®
2A10 2B10

1[
sor 474[>OH,_‘T

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v v i -05Vto7V
Input voltage range, Vi (see NOte 1) .. ... -05Vto7V
Continuous channel CUITENt . ... ... e 128 mA
Input clamp current, |k (V] < 0) oo o -50 mA
Package thermal impedance, 0 (see Note 2): DGG package .............c.ccoviiiiiiiiiian. 89°C/W

DGVopackage ..........cooiiiiiiiiiinin.. 93°C/W

DLpackage ........c.coiiiiiiiiiiiii.. 94°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

‘9 TeEXAS
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SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
| Ve =0V, V=55V 10 WA
Ve =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce pF
I =64 mA
V=0
rond Ve =45V I =30 mA Q
V=24V, Il =15mA

T All typical values are at Vce =5V (unless otherwise noted), Tp = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (I'LR;,%“% (ouzgun MIN  MAX | UNIT
toqll AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74CBTR16210
20-BIT FET BUS SWITCH

SCDS072 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
00
From Output pen tpd Open
Under Test GND tpLZ/tPZL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500
— — — Output

Control

LOAD CIRCUIT (low-level
enabling)

Output

****** 3V Waveform 1
Input 15V 1.5V S1at7Vv \ VoL +0.3V
\ Y, (see Note B) \ \; ——— VoL
| ! | tPHZ
tpLH —f¢——»! i tpHL thzH ¥ - ™ \
‘ | Output | ———— VOH
ﬂ VoH Waveform 2 VOH-0.3V
Output 1.5V 15V S1 at Open
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBT16211A provides 24 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device operates as a dual 12-bit bus switch or
single 24-bit bus switch. When 10E is low, 1A is
connected to 1B. When 20E is low, 2A is
connected to 2B.

The SN74CBT16211A is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 12-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1A,1B 2A, 2B

L L 1A=1B 2A=2B

L H 1A=1B z

H L z 2A=2B

H H z z

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC [+ Y 56]] 10E
1A1[]2 55[] 20E
1A2[] 3 54]] 1B1
1A3[] 4 53] 1B2
1A4[]s 52[]11B3
1A5[]e 51]] 1B4
1A6[]7 50[] 1B5

GND[]8 49[] GND
1A7[] 9 48]]11B6
1A8[J10  47[]1B7
1A9[]11  46[]1B8

1A10 12 4s[]1B9
1A11[J13 441 1B10
1A12[J14  a3[]1B11
2A1[15  42[11B12
2A2[]16  41[]2B1

Vec 17 40[]2B2
2A3[]18  39[]2B3

GND[|19  38[JGND
2A4[]20  37[]2B4
2A5 [ 21 36[] 2B5
2A6[]22  35[12B6
2A7[|23  34[]2B7
2A8([|24  33[]2B8
2A9[]25  32[]2B9

2A10[26  31[12B10

2A11[]27r  30[]2B11
2A12[]28  29[]2B12

NC — No internal connection

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

logic diagram (positive logic)

2 54
1A1 1B1
[ ] [ ]
[ ] PR [ ]
® 14 2 °
1A12 1B12
10E LDQ_»—«‘»
15 4
2A1 2B1
[ ] [ ]
: 1L :
[ ) [ )
29
2a12 28 2B12

1[
20E LDQ—{J

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply Voltage range, VoG - o v vttt e -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel Current . ... ... 128 mA
Input clamp current, |k (V] < 0) o oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ............................... 81°C/W

DGVpackage ..........cooiiiiiiiiiiiinnn.. 86°C/W

DLpackage .........c.ccoiiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg ... ...oe oo —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Ve =45V, I|=-18 mA -1.2 \
| Ve =0V, V=55V 10 WA
Vecc =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce 5.5 pF
¥$§;f/§c=4v V|=24V, | =15 mA 14 20
ron$ Vi=0 I| =64 mA Q
Vcc=45V I =30 mA
Vi=24V, I =15 mA 8 12

T All typical values are at Ve =5V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vecec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) 0. UNIT
MIN MAX| MIN MAX
toqll AorB BorA 0.35 025| ns
ten OE AorB 9.3 3.3 86| ns
tdis OE AorB 7.1 2.8 79| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16211A
24-BIT FET BUS SWITCH

SCDS028H — JULY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output O Open tpd Open
Under Test GND tpLZ/tpZL A
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
— — L Output
) ) - Control
LOAD CIRCUIT (IOW-I(:)veI
enabling)
Output
****** 3V Waveform 1
Input 15V 15V Stat7Vv
\ ov (see Note B)
\ \
tPLH —14—“ i tpuL
| | Output

\ ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTH16211
24-BIT FET BUS SWITCH
WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Bus Hold on Data Inputs/Outputs
Eliminates the Need for External
Pullup/Pulldown Resistors

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTH16211 provides 24 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device is organized as dual 12-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 12-bit bus switches
or one 24-bit bus switch. When OE is low, the
associated 12-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, and a high-impedance state exists
between the two ports.

Active bus-hold circuitry is provided to hold
unused or floating A and B ports at a valid logic
level.

To ensure the high-impedance state during power
up or power down, OE should be tied to Voo
through a pullup resistor; the minimum value of
the resistor is determined by the current-sinking
capability of the driver.

The SN74CBTH16211 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)
INPUT
OE FUNCTION
L A port = B port
H Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC [ 1 Y 56[] 10E
1A1[]2 55[] 20E
1A2[] 3 54]] 1B1
1A3[] 4 53] 1B2
1A4[]s 52[] 1B3
1A5[]e 51[] 1B4
1A6[]7 50[] 1B5

GND[]8 49[] GND
1A7[] o 48]] 1B6
1A8[J10  47[]1B7
1A9 [] 11 46|]1B8

1A10[]12 5[] 1B9
1A11[13  44[]1B10
1A12[J14  43]]1B11
2A1 (15  42[]1B12
2A2[]16  41[]2B1

Vec 17 40[]2B2
2A3[]18  39[]2B3

GND[|19  38[JGND
2A4[l20  37[]2B4
2A5[]21  36[]2B5
2A6[]22  35[]2B6
2A7[J23  34[]2B7
2A8[]24  33[]2B8
2A9[]25  32[]2B9

2A10[l26  31[]2B10

2A11[]27  30[]2B11
2A12[|2s  29[]2B12

NC — No internal connection

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBTH16211

24-B

IT FET BUS SWITCH

WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

1A1 2 54

1B1
[ ] [
: 1L
° 14 42 °
1A12 1B12

56

10E
a1 2 RAP.
[ ] [ )
[ ] _ [ ]
® 28 29 °
2A12 2B12

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v v v -05Vto7V
Input voltage range, Vi (see NOte 1) ... ... i -05Vto7V
Continuous channel CUITENt . ... ... e 128 mA
Input clamp current, |k (V] < 0) oo o -50 mA
Package thermal impedance, 0 (see Note 2): DGG package .............c.ccoviiiiiiiiiian. 81°C/W

DGVopackage ..........coiiiiiiiiiiinn.. 86°C/W

DLpackage .........ccciiiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 4 5.5 \Y
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTH16211

24-BIT FET BUS SWITCH

WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MmAX| uNIT
ViK Vcc =45V, lj=-18 mA -1.2 v
| Controlinputs | Vcc =0V, V=55V +10 WA
All inputs Vec =55V, V| =5.5V or GND +10
IgHLE Vcc =45V, V=08V 100 pA
IBHHS Vcc =45V, Vi=2V -100 A
IgHLOT Vcc =55V, V|=0t055V 500 HA
IBHHO? Vee =55V, Vi=0t05.5V -500 uA
Icc Vcc =55V, lo=0, V| =Vcc or GND HA
Alcc;” | Controlinputs | Vcc=5.5V, One inputat 3.4V, Other inputs at Vg or GND 25 mA
¥$F?;:‘/z;/b=4v V|=24V, I| =15 mA 14 20
on* V=0 I| =64 mA Q
Ve =45V I| =30 mA
Vi=24V, I|=15mA 12

T All typical values are at Vce =5V (unless otherwise noted), Tp = 25°C.

* The bus hold circuit can sink at least the minimum low sustaining current at V|| max. Ig|_ should be measured after lowering V| to GND and

then raising it to V|_ max.

§ The bus hold circuit can source at least the minimum high sustaining current at V|H min. IBHH should be measured after raising V|N to Vg and
then lowering it to V| min.

1 An external driver must source at least IBHLO to switch this node from low to high.

# An external driver must sink at least IBHHO to switch this node from high to low.

Il This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

*Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vecec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) *0. UNIT
MIN MAX| MIN MAX
tpd™ AorB BorA 0.35 0.25 ns
ten OE AorB 9.9 1 96| ns
tdis OE AorB 9.5 1 83| ns

OThe propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTH16211
24-BIT FET BUS SWITCH
WITH BUS HOLD

SCDS062A — JUNE 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
From Output O Open
Under Test GND
Cp =50 pF
(see Note A) I 500 Q
LOAD CIRCUIT
ffffff 3V
Input 1.5V 1.5V
\ oV

\ |
tPLH H H—b‘L tPHL

| ~—— Vo
Output 1.5V 1.5V

VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpZL v
tPHZ/tPZH Open

Output
Control
(low-level

3V

enabling) — oV
tpzL —» |4— \
| \
Output | | tPLZ »\ ‘W 35V
Waveform 1 \ ’
Stat7V | N1V | L voL+03v
(see Note B) } M VoL
tPHZ P
tPzH M ‘W |
Output N Y/
Waveform 2 OH

S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoo

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, ty<2.5ns, t,<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTR16211 provides 24 bits of
high-speed TTL-compatible bus switching. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device operates as a dual 12-bit bus switch or
single 24-bit bus switch. When 10E is low, 1A is
connected to 1B. When 20E is low, 2A is
connected to 2B.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16211 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 12-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1A,1B  2A,2B
L 1A=1B 2A=2B
H
L
H

1A=1B z
4 2A=2B
4 z

L
L
H
H

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC 1 % 56[] 10E
1A1[] 2 55[] 20E
1A2[]3 54]] 1B1
1A3 [] 4 53] 1B2
1A4[]s 52[]1B3
1A5[]6 51[] 1B4
1A6 [ 7 50[] 1B5

GND[]s 49[]GND
1A7 9 48]]11B6
1A8[10  47[]1B7
1A9 [ 11 46(] 1B8

1A10[]12  4s[]1B9
1A11[J13  44[]1B10
1A12[]14  a3[]1B1M
2A1 15 42[]1B12
2A2[]16  41[]2B1

Vecll17 40[12B2
2A3[]18  39[]2B3

GND[|19  38[]GND
2A4[l20  37[]2B4
2A5[]21  36[]2B5
2A6[]22  35[]2B6
2A7[J23  34[]2B7
2A8[|24  33[12B8
2A9[]25  32[]2B9

2A10[]26  31[]2B10

2AM[J27  30[]2B11
2A12[]28  29[]2B12

NC — No internal connection

PRODUCT PREVIEW information concerns products in the formative or N

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. TEXAS
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PRODUCT PREVIEW

SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

logic diagram (positive logic)

2 54
1A1 1B1
[ ] [ ]
[ ] PR [ ]
® 14 2 °
1A12 1B12
10E LDQ_»—«‘»
15 4
2A1 2B1
[ ] [ ]
: 1L :
[ ) [ )
29
2a12 28 2B12

1[
20E LDQ—{J

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply Voltage range, VoG - o v vttt e -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel Current . ... ... 128 mA
Input clamp current, |k (V] < 0) o oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ............................... 81°C/W

DGVpackage ..........cooiiiiiiiiiiiinnn.. 86°C/W

DLpackage .........c.ccoiiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg ... ...oe oo —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 5.5 \
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
| Ve =0V, V=55V 10 WA
Ve =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce pF
I =64 mA
V=0
rond Ve =45V I =30 mA Q
V=24V, Il =15mA

T All typical values are at Vce =5V (unless otherwise noted), Tp = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (I'LR;,%“% (ouzgun MIN  MAX | UNIT
thd| AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR16211
24-BIT FET BUS SWITCH

SCDS073 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output O Open tpd Open
Under Test GND tpLZ/tpZL A
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
— — L Output
) ) - Control
LOAD CIRCUIT (IOW-I(:)veI
enabling)
Output
****** 3V Waveform 1
Input 15V 15V Stat7Vv

\ ov (see Note B)

\ \
tpLH —14—“ H—# tPHL
| | Output

\ ——— VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Latch-Up Performance Exceeds 250 mA Per
JESD 17

ESD Protection Exceeds 2000 V Per
MIL-STD-833, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)
Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages, and Ceramic
Flat (WD) Package

description

The 'CBT16212A devices provide 24 bits of
high-speed TTL-compatible bus switching or
exchanging. The low on-state resistance of the
switch allows connections to be made with
minimal propagation delay.

Each device operates as a 24-bit bus switch or a
12-bit bus exchanger, which provides data
exchanging between the four signal ports via the
data-select (S0, S1, S2) terminals.

The SN54CBT16212A is characterized for
operation over the full military temperature range
of —55°C to 125°C. The SN74CBT16212A is
characterized for operation from —40°C to 85°C.

SN54CBT16212A ... WD PACKAGE
SN74CBT16212A ... DGG, DGV, OR DL PACKAGE

(TOP VIEW)

so[]4 Y 56]] S1
1a1[2 55]] S2
1A2[]3 54]] 1B1
2A1[]4 53]] 1B2
2n2(]s 52[] 2B1
3A1[]s 51]] 2B2
3a2[]7 50[] 3B1
GND[]s 49[] GND
an1[]o 48] 3B2

apn2[l10 47|l 4B1
5A1[] 11 46[] 4B2
s5A2[]12  45[] 5B1
6A1[]13  44[] 5B2
6A2[]14  43]] 6B1
7A1[15  42[]eB2
7A2[]16  41[] 7B1
Vecll17  40fl 7B2
8A1[]1s  39[] 8B1
GND[]19  38[] GND
8A2[]20  37[l8B2
9A1[]21  36[] 9B1
9A2[]22  35[]9B2
10A1[J23  34[] 10B1
10A2[J24  33[] 10B2
1MA1[J2s  32[] 11B1
1A2[J26  31[] 11B2
12A1[027  30[] 12B1
12A2[]28  29[] 12B2

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
S2 S1 S0 A1 A2 FUNCTION
L L L Z 4 Disconnect
L L H B1 port z A1 port = B1 port
L H L B2 port z A1 port = B2 port
L H H z B1 port A2 port = B1 port
H L L 4 B2 port A2 port = B2 port
H L H 4 4 Disconnect
H H L | B1pot B2port 2; ggg : g; Sgﬁ
H H H | B2port  B1port 2; ggz : gf Egﬁ

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters.

{';‘ TEXAS

Copyright © 1998, Texas Instruments Incorporated

On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

logic diagram (positive logic)

1A1 —i—qz :-’j — ———————————————————————— -i 54
[ - [
: - :
| e |
| |
3 I T | 53
1A2 }
: | - |
o IR S S N —— —_——
oar 2 e I Bt ey B -: 30
1= |
| 1L |
| e |
| |
12A2 28 l L e | 29
[ 1 [ |
| Lo I
I SN U A —_——— e
>T>O |
56
s> >
2> >0

Pin numbers shown are for the DGG, DGV, and DL packages.

1B1

1B2

12B1

12B2
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vcc
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, |k (V| < 0)
Package thermal impedance, 6 p (see Note 2): DGG package
DGV package
DL package
Storage temperature range, Tstg

-05Vto7V
-05Vto7V
128 mA
—-50 mA
81°C/W
86°C/W
74°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1.
2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

SN54CBT16212A | SN74CBT16212A UNIT
MIN MAX MIN MAX
Vce Supply voltage 4 5.5 4 55 \Y
VIH High-level control input voltage 2 2 \%
VL Low-level control input voltage 0.8 0.8 \
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54CBT16212A SN74CBT16212A
PARAMETER TEST CONDITIONS UNIT
MIN TYPf MAX| MIN TYPE MAX
ViK Vee =45V, Ij=-18 mA -1.2 -12] v
| Vce =0, V=55V 10 10 A
! Ve =55V, V| =5.5V or GND +1 | !
Vcec =55V, lo=0,
lcc V| = Vce or GND 3.2 3| wA
Control Vcc =55V, One inputat 3.4V,
AICC§ inputs Other inputs at Vo or GND 25 25 mA
Ci control 1y, _ 3y 0r0 25 25 pF
inputs
Cio(OFF) Vo=3Vor0, S0, S1,0r S2 =V 75 7.5 pF
Vcc =4V, _ _
TYP at Voo =4 V V=24V, 1|=15mA 14 20 14 20
ronl vi=0 I| =64 mA 4 10 4 Q
Vee =45V 1I|=30 mA 4 10
V=24V, 1|=15mA 6 14 6 12

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN54CBT16212A, SN74CBT16212A
24-BIT FET BUS-EXCHANGE SWITCHES

SCDS007M — NOVEMBER 1992 — REVISED SEPTEMBER 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

SN54CBT16212A SN74CBT16212A
MIN  MAX MIN MAX MIN  MAX MIN  MAX
tpdT AorB BorA 0.8* 0.35 0.25 ns
tod S AorB 14 1.5 13 10 1.5 9.1 ns
ten S AorB 15 1.5 137 10.4 1.5 9.7 ns
tdis S AorB 14.2 1.5 135 9.2 1.5 8.8 ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.
T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

© ;\g TEST S1
From Output pen tpd Open
Under Test GND tpLZ/tpzL 7V
Cp =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
1 L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3v Waveform 1
Input 15V 1.5V S1at7Vv
ov (see Note B)
| \
tpLH —ﬁ—ﬂ l—»— tpHL
| \ Output
———VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

® 25-Q Switch Connection Between Two

DGG, DGV, OR DL PACKAGE

Ports (TOP VIEW)
® TTL-Compatible Input Levels sofl+ U sl s1
® Package Options Include Plastic Thin 1a1[]2 s5[] 2
Shrink Sm?II-OutIine (DGG), Thi_n Very 1A2[] 3 54[] 1B1
Small-OutI!ne (DGV), and 300-mil Shrink 2A1[4 s3[] 1B2
Small-Outline (DL) Packages on2lls 52[] 281
. 3a1[]e 51[] 2B2
description 3a2(]7 s0[] 381
The SN74CBTR16212 provides 24 bits of GND[]s 49]] GND
high-speed TTL-compatible bus switching or 4n1le 48] 382
exchanging. The low on-state resistance of the an2[]10 47 4B1
switch allows connections to be made with 5A1[] 11 46]] 4B2
minimal propagation delay. 5A2[] 12 45(] 5B1
The device operates as a 24-bit bus switch or a 6A1[J13 44l 582
. . . 6A2[]14  43]] 6B1
12-bit bus exchanger, which provides data 71015 42[] 682
exchanging between the four signal ports via the
data-select (S0-S2) terminals. 7A2[}16 41l 781
Vecl17 40fl 7B2
The device has equivalent 25-Q series resistors to 8A1[]18  39[] 8B1
reduce signal-reflection noise. This eliminates the GND[] 19 38|] GND
need for external terminating resistors. 8A2[] 20 37[] 8B2
The SN74CBTR16212 is characterized for 9A1f21 36l 9B1
operation from —40°C to 85°C. 9A2[f22  3s[l9B2
10A1[J23  34[] 10B1
10A2[J24  33[] 10B2
1A1[02s 32 11B1
1A2[J26  31[] 11B2
12A1[J27  30[] 12B1
12A2[]28  29[] 12B2
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 S1 S0 A1 A2
L L L z z Disconnect
L L H B1 port z A1 port = B1 port
L H L B2 port z A1 port = B2 port
L H H z B1 port A2 port = B1 port
H L L z B2 port A2 port = B2 port
H L H z z Disconnect
H H L | B1pot B2 port 2; gg; ; g; Sg:
H H H | B2port  B1port 2; ggg : gf Eg:tt

PRODUCT PREVIEW information concerns products in the formative or N
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PRODUCT PREVIEW

SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

logic diagram (positive logic)

1A1 —Hz "_’j_______________________f'; B
= |
I I
| = |
I I
3 I t I 53
1A2 i 1B2
. | T | .
. bl 4] ———_ 4 .
12a1 2 P I N B il 12B1
M r t
I I
| e |
| kh |
| L |
: = :
28 L e 29
12A2 | 12B2
| 1 [] |
I L |
bl 4 4

s0_! >f>° |
e’
2> o
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SN74CBTR16212
24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v v oo i -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05Vto7V
Continuous channel Current . ... ... .. 128 mA
Input clamp current, K (V] < 0) oottt -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ............... ... ooi... 81°C/W

DGVpackage .........ccoiiiiiiiiiiiiin, 86°C/W

DLpackage ........c.oiiiiiiiiiiiiinnnn. 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4.5 55 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Ve =45V, I|=-18 mA -1.2 \
| Vce =0, V=55V 10 WA
Vee =55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Alcc§ Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA
Ci Control inputs |Vj=3Vor0 pF
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc pF
1| =64 mA
V=0
ronll Ve =45V I} =30 mA Q
V=24V, =15 mA

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTR16212

24-BIT FET BUS-EXCHANGE SWITCH

SCDS074 — JULY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (::1%“.:'.) (OU-'II-'(I?’UT) MIN MAX | UNIT
tod T AorB BorA ns
tpd S AorB ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

7V
© TEST S1
From Output O Open tpd Open
Under Test GND tpLZ/tpzL 7V
Cp =50 pF tpHZ/tPZH Open
(see Note A) 500 Q
- — — Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 15V S1at7Vv
ov (see Note B)
| \
tpLH —¢——H —»— tpHL
‘ \ Output
——— VOH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpz and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

DGG, DGV, OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)
® Package Options Include Plastic Thin sol+ Y 56[] s1
Shrink Sm_aII-OutIine (DGG), Thi_n Ver_y 1a12 55[] S2
SmaII-OutI!ne (DGV), and 300-mil Shrink TVIE 54[] 181
Small-Outline (DL) Packages oa1 4 s3[l 182
L 2A2[]s 521 2B1
description 3A1[]e 51[12B2
The SN74CBT16213 provides 24 bits of 3n2(]7 s0{] 381
high-speed TTL-compatible bus switching or GND []8 49[] GND
exchanging. The low on-state resistance of the 4A1[]9 48[]3B2
switch allows connections to be made with 4A2[]10 471 4B1
minimal propagation delay. 5A1 [] 11 461 4B2
The device operates as a 24-bit bus switch or a gﬁ? E E Zi % gg;
12-bit bus exchanger that provides data
exchanging between the four signal ports via the 6A2 [} 14 43]l6B1
data-select (S0-S2) terminals. 7A1[}1s 42[1682
7a2l]1e  41]17B1
The SN74CBT16213 is characterized for Vee 17 40[] 7B2
operation from —40°C to 85°C. 8A1[]18 39] 8B1
GND 19 38[lGND
sA2[]20  s7[lsB2
oA1[]21  36[loB1
oA2[]22  3s[loB2
10a1 23 3411081
10a2[j24  33[]10B2
1Aa1l2s  32[]11B1
11A2[]2s  31[]11B2
12a1[J27  30[]12B1
12a2[]28 29[l 1282
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 S1 S0 A1 A2
L L L z z Disconnect
L L H B1 z A1 port = B1 port
L H L B2 z A1 port = B2 port
L H H z B1 A2 port = B1 port
H L L z B2 A2 port = B2 port
H L H A2and B2 A1 andB2 A1 port = A2 port = B2 port
A1 port = B1 port
H H L B1 B2 A2 ﬁon =B2 gon
L A2 por - B1 pon

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS

Copyright © 1998, Texas Instruments Incorporated
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

a1 2 g T T A % ey
I ]
T i
: - :
I I
| 1 |
3 I T | 53
1A2 | 1B2
. ! . | .
[ ] L _! [ ]
® '— ———————————————————————————————— 1 ®
12A1 ﬂﬂ o 12B1
| Lo I I
| ANE |
| L |
| 1L :
2 ! T,
12A2 | u | 12B2
| L |
ol Y M RN SR, -
S0 1>—r>o ‘
st 56>—r>o
S2 55>—r>@
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INSTRUMENTS
4-36 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

197



SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v v oo i
Input voltage range, Vi (see Note 1) ... ...

Continuous channel CUIMENt . ... ... e e
Input clamp current, K (V] < 0) oottt
Package thermal impedance, 6 p (see Note 2): DGG package ............... ... ooi...
DGVpackage .........ccoiiiiiiiiiiiiin,
DLpackage .........coiiiiiiiiiiiiii.,

Storage temperature range, Tstg . ......ooe i

-05Vto7V
-05Vto7V
128 mA
—-50 mA
81°C/ W
86°C/W
74°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Ve =45V, I|=-18 mA -1.2 \
| Vce =0, V=55V 10 WA
Vcc =55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Alcc§ Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Controlinputs | V=3 Vor0 4.5 pF
Cio(OFF) B port Vo=3Vor0, S0, S1,0r S2=Vcc 85 pF
A port 8
\T/\?g;‘\t/\cl'cﬂv Vi=24V, I| =15 mA 14 20
AtoBor I| = 64 mA
BtoA Vi=0
Vcc =45V I =30 mA
V=24V, I|=15mA 8 15
fonl Voo =4V, “
vp atVC,C=4V V=24V, I|=15mA 22 30
A1 to A2 V=0 I| =64 mA 10 14
Voo =45V I; =30 mA 10 14
V=24V, I|=15mA 16 22

T All typical values are at Vce =5V (unless otherwise noted), Tp = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN74CBT16213
24-BIT FET BUS-EXCHANGE SWITCH

SCDS026F — MAY 1995 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
FROM TO Vec=4V 105V
PARAMETER (INPUT) (OUTPUT) - UNIT
MIN MAX MIN MAX
AorB BorA 0.35 0.25
togT ns
P A1 A2 0.5 05
ten S AorB 124 3.2 11.1 ns
tdis S AorB 124 23 19| ns
ten SO0 A2 and B2 11.5 4 10.9 ns
tdis S0 A2 and B2 12.8 5.7 12 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
o TEST S1
From Output © Fpen tpd Open
Under Test GND tpLz/tpzL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 @
1 1 Output
- - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 15V 15V Stat7Vv
| \ ov (see Note B)
\
tPLH —j¢——» P — tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V $1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

DGG OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)
® Package Options Include Plastic Thin so[] Y 56[] S1
Shrink Small-Outline (DGG) and 300-mil 1A[] 2 s5[] 2
Shrink Small-Outline (DL) Packages 183[: 3 54 :I 1B1
o 2A[ 4 53[] 1B2
description 2B3[] 5 52[] 281
The SN74CBT16214 provides 12 bits of 3A[fe  51[]2B2
high-speed ~ TTL-compatible bus switching 3B3[f7  s0[]3BH
between three separate ports. The low on-state GND[l8  49]]GND
resistance of the switch allows connections to be Al e 48[] 382
made with minimal propagation delay. 4B3[J10  47[]4B1
) ) ) 5A[l11 4e[]4B2
The device operates as a 12-bit b.us-select switch 583[] 12 45[] 581
via the data-select (S0-S2) terminals. 6al] 13 44]] 5B2
The SN74CBT16214 is characterized for 6B3[] 14 43[]6B1
operation from —40°C to 85°C. 7A[] 15 42[]6B2
7B3[]16  41[] 7B1
Vecl 17 40[]7B2
8A[]18  39[]8B1
GND[]19  38[]GND
8B3[|20  37[]8B2
9A[]21  36[]9B1
9B3[]22  35[]9B2
10A[]23  34[]10B1
10B3[J24  33[]10B2
11A[25  32[]11B1
1B3[26  31[]11B2
12a[027  30[]12B1
12B3[]28  29[]12B2
FUNCTION TABLE
INPUTS INPUT/OUTPUT FUNCTION
S2 s1 S0 A
L L L z Disconnect
L L H B1 A port = B1 port
L H L B2 A port = B2 port
L H H z Disconnect
H L L Z Disconnect
H L H B3 A port = B3 port
H H L B1 A port = B1 port
H H H B2 A port = B2 port

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

logic diagram (positive logic)

A 2 r—-——-"""""""""""="""""" q 54 181
%_‘ Il
| ’ﬂ% I
I : 5 1B2
° | |
) | t | 3
o I I 1B3
| 1T | o
I R | :
27 Fr—————T—————————— —1 30
12A i 1C i 12B1
I oo ! 2 1m2
| LLT |
I d } 2 12B3
| 1L |
| [ o I
b L2
so1>r>0 ‘
n e D
3255>r>o

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - o oo oo -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (V] < 0) oot -50 mA
Package thermal impedance, 6 (see Note 2): DGG package ..................iiiiiiiiinn. 81°C

DLpackage .........c.coiiiiiiiiiii i 74°C
Storage temperature range, Tgtg . ... .oov i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Ve =45V, I|=-18 mA -1.2 \
| Vece =0, V=55V 10 WA
Ve =55V, V) =5.5V or GND +1
Icc Vce =55V, lp =0, V| =Vcc or GND 3 A
AICC¢ Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0, A=Z 7.5 pF
¥$§a_tl\1/2;/'c=4v V|=2.4V, | = 15 mA
rond Vi=0 I =64 mA Q
Vcc =45V 1| =30 mA
V=24V, I|=15mA 12

T All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vcc=5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) 1 0. UNIT
MIN MAX| MIN MAX
todll AorB BorA 0.35 025| ns
tod s BorA 153 55 139] ns
ten s AorB 16| 51 145| ns
tdis S AorB 121 3.6 11.7 ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16214
12-BIT 1-OF-3 FET MULTIPLEXER/DEMULTIPLEXER

SCDS008I — MAY 1993 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
t It Open
CL =50 pF 5000 PHZ/'PZH
(see Note A)
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at7Vv
| \ ov (see Note B)
\
tpLH —¢—» —— tPHL
\ ‘ v Output
‘ ——— VOH Waveform 2
Output 1.5V 1.5V S1 at OPen
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009! — MAY 1995 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DGG OR DL PACKAGE
® TTL-Compatible Input and Output Levels (TOP VIEW)
® Package Options Include Plastic Thin INIE Y 56 [] 1B1
Shrink Small-Outline (DGG) and 300-mil 2B1[]2 55 ] 1B2
Shrink Small-Outline (DL) Packages 2B2[]3 54 [] 2A
o 3A[|4 53[] 3B1
description 481[]5 52[] 382
The SN74CBT16232 is a synchronous 16-bit 482[]6 51[] 4A
1-0f-2 FET multiplexer/demultiplexer used in 5A[]7 50 [] 581
applications in which two separate datapaths 6B1[]8 49 [] 5B2
must be multiplexed onto, or demultiplexed from, 6B2[]9 48] 6A
a single path. 7A[J10 47 7B1
_ 8B1[j11  46[] 7B2
Two select (SO and S1) inputs control the data 8B2[] 12 45[] 8A

flow. A clock (CLK) and a clock enable (CLKEN)
synchronize the device operation. When CLKEN
is high, the bus switch remains in the last clocked

GND[]13  44[JGND

VCC[: 14 43 ]VCC
9A[]15  42[] 9B1

function. 1081[J16  41[J9B2
The SN74CBT16232 is characterized for 10B2[]17  40[] 10A
operation from —40°C to 85°C. 1A[18  39[] 11B1

12B1[J19 38| 11B2
12B2[J20  37[]12A
13A |21 36[] 13B1
14B1[J22  35[] 13B2
14B2[|23  34[] 14A
15A []24 33[] 15B1
16B1[|25  32[] 15B2
16B2[|26  31]] 16A
cLk27  30[]so
CLKEN[]28  29(] s1

FUNCTION TABLE

INPUTS
— FUNCTION
S1 SO0 CLK CLKEN
X X X H Last state
L L T L Disconnect
L H T L A=B1and A=B2
H L 7 L A=B1
H H T L A=B2
PRODUCTION DATA information is current as of publication date. . Copyright © 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l
tandard ty. Producti ing d t ily includ
Isegﬂnsrofvgﬁr’;aa?aﬁe{e()rsec Ion processing does not necessarily include lb TEXAS
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009I — MAY 1995 — REVISED OCTOBER 1998

logic diagram (positive logic)

% 181
10
1 T 55
L i B 1B2
[ ]
T [ ]
° 25 ©
° 16B1
° 10
28 31 o 26
CLKEN 4Ci >— 16A —— 16B2
27 —
CLK
30
S0 D
CE
29
S1 D
CE
> CLK

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - o oo vt -05Vto7V
Input voltage range, Vi (see Note 1) ... ..o -05Vto7V
Continuous channel Current . ... ... 128 mA
Input clamp current, [k (V] < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DGG package ..............coviiiiiiiiia.. 81°C/W

DLpackage ... 74°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009! — MAY 1995 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vecc =45V, I|=-18 mA -1.2 \
I Ve =55V, V) =5.5V or GND +1 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Alcct Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Cj Controlinputs | V=3V or0 4.5 pF
A port o 6.5
Cio(OFF) 5 ot Vo=3Vor0, CLKEN =0, S0 =0, S$1=0 , pF
po
}I'/\C(:Igazt‘\tlé;/’c=4v Vi=24V, I| =15 mA 14 20
rond Vi=0 I =64 mA Q
Vcc =45V I =30 mA 5
Vi=24V, I|=15mA 10 15

T All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.
 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

timing requirements over recommended ranges of supply voltage and operating free-air
temperature (unless otherwise noted)

Vecec =5V
Vec =4V
PARAMETER cc +0.5V UNIT
MIN MAX| MIN MAX
folock  Clock frequency 150 150 | MHz
tw Pulse duration CLK high or low 3.3 3.3 ns
. Setun S0, S1 before CLKT 2.2 1.9
ns
su etuptime CLKEN before CLKT 2.4 1.9
) S0, S1 after CLKT 0.5 1
th Hold time ns
CLKEN after CLKT 1.9 1.8

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

_ Vec =5V
PARAMETER (::N'T,%“."r) (OU-'II-'(;UT) Vec =4V +0.5V UNIT
MIN MAX| MIN MAX
fmax 150 150 MHz
tog AorB BorA 0.35 025| ns
tod CLK AorB 6.1 2 5.8 ns
A, B1,B2 68| 18 6.2
fen CLK B1 or B2 85| 31 79|
tdis CLK AorB 5.8 1.9 6.2 ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16232
SYNCHRONOUS 16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS009I — MAY 1995 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output O Open tod Open
Under Test GND tpLz/tpzL 7V
CL =50 pF 5000 tPHZ/tPZH Open
(see Note A) I
— — — Output
- ) ) Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 15V 15V St1at7Vv

| oV (see Note B)

\ \
tPLH H H—b‘P tPHL

Output

\ |——— VoH Waveform 2

Output % 1.5V 5& 1.5V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBT16233 is a 16-bit 1-of-2 FET
multiplexer/demultiplexer used in applications in
which two separate data paths must be
multiplexed onto, or demultiplexed from, a single
path. This device can be used for memory
interleaving, where two different banks of memory
need to be addressed simultaneously. The device
can be used as two 8-bit to 16-bit multiplexers or
as one 16-bit to 32-bit multiplexer.

Two select (SEL1 and SEL2) inputs control the
data flow. When the TEST inputs are asserted, the
A port is connected to both the B1 and the B2
ports. SEL1, SEL2, and the TEST inputs can be
driven with a 5-V CMOS, a 5-V TTL, or a
low-voltage TTL driver.

The device is specified by design not to have
through current when switching directions.

