
            archive.org 

AFFIDAVIT OF NATHANIEL E FRANK-WHITE 
 
1. I am a Records Request Processor at the Internet Archive. I make this declaration 

of my own personal knowledge. 
 
2. The Internet Archive is a website that provides access to a digital library of Internet 

sites and other cultural artifacts in digital form. Like a paper library, we provide 
free access to researchers, historians, scholars, and the general public. The Internet 
Archive has partnered with and receives support from various institutions, 
including the Library of Congress. 

 
3. The Internet Archive has created a service known as the Wayback Machine. The 

Wayback Machine makes it possible to browse more than 450 billion pages stored 
in the Internet Archive's web archive. Visitors to the Wayback Machine can search 
archives by URL (i.e., a website address).  If archived records for a URL are 
available, the visitor will be presented with a display of available dates.  The visitor 
may select one of those dates, and begin browsing an archived version of the Web. 
Links on archived files in the Wayback Machine point to other archived files 
(whether HTML pages or other file types), if any are found for the URL indicated 
by a given link. For instance, the Wayback Machine is designed such that when a 
visitor clicks on a hyperlink on an archived page that points to another URL, the 
visitor will be served the archived file found for the hyperlink’s URL with the 
closest available date to the initial file containing the hyperlink. 

 
4. The archived data made viewable and browsable by the Wayback Machine is 

obtained by use of web archiving software that automatically stores copies of files 
available via the Internet, each file preserved as it existed at a particular point in 
time. 

 
5. The Internet Archive assigns a URL on its site to the archived files in the format 

http://web.archive.org/web/[Year in yyyy][Month in mm][Day in dd][Time code in 
hh:mm:ss]/[Archived URL] aka an “extended URL”.  Thus, the extended URL 
http://web.archive.org/web/19970126045828/http://www.archive.org/ would be the 
URL for the record of the Internet Archive home page HTML file 
(http://www.archive.org/) archived on January 26, 1997 at 4:58 a.m. and 28 
seconds (1997/01/26 at 04:58:28). The date indicated by an extended URL applies 
to a preserved instance of a file for a given URL, but not necessarily to any other 
files linked therein. Thus, in the case of a page constituted by a primary HTML file 
and other separate files (e.g., files with images, audio, multimedia, design 
elements, or other embedded content) linked within that primary HTML file, the 
primary HTML file and the other files will each have their own respective extended 
URLs and may not have been archived on the same dates. 
 

6. Attached hereto as Exhibit A are true and accurate copies of screenshots of the 
Internet Archive's records of the archived files for the URLs and the dates specified 
in the attached coversheet of each printout.  
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7. Attached hereto as Exhibit B are true and accurate copies of the Internet Archive's 
records of the archived files for the URLs and the dates specified in the following 
table. 

 
Folder URL 
001 https://web.archive.org/web/20040417091747/http://www.netchip.com

/library/spec/1080spec06.pdf 

002 https://web.archive.org/web/20101230133512/http://www.fairchildse
mi.com/ds/FS/FSUSB63.pdf 

 

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

DATE: ________________________ ________________________ 
 Nathaniel E Frank-White 

Nathaniel Frank-White08/31/2023

Please see attached
 All Purpose
 Jurat form

 for additional
 Notary Events
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https://web.archive.org/web/20110228014925/http://www.intechweb.org/subject/engineering/automotive-
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Complexity Waveform lnterpolaUon) vocoder IC sulled to bOlh wJreless and wirell'ne voice 
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professional... ~ 

Embedded Array 
10110612('107) 
Leveraging the company's experllse In suuctured-ASIC 1echnology. ChlpX has In1rodueed a series 
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to communicaIe with other semiconductor __ M.2!:!_ 

Single-Chip UMTS Solution 
101/0312007) 
The QSC6240 chip for WEDGE (WCDMA and GSMIGPRS/EDGE) alld the OSC6270 product lor 
HEDGE {HSDPAJ\IVCDMA and GSMIOPRSJE DGE) are the world"s first sing~ chips to com~ne a 
rarJlo transceiver, a baseband modem and a mummedia processor together wllh power 
management runetJonamy onI0 .. ~ 

55nm Cell-Based IC 
101103•2007 / 
The CB-55l is a cell-based integraled circuU built on NEC's 55nm UX7LS process technology. The ASIC demonstrates a 
40~ reduction In power consurnpbon lrom the preYiOus 90nm CB-90M. The CB-55L has more than t'wice the density or 
prevtous devices. n1t1ng 925.000 gates per mm2. II . .. MM!' 