The SN74CBT16233 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)
INPUTS
FUNCTION
SEL TEST
L L A=B1
H L A=B2
X H A=B1and A=B2

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
1A[] 1 U56]181
2B1[]2 55[] 1B2
2B2[]3 54[] 2A
3A[4 53[] 3B1
4B1[]5 52[] 3B2
4B2[]e 51[]4A
5A[]7 50[] 5B1
6B1[]s 49[] 5B2
6B2[]9 48[] 6A
7AQ10 47|l 7B1
8B1[J11  4s[]7B2
8B2[l12  45[18A
GND[]13  44[]GND
Veell1a 43flVec
9A[l15  42[]9B1
10B1[J16  41[]9B2
10B2[J17  4o[]10A
1A[l18s  39[] 11B1
12B1[J19 38| 11B2
12B2[J20  37[]12A
13A021  36[]13B1
14B1[J22  35[]13B2
14B2[|23  34[]14A
15A[J24  33[] 15B1
16B1[J25  32[]15B2
16B2[J26  31[]16A
TEST1[]27  30|] SEL1
TEST2[]28 29[| SEL2

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

o
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SN74CBT16233

16-B

IT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

logic diagram (positive logic)

YL T T e i 2 o8
T B %_‘ T 9B
I ’—J—L | | ’—J_L I
I T | 55 152 I T | 41 052
o | o |
. ! - ! « 3 ! - ! .
. | I « ° | I .
I E— L I E— L
[ ] [ ]
45 e B 1o 31 e B ~1 25
8A { 8B1 16A { 16B1
I I | I
I L e ! 12 I L e ! 26
t 882 t 1682
| L] I LI
| Lo | | Lo |
I E— L I E— L
30 29

27 28
TESTA 4¢>—4D7 TEST2 —4»—4D7

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - o oo v -05Vto7V
Input voltage range, Vi (see Note 1) . ... ... -0.5VtoVgc +0.5V
Continuous channel current . . ... ... 128 mA
Input clamp current, K (V1< 0) .o -50 mA
Package thermal impedance, 6 p (see Note 2): DGGpackage .............................. 81°C/W

DGVopackage .........ccoiiiiiiiiiiiin.. 86°C/W

DLpackage ... 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 475 525 Vv
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =475V, I|=-18 mA -1.2 \
| Vece =0, V=525V 10 HA
Ve =5.25Y, V| =5.25V or GND +1 HA
Icc Vcc=5.25V, lo=0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, One input at 3.4V, Other inputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 4.5 pF
Cio(OFF) Vo=3Vor0 4 pF
I =64 mA 5
ronS Ve =475V Vi=0 I} =30 mA 5 Q
Vi=24V, I} =15 mA 7 12

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (I':T,%'ﬁ) ( ou;gun MIN  MAX | UNIT
todl AorB BorA 025| ns
tod SEL A 16 53| ns
ten TEST or SEL B 13 52| ns
tdis TEST or SEL B 1 53] ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS010H — MAY 1995 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

60 TEST S1
From Output pen tpd Open
Und:r Te:(t) i GND tpLZItpzL 7V
L=>0p tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 1.5V 15V Stat7Vv
\ oV (see Note B)
| \
tPLH —ﬂ—ﬂ —— tPHL
\ ‘ Output
———VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTR16233 is a 16-bit 1-of-2 FET
multiplexer/demultiplexer used in applications in
which two separate data paths must be
multiplexed onto, or demultiplexed from, a single
path. This device can be used for memory
interleaving, where two different banks of memory
need to be addressed simultaneously. The device
can be used as two 8-bit to 16-bit multiplexers or
as one 16-bit to 32-bit multiplexer.

Two select (SEL1 and SEL2) inputs control the
data flow. When the TEST inputs are asserted, the
A port is connected to both the B1 and the B2
ports. SEL1, SEL2, and the TEST inputs can be
driven with a 5-V CMOS, a 5-V TTL, or a
low-voltage TTL driver.

The SN74CBTR16233 is specified by design not
to have through current when switching
directions.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the
need for external terminating resistors.

The SN74CBTR16233 is characterized for
operation from 0°C to 70°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)
INPUTS
FUNCTION

SEL TEST

L L A=B1

H L A=B2

X H A=B1and A=B2

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
1A[] 1 U56]181
2B1[]2 55[] 1B2
2B2[]3 54[] 2A
3A[4 53[] 3B1
4B1[]5 52[] 3B2
4B2[]e 51[]4A
5A[]7 50[] 5B1
6B1[]s 49[] 5B2
6B2[]9 48[] 6A
7AQ10 47|l 7B1
8B1[J11  4s[]7B2
8B2[l12  45[18A
GND[]13  44[]GND
Veell1a 43flVec
9A[l15  42[]9B1
10B1[J16  41[]9B2
10B2[J17  4o[]10A
1A[l18s  39[] 11B1
12B1[J19 38| 11B2
12B2[J20  37[]12A
13A021  36[]13B1
14B1[J22  35[]13B2
14B2[|23  34[]14A
15A[J24  33[] 15B1
16B1[J25  32[]15B2
16B2[J26  31[]16A
TEST1[]27  30|] SEL1
TEST2[]28 29[| SEL2

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTR16233

16-B

IT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

YL T T e i 2 o8
T B %_‘ T 9B
I ’—J—L | | ’—J_L I
I T | 55 152 I T | 41 052
o | o |
. ! - ! « 3 ! - ! .
. | I « ° | I .
I E— L I E— L
[ ] [ ]
45 e B 1o 31 e B ~1 25
8A { 8B1 16A { 16B1
I I | I
I L e ! 12 I L e ! 26
t 882 t 1682
| L] I LI
| Lo | | Lo |
I E— L I E— L
30 29
SEL1 40—OD; SEL2 40—OD;

27 28
TEST1 4¢>:D7 TEST2 4¢>:D7

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - o oo v -05Vto7V
Input voltage range, Vi (see Note 1) . ... ... -0.5VtoVgc +0.5V
Continuous channel current . . ... ... 128 mA
Input clamp current, K (V1< 0) .o -50 mA
Package thermal impedance, 6 p (see Note 2): DGGpackage .............................. 81°C/W

DGVopackage .........ccoiiiiiiiiiiiin.. 86°C/W

DLpackage ... 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 475 525 Vv
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature 0 70 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR16233

16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =475V, I|=-18 mA -1.2 \
| Vece =0, V=525V 10 HA
Ve =5.25Y, V| =5.25V or GND +1 HA
Icc Vcc=5.25V, lo=0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, One input at 3.4V, Other inputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
I =64 mA
ronS Ve =475V Vi=0 I} =30 mA Q
Vi=24V, I} =15 mA

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (IFhﬁfl’J'ﬁ) (ouigun MIN  MAX| UNIT
todl AorB BorA ns
tod SEL A ns
ten TEST or SEL B ns
tdis TEST or SEL B ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR16233
16-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS075A — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

oV TEST S1
O Open
o ono
o1 =50 oF tpLZ/tpzZL v
L=°0p tpHZ/tPZH Open
(see Note A) I 500 Q
L L L Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 1.5V 15V Stat7Vv
\ oV (see Note B)
| \
tPLH —f¢——»! —— tpHL
\ ‘ Output
———VoH Waveform 2
Output 1.5V 1.5V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms

‘9 TeEXAS
INSTRUMENTS

4-54 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

215



SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

Standard '16244-Type Pinout

5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages, and Ceramic
Flat (WD) Package

description

The 'CBT16244 devices provide 16 bits of
high-speed TTL-compatible bus switching in a
standard 16244 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

These devices are organized as four 4-bit
low-impedance switches with separate
output-enable (OE) inputs. When OE is low, the
switch is on and data can flow from port A to port
B, or vice versa. When OE is high, the switch is
open and a high-impedance state exists between
the two ports.

The SN54CBT16244 is characterized for
operation over the full military temperature range
of —55°C to 125°C. The SN74CBT16244 is
characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit bus switch)

INPUT OUTPUTS
OE A, B
L A port = B port
H 4

SN54CBT16244 ... WD PACKAGE
SN74CBT16244 ... DGG, DGV, OR DL PACKAGE

(TOP VIEW)
10E [ 1 Y 48] 20E
1B1[] 2 47{] 1A1
182[] 3 46[] 1A2
GND[] 4 45[] GND
183[] 5 44[] 1A3
1B4[| 6 43[] 1a4
VCC[ 7 42 :I VCC
2B1[] 8 41] 2A1
2B2[] 9 0[] 2A2
oNDll10  39[l ecND
2B3[] 11 38[] 2a3
B4l 12 37[] 284
3B1[J13  36[] 3A1
3B2[] 14  35[] 3A2
GND[l 15 34[] GND
3B3[] 16  33[] 3A3
3B4[] 17 32[] 304
VCC[ 18 31 :I VCC
4B1[]19  30[ 4A1
4220  29[] 4A2
eND[l21 28]l oND
4B3[]22  27]] 4A3
4Ball23  26[l4n4
40E[l24  25[] 30E

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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On products compliant to MIL-PRF-38535, all parameters are tested
unless otherwise noted. On all other products, production
processing does not necessarily include testing of all parameters.
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SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

logic diagram (positive logic)

1A1 a7 2 1B1 2A1 “ 8 2B1
[ ] [ ] [ ] [ ]
[ ] _ [ ] [ ] — [ ]
° 43 e ©® ® 37 12 °
1A4 1B4 2A4 2B4
1 — o4 i

10E 20E

36 13 30 19

3A1 3B1 4A1 4B1
[ ] [ ] [ ) [ ]
[ j— [} [ ) J— [ ]
® 32 17 ° ® 2 23 °
3A4 3B4 4A4 4B4

n
i
i

___ 25
30E

Pin numbers shown are for the DGG, DGV, and DL packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« o v vttt -05Vto7V
Input voltage range, Vi (see Note 1) .. ... i -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, [k (Vo <0) ..o -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ................................ 89°C/W

DGVpackage ..........cooiiiiiiiiiinin.. 93°C/W

DLpackage .........ccoiiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tgtg ... ..o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

SN54CBT16244 | SN74CBT16244 UNIT
MIN MAX MIN MAX
Vce Supply voltage 4 55 4 5.5 \%
VIH High-level control input voltage 2 2 \%
ViL Low-level control input voltage 0.8 0.8 \Y
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

4-56
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SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

SN54CBT16244 SN74CBT16244
PARAMETER TEST CONDITIONS N TvPT wAax | WINPT WAX UNIT
ViK Veg =45V, I =-18 mA -1.2 -12] v
| Vce =0 V=55V 10 10 A
! Vcc=55V V| =5.5V or GND +1 +1 "
Vcc =55V, lo=0,
lcc V| = Vo or GND 3.2 31 wA
Control |Vcc =55V, One inputat 3.4V,
alcct inputs | Other inputs at Vo or GND 25 25 mA
Ci control {3y oro 25 25 pF
inputs
Cio(OFF) Vo=3Voro, OE =Vcc 45 45 pF
Vcc =4V, V=24V, II=15mA 20 20
I| =64 mA 5 10 5
fon$ Vi=0 Q
Vcc =45V I|=30mA 5 10 5
V=24V, I|=15mA 8 14 8 12

T All typical values are at Vo = 5V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

SN54CBT16244 SN74CBT16244
PARAMETER (::NR;’%“"Ir) (ouTTgUT) Vec=4V vg%.; f/v Vec=4V V(}_r%.; 3v UNIT
MIN MAX| MIN MAX| MIN MAX|[ MIN MAX
tod AorB BorA 0.8* 0.35 025| ns
ten OE AorB 10.3 192 5.5 1 51| ns
tdis OE AorB 97 182 5.2 1 54] ns

* On products compliant to MIL-PRF-38535, this parameter is not production tested.

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

ﬁ‘ TEXAS
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SN54CBT16244, SN74CBT16244
16-BIT FET BUS SWITCHES

SCDS031G — MAY 1996 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CpL =50 pF tpHZ/tPZH Open
(see Note A) 500 Q
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 15V S1at7V
| ov (see Note B)
\
tpLH ——» le——tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

® Standard ’16244-Type Pinout DGG, DGV, OR DL PACKAGE
® 25-Q Switch Connection Between Two (TOP VIEW)
Ports ] 10E [] 1 U4s:|2ﬁ
® TTL-Compatible Input Levels 1810 2 47[] 1A1
® Package Options Include Plastic Thin 1820 3 46[] 1A2
Shrink Small-Outline (DGG), Thin Very GND [| 4 451 GND
Small-Outline (DGV), and 300-mil Shrink 1B3[]5 44]] 1A3
Small-Outline (DL) Packages 1B4[] 6 43[] 174
L Vee 7 42l Voo
description 281[] 8 41[] 2A1
The SN74CBTR16244 provides 16 bits of 282[o 4ol 2a2
high-speed TTL-compatible bus switching in a GND [] 10 39[l GND
standard 16244 device pinout. The low on-state 283[] 11 38[l2A3
resistance of the switch allows connections to be 284[] 12 s7fload
made with minimal propagation delay. 381013 36]] 3A1
. . L 3B2[]14  35[]3A2
The device is organized as four 4-bit low-impedance oND[] 15 34[] GND
switches with separate output-enable (OE) inputs. 33| 16 33[] 3A3
When OE is low, the switch is on and data can flow
. — 3B4]17  32[] 3A4
from port A to port B, or vice versa. When OE is Vcc[ 18 31] Vee
high, the switch is open and a high-impedance 4810 19 30[] 4A1
state exists between the two ports. 42 20 20[] 42
The device has equivalent 25-Q series resistors to GND [] 21 28]] GND
reduce signal-reflection noise. This eliminates the 4B3[] 22 271 4A3
need for external terminating resistors. 4B4fl23  26[] 4n4
The SN74CBTR16244 is characterized for 40E[| 24 25[1 30E

operation from —40°C to 85°C.

FUNCTION TABLE
(each 4-bit bus switch)
INPUT OUTPUTS

OE A, B
L A port = B port
H 4

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

logic diagram (positive logic)

1A1 a7 2 1B1 2A1 “ 8 2B1
[ ] [ ] [ ] [ ]
[ ] _ [ ] [ ] _ [ ]
° 43 e ©® ® 37 12 °
1A4 1B4 2A4 2B4
1 — o4 i

10E 20E

36 13 30 19

3A1 3B1 4A1 4B1
[ ] [ ] [ ) [ ]
[ j— [} [ ) J— [ ]
® 32 17 ° ® 2 23 °
3A4 3B4 4A4 4B4

n

10
soe 2 >0 et >oe )

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... o i -05Vto7V
Continuous channel CUITENt . ... . 128 mA
Input clamp current, IIK (VI/o < 0) o oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGGpackage .......................cooo... 89°C/W

DGVpackage ..........oooiiiiiiiiiiiin.. 93°C/W

DLpackage .........ccoiiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tgtg ... ..o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 55 \Y
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
| Vee =0 V=55V 10 WA
Vce =55V V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, One input at 3.4 V, Other inputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vcc pF
I =64 mA
V=0
ronS Vee =45V I =30 mA Q
Vi=24V, I} =15 mA

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (mfl’]'ﬁ) (ou;gun MIN  MAX| UNIT
todl AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
INSTRUMENTS
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PRODUCT PREVIEW

SN74CBTR16244
16-BIT FET BUS SWITCH

SCDS076 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CpL =50 pF tpHZ/tPZH Open
(see Note A) 500 Q
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 15V S1at7V
| ov (see Note B)
\
tpLH ——» le——tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 — JULY 1998

Standard '16245-Type Pinout
5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages

description

The SN74CBT16245 provides 16 bits of
high-speed TTL-compatible bus switching in a
standard 16245 device pinout. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as two 8-bit low-impedance
switches with separate output-enable (OE) inputs.
When OE is low, the switch is on and data can flow
from port A to port B, or vice versa. When OE is
high, the switch is open and a high-impedance
state exists between the two ports.

The SN74CBT16245 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)

Nc ] 1 < 48]l 10E
1B1[] 2 a7[] 1a1
1B2[] 3 46]] 1A2
GND[] 4 45]] GND
1B83[] 5 44]] 1A3
1B4[] 6 43]] 174
VCC[ 7 42]VCC
185[] 8 41]] 1A5
1B6[] 9 40l 1n6

oNDll 10 39[lenD
17011 38[]1A7
1Bell12  37[]11A8
281013 36[] 2A1
oB2[]14  35[] 2A2
oNDll 15 34[lenD
oB3[]16  33[] 2A3
oB4all17  32[] 2n4
Vecll 18 31 vee
285019 30[] 2a5
2B6[]20 29[l 2A6
oNDl21 28]l enD
B7[22  27[] 227
oBs[]23  26[] 2A8
Nclj2s  25[] 20E

NC - No internal connection

PRODUCT PREVIEW information concerns products in the formative or N

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. TEXAS
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PRODUCT PREVIEW

SN74CBT16245

16-B

IT FET BUS SWITCH

SCDS070 — JULY 1998

logic diagram (positive logic)

i 2 B
[ ] [ ]

[ ] _ [ ]
® 37 12 °
1A8 1B8

48 L1
10E
36 13

2A1 2B1

[ ] [ ]

[ ] p— [

® 2 23 ®
2A8 2B8

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... o i -05Vto7V
Continuous channel CUITENt . ... . 128 mA
Input clamp current, IIK (VI/o < 0) o oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGGpackage .......................cooo... 89°C/W

DGVpackage ..........oooiiiiiiiiiiiin.. 93°C/W

DLpackage .........ccoiiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tgtg ... ..o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 4 55 \Y
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 — JULY 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
| Vece =0, V=55V 10 WA
Ve =55V, V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, One input at 3.4 V, Other inputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vcc pF
Vecc =4V, V=24V, I|=15mA
I =64 mA
ronS Vi=0 Q
Vcc =45V I =30 mA
V=24V, I|=15mA

1 All typical values are at Vo = 5V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)
Vecec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT
MIN MAX| MIN MAX

togll AorB BorA ns

ten OE AorB ns

tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBT16245
16-BIT FET BUS SWITCH

SCDS070 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CpL =50 pF tpHZ/tPZH Open
(see Note A) 500 Q
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 15V S1at7V
| ov (see Note B)
\
tpLH ——» le——tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 — JULY 1998

® Standard 16245-Type Pinout

® 25-Q Switch Connection Between Two
Ports

® TTL-Compatible Input Levels

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and Shrink
Small-Outline (DL) Packages

description

The SN74CBTR16245 provides 16 bits of
high-speed TTL-compatible bus switching in a
standard ’16245 device pinout. The low on-state
resistance of the switch allows connections to be

made with minimal propagation delay.

The device is organized as two 8-bit low-impedance
switches with separate output-enable (OE) inputs.
When OE is low, the switch is on and data can flow
from port A to port B, or vice versa. When OE is
high, the switch is open and a high-impedance

state exists between the two ports.

The device has equivalent 25-Q series resistors to
reduce signal-reflection noise. This eliminates the

need for external terminating resistors.

The SN74CBTR16245 is characterized for

operation from —40°C to 85°C.

FUNCTION TABLE
(each 8-bit bus switch)

OE

INPUT

FUNCTION

L
H

A port = B port
Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
Nc 1 < 48]l 10E
1B81[]2 a7[] 1A1
182[] 3 46]] 1A2

GND[]4 45]] GND
1B3[]5 44]] 1A3
184[] 6 43]] 174
VCC[ 7 42 :I Vee
1B85[]8 41[1 1a5
1B6[]9 0[] 1a6

oND[l10  39[l oD
187011 38[11A7
1Bsll12  37[] 1a8

1013 36[] 2A1
B2[14  35[] 2A2

oND[15  34[lenD

B3[16  33[]2A3
w417 32[]2n4
vecll1e 31Pvee
285019  30[] 2a5
2B6[]20 29[l 2n6

oND[l21  28[1enD

8722  27[] 227
oBs[]23  26[] 2A8
NC[]2a  25]] 20E

NC - No internal connection

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTR16245

16-B

IT FET BUS SWITCH

SCDS077 — JULY 1998

logic diagram (positive logic)

i 2 B
[ ] [ ]

[ ] _ [ ]
® 37 12 °
1A8 1B8

48 L1
10E
36 13

2A1 2B1

[ ] [ ]

[ ] p— [

® 2 23 ®
2A8 2B8

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... o i -05Vto7V
Continuous channel CUITENt . ... . 128 mA
Input clamp current, IIK (VI/o < 0) o oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGGpackage .......................cooo... 89°C/W

DGVpackage ..........oooiiiiiiiiiiiin.. 93°C/W

DLpackage .........ccoiiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tgtg ... ..o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 45 55 \Y
VIH High-level control input voltage 2 \%
VL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

4-68

‘9 TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

229



SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 — JULY 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
| Vee =0 V=55V 10 WA
Vce =55V V| =5.5V or GND +1
Icc Vcc =55V, lo=0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, One input at 3.4 V, Other inputs at Vg or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vcc pF
I =64 mA
V=0
ronS Vee =45V I =30 mA Q
Vi=24V, I} =15 mA

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (mfl’]'ﬁ) (ou;gun MIN  MAX| UNIT
todl AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

230

4-69

PRODUCT PREVIEW



PRODUCT PREVIEW

SN74CBTR16245
16-BIT FET BUS SWITCH

SCDS077 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CpL =50 pF tpHZ/tPZH Open
(see Note A) 500 Q
— — — Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 15V S1at7V
| ov (see Note B)
\
tpLH ——» le——tpHL
\ \ Output
\ ——— VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

® 4-O Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Control Input Levels (TOP VIEW)
® Make-Before-Break Feature s+ Y 56 [] NC
® |nternal 500-Q2 Pulldown Resistors to 1A (2 55[INC
Ground nclls  s4fl1B1
® Latch-Up Performance Exceeds 250 mA Per NI 53[]1B2
JESD 17 nclls  s2[12B1
® Package Options Include Plastic Thin 3alle 511282
Shrink Small-Outline (DGG), Thin Very Nc (7 501 381
Small-Outline (DGV), and 300-mil Shrink GND [fe 49 [IGND
Small-Outline (DL) Packages aal]o 48 1382
ncl1o  a7[laB1
description sall11 a6fl4B2
ncl12  45[lsB1
The SN74CBT 16292 is a 12-bit 1-0f-2 high-speed eall1s  44[lsB2
TTL-compatible FET multiplexer/ demultiplexer. Ncll14  43[leB1
The low on-state resistance of the switch allows 7all1s 42[leB2
connections to be made with minimal propagation Nc [ 16 41[17B1
delay. Vec 17 40[l7B2
When the select (S) input is low, port A is 8al]1s 39 |1 8B1
connected to port B1and RN is connected to port GND[J19  3s[lGND
B2. When S is high, port A is connected to port B2 Ne [ 20 37 [l 8B2
and RjyT is connected to port B1. 9A[]21  36[]9B1
The SN74CBT16292 is characterized for NCQ22  35floB2
operation from —40°C to 85°C 10A[f2s 3411081
' NCc[l24  33[]10B2
1All2s 3211181
Nc[j26  31[l11B2
12al]27  30[]12B1
NC[]2s  29[]12B2

NC — No internal connection

FUNCTION TABLE
INF;UT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 FeeT T T T a 54
1A%—0—4‘_L o | 1B1
I
| N I
| RINT |
|| L !
| T |
° | T |
: | = LL RINT |
I o | I
I ! >3 1B2
N |
| 11 |
I 1" I [ ]
I A A J o
[ ]
27 P 1 30
12A } *—} 12B1
| 1L |
I ‘J I
| RINT |
I | L |
I |
I I
I % J—L RINT I
I o | I
I ! » 12B2
*—
| 1L |
I 1" I
I A A J

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v v v -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, |k (V] < 0) oo o -50 mA
Package thermal impedance, 0 (see Note 2): DGG package ............ccoiiiinniiiiian. 81°C/W

DGVpackage ...........cooiiiiiiiiii. 86°C/W

DLpackage .........ccoiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg . ... ...oo i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT16292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vec =45V, I|=-18 mA -12| v
I Ve =55V, V| =V or GND +5 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Algct Controlinput | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vo or GND 25 mA
Ci Controlinput  |V;=3Vor0 pF
Cio Vce =0, Vo=3Vor0 pF
¥$§;L\1/2:/!C=4V Vi=24V, | =15 mA 10 20
rond vi=0 I} = 64 mA Q
Voo =45V I| =30 mA 7
Vi=24V, I|=15mA 15

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vcec =5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT
MIN MAX| MIN MAX
togll AorB BorA 0.5 025| ns
ten S AorB 6.8 1 6 ns
tdis S AorB 7 1 6.3 ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vecec =5V
Vcc =4V
PARAMETER DESCRIPTION ce 0.5V UNIT
MIN  MAX MIN  MAX
tmbb# Make-before-break time 0 2 0 2 ns
# The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
3 1,
EXAS
INSTRUMENTS
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SN74CBT16292

12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS053B — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
O Open
From Output P
Under Test GND
Cp =50 pF
(see Note A) I 500 2
- - - Output
LOAD CIRCUIT Control
Output
****** 3V Waveform 1
Input 15V 15V S1at7Vv
| oV (see Note B)
| \
tPLH —¢—»! [—»— tpHL
\ \ Output
\ ——— VOH Waveform 2
Output 15V 15V $1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when connected to the internal 500-Q
pulldown resistor. Waveform 2 is for an output with internal conditions such that the output is high except when connected to the

internal 500-Q pulldown resistor.

o

tr<2.5ns,t<2.5ns.

®mmo

TEST s1
tpd Open

tpzLItpLZ v
tpZH/tPHZ Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

All pulse inputs and DC inputs are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,

The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs. Z = RINT = 500 Q
tpzL and tpzH are the same as tgp. Z = RNT = 500 Q
tpLH and tpH|_ are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

® TTL-Compatible Control Input Levels DGG, DGV, OR DL PACKAGE
® Isolation Under Power-Off Conditions (TOP VIEW)
® Make-Before-Break Feature sl U 56 [INC
® |Internal 500-Q Pulldown Resistors to NIE 55 [INC
Ground NCc[ls  s4[]1B1
® A-Port Inputs/Outputs Have Equivalent 2A[]4 53 [11B2
25-Q Series Resistors, So No External Nc (s 52 [] 2B1
Resistors Are Required 3A[]s 51 ] 2B2
® Latch-Up Performance Exceeds 250 mA Per Nc []7 50 [] 3B1
JESD 17 GND []8 49 I GND
® Package Options Include Plastic Thin 4AE o 48 %382
Shrink Small-Outline (DGG), Thin Very NC 410 47 4B1
Small-Outline (DGV), and 300-mil Shrink saln  4sl4B2
Small-Outline (DL) Packages NCf12 s |lsB
eall1s  44[l5B2
description NC[14 43 [l6B1
7al]1s 42[leB2
The SN74CBT162292 is a 12-bit 1-of-2 Ncll16 411781
high-speed TTL-compatible FET multiplexer/ VCC[ 17 40 [] 7B2
demultiplexer. The low on-state resistance of the 8All1s  39[sB1
switch allows connections to be made with GND [ 19 38 []GND
minimal propagation delay. NC [ 20 37 [18B2
When the select (S) input is low, port A is oA [] 21 36 [ 9B1
connected to portB1 and R\ is connected to port Nc[]22  35[l9B2
B2. When S is high, port A is connected to port B2 10A[]23 34 [110B1
and RyNT is connected to port B1. NC 24  33[l10B2
. . : 1All2s 3211181
Thg A-portmputs/outputs include equivalent 25-Q ne [ 26 31 [] 1182
series resistors to reduce overshoot and 12a [ 27 30 [] 1281
undershoot. NC[l2s  29[]12B2
The SN74CBT162292 is characterized for
operation from —40°C to 85°C. NC — No internal connection

FUNCTION TABLE

INZUT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 T T T T T T T T T 54
1A—44444{44r44444444] . : 1B1
| |
I RINT I
| £ | 1L |
| I |

L :
. i
° | = RINT |
I o | I
I | s 1B2
i
| 1L |
I 1‘. I °
S e 4 °
[ ]
12A 27 i-—_—_ —————————— .— -i 30 1231
| |
[ o« T I
I RINT I
| | £ | LL |
| —1 |
| T |
I = 11 RINT |
I [ S |
I | 2 12B2
i
| - |
I 1" I
b | __ a

%
%

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - o v vt it -05Vto7V
Input voltage range, Vi (see Note 1) .. ... o -05Vto7V
Continuous channel CUITENt . ... e 128 mA
Input clamp current, |k (V] < 0) o oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGGpackage ................................ 81°C/W

DGVpackage ...........coiiiiiiiii. 86°C/W

DLpackage .........ccoiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg ... .ooe i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vcc =45V, I|=-18 mA -1.2 \
I Vec =55V, V|=Vcg or GND +5 HA
loff Vce =0, ViorVo=0to7V 10 A
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Algct | Controlinput [ Ve =5.5V, Oneinputat 3.4V, Other inputs at Vg or GND 25 mA
Cj Controlinput | V|=3Vor0 3.5 pF
Cio Vee =0, Vo=3Vor0 pF
\T/\%;;t‘\l/&uv Vi=24V, I| = 15 mA 38 55

rond Vi=0 I| =45 mA 39 63 Q
Vcc =45V I =30 mA 37 55
V=24V, Il =15mA 37 55

1T All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF,
(unless otherwise noted) (see Figure 1)

Veec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT
MIN MAX| MIN MAX
tod AorB BorA 1.9 185 ns
ten S AorB 1 10.7 1 9.5 ns
tdis S AorB 1 10.9 1 9.7 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics over recommended operating free-air temperature range, C|_ = 50 pF,
(unless otherwise noted) (see Figure 1)

Vecc =5V
Vcc =4V
PARAMETER DESCRIPTION cc 05V UNIT
MIN  MAX MIN MAX
tmbb? Make-before-break time 0 2 0 2 ns
#The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
3 1,
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SN74CBT162292
12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS052C — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output O Open tpd Open
Under Test GND tpzL/tpLZ v
CL=50pF tpZH/tPHZ Open
(see Note A) I 500 Q
Output
LOAD CIRCUIT Control
Output
****** 3V Waveform 1
Input 15V 1.5V S1at7V
\ ov (see Note B)
\ \
tpLH —1¢—» K—% tPHL
\

——— VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)

Output

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when connected to the internal 500-Q
pulldown resistor. Waveform 2 is for an output with internal conditions such that the output is high except when connected to the
internal 500-Q pulldown resistor.

C. All pulse inputs and DC inputs are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q,
tr<2.5ns,t<2.5ns.

D. The outputs are measured one at a time with one transition per measurement.

E. tpLz and tpHz are the same as tgjs. Z = RINT = 500 Q.

F. tpzL and tpzH are the same as tgn. Z = RINT = 500 Q.

G. tpLH and tpHL are the same as tpg.

Figure 1. Load Circuit and Voltage Waveforms
3 15
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SN74CBT16390
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)

® ESD Protection Exceeds 2000 V Per A1[]1 Y s6[] 181
MIL-STD-883, Method 3015; Exceeds 200 V 281[]2 55[] 182
Using Machine Model (C = 200 pF, R = 0) 282[]3 s4[] A2

® Latch-Up Performance Exceeds 250 mA Per A3[]4 53] 1B3
JESD 17 2B3[]5 52[] 1B4

® Package Options Include Plastic Thin 2B4[]6 51[] A4
Shrink Small-Outline (DGG), Thin Very A5[]7 50[] 1B5
Small-Outline (DGV), and 300-mil Shrink 2B5[]s 49[]1B6
Small-Outline (DL) Packages 2B6[]9 48] A6
o A7[J10  47[J1B7

description 2B7[]11  46[]1B8

2B8[]12  45[]A8
GND[]13  44[]GND
Vccl: 14 43:|VCC
A9f]1s  42[11B9
2B9[]16  41[]1B10
2B10[J17  40[]A10
A1[]1s  39[]1B11
2B11[J19  38[]1B12
2B12[J20  37[]A12

The SN74CBT16390 is a 16-bit to 32-bit switch
used in applications in which two separate data
paths must be multiplexed onto, or demultiplexed
from, a single path. This device can be used for
memory interleaving, in which two different banks
of memory must be addressed simultaneously.
This also can be used to connect orisolate the PCI
bus to one or two slots simultaneously.

Two output enables (OE1 and OE2) control the A13[]21 36[] 1B13
data flow. When OE1 is low, A port is connected 2B13[] 22 35[] 1B14
to 1B port. When OE2 is low, A port is connected 2B14[]23 4[] A14

to 2B port. When both OE1 and OE2 are low, the A15[] 24 33[] 1B15
A port is connected to both 1B and 2B ports. The 2815[] 25 32[]1B16

_(I:_c%rltrol inpuﬁf/f:r?rrlt;e_driven with a 5-V CMOS, 5-V 2816 [] 26 s1[]A16
, Oran river. NC[: 27 30 ]ﬁ

The SN74CBT16390 is characterized for NC[]28 29[] OE2
operation from —40°C to 85°C.

NC — No internal connection

FUNCTION TABLE
INPUTS
FUNCTION
OE1 OE2

L L A=1Band A=2B
L H A=1B

H L A=2B

H H Isolation

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments
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SN74CBT16390

16-B

IT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

1 56
A1 4¢1 1B1
° 2
2B1
. 1 [ .
I .
31 32
A16 441 1B16
T e 26
2B16
1 [
t"
30
OE1 >O

29
OE2

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v vt -05Vto7V
Input voltage range, Vi (see Note 1) ... ... —-05VtoVgc+05V
Continuous channel CUrrent . . ... ... 128 mA
Input clamp current, [k (V] < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DGG package .............ccoiiiiiiiia... 81°C/W

DGVpackage ..........ooiiiiiiiiiiiin.. 86°C/W

DLpackage .........ccoiiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg . ......oo i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

4-80

‘9 TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

241



SN74CBT16390

16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
Vee =0, V=55V 10
I HA
Ve =55V, V| =5.5V or GND +1
Icc Vce =55V, lp =0, V| =V or GND 3 HA
Alcci Control inputs Vcc =55V, One inputat 3.4V, Other input at Vg or GND 2.5 mA
Cj Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Vor0 55 pF
I =64 mA
V=0
ronS Vcc =45V I} =30 mA Q
V=24V, l|=15mA 7 12

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between A and B terminals at the indicated current through the switch. On-state resistance is determined by the
lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

PARAMETER (I':T,%'ﬁ) (ouTrgUT) MIN  MAX | UNIT
todl AorB BorA 025| ns
ten OE AorB 13 59| ns
tdis OE AorB 1 5.3 ns

T The propagation delay is based on the RC time constant of the typical on-state resistance of the switch and a load capacitance of 50 pF, when
driven by an ideal voltage source (zero output impedance).
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SN74CBT16390
16-BIT TO 32-BIT FET MULTIPLEXER/DEMULTIPLEXER BUS SWITCH

SCDS035C — OCTOBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST $1
O Open tpd Open
 Oner Toat GND tpL2ftpzL v
nderfes tPHZ/tPZH Open
CL =50 pF
(see Note A) I 5000
Output 3V
= = = Control
LOAD CIRCUIT (low-level
enabling)
| ——m——t ov
tpzL | € \
| | trLz—¥ e

Output ‘

****** 3V Waveform 1 |
Input 1.5V 1.5V Stat7V
\ oV (see Note B)

\ \
tpLH —f¢—» le—»—tpHL
\ \ Output
\ ———VoH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpHL are the same as tpq.

®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

® 5-Q Switch Connection Between Two Ports

DGG OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)
® Pac_kage Options !nclude Plastic Thi_n NI E U 48]] Vee
Shrink Small-Outline (DGG) and Shrink ==
Small-Outline (DL) Packages 1A10] 2 47fl 10
9 1a2l]3 46 181
description 1A3[f 4 4s]] 182
1a4l5  44fl1B3
The SN74CBT16861 provides 20 bits of 1A5[] 6 43]] 1B4
high-speed TTL-compatible bus switching. The 1a6[]7  42[] 1B5
low on-state resistance of the switch allows 1Aa71[] 8 41[] 1B6
connections to be made with minimal propagation 1A8(] 9 40l 187
delay. 1A9[l 10 39[] 1B8
The device is organized as one dual 10-bit switch 1a10[f 11 s8f] 189
with separate output-enable (OE) input. When OE GND[f 12 s7fl1B10
is low, the switch is on and port A is connected to NC [ 12 36l Vee
port B. When OE is high, the switch is open, and 2a1[) 14 35[] 20E
a high-impedance state exists between the two 2a2[] 15 34[] 281
ports. 2A3[] 16 33[]2B2
2a4[]17  32[] 2B3
The SN74CBT16861 is characterized for 25018 31[] 2B4
operation from —40°C to 85°C. 2a6[]19 30l 2B5
2a7[20 29[l 2B6
2agl]21 28[l 287
2n9[l22  27[] 2Bs
2a10[]23  26[] 2B9
GND[|24  25[] 2B10

NC — No internal connection

FUNCTION TABLE
(each 10-bit bus switch)
INPUT

OF FUNCTION

L A port = B port

H Disconnect

PRODUCT PREVIEW information concerns products in the formative or N

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. TEXAS
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PRODUCT PREVIEW

SN74CBT16861

20-B

IT FET BUS SWITCH

SCDS068 — JULY 1998

logic diagram (positive logic)

2 46

1B1

37

1l
L
1A10 1T 1B10

14 34

2B1

23 25

1l
L
2A10 1T 2810

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo oo v -05Vto7V
Input voltage range, V| (see Note 1) ... ... -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, kK (Vo < 0) ..o -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package .....................cooeaa.... 89°C/W

DLpackage .........ccoiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
\ele} Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

electrical characteristics over

otherwise noted)

recommended operating free-air temperature range (unless

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
ViK Vecc =45V, I|=-18 mA -1.2 \
| Vece =0 V=55V 10 WA
Vcc =55V V| =5.5Vor GND +1
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce pF
}I'/slg:a_tf/(\;/’c=4v V|=24V, I = 15mA
ronS vi=0 I =64 mA Q
Vcc =45V I =30 mA
Vi=24V, I} =15mA

T All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.