Video-Processing IC 
I01/0Jl2007J 
The ABT2010 Vkleo-proc:ess1ng IC has been designed 1or format-convers10n apprications ,n HOTVs; ovo. HD-DVD, and 
Siu-Ray playeJJreeorders: and AV receivers. Fea1ures or the video-processing chtp lneh.ide 10-bd pteetslon Video scaling that 
can lndependenIly scale an image hortzonta... Mara 

Mobile TV Chips 
t0l/0312007) 
The 0IB908:ic.-H has been designed to offer a cost--effecllve OVB-H-only soauoon tor inIegraUon Into 
mobl!e phones. The 1C inciudes a demodulator, a second-generation multi-band RF luner, an LNA 
and all filters while being onJy half as big its predecessor. A multi-mode, multl-band . . ~ 

eASIC, ASIC Architect join hands to deliver PCI Express (PCle) Endpoint 
Controller and DDR2 memory controller 
108102/21)071 
eAStC Corporation. a prov«ter of Structured ASIC deVlees and Conngurable !Ogle IP, and ASICArenlteet, a Iead,ng suppaer 
of high speed IP cores, have unve~ed lhe immediale avallabillty of two new high-speed interfaces for eAStC's 90nm 
Nextreme Struclured ASIC FamiJy: PC1 Expres... More-

Low-Cost Cell-Phone Platform 
101/02/2007) 
Targeting the market's largest segmenl, Che TrueNTRY X122 low-cost ceUular-phone platform 
consists of silicon chips, software (ineluding Age,e·s proven protocol stack al\d rramewo~s) and a 
deveiopmeot kl!. II plallorm adheres to u,e General Pael<et Radio Serwee (GPRS) ceIIutar s .. . 
M9M 

USB In Automotive: No Longer Just For PCs 
101>09'2()06) 
Media Inside the automobile has tollOWed In the footsteps or consumer electronics. Ftom eighHrael(; 
players 10 cassettes to CDs. Ifs ete.ar that MFl3 ls ne:Kt In line, Well over 150 mlmon consumers have 
an lPod or MP3-equivalent. and FM transmitters and factory-Installed 1Pod doc... ~ 

Digital Audio Processor 
(01,0912006) 
Aimed a t mobile appllcaIions. lhe 5x5mm PSM711LO ls a high-performance soond processor 
combined witn a digital power amplifier. U supports 1,4W in parallel mono speaker drive mode. two 
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More 

Structured-ASIC Prototyping 
(01 IOI' 12000 I 
ChlpX announced a development kit for Its CX6100 lamlly of strucIured ASICs, fntegratlog the same PCI Express (PCle) 
PHY as that used In the CX6100 wilh a PCle developmenl board and FPGA. The kh allows developers to desfgn aod verify 
thetr initial PC le protolype with lhe same PH .. More 

Gate Array In Tiny WCSP 
(0110tl/2006) 
The small~scale gale array products in the S1l50000 series do not onty boasl smaner package sizes. bul also offer a large 
range or products fealunng a diverse set of gale numbers. All lhese new products (core voltage. 3.3 V, 110 voltage: 5 V. 
a.ment consumption: 0.7 l,JW/MH1.IBC, ... M"1rf! 

QDR-11 Dual-Port Interfaces 
(01/06'2006I 
Dual-port deviC:es are used to facilitate communications between multiple procesSOfs by way or two 
pons lntegralir\Q memory and roglc conlJ'OI, wtiieh gwes the processO<S simultaneous access 10 a 
common eentral memory. The IDT QDR-11 dual-pon devfees are available In l>Olh 9Mbl\ (7 .. . !!12!:l! 

Digital-Audio-Codec Processor 
(0110612006) 
The PSM715 Is a dlg,tal lntegraled eodee amplifier combined w,\h a high-pertormanee sound 
processor for mobile aPf)Ucaoons. II supports up to 1,4W in parallel mono speaker drfve mode, up to 
800mW+800mW rtller-free slereo digital amplifiers for the speakers, up to 100mW mono dlgi .. . 
M= 

Embedded Flash Enables New Sensor-Interface Applications in 
Vehicles 
(0110512006/ 
The Increase In eleclronlc contenl m passenger vehK:les continues apace. New Jeatures and 
systems relaling lo vehicle safety, comfort and convenience, as well as powertrain. are being 
developed and implemented as quickly as possible by major car manufacturers. In a hugely 
oom et. .. Mog 

Embedded LCD Controller 
(0ll0~'2006I 
The S1013513 is a colour LCDITV graphics controller wnh an external SCRAM memory interface 
and supports a wide rar\ge of CPUs and dls.plays. Tl'le architecture is des,gned to meet the low-cost, 
low-power requIremen1s of embeddedsystem markets In the low- to mid-end segment such as m ... 
Mon, 

Multi-Gbitls SerDes PHY 
(0110412006) 
Small fabless company Ansem now delivers analogue IP in standard 90nm TSMC technology. As a 
promising developmenl, the company roslomdeslgned a 2.5 to 3.125Gblt/s molti-slandard (SONET. 
XAUI and Rapld 110) SerDes PHY, for use in Kawasaki Microelectronics' ad'Yanced-communlcalk>n 
A .. . M!!!S 

Integrated Soc Solution 
(011"117006) 
Se,gger GmbH's embOS real-time operating system (RTOS) is now availa?>le tor NEC E.lectronk:s' 
System--on-Chip Ute+ . ARM7TDM t-based customisable microcootroller and System-on-Chip destgn 
platform. The real-time kernel is well-suited for resource-constrained embedded designs. and tog .. 
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Embeddable FPGA Cores 
(0110 '2006) 
A solution for IC designers who need an embedded FPGA (eFPGA) macro In their ASIC or SoC design. the Menta eFPGA 
core is a wstomisable, domain-specific reconfigurable core thal can be integrated into any design by three differenl means: 
inskle a general-purpose processor. oonnec... ~ 

Cached DSP Cores 
(Olfrl, 12006) 
The ZSP410. ZSP520 and ZSP560 licensable DSP cores feature cadled memory and provide designers With grealer levels 
of nexIbility in chOosing how to distribute instructions and data between Dn•chip and exiernal memory. This enables the 
lmpIemenIation of more rooust ASIC and SoC d. .. ~ 

ASIC-Prototyping Platform 
(01104/2000) 
T~e HAPS-31 and HAPS-32 Vl~ex-4 pIau01ms open up advanced ASIC prololyping 10 smaller 
designs . Before their Integration into a targe, design. u,e- bOards make 11 very eoSl-(!,tteetlve to \VOrk 
on ~mall projects. Botn products are pan of lhe lego-II1<.e HapsTrak connection system whl.. . More 

Tools And IP Package 
(0110412006) 
The Teja FP Platform Is a complete package for lmplementfng packet-processing designs in 
software on FPGAs wllh mullfple embedded proe@ssors. The platform includes pre-designed multi• 
processor labric componenls plus other IP elements lhat are easity assembled, configured. and 
man ... M2!! 

Driving Medical-Device Innovation 
(01/0412006) 
Today, facing ctinK:al demand for much faster progress, medical--device designers are drawing on 
Innovations in numerous flelds to improve the diagnostic. monitoring and lherapeulic capab(Mles of 
next-generation devices. These innovations can improve treatment and care fOf milli.. . M9R 

Optical Modulator Driver 
(0110212006) 
The TGA4953-SCC-Sl optical modulator driver has been designed pnmanly for applications in OC-
192 higti~speed fibre-optic comrnunlcatiOl'I systems. The MSA~mpliant device consists of two 
w1creban<l ampltfiets con,blned wllh oJf--ctilp clra.ilIry, au assembled lnI0 a surface-mount pacl<a ... 
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USB In Automotive : No Longer Just For PCs 
Media inside lhe automobile ... 
Universal Serial Bus (USB) has long been the ubiquitous standard for PC 
peripheral connectivity, but recently it has started venturing into the automotive 
market. MP3-supported stereos, DVD players and advanced GPS navigation 
systems are all part of Infotainment automotive electronics. Equipping our cars 
with these high-tech gadgets requires a sophisticated, yet simple , form of 
communication. 
01/09/2008 
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Media tnSKSe the automot>.le has lollowe<I In the footsteps of consumer etectronrcs. 
From eight.track: players to cassettes 10 CDs. ll's clear that MP3 is next In line. 