 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)
Vecec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT
MIN MAX| MIN MAX

tpdﬂ AorB BorA ns

ten OE AorB ns

tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBT16861
20-BIT FET BUS SWITCH

SCDS068 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
Open TEST S1
O
From Output tpd Open
Under Test GND tpLZ/tpzL v
t] It Open
CL =50 pF 5000 PHZ/'PZH p
(see Note A)
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3v Waveform 1
Input 15V 15V S1at7Vv
\ ov (see Note B)
\ \
— e —

tPLH ‘ | tPHL Output
| ——— VoH Waveform 2
Output 1.5V 15V $1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as ten.
tpLH and tpy_ are the same as tpq.

®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

® 25-Q Switch Connection Between Two DGG OR DL PACKAGE
Ports (TOP VIEW)
® TTL-Compatible Input Levels
P i P . . NC [: 1 Y 48 :I Vce
® Package Options Include Plastic Thin a1 2 47[] 10E
Shrink Small-Outline (DGG) and Shrink
Small-Outline (DL) Packages A2l 4ol 181
9 1a34  4s[l1B2
description 1a4ll5  44[l1B3
1A5[] 6 43]] 1B4
The SN74CBTR16861 provides 20 bits of 1A6[] 7 42[] 1B5
high-speed TTL-compatible bus switching. The 1A7(] 8 41]] 1B6
low on-state resistance of the switch allows 1A8[] 9 0[] 187
connections to be made with minimal propagation 1A9 ] 10 39[] 1B8
delay. 1a10[f 11 38[] 1B9

enoll 12 37[]1B10
nell 13 36flvee
oA1[] 14 35[] 20E
2A2[1 15 34[] 2B1

The device is organized as one dual 10-bit switch
with separate output-enable (OE) input. When OE
is low, the switch is on and port A is connected to
port B. When OE is high, the switch is open, and

a high-impedance state exists between the two 2a3l] 16 33[] 282
ports. onall 17 32l 23

; - , . 2a5[] 18 31[] 2B4
The dewpe has equl\{alent _25-(2 sgrleg rg5|stors to 2a6 [] 19 30[] 285
reduce S|gnal-reflect|or_1 noise. Th.IS eliminates the 2a7 [ 20 29[ 286
need for external terminating resistors. o8 [] 21 28] 287
The SN74CBTR16861 is characterized for 2A9[] 22 27| 2B8
operation from —40°C to 85°C. 2A10[1 23 26[] 2B9

GND[|24  25[] 2B10

NC — No internal connection

FUNCTION TABLE
(each 10-bit bus switch)
INPUT

OE FUNCTION

L A port = B port

H Disconnect

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTR16861

20-B

IT FET BUS SWITCH

SCDS078 — JULY 1998

logic diagram (positive logic)

2 46

1B1

37

1l
L
1A10 1T 1B10

14 34

2B1

23 25

1l
L
2A10 1T 2810

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo oo v -05Vto7V
Input voltage range, V| (see Note 1) ... ... -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, kK (Vo < 0) ..o -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package .....................cooeaa.... 89°C/W

DLpackage .........ccoiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
\ele} Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
Vece =0, V=55V 10
I HA
Ve =55V, V| =5.5V or GND +1
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce pF
I =64 mA
V=0
ronS Vee =45V I =30 mA Q
Vi=24V, I} =15 mA

T All typical values are at Ve =5V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (mfl’]'ﬁ) (ou;gun MIN  MAX| UNIT
todl AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTR16861
20-BIT FET BUS SWITCH

SCDS078 — JULY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
Open TEST S1
O
From Output tpd Open
Under Test GND tpLZ/tpzL v
t] It Open
CL =50 pF 5000 PHZ/'PZH p
(see Note A)
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3v Waveform 1
Input 15V 15V S1at7Vv
\ ov (see Note B)
\ \
— e —

tPLH ‘ | tPHL Output
| ——— VoH Waveform 2
Output 1.5V 15V $1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as ten.
tpLH and tpy_ are the same as tpq.

®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebus™

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV Widebus™

Application Reports

Mechanical Data
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SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS030F — JANUARY 1996 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Designed to Be Used in Level-Shifting
Applications

® Package Options Include Plastic
Small-Outline (D) and Thin Shrink
Small-Outline (PW) Packages

description

D OR PW PACKAGE
(TOP VIEW)

U

1@[1
1A (]2
1B |3
GND [[ 4

] Ve
] 20E
28
1 2A

g o N

The SN74CBTD3306 features two independent line switches. Each switch is disabled when the associated
output-enable (OE) input is high. A diode to V¢ is integrated on the chip to allow for level shifting between 5-V

inputs and 3.3-V outputs.

The SN74CBTD3306 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)
INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

1B

2B

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments

o
standard warranty. Production processing does not necessarily include l
testing of all parameters. EXAS

INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

254

Copyright © 1998, Texas Instruments Incorporated

5-3



SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS030F — JANUARY 1996 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo oo oo -05Vto7V
Input voltage range, Vi (see NOte 1) .. ... o i -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, Ik (Vo < 0) ..o -50 mA
Package thermal impedance, 6 (see Note 2): Dpackage ................. ... ... 197°C/W

PWpackage ............ ... il 243°C/W
Storage temperature range, Tgtg . ... ..o —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vece Supply voltage 4.5 55 \
VIH High-level control input voltage 2 \%
VIL Low-level control input voltage 0.8 Vv
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vecc =45V, I =-18 mA -1.2 \%
VOH See Figure 2
Iy Vee =55V, V| =5.5V or GND #1| uA
Icc Vcec =55V, lo=0, V| =Vcc or GND 1.5 mA
Alcc§ Control inputs | Vcc=5.5V, One inputat 3.4V, Other inputs at Vg or GND 25 mA
o] Control inputs | V=3V or0 3 pF
Cio(OFF) Vo=3Vor0, OE = V¢c 2 oF
I| =64 mA 5
V) =0
ronT Ve =45V I =30 mA 5 Q
V| =24V, I|=15mA 35 50

¥ All typical values are at Vo =5 V, Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

‘9 TeEXAS
INSTRUMENTS

5-4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

255



SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS030F — JANUARY 1996 — REVISED MAY 1998

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature range, C|_ = 50 pF (unless otherwise noted) (see Figure 1)

FROM TO
PARAMETER (INPUT) (OUTPUT) MIN  MAX | UNIT
togt AorB BorA 025 ns
ten OE AorB 2.1 5.4 ns
tdis OE AorB 1 47| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
TEST s1
From Output O Open tpd Open
Under Test GND tpLzZItpzZL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) I 500 Q
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at7V : VoL +03V
\ ov (see Note B) VoL
\ \
tpLH —¢——» —»— tpHL
‘ | Output
——— VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpHL and tp H are the same as tpq.

@mmo O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD3306
DUAL FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS030F — JANUARY 1996 — REVISED MAY 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH

OUTPUT VOLTAGE HIGH

vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta =85°C Tp =25°C
3.75 100 A 3.75
. 35 ,/ 6mA - _ 35 100 uA
, / 12 mA ,
£ 325 L // SaA £ 305 o SmA
=) m 5 2 m
:é;) 3 /’//'/ :;) 3 ///// 24 mA |
© ©
E 2.75 ///// § 2.75 //%
s L7 s BT =
O 225 © 7
12 I 225
5 5
> 2 > 2
1.75 1.75
1.5 1.5
45 475 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage — V Vcc - Supply Voltage - V
OUTPUT VOLTAGE HIGH
Vs
SUPPLY VOLTAGE
4
Ta=0°C
3.75
3.5
> 100 pA
I
5 325 ,/ 6mA —|
S 12 mA
T /
5 2 /// /// 24 mA
= 275 ——
> / .~
3 25 —~ //
S 2.25 %
| . =~
s [
> 2
1.75
1.5
45 4.75 5 5.25 55 5.75
Vcc - Supply Voltage -V
Figure 2. Vo Values
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SN74CBTS3306
DUAL FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS029E — JANUARY 1996 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports
TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (D) and Thin Shrink
Small-Outline (PW) Packages

description

D OR PW PACKAGE
(TOP VIEW)

)

]V@
] 20E
] 2B
] 2A

10E [}
1A ]
1B []
GND ]

A ON -
a o N

The SN74CBTS3306 features independent line switches with Schottky diodes on the 1/Os to clamp undershoot.
Each switch is disabled when the associated output-enable (OE) input is high.

The SN74CBTS3306 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)
INPUT
OE FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

PRODUCTION DATA information is current as of publication date.

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN74CBTS3306
DUAL FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS029E — JANUARY 1996 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 p (see Note 2): Dpackage ..................... .t 197°C/W

PWpackage ......... ... ... i, 243°C/W
Storage temperature range, Tgtg . ....oov i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
A or B inputs -0.7
ViK - Vcc =45V, I|=-18 mA \
Control inputs -1.2
i Vecc =55V, V| =GND -1
| uHA
IIH Vcc =55V, V=55V 50
Icc Vecec =55V, lop=0, V) =Vgc or GND 3 uA
Alcc8 Controlinputs | Vcc =5.5V, Oneinputat3.4V, Otherinputs at Voc or GND 2.5 mA
Cj Control inputs |V|=3Vor0 5 pF
Cio(OFF) Vo=3Voro0, OE =Vcc 6 pF
Vcc =4V, _ _
TYP atVog =4 V V=24V, =15 mA 14 20
ronl vi=0 I} =64 mA 5 71 o
Vcc =45V 1| =30 mA
V=24V, I|=15mA 10 15

F All typical values are at Ve =5V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B pin at the indicated current through the switch. On-state resistance is determined by the lower
of the voltages of the two (A or B) pins.

‘9 TeEXAS
INSTRUMENTS
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SN74CBTS3306
DUAL FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS029E — JANUARY 1996 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF

(unless otherwise noted) (see Figure 1)

Vec=5V
PARAMETER (::N'T,%“."r) (OU-'II-'(;UT) Vec =4V §%-5 v UNIT
MIN MAX| MIN MAX
tod T AorB BorA 0.35 025| ns
ten OE AorB 5.6 1.8 5 ns
tdis OE AorB 4.6 1 4.3 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V TEST $1
t Open

O Open pd L

From Output P tpLz/tpzL 7V
Under Test tpHZ/tPZH Open

CL =50 pF

(see Note A) 500 Q

TGND

LOAD CIRCUIT

Input 1.5V

ov

|
tPLH H H—b‘F tPHL

| ~— Vo
Output 15V 1.5V
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

Output
Control
(low-level
enabling)

Output
Waveform 1
St1at7Vv
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpHL and tp H are the same as tpq.

@mmD O

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports SN54CBTD3384 . .. JT OR W PACKAGE
® TTL-Compatible Input Levels SN74CBTD3384 . . . DB, DBQ, DGV, DW, OR PW PACKAGE
(TOP VIEW)
® Designed to Be Used in Level-Shifting o U
Applications 10E [] 1 24l Vee
® Package Options Include Plastic 181 (]2 23] 2B5
Small-Outline (DW), Shrink Small-Outline 1A1lfs  22[1 225
(DB, DBQ), Thin Very Small-Outline (DGV), 1a2fl4  21[12a4
and Thin Shrink Small-Outline (PW) 1B2[]5  20f]2B4
Packages, Ceramic Flat (W) Package, 183 (|6 19]] 283
Ceramic DIPs (JT), and Ceramic Chip 1A3[]7  18[] 2A3
Carriers (FK) 1A4 (] 8 17[] 2A2
1B4[]o 16[] 2B2
description 1B5[]10  15[] 2B1
1A5 [] 11 14]] 2A1
The 'CBTD3384 devices provide ten bits of GND [] 12 13[] 20E

high-speed TTL-compatible bus switching. The
low on-state resistance of the switches allows

connections to be made without adding SN54CBTD3384 . .. FK PACKAGE

propagation delay. A diode to V¢ isintegrated on (TOP VIEW)

the die to allow for level shifting between 5-V <5l6 S, og %

inputs and 3.3-V outputs. y, ;;;ui::

These devices are organized as two 5-bit 1A2 [ 54 321 2821 2625[: 2A4
switches with separate output-enable (OE) 1B2[]6 24 [] 2B4
inputs. When OE is low, the switch is on and portA 1B3[]7 23[] 2B3
is connected to port B. When OE is high, the nc[le 2[Nc
switch is open and a high-impedance state exists 13009 21 243
between the two ports. 1a4 [] 10 20 [] 2A2
The SN54CBTD3384 is characterized for 184 [] 11 19[] 282
operation over the full military temperature range j2 1314 1516 17 18

from -55°C to 125°C. The SN74CBTD3384 is LWVAOW S <
characterized for operation from —40°C to 85°C. @32 % zQ 38

NC — No internal connection

FUNCTION TABLE
(each 5-bit bus switch)
INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5
L L 1A1-1A5  2A1-2A5
L H 1A1-1A5 z
H L z 2A1-2A5
H H z z

PRODUCTION DATA information is current as of publication date. o Copyright © 1998, Texas Instruments Incorporated
Products conform to specifications per the terms of Texas Instruments l On products compliant to MIL-PRF-38535, all parameters are tested
standard warranty. Production processing does not necessarily include I EXAS unless otherwise noted. On all other products, production

testing of all parameters. processing does not necessarily include testing of all parameters.
INSTRUMENTS
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

logic diagram (positive logic)

1A1 3 2 1B1
o 1[ o
[ ) -1 [ )
®* 1 10 ©
1A5 1T 1B5
1

10E —Do—»J

15

2A1 2B1
[ ] [ ]
[ ] ] [ ]
° 22 23 ©
2A5 2B5

1r
20E LDO—<J

Pin numbers shown are for the DB, DBQ, DGV, DW, JT, PW, and W packages.

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, Ik (V)0 < 0)

Package thermal impedance, 6 p (see Note 2): DB package

Storage temperature range, Tstg ..

DBQ package
DGV package
DW package
PW package

-05Vto7V
-05Vto7V
128 mA
-50 mA
104°C/W
113°C/W
139°C/W
81°C/W
120°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

SN54CBTD3384 | SN74CBTD3384 UNIT
MIN MAX MIN MAX
Vce Supply voltage 4.5 5.5 4.5 55 \%
VIH High-level control input voltage 2 2 \
ViL Low-level control input voltage 0.8 0.8 \
TA Operating free-air temperature -55 125 -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
3 1,
EXAS
INSTRUMENTS
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

SN54CBTD3384 SN74CBTD3384
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX| MIN TYPt MAX
ViK Vec =45V, Ij=-18mA -1.2 -12] v
VOH See Figure 2
I Vec=55V, V|=55VorGND +1 +1 HA
Icc Vcec =55V, lp=0, V| =Vcg or GND 1.5 1.5 mA
. Vcc =5.5V,Oneinputat3.4V,
Alcct | Control inputs Other inputs at VGG or GND 25 25| mA
G Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Vor0, OE=Vge 35 35 pF
I} = 64 mA

V=0
fonS Vcc =45V I} =30 mA Q

V=24V, Il =15mA 35 35 50

1 Typical values are at Vo = 5 V, Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended ranges of supply voltage and operating free-air
temperature range, C|_ = 50 pF (unless otherwise noted) (see Figure 1)

FROM TO SN54CBTD3384 | SN74CBTD3384
PARAMETER UNIT
(INPUT) (OUTPUT) MIN  MAX MIN  MAX
todl AorB BorA 0.25 025] ns
ten OE AorB 2.2 9.7 2.3 7] ns
tdis OE AorB 15 8.6 1.7 53| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

263



SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES
WITH LEVEL SHIFTING

SCDS025K — MAY 1995 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST S1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL 7V
CL =50 pF tPHZ/tPZH Open
(see Note A) 5000
Output 3V
= = = Control
(low-level ‘
LOAD CIRCUIT enabling) | N/ ov
\ \
thzL— [ b ‘W tpLz
Output || \
****** 3V Waveform 1 \ | 35v
Input 1.5V 1.5V Stat7v NSV Ly +oav
\ ov (see Note B) } | ———— VoL
\ \ \
—>—tpLH H—b‘F tPHL tPZH M ‘% > 4= tPHZ
| Output
———VoH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN54CBTD3384, SN74CBTD3384
10-BIT FET BUS SWITCHES

WITH LEVEL SHIFTING
SCDS025K — MAY 1995 — REVISED NOVEMBER 1998
TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta =85°C Ta =25°C
3.75 / 100 1A 3.75
35 — 6mA —| 3.5 100 A
> >
12 mA
£ 325 '/ // 24 mA 5 325 ~12m
2 m =2 : m
5 /’/4,/ R ///// 24mA |
© ©
§ 2.75 ///// § 275 //,/
3 25 ,/ 2 s /A/
8 - / 8 // /
1 - I .
g g 2.25 /
> 2 > 2
1.75 1.75
1.5 1.5
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage - V Vcc - Supply Voltage - V

OUTPUT VOLTAGE HIGH

Vs
SUPPLY VOLTAGE
4
Ta=0°C
3.75
3.5
> 100 uA
1
g 325 ,/ 6mA —
= 12 mA
o m
£ 275 / /,/
> / .~
3 25 ~ //
8 2.25 %
1 L9 [
N
> 2
1.75
1.5
4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V
Figure 2. Vo Values
3 1,
EXAS
INSTRUMENTS
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SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

® Functionally Equivalent to QS3384 and
QS3L384

® 5-Q Switch Connection Between Two Ports

TTL-Compatible Input Levels

® Package Options Include Plastic
Small-Outline (DW), Shrink Small-Outline
(DB, DBQ), Thin Very Small-Outline (DGV),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTS3384 provides ten bits of
high-speed TTL-compatible bus switching with
Schottky diodes on the 1/0s to clamp undershoot.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

DB, DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
1@[ 1 o 24 :I VCC
1B1[] 2 23]] 2B5
1A1[] 3 22[] 2A5
1A2 ] 4 21]] 2A4
1B2[] 5 20[] 2B4
1B3[] 6 19[] 2B3
1A3 (] 7 18[] 2A3
1A4[] 8 17[] 2A2
1B4[] 9 16[] 2B2
1B5[ 10 15[] 2B1
A5 11 14]] 2A1
GND[] 12 131 20E

The device is organized as two 5-bit bus switches with separate output-enable (OE) inputs. When OE is low,
the switch is on and port A is connected to port B. When OE is high, the switch is open and a high-impedance

state exists between the two ports.

The SN74CBTS3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS

INPUTS/OUTPUTS

10E

1B1-1B5 2B1-2B5

20E
L
H
L
H

L
L
H
H

1A1-1A5  2A1-2A5
1A1-1A5 z
4 2A1-2A5
4 z

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters. % TEXAS
INSTRUMENTS
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SN74CBTS3384
10-BIT FET BUS SWITCH

WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

logic diagram (positive logic)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, V¢
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, Ik (V)0 < 0)

Package thermal impedance, 6 p (see Note 2): DB package

Storage temperature range, Tstg

DBQ package
DGV package
DW package
PW package

-05Vto7V
-03Vto7V
128 mA
-50 mA
104°C/W
113°C/W
139°C/W
81°C/W
120°C/W

—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

MIN MAX | UNIT
Vce Supply voltage 4 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

267



SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -0.6 \
| L Ve =55V, V) =GND -1 WA
IIH Vce =55V, V=55V 150
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce 6.5 pF
}I'/slg:a:tf/(\;/’c=4v Vi=24V, I| =15 mA 14 20
rond Vi=0 I =64 mA Q
Vcc =45V I =30 mA 5 7
Vi=24V, I} =15mA 10 15

T All typical values are at Ve =5V (unless otherwise noted), Tp = 25°C.
 This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vegc=5V
PARAMETER (IFNR;,%“."D (OUTI'?’UT) Vee=4V 91%5 v UNIT
MIN MAX| MIN MAX
togll AorB BorA 0.35 025| ns
ten OE AorB 6.2 1.9 5.7 ns
tdis OE AorB 5.5 2.1 52| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTS3384
10-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS024G — MAY 1995 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V
From Output O Open
Under Test GND
Cp =50 pF
(see Note A) 5000
LOAD CIRCUIT
ffffff 3V
Input 1.5V 1.5V
| } ov
tPLH H H—D‘L tPHL
| ——— Vo
Output 15V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpy_ are the same as tpq.

®mmoO o

Output
Control
(low-level
enabling)

Output
Waveform 1
St1at7Vv
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST S1

tod Open
tpLz/tpzL v

tPHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBQ, DGV, DW, OR PW PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Designed to Be Used in Level-Shifting NC 1 o 241 Ve
Applications A[l2  23[]CE
® Package Options Include Plastic A2[] 3 22[] B1
Small-Outline (DW), Shrink Small-Outline A3[] 4 211 B2
(DBQ), Thin Very Small-Outline (DGV), and A4fl s 201 B3
Thin Shrink Small-Outline (PW) Packages A5[] 6 19 ] B4
A6[l7  18]lB5
description A7ll s 171 B6
The SN74CBTD3861 provides ten bits of Ao 1s]lB7
) . o A9[l10 15[ B8
high-speed TTL-compatible bus switching. The at0l] 11 1411 B9
low on-state resistance of the switch allows onol 12 13fl B10
connections to be made with minimal propagation

delay. A diode to V¢ is integrated on the die to
allow for level shifting between 5-V inputs and
3.3-V outputs.

NC — No internal connection

The device is organized as one 10-bit switch with a single output-enable (OE) input. When OE is low, the switch
is on and port A is connected to port B. When OE is high, the switch is open, and a high-impedance state exists
between the two ports.
The SN74CBTD3861 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 22
A1 B1
[ ] J_L [ ]
[ ] [ ]
* 1 13 °
A10 1T B10
L'
___ 23
OE
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PRODUCT PREVIEW

SN74CBTD3861

10-B

IT FET BUS SWITCH

WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DBQ package .................. ... ... ... .... 113°C/W
DGVpackage ...........ccciiiiiiiiiiiin.. 139°C/W
DWpackage .........ccooiiiiiiiiiinnn.. 81°C/W
PWpackage ............ ... il 120°C/W
Storage temperature range, Tgtg . ......ooii —65°C to 150°C

1T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \%
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I|=-18 mA -1.2 \
VOH See Figure 2
Iy Vee =55V, V| =5.5V or GND #1| upA
Icc Vcec =55V, lo=0, V| =Vcc or GND 3 uA
Alcc§ Control inputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Voc or GND 25 mA
Cj Control inputs |V} =3V or0 pF
Cio(OFF) Vo=3Voro, OE =Vce oF
I| =64 mA
V=0
ronT Ve =45V I|=30mA Q
V=24V, I|=15mA
¥ Al typical values are at Vog =5V, Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lowest voltage of the two (A or B) terminals.
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SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figure 1)

PARAMETER (|':‘IRPcl)Jn'I|I') (OU:'CF)’UT) MIN  MAX | UNIT
tog AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
o TEST S1
o Open
From Output tpd Open
Under Test GND tpLZ/tPpZL 7V
t It Open
CL =50 pF 500 Q PHZ/tPZH P
(see Note A)
- — L Output 3V
- - - Control
LOAD CIRCUIT (low-level
enabling) ) S A —— oV
tpzL —» |4 \
| |tz e
Output || \ ‘
****** 3V Waveform 1 \ 3.5V
Input 1.5V 1.5V S1at7Vv \ VoL +0.3V
\ ov (see Note B) \ ———— VoL
| ! \ tPHz D |4
tpLH —¢——»! le—»— tpHL tpzH 4 \
\ \ Output \ ———_ Vou
_— Waveform 2
\ VoH St a0 VoH-0.3V
Output 1.5V 1.5V at Open :
VoL (see Note B) oV
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmoD o

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTD3861
10-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS084A — JULY 1998 — REVISED OCTOBER 1998

TYPICAL CHARACTERISTICS

OUTPUT VOLTAGE HIGH

OUTPUT VOLTAGE HIGH

vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta =85°C Ta=25°C
3.75 / 100 A 3.75
S 35 - 6mA — > 35 100 A
| / 12mA |
6 mA
5 325 - // — 5 325 // 6 mA_
E 3 /’//,/ E 3 //// 24 mA
© ]
S 275 // /// S . // 7/
2 25 ,/ g s //
s [ — 5 =1
1 225 ! 2.25
5 5
> 2 > 2
1.75 1.75
1.5 15
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 55 5.75
Vcc - Supply Voltage — V Vcc - Supply Voltage - V
OUTPUT VOLTAGE HIGH
Vs
SUPPLY VOLTAGE
4
TA=0°C
3.75
3.5
> 100 pA
I / K
5 325 s 6mA —|
T 12 mA
i 3 // // S
=] m
1]
3 275 / /,/
> / =
2 25 ///
S
I 2.25 71
b o
(]
> 2
1.75
1.5
4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V
Figure 2. Vo Values
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
° Desig_;ne(_i to Be Used in Level-Shifting NC [ 41 Y 48[] 10E
Applications 1A1 ] 2 47[] 20E
® Package Options Include Plastic 300-mil 1A2 |3 46]] 1B1
Shrink Small-Outline (DL), Thin Shrink 1A3 [] 4 45[] 1B2
Small-Outline (DGG), and Thin Very 1A4 [15 44[] 1B3
Small-Outline (DGV) Packages 1A5 []6 43[] 1B4
L 1A6 [| 7 42[] 1B5
description GND [l s 41[] GND
The SN74CBTD16210 provides 20 bits of 1a7lo  aofl 1B6
high-speed TTL-compatible bus switching. The 1A8 10 3ol 187
low on-state resistance of the switch allows 1rell11 ssfl 1B8
connections to be made with minimal propagation 1at0 12 s7fl1B9
delay. A diode to V¢ is integrated in the circuit to 2a1ll1s 36l 1810
allow for level shifting between 5-V inputs and 2A2 [] 14 35[] 2B1
3.3-V outputs. Vec 15 34fl 282
The device is organized as a dual 10-bit bus 243 [f 16 3ofl 289
S L onp 17 32l GND
switch with separate output-enable (OE) inputs. It ona 18 31[] 284
can be used as two 10-bit bus switches or as one a5 [ 19 30] 285
20-bit bus switch. When OE is low, the associated 0 20 201
10-bit bus switch is on and A port is connected to 276 I 1 2B6
B port. When OE is high, the switch is open, and 2A7 Y21 281 287
a high-impedance state exists between the ports. 2A8 )22 27[] 288
onoll2s 26[] 289
The SN74CBTD16210 is characterized for 2a10 [ 24 25]] 2810

operation from —40°C to 85°C.

NC — No internal connection

FUNCTION TABLE
(each 10-bit bus switch)
INPUT
OE FUNCTION
L A port = B port
H z

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN74CBTD16210

20-B

IT FET BUS SWITCH

WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

A1 2 46
1B1
[ ] [ ]
[ ] . [}
® 12 36 ©
1A10 1B10
48
10E
13 35
2A1 2B1
[ ] [ ]
[} . — [ ]
® 24 25 ©

2A10 2B10
1L

47
20E fD

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v v v -05Vto7V
Input voltage range, Vi (see NOte 1) ... ... i -05Vto7V
Continuous channel CUITENt . ... ... e 128 mA
Input clamp current, |k (V] < 0) oo o -50 mA
Package thermal impedance, 0 (see Note 2): DGG package .............c.ccoviiiiiiiiiian. 89°C/W

DGVopackage ..........coiiiiiiiiiiinn.. 93°C/W

DLpackage .........ccciiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 4.5 5.5 \Y
VIH High-level control input voltage 2 \%
ViL Low-level control input voltage 0.8 \Y
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MmAX| uNIT
ViK Vecc =45V, I|=-18 mA -1.2 \
VOH See Figure 2
| Ve =0V, V=55V 10 WA
Vecc =55V, V| =5.5Vor GND +1
Icc Vcec=5.5Y, lo=0, V| =V or GND 1.5 mA
Algct Controlinputs | Vcc=5.5V, One input at 3.4V, Other inputs at Vo or GND 25 mA
Cj Control inputs | V=3V or0 4.5 pF
Cio(OFF) Vo=3Vor0, OE =V¢cc 55 pF
I =64 mA 5
V=0
r0n§ Vcc =45V I =30 mA 5 7 Q
V=24V, I|=15mA 35 50

T All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (;l':,%MT) (OU-'I;'CI;UT) MIN MAX | UNIT
todl AorB BorA 025| ns
ten OE AorB 1.5 98| ns
tdis OE AorB 15 89| ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

From Output
Under Test
CL =50 pF

(see Note A)

Input

\ |
tPLH H H—P‘L tPHL

\ ——— VOH Waveform 2
Output 15V 15V S1 at Open
VoL (see Note B)

PARAMETER MEASUREMENT INFORMATION

o7V

TEST S1
O Open tpd Open
GND tpLZ/tpzL Vv
tpHZ/tPZH Open
500 Q
— — — Output
) ) ) Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
1.5V 15V S1at7Vv
| ov (see Note B)

Output

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tp|zand tpyz are the same as tgjs.
F. tpzL and tpzH are the same as tep.
G. tpLH and tpH|_ are the same as tpg.
Figure 1. Load Circuit and Voltage Waveforms
%3 1,
EXAS
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SN74CBTD16210
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS049C — MARCH 1998 — REVISED MAY 1998

Von— Output Voltage High — V

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
A\ vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
TA = 85°C -100 pA T = 25°C
3.75 / 6 mA | 3.75 ~100 A
/ ~12mA /
3.5 /, // o4 mA | S 35 /, _:szmAA,
-12m
3.25 A A/ _‘I: 3.25 A A—24mA,
(=]
2.75 // g 2.75 / 7//
25 3 25 ,/
5 /
225 O 225
5
2 > 2
1.75 1.75
15 15
45 4.75 5 5.25 5.5 5.75 45 4.75 5 5.25 55 5.75

Vcc - Supply Voltage — V

Von- Output Voltage High - V

3.75

3.5

3.25

275

25

2.25

2

1.75

1.5

OUTPUT VOLTAGE HIGH
vs
SUPPLY VOLTAGE

TA=0°C

—100 pA

-6 mA —
-12 mA
—24 mA

WA

//
,A
/

,/
=
L=

Vcc - Supply Voltage - V

4.5 4.75 5 5.25 5.5 5.75

Vcc - Supply Voltage -V

Figure 2. Vo Values
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Desig_;ne(_i to Be Used in Level-Shifting NIk ) s6[] 10E
Applications 1a1[] 2 55[] 20E
® Package Options Include Plastic 300-mil 18213 54][] 1B1
Shrink Small-Outline (DL), Thin Shrink 1A3[]4 53[] 1B2
Small-Outline (DGG), and Thin Very 1A4[]5 s52[] 183
Small-Outline (DGV) Packages 1A5 6 51[] 184
e 1A6 [ 7 50[] 1B5
description GND []s 49[]1GND
The SN74CBTD16211 provides 24 bits of 1A70o 48[l 1B6
high-speed TTL-compatible bus switching. The 1A8[10  47[]1B7
low on-state resistance of the switch allows 1A9fl1  4s[l1B8
connections to be made with minimal propagation 1A10[12  4s[]1B9
delay. A diode to V¢ is integrated in the circuit to 1A11[J13  a4f]1B10
allow for level shifting between 5-V inputs and 1A12[]14  a3[]1B11
3.3-V outputs. 2A1[]1s  42[]1B12

2A2[]16  41[]2B1
Vec[l17 40[12B2
2A3[]18  39[]2B3

GND[|19  38[JGND
2A4[]20  37[]2B4
2A5 [ 21 36[] 2B5
2A6[]22  35[12B6
2A7[|23  34[]2B7
The SN74CBTD16211 is characterized for 2A8 [| 24 33]]2B8
operation from —40°C to 85°C. 2A9[]25  32[]2B9

2A10[26  31[12B10

2A11 27 30[]2B11

2A12[]28  29[]2B12

The device is organized as a dual 12-bit bus
switch with separate output-enable (OE) inputs. It
can be used as two 12-bit bus switches or as one
24-bit bus switch. When OE is low, the associated
12-bit bus switch is on and A port is connected to
B port. When OE is high, the switch is open, and
a high-impedance state exists between the ports.

NC — No internal connection

FUNCTION TABLE
(each 12-bit bus switch)
INPUT
OF FUNCTION
L A port = B port
H Disconnect

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments i
standard warranty. Production processing does not necessarily include
testing of all parameters. EXAS
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SN74CBTD16211

24-B

IT FET BUS SWITCH

WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

2 54
1A1 1B1
[ ] [
° j— °
1A.12 14 42 1;12

56

10E

2A1 I 4 2B1
[ ] [ ]
[ _— [
® 28 29 °

2A12 2B12
L1

55
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - o v vttt e -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel CUITENt . ... . e e 128 mA
Input clamp current, K (V] < 0) oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ............................... 81°C/W

DGVpackage ..........ccoiiiiiiiiiiiiinn... 86°C/W

DLpackage .........c.ccoiiiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg . ... .o.ov i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 45 55 Vv
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

5-32
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
VOH See Figure 2
I Ve =55V, V|=5.5V or GND +1 HA
Icc Vcc =55V, lo=0, V| =Vcc or GND 1.5 mA
AICC¢ Control inputs | Vcc=5.5V, One input at 3.4V, Other inputs at Vg or GND 25 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =V¢ce 55 pF
I| =64 mA
V=0
rond Ve =45V I} =30 mA Q
V=24V, I|=15mA 35 50

1 All typical values are at Vo = 5V, Ta = 25°C.

¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (I':ﬁ,%"."r) (ouﬁun MIN  MAX| UNIT
todl AorB BorA 025| ns
ten OE AorB 1.5 98| ns
tdis OE AorB 1.5 89| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V TEST s1
From Output O Open tpd Open
Under Test GND tpLZ/tPpZL 7V
CL =50 pF tpHZ/tPZH Open
(see Note A) I 500 Q
— — L Output 3V
) ) B Control
LOAD CIRCUIT (low-level
enabling) ) S S — oV
tpzL —» | \
| |
||tz e
Output \ | 35V
****** 3V Waveform 1 ‘ .
Input 15V 15V Stat7Vv 15V
| ov (see Note B)
\ \
tpLH —f¢—» —»— tpHL
| | Output

\ ——— VOH Waveform 2
Output 1.5V 15V S1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD16211
24-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS048C — MARCH 1998 — REVISED MAY 1998

Von— Output Voltage High — V

3.75

3.5

3.25

2,75

2.5

2.25

2

1.75

1.5

OUTPUT VOLTAGE HIGH

SUPPLY VOLTAGE

Vs

TYPICAL CHARACTERISTICS

Ta = 85°C

OUTPUT VOLTAGE HIGH

Vs

SUPPLY VOLTAGE

-100 pA TaA = 25°C

-6 mA —| 3.75
-12mA

A —24mA 1| 3.5
—

-100 uA

-6 mA —

3.25

W\

]
//

VA 2ama ]

]
=

2.75

_—
=
_

2.5

7
=
/

NN

2.25

Vou— Output Voltage High - V

2

1.75

1.5

4.5

4.75

Vcc - Supply Voltage — V

5

on— Output Voltage High -V

5.25

3.75

3.5

3.25
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2.25

2

1.75

1.5

5.5 5.75 4.5 4.75
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Figure 2. Vo Values
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

TTL-Compatible Input and Output Levels

® Package Options Include Plastic 300-mil
Shrink Small-Outline (DL), Thin Shrink
Small-Outline (DGG), and Thin Very
Small-Outline (DGV) Packages

description

The SN74CBTS16211 provides 24 bits of
high-speed TTL-compatible bus switching with
Schottky diodes on the 1/0s to clamp undershoot.
The low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

The device can operate as a dual 12-bit bus switch
or a single 24-bit bus switch. When 10E is low, 1A

is connected to 1B. When 20E is low, 2A is
connected to 2B.
The SN74CBTS16211 is characterized for
operation from —40°C to 85°C.
FUNCTION TABLE
(each 12-bit bus switch)
INPUT
OF FUNCTION
L A port = B port
H Disconnect

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
NC [+ Y 56]] 10E
1A1[]2 55[] 20E
1A2[] 3 54]] 1B1
1A3[] 4 53] 1B2
1A4[]s 52[]11B3
1A5[]e 51]] 1B4
1A6[]7 50[] 1B5

GND[]8 49[] GND
1A7[] 9 48]]11B6
1A8[J10  47[]1B7
1A9[]11  46[]1B8

1A10 12 4s[]1B9
1A11[J13 441 1B10
1A12[J14  a3[]1B11
2A1[15  42[11B12
2A2[]16  41[]2B1

Vec 17 40[]2B2
2A3[]18  39[]2B3

GND[|19  38[JGND
2A4[]20  37[]2B4
2A5 [ 21 36[] 2B5
2A6[]22  35[12B6
2A7[|23  34[]2B7
2A8([|24  33[]2B8
2A9[]25  32[]2B9

2A10[26  31[12B10

2A11[]27r  30[]2B11
2A12[]28  29[]2B12

NC — No internal connection

PRODUCTION DATA information is current as of publication date. N

Products conform to specifications per the terms of Texas Instruments l

standard warranty. Production processing does not necessarily include

testing of all parameters. EXAS
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SN74CBTS16211

24-B

IT FET BUS SWITCH

WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

° = = ®
28 29
2A12 % W 2B12
__ 55 =
20E

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - o v vttt e -05Vto7V
Input voltage range, Vi (see Note 1) .. ... -05Vto7V
Continuous channel CUITENt . ... . e e 128 mA
Input clamp current, K (V] < 0) oo -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ............................... 81°C/W

DGVpackage ..........ccoiiiiiiiiiiiiinn... 86°C/W

DLpackage .........c.ccoiiiiiiiiiiiiin.. 74°C/W
Storage temperature range, Tgtg . ... .o.ov i —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and

funct

ional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. Theinput and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 4 55 Vv
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

5-38
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Ve =45V, I|=-18 mA -1.2 \
| L Vecc =55V, V| =GND -1 WA
IIH Vce =55V, V=55V 150
Icc Vcc =55V, lp =0, V| =Vgc or GND 3 HA
Alcct Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce 5.5 pF
¥$§;f/§c=4v V|=24V, | =15 mA 14 20
ron$ Vi=0 I| =64 mA Q
Vcc=45V I =30 mA
Vi=24V, I} =15 mA 8 12

T All typical values are at Ve =5V (unless otherwise noted), Ta = 25°C.
¥ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vecec =5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) 10. UNIT
MIN MAX| MIN MAX
tod AorB BorA 0.35 025| ns
ten OE AorB 93| 33 86| ns
tdis OE AorB 7.1 2.8 79| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTS16211
24-BIT FET BUS SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS050B — MARCH 1998 — REVISED MAY 1998

PARAMETER MEASUREMENT INFORMATION

o7V

GND
500 Q

LOAD CIRCUIT

From Output
Under Test
CL =50 pF

(see Note A)

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

. Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.

. The outputs are measured one at a time with one transition per measurement.

. tpLz and tpHz are the same as tgjs.
. tpzL and tpzH are the same as tep.
. tpLH and tpHL_ are the same as tpq.

[oBuNulieXe}

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at7Vv
(see Note B)

Output
Waveform 2
S1 at Open
(see Note B)

TEST s1
tpd Open

tpLZ/tpzZL v

tPHZ/tPZH Open

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® TTL-Compatible Input Levels (TOP VIEW)
® Latch-Up Performance Exceeds 250 mA Per so [+ Y 56[] 51
JESD 17 1a102 55]] S2
® ESD Protection Exceeds 2000 V Per 1a203 54[] 1B1
MIL-STD-833, Method 3015; Exceeds 200 V oa1[4 53[] 1B2
Using Machine Model (C = 200 pF, R = 0) oa2 (s 52[] 2B1
® Package Options Include Plastic Thin 3A1[]e 51[] 282
Shrink Small-Outline (DGG), Thin Very 3A2[]7 50{] 3B1
Small-Outline (DGV), and 300-mil Shrink GND([]8 49]] GND
Small-Outline (DL) Packages 4A1 (9 48[l 3B2
an2ll10  47[l4B1
description sa1ll11 4s[laB2
The SN74CBTS16212 provides 24 bits of sa2ll12  as[lsBt
. . o 6A1[]13  44[lsB2
high-speed TTL-compatible bus switching or 6n2 [ 14 43[] 6B1
exchanging with Schottky diodes on the 1/Os to
clamp undershoot. The low on-state resistance of 7A1 015 42[16B2
the switch allows connections to be made with \ZAZE 13 :;%;2;
ini i cc
minimal propagation delay. 8A1[]18 39]] 8B1
The device operates as a 24-bit bus switch or a GND []19 38[lGND
12-bit bus exchanger, which provides data 8A2 [] 20 37| 8B2
exchanging between the four signal ports via the 9A1 [ 21 36[] 9B1
data-select (S0-S2) terminals. oa2[l22  3s[l9m2
The SN74CBTS16212 is characterized for 10A1[j23 3411081
operation from —40°C to 85°C. 10a2[]24  33[]10B2
11a1[02s  32[]11B1
11a2[]26  31[]11B2
1280127 30[]12B1
128228 29[]12B2
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 s1 S0 A1 A2
L L L Z z Disconnect
L L H B1 z A1 port = B1 port
L H L B2 4 A1 port = B2 port
L H H z B1 A2 port = B1 port
H L L z B2 A2 port = B2 port
H L H z z Disconnect
A1 port = B1 port
H H L B B2 A2 Son =B2 zort
A1 port = B2 port
H H H B2 B1 A2 gort =B1 Sort

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include
testing of all parameters.
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

logic diagram (positive logic)

1B1

12A2 28 ® 12B2
3
e ]
o> >0
s> >
2>
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v v oo i -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05Vto7V
Continuous channel Current . ... ... .. 128 mA
Input clamp current, K (V] < 0) oottt -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ............... ... ooi... 81°C/W

DGVpackage .........ccoiiiiiiiiiiiiin, 86°C/W

DLpackage ........c.oiiiiiiiiiiiiinnnn. 74°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPt MAX| UNIT
VIK Ve =45V, I|=-18 mA -1.2 \
| IR Vcec=5.5Y, V) =GND -1 WA
IIH Ve =55V, V=55V 150
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
Alcc§ Controlinputs | Vcc=5.5V, Oneinputat3.4V, Otherinputs at Vcc or GND 25 mA
Cj Control inputs | V=3V or0 25 pF
Cio(OFF) Vo=3Vor0, S0, S1,0r S2=Vcc 10.5 pF
Vcc =4V, V=24V, I|=15mA 20
I| =64 mA 4
ronTl V|=0 o
Vcc=45V I =30 mA
V=24V, I|=15mA 6 12

1 All typical values are at Vo = 5V, Ta = 25°C.
§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN74CBTS16212
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS036B — DECEMBER 1997 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
FROM TO Vcc=4V 105V
PARAMETER (INPUT) (OUTPUT) = Y- UNIT
MIN MAX MIN MAX
todt AorB BorA 0.35 0.25 ns
tod S AorB 10 1.5 9.1 ns
ten S AorB 10.4 1.5 9.7 ns
tdis S AorB 9.2 1.5 8.8 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
TEST S1
O Open
Frameu-trpu: GND tpd Open
nder Tes
1 = 50 oF tpLZ/tpzL TV
L=920p tpHZ/tPZH Open
(see Note A) 500 Q
= = — Output
Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at7Vv
| oV (see Note B)
\
tPLH —ﬂ—ﬂ —— tPHL
‘ | Output
——— VOH Waveform 2
Output 15V 15V S1at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. C includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zo =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmo o

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

® 5-Q Switch Connection Between Two Ports

DGG OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)
® Package Options Include Plastic Thin sol+ Y s56[] s1
Shr!nk SmaII-OutI!ne (DGG) and 300-mil 1a1 02 55[] s2
Shrink Small-Outline (DL) Packages TVIE 54]] 1B1
descrioti 2A1[]4 53[] 1B2
escription on2lls  s2[] 281
The SN74CBTS16213 provides 24 bits of 3A1[]e 51]] 2B2
high-speed TTL-compatible bus switching or an2(]7 s0[] 3B1
exchanging with Schottky diodes on the 1/Os to GND [ 8 49]] GND
clamp undershoot. The low on-state resistance of 4A1[]9 48|l 3B2
the switch allows connections to be made with an2[]10 47[] 4B1
minimal propagation delay. 5A1 [] 11 46]] 4B2
The device operates as a 24-bit bus switch or a 5A2[} 12 45l 581
. . 6A1[13  44[l 5B2
12-bit bus exchanger that provides data 6n2 [ 14 43[] 6B1
exchanging between the four signal ports via the
data-select (S0-S2) terminals. 7A1[1s 42[] 682
7a2[]16  41]] 7B4
The SN74CBTS16213 is characterized for VCC[ 17 40[] 7B2
operation from —40°C to 85°C. 8A1[]18 39(] 8B1
eND ]9 38[l oD
sa2l]20 37| 8B2
oA1[]21  36[] 9B1
oA2[]22  3s5[]9B2
10A1 023 34[] 1081
10A2[J2¢  33[] 10B2
1Aa1ll2s  32[] 1181
11Aa2[026  31[] 11B2
12A1[27  30[] 12B1
128228 29(] 12B2
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 S1 S0 A1 A2
L L L z z Disconnect
L L H B1 port z A1 port = B1 port
L H L B2 port z A1 port = B2 port
L H H 4 B1 port A2 port = B1 port
H L L z B2 port A2 port = B2 port
H L H z z Disconnect
H H L | B1pot B2port 2; EZ: : g; ggg
H H H | B2port  B1port 2; Eg?t : Sf gg’:t

PRODUCT PREVIEW information concerns products in the formative or

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

logic diagram (positive logic)

1B1

1B2

12B1

12A2 % 12B2
I I
1 N\
S0 |~ >O
56 N\
$1 / >O
55 N\
5 L~ >O
+ip
TEXAS
INSTRUMENTS
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SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« v v oo i -05Vto7V
Input voltage range, Vi (see Note 1) ... ... -05Vto7V
Continuous channel Current . ... ... .. 128 mA
Input clamp current, K (V] < 0) oottt -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ..................ooiiiii... 81°C/W

DLpackage .........ccouiiiiiiiiiiinn. 74°C/W
Storage temperature range, Tgtg ... ..o —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 4 55 \%
VIH High-level control input voltage 2 \
VIL Low-level control input voltage 0.8 \
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcc =45V, I} =-18 mA -1.2 \
| I Vce=5.5Y, V) =GND -1 WA
IH Ve =55V, V=55V 50
Icc Vcc =55V, lo=0, V| =Vcc or GND 3 A
AlccS Controlinputs |Vcc =55V, Oneinputat 3.4V, Otherinputs at Voc or GND 25 mA
Cj Controlinputs | V=3V or0 4.5 pF
Cio(OFF) B port Vo=3Vor0, S0, S1,0r S2 =Vcc 8.5 pF
A port 8
}I'/\C(:Igazt‘\tlé;/’c=4v V)=24V, I| =15 mA 14 20
AtoBor I = 64 mA 5
BtoA V=0
Vcc =45V I =30 mA
V=24V, I|=15mA 8 15
fonfl Voo =4V, “
Ve atVC,C=4V V=24V, I|=15mA 22 30
A1to A2 V=0 I| =64 mA 10 14
Voo =45V I| =30 mA 10 14
V=24V, Il =15 mA 16 22

1 All typical values are at Vo = 5 V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

%‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 5-47

294



SN74CBTS16213
24-BIT FET BUS-EXCHANGE SWITCH
WITH SCHOTTKY DIODE CLAMPING

SCDS051A — MARCH 1998 — REVISED MAY 1998

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

Vec=5V
FROM TO Vecc=4V 105V
PARAMETER (INPUT) (OUTPUT) +0. UNIT
MIN MAX MIN MAX
AorB BorA 0.35 0.25
togT ns
P A1 A2 0.5 0.5
ten S AorB 124 3.2 11.1 ns
tdis S AorB 124 23 19| ns
ten SO A2 and B2 11.5 4 10.9 ns
tdis SO0 A2 and B2 12.8 5.7 12 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION

o7V
TEST S1
O Open
Frlc;r:dg:l ?::: GND tpd Open
CL =50 pF tpLZ/tpZL v
L= t It Open
(see Note A) I 500 Q PHZTPZH
L L L Output
N N - Control
LOAD CIRCUIT (low-level
enabling)
Output
ffffff 3V Waveform 1
Input 15V 1.5V Stat7Vv
\ ov (see Note B)
\ \
tPLH 4’4—“ H—PL tPHL
\ \ Output
‘ ——— VOH Waveform 2
Output 15V 1.5V S$1 at Open
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, t, <2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports

DGG OR DL PACKAGE

® TTL-Compatible Input Levels (TOP VIEW)

® Pac_kage Options !nclude Plastic Thi_n NI E U 48]] Vee
Shrink Small-Outline (DGG) and Shrink ==
Small-Outline (DL) Packages 1A10] 2 47fl 10

9 1a2l]3 46 181

description 1A3[f 4 4s]] 182
1a4l5  44fl1B3

The SN74CBTD16861 provides 20 bits of 1A5[] 6 43]] 1B4
high-speed TTL-compatible bus switching. The 1a6[]7  42[] 1B5
low on-state resistance of the switch allows 1Aa71[] 8 41[] 1B6
connections to be made with minimal propagation 1A8(] 9 40l 187
delay. A diode to V¢ is integrated on the die to 1A9[} 10 39[] 1B8
allow for level shifting between 5-V inputs and 1a10[0 11 38[] 1B9
3.3-V outputs. eND[] 12 37[] 1B10
The device is organized as one dual 10-bit switch NC [ 12 36l Vee
with separate output-enable (OE) input. When OE 2a1ll 14 35l] 20E

is low, the switch is on and port A is connected to 2a2(} 15 34l 2B1
port B. When OE is high, the switch is open, and 2a3l 16 s3] 2B2

a high-impedance state exists between the two 2a4[f17  32[l 283
ports. 25018 31[l 2B4
2a6[]19  30[] 2B5

The SN74CBTD16861 is characterized for a7l 20 29[ 286
operation from —40°C to 85°C. oasll21 28]l 2B7
2a9[]22  27[l 2Bs

2a10[]23  26[] 2B9
GND[|24  25[] 2B10

NC — No internal connection

FUNCTION TABLE
(each 10-bit bus switch)

INPUT
OE FUNCTION
L A port = B port
H Disconnect

PRODUCT PREVIEW information concerns products in the formative or N

design phase of development. Characteristic data and other l
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PRODUCT PREVIEW

SN74CBTD16861

20-B

IT FET BUS SWITCH

WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

2 46

1B1

37

1l
L
1A10 1T 1B10

14 34

2B1

23 25

1l
L
2A10 1T 2810

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo oo v -05Vto7V
Input voltage range, V| (see Note 1) ... ... -05Vto7V
Continuous channel CUITENt . ... . e 128 mA
Input clamp current, kK (Vo < 0) ..o -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package .....................cooeaa.... 89°C/W

DLpackage .........ccoiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
\ele} Supply voltage 45 5.5 \%
VIH High-level control input voltage 2 \
ViL Low-level control input voltage 0.8 \
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =45V, I|=-18 mA -1.2 \
VOH See Figure 2
I Ve =55V, V) =5.5V or GND +1 HA
Icc Vcc =55V, lp =0, V| =Vgcc or GND 1.5 A
AICC¢ Control inputs | Vcc=5.5V, Oneinputat 3.4V, Otherinputs at Vo or GND 25 mA
Cj Control inputs | V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =V¢ce pF
I =64 mA
V=0
ronS Veg =45V I =30 mA Q
V=24V, Il =15mA

T All typical values are at Vo =5V, Ta = 25°C.

% This is the increase in supply current for each input that is at the specified TTL voltage level rather than Vo or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lowest voltage of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range, C_ = 50 pF
(unless otherwise noted) (see Figure 1)

PARAMETER (R'Z%MT) (OUTF?’UT) MIN MAX | UNIT
togll AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
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PRODUCT PREVIEW

SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION

o7V
Open TEST S1
O
From Output tpd Open
Under Test GND tpLZ/tpzL v
t] It Open
CL =50 pF 5000 PHZ/'PZH p
(see Note A)
L L L Output
- - - Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3v Waveform 1
Input 15V 15V S1at7Vv
\ ov (see Note B)
\ \
— e —

tPLH ‘ | tPHL Output
| ——— VoH Waveform 2
Output 1.5V 15V $1 at Open
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cy includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR< 10 MHz, Zo =50 Q, t, <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as ten.
tpLH and tpy_ are the same as tpq.

®mmoO O

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTD16861
20-BIT FET BUS SWITCH
WITH LEVEL SHIFTING

SCDS069B — JULY 1998 — REVISED OCTOBER 1998

300

TYPICAL CHARACTERISTICS
OUTPUT VOLTAGE HIGH OUTPUT VOLTAGE HIGH
Vs Vs
SUPPLY VOLTAGE SUPPLY VOLTAGE
4 4
Ta =85°C Ta =25°C
3.75 / 100 LA 3.75
3.5 6mA —| 3.5 100 A
> ~ >
12 mA
-é, 3.25 / // a— -EI,, 3.25 // fzmAA
— —— . m
R ’/// ,/ PR //// 24mA |
] ©
E 2.75 ///é/ § 275 //,/
E 2.5 ,/ E‘ 25 ////
=] = "
T 225 / ? //
. 2.25
5 5
> 2 > 2
1.75 1.75
1.5 1.5
4.5 4.75 5 5.25 5.5 5.75 4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V Vcc - Supply Voltage — V
OUTPUT VOLTAGE HIGH
Vs
SUPPLY VOLTAGE
4
Ta=0°C
3.75
3.5
> 100 uA
| / "
5 325 // 6 mA —
T 12 mA
% 3 / ,/ /// 24 mA
3 275 1
> / L~
.§- 2.5 ~ //
S
1 2.25 |~ ~
s [
> 2
1.75
1.5
4.5 4.75 5 5.25 5.5 5.75
Vcc - Supply Voltage -V
Figure 2. Vo Values
3 1,
EXAS
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SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

® 5-Q Switch Connection Between Two Ports DBV PACKAGE
® |solation Under Power-Off Conditions (TOP VIEW)
® Packaged in Plastic Small-Outline oE [I1 U 5[] Vee
Transistor Package Al
description GND 3 afi 8

The SN74CBTLV1G125 features a single
high-speed line switch. The switch is disabled
when the output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV1G125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT
OF FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 = 4
A SW B
__ 1
OE
simplified schematic, each FET switch
FeT T a
I |
| |
I I
| |
I I
A—I o8B
| I
I I
I — |
I |
I I
| IR ——— [
(OE)
PRODUCT PREVIEW information concerns products in the formative or . Copyright © 1998, Texas Instruments Incorporated
petcabons are design Goct. Tevas Inararents resarves dhe right o U
1cal .
iﬁgzlge or discominue%he%e products without notice. ¢ TEXAS
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PRODUCT PREVIEW

SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -0.5Vtod46V
Input voltage range, Vi (see Note 1) ... ... -0.5Vtod46V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (V)/0 < 0) o oo -50 mA
Package thermal impedance, 6ja (see Note 2) .............. .. ... ... . i 347°C/W
Storage temperature range, Tgtg ... ..o ov i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \
) ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27V1to36V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Vce =3V, I|=-18 mA -1.2 Vv
I Vecc =36V, V| =Vcc or GND +1 uA
loff Vce =0, ViorVpo=0t0 3.6V 10 uHA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 uA
Alcc8 | Controlinputs | Vo =36V, Oneinputat 3V, Other inputs at Vg or GND 300 UA
Cj Controlinputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE=Vce pF

Vi=0 I| =64 mA
Vcc=2.3V,_ | | = 24 mA
TYPatVcc =25V
V=17V, I|=15mA
ronT Q
I| =64 mA
V=0
Vcc =3V =24 mA
V=24V, II=15mA

¥ Al typical values are at Vo = 3.3 V (unless otherwise noted), T = 25°C.

§ This is the increase in supply current for each input that is at the specified voltage level rather than Vcc or GND.

T Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

64
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SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM TO VCJE: 0=22\',5 v VCE 0=33\';3 v
PARAMETER (INPUT) (OUTPUT) -~ Y- = Y- UNIT
MIN MAX| MIN MAX
todt AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and a load capacitance of 50 pF, when
driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vee=25V+02V

o 2xVee TEST s1
O Open tpd Open
From Ou'put GND tpLzZitpzL | 2xVce
S
" :’ e30 ; tPHZ/tPZH GND
L=30p
(see Note A) 500 &
— = = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output |
****** Vce Waveform 1 | ‘
Input Vcel2 Vcc/2 S1at2xVge ‘ VoL +0.15V
\ \ oV (see Note B) | | | ———— VoL
\ \
tPLH —¢—P! H—F‘ tPHL tpzH —f ‘W —» ¢ tpHz
\ Output
——— VoH Waveform 2
Output Vccl/2 Vce/2 S1 at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV1G125
LOW-VOLTAGE SINGLE FET BUS SWITCH

SCDS057B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=33V+03V

02xVge
O Open
GND

From Output
Under Test
Cp =50 pF

(see Note A)

500 Q

LOAD CIRCUIT

Input Vcc/2

\ \ ov

\ \
tpLH —¢——» —>— tpHL

——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpZL 2xVce
tPHZ/tPZH GND
Vcc
Output Veel2 Veel2
Control X cc cc oV
\ \
tpzL J‘ :# »} i tpLz
Output | ‘ vV
Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V
(see Note B) | T T VoL

trzH —» e ¥

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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General Information
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SN74CBTLV3125
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

® Standard '125-Type Pinout D, DGV, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® |solation Under Power-Off Conditions 10E[] 1 o 14[ Ve
® Package Options Include Plastic INIP) 13[] 40E
Small-Outline (D), Thin Very Small-Outline 1B[3 12[] 4A
(DGV), and Thin Shrink Small-Outline (PW) 20E[] 4 11[] 4B
Packages 2A[l s 10[] 30E
_ 2B[]e ol 3A
description GND[]7 s[] 3B

The SN74CBTLV3125 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3125 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)
INPUT
OE FUNCTION
L A port = B port
H Disconnect
logic diagram (positive logic)
2 | | 3
1A SW 1B
1
10E
5 (| 6
2A SW 2B
4
20E
9 || 8
3A SW 3B
__ 10
30E
12 | | 1"
4A sSw 4B
13
40E
PRODUCT PREVIEW information concerns products in the formative or . Copyright © 1998, Texas Instruments Incorporated
Cpeccahons are GeSign Gock.Tovas Insiramentsresenves he right o U
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PRODUCT PREVIEW

SN74CBTLV3125
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo v v -0.5Vtod46V
Input voltage range, Vi (see Note 1) ... ... -05Vtod46V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (V)/0 < 0) . oo -50 mA
Package thermal impedance, 6 a (see Note 2): Dpackage ...................oiiiineaa. .. 127°C/W

DGVpackage ..........couiiiiiiiiinn.. 182°C/W

PWpackage ............ ... i 170°C/W
Storage temperature range, Tgtg . ... ..o —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \
Vcc=27Vto36V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

7-4
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SN74CBTLV3125
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vee =3V, I|=-18 mA -1.2 \
I Vcc =36V, V| =V or GND +5 HA
loff Vce =0, ViorVp=0to4.5V 10 A
Icc Vcc =36V, lp =0, V| =Vgcc or GND 10 A
Alcct | Controlinputs | Ve =3.6V, Oneinputat 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Vor0, OE =V¢ce pF

v 23V Vi=0 I| =64 mA
CC=29YV, = _
TYP atVog =25V I =24 mA
V=17V, I|=15mA
fon$ Q
I} = 64 mA
V=0
Vecc =3V I =24 mA
Vi=24YV, I =15 mA

T All typical values are at Vg = 3.3V (unless otherwise noted), Tp = 25°C.

¥ This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)
Vcc =25V | Vcc=33V
FROM TO +02V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX

togll AorB BorA ns

ten OE AorB ns

tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3125

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o 2xVge
O Open

jGND

From Output
Under Test

CL =30 pF

(see Note A) I

500 Q

LOAD CIRCUIT

Input Vcc/2

\ \ ov

\ \
tpLH —¢——» H—P‘P tPHL
\

——— VoH
Output Vce/2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST s1

tpd Open
tpLZ/tPZL 2xVcc
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at2xVge
(see Note B)

VoL +0.15V
————VoL

F‘*PHZ

\
\
\ \
thzH —B = P
Output |
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3125

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS037C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=3.3V+03V

02xVge
From Output O Open
Under Test GND
C =50 pF
(see Note A) 500 0
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——P M—»\P tPHL
|
——— VOH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVee
tPHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} :F +} ¢ tpLz

Output | ‘ Vv

Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V

(see Note B) | T VoL

thzH —» ¢ P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpq.

@mmD O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3126
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

® Standard '126-Type Pinout D, DGV, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® |solation Under Power-Off Conditions 10E[] 1 o 14l Vee
® Package Options Include Plastic 1A 2 13[] 40E
Small-Outline (D), Thin Very Small-Outline 1B[3 12[] 4A
(DGV), and Thin Shrink Small-Outline (PW) 20E[]4 11[]4B
Packages 2A[l s 10[] 30E
_ 2B[]e 9l 3A
description GND[]7 s|] 3B

The SN74CBTLV3126 quadruple FET bus switch
features independent line switches. Each switch
is disabled when the associated output-enable
(OE) input is low.

To ensure the high-impedance state during power up or power down, OE should be tied to GND through a
pulldown resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3126 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each bus switch)
INPUT
OE FUNCTION
L Disconnect
H A port = B port
logic diagram (positive logic)
2 | | 3
1A SW 1B
1
10E
5 — 6
2A SW 2B
4
20E
9 — 8
3A SW 3B
10
30E
12 - 1"
4A sw 4B
13
40E
PRODUCT PREVIEW information concerns products in the formative or . Copyright © 1998, Texas Instruments Incorporated
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PRODUCT PREVIEW

SN74CBTLV3126
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

simplified schematic, each FET switch

r———-—-" a
| |
B
| |
| |
A : tb—lfl B
| |
| 1L
| |
| |
| I —— —
(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - oo v i -05Vtod46V
Input voltage range, Vi (see Note 1) ... ... -05Vto4.6V
Continuous channel CUITENt . ... ... e 128 mA
Input clamp current, K (Vi/o <O) oo -50 mA
Package thermal impedance, 0 p (see Note 2): Dpackage ............ ..., 127°C/W

DGVpackage ..............iiiiiiiiiii., 182°C/W

PWpackage ............ ... il 170°C/W
Storage temperature range, Tgtg . ... ..o —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \Y
) . Vce=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vec=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTLV3126
LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vee =3V, I|=-18 mA -1.2 \
I Vcc =36V, V| =V or GND +5 HA
loff Vce =0, ViorVp=0to4.5V 10 A
Icc Vcc =36V, lp =0, V| =Vgcc or GND 10 A
Alcct | Controlinputs | Ve =3.6V, Oneinputat 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs | V=3V or0 pF
Cio(OFF) Vo=3Voro, OE=Vce pF

v 23V Vi=0 I| =64 mA
CC=29YV, = _
TYP atVog =25V I =24 mA
V=17V, I|=15mA
fon$ Q
I} = 64 mA
V=0
Vecc =3V I =24 mA
Vi=24V, I|=15mA

T All typical values are at Vg = 3.3V (unless otherwise noted), Tp = 25°C.

¥ This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)
Vecc=25V | Vgc=33V
FROM TO +0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX

togll AorB BorA ns

ten OE AorB ns

tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3126

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

0 2xVce
O Open

GND

From Output
Under Test
Cp=30pF

(see Note A)

500 Q

Input Vce/2
\ \ oV

\ \
tPLH —¢——b) H—P‘P tPHL
\

——— VoH
Output Vcc/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

» >

TEST S1
tpd Open

tpLZ/tpZL 2xVce

tPHZ/tPZH GND

Vcce
Output XICCIZ chclz
Control | | oV
tpzL J‘ ;F »} ‘)F tpLZ
Output | Vv
Waveform 1 ‘ ‘ cc
S1at2xVee | VoL +0.15V
(see Note B) | T VoL
\
tpzH —» e b ¢ tPHZ
Output | ————VOH
Waveform 2 VoH-0.15V

S1 at GND

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3126

LOW-VOLTAGE QUADRUPLE FET BUS SWITCH

SCDS038C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=3.3V+03V

02xVge
From Output O Open
Under Test GND
C =50 pF
(see Note A) 500 0
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——P M—»\P tPHL
|
——— VOH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVee
tPHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} :F +} ¢ tpLz

Output | ‘ Vv

Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V

(see Note B) | T VoL

thzH —» ¢ P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpq.

@mmD O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

® Standard ’245-Type Pinout DBQ, DGV, DW, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
i . iti U

® |solation Under Power-Off Conditions ne [+ 20[] Vee

® ESD Protection Exceeds 2000 V Per a1ll2 19[] OE
MIL-STD-883, Method 3015; Exceeds 200 V a2 [l3 18[] B1
Using Machine Model (C =200 pF, R = 0) A3[la 17[] B2

® Latch-Up Performance Exceeds 250 mA Per A4alls 16[] B3
JESD 17 As[le  15[]B4

® Package Options Include Shrink A6 ll7 14]1 85
Small-Outline (DBQ), Thin Very A7[ls  13[1B6
Small-Outline (DGV), Small-Outline (DW), Agllo  12[lB7
and Thin Shrink Small-Outline (PW) GND[l10  11]IBS8
Packages

NC — No internal connection
description

The SN74CBTLV3245A provides eight bits of high-speed bus switching in a standard ‘245 device pinout. The
low on-state resistance of the switch allows connections to be made with minimal propagation delay.

The device is organized as one 8-bit switch. When output enable (OE) is low, the 8-bit bus switch is on and
port A is connected to port B. When OE is high, the switch is open and a high-impedance state exists between
the two ports.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3245A is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OF FUNCTION
L A port = B port
H Disconnect

logic diagram (positive logic)

19

v
Lol
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo v v -0.5Vtod46V
Input voltage range, Vi (see Note 1) ... ... -05Vtod46V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (V)/0 < 0) . oo -50 mA
Package thermal impedance, 6 (see Note 2): DBQpackage ...................coooeoa.... 113°C/W
DGVpackage ..........ccoiiiiiiiiiiin.. 146°C/W
DWpackage ........ccoiiiiiiiiiiinn.. 97°C/W
PWpackage ............ ... il 128°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \%
) ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
VL Low-level control input voltage \
Vcc=27V1to36V 0.8
TA Operating free-air temperature -40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vo or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
Control inputs -1.2
VIK - Veec =3V, I|=-18 mA \
Data inputs -0.8
I Vcc=3.6V, V| =Vcc or GND +60 uA
loff Vee =0, ViorVo=0t03.6V 40 HA
Icc Vcec =36V, lo=0, V| =Vcc or GND 20 uA
Alcct | Controlinputs [ Vec =36V, One inputat 3V, Other inputs at Vo or GND 300 A
Cj Control inputs | V=3V or0 4 pF
Cio(OFF) Vo=3Vor0, OE =Vcc 9 pF
Vi=0o I0 =64 mA 5
Vecc =23V, 1= -
TYP atVog =25V lo=24mA S
V=17V, lo=15mA 27 40
fon$ Q
lo =64 mA 5
V=0
Vec =3V lo =24 mA 5
V=24V, lo=15mA 10 15

T All typical values are at Ve = 3.3V (unless otherwise noted), Tp = 25°C.
¥ This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM 70 Vecc =25V Vecec =33V
+0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN  MAX MIN  MAX
togll AorB BorA 0.15 025| ns
ten OE AorB 1 6 1 47| ns
tdis OE AorB 1 6.1 1 64| ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance when
driven by an ideal voltage source (zero output impedance).
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o 2xVge
O
From Output © Open
Under Test GND
CpL =30 pF
(see Note A) I 500 Q
LOAD CIRCUIT
****** Vcce
Input Vcc/2 Vccl/2
\ \ ov
\ \
tPLH —¢——b) H“"#ﬁtPHL
\
——— VoH
Output Vcc/2 Vce/2
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.

TEST s1

tpd Open
tpLZ/tPZL 2xVcce
tPHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1

at2 x L+0.
S1at2xVge } VoL +0.15V
(see Note B) | i VoL
\
tpzH D e  —» [ tPHZ
Output | ———— VOH
Waveform 2 VoH -0.15V

S1 at GND

(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3245A
LOW-VOLTAGE OCTAL FET BUS SWITCH

SCDS034G — JULY 1997 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=3.3V+03V

From Output
Under Test

GND
CL =50 pF 500 Q
(see Note A)
LOAD CIRCUIT
—————— 3v
Input 1.5V 15V
| \ ov
\
tPLH H N—b‘P tPHL
| ——= Vou
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
NOTES: A. Ci includes probe and jig capacitance.

TEST S1
tpd Open

tpLZ/tPZL 6V
tPHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at6Vv
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Allinput pulses are supplied by generators having the following characteristics: PRR <0 MHz, Zg =50 Q, t,<2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

® Functionally Equivalent to QS3251 DGV, DW, OR PW PACKAGE
® 5-Q Switch Connection Between Two Ports (TOP VIEW)
® |solation Under Power-Off Conditions B4 []1 16]] Vee
® Package Options Include Thin Very B3[|2 15[] B5
Small-Outline (DGV), Small-Outline (DW), B2[|3 14[] B6
and Thin Shrink Small-Outline (PW) B1[]4 13[] B7
Packages Alls 12[] B8
NC []6 11[] so
description OE[]7 10[] S1
GND[]8 9[] s2

The SN74CBTLV3251 device is a 1-of-8

high-speed FET multiplexer/demultiplexer. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

NC — No internal connection

The select inputs (S0, S1, S2) control the data flow. The FET multiplexers/demultiplexers are disabled when

the output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3251 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
— FUNCTION
OE S2 S1 S0
L L L L A port = B1 port
L L L H A port = B2 port
L L H L A port = B3 port
L L H H A port = B4 port
L H L L A port = B5 port
L H L H A port = B6 port
L H H L A port = B7 port
L H H H A port = B8 port
H X X X Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

15

14

13

12

e e e o e — —— — ——— ———— ——— —— —— —

TYYY

B1

B2

B3

B4

B5

B6

B7

B8

- a
I |
| |
I I
| ZF |
A I 0—l—| B
I I
I |
I T
I I
| I — —_——
(OE)
i
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SN74CBTLV3251
LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v oo i -05Vto4.6V
Input voltage range, Vi (see Note 1) ... ... -05Vto4.6V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (V)j0 < 0) ..o -50 mA
Package thermal impedance, 6 p (see Note 2): DGV package ............................... 180°C/W

DWopackage ..........coiiiiiiiiiiiinnnenn.. 105°C/W

PWpackage .......... ... . i, 149°C/W
Storage temperature range, Tgtg . ... .o —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcec =3V, I =-18 mA -1.2 \
I Vcc =36V, V| =Vgc or GND +1 A
loff Vece =0, ViorVo=0to 4.5V 10 HA
Icc Vcc =36V, lo=0, V| =Vcc or GND 10 uA
Alcc§ Controlinputs | Vcc=3.6V, Oneinputat3V, Otherinputs at Vgc or GND 300 HA
Cj Control inputs | V=3V or0 pF
C 2 port Vo=3Vor0 OE F
i =3Vor0, =
io(OFF) g port (o) OE=Vce P
V 2.3V, Vi=0 l| = 64 mA
Ccc=2.3V, 1= -

TYP at Vg = 2.5V I =24 mA

V=17V, I|=15mA
ron’ Q

I| =64 mA

V=0
Vcec =3V =24 mA
Vi=24YV, I =15 mA

1 All typical values are at Ve = 3.3 V (unless otherwise noted), T = 25°C.

§ This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV3251

LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

FROM T0 Vecc=25V | Vgc=33V
+0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX MIN MAX

AorBt BorA
tpd S ry ns
ten S B ns
tdis S B ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is based on the RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vcc=25V+0.2V

o 2xVee TEST s1
(o]
From Output © Lpen tod Open
Under Test GND tpLZ/tpzL 2xVce
CL =30 pF tpHZ/tPZH GND
(see Note A) I 5000
Output
LOAD CIRCUIT Control XICCIZ chclz
| | ov
tpzL J‘ :# »} ‘% tPLZ
Output Vv
****** Vce Waveform 1 | cc
Input Vce/2 Vce/2 S1at2xVgg | VoL +0.15V
\ \ ov (see Note B) | | | ———— VoL
\ \
tPLH —¢—>! H—F‘ tPHL tpzH —¥ ‘% —» €tz

\ Output
——— VoH Waveform 2
Output Veel2 Vccl2 S1at GND
VoL (see Note B)

VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH|_ are the same as tpq.

®mmo o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3251

LOW-VOLTAGE 1-OF-8 FET MULTIPLEXER/DEMULTIPLEXER

SCDS054B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=3.3V+03V

02xVge
From Output O Open
Under Test GND
C =50 pF
(see Note A) 500 0
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——P M—»\P tPHL
|
——— VOH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVee
tPHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} :F +} ¢ tpLz

Output | ‘ Vv

Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V

(see Note B) | T VoL

thzH —» ¢ P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpq.