Well over 150 million consumers have an iPod or MP3-equlvatenl, and FM transmitters and factory-rnstaJled iPod docks are 
simply a band-aid until stereos incorporate drrect connections. lnfotainmenl also Includes touch-screen navrgatfon 
equipment. fold-down video screens and mobile--pl'lone speaker systems: suddenly the car has become a PC on wheels. 
As m°'e portable consume, elec.t.ronlcs interface with 1nrota1nment unils, a stanirJard lorm or connectivity Is needed 1riat can 
work with nearty all devices. This same dilemma existed In the PC ma1ket over ten years ago. whlch led to lhe bll1h of use. 
The automotive induslry does nol need 10 relnvent the wheel : nearty all consumer electron1cs are PC-dependenl for some 
form of functionality (downloadlng MP3s, uploading pictures. etc.), and the connection most wtdety used is USB - so the 
au1omotive industry already has a universal standard to take advantage of. 
,nrotalnment cie$fgr, V5lng USB 
To utmse USB Inside the aulomoblle, either the Portable consumer device or the inrotalnmenl system must conlaln a USB 
host to control u,e flow of data. The use host In these devrces ts llOI lhe typtca1 host cootroner in your PC. but rather an 
opomfsed ASIC or embedded host IC targeted for portable consumer electronk:s. High-end inf01ainment systems 
(advanced GPS nai.iigatlon. full~featured stereos} onen contaln an ASIC customised to perform some dedlcaled function . 
Since these ASICs are ty~calty built from IP Bbrarles. they onen inlegrate USB host IP to support USB per1pherals. Simpler 
systems (basic stereos. mObile phone docks) do not require as much PfOCessing power and may choose to use a very 
basic ASIC Of an embed<led microprocessor. In 1/lese cases. a USS ~osl can be adde<I us,ng a dlsaete embeoded hOsl IC. 
Using such an embedded hos1 allows lhe ASIC to slim oown 11s feature set to save space and cost, wn,Ie 51;11 supporting 
USB. A discrete embedelOO nost can afso allow quicker lime-to-market. Wtietner a destgner cnooses to use an incegraled or 
a discrele soluUon. alt USS hosts 1equlre a host stack. The latter is essentially lhe brains to the hosl controller. enabling all 

USB functional~ ;nside a coosumer appl;catioo. A typ.cai host stack oon1alos U'le :applica~n-programming in1ertilce, a reai­
tlme operating system and core USB dlivers. When designing a USB host Rlto an iofotamment system , the application and 
us.age mOdel 'Will define ,tie necessa,y bandWidth requirements. For n,ost automoni.ie applications . run-speed use (12 
Mbps) Is sufficlent For example , tne average MP3 ls compressed between 128 .and 192Ktips, with the hlgriesl quality MP3 
pushing 3201<bps. well below the 12Mbps full-speed USS can support . Even uncompressed WAV mes slream from a CD 
transfer at a maximum data rale of 1.5Mbps, which again falls wefl in to the range or full-speed USB. High-speed USS 
(480Mbps} should only be oonsidered i1 the system has 1GByte or above of on~board stororage or streams h1gh-resorutioo 
vicleo.Aulomot1ve lnfotainmenl systems must be prepared to operate in the most extreme lernperatures. To ensure proper 
runctlooal1ty 01 au automotive dev,ces Jn all conditiOns. trie Automotive Electronics Council (A.EC) ttas deoned a 
spe,cffiealton 1<nowo as th!! AEC 0100. which calls for automotwe oomponenls to operate In a lemperature range rrom -40 
to +1 so~c . with varying grades in betwt!:en. Cenain car manufacturers may require all components in an infolalnment 
system lo com~y wllh a cenain grade outlined in the AEC 0100 specifications. 
The USS 5olutlon 
With many specifications and requiremenls to oonsider. choosing the right USB solution can be a challenge. Cypress 
Semiconductor's EZ·H0St (CY7C67300) embedded host SOIUttOn is an AEC-qualifled device WUh Whele prOducl suppon.. 
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USB In Automotive : No Longer Just For PCs 
Media inside lhe automobile ... 
Universal Serial Bus (USB) has long been the ubiquitous standard for PC 
peripheral connectivity, but recently it has started venturing into the automotive 
market. MP3-supported stereos, DVD players and advanced GPS navigation 
systems are all part of Infotainment automotive electronics. Equ ipping our cars 
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Media tnSKSe the automot>.le has lollowe<I In the footsteps of consumer etectronrcs. 
From eight.track: players to cassettes 10 CDs. ll's clear that MP3 is next In line. 