@mmD O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

Functionally Equivalent to QS3253
5-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions

Package Options Include Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3253 is a dual 1-of-4 high-speed
FET multiplexer/demultiplexer. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DGV, DW, OR PW PACKAGE

(TOP VIEW)
1@[1 U16]VCC
s1[]2 15]] 20E
1B4 |3 14[] so
1B3 [| 4 13[] 2B4
1B2[|5 12]] 2B3
1B1[|6 11[] 2B2
1A[]7 10[] 2B1
GND [|8 9[] 2A

The select (S0, S1) inputs control the data flow. The FET multiplexers/demultiplexers are disabled when the

associated output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3253 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each multiplexer/demultiplexer)
INPUTS
— FUNCTION
E S1 S0
L L L A port = B1 port
L L H A port = B2 port
L H L A port = B3 port
L H H A port = B4 port
H X X Disconnect

PRODUCT PREVIEW information concerns products in the formative or N

design phase of development. Characteristic data and other l

specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice. TEXAS
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PRODUCT PREVIEW

SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

r----——————————-— |
7 | | e
A———————— SW | i 1B1

| [sv] ez
I
| [sw] LI
| Il 3
| I_IS "lll } 1B4
I
2A i ] I_IS LI ! 0 2B1
I I
I I_IS Vlll | " 2B2
I
I I_Is w_,I i 12 2B3
I [sw] ] B e
T g}
14 >o ‘
S0 — >—r
2 >O
$1 — >—r
__ 1 >o
10E
__ 15 >
20E
simplified schematic, each FET switch
r———————-— q
I I
| |
| |
I I
| |
A : 0—}— B
I I
| L L |
| |
I I
I L
(OE)
i
‘b TEXAS
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SN74CBTLV3253
LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v oo i -05Vto4.6V
Input voltage range, Vi (see Note 1) ... ... -05Vto4.6V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (Vo < 0) ..o -50 mA
Package thermal impedance, 0 (see Note 2): DGV package .................. ... ... ...... 180°C/W

DWopackage ..........coiiiiiiiiiiiinnnenn.. 105°C/W

PWpackage .......... ... . i, 149°C/W
Storage temperature range, Tgtg . ... .o —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vcec =3V, I =-18 mA -1.2 \
I Vcc =36V, V| =Vgc or GND +1 A
loff Vece =0, ViorVp=0t0o4.5V 10 HA
Icc Vcc =36V, lo=0, V| =Vcc or GND 10 uA
Alcc§ Controlinputs | Vcc=3.6V, Oneinputat3V, Otherinputs at Vgc or GND 300 HA
Cj Control inputs | V=3V or0 pF
c A port . F
io(OFF) B port Vo=3Vor0, OE =Vcc p
Vi=0 I =64 mA
Vce =23V, | Iy = 24 mA
TYPatVcc =25V
V=17V, Il =15mA
ronﬂ Q
I =64 mA
V) =0
Vec =3V I =24 mA
V| =24V, I|=15mA

¥ All typical values are at Vce = 3.3 V (unless otherwise noted), Ta = 25°C.

§ This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined
by the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV3253

LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

FROM T0 VCE0=22\.I5 Vv cho=33\.7 \'
PARAMETER (INPUT) (OUTPUT) +0. +0. UNIT
MIN MAX MIN MAX

AorBt BorA
pd S AorB ne
ten S AorB ns
tdis S AorB ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

0 2xVge
O Open

GND

From Output
Under Test

CL=30pF

(see Note A) I

500 Q

LOAD CIRCUIT

Input Vccl/2 Vcel/2
\ \ ov

\ \
tpLH —¢——b H—»\P tPHL
\

——— VoH
Output Vccl2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

w >

TEST s1
tod Open

tpLZ/tpZL 2xVce

tpHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} “F +} 4 tpLz
Output ‘
Wavefor:1 1 ‘ } Vee
S1at2xVge ‘ VoL +0.15V
(see Note B) | T VoL
\
tpzH —» e [ tPHZ
Output | ———— VOH
Waveform 2 VoH-0.15V
S1 at GND oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3253

LOW-VOLTAGE DUAL 1-OF-4 FET MULTIPLEXER/DEMULTIPLEXER

SCDS039C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=3.3V+03V

02xVge
From Output O Open
Under Test GND
C =50 pF
(see Note A) 500 0
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——P M—»\P tPHL
|
——— VOH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVee
tPHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} :F +} ¢ tpLz

Output | ‘ Vv

Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V

(see Note B) | T VoL

thzH —» ¢ P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpq.

@mmD O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7-31

333

PRODUCT PREVIEW



SN74CBTLV3257

LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

Functionally Equivalent to QS3257
5-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions

Package Options Include Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3257 is a 4-bit 1-of-2 high-speed
FET multiplexer/demultiplexer. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

DGV, DW, OR PW PACKAGE

(TOP VIEW)
s+ - 16[] Vee
1B1 [|2 15[] OE
18213 14[] 4B1
1A []4 13[] 4B2
2B1[]5 12]] 4A
2B2[]6 11]] 3B1
2A[]7 10{] 3B2
GND [|8 9[] 3A

The select (S) input controls the data flow. The FET multiplexers/demultiplexers are disabled when the

output-enable (OE) input is high.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3257 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS
— FUNCTION
OE S
L L A port = B1 port
L H A port = B2 port
H X Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

.
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PRODUCT PREVIEW

SN74CBTLV3257

LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

4
| 3
SwW
7 5
b — 6
SW

i

1

9
p

10

i

14

12
® b—@{
b

13

u

)
L J
)
_J

s D> Do
>

1B1

1B2

2B1

2B2

3B1

3B2

4B1

4B2
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SN74CBTLV3257
LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v oo i
Input voltage range, Vi (see Note 1) ... ...

Continuous channel current .. ... ...
Input clamp current, Ik (Vo < 0) ..o
Package thermal impedance, 0 (see Note 2): DGV package ...........................
DWopackage .............ccoiiiiiiin..
PWpackage .............. .. ... ...,

Storage temperature range, Tstg ...................................................

-05Vtod46V
-05Vto46V

128 mA

-50 mA
180°C/W
105°C/W
149°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vec =3V, I|=-18 mA -1.2 \
I Vcc=3.6V, V| =V or GND +1 A
loff Vee =0, ViorVp=0to 4.5V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 uA
Alcc§ Control inputs | Vcc=3.6V, One inputat 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs | V=3V or0 pF
c A port __ E
io(OFF) B port Vo=3Vor0, OE =Vcc p
Vi=0 I =64 mA
Vcc=2.3V,_ | I = 24 mA
TYPatVcc=25V
V=17V, I|=15mA
ronﬂ Q
I| =64 mA
V) =0
Vece=3V =24 mA
V| =24V, I =15mA

¥ All typical values are at Vce = 3.3 V (unless otherwise noted), Ta = 25°C.
§ This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

1 Measured by the voltage drop between the A and the B terminals at the indicated current through the switch. On-state resistance is determined

by the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV3257

LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

FROM T0 VCE0=22\.I5 v cho=33\.7 \"
PARAMETER (INPUT) (OUTPUT) - Y- e UNIT
MIN MAX MIN MAX

AorBt BorA
fpd s AorB n
ten S AorB ns
tdis S AorB ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o0 2xVge
From Output © Open
Under Test GND
CL =30 pF
(see Note A) 500 Q
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——b! H—»\P tPHL
|
——— VoH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tod Open

tpLZ/tpZL 2xVce

tPHZ/tPZH GND

Output
Control

\ |
tpzL J‘ - »}

| ¢ tpLz
Output ‘
\"/
Waveform 1 ‘ cc
S1at2xVge ‘ VoL +0.15V
(see Note B) | i VoL
\
tzH —H M= M @ tpHz
Output
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpH_ are the same as tpq.

®mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3257

LOW-VOLTAGE 4-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS040C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=3.3V+03V

02xVge
From Output O Open
Under Test GND
C =50 pF
(see Note A) 500 0
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——P M—»\P tPHL
|
——— VOH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVee
tPHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} :F +} ¢ tpLz

Output | ‘ Vv

Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V

(see Note B) | T VoL

thzH —» ¢ P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpq.

@mmD O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

® Functionally Equivalent to QS3383 and DBQ, DGV, DW, OR PW PACKAGE
QS3L383 (TOP VIEW)

® 5-Q Switch Connection Between Two Ports BE [ 1 U 24[l Vee

® Isolation Under Power-Off Conditions 1B1[] 2 23[] 5B2

® ESD Protection Exceeds 2000 V Per 1A1(]3 22[] 5A2
MIL-STD-883, Method 3015; Exceeds 200 V 1A2[Ja  21[] 5A1
Using Machine Model (C = 200 pF, R = 0) 1B2[5 20 5B1

® Latch-Up Performance Exceeds 250 mA Per 281 [fe 1] 4B2
JESD 17 2A1(]7 18[] 4A2

® Package Options Include Shrink 2n2[}s 7] 4A1

h ; 282 ]9 16]] 4B1
Small-Outline (DBQ), Thin Very 381 [ 10 15[] 382
Small-Outline (DGV), Small-Outline (DW), 31 [ ] 3A2
and Thin Shrink Small-Outline (PW) oD [ neoo4 o
Packages 12 3
description

The SN74CBTLV3383 provides ten bits of high-speed bus switching or exchanging. The low on-state resistance
of the switch allows connections to be made with minimal propagation delay.

The device operates as a 10-bit bus switch or a 5-bit bus exchanger, which provides swapping of the A and B
pairs of signals. The bus-exchange function is selected when BX is high and BE is low.

The SN74CBTLV3383 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
BE BX 1A1-5A1 1A2-5A2
L L 1B1-5B1 1B2-5B2
L H 1B2-5B2 1B1-5B1
H X 4 4

PRODUCTION DATA information is current as of publication date. Copyright © 1998, Texas Instruments Incorporated

Products conform to specifications per the terms of Texas Instruments

o
lsetgﬂgSrgfv;ﬁr’r)a;rr];yms{;?ction processing does not necessarily include % TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 7-39

339



SN74CBTLV3383

LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

logic diagram (positive logic)

ﬂ l
3
r—————f———T————— 8|
| | 20
5A1 ————¢ SW *—
| b |
| |
| i sw | |
I 3 |
. = |
I » I 23
| |
|
4

1B1

1B2

5B1

5B2
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v oo oo
Input voltage range, Vi (see Note 1) ... ... . i

Continuous channel CUITENt .. ... ... e

Input clamp current, Ik (Vo < 0) ..o

Package thermal impedance, 0 (see Note 2): DBQ package ................ ... ... ... .....
DGVpackage .........coiiiiiiiiiiinnn..
DWopackage ..........ccoiiiiiiiiiiiinnnnn.
PWpackage ......... ... . i

Storage temperature range, Tgtg ... ..o

-05Vtod46V
-05Vto46V
128 mA
-50 mA
103°C/W
139°C/W
81°C/W
120°C/W
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
) ) Vec=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vt03.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \%
Vcc=27Vt03.6V 0.8
TA Operating free-air temperature —40 85 °C

NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vecec =3V, I|=-18 mA -1.2 \Y
I Vecc =36V, V| =Vcc or GND +1 HA
loff Vce =0, VijorVp=0t0 3.6 V 10 HA
Icc Vcc =36V, lo=0, V| =Vcc or GND 10 A
Alcc§ Control inputs | Vcc=3.6V, One inputat 3V, Other inputs at Vg or GND 300 uA
Cj Control inputs | V| =3V or0 3.5 pF
Cio(OFF) Vo=3Voro, BE =Vcc 13.5 pF

Vi=0 I =64 mA 5

Vecec =23V, 1= _

TYP atVog =25V I = 24 mA S
V=17V, I|=15mA 27 40

ron'l Q
I =64 mA

V=0

Ve =3V I =24 mA 5 7
V=24V, I|=15mA 10 15

T All typical values are at Ve = 3.3 V (unless otherwise noted), Ta = 25°C.
§ This is the increase in supply current for each input that is at the specified voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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SN74CBTLV3383

LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

FROM T0 Vecc=25V | Vgc=33V
+0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX
todT AorB BorA 0.15 025| ns
tod BX AorB 1.5 5.8 1.5 47| ns
ten BE AorB 1.5 5.3 1.5 47| ns
tdis BE AorB 1 6 1 6 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

o0 2xVge
O Open

GND
500 Q

LOAD CIRCUIT

From Output
Under Test

CL =30 pF

(see Note A) I

Input Vcc/2
\ \ oV

\ \
tPLH —¢——b) H—P‘P tPHL
\

——— VoH
Output Vce/2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST s1
tpd Open
tpLZ/tPZL 2xVcc
tPHZ/tPZH GND

Output
Control Vce
(low-level
enabling)
Output v
Waveform 1 ‘ cc
S1at2xVgg ‘ VoL +0.15V
(see Note B) | i VoL
\
tpzH D e 4 tPHZ
Output | ———— VOH
Waveform 2 VoH-0.15V
S1 at GND oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3383
LOW-VOLTAGE 10-BIT FET BUS-EXCHANGE SWITCH

SCDS047C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=3.3V+03V

o6V
From Output © Open
Under Test GND
CL =50 pF
(see Note A) 500
LOAD CIRCUIT
****** 3V
Input 1.5V 1.5V
| \ oV
\
tPLH H H—b‘L tPHL
! ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at6Vv
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open

tpLZ/tPZL 6V
tpHZ/tPZH GND

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 2. Load Circuit and Voltage Waveforms

%‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

343

7-43



SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

® Functionally Equivalent to QS3384 and
QS3L384

® 5-Q Switch Connection Between Two Ports

® |solation Under Power-Off Conditions

® ESD Protection Exceeds 2000 V Per
MIL-STD-883, Method 3015; Exceeds 200 V
Using Machine Model (C = 200 pF, R = 0)

® Latch-Up Performance Exceeds 250 mA Per
JESD 17

® Package Options Include Shrink
Small-Outline (DBQ), Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

DBQ, DGV, DW, OR PW PACKAGE

(TOP VIEW)
10E [: 1 % 24] Vce
1B1 [] 2 23[] 2B5
1A1 [] 3 22[] 2A5
1A2 [] 4 21]] 2A4
1B2 [] 5 20[] 2B4
1B3 [] 6 19[] 2B3
1A3 | 7 18]] 2A3
1A4 [] 8 170 2A2
1B4 [] o 16|] 2B2
185 [ 10 15[] 2B1
1A5 [} 11 14]] 2A1
GND [ 12 13[] 20E

The SN74CBTLV3384 provides ten bits of high-speed bus switching. The low on-state resistance of the switch

allows connections to be made with minimal propagation delay.

The device is organized as dual 5-bit bus switches with separate output-enable (OE) inputs. It can be used as
two 5-bit bus switches or one 10-bit bus switch. When OE is low, the associated 5-bit bus switch is on and port
A'is connected to port B. When OE is high, the switch is open, and a high-impedance state exists between the

two ports.

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3384 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
(each 5-bit bus switch)

INPUTS INPUTS/OUTPUTS
10E 20E | 1B1-1B5 2B1-2B5

L L 1A1-1A5  2A1-2A5

L H 1A1-1A5 4

H L 4 2A1-2A5

H H 4 z

PRODUCTION DATA information is current as of publication date.
Products conform to specifications per the terms of Texas Instruments
standard warranty. Production processing does not necessarily include

testing of all parameters. % TEXAS
INSTRUMENTS
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

logic diagram (positive logic)

3 I_I 2
1A1 SwW 1B1
. T
[ [ J
[ ] [ ]
11 I_I 10
1A5 SW 1B5

!

14 15
2A1 [sw] 2B1
: T
[ ] [ ]
® 2 23 °

2A5 II sw II 2B5
13
20E {>o

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -05Vtod46V
Input voltage range, Vi (see Note 1) ... ... -05Vtod46V
Continuous channel current . ... ... 128 mA
Input clamp current, K (Vi/o <O) oo -50 mA
Package thermal impedance, 6 (see Note 2): DBQ package .................. ..t 103°C/W
DGVpackage ...........coiiiiiiiinin.. 139°C/W
DWpackage .........cooiiiiiiiiiiiiinn.. 81°C/W
PWpackage ............. ... ... .. ... 120°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

7-46
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \Y
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
VIL Low-level control input voltage \
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vecec =3V, I|=-18 mA -1.2 \
I Vcc =36V, V| =Vgc or GND +1 A
loff Vce =0, ViorVo=0t03.6V 10 uA
Icc Vcc =36V, lo=0, V| =Vgcc or GND 10 A
Alcct | Controlinputs | Voc =36V, One input at 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs |V|=3Vor0 4.5 pF
Cio(OFF) Vo=3Voro, OE =Vcc 10 pF

Vi=o I =64 mA 5 8
Vece=23Y, 1= —
TYP atVeg =25V l = 24 mA 5 8
V=17V, I|=15mA 27 40
ron§ Q
I| =64 mA 5
V=0
Vcec =3V Il =24 mA 5
V=24V, Il =15mA 10 15

1 All typical values are at Vo = 3.3 V (unless otherwise noted), Ta = 25°C.
% This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM 10 Vecc =25V | Vgcc=3.3V
PARAMETER (INPUT) (OUTPUT) +0.2V +03V UNIT
MIN MAX| MIN MAX
togll AorB BorA 0.35 025]| ns
ten OE AorB 1 5 1 43 ns
tdis OE AorB 1 55 1 55 ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o 2xVge
O Open

jGND

From Output
Under Test

CL =30 pF

(see Note A) I

500 Q

LOAD CIRCUIT

Input Vcc/2

\ \
tPLH —¢——b) H“"#ﬁtPHL
\

——— VoH
Output Vce/2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

ov

NOTES: A. Cy includes probe and jig capacitance.

TEST s1
tpd Open
tpLZ/tPZL 2xVcce
tPHZ/tPZH GND

Output
Control Vce
(low-level
enabling)
Output
Waveform 1 ‘
S1at2xVgg ‘ VoL +0.15V
(see Note B) | T VoL
\
tpzH D e  —» 4 tPHZ
Output | ———— VOH
Waveform 2 VoH -0.15V
S1 at GND oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3384
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS059B — MARCH 1998 — REVISED SEPTEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=3.3V+03V

o6V
From Output © Open
Under Test GND
CL =50 pF
(see Note A) 500
LOAD CIRCUIT
****** 3V
Input 1.5V 1.5V
| \ oV
\
tPLH H H—b‘L tPHL
! ——— VoH
Output 1.5V 1.5V
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at6Vv
(see Note B)

Output
Waveform 2
S1 at GND
(see Note B)

TEST S1
tpd Open

tpLZ/tPZL 6V
tpHZ/tPZH GND

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV3857
LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 - OCTOBER 1998

® Enable Signal Is SSTL_2 Compatible DBQ, DGV, DW, OR PW PACKAGE
® Flow-Through Architecture Optimizes PCB (TOP VIEW)
Lay?ut ) . VREF[ 1 J 24 :] VCC
® Designed to Be Used With 200 Mbit/s A1[] 2 23[] OE
Double Data Rate (DDR) SDRAM A2(l 3 22[] B1
Applications A3[] 4 2111 B2
® Switch On-State Resistance Is Designed to A4[] 5 201 B3
Eliminate the Series Resistor to the DDR A5[] 6 19]] B4
SDRAM As[] 7 18] B5
® Internal 10-kQ Pulldown Resistors to AT(]8 17 [] B8
Ground on the B Port Asfl o 16 [ B7
® |[nternal 50-kQ2 Pullup Resistor on the AQE 015 % B8
Output-Enable Input GAI\:S[ 112 1‘3‘ | 2?0
® Package Options Include Shrink

Small-Outline (DBQ), Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

This 10-bit FET bus switch is designed for 3-V to 3.6-V V¢ operation and SSTL_2 output-enable (OE) input
levels.

When OE is low, the 10-bit bus switch is on and port A is connected to port B. When OE is high, the switch is
open, and a high-impedance state exists between the two ports.

The FET switch on-state resistance is designed to replace the series terminating resistor in the SSTL_2 data
path.

The CBTLV3857 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE

INPUT
OE FUNCTION
L A port = B port
H Disconnect

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTLV3857
LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 — OCTOBER 1998

logic diagram (positive logic)

2 22
A1 B1
. RINT  §
[ ] - [ ]
11 13
A10 4% B10
R
Vce ) INT
__ 23
OE
1
VREF

simplified schematic, each FET switch

r——————— n|
I I
I I
I I
| |
A : GD—IFB
I I
I I
I I
I I
L _ —4

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG o ovov oo -05Vto46V
Input voltage range (OE only), Vi (see Note 1) ......... ... ...t -05VtoVgc+0.5V
Input voltage range (except OE), V| (see Note 1) ...... ... .. -05Vtod46V

Continuous Channel CUITENt . .. .. . e e e e e
Input clamp current, Ik (V)/0 < 0) oo o

Package thermal impedance, 0 (see Note 2): DBQ package .................. ... ... ... .... 103°C/W
DGVpackage ...........coiiiiiiiiniin.. 139°C/W
DWpackage .........cccoiiiiiiiiiiiinn..
PWpackage ............ .. i 120°C/W

Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV3857

LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 - OCTOBER 1998

recommended operating conditions (see Note 3)

MIN NOM MAX UNIT
Vce Supply voltage 3 3.3 3.6 \Y
VREp Reference voltage (0.38 x V¢ ) 1.15 1.25 1.35 \Y
VIH AC high-level control input voltage VREF + 350 mV \Y
ViL AC low-level control input voltage VREF — 350 mV \
VIH DC high-level control input voltage VREF + 180 mV \Y
VL DC low-level control input voltage VREF — 180 mV \Y
TA Operating free-air temperature -40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vee =3V, I| = -18 mA -12| v
OE ] mA
I A port Vce =36V, V| =V or GND = hA
B port +1 mA
VREF ] WA
Icc Vce =36V, lo=0, V| =Vgc or GND mA
Ci | Control inputs Vi=3Vor0 pF
Cio(OFF) Vo=3Voro, OE = Ve oF
V=0, I| =24 mA
V=09V, I =24 mA
fon’ Vec=3Vv Vi=125V, I| = 24 mA @
Vi=16V, I} =24 mA
Toff ce? Ma
Vcc=3Vto36YV, V=165V

T All typical values are at Vo = 3.3V, Tp = 25°C.

¥ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figure 1)

FROM TO Vec =33V
+0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX
tpd§ AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

§ The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3857
LOW-VOLTAGE 10-BIT FET BUS SWITCH
WITH INTERNAL PULLDOWN RESISTORS

SCDS085 — OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=33V+03VANDVppg=2.5+£0.2V

© VbbQx2 TEST s1
From Output © Open tpd Open
Under Test GND tpLZ/tpzL VppQ x 2
= tpHZ/tPZH GND
CL = 50 pF 500 Q
(see Note A)
= = = Output
Control VIH (AC)i
LOAD CIRCUIT (low-level
enabling) VL (AC)S
Output v
****** Vbba Waveform 1 ‘ DDQ
Input VppQ/2 VpbpQ/2 S1at2xVppqQ ‘ VoL +0.15V
\ \ ov (see Note B) | | ‘7777 VoL
\ \
tPLH —¢— H—F‘ tPHL tpzH —» “F —»  [€—tpHz
\ Output — ———VoH
——— VoH Waveform 2 VoH-0.15V
Output Vbpa/2 Vbpa/2 S1at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

TVREF =0.38 x Ve
$V|H(AC) = VREF + 350 mV
§V|L(AC) = VREF — 350 mV

NOTES: A. C includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Zg = 50 Q, t; < 1.25 ns/V,
tf< 1.25 ns/V.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz| and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmo

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

Functionally Equivalent to QS3861
5-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions

Flow-Through Architecture Optimizes PCB
Layout

Package Options Include Thin Very
Small-Outline (DGV), Small-Outline (DW),
and Thin Shrink Small-Outline (PW)
Packages

description

The SN74CBTLV3861 provides ten bits of
high-speed bus switching. The low on-state
resistance of the switch allows connections to be
made with minimal propagation delay.

The device is organized as one 10-bit bus switch.
When output enable (OE) is low, the 10-bit bus
switch is on and port A is connected to port B.
When OE is high, the switch is open and a
high-impedance state exists between the two
ports.

DGV, DW, OR PW PACKAGE

(TOP VIEW)
NC[1 U24:]VCC
A1[l2 23[] OE
A2(] 3 22[] B1
A3[] 4 21[] B2
Adlls 20[] B3
A5 ] 6 19]] B4
A6 (] 7 18]l B5
A7 [l s 1711 B6
Asflo 16 [l B7
A0 15[ BS
A0l 11 1a[l BO

GND [} 12 13[l1 B10

NC — No internal connection

To ensure the high-impedance state during power up or power down, OE should be tied to V¢ through a pullup

resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.

The SN74CBTLV3861 is characterized for operation from —40°C to 85°C.

FUNCTION TABLE
INPUT
OE FUNCTION
L A port = B port
H Disconnect

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

o
specifications are design goals. Texas Instruments reserves the right to l
change or discontinue these products without notice. EXAS

INSTRUMENTS
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PRODUCT PREVIEW

SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

logic diagram (positive logic)

2 I_I 22
A1 SwW B1
. T
[ ] [ ]
[ ] [ ]
11 I_I 13
A10 SwW B10

!

23
OE

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG -« - oo oo -0.5Vto4.6V
Input voltage range, Vi (see Note 1) ... ... -0.5Vto46V
Continuous channel current . ... ... 128 mA
Input clamp current, Ik (V)/0 < 0) . oo -50 mA
Package thermal impedance, 6 (see Note 2): DGV package .................. ... ... ... .... 139°C/W

DWpackage ........ccooiiiiiiiiiiiinn.. 81°C/W

PWpackage ............. ... ... . ... 120°C/W
Storage temperature range, Tstg ................................................... —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

7-56
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SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \Y
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
VIL Low-level control input voltage \
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vee =3V, I|=-18 mA -1.2 \
I Vcc =36V, V| =Vgc or GND +1 A
loff Vce =0, ViorVpo=0t0 3.6V 10 uA
Icc Vcc =36V, lo=0, V| =Vgcc or GND 10 A
Alcct | Controlinputs | Voc =36V, One input at 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF

Vi=o I =64 mA
Vcc=2.3V,_ | Iy = 24 mA
TYPatVgc =25V
V=17V, I|=15mA
ron§ Q
I =64 mA
V=0
Vce=3V I|=24 mA
V=24V, I|=15mA

1 All typical values are at Vo = 3.3 V (unless otherwise noted), Ta = 25°C.

% This is the increase in supply current for each input that is at the specified voltage level rather than Vg or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM 10 Vecc =25V | Vgcc=3.3V
+0.2V +0.3V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX MIN MAX
togll AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o 2xVge
O Open

jGND

From Output
Under Test

CL =30 pF

(see Note A) I

500 Q

LOAD CIRCUIT

Input Vcc/2

\ \ ov

\ \
tPLH —¢——b) H“"#ﬁtPHL
\

——— VoH
Output Vce/2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Cy includes probe and jig capacitance.

TEST s1
tpd Open
tpLZ/tPZL 2xVcce
tPHZ/tPZH GND

Output
Control Vce
(low-level
enabling)
Output
Waveform 1 ‘
S1at2xVgg ‘ VoL +0.15V
(see Note B) | T VoL
\
tpzH D e  —» 4 tPHZ
Output | ———— VOH
Waveform 2 VoH -0.15V
S1 at GND oV

(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV3861
LOW-VOLTAGE 10-BIT FET BUS SWITCH

SCDS041C — DECEMBER 1997 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=3.3V+03V

02xVge
From Output O Open
Under Test GND
C =50 pF
(see Note A) 500 0
LOAD CIRCUIT
ffffff Vce
Input Vccl/2 Vcel2
\ \ ov
\ \
tPLH —¢——P M—»\P tPHL
|
——— VOH
Output Vce/2 Vce/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. Ci includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVee
tPHZ/tPZH GND

Vce
Output Veel2 Veel2
Control X cc cc
| | ov
tpzL %} :F +} ¢ tpLz

Output | ‘ Vv

Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V

(see Note B) | T VoL

thzH —» ¢ P

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tep.
tpLH and tpy|_ are the same as tpq.

@mmD O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr<2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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General Information
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SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® |solation Under Power-Off Conditions (TOP VIEW)
® Package Options Include Plastic Thin NC [] 1 U 48] 10E
Shrink Sm_aII-OutIine (DGG), Thi_n Ver_y 1A1[] 2 47[] 20E
SmaII-OutI!ne (DGV), and 300-mil Shrink 1A2[] 3 46[] 1B1
Small-Outline (DL) Packages 1A3 [ 4 4s[] 182
r 1A4 (] s 44[] 1B3
description 145 6 43f] 184
The SN74CBTLV16210 provides 20 bits of 1A8[J7  42[11B5
high-speed bus switching. The low on-state GND [] 8 41[] GND
resistance of the switch allows connections to be 1A7 o 40]] 1B6
made with minimal propagation delay. 1A8[J10 39l 1B7

1A9 [J11 38|l 1B8
1A10[]12  37[] 1B9
2A1 13 36[] 1B10
2A2[]14  35]] 2B1
Vee[l15  34[] 2B2
2A3([]16  33[]2B3
GND[J17  32[] GND
2A4 [J18  31[] 2B4
2A5[19  30[] 2B5

The device is organized as dual 10-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 10-bit bus switches
or one 20-bit bus switch. When OE is low, the
associated 10-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, and a high-impedance state exists
between the two ports.

To ensure the high-impedance state during power 2A6 [] 20 29[] 2B6
up or power down, OE should be tied to V¢ 2A7 ] 21 28[] 2B7
through a pullup resistor; the minimum value of 2A8 [] 22 27[] 288
the resistor is determined by the current-sinking 2A9 [|23  26[] 2B9
capability of the driver. 2A10 |24  25[]2B10
The SN74CBTLV16210 is characterized for
operation from —40°C to 85°C. NC — No internal connection
FUNCTION TABLE
(each 10-bit bus switch)
INPUT
OF FUNCTION
L A port = B port
H Disconnect

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 8-3
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PRODUCT PREVIEW

SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

2 I_I 46
1A1 SW 1B1
. T
[ J [ ]
[ ] [ ]
12 I_I 36
1A10 SW 1B10

!

13 l_l 35
2A1 SwW 2B1
. T
[ J [ ]
[ ] [ ]
24 l_l 25
2A10 SW 2B10

!

47
20E

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)T

Supply voltage range, VoG - - oo v v v e -05Vtod46V
Input voltage range, Vi (see Note 1) ... ... -05Vtod46V
Continuous channel CUITENt . . .. ... e 128 mA
Input clamp current, K (V1< 0) ..o =50 mA
Package thermal impedance, 0 (see Note 2): DGGpackage ............cooiiiinniiiieiian. 89°C/W

DGVpackage ...........cooiiiiiiiiiin.. 93°C/W

DLpackage .........ccoiiiiiiiiiiiin.. 94°C/W
Storage temperature range, Tgtg ... .. ..oo i —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.
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SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \Y
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
VIL Low-level control input voltage \
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT

VIK Vee=3Y, I|=-18 mA -1.2 \
I Ve =36V, V| =Vgc or GND +1 HA
loff Vce =0, ViorVp=0t0 3.6V 10 uA
Icc Vcc=3.6V, lp =0, V| =Vgcc or GND 10 A
Alcct Control inputs | Vo =3.6V, One inputat 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro0, OE =Vce pF

v b3y Vi=0 I =64 mA

CC=29YV, = —

TYP atVog = 2.5V I =24 mA

Vi=1.7V, I} =15 mA
fon$ Q

I} = 64 mA

V=0
Vee =3V I| =24 mA
V=24V, Il =15mA

T All typical values are at Vo = 3.3 V (unless otherwise noted), T = 25°C.

¥ This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

EROM 70 Vcc=25V | Vgc=3.3V
+0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN  MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

%‘ TeEXAS
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PRODUCT PREVIEW

SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o 2xVge
O
From Output © Open
Under Test GND
CL =30 pF
(see Note A) I 500 Q
LOAD CIRCUIT
****** Vcce
Input Vcc/2 Vccl/2
\ \ ov
\ \
tPLH —¢——b) H“"#ﬁtPHL
\
——— VoH
Output Vcc/2 Vce/2
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.

TEST s1

tpd Open
tpLZ/tPZL 2xVce
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at2xVge
(see Note B)

VoL +0.15V
————VoL

F‘*PHZ

\
\
\ \
tpzH —» ¢
Output |
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV16210
LOW-VOLTAGE 20-BIT FET BUS SWITCH

SCDS042D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=3.3V+03V

o6V
TEST S1
O Open
From Output tod Open
Under Test GND
CL = 50 pF tpLZ/tPZL 6V
- t It GND
(see Note A) 500 Q PHZTPZH
— — — Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at6V
| ov (see Note B)
\
tPLH H H—b‘L tPHL Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S1at GND
(see Note B)
VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® |solation Under Power-Off Conditions (TOP VIEW)
® Package Options Include Plastic Thin ne 4 Y 56[] 10E
Shrink Sm_aII-OutIine (DGG), Thi_n Ver_y 1a10l2 55[] 20E
Small-Outline (DGV), and 300-mil Shrink a2l s4[] 181
Small-Outline (DL) Packages 134 53[11B2
o 1a4(]s 52[11B3
description 1A5 (] 6 51[11B4
The SN74CBTLV16211 provides 24 bits of 1A6[]7 s0[] 185
high-speed bus switching. The low on-state GND 8 a9[lGND
resistance of the switch allows connections to be 1a7[9 48]]1B6
made with minimal propagation delay. 1a8[] 10 a7]]1B7

1a0ll11 4s[]1B8
1a1012  4s[l1B9
1a11 013 44[l1B10
1a12014  43[]1B11
2a1 015 42[]1B12
oa2[l16  41[]2B1
Vec 17 40[l2B2
2A3[l18  39[]2B3
aND 19 38[leND

The device is organized as dual 12-bit bus
switches with separate output-enable (OE)
inputs. It can be used as two 12-bit bus switches
or one 24-bit bus switch. When OE is low, the
associated 12-bit bus switch is on and port A is
connected to port B. When OE is high, the switch
is open, and a high-impedance state exists
between the two ports.

To ensure the high-impedance state during power 24 [ 20 37[]2B4
up or power down, OE should be tied to Vg 2a5 [ 21 36[] 2B5
through a pullup resistor; the minimum value of 2n6 [| 22 35[] 286
the resistor is determined by the current-sinking oa7 [l 23 34[] 287
capability of the driver. ong [] 24 33[] 288
The SN74CBTLV16211 is characterized for 2A9 [| 25 32[12B9
operation from —40°C to 85°C. 2a10[]26  31[]12B10

2a11[27  30[]2B11
2A12[]28  29[]2B12

NC - No internal connection

FUNCTION TABLE
(each 12-bit bus switch)
INPUT

OE FUNCTION

L A port = B port

H Disconnect

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

2 — 54
1A1 swW 1B1
: T
[ ] [ ]
[ ] [ ]

14 — 42

1A12 swW 1B12
T |

56
10E {>o

15 — M
2A1 swW 2B1
: T
[ ] [ ]
[ ] [ ]

28 29

2A12 [sw] 2B12
T |
55
20E
simplified schematic, each FET switch
r——————— |
I I
I I
I I
I I
I I
A : »—i— B
I I
I —L |
I I
I I
b —

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply Voltage range, VoG -« o v v vt e e -05Vto4.6V
Input voltage range, Vi (see Note 1) .. ... -05Vto46V
Continuous channel CUrrent . ... ... 128 mA
Input clamp current, K (V1< 0) .o -50 mA
Package thermal impedance, 6 a (see Note 2): DGG package ................................ 81°C/W

DGVpackage .........ccoiiiiiiiiiiinn.. 86°C/W

DLpackage .........ccoiiiiiiiiiiiin.. 74°C/W

................................................... —65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

Storage temperature range, Ttq
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SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \Y
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
VIL Low-level control input voltage \
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vecec =3V, I|=-18 mA -1.2 \
I Vcc =36V, V| =Vgc or GND +1 A
loff Vce =0, ViorVpo=0t0 3.6V 10 uA
Icc Vcc =36V, lo=0, V| =Vgcc or GND 10 A
Alcct | Controlinputs | Voc =36V, One input at 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =Vcc pF

v 23y Vi=o I =64 mA
CC=29YV, 1= _
TYP atVge =25V I =24 mA
V=17V, I|=15mA
fon$ Q
) = 64 mA
V=0
Vcc =3V 1| =24 mA
V=24V, I|=15mA

T All typical values are at Vo = 3.3 V (unless otherwise noted), T = 25°C.
¥ This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM T0 Vcc=25V | Vcc=33V
+0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX MIN  MAX
tod AorB BorA ns
ten OE AorB ns
tdis OE AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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PRODUCT PREVIEW

SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=25V+0.2V

o 2xVge
O
From Output © Open
Under Test GND
CL =30 pF
(see Note A) I 500 Q
LOAD CIRCUIT
****** Vcce
Input Vcc/2 Vccl/2
\ \ ov
\ \
tPLH —¢——b) H“"#ﬁtPHL
\
——— VoH
Output Vcc/2 Vce/2
VoL
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
NOTES: A. Cy includes probe and jig capacitance.

TEST s1

tpd Open
tpLZ/tPZL 2xVce
tpHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1
S1at2xVge
(see Note B)

VoL +0.15V
————VoL

F‘*PHZ

\
\
\ \
tpzH —» ¢
Output |
Waveform 2

S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy_ are the same as tpq.

®mmoO o

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV16211
LOW-VOLTAGE 24-BIT FET BUS SWITCH

SCDS043D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=3.3V+03V

o6V
TEST S1
O Open
From Output tod Open
Under Test GND
CL = 50 pF tpLZ/tPZL 6V
- t It GND
(see Note A) 500 Q PHZTPZH
— — — Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at6V
| ov (see Note B)
\
tPLH H H—b‘L tPHL Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S1at GND
(see Note B)
VoL
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

® 4-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE
® |solation Under Power-Off Conditions (TOP VIEW)
® Break-Before-Make Feature soll+ Y 56] S1
® Package Options Include Plastic Thin 1A1[] 2 55[] 52
Shrink Small-Outline (DGG), Thin Very 1a2(]3 54]] 181
Small-Outline (DGV), and 300-mil Shrink 2A1 [4 53[]1B2
Small-Outline (DL) Packages 2a2 [l 52[]2B1
. 3a1lle  s1fl22
description 3a2l]7 501381
The SN74CBTLV16212 provides 24 bits of GNDffs  4oflGND
high-speed bus switching or exchanging. The low antllo 48[1382
on-state resistance of the switch allows 4n2 [f 10 471481
connections to be made with minimal propagation sa1 [ 11 46[]4B2
delay. sa2[]12  4s[15B1
6a1[]13  44[lsB2
The device operates as a 24-bit bus switch or a 6A2 [| 14 43[] 6B1
12-bit bus exchanger, which provides data 7a1(]1s  42[leB2
exchanging between the four.signal ports via the 7a2 [ 16 41[]17B1
data-select (SO, S1, S2) terminals. vec[17 40[l7B2
The SN74CBTLV16212 is specified by the 8A1[]18 39|l 8B1
break-before-make design to have no through GND [] 19 38[]GND
current when switching directions. 8A2 [] 20 37[18B2
The SN74CBTLV16212 is characterized for oAt D2 361081
operation from —40°C to 85°C oAz [} 22 351982
: 10a1 [J23 34l 10B1
10a2[]24  33[]10B2
1Aa1[2s  32[]11B1
11A2[]26  31[]11B2
12A1[]27  30[]12B1
12a2[]28 29[l 1282
FUNCTION TABLE
INPUTS INPUTS/OUTPUTS
FUNCTION
S2 s1 S0 A1 A2
L L L z z Disconnect
L L H B1 z A1 port = B1 port
L H L B2 z A1 port = B2 port
L H H z B1 A2 port = B1 port
H L L z B2 A2 port = B2 port
H L H z z Disconnect
A1 port = B1 port
H H L B1 B2 A2 gon =B2 Sort
N T [ o cpih

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to

change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

1A2
[ ]
[ Y Sl S N R S U ——— —— —
b r——r """ e |
7 | | 30
e —awH .|
| = |
| = |
| l_i« |
| £z |
28 | » | 29
12A2 | sw
| | |
| |
e {4 ___] ———

S0 —

56
S1

55

S§2 —

‘? TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

371



SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

simplified schematic, each FET switch

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vcc

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, Ik (V| < 0)

-05Vtod46V
-05Vto46V

Package thermal impedance, 6 p (see Note 2): DGG package

Storage temperature range, Tstg

DGV package

DLpackage ........ccoiiiiiiiiiiiinn,
—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

128 mA
-50 mA
81°C/W
86°C/W
74°C/W

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
) ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \%
Vcc=27Vto3.6V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating

CMOS Inputs, literature number SCBAQ04.
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PRODUCT PREVIEW

SN74CBTLV16212

LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

electrical characteristics over recommended operating free-air temperature range (unless

otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vee =3V, I|=-18 mA -1.2 \%
I Ve =36V, V| =Vcc or GND +1 uA
loff Vce =0, ViorVp=0to 3.6V 10 HA
Icc Vcc =36V, lo=0, V| =Vcc or GND 10 uA
Alcc? | Controlinputs | Voo =36V, Oneinputat 3V, Other inputs at Vg or GND 300 uA
o] Controlinputs |V|=3Vor0 pF
Cio(OFF) Vo=3Voro, OE =V¢ce pF
Ve =23V, V=0 l| =64 mA
TYP at Ve = 2.5V =24 mA
V=17V, I =15mA
fond I| = 64 mA ¢
V=0
Vecc=3V I =24 mA
Vi=24YV, I|=15mA

T All typical values are at Ve = 3.3V (unless otherwise noted), Tp = 25°C.
¥ This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.
§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM 70 Vecc =25V | Vgc=33V
0.2V +03V
PARAMETER (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX
todll AorB BorA ns
tod S BorA ns
ten S AorB ns
tdis S AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

‘? TeEXAS
INSTRUMENTS

8-18 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

373



SN74CBTLV16212

LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=25V+02V

o 2xVge
O Open

GND

From Output
Under Test
CL=30pF

(see Note A)

500

LOAD CIRCUIT

Input Vce/2
\ \ ov

\ \
tPLH ———b H—b‘P tPHL
\

——— VoH
Output Vce/2 Vcg/2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: CL includes probe and jig capacitance.

» >

TEST s1
tpd Open

tpLZ/tPZL 2xVcce
tPHZ/tPZH GND

Output
Control

| ‘% tpLz
Output | Vv
Waveform 1 ‘ ‘ cc
S1at2xVee | VoL +0.15V
(see Note B) | ———— VoL

[
thzH —b =

‘ﬁ tpHZ

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.

Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgn.
tpLH and tpy|_ are the same as tpq.

@mmo O

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, t <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV16212
LOW-VOLTAGE 24-BIT FET BUS-EXCHANGE SWITCH

SCDS044D — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o6V
TEST S1
O Open
From Output tod Open
Under Test GND
CL =50 pF tpLZ/tPZL 6V
- t It GND
(see Note A) 500 Q PHZTPZH
— — — Output 3V
- - N Control
LOAD CIRCUIT (low-level
enabling) N— oV
tpzL —» |4 \
|| tPLz—P) =
Output ‘ ‘ ‘ ‘ 3V
****** 3v Waveform 1
Input 1.5V 1.5V S1at6V ‘ VoL +03V
| \ ov (see Note B) } —— —— VoL
\ tPHZ P &
—»— tpzH e
tPLH ﬂ—b“ - tPHL Output —» | \
| ——— VoH Waveform 2
Output 15V 1.5V $1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 2. Load Circuit and Voltage Waveforms

‘9 TeEXAS
INSTRUMENTS

8-20 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

375



SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

® 4-O Switch Connection Between Two Ports DGG PACKAGE
® |solation Under Power-Off Conditions (TOP VIEW)
® Break-Before-Make Feature 1A+ U 64]] 1B1
® Packaged in Plastic Thin Shrink 2B1[] 2 63[] 1B2
Small-Outline Package 2B2[] 3 62[] 2A
3A[]4 61[] 3B1
description 4B1(]5 60[] 3B2
The SN74CBTLV16235 is an 18-bit 1-of-2 FET 42§E 3 :2 % 221
multiplexer/demultiplexer used in applications in 681 ]

) 8 57[] 5B2
which two separate data paths must be o820 sof] 6A
multiplexed onto, or demultiplexed from, a single 7a ] 10 s5[] 781
path. This device can be used for memory
: X . 8B1[}11  s4f] 7B2
interleaving, where two different banks of memory 882 A
need to be addressed simultaneously. 12 53[] 8

GND[]13  52[] GND
The device is organized as a dual 9-bit 1-of-2 Vee [ 14 51[] vCC
multiplexer/demultiplexer with separate control 9A[] 15 50(] 9B1
inputs. It can be wused as two 9-bit 10B1 [] 16 49[] 9B2
multiplexer/demultiplexers or as one 18-bit 10B2 [} 17 48] 10A
multiplexer/demultiplexer. Two select (S0 and S1) 11A[]1e  47[] 11B1
inputs control the data flow. When the test (TO and 12B1[]19  46[] 11B2
T1) inputs are asserted, port A is connected to 12B2 ] 20 as[] 12A
both ports B1 and B2. The control inputs can be 138 21 44[] 1381
driven with a 5-V CMOS, a 5-V TTL, a low-voltage 1481 ] 22 43[] 1382
TTL, or an SSTL_3 driver. 1482 ] 23 22[] 14A
The SN74CBTLV16235 is specified by the 15A[J24  41]] 15B1
break-before-make design to have no through 16B1[|25  40[] 15B2
current when switching directions. 16B2[J26  39|] 16A
T . . 17A[l27  38[] 17B1

e SN74CBTLV16235 is characterized for

operation from —40°C to 85°C 1881 [] 28 37|] 1782
' 18B2[J20  36[] 18A
GND[]30  35[] GND
TO[j31  34[] SO
T1[]32  33[] S1
FUNCTION TABLE
(each 9-bit multiplexer/demultiplexer)
INPUTS
FUNCTION
T S
L L A port = B1 port
L H A port = B2 port
H X A port = B1 port = B2 port

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other

.
speciiations are desin qcle.Tocas ntruments esenes the ight o {’,‘ TEXAS
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PRODUCT PREVIEW

SN74CBTLV16235

LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

logic diagram (positive logic)

1 64
63
: [sw]
[ li
15 50
9A —»—' SW }
3
49
[sw]
|
34
S0 >—<
31
TO >
48 16
17
: [sw]
[ ] i
36 28
18A —»—@4
b 29

1B1

9B1

9B2

10B1

10B2

18B1

18B2

s1 ® >—<>—D©J
32 \
T1 /
+ip
TEXAS
INSTRUMENTS
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SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

simplified schematic, each FET switch

" a
I I
I I
I I
I I
| |
A I »—lil B
I I
I —_ |
I I
I I
| I —— —_——
(OE)

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Ve

Input voltage range, V| (see Note 1)

Continuous channel current

Input clamp current, |k (V| < 0)
Package thermal impedance, 6 (see Note 2)
Storage temperature range, Tstg

-05Vto46V
-05Vtod46V

128 mA
-50 mA
73°C/W

—65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.
2. The package thermal impedance is calculated in accordance with JESD 51.
recommended operating conditions (see Note 3)
MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. . Vcc=23Vto27V 1.7
VIH High-level control input voltage \
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,

Implications of Slow or Floating

CMOS Inputs, literature number SCBA004.
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PRODUCT PREVIEW

SN74CBTLV16235
LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

PARAMETER TEST CONDITIONS MIN TYPT MAX| UNIT
VIK Vec =3V, l|=-18 mA -1.2 \%
I Vecc =36V, V| =Vcc or GND +5 uA
loff Vce =0, ViorVpo=0t03.6V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 uA
Algct Controlinput  |Vcc=3.6V, Oneinputat 3V, Other inputs at Vg or GND 300 uA
o] Controlinput | V|=3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
Ve =23V, V=0 l| =64 mA
TYP at Voo = 2.5V I =24 mA
V=17V, I|=15mA
fond I| = 64 mA ¢
V=0
Vecc =3V I =24 mA
V=24V, I|=15mA

T All typical values are at Ve = 3.3V (unless otherwise noted), Tp = 25°C.

¥ This is the increase in supply current for each input that is at the specified voltage level rather than Ve or GND.

§ Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

Vecc =25V | Vgc=33V

PARAMETER (|FNRP?JMT) (OUTI'CI:UT) 02V =03V UNIT
MIN MAX MIN MAX
todll AorB BorA ns
ten S AorB ns
tdis S AorB ns
ten T AorB ns
tdis T AorB ns

1 The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).
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SN74CBTLV16235

LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=25V+02V

o 2xVge
TEST S1
O Open
Frsmeu-trpu: GND tpd Open
nder fes tpLZItPZL 2xVee
CL =30 pF tpHZ/tPZH GND
(see Note A) 5000
= = = Output
Control
LOAD CIRCUIT (low-level
enabling)
Output ‘
****** Vcc Waveform 1 ‘ ‘
Input Vcel2 Vccl/2 S1at2xVge ‘ VoL +0.15V
\ \ ov (see Note B) | | | ———— VoL
\ \
tpLH ——— H—F‘ tPHL tpzH —Mf ‘W —» € tpHz
| Output — ———VoH
——— VoH Waveform 2 VoH-0.15V
Output VCC/2 VCC/2 S1 at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Ci includes probe and jig capacitance.
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
C. Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf< 2 ns.
D. The outputs are measured one at a time with one transition per measurement.
E. tpLz and tpHyz are the same as tgjs.
F. tpzL and tpzH are the same as tgn.
G. tpLH and tpHL are the same as tpq.

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV16235

LOW-VOLTAGE 18-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER

SCDS060B — MARCH 1998 — REVISED OCTOBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=33V+03V

02xVge
O Open
GND

From Output
Under Test
Cp =50 pF

(see Note A)

500 Q

LOAD CIRCUIT

Input Vcc/2

\ \ ov

\ \
tpLH —¢——» H—»\P tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL
VOLTAGE WAVEFORMS

PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST S1
tpd Open
tpLZ/tpZL 2xVce
tPHZ/tPZH GND
Vcc
Output Veel2 Veel2
Control X cc cc oV
\ \
tpzL J‘ :# »} i tpLz
Output | ‘ vV
Waveform 1 ‘ ‘ cc
S1at2xVge ‘ VoL +0.3V
(see Note B) | T T VoL

trzH —» e ¥

Output
Waveform 2
S1 at GND
(see Note B)

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

4-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions
Make-Before-Break Feature

Internal 500-Q Pulldown Resistors to
Ground

Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

description

The SN74CBTLV16292 is a 12-bit 1-of-2
high-speed FET multiplexer/demultiplexer. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

When the select (S) input is low, port A is
connected to port B1 and RNT is connected to
port B2. When S is high, port A is connected to
port B2 and RyNT is connected to port B1.

The SN74CBTLV16292 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
INF;UT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

DGG, DGV, OR DL PACKAGE

(TOP VIEW)
s+ Use [1NC
1Az ss[Inc
Ncls  s4[1B1
oalls  s3[l1B2
Nclls  s52[]2B1
3alls 51 (1282
Nc 7 50 [] 381
GND[]8 49 [lGND
anlle  48[l3B2
Nc 1o 47 [4B1
sall11 46 [4B2
Ncl12 450581
6all1z  44[lsB2
Ncl14  43[16B1
7All15  42[leB2
Ncli1e  41[17B1
vec 17 40[l7B2
sallis  39[8B1
eND 19  38[lGND
Ncl20 37[)sB2
oall21  36[l9B1
Ncl22  35[ 92
10a23  34[]10B1
NcO24  33[]10B2
11al2s 3211181
Ncl2s  31[11B2
12A[27  30[]12B1
Ncl28  29[12B2

NC — No internal connection

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
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PRODUCT PREVIEW

SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

logic diagram (positive logic)
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SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v oo i -05Vto4.6V
Input voltage range, Vi (see Note 1) ... ... -05Vto4.6V
Continuous channel current . ... ... 128 mA

Input clamp current, K (V] < 0) oot -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ..................ooiiiii... 81°C/W
DGVpackage .........ccoiiiiiiiiiiiii, 86°C/W
DLpackage .........ccoiiiiiiiiiiinn, 74°C/W
Storage temperature range, Tgtg . ......o oo —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vece =3V, I =-18 mA -1.2 \
I Vcc=3.6V, V| =Vgc or GND +1 A
loff Vece =0, ViorVpo=0t0 3.6V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 uA
Alcc§ Controlinput | Vcc=3.6V, Oneinputat3V, Otherinputs at Vgc or GND 300 HA
Cj Controlinput [V} =3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
RINT | B1 or B2 Ve =33V, lo=4mA 500 Q
V 2.3V, V=0 l| = 64 mA
cc=23YV, 1= -
TYPatVog =25V I =24 mA
V=17V, I|=15mA
ron’ Q
1| =64 mA
V=0
Vec=3V Il =24 mA
V=24V, I|=15mA

1 All typical values are at Vo = 3.3 V (unless otherwise noted), Tp = 25°C.
§ This is the increase in supply current for each input that is at the specified voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV16292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM T0 ch0=22\.l5 v cho=33\.7 \"
PARAMETER (INPUT) (OUTPUT) - Y- e UNIT
MIN MAX MIN  MAX
todt AorB BorA ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

FROM T0 Vcc =25V | Vgg=33V
PARAMETER (INPUT) (OUTPUT) 02V 03V UNIT
MIN MAX | MIN MAX
tpdT AorB BorA ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

Vcc =25V | Vgg=33V
PARAMETER DESCRIPTION +0.2V +03V UNIT
MIN MAX| MIN MAX
tmbbt Make-before-break time ns

¥ The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
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SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS
SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998
PARAMETER MEASUREMENT INFORMATION
Vee=25V+02V

o 2xVge TEST S1
O Open tpd Open
From dou.trp”: GND tpLzitpzL | 2xVce
. :r e:o - tPHZ/tPZH GND
L=30p
(see Note A) 500Q
LOAD CIRCUIT utpu veel2 Veel2
Control | | oV
tpzL J‘ “F $} ‘W tpLz
Output
****** Vce Waveform 1 ‘ } ‘ 2xVcel3
Input Veel2 veel2 St1at2xVce | Vecel3 VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ \
tPLH —¢—> H—F‘ tPHL tpzH —bf ‘% —» € tpHZ
\ Output ————VoH
——— VoH Waveform 2 VoH-0.15V
Output Vcei2 Vce/2 S1 at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tgn.

tpLH and tpy|_ are the same as tpq.

@mmo O

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV16292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS055C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o6V
TEST S1
O Open
From Output tod Open
Under Test GND
CL = 50 pF tpLZ/tPZL 6V
- t It GND
(see Note A) 500 Q PHZTPZH
— — — Output 3V
N N N Control
LOAD CIRCUIT (low-level
enabling) —l oV
tpzL | |€4—
|| tPLz—P) =
Output ‘ ‘ ‘ ‘ 3V
****** 3V Waveform 1
Input 1.5V 15V S1at6V \ VoL +0.3V
| | oV (see Note B) } ———— VoL
\ tPHZ D &
tPLH ﬂ—b“ H—F‘ tPHL output T2H ¥ ‘W \
| ——— VoH Waveform 2 Tlc;l jO; VVOH
Output 15V 15V $1at GND 15V
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 2. Load Circuit and Voltage Waveforms
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SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

4-Q Switch Connection Between Two Ports
Isolation Under Power-Off Conditions
Make-Before-Break Feature

Internal 500-Q Pulldown Resistors to
Ground

A-Port Inputs/Outputs Have Equivalent
25-Q Series Resistors, So No External
Resistors Are Required

® Package Options Include Plastic Thin
Shrink Small-Outline (DGG), Thin Very
Small-Outline (DGV), and 300-mil Shrink
Small-Outline (DL) Packages

NOTE: For order entry:
The DGG package is abbreviated to G, and
the DGV package is abbreviated to V.

description

The SN74CBTLV162292 is a 12-bit 1-of-2
high-speed FET multiplexer/demultiplexer. The
low on-state resistance of the switch allows
connections to be made with minimal propagation
delay.

When the select (S) input is low, port A is
connected to port B1 and RNT is connected to
port B2. When S is high, port A is connected to
port B2 and RNt is connected to port B1.

The A-portinputs/outputs include equivalent 25-Q
series resistors to reduce overshoot and
undershoot.

The SN74CBTLV162292 is characterized for
operation from —40°C to 85°C.

FUNCTION TABLE
INZUT FUNCTION
L A port = B1 port
RINT = B2 port
H A port = B2 port
RINT = B1 port

DGG, DGV, OR DL PACKAGE

S
1A
NC
2A
NC
3A
NC
GND
4A
NC
5A
NC
6A
NC
7A
NC
Vee
8A
GND
NC
9A
NC
10A
NC
11A
NC
12A
NC

(TOP VIEW)
1 % 56 [INC
2 55 [INC
3 54 []11B1
4 s53[]1B2
5 52 []12B1
6 51[]2B2
7 50 []3B1
8 49 [1GND
9 4sfl3m2
10 47[]4B1
1 46[]4B2
12 45]]5B1
13 44[]5B2
14 43[]6B1
15 42[]eB2
16 41[]7B1
17 40[]7B2
18 39[]8B1
19 38[leND
20  37[]8B2
21 36|]9B1
22 35[]9B2
23 34[]10B1
24 33[]10B2
25 32[]11B1
26 31[]11B2
27 30[] 12B1
28 29[]12B2

NC — No internal connection

PRODUCT PREVIEW information concerns products in the formative or
design phase of development. Characteristic data and other
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice.
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PRODUCT PREVIEW

SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPL
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

EXER/DEMULTIPLEXER

logic diagram (positive logic)
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SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, VoG - -« v v oo i -05Vto4.6V
Input voltage range, Vi (see Note 1) ... ... -05Vto4.6V
Continuous channel current . ... ... 128 mA

Input clamp current, K (V] < 0) oot -50 mA
Package thermal impedance, 6 p (see Note 2): DGG package ..................ooiiiii... 81°C/W
DGVpackage .........ccoiiiiiiiiiiiii, 86°C/W
DLpackage .........ccoiiiiiiiiiiinn, 74°C/W
Storage temperature range, Tgtg . ......o oo —65°C to 150°C

T Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 2.3 3.6 \%
. ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto3.6V 2
. Vcc=23Vto27V 0.7
ViL Low-level control input voltage \
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VK Vece =3V, I =-18 mA -1.2 \
I Vcc=3.6V, V| =Vgc or GND +1 A
loff Vece =0, ViorVpo=0t0 3.6V 10 HA
Icc Vcc=3.6V, lo=0, V| =Vcc or GND 10 uA
Alcc§ Controlinput | Vcc=3.6V, Oneinputat3V, Otherinputs at Vgc or GND 300 HA
Cj Controlinput [V} =3Vor0 pF
Cio(OFF) Vo=3Vor0 pF
RINT | B1 or B2 Ve =33V, lo=4mA 500 Q
V 2.3V, V=0 l| = 64 mA
cc=23YV, 1= -
TYPatVog =25V I =24 mA
V=17V, I|=15mA
ron'l Q
1| =64 mA
V=0
Vec=3V Il =24 mA
V=24V, I|=15mA

1 All typical values are at Vo = 3.3 V (unless otherwise noted), Tp = 25°C.
§ This is the increase in supply current for each input that is at the specified voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by

the lower of the voltages of the two (A or B) terminals.
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PRODUCT PREVIEW

SN74CBTLV162292

LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted) (see Figures 1 and 2)

FROM T0 ch0=22\.l5 v cho=33\.7 \"
PARAMETER (INPUT) (OUTPUT) - Y- e UNIT
MIN MAX MIN  MAX
todt AorB BorA ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

FROM T0 Vcc =25V | Vgg=33V
PARAMETER (INPUT) (OUTPUT) 02V 03V UNIT
MIN MAX | MIN MAX
tpdT AorB BorA ns
ten S AorB ns
tdis S AorB ns

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when
driven by an ideal voltage source (zero output impedance).

switching characteristics, Tp = 0°C to 70°C (unless otherwise noted) (see Figures 1 and 2)

Vcc =25V | Vgg=33V
PARAMETER DESCRIPTION +0.2V +03V UNIT
MIN MAX| MIN MAX
tmbbt Make-before-break time ns

¥ The make-before-break time is the time interval between make and break, during the transition from one selected port to the other.
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SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS
SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998
PARAMETER MEASUREMENT INFORMATION
Vee=25V+02V

o 2xVge TEST S1
O Open tpd Open
From dou.trp”: GND tpLzitpzL | 2xVce
. :r e:o - tPHZ/tPZH GND
L=30p
(see Note A) 500Q
LOAD CIRCUIT utpu veel2 Veel2
Control | | oV
tpzL J‘ “F $} ‘W tpLz
Output
****** Vce Waveform 1 ‘ } ‘ 2xVcel3
Input Veel2 veel2 St1at2xVce | Vecel3 VoL +0.15V
\ \ ov (see Note B) | T T VoL
\ \ \
tPLH —¢—> H—F‘ tPHL tpzH —bf ‘% —» € tpHZ
\ Output ————VoH
——— VoH Waveform 2 VoH-0.15V
Output Vcei2 Vce/2 S1 at GND
VoL (see Note B) ov
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES
NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, ty <2 ns, tf< 2 ns.
The outputs are measured one at a time with one transition per measurement.

tpLz and tpHz are the same as tyjs.

tpzL and tpzH are the same as tgn.

tpLH and tpy|_ are the same as tpq.

@mmo O

Figure 1. Load Circuit and Voltage Waveforms
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PRODUCT PREVIEW

SN74CBTLV162292
LOW-VOLTAGE 12-BIT 1-OF-2 FET MULTIPLEXER/DEMULTIPLEXER
WITH INTERNAL PULLDOWN RESISTORS

SCDS056C — MARCH 1998 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vee=33V+03V

o6V
TEST S1
O Open
From Output tod Open
Under Test GND
CL = 50 pF tpLZ/tPZL 6V
- tpHz/t GND
(see Note A) 500 Q PHZTPZH
L L L Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3v Waveform 1
Input 1.5V 1.5V Stat6V
| \ ov (see Note B)
\
tPLH H H—b‘L tPHL Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S$1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Cp includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR<10 MHz, Zg =50 Q, ty <2.5ns, tf< 2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tgjs.
tpzL and tpzH are the same as tep.
tpLH and tpH_ are the same as tpq.

®mmoo

Figure 2. Load Circuit and Voltage Waveforms

‘9 TeEXAS
INSTRUMENTS

8-38 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

393



SN74CBTLV16800
LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

® 5-Q Switch Connection Between Two Ports DGG, DGV, OR DL PACKAGE

® Isolation Under Power-Off Conditions (TOP VIEW)

® B-Port Outputs Are Precharged by Bias BIASV [] 1 U 48[] 10E
Voltage to Minimize Signal Distortion 1A1]] 2 47[] 20E
During Live Insertion 1A2[] 3 46(] 1B1

® Package Options Include Plastic Thin 1A3 | 4 45[] 1B2
Shrink Small-Outline (DGG), Thin Very 1A4 ] 5 44]1 1B3
Small-Outline (DGV), and 300-mil Shrink 1A5 [} 6 43[] 1B4
Small-Outline (DL) Packages 1A6 [] 7 42[11B5
L. GND [] 8 41]] GND

description 1A7[lo 4ol 1B6
The SN74CBTLV16800 provides 20 bits of 1A8 010 30fl 1B7

1A9[]11 s8]l 1B8

high-speed bus switching. The low on-state
gn-sp 9 1A10[012  37[]1B9

resistance of the switch allows connections to be

made with minimal propagation delay. The device 2A1 {13 36]]1B10
also precharges the B port to a user-selectable 2214 35]2B1
bias voltage (BIASV) to minimize live-insertion Vec[j15  34fl2B2
noise. 2A3 |16  33[]2B3
o , , GND[]17  32[lGND
The device is organized as dual 10-bit bus 2a4 [ 18 31[] 284
switches with separate output-enable (OE) 2n5 [] 19 30[] 285
inputs. It can be used as two 10-bit bus switches 2a6 [] 20 20[] 286
or one 20-bit bus switch. When OE is low, the o7 [] 21 28] 287
associated 10-bit bus switch is on and port A is oa8 [ 22 o711 288
connected to port B. When OE is high, the switch 29 [] 23 26[] 289
is open, a high-impedance state exists between
the two ports, and port B is precharged to BIASV 2a10 )24 25[1 2810
through the equivalent of a 10-kQ resistor.
To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver.
The SN74CBTLV16800 is characterized for operation from —40°C to 85°C.
FUNCTION TABLE
(each 10-bit bus switch)
INPUT
OF FUNCTION
L A port = B port
H Aport=Z
B port = BIASV

PRODUCT PREVIEW information concerns products in the formative or Copyright © 1998, Texas Instruments Incorporated

design phase of development. Characteristic data and other i
specifications are design goals. Texas Instruments reserves the right to
change or discontinue these products without notice. EXAS
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PRODUCT PREVIEW

SN74CBTLV16800
LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

logic diagram (positive logic)

BIASV
1A1 2 W 4 1B1
: 0—4‘;7 :

[ ] [ ]
1A10 12 W % 1B10
l_i« T

13 = 35
2A1 SW 2B1
° l—i L °

24 = 25
2A10 SwW 2B10

/

[
|

a7 i
20E

simplified schematic, each FET switch
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SN74CBTLV16800
LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Supply voltage range, Vcc
Bias voltage range, BIASV
Input voltage range, V| (see Note 1)
Continuous channel current
Input clamp current, Ik (V| < 0)
Package thermal impedance, 6 p (see Note 2): DGG package

Storage temperature range, Tgg

-05Vtod46V
-05Vtod46V
—-05Vto46V

DGVpackage .........coiiiiiiiiiiiiin,
DLpackage ........c.coouiiiiiii i

128 mA
=50 mA
89°C/W
93°C/W
94°C/W
—65°C to 150°C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTES: 1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

2. The package thermal impedance is calculated in accordance with JESD 51.

recommended operating conditions (see Note 3)

MIN MAX | UNIT
Vce Supply voltage 23 3.6 \Y
BIASV Bias voltage 0 Vcc \
. ) Vcc=23Vto27V 1.7
VIH High-level control input voltage \%
Vcc=27Vto36V 2
) Vcc=23Vto27V 0.7
ViL Low-level control input voltage \Y
Vcc=27Vto36V 0.8
TA Operating free-air temperature —40 85 °C
NOTE 3: Allunused control inputs of the device must be held at Vg or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.
electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)
PARAMETER TEST CONDITIONS MIN TYPf MAX| UNIT
VIK Ve =3V, I|=-18 mA -1.2 \
I Vcc=3.6V, V| =Vgc or GND +1 HA
loff Vee =0, VjorVpo=0to 3.6V 10 HA
lo Vee =3V, BIASV =24V, Vo=0 0.25 mA
Icc Vcc=3.6V, lo =0, V| =Vgc or GND 10 uA
Alcc§ Control inputs | Vcc=3.6V, One inputat 3V, Other inputs at Vg or GND 300 HA
Cj Control inputs [V} =3V or0 pF
Co(OFF) Vo=3Vor0, Switch off pF
V 2.3V, V=0 ! = 64 mA
cc=23V, = Z
TYP atVog = 2.5V I =24 mA
V=17V, Il =15mA
ronTl Q
I =64 mA
V=0
Vecc =3V =24 mA
V=24V, I|=15mA

1 All typical values are at Ve = 3.3 V (unless otherwise noted), T = 25°C.

§ This is the increase in supply current for each input that is at the specified voltage level rather than Vo or GND.

1 Measured by the voltage drop between the A and B terminals at the indicated current through the switch. On-state resistance is determined by
the lower of the voltages of the two (A or B) terminals.
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SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

switching characteristics over recommended operating free-air temperature range (unless

otherwise noted) (see Figures 1 and 2)

TEST FROM TO Vec =23V | Veg =33V
£0.2V £03V
PARAMETER CONDITIONS (INPUT) (OUTPUT) UNIT
MIN MAX| MIN MAX

tod T AorB BorA ns
tpzH BIASV = GND 7

OE AorB ns
tpzL BIASV =3V
t BIASV = GND _
PHZ OE AorB ns
tpLz BIASV =3V

T The propagation delay is the calculated RC time constant of the typical on-state resistance of the switch and the specified load capacitance, when

driven by an ideal voltage source (zero output impedance).

PARAMETER MEASUREMENT INFORMATION
Vec=25V+02V

02xVge
O Open

GND

From Output
Under Test

CL=30pF

(see Note A) I

500 Q

LOAD CIRCUIT

Input Vccl/2
\ \ ov

\ \
tpLH —t¢——> u—»\# tPHL
\

——— VoH
Output Vcel2 Vcel2
VoL

VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES

NOTES: A. C includes probe and jig capacitance.

TEST s1
tpd Open

tpLZ/tpzZL 2xVce
tPHZ/tPZH GND

Output
Control
(low-level
enabling)

Output
Waveform 1

S1at2xVge } VoL +0.15V
(see Note B) | T VoL
\
tpzH —» |l ¢ tPHZ
Output | ———— VOH
Waveform 2 VoH-0.15V
S1 at GND
(see Note B) ov

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.

mo o

tpLH and tpH|_ are the same as tpq.

All input pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zg =50 Q, tr <2 ns, tf<2 ns.
The outputs are measured one at a time with one transition per measurement.

Figure 1. Load Circuit and Voltage Waveforms
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SN74CBTLV16800

LOW-VOLTAGE 20-BIT FET BUS SWITCH
WITH PRECHARGED OUTPUTS

SCDS045E — DECEMBER 1997 — REVISED NOVEMBER 1998

PARAMETER MEASUREMENT INFORMATION
Vec=3.3V+03V

o6V
TEST S1
O Open
From Output tod Open
Under Test GND
CL = 50 pF tpLZ/tPZL 6V
- t It GND
(see Note A) 500 Q PHZTPZH
— — — Output
N N N Control
LOAD CIRCUIT (low-level
enabling)
Output
****** 3V Waveform 1
Input 1.5V 1.5V S1at6V
| \ ov (see Note B)
\
tPLH ﬂ—b“ H—F‘ tPHL Output
| ——— VoH Waveform 2
Output 1.5V 1.5V S1at GND
VoL (see Note B)
VOLTAGE WAVEFORMS VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES ENABLE AND DISABLE TIMES

NOTES: A. Ci includes probe and jig capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Allinput pulses are supplied by generators having the following characteristics: PRR <10 MHz, Zo =50 Q, t,<2.5ns, tf<2.5 ns.
The outputs are measured one at a time with one transition per measurement.
tpLz and tpHz are the same as tyjs.
tpzL and tpzH are the same as tgp.
tpLH and tpy|_ are the same as tpq.

@mmD O

Figure 2. Load Circuit and Voltage Waveforms
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebus™

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV Widebus™

Application Reports

Mechanical Data
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express orimplied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1995, Texas Instruments Incorporated
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What Are Texas Instruments Crossbar Switches?

Crossbar switches are high-speed bus-connect devices. Each switch consists of an n-channel MOS transistor driven by a CMOS
gate. When enabled, the n-channel transistor gate is pulled to V¢ and the switch is on. These devices have an on-state
resistance of approximately 5 Q and a propagation delay of 250 ps. They are capable of conducting a current of 64 mA each.
The transistor clamps the output at =1 V less than the gate potential, regardless of the level at the input pin. This is one of the
n-channel transistor characteristics (see Figures 1 and 2). Note the =1-V difference between the gate (V) and the source
(Vo) at any point on the graph.

5.0

4.5

4.0

3.5

3.0

2.5

2.0

Vo~ Output Voltage - V

1.5

1.0

0.5

3 3.5 4.0 45 5.0
Vcc - Supply Voltage -V

Figure 1. Output Voltage Versus Supply Voltage
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\
Vecec =5V
4
> /
|
[
g 3
S
s
=
S 2
o
|
>O
1
0
0 1 2 3 4 5

V| - Input Voltage - V
Figure 2. Output Voltage Versus Input Voltage

The on-state resistance (1) increases gradually with Vyuntil Viapproaches Vo — 1V, where ry;, rapidly increases, clamping
Voat Voo — 1V (see Figure 3). Also, by the nature of the n-channel transistor design, the input and output terminals are fully
isolated when the transistor is off. Leakage and capacitance are to ground and not between input and output, which minimizes
feedthrough when the transistor is off.

16

14 /(
12 /
10 /

ron — On-State Resistance — Q
(-]
N

0 0.5 1.0 1.5 2.0 25 3.0 3.5
V| - Input Voltage — V

Figure 3. On-State Resistance Versus Input Voltage
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Bus Switches Provide 5-V to 3-V Translation When 3-V Supply Line Is Not Provided

These devices also can provide bidirectional 5-V to 3-V translation with minimal propagation delay or direction control, using
only a 5-V supply line and a diode. Figure 4 illustrates this application. A 4.3-V V¢ can be created by placing a diode between
V and the switch. This causes gate voltage of 4.3 V due to the diode drop of approximately 0.7 V. This drop, coupled with
the gate-to-source drop of 1 V, brings Vo to a maximum 3.3-V level that can be used to drive a signal in a 3-V environment.

These devices consume very little current (Icc =3 wA). This current is not satisfactory for the diode to operate. Using a resistor
from the cathode of the diode to GND allows more current from the supply voltage, causing the diode to operate and to clamp
at the specified 4.3 V (see Figure 4). The recommended value of the resistor is 1 k€2 or less.