Well over 150 million consumers have an iPod or MP3-equlvatenl, and FM transmitters and factory-rnstaJled iPod docks are 
simply a band-aid until stereos incorporate drrect connections. lnfotainmenl also Includes touch-screen navrgatfon 
equipment. fold-down video screens and mobile--pl'lone speaker systems: suddenly the car has become a PC on wheels. 
As m°'e portable consume, elec.t.ronlcs interface with 1nrota1nment unils, a stanirJard lorm or connectivity Is needed 1riat can 
work with nearty all devices. This same dilemma existed In the PC ma1ket over ten years ago. whlch led to lhe bll1h of use. 
The automotive induslry does nol need 10 relnvent the wheel : nearty all consumer electron1cs are PC-dependenl for some 
form of functionality (downloadlng MP3s, uploading pictures. etc.), and the connection most wtdety used is USB - so the 
au1omotive industry already has a universal standard to take advantage of. 
,nrotalnment cie$fgr, V5lng USB 
To utmse USB Inside the aulomoblle, either the Portable consumer device or the inrotalnmenl system must conlaln a USB 
host to control u,e flow of data. The use host In these devrces ts llOI lhe typtca1 host cootroner in your PC. but rather an 
opomfsed ASIC or embedded host IC targeted for portable consumer electronk:s. High-end inf01ainment systems 
(advanced GPS nai.iigatlon. full~featured stereos} onen contaln an ASIC customised to perform some dedlcaled function . 
Since these ASICs are ty~calty built from IP Bbrarles. they onen inlegrate USB host IP to support USB per1pherals. Simpler 
systems (basic stereos. mObile phone docks) do not require as much PfOCessing power and may choose to use a very 
basic ASIC Of an embed<led microprocessor. In 1/lese cases. a USS ~osl can be adde<I us,ng a dlsaele embeoded hOsl IC. 
Using such an embe<lded hos1 allows lhe ASIC 10 slim oown 11s tea1ure sel to save space and cost, wn,1e 51;11 supporting 
USB. A discrete embedelOO nost can afso allow quicker lime-to-market. Wtietner a destgner cnooses to use an 1ncegra1e,o or 
a discrele soluUon. alt USS hosts 1equlre a host stack. The latter is essentially lhe brains to the hosl controller. enabling all 

USB functional~ ;nside a coosumer appl;catioo. A typ.cai host stack oon1alos U'le :applica~n-programming in1ertilce, a reai­
tlme operating system and core USB dlivers. When designing a USB host Rlto an iofotamment system , the application and 
us.age mOdel 'Will define ,tie necessa,y bandWidth requirements. For n,ost automoni.ie applications . run-speed use (12 
Mbps) Is sufficlent For example , tne average MP3 ls compressed between 128 .and 192Ktips, with the hlgriesl quality MP3 
pushing 3201<bps. we-II below the 12Mbps full-speed USS can support . Even uncompressed WAV mes slream from a CD 
transfer at a maximum data rale of 1.5Mbps, which again falls wefl in to the range or full-speed USB. High-speed USS 
(480Mbps} should only be oonsidered i1 the system has 1GByte or above of on~board stororage or streams h1gh-resorutioo 
vicleo.Aulomot1ve lnfotainmenl systems must be prepared to operate in the most extreme lernperatures. To ensure proper 
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to +1 so~c . wllh varying grades in betwt!:en. Cenain car manufacturers may require all components in an infolalnment 
system lo com~y wllh a cenain grade outlined in the AEC 0100 specifications. 
The USS 5olutlon 
With many specifications and requiremenls to oonsider. choosing the right USB solution can be a challenge. Cypress 
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1 Highlights 

1.1 Introduction 
The NetChip USB TurboCONNECT provides a single chip solution for connecting two USB Hosts.  No external 
microprocessor is needed.  The Netchip USB TurboCONNECT offers a quick and easy solution for host-to-host 
communications at speed equivalent to an Ethernet 10BT connection.  Users can now network two or more Universal 
Serial Bus (USB) computers through standard Plug & Play technology without adding network cards.  