Veec =5V

b

OE -
Vg =43V
/ TTL-Level Signal
3-VCPU <4 '\ <4+ 5-V Memory
3.3V MAX
3-V Memory BB = 4 P 5-V1/0

3V4—>»5V

Figure 4. 5-V TTL to 3-V TTL Translator System

Bus Switches Can Be Used to Replace Drivers and Transceivers in Bus Applications

Bus switches introduce near-zero propagation delay. They can replace drivers and transceivers in systems in which signal
buffering is not required. They can be used in a multiprocessor system as a fast bus connect, or they can be used as a
bus-exchange switch for crossbar systems, ping-pong memory connect, or bus-byte swap. These devices also can replace
relays that are used in automated test equipment (ATE) to connect or disconnect load resistors in negligible time with the same
low on-state resistance and without relay-reliability problems.

Bus Switches Convert TTL Logic to Hot Card-Insertion Capability

This application is used mostly in systems that require hot card insertion or removal of cards without disturbing or loading down
the bus. These systems are designed to run continuously and cannot be shut down for any reason, such as telephone switches,
manufacturing controls, real-time transaction systems, and airline-reservation networks. These systems/cards use some logic
families like ACL, HCMOS, etc., which do not provide isolation from the bus when power is partially removed, causing system
error. Also, connectors are designed so that the ground pins are connected first, followed by the signal pins, then V- last. In
this condition, the existing logic must ensure that the I/O signals do not disturb or load down the bus. This assurance cannot
be achieved using CMOS logic since it contains p-channel transistors that provide an inherent diode between the 1/O pins and
V. Thediodeis forward biased when driven above Vo (see Figure 5). Inasituation where Vo is disconnected, these diodes
are capable of pulling the system bus to approximately one diode drop above ground, leaving the bus disturbed.
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Input Output

Figure 5. ACL Direction of Current Flow When Vgc =0V

Another issue to consider is that, when V- is ramping, but still below the device-operating voltage, the logic should ensure
that the outputs are in the high-impedance state and that the bus is totally isolated until the card is ready for operation. Finally,
the capacitance of the card must be seen by the system bus as low as possible so that when the card is inserted and the
capacitance is charged up, disturbance or bus error does not occur.

There are two solutions to this problem; one is to use Texas Instruments BiCMOS technology (BCT) or advanced BICMOS
technology (ABT) families, since both ensure the input and output to be off when V¢ is removed due to the absence of the
clamping diodes to V¢ (see Figure 6). They also provide an active circuit that ensures the output to be in the high-impedance
state during part of the Vo power up or power down.

No Path to Vgc
Input P Output

Figure 6. No ABT Current Flow When Vg =0V

The second solution is to use the Texas Instruments CBT family. This can be done by placing the switch between the card logic
and the connector to serve as an isolator when power is removed. The switch uses an n channel that prevents the current from
flowing into the switch when powered down (see Figure 7). One device in particular, the SN74CBT6800, is designed
specifically for hot card insertion. It has a built-in channel pullup tied to a bias voltage (BIASV) that is provided to ensure power
up with the buses not connected. Other devices can be used in the same manner, however, to ensure the high-impedance state
during power up or power down. The enable pins of the switch should be tied to V¢ through a pullup resistor. The minimum
value of the resistor is determined by the current-sinking capability of the driver (see Figure 8).

Bus

Plug-In Card

CPU

Memory

Figure 7. Hot Card-Insertion Application
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Vce

Vce IR ¢

Control Circuit Enable Pin (active low)

IQLT

CBT Device

T 1oL > IR, so the control signal can override the pullup resistor.

Figure 8. Power-Up High-Impedance State With CBT

Conclusion

Texas Instruments crossbar switches can be used in several applications. Although they are simple n-channel transistors, they
are capable of providing several important bus functions, such as hot card insertion, near-zero-delay communication, 5-V to
3-V translation, and memory management in multiprocessor environments.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express orimplied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1996, Texas Instruments Incorporated
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Introduction

Buses are the pathways for communication between the CPU, memory, and I/O ports in electronic systems. Today’s standards
demand both fast connection as well as isolation of these buses. Bus switches are usually used to address these demands because
the use of a single MOSFET provides negligible propagation delay, low power dissipation and bidirectional switching;
however, the use of a single transistor also can allow large negative undershoots below —1 V to cause unwanted switching and
possible disruption of the bus. To prevent this problem from occurring, the SN74CBTS3384 bus switches are developed with

Schottky diodes at the inputs that clamp any undershoot to approximately —300 mV (see Figure 1).

5V 5V
Pullup = 20 kQ Voo
SN74CBTS3384
< <>
A A * * A A
4 £ v
CPU RAM Connects / Isolates /0 Port /0 Port

Figure 1. The SN74CBTS3384 With Schottky Diodes Attached at Both Ports

The Mechanics of the MOSFET Switch Leading to False Switching

The MOSFET is used for bus switches because of its enabling and disabling speed, its low on-state resistance, and its high
off-state resistance. The substrate of the N-channel MOSFET is grounded and the two n-type doped regions are
interchangeable. As shown in Figure 2, when a logic high is applied to the gate, the region with a voltage of 1V or more below
the gate becomes the source and the other region the drain. At this point, the switch turns fully on and a signal flows from the
input side. While this physical structure of the MOSFET provides bidirectional capability in a switch, it also allows large

negative undershoots on either port to turn on a disabled switch.
Signal flow Signal flow

Output S —a i D Input

Input D

i A& S Output

s 1V
G

G
+5V +5V

The interchangeability of the source and drain provides bidirectional signal flow.

Figure 2. Switching Mechanics of the NMOS Switch
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As Figure 3 shows, even though the switch is initially disabled and there is a logic low at the gate, large negative undershoots
at the input cause the existing clamping diode to clamp to approximately —650 mV. Since this voltage is parallel to the
gate-to-source voltage of the transistor and lasts for a few nanoseconds, the transistor starts conducting a certain amount of
current. This causes a logic low to appear on the bus and disrupts any signals on it.

w Input S
-2V

Signal flow—»
<4— Current flow
;L
G

- Logic 0 -
(initially disabled)

D Output = Logic 0

Output enable (OE) is high, but large negative undershoot causes NMOS switch to turn on.

Figure 3. Mechanics Behind False Switching

Disruption of the Bus

False switching can disrupt the bus in many ways. Bus switches connect two buses or several components on a bus when on,
and isolates them when off. Because each component has a certain amount of capacitance, an unexpected connection loads
the bus with additional capacitance. Under normal circumstances, a signal is given enough drive to charge the expected
capacitance on the bus and then switch voltage levels at the receiver. A signal propagating on the disrupted line may not have
enough drive to overcome the additional load capacitance. In fact, the logic low introduced to the bus by the false connection
can absorb some of the drive current from the signal. In any case, the end result is signal weakening, loss of speed, and failure
to switch voltage levels at the receiver. Figure 4A shows a transaction between a CPU and a RAM chip connected by switches
A and B. When switch C is off, the data flow is uninterrupted. As shown in Figure 4B, switch C can turn on unexpectedly and
connect the I/O port to the bus. This results in signal degradation and data loss.

RAM CPU RAM CPU
¢ ON i ON i ON i ON
'cBT3384 | | 'cBT3384 | | 'cBT3384 | | 'cBT3384 | |
Switch A Switch B Switch A Switch B
\ i i / System Bus x i i A System Bus
3 "
ON
Current Flow 'CBT3384 Current Flow 'CBT3384 J
Strong Signal Switch C T Weak Signal Switch C
Data Flow i OFF Data Loss i
110 110
Port Port
4A 4B
Uninterrupted data flow from CPU to RAM Resulting bus interruption and data loss
Figure 4. The Effect of Bus Interruption on Data Flow and Signal Integrity
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False switching also can cause bus contention, a case occurring when two or more transmitters on a bus are active at the same
time. If the logic levels of these outputs are different, a high current flows on the line, possibly damaging the line or the
components connected to it. These problems can cause serious setbacks to the high performance and reliability demands of
today’s systems. The use of the SN74CBTS3384 bus switch helps prevent false switching and addresses many of these

problems.

The SN74CBTS3384 Solution

The SN74CBTS3384 utilizes Schottky diode at the inputs to clamp undershoot to about 300 mV below ground (see Figure
5). With the gate grounded in the disabled state, the Schottky diode prevents the gate-to-source voltage from exceeding the
threshold voltage of the NMOS transistor, thus preventing weak enabling. In addition, a disabled SN74CBTS3384 switch
offers a very low capacitance of about 6 pF and very low leakage current. Figure 5 shows total leakage current of only 2 nA.
As a result, the disabled SN74CBTS3384 bus switch succeeds in isolating its output from any unwanted undershoots at the
input. The buses are left uninterrupted and the signals on the buses are not disturbed.

Vecc=5V

20 kQ

Input
H
- = V\ Vo =4.96V
0.3

I =2uA
2V ? leakage

Test conditions showing output isolation

Figure 5. Test Conditions of the SN74CBTS3384 With Switch Disabled

off —

Figure 6 shows the output of a disabled SN74CBT3384A (without Schottky diodes) as it turns on and follows the input to a
negative level. This level is low enough to possibly disrupt the bus. Figure 6 also shows the SN74CBTS3384 where the
Schottky diode prevents any switching throughout the wide input sweep and keeps the output at a steady level. Figure 7 shows
the input current of the SN74CBTS3384 as the Schottky diode turns on, conducting about 10 mA from ground.

6.00 |
- SN74CBTS3384
500 e A
3
- [ ]
.
4.00 o
L}
] [
£ 3.00 !
S ] '
I 2.00 .
S % '
a (]
]
1.00 .
m .
SN74CBT3384A ,
0.00 .
' Vec =5V,
Teceona - Ta = 25°C
-1.00 —
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

V| - Volts

Figure 6. Vg vs V| of the SN74CBTS3384 and a SN74CBT3384A in the Disabled State
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1.00

0.00

-1.00

-2.00

-3.00

-4.00

-5.00

-6.00

-7.00

| - Input Current - mA

-9.00

1 |
-8.00 I
|

|

-10.00 Vec =5V,
'I"A =25°C

-11.00 T T T T T ;
-2.00 -1.00 0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00

V| - Volts

Figure 7. Input Current vs V| of SN74CBTS3384 in the Disabled State

Conclusion

The SN74CBTS3384 bus switch provides a high-speed, low-power solution to bus connection, while providing a reliable
solution to bus isolation. As a result, buses function properly without any problematic interruptions and the high-performance
demands of today’s systems are easily reached.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
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Certain applications using semiconductor products may involve potential risks of death, personal injury, or
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potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express orimplied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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Introduction

The emergence of low-voltage technology has required existing 5-V systems to interact with 3.3-V systems. Issues concerning
compatibility of the two systems in mixed-mode operation have created the need for 5-V to 3.3-V translation. Buffers and
transceivers serve as effective translators. While providing additional drive, these devices also add propagation delay and
require directional control. In cases where additional drive is not required, the solution that provides 5-V to 3.3-V translation,
in addition to negligible propagation delay, lower power dissipation, and bidirectional bus switching, is the SN74CBTD3384
bus switch. The SN74CBTD3384 uses the inherent voltage drop of its MOSFET switch, coupled with an internal diode from
V to provide the necessary 5-V to 3.3-V translation (see Figure 1).

5V
5VI0 4> Voo <4—»| 33-vcPU
SN74CBTD3384
<> <>
5-V Memory |-4—» <4—» 3.3-V Memory

Figure 1. The SN74CBTD3384 Bus Switch Provides 5-V to 3.3-V Translation and Bidirectional Switching

The Need for 5-V to 3.3-V Translation

To realize the need for 5-V to 3.3-V translation, the I/O specifications for mixed-mode operation must be understood. Devices
operating in this mode must have TTL-compatible output levels and be able to accept up to 5.5 V at the input. Figure 2 shows
various interface levels for 5-V and 3.3-V families. While many 5-V and 3.3-V logic families have been designed with
TTL-compatible interface levels and 5-V input tolerance, some CMOS families lack these features. Some 5-V CMOS outputs
drive to 5 V; however, certain 3.3-V CMOS inputs do not tolerate 5 V. It is the incompatibility of the described input and output
structures that creates the need for 5-V to 3.3-V translation.

5V T Vcc 5V T Vcc

444V —| VoH

3.5V 77 ViH 3.3V | Vce

25V T Wt 24V T VoH 24V T VoH
2V 7T~ VH 2V 7T~ VH

1.5V — VL 1.5V — Vg 1.5V — Vi
08V —|T VL 08V | VL

0.5V VoL 04V — VoL 04V — VoL

0 — GND 0 — GND 0 — GND
5-V CMOS Family Standard 5-V TTL 3.3-V Logic Familiest

T In accordance with JEDEC Standard 8-A for LV interface levels

Figure 2. Comparison of 5-V and 3.3-V Interface levels
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The Mechanics of 5-V to 3.3-V Translation

The CBT bus switches consist of an N-channel MOSFET with its drain and source connected from input to output. The nominal
value of the threshold of the MOSFET is 1 V. The MOSFET (Pass transistor) is on when the gate-to-source voltage (Vg) exceeds
1 V.AVcof 5V connected to the gate, and a gate-to-source voltage drop of 1 V results in a maximum source voltage of about
4 V. This source voltage limitation, coupled with the transistor’s typical on-state resistance of 5 Q, gives the switch both 5-V
to 4-V translation and low propagation delay. If the gate voltage is reduced lower than V¢, the source will be limited to a
voltage lower than 4 V. As shown in Figure 3, the SN74CBTD3384 has a diode from V( to the rest of the circuit. This diode
voltage drop is 0.7 V from Vc, which leads to 4.3 V at the gate of the Pass transistor. With the additional 1-V drop from gate
to source, the typical output of the SN74CBTD3384 is 3.3 V. Additional diodes can be added to limit the output to even lower
voltages. It is important to note that in some cases, the quiescent current (Icc) flowing through the diode may not be enough
to turn on the diode. A resistor (R) is added to ground to ensure enough bias current through the diode. The bidirectional nature
of the switch is not sacrificed in this translation. A logic high from a 3.3-V device is relayed to the output untranslated. A 5-V
receiver with TTL-compatible interface levels reads this signal as a valid high.

Vece =5V

i Vg =43V

Input/Output A—)—I—‘ L | <«»— Output/input
I

NMOS I
I Vo = 3.3V MAX |

Figure 3. NMOS Switch of SN74CBTD3384 With Maximum Vg of 3.5V

SN74CBTD3384 Improves Upon Existing Methods for 5-V to 3.3-V Translation

An existing practice for 5-V to 3.3-V translation using a bus switch involves the diode external to the chip. For most purposes,
this method provides a quick, effective solution for voltage reduction. But, with increased use of low-voltage technology, the
use of smaller, more reliable parts becomes an important issue. The SN74CBTD3384 addresses this issue by integrating the
diode and resistor internally into the chip. As a result, board space is reduced and the cost of external components is eliminated.
The integration of the components into one chip also eliminates extra solder connections and makes testing easier. Noise
sensitivity is decreased, as well as the chance of false switching. The modified control input threshold of the SN74CBTD3384
compensates for the diode drop from V¢ and retains the normal 5-V TTL input threshold. This further reduces the noise
problem. As demonstrated by the preceding factors, the SN74CBTD3384 offers increased reliability.

Figure 4 shows a comparison between the SN74CBT3384A, SN74CBT3384A with a IN916 external diode for voltage
translation, and the SN74CBTD3384. The SN74CBTD3384 output follows the input closely, but reaches a maximum of
approximately 3.45 V ata Vcc of 5.5 V. Even at an extreme input level of 7 V, the SN74CBTD3384 limits the output to 3.5 V.
Figure 5 emphasizes the role of V¢ in limiting the output. As Vo changes from 4.5 Vto 5.5 V, so does the limit of the output.
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Figure 4. Vg Versus V| of SN74CBT3384A, SN74CBT3384A With 1N916 External Diode,
and SN74CBTD3384
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Figure 5. Vg Versus V¢ of the SN74CBTD3384
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Conclusion

Lack of compatibility between certain 5-V and 3.3-V devices has driven the need for 5-V to 3.3-V translation. The standard
method of using a bus switch to address this need has, historically, required an external diode. The SN74CBTD3384 bus switch
isan improvement to this method because it provides reliable 5-V to 3.3-V translation and maintains its bidirectional capability,
negligible propagation delay, and low power dissipation.
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current and complete.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express orimplied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.
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Introduction

Inrecent years, CMOS (AC/ACT, AHC/AHCT, ALVC, CBT, CBTLV, HC/HCT, LVC, LV/LV-A) and BICMOS (ABT, ALVT,
BCT, FB, GTL, and LVT) logic families have further strengthened their position in the semiconductor market. New designs
have adopted both technologies in almost every system that exists, whether it is a PC, a workstation, or a digital switch. The
reason is obvious: power consumption is becoming a major issue in today’s market. However, when designing systems using
CMOS and BiCMOS devices, one must understand the characteristics of these families and the way inputs and outputs behave
in systems. It is very important for the designer to follow all rules and restrictions that the manufacturer requires, as well as
to design within the data-sheet specifications. Because data sheets do not cover the input behavior of a device in detail, this
application report explains the input characteristics of CMOS and BiCMOS families in general. It also explains ways to deal
with issues when designing with families in which floating inputs are a concern. Understanding the behavior of these inputs
results in more robust designs and better reliability.

Characteristics of Slow or Floating CMOS Inputs

Both CMOS and BiCMOS families have a CMOS input structure. This structure is an inverter consisting of a p-channel to Vcc
and an n-channel to GND as shown in Figure 1. With low-level input, the p-channel transistor is on and the n-channel is off,
causing current to flow from V¢ and pulling the node to a high state. With high-level input, the n-channel transistor is on,
the p-channel is off, and the current flows to GND, pulling the node low. In both cases, no current flows from V¢ to GND.
However, when switching from one state to another, the input crosses the threshold region, causing the n-channel and the
p-channel to turn on simultaneously, generating a current path between Vo and GND. This current surge can be damaging,
depending on the length of time that the input is in the threshold region (0.8 to 2 V). The supply current (Icc) canrise to several
milliamperes per input, peaking at approximately 1.5-V Vy (see Figure 2). This is not a problem when switching states within
the data-sheet-specified input transition time limit specified in the recommended operating conditions table for the specific
devices. Examples are shown in Figure 3.

————— T
| ——Vce
D | & " |
rops |
Supply —p | |
Voltage | Q1 I
L———_1 4
r—=—=——71
I
I

To the
Internal Stage

To the
Input ﬂl—“ 3—'7 Internal Stage
Inverter —p | ! Qn I

L———La

ABT DEVICES LVT/LVC DEVICES

Figure 1. Input Structures of ABT and LVT/LVC Devices
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14 - Tpo=25°C

12

\
Vce =5V

One Bit is Driven From 0 Vto 6 V

10

Icc— Supply Current — mA
(-]

A

// \\

1 2 3 4 5
V| - Input Voltage - V

Figure 2. Supply Current Versus Input Voltage (One Input)

recommended operating conditionst

MIN MAX | UNIT
ABT octals 5
ABT Widebus™ and Widebus+™ 10
AHC, AHCT 20
FB 10

At/AV Input transition rise or fall rate LVT, LVC, ALVC, ALVT 10 ns/V
LV 100
Vcc=23Vto27V 200
LV-A Vcc=3Vto36V 100
Vcc=45Vto55V 20
Vecc =2V 1000

t Input transition (rise and fall) time HC, HCT Vcc =45V 500 ns

Vcc =6V 400

T Refer to the latest Tl data sheets for device specifications.
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Figure 3. Input Transition Rise or Fall Rate as Specified in Data Sheets
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Slow Input Edge Rate

With increased speed, logic devices have become more sensitive to slow input edge rates. A slow input edge rate, coupled with
the noise generated on the power rails when the output switches, can cause excessive output errors or oscillations. Similar
situations can occur if an unused input is left floating or is not actively held at a valid logic level.

These functional problems are due to voltage transients induced on the device’s power system as the output load current (1)
flows through the parasitic lead inductances during switching (see Figure 4). Because the device’s internal power-supply nodes
are used as voltage references throughout the integrated circuit, inductive voltage spikes, VgnD, affect the way signals appear
to the internal gate structures. For example, as the voltage at the device’s ground node rises, the input signal, V{’, appears to
decrease in magnitude. This undesirable phenomenon can then erroneously change the output if a threshold violation occurs.

In the case of a slowly rising input edge, if the change in voltage at GND is large enough, the apparent signal, Vy’, at the device
appears to be driven back through the threshold and the output starts to switch in the opposite direction. If worst-case conditions
prevail (simultaneously switching all of the outputs with large transient load currents), the slow input edge is repeatedly driven
back through the threshold, causing the output to oscillate. Therefore, the maximum input transition time of the device should
not be violated, so no damage to the circuit or the package occurs.

Vce

Figure 4. Input/Output Model

Floating Inputs

If a voltage between 0.8 V and 2 V is applied to the input for a prolonged period of time, this situation becomes critical and
should not be ignored, especially with higher bit count and more dense packages (SSOP, TSSOP). For example, if an 18-bit
transceiver has 36 I/O pins floating at the threshold, the current from V¢ can be as high as 150 mA to 200 mA. This is
approximately 1 W of power consumed by the device, which leads to a serious overheating problem. This continuous
overheating of the device affects its reliability. Also, because the inputs are in the threshold region, the outputs tend to oscillate,
resulting in damage to the internal circuit over a long period of time. The data sheet shows the increase in supply current (Al )
when the input is at a TTL level [for ABT V1=3.4V, Alcc = 1.5 mA (see Figure 5)]. This becomes more critical when the
input is in the threshold region as shown in Figure 6.

These characteristics are typical for all CMOS input circuits, including microprocessors and memories.

For CBT or CBTLYV devices, this applies to the control inputs. For FB and GTL devices, this applies to the control inputs and
the TTL ports only.
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electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)t

PARAMETER TEST CONDITIONS MIN MAX | UNIT
ABT, AHCT Vcc =55V, One inputat 3.4V, Other inputs at Vg or GND 1.5
Alcct mA
CC gSthrol inputs Vece =55V, One inputat 3.4V, Other inputs at Vg or GND 25
Alect CBILV Vcc =36V, Oneinputat 3V, Other inputs at Vg or GND 750 HA
ccC Control inputs T ’
Alcct =l \% 3Vto3.6V, OneinputatV 0.6V, Otherinputs at V GND 02 A
= 03.6V, Oneinputa -0.6V, er inputs a or m
CC" Tive ave, v | '¢© putaticc P ce 05

T Refer to the latest Tl data sheets for device specifications.
1 This is the increase in supply current for each input that is at the specified TTL voltage level rather than V¢ or GND.

Figure 5. Examples of Supply-Current Change of the Input at TTL Level as Specified in Data Sheets

160 I B B
Vcec =5V

140 Ta =25°C ]
All 36 Bits Are Driven
FromO0Vto 6V

120

100

L

Icc— Supply Current - mA

20

0
0 05 1 15 2 25 3 35 4 45 5 55 6
V| - Input Voltage - V

Figure 6. Supply Current Versus Input Voltage (36 Inputs)

Aslong as the driver is active in a transmission path or bus, the receiver’s input is always in a valid state. No input specification
is violated as long as the rise and fall times are within the data-sheet limits. However, when the driver is in a high-impedance
state, the receiver input is no longer at a defined level and tends to float. This situation can worsen when several transceivers
share the same bus. Figure 7 is an example of a typical bus system. When all transceivers are inactive, the bus-line levels are
undefined. When a voltage that is determined by the leakage currents of each component on the bus is reached, the condition
is known as a floating state. The result is a considerable increase in power consumption and a risk of damaging all components
on the bus. Holding the inputs or I/O pins at a valid logic level when they are not being used or when the part driving them
is in the high-impedance state is recommended.

SesEsE

Figure 7. Typical Bidirectional Bus
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Recommendations for Designing More-Reliable Systems

Bus Control

The simplest way to avoid floating inputs in a bus system is to ensure that the bus always is either active or inactive for a limited
time when the voltage buildup does not exceed the maximum Vyp specification (0.8 V for TTL-compatible input). At this
voltage, the corresponding I value is too low and the device operates without any problem or concern (see Figures 2 and 4).

To avoid damaging components, the designer must know the maximum time the bus can float. First, assuming that the
maximum leakage currentis Iz =50 WA and the total capacitance (I/O and line capacitance) is C =20 pF, the change in voltage
with respect to time on an inactive line that exceeds the 0.8-V level can be calculated as shown in equation 1.

Io; _ 50 A

=% = (O]
AV/At C 20 pF 2.5 V/us

The permissible floating time for the bus in this example should be reduced to 320 ns maximum, which ensures that the bus
does not exceed the 0.8-V level specified. The time constant does not change when multiple components are involved because
their leakage currents and capacitances are summed.

The advantage of this method is that it requires no additional cost for adding special components. Unfortunately, this method
does not always apply because buses are not always active.

Pullup or Pulldown Resistors

When buses are disabled for more than the maximum allowable time, other ways should be used to prevent components from
being damaged or overheated. A pullup or a pulldown resistor to V. or GND, respectively, should be used to keep the bus
in a defined state. The size of the resistor plays an important role and, if its resistance is not chosen properly, a problem may
occur. Usually, a 1-kQ to 10-kQ resistor is recommended. The maximum input transition time must not be violated when
selecting pullup or pulldown resistors (see Figure 3). Otherwise, components may oscillate, or device reliability may be
affected.

Vce Vece
% R R
—
[ V(t)
BUS I Cr

Figure 8. Inactive-Bus Model With a Defined Level

Assume that an active-low bus goes to the high-impedance state as modeled in Figure 8. Ct represents the device plus the
bus-line capacitance and R is a pullup resistor to V. The value of the required resistor can be calculated as shown in
equation 2.

V() = Vee = [e/5 (Vee = V)] Q?)
Where:
V(t) = 2V, minimum voltage at time t
\'A = 0.5V, initial voltage
Vee = 5V
Cr = total capacitance
R = pullup resistor
t = maximum input rise time as specified in the data sheets (see Figure 3).
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Solving for R, the equation becomes:

_ t
R = 0ax C: )]
For multiple transceivers on a bus:
R=-— t @
04 X CXN

Where:
C = individual component and trace capacitance
N = number of components connected to the bus

Assuming that there are two components connected to the bus, each with a capacitance C = 15 pF, requiring a maximum rise
time of 10 ns/V and t = 15-ns total rise time for the input (2 V), the maximum resistor size can be calculated:

_ 15 ns _
R=0axisprxz - 1Pk ®

This pullup resistor method is recommended for ac-powered systems; however, it is not recommended for battery-operated
equipment because power consumption is critical. Instead, use the bus-hold feature that is discussed in the next section. The
overall advantage of using pullup resistors is that they ensure defined levels when the bus is floating and help eliminate some
of the line reflections, because resistors also can act as bus terminations.

Bus-Hold Circuits

The most effective method to provide defined levels for a floating bus is to use Texas Instruments (TI™) built-in bus-hold
feature on selected families or as an external component like the SN74ACT1071 and SN74ACT1073 (refer to Table 1).

Table 1. Devices With Bus Hold

DEVICE TYPE BUS HOLD INCORPORATED
SN74ACT1071 10-bit bus hold with clamping diodes
SN74ACT1073 16-bit bus hold with clamping diodes
ABT Widebus+ (32 and 36 bit) All devices
ABT Octals and Widebus Selected devices only
AHC/AHCT Widebus TBA (Selected devices only)

Low Voltage (LVT and ALVC) All devices
LVC Widebus All devices

Bus-hold circuits are used in selected TI families to help solve the floating-input problem and eliminate the need for pullup
and pulldown resistors. Bus-hold circuits consist of two back-to-back inverters with the output fed back to the input through
a resistor (see Figure 9). To understand how the bus-hold circuit operates, assume that an active driver has switched the line
to a high level. This results in no current flowing through the feedback circuit. Now, the driver goes to the high-impedance
state and the bus-hold circuit holds the high level through the feedback resistor. The current requirement of the bus-hold circuit
is determined only by the leakage current of the circuit. The same condition applies when the bus is in the low state and then
goes inactive.

Input —————

Figure 9. Typical Bus-Hold Circuit
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As mentioned previously in this section, TI offers the bus-hold capability as stand-alone 10-bit and 16-bit devices
(SN74ACT1071 and SN74ACT1073) with clamping diodes to Vo and GND for added protection against line reflections
caused by impedance mismatch on the bus. Because purely ohmic resistors cannot be implemented easily in CMOS circuits,
a configuration known as a transmission gate is used as the feedback element (see Figure 10). An n-channel and a p-channel
are arranged in parallel between the input and the output of the buffer stage. The gate of the n-channel transistor is connected
to Vcc and the gate of the p-channel is connected to GND. When the output of the buffer is high, the p-channel is on, and when
the output is low, the n-channel is on. Both channels have a relatively small surface area — the on-state resistance from drain
to source, Rygon, is about 5 k€Q.

Vce

L.

L )
Figure 10. Stand-Alone Bus-Hold Circuit (SN74ACT107x)

Assume that in a practical application the leakage current of a driver on a bus is Igz = 10 LA and the voltage drop across the
5-kQ resistance is Vp = 0.8 V (this value is assumed to ensure a defined logic level). Then, the maximum number of
components that a bus-hold circuit can handle is calculated as follows:

Ne_ Yo _ 0.8 V
I, xR ~ 10 pA X 5 kQ

= 16 components (6)

The 74ACT1071 and 74ACT1073 also provide clamping diodes as an added feature to the bus-hold circuit. These diodes are
useful for clamping any overshoot or undershoot generated by line reflections. Figure 11 shows the characteristics of the diodes
when the input voltage is above Vcc or below GND. At Vi=-1V, the diode can source about 50 mA, which can help eliminate
undershoots. This can be very useful when noisy buses are a concern.

Upper Clamping Diode Lower Clamping Diode
60 T 1 5
551 Vcc=5V ol Vec=5V
/
50 -5 /
< -10
< 45 T /
? 40 1 -15 /
z / 5 -0 /
E ¥ / 3 -2
O 30 / ] I
F 2 H] -30 I
[ 5
: : /
w20
| L -40
215 //r - 45
10 /, -50
5 -55
0 // 60
5.5 6 6.5 7 7.5 8 8.5 9 -2 -175 15 125 -1 -0.75 -0.5 -025 O
V| - Input Voltage - V V| - Input Voltage - V

Figure 11. Diode Characteristics (SN74ACT107x)
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Tl also offers the bus-hold circuit as a feature added to some of the advanced-family drivers and receivers. This circuit is similar
to the stand-alone circuit, with a diode added to the drain of the second inverter (ABT and LVT only, see Figure 12). The diode
blocks the overshoot current when the input voltage is higher than Vo (V1> Vo), so only the leakage current is present. This
circuit uses the device’s input stage as its first inverter; a second inverter creates the feedback feature. The calculation of the
maximum number of components that the bus-hold circuit can handle is similar to the previous example. However, the
advantage of this circuit over the stand-alone bus-hold circuit is that it eliminates the need for external components or resistors
that occupy more area on the board. This becomes critical for some designs, especially when wide buses are used. Also, because
cost and board-dimension restrictions are a major concern, designers prefer the easy fix: drop-in replaceable parts. TI offers
this feature in most of the commonly used functions in several families (refer to Table 1 for more details).

ABT/LVT Family ALVC/LVC Family
Bus Hold Bus Hold

1]

L——  ——4
Input Stage Input Stage

Figure 12. Input Structure of ABT/LVT and ALVC/LVC Families With Bus-Hold Circuit

Figure 13 shows the input characteristics of the bus-hold circuit at 3.3-V and 5-V operations, as the input voltage is swept from
0 to 5 V. These characteristics are similar in behavior to a weak driver. This driver sinks current into the part when the input
is low and sources current out of the part when the input is high. When the voltage is near the threshold, the circuit tries to switch
to the other state, always keeping the input at a valid level. This is the result of the internal feedback circuit. The plot also shows
that the current is at its maximum when the input is near the threshold. Iy(po]q) maximum is approximately 25 uA for 3.3-V
input and 400 pA for 5-V input.
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Figure 13. Bus-Hold Input Characteristics

When multiple devices with bus-hold circuits are driven by a single driver, there may be some concern about the ac switching
capability of the driver becoming weaker. As small drivers, bus-hold circuits require an ac current to switch them. This current
is not significant when using TI CMOS and BiCMOS families. Figure 14 shows a 4-mA buffer driving six LVTH16244
devices. The trace is a 75-Q transmission line. The receivers are separated by 1cm, with the driver located in the center of the
trace. Figure 15 shows the bus-hold loading effect on the driver when connected to six receivers switching low or high. It also
shows the same system with the bus-hold circuit disconnected from the receivers. Both plots show the effect of bus hold on
the driver’srise and fall times. Initially, the bus-hold circuit tries to counteract the driver, causing the rise or fall time to increase.
Then, the bus-hold circuit changes states (note the crossover point), which helps the driver switch faster, decreasing the rise

or fall time.
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< >

Figure 14. Driver and Receiver System

Driver Switching From High to Low Driver Switching From Low to High

3 \ \ 3 T T

|t
\ Receivers: Vcc=3.3V . /
Nl ] eeee- With Bus Hold Ta=25°C ="

. /= Without Bus Hold /

> ceef > /
1 2 12
(] [}
o o
£ 8 /
3 S '\
5 5
£ i & Switched
5 Bus Hold Switched 5 Bus Hold Swi
o \ (@]
1 1 |
© \< ©
Receivers:
Vcc =33V \ ----- With Bus Hold
Ta =25°C P — Without Bus Hold
0 | s |
10 20 30 40 50 60 70 80 120 125 130 135 140
Time — ns Time — ns

Figure 15. Output Waveforms of Driver With and Without Receiver Bus-Hold Circuit

Figure 16 shows the supply current (Icc) of the bus-hold circuit as the input is swept from 0 to 5 V. The spike at about 1.5-V
Vi is due to both the n-channel and the p-channel conducting simultaneously. This is one of the CMOS
transistor characteristics.

5 T
Vec =5V

4
<
£
1
k=
o 3
5
o
>
Q
§ 2
L A
® /

1

/ \‘\
—
/ ——

0 -
0 05 1 1.5 2 25 3 3.5 4 4.5 5 5.5
V| - Input Voltage - V

Figure 16. Bus-Hold Circuit Supply Current Versus Input Voltage
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The power consumption of the bus-hold circuit is minimal when switching the input at higher frequencies. Figure 17 shows
the power consumed by the input at different frequencies, with or without bus hold. The increase in power consumption of the
bus-hold circuit at higher frequencies is not significant enough to be considered in power calculations.

Power - mW

Power - mW

Power Plot of the Input With Bus Hold

0 Vcc =55V
10 MHz
20 MHz
40 MHz
50 MHz
100 MHz
10
12
14
I I I I I I I I I
01 02 03 04 05 06 07 08 09
Switching Time - us
Power Plot of the Input Without Bus Hold
0 Ve =55V
10 MHz
20 MHz
2 40 MHz
50 MHz
41 " 100 MHz
6 i
8 .
10 4
12 4
14 1
I I I I I I I I I
01 02 03 04 05 06 07 08 09

Switching Time - us

Figure 17. Input Power With and Without Bus Hold at Different Frequencies
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Figure 18 shows the data-sheet dc specifications for bus hold. The first test condition is the minimum current required to hold
the bus at 0.8 V or 2 V. These voltages meet the specified low and high levels for TTL inputs. The second test condition is the
maximum current that the bus-hold circuit sources or sinks at any input voltage between 0 V and 3.6 V (for low-voltage
families) or between 0 V and 5.5 V (for ABT). The bus-hold current becomes minimal as the input voltage approaches the rail
voltage. The output leakage currents, Iz and Igyy  are insignificant for transceivers with bus hold because a true leakage
test cannot be performed due to the existence of the bus-hold circuit. Because the bus-hold circuit behaves as a small driver,
it tends to source or sink a current that is opposite in direction to the leakage current. This situation is true for transceivers with
the bus-hold feature only and does not apply to buffers. AllLVT, ABT Widebus+, and selected ABT octal and Widebus devices
have the bus-hold feature (refer to Table 1 or contact the local TI sales office for more information).

electrical characteristics over recommended operating free-air temperature range (for families
with bus-hold feature)t

PARAMETER TEST CONDITIONS MIN MAX | UNIT
V=08V 75
LVT, LVC, ALVC Vec=3V
V=2V -75
Data inputs
li(hold) ol /OSp LVC, ALVC Vec =36V, V|=0t03.6V 4500 | pA
i V=08V 100
ABT Widebus+ and Vg =45V |
selected ABT Vi=2V ~100
ABT This test is not a true Ipz test because bus
Transceivers hold always is active on an I/O pin. Bus hold 41
with bus hold tends to supply a current that is opposite in B
lozH/lozL LVT, LVC, ALVC direction to the output leakage current. HA
Buffers ABT This test is a true gz test since bus hold does +10
with bus hold | LvT, LVC, ALVC not exist on an output pin. +5

T Refer to the latest Tl data sheets for device specifications.

Figure 18. Example of Data-Sheet Minimum Specification for Bus Hold

Summary

Floating inputs and slow rise and fall times are important issues to consider when designing with CMOS and advanced
BiCMOS families. Itis important to understand the complications associated with floating inputs. Terminating the bus properly
plays a major role in achieving reliable systems. The three methods recommended in this application report should be
considered. If it is not possible to control the bus directly, and adding pullup or pulldown resistors is impractical due to
power-consumption and board-space limitations, bus hold is the best choice. TI designed bus hold to reduce the need for
resistors used in bus designs, thus reducing the number of components on the board and improving the overall reliability of
the system.
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3.3-V to 2.5-V Translation
With Texas Instruments
Crossbar Technology

SCDAQ004A
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current and complete.

Tl warrants performance of its semiconductor products and related software to the specifications applicable
at the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TISEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of Tl products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express orimplied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1998, Texas Instruments Incorporated
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Introduction

The Texas Instruments (TI™) crossbar-technology (CBT) family is known for its multipurpose use in the design arena. It is
used in almost every personal computer, server, workstation, and telecom application in the industry. CBT is an easy and
low-cost solution for systems that require:

Bus isolation

Bus swapping in a multiprocessor/memory environment
Live insertion

5-V to 3.3-V translation

3.3-V to 2.5-V translation

Translation from 3.3 V to 2.5 V is accomplished easily; however, reliable translation from 2.5 V to 3.3 V cannot be achieved
with the existing CBT family because there is no noise margin for the high-state switching.

2.5-V and 3.3-V Switching Standards

Figure 1 shows the 3.3-V and 2.5-V switching thresholds.

3.3V —— Vcc

25V —— V
2.4V —— Vou cc
2V—— VH 2V —— VOoH
1.7V—— VH
08V —— ViL 0.7V— V)L
04V —T— VoL 04V —— VoL
0 —— GND 0 —— GND

Figure 1. 3.3-V and 2.5-V V¢ Thresholds

3.3-V to 2.5-V Translation

Figure 1 shows there is enough noise margin (300 mV for low state and 700 mV for high state) to establish reliable translation
from 3.3-V logic to 2.5-V logic. This is always valid, but one must ensure that the input clamping diode of the 2.5-V device
is not forward biased. Vg should not exceed Vo (2.5-V logic) + 0.3 V.

2.5-V to 3.3-V Translation

Figure 1 shows a 400-mV noise margin for the low-state translation, but zero noise margin for the high state, and therefore,
translation from 2.5-V to 3.3-V devices cannot be achieved without additional consideration.

Tl is a trademark of Texas Instruments Incorporated.
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Translating With CBT

A CBT switch is a simple NMOS transistor that acts like a resistor when it is on. Its impedance varies with the amount of current
flowing from its drain to its source. A single 3.3-V power supply connected to Vc is not enough to provide sufficient
translation since Vgg can vary, depending on the input current (I) through the switch. The higher Ij is, the lower the output
logic level Vop is. A higher 2.5-V device V( is required to maintain the minimum Vgp. The following tables show the
required 2.5-V device V¢ to maintain a 2-V and 2.4-V V.

VIN =33V, VOH(MIN) =2V
I} THROUGH THE SWITCH | REQUIRED V¢c

1 pA 275V
100 pA 3V

1mA 31V
15 mA 35V
30 mA 3.7V

VIN = 3.3V, VOH(MIN) = 2.4 V
I THROUGH THE SWITCH | REQUIRED V¢

1 pA 31V
100 pA 34V
1mA 36V
15 mA 4v
30 mA 42v

To achieve a good supply voltage to the V¢ pin and still be able to modify it based on the input current requirement, a voltage
divider should be used to derive the required voltage, as shown in Figure 2. The recommended value of Ry is 10 kQ. C(pypass)
is the bypass capacitor (recommended value ranges from 0.1 to 0.01 uF and should be as close as possible to the V¢ pin of
the CBT device). The value of Ry is determined from the power-supply voltage, the input current, and the Vo requirement.

Vps
(4.5-V to 5.5-V power supply)
]

R4

Vece

R2 =10 kQ I C(bypass)

Note: C(pypass) = 0.1100.01 uF

Figure 2. Divider Network
Choosing the correct resistor size (R) depends on three factors:

® Power-supply voltage level (Vpg)
®  Chip power-supply voltage needed (V)
®  Vop level of the switch
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R| can be calculated using the generalized formula:
Ry =VRi/Ri a)
Where:

Vr1=Vps—Vcc
Ir1=Ir2 tIcc
Irp =Vec/Ry
ICC =100 pA

R, =10 kQ

The generalized formula for Ry can be expanded, by substitution, to:

R1=(Vps— Vo) [(Vec/10 kQ) + 100 pA] @
The following tables show the range of R based on a 5-V supply voltage (Vpg), 3.3-V input signal (Vyy), 2-V and 2.4-V Vo
level with up to 30-mA I(y) through the switch. These tables allow the designer to choose the correct resistor for the design,

based on design requirements.

VIN =3.3V,VoH(MIN) =2V, Icc =100 A
REQUIRED Vcc | R1ATVpg =45V |R{ATVpg=5V | R{ATVpg=55V

I} THROUGH THE SWITCH

V) (kQ) (kQ) (kQ)

1 1A 2.75 4.64 6.04 7.32

100 pA 3 3.74 4.99 6.19
1 mA 3.1 3.4 4.64 5.9

15 mA 35 2.21 3.32 4.42
30 mA 3.7 1.69 2.74 3.83

VIN =3.3V, VOH(MIN) =24V, Icc =100 tA
REQUIRED Vcc | R{ATVpg=4.5V |R{ATVpg=5V | R{ATVpg=55V

I} THROUGH THE SWITCH

(V) (kQ) (kQ) (kQ)

1 uA 3.1 3.4 4.64 5.9

100 pA 3.4 2.49 3.65 475

1 mA 3.6 1.96 3.01 412

15 mA 4 1 2 3.01

30 mA 42 0.576 1.54 2.49
Conclusion

TI’s CBT family is versatile, not only in the 5-V or the 3.3-V environment, but also in the 2.5-V arena, using a single 5-V power
supply to generate required voltage for its V¢ pin. This family functions reliably as long as the above conditions are met.

Acknowledgment

This application report was written by Ramzi Ammar, SLL Applications, Texas Instruments.
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General Information

CBT Single Gates

CBT (2 to 10 Bit)

CBT Widebus™

CBT With Integrated Diodes

CBTLV Single Gates

CBTLV (2 to 10 Bit)

CBTLV Widebus™

Application Reports

Mechanical Data
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ORDERING INSTRUCTIONS

Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the
page heading, regardless of package. The availability of a circuit function in a particular package is denoted by an
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical
outline drawings shown in this section.

Factory orders for circuits described in this data book should include a three-part type number as explained in the
following example.

EXAMPLE: SN 74CBT3245A PW R

Prefix

SN = Standard prefix
SNJ = Compliant to MIL-PRF-38535 (QML)

Unique Circuit Description
MUST CONTAIN SIX TO THIRTEEN CHARACTERS
Examples: 74CBT3125

74CBT16233
74CBTLV162292
Package
MUST CONTAIN ONE TO THREE LETTERS
D, DW = plastic small-outline package (SOIC)
DB, DBQ, DL (or L) = plastic shrink small-outline package (SSOP)t
DBV = plastic small-outline transistor (SOT)
DGG (or G), PW = plastic thin shrink small-outline package (TSSOP)T
DGV (or V) = plastic thin very small-outline package (TVSOP)t,
FK = leadless ceramic chip carrier (LCCC)
JT = ceramic dual-in-line package (CDIP)
W, WD = ceramic flat package (CFP)

(from pin-connection diagram on individual data sheet)

Tape-and-Reel Packaging
Valid for surface-mount packages only. All orders for tape and reel must be for whole reels.

R = Standard tape and reel [required for DGG (or G) and DGV (or V); optional for D, DL (or L), and
DW packages]t

The purpose of tape-and-reel packing is to position components so they can be placed automatically.
Components such as, but not limited to, diodes, capacitors, resistors, transistors, inductors, and integrated
circuits can be packed in this manner.

The packing materials include a carrier tape, cover tape, and a reel. The normal dimensions for these items
are listed in Table 1.

T Tl is changing the nomenclature for select logic devices. For details, see page 1-6.
T All reeled material previously designated LE will continue to be reeled left embossed, but an R designator will be used.

{':‘ TeEXAS
INSTRUMENTS
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ORDERING INSTRUCTIONS

Table 1. Normal Dimensions of Packing Materials

CARRIER-TAPE | COVER-TAPE REEL REEL
WIDTH WIDTH WIDTH | DIAMETER

(mm) (mm) (mm) (mm)

8 54 9.0 178

12 9.2 12.4 330

16 13.3 16.4 330

24 21.0 24.4 330

32 255 324 330

44 37.5 44 .4 330

56 49.5 56.4 330

All material meets or exceeds industry guidelines for ESD protection.

Dimensions are selected based on package size and design configurations. All dimensions are established to be
within the recommendations of the Electronics Industry Association Standard EIA-481-1,2,3.

Common dimensions of particular interest to the end user are carrier-tape width, pocket pitch, and quantity per reel
(see Figure 1 and Table 2).

:}$¢$$¢¢$¢$$$$$¢
° ] N | | 1=° ] N | 3| 1° ] N | | 1° ] °©
= - | N - ] 1 | N - ] 1 | N - ] ~_ Direction
i ] | ] - 1] | - 1] | ] - ] of Feed
Width | il [ | [ | [ | [ | [ | [ [ —
] 1 ] 1] - | N - ] 1 | N - ]
] 1 ] [ ] 1 | N - ] 1 ] [ ]
] | | N - 1] | | N - 1 | ] 1 ]
1 1
h—wﬁ Pocket/Component Pitch
(Center to Center of Pocket)
Trailer Leader
¢ (No Components) y Components (No Components)
ooooooo//éoo ooooooo//oooooo oooo//oooooo
FTFT FTFT FTFT F/TTFT
I \ I I |
L JL J JL JL JL J JL JL J JL JL il
— @ — A—pig—— As Required 4/\,—)% 560 4 p
340 for Component Count 500
Figure 1. Typical Carrier-Tape Design
"«" TEXAS
INSTRUMENTS
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ORDERING INSTRUCTIONS

Table 2. Selected Tape-and-Reel Specifications

NO. OF CARRIER-TAPE POCKET
PACKAGE . WIDTH PITCH QTY/REEL
PINS
(mm) (mm)
b 14 16.00 8.00 2500
16 16.00 8.00 2500
SOIC
DW 16 16.00 8.00/12.00 1000
20 24.00 12.00 1000
DBV 5 8.00 4.00 3000
SOT
DCK 5 8.00 4.00 3000
DB 14/16 16.00 12.00 2000
SSOP 20 16.00 12.00 2000
DL 48 32.00 16.00 1000
DGG 48 24.00 12.00 2000
8 16.00 8.00 2000
TSSOP
PW 14/16 16.00 8.00 2000
20 16.00 8.00 2000
14 16.00 8.00 2000
16 16.00 8.00 2000
TVSOP | DGV
20 16.00 8.00 2000
48 16.00 8.00 2000

%‘ TeEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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MECHANICAL DATA

D (R-PDSO-G*¥) PLASTIC SMALL-OUTLINE PACKAGE

14 PIN SHOWN

0.050 (1,27)

0.020 (0,51)

ﬂ r 0.014 (0,35) [ & [0.010(025 @
14

Q Q Q Q Q Q Q T 0.008 (0,20) NOM

0.244 (6,20) i

0.228 (5,80)

0.157 (4,00)
0.150 (3,81)

-

Gage Plane i

[ 0.010 (0,25)

0.044 (1,12)
0.016 (0,40)

OB 0000

0°-8°

o ULIPIPIIILE(IIU o Seating Plane f[\ N
oot 029 | [ 0.004(0,10) |
— 0.069 (1,75) MAX 0.010(0,25) [ =] 0.004 (0,10)

0.004 (0,10)
PINS ** 8 14 16
DIM
A MAX (0510%7) 33%454) (?63,83)
A MIN &';%S; (08353:57) %%%E;

4040047/D 10/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
Falls within JEDEC MS-012

cow
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MECHANICAL DATA

DB (R-PDSO-G**)
28 PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

0,38
ﬂ Fﬁ 0,22

15

dHAHA A

8,20
7,40

5,60
5,00

l

O
AEEERRERERE)

¢ - A

R =

I \
o LRy

0,15 NOM

|
L

Gage Plane

ﬁ ) \
corve 4| L) al

Sea
sos N

— 2,00 MAX
PINS 14 16 20 24 28 30 38
DIM
A MAX 6,50 6,50 7,50 8,50 10,50 | 10,50 | 12,90
A MIN 5,90 5,90 6,90 7,90 9,90 9,90 | 12,30
4040065 /D 02/98
NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Oow

Falls within JEDEC MO-150

Body dimensions do not include mold flash or protrusion not to exceed 0,15.
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MECHANICAL DATA

DBQ (R-PDSO-G**)
24—-PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

HAAAAAAAAAAN i

0.157 (3,99)
0.150 (3,81)

!

SEEELLELEELE]

[

0.012 (0,30)
MWWIWT Wrommm@mmmm@
24

0.244 (6,20)
0.228 (5,80)

0.008 (0,20) NOM

0.010 (0,25)

0°-
0.035 (0,89)

0.016 (0,40)

[
o HHHHEOAAANHT ¢ scatngpiane
oronzn T [=Tomswm )
— 0.069 (1,75) MAX 9.010(0.25) | =] 0.004 (0,10)

=

0.004 (0,10)
PINS **
16 20 24
DIM
0.197 0.344 0.344
AMAX 1 500) | 874) | (874)
0.188 0.337 0.337
A MIN 4,78) | (856) | (8,56)
4073301/C 02/97
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D. Falls within JEDEC MO-137
{’TEUE
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MECHANICAL DATA

DBV (R-PDSO-G5) PLASTIC SMALL-OUTLINE PACKAGE

Al H T
smemcuaill| &(/R

1 3
Gage Plane i

A\

N Seating Plane J \ ) lk

v
L 1.30 0,05 Mle ~—

4073253-4/B 10/97

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions include mold flash or protrusion.
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MECHANICAL DATA

DGG (R-PDSO-G*¥) PLASTIC SMALL-OUTLINE PACKAGE
48 PIN SHOWN

48 25

,HHHHHHHHHHHHHHHHHHHHH}HHT‘(

Gage Plane &

O J
SRLGLGLERRREREREGLRRERELY

A

%MMMMMMMMLMM _¥ Seating Plane :L(—\
0,15
1,20 MAX oo )

PINS **

48 56 64
DIM
A MAX 12,60 14,10 17,10
A MIN 12,40 13,90 16,90

4040078/F 12/97

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold protrusion not to exceed 0,15.
Falls within JEDEC MO-153
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MECHANICAL DATA

DGV (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
24 PIN SHOWN

il

P
ilhlRRN

23
13
13

N

0,16 NOM
4,50 6,60
4,30 6,20

I
l Gage Plane

L 0,15J‘ 0,08
1,20 MAX 51 .
0,05
PINS **
14 1 2 24 4
DIM 6 0 8 56
A MAX 3,70 3,70 5,10 510 | 980 | 11,40
A MIN 3,50 3,50 | 4,90 4,90 9,60 | 11,20

4073251/b 03/97

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion, not to exceed 0,15 per side.

The 24 and 48 pins falls within JEDEC MO-153 and the 14, 16, 20, and 56 pins falls within JEDEC MO-194.
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MECHANICAL DATA

DL (R-PDSO-G*)
48-PIN SHOWN

PLASTIC SMALL-OUTLINE PACKAGE

[ 0.025 (0,635) 0.012 (0,305)
ﬂ " .08 (0,203)
43

[ D] 0.005(0,13) )]

0.299 (7,59)
0.291 (7,39)

0.420 (10,67)
0.395 (10,03)

|

4 UARFRARERERREAR AR AR e

(T S
Seating Plane w J_\ )

0.006 (0,15) V?\

L /)

d 0.010 (0,25)

0.040 (1,02)
0.020 (0,51)

\
'L

[ =] 0.004(0,10) |

L 0.110 (2,79) MAX 0.008 (0,20) MIN
PINS 28 48 56
DIM
0380 | 0.630 | 0.730
A MAX 9,65) | (16,00) | (18,54)
0370 | 0620 | 0.720
A MIN (9,40) | (15,75) | (18,29)

4040048/D 08/97

NOTES: A. Alllinear dimensions are in inches (millimeters).

“ow

Falls within JEDEC MO-118

This drawing is subject to change without notice.
Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
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MECHANICAL DATA

DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
16 PIN SHOWN

0.020 (0,51)

0.050 (1,27)
[ 0.050 (1,27) | W r 0,014 (0.35) [b]0.010(0,25 @]

inAAANAH

0.419 (10,65)
0.400 (10,15)

0.299 (7,59) 0.010 (0,25) NOM

0.293 (7,45) i

}7
Gage Plane i

’

0.010 (0,25)

REEREEE

“«—————————— A ———————»

0°—

0.050 (1,27)
0.016 (0,40)

; (\ 3 \
\ J v Seating Plane L ) I_L

0.012 (0,30) E [ 0.004(0,10) |
0.104 (2,65) MAX 0.004 (0,10)
PINS **
16 20 24
DIM

0.410 0.510 0.610

A MAX (10,41) | (12,95) | (15,49)

0.400 0.500 0.600

A MIN (10,16) | (12,70) | (15,24)

4040000/D 02/98

NOTES: A. Alllinear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
Falls within JEDEC MS-013
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MECHANICAL DATA

FK (S-CQCC-N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
NO. OF A B
18 17 16 15 14 13 12 TERMINALS
o MIN MAX MIN MAX
20 0.342 | 0358 | 0.307 | 0.358
(869) | (9,09) | (7.80) | (9,09)
28 0442 | 0458 | 0.406 | 0.458
(11,23) | (11,63) | (10,31) | (11,63)
BsQ " 0640 | 0660 | 0495 | 0560
(16,26) | (16,76) | (12,58) | (14,22)
ASQ
5 0739 | 0761 | 0495 | 0560
(18,78) | (19,32) | (12,58) | (14,22)
68 0.938 | 0962 | 0.850 | 0.858
(23,83) | (24,43) | (21,6) | (21,8)
" 1141 | 1165 | 1.047 | 1.063
(28,99) | (29,59) | (26,6) | (27,0)

oowas ¢, O Caeeren
~ 4% 0.020(051) a
T 0.010 (0,25)
[ (
[ (
[ (
[ (
%&:g; — 0.045 (1,14
R Al

0.050 (1,27)

4040140/D 10/96

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a metal lid.
The terminals are gold plated.

Falls within JEDEC MS-004
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MECHANICAL DATA

JT (R-GDIP-T**) CERAMIC DUAL-IN-LINE PACKAGE

s

(32,51) | (37,08)

1.240 1.440
AMIN (31,50) (36,58)

L L LP LI LY B MAX 0300 | 0291

t— @ —P

(7.62) (7,39)
0.245 0.285
0.070 (1,78) B MIN
0.030 (0,76) (6,22) (7,24)
€ _ 0.320 (8,13)
— 0.100 (2,54) MAX 0.015 (0,38) MIN 0.200 (737

?

0.200 (5,08) MAX

_ v

i Seating Plane

? 0.130 (3,30) MIN

e ol e L

0.015 (0,38) 0°-15° — |

0.014 (0,36)
0.008 (0,20)

4040110/C 08/96

NOTES: A. Alllinear dimensions are in inches (millimeters).

A
B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.

D. Index point is provided on cap for terminal identification only on press ceramic glass frit seal only.
E. Falls within MIL STD 1835 GDIP-T24, GDIP-T28 and JEDEC MO-058 AA, MO-058 AB.
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MECHANICAL DATA

PW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14 PIN SHOWN

r ﬂr 019
14 8

HHHHHHY t
T . 0,1.1N0M/_}\
O l | Gage Plane L
LT

—— A —

o sestngpine § (1) hH
L 1,20 MAX 0,15 N

0,05

Sl

PINS **
8 14 16 20 24 28
DIM
A MAX 3,10 5,10 5,10 6,60 7,90 9,80
A MIN 2,90 4,90 4,90 6,40 7,70 9,60
4040064/E 08/96
NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0,15.
D. Falls within JEDEC MO-153
3 1,
EXAS
INSTRUMENTS
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MECHANICAL DATA

W (R-GDFP-F24) CERAMIC DUAL FLATPACK
0.375 (9,53)
Base and Seating Plane 0.340 (8,64)
| | i
: | | ,
‘ L ‘ 'y T
! | 0.006(0,15) _|
‘ \ \ 0.004 (0,10)
0.090 (2,29) ‘ 0.395 (10,03) \ 0.045 (1,14)
0.045 (1,14) 0.360 (9.14) — 0360(914) (9,14) — ¥ 0.360 (9,14) 0.026 (0,66)
¢ 0.240 (6:10) ’ \ \ ¢ 0.240 (6:10)
|4 24 | 0.019 (0,48)
f \ 0.015 (0,38)
i —— s | = 1 -
I T AUJ%CA ‘ ‘f
[ [ [ ] ]
\ \
[ 1 [ 1 ]
| |
[ ] [T ]
\ \
[ ] - l
l l 0.050 (1,27)
[ - I ]
0.640 (16,26) ! ! j
0.490 (12,45) | } l [ } ]
| |
[ ] [ ]
x x
| |
[ i [ ]
x x
| |
[ N [ ]
| |
l | ] l | | 0.030 (0,76)
— 0.015 (0,38)
L =7 4|
[ | | I JT _ |l | ]
12 30°TYP 13 ?
1.115 (28,32)
0.840 (21,34)
4040180-5/B 03/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Falls within MIL-STD-1835 GDFP2-F24 and JEDEC MO-070AD
E. Index point is provided on cap for terminal identification only.
%3 1,
EXAS
INSTRUMENTS
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MECHANICAL DATA

WD (R-GDFP-F**)

CERAMIC DUAL FLATPACK

48-PIN SHOWN
0.120 (3,05)
— o . 13) TYP
0.075 (1,91) 0.005(0,13)
[ 1
1.200 (30,50) ol
0.950 (24,13)
0.390 (9,91)
0.370 (9,40)
1 7 48
; : 0.025 (0,635)
A :
; ; [ 0.010 (0,25) TYP
24 25
NO. OF
PINS™ 48 56
0.640 0.740
AMAX 1 (16,26) | (18,80)
0.610 0.710
A MIN (15.49) | (18,03)
4040176/D 10/97
NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for pin identification only
E. Falls within MIL-STD-1835: GDFP1-F48 and JEDEC MO-146AA

GDFP1-F56 and JEDEC MO-146AB
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Advances in BJT Techniques for
High-Performance Transceivers

Barrie Gilbert, IEEE Fellow

Analog Devices Inc.
1100 NW Compton Drive
Beaverton, OR, 97006

ABSTRACT

New low-inertia bipolar junction transistor (BJT) technologies have paved the way for many novel
cell designs during the past few years. These IC processes are optimized for operation at low supply
voltages and support the high-performance passive components (such as inductors, low-capacitance
thin-film resistors and low-resistance metal-oxide-metal capacitors) needed to realize integrated
transceivers. This paper presents several circuit concepts, of general value, which have proven useful
in the realization of high-performance cellular and cordless telephony applications.

INTRODUCTION

It has become commonplace to see an increasing use of CMOS in telecommunications
applications, not only for those parts of a modem transceiver where it is most obviously suited
(microprocessor, memory, DSP, ADCs, DACs, codecs and the like) but also in areas which
have classically been the almost exclusive domain of bipolar technologies (shared with GaAs).
The motivation is usually stated as involving a combination of cost reduction and the
desirability of achieving higher levels of integration. However, the real reasons are often a little
different, being largely pragmatic: the product developments are conducted in environments
where advanced bipolar processes are either not available, or there is a specific objective to find
alternatives to bipolar solutions as an academic exercise, with the hope of immediate adoption
by industry if certain system objectives can be fully met in CMOS.

It would be both unwise and unjustified to cast doubt on the viability of “doing it all in
CMOS?”, but would be equally inadvisable to presume too much too soon. CMOS has certainly
proven to be a worthy challenger to bipolar, in numerous situations, but it would be a mistake
to imagine that all the necessary questions have been satisfactorily answered. Analog Devices,
like other semiconductor companies with a strong interest in telecommunications, has remained
very active in developing new bipolar technologies for both current and emerging IF, RF and
microwave applications, as well as ensuring access to state-of-the-art “pure CMOS”, down to .
0.25um. Several BiCMOS processes have been developed since the mid-70’s, the most recent
of which combines a 20GHz NPN with a 0.6um CMOS. In the “pure bipolar” domain, the
processes in production include a 25GHz junction-isolated technology, and complementary
bipolar (CB) technologies using bonded-wafer techniques to provide full dielectric isolation. In
these CB processes, all transistors are true three-terminal devices. There are no significant
substrate effects: there is no leakage current, no possibility of latch-up, and the collector-
substrate capacitance Cjg is very much lower than in comparable junction-isolated processes.
This capacitance is free from the voltage-modulation of Cjg, which has a significant impact on
the performance capabilities of many analog cells. For example, VCO pushing, and distortion
in low-intermodulation mixers, modulators, demodulators, RF and IF amplifiers, due to the
varactor nature of this capacitance in standard BJT technologies, are absent.

Authorized licensed use limited to: Penn State University. Downloaded on June 05,2025 at 18:41:47 UTC from IEEE Xplore. Restrictions apply.
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The availability of dual-polarity device types in integrated circuit design is one of the key
strengths of CMOS, affording, for example, the extensive use of Class-AB techniques to
minimize quiescent current consumption, well-known as a major concern in all portable
systems, such as cellular and cordless telephones, and pagers. Similar benefits accrue to the
use of complementary bipolar processes using dielectric isolation, but with a highly significant
difference. The essentially complete isolation of both the NPN device and its high-speed PNP
partner, provided by the bonded-wafer technology, stands in strong contrast to what must be
faced in the design of CMOS circuits, where substrate effects abound, both DC (for example,
back-gate biasing effects) and AC (signal coupling via the substrate or well regions).

Further, these state-of-the-art CB processes provide thin-film resistors, having a sheet
resistance of either 100Q or 1kQ per square, and a minimum width of 2um. They are placed
on a thick field oxide, and thus have very low parasitic capacitances, which (if necessary) can
be “contained” by the use of planar shielding techniques. They have an extremely low
temperature coefficient of resistance (TCR) of about 10-20ppm/°C, and a matching TCR of
under 1ppm/°C, with no voltage nonlinearity and of course no resistance modulation due to an
associated junction. While this may seem like the kind of specialized resistor technology
needed to realize erstwhile DAC architectures, long-since eclipsed by clever capacitor-based
schemes used in contemporary CMOS converters, it should be remembered that all circuit
impedances with the dimension of resistance are ultimately traceable to an actual resistor,
which, with package pins already in heavy demand, is likely to be on-chip. It is not hard, in
bipolar cell design, to transform this “reference” resistor into an “input impedance” of high
accuracy. If necessary, one can also lean on laser trimming, to achieve even more accurate
impedance control, where needed, as well as attain levels of calibration accuracy (for example,
in certain specialized measurement ICs) that are difficult or impossible to achieve when limited
by normal manufacturing tolerances. A design technique that will be described in a moment
allows one to maintain very accurate gains even when the junction resistances of the transistors
would normally lower the gain, sometimes severely. Many of these compensation techniques
rely on the subtle analog multiplication properties of the BJT.

These advanced bipolar technologies depend on metallic and dielectric layers of a quality that
only a few years ago were thought quite unnecessary for analog integrated circuits. (A passing
analogy might be drawn in noting that, to an increasing extent, high-performance MOS
memory cells are limited less by the active devices than by storage-capacitor interconnection
technologies). The metal-oxide-metal capacitor (MOMCAP) uses a proprietary metal bottom
plate, a thin-oxide dielectric and an aluminium top plate. The low sheet resistances of these
layers, and the high ratio of top-to-parasitic capacitance (typically 15:1) are important
advantages in RF design.

For on-chip spiral inductors, it has long been understood that at moderate frequencies (0.5-
2.5GHz) the primary loss mechanism is due to the resistance of the metalization layer. To
reduce the loss, it is common to use both levels of a two-layer system. In this way, the typical
series resistance is about 1Q per nanohenry, which means that the element has a zero in its
impedance function at 160MHz. More advanced bipolar technologies provide a very thick third
level, for use not only in fabricating low-loss inductors, but also as a planar screening layer
over very sensitive (or, conversely, highly-energetic) areas of an integrated system. The
coming generation of advanced analog processes will take complementary bipolar design into
the microwave regime. All of the following examples of new cell concepts, used in a variety of
communications applications, can operate on 2.7V supplies at —-40°C, and many can operate at
lower voltages. However, they do not all use (or need) complementary design techniques.
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MIXERS

Two recent advances in monolithic active mixers using BJT technologies are described here.
Both follow the standard approach to the realization of a fully-balanced mixer, using an RF
stage that performs voltage-to-current conversion, whose differential signal is applied to a
standard four-transistor “mixer core” which performs sign-reversal at the LO frequency, and
generates the IF at an open-collector output. The first uses Class-A biasing, provides a linear-
in-dB variable-gain capability (30dB range), and exhibits a unique “elastic transconductance”
feature, which will be explained. The second, called the MICROMIXER uses true Class-AB
techniques, provides a precise impedance match at its input, has fixed gain and an extended
linear range, leading to high intermodulation intercepts.

Figure 1 shows the variable-gain “Triplus” stage, so called because it comprises a multi-tanh
triplet [1,2], formed by the differential pairs Q1/Q2, Q3/Q4 and Qs/Qs, plus a novel biasing
arrangement involving Qa, Qg, Qc. Iour drives the emitters of the mixer core (not shown
here). In the usual triplet, the emitter area ratios, A, of the outer pairs are typically set to
between 8 and 15, while the ratio of the bias currents to these pairs to that used in the central
pair, which have equal-area emitters, is chosen to maximize the linearity over the required input
voltage range. However, such a fixed biasing scheme leads to much elevated noise levels due
to the uncorrelated contributions from current-sources Qa and Qc, and that of the outer pairs.

A moment’s reflection shows that these outer pairs are not needed at high gains (when the
signal amplitudes can be assumed to be very small). A better plan, then, is to de-bias them
under these conditions, and gradually include them in the overall transconductance as the gain
is lowered, corresponding to operation with large input levels. This is the function of the
emitter resistors Rg. At maximum gain, when the central current is fairly high, the outer pairs
receive a much lower bias current, due to the back-EMF generated across these resistors, while
at minimum gain all the currents are small and their ratio is dominated by the emitter area ratios
of Qa, Qg and Qc. There is a further advantage to the Triplus stage: since the noise generated
in the outer pairs becomes progressively less significant at high gains, these may use very
small (thus, low-capacitance, high-fr) transistors.
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Figure 1 The Triplus Variable-gm Cell, with Linear-in-dB Gain Control
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The linear-in-dB gain feature is provided by the transistors in the right-hand area of the cell.
The primary bias current Ip is essentially mirrored in the bias transistors, but the voltage drop
introduced across Rg by the gain-control current Ig lowers the VgE of these transistors linearly,
which causes an exponential reduction in the bias current in Qg. Figure 2 shows the
incremental gain vs. the instantaneous input voltage Vi, for five values of Ig. Notice that the
signal capacity “stretches” outward as the gain is lowered, while it is much narrower at high
gains, leading to the term “elastic transconductance”. The gain law-conformance error is
40.08dB over 30dB, and the input noise is 0.8nV/VHz at full gain.
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Figure 2 Incremental Gain vs. Vy for the Triplus g, Cell
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Figure 3 The Minimal MICROMIXER

A quite different approach to the linearization of the RF input stage is used in the MICROMIXER
[3,4], the minimal form of which is shown in Figure 3. Here, Q; acts essentially like a
grounded-base stage, biased by the diode-connected devices Qz; and Qz2, and AC-grounded
by Cp, while Q2 and Qs form a unity-gain simple current-mirror. The zero-signal current in all
these transistors is set by Iz and the area ratio relative to Qz; and Qzs. By setting this current to
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a particular value, the incremental input resistance can be precisely controlled. For example,
using 258.5uAP, the 1e’s will all be 100€2, and Ryy will be 50Q. (Note that, inevitably, this is
traceable to an actual resistor in the system).

Now imagine what happens when the generator voltage swings very negative: Q is able to
turn on harder, perhaps to several milliamps, and fully absorb the current through the source
resistance and convey it forward to the left-hand half of the mixer core. Conversely, when
VGEN swings very positive, the mirror turns on harder and delivers a large signal component to
the right-hand pair. That is, the RF stage of the MICROMIXER is a Class-AB circuit, with an
almost unlimited signal capacity, at least in the 1dea1 case, where the devices have very high
current-gain and low junction resistances.

Closer scrutiny of this circuit shows that the incremental input impedance falls for either
polarity of Vggn. The resulting mismatch to the source will result in nonlinearity. This can be
addressed by the inclusion of padding impedances in the emitters of Q;-Qs, to achieve a very
linear input system [4]. A full discussion is beyond the scope of this overview. Figure 4 shows
an inductively-degenerated circuit that exhibits a 50 resistive input at 1.6GHz, has an
amplifier-mode noise figure of 2.6dB and a two-tone third-harmonic intermodulation intercept
of +5.4dBm. On-chip inductors are used. This figure also shows a more sophisticated biasing
system, which servos the zero-signal (and large-signal mean) current in Qo to 1.18mAP. The
LO drive and IF loading details are crucial, but not shown here.
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Figure 4 A Practical L-Band MICROMIXER

I F AMPLIFIERS

IF amplifiers broadly fall into two categories. The first will be called linear/AGC amplifiers.
These provide the highest possible linearity for coping with signals in which there are
amplitude modulation components. They invariably provide a gain-control function, often for
use in an autonomous AGC loop, in which case one or more detectors are required. The
second class will be called limiter/RSSI. These provide a high fixed gain and a limiting
function, for use with signals in which the information is in FM or PM form. The RSSI
(Received Signal Strength Indicator) function is usually implemented by a multiplicity of
detectors along the amplifier chain, whose outputs are added. In either case, it is often
necessary to provide one or more interfaces at which filters can be included.
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The multi-tanh triplet is useful in linear/AGC amplifiers, providing the required high linearity to
cope with an insufficiently filtered adjacent-channel signal, which may often be as large as
30dB above the wanted carrier. Figure 5 shows two stages of an IF system each of which
provides a gain of typically 0-30dB. Here, the offsets required to synthesize the triplet function
are not generated directly by emitter-area ratios, but by equivalent voltages Vrlog(A) (where V1
=kT/q) generated across resistors in the emitter-followers which also provide DC level-shifting
and additional power gain between stages.
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Figure5 A Variable-Gain IF System Using Multi-tanh Triplets

Although this method introduces noise, it can be used in IF amplifiers because the noise
requirements are not so critical as in a mixer. For the same reason, the tail currents, which
typically vary over a 30:1 ratio, are now in fixed proportion. The exponentiator needed for the
linear-in-dB gain-control function is similar. An analog multiplier (not shown) is used to
convert a temperature-stable gain-control voltage, Vg, into a PTAT control current, resulting in
stable scaling of the AGC voltage (typically 20mV/dB) and thus of an RSSI output. The gain-
control function can be held to within £0.2dB over a total range of 100dB (including a
variable-gain mixer). This gain-control technique is much more attractive than those using a
“variable cascode” method (a fixed-gn, input cell is followed by a current-steering cell).

Limiter/RSSI (logarithmic) amplifiers follow a different design approach. Five to ten cells are
invariably used, each having a fixed small-signal gain Gy of between 8 to 16dB. Each stage is
equipped with a detector. The choice of gain depends on (a) the overall gain-bandwidth
needed, and thus, the limiting sensitivity and total dynamic range, (b) the accuracy required of
the logarithmic RSSI function, synthesized as essentially a series of piecewise linear segments
and (c) total current considerations. Using a Gg of 12dB, for example, seven cells provide a
dynamic range of a little more than 84dB, with a log-conformance (ripple) error of about
10.2dB in a well-designed part. Bandwidths typically range from 25MHz (for 10.7MHz
operation, the response shaped to minimize noise) up to 3GHz in specialized applications.
Using precision tapered biasing and device-sizing techniques, the first-stage noise figure may
be kept below 6dB while conserving the overall power.
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