1.2 Features 

1.2.1 General Features 
• Single-Chip USB Host-to-Host Connection 
• Low Power CMOS in 48-pin PQFP Package 
• Supports 100 mA low power USB Specification 
• Supports 500 µA suspend current USB Specification 
• 6 MHz crystal oscillator with internal PLL. 
• MicroWireTM EEPROM interface 
• Data transfer rate of 5 Mbps or greater  
• 256 Byte FIFO per direction for data transfer 
• Automatic retry of failed packets 
• Low latency packet forwarding (minimum of 2.6 microseconds) 

1.2.2 USB Features 
• USB Specification Version 1.1 Compliant 
• Supports Full-Speed USB Bandwidth of 12 Mbps 
• Status Reporting through USB Interrupt Endpoints  

1.3 Overview 
The NET1080 USB TurboCONNECT allows two Hosts to communicate with each other simultaneously.  It consists of 
two SIEs to interface to two Hosts, bi-directional FIFOs, and an EEPROM interface.  The EEPROM interface is 
provided to initialize the NET1080 with parameters necessary for enumeration of the device.  Parameters loaded from 
the serial device include the Manufacturer ID, Product ID, Revision Number, Maximum Power fields, and USB control 
bits, as well as optional string descriptors. For maximum data throughput, the NET1080 provides a 256 byte FIFO per 
direction for data transfer.  Other endpoints that are provided are a pair of CONTROL endpoints that support the USB 
standard requests and vendor specific requests, a pair of status endpoints that report the number of bytes in the next 
available packet. The NET1080 has the capability to enter  low-power suspend as required by the USB specification.  
When enabled, it can perform a device remote wakeup on either port when data becomes available.  
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1.4 NET1080 Block Diagram 

1.5 NET1080  System Block Diagram 
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Changes from Rev 1 to Rev 2 
The following changes were made to the NET1080 from Revision 1 to Revision 2: 
1. Power Control: Revision 1 derives power only from the A port if both ports are powered.  Revision 2 derives 

power from both ports unless one port is suspended, in which case it derives power from the other port. 
2. OUT NAKs when other port is disconnected (erratum 630-0102-0103): Revision 1 NAKs OUT packets if the other 

port is disconnected causing packets to back up in the host driver.  Revision 2 accepts (ACKs) packets if the 
other side is disconnected, but silently discards the packets. 

3. Fixed Get Status failures on endpoints 1, 2, 82, and 83 (erratum 630-0102-0101). 
4. Fixed Non-endpoint 0 traffic interfering with control protocol (erratum 630-0102-0102). 
5. Changed LED algorithm to flash on for 255 milliseconds when CONFIGURED, and flash on for 32 milliseconds 

when data is transferred to the other port. 
6. Added TTL_LED for each port.  TTL_LED flashes on for 32 milliseconds whenever a packet on the port is 

discarded due to Time-To-Live expiration. 
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2 Pin Connection Diagram 
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3 Pin Description 

3.1 Table 3-1: Pin Types 
Pin Type Description 
I Input  
O Output  
I/O Bi-Directional (with Tri-State) 
S Schmitt Trigger 
TS Tri-State 
TP Totem Pole 
OD Open Drain 
PD1 50KΩ Internal Pull-Down Resistor 
PU1 50KΩ Internal Pull-Up Resistor 
PD2 100KΩ Internal Pull-Down Resistor 
PU2 100KΩ Internal Pull-Up Resistor 
# Active Low 
 

3.2 Table 3-2: Pin Descriptions 
 
Signal Name Pin Type Description 

EECS (MicroWire) 3 O, TP, 2mA EEPROM Chip Select 
EESK (MicroWire) 2 O, TP, 2mA EEPROM Clock 
EEDATA (MicroWire) 1 I/O, TS, S, 2mA, PU2 EEPROM Read/Write 
INITSEL0 39 I Initialization Select Bit 0.  Select source of register initialization data. 
INITSEL1 38 I Initialization Select Bit 1.  Select source of register initialization data. 
INITSEL2 37 I Initialization Select Bit 2.  Select source of register initialization data. 

Bit 
2  1  0      Source 
-  -      ----------------------- 
0  0  0      MicroWire EEPROM (93CS46, 93CS06) 
0  0  1      MicroWire EEPROM (93CS56, 93CS66) 
0  1  0      Reserved 
0  1  1      Reserved 
1  0  0      Reserved  
1  0  1      Reserved  
1  1  0      Reserved  
1  1  1      Reserved 

RESET# 5 I, S, PU1 Reset. Connect to power-on reset.  
DMA 43 I/O USB Data Port A. DPA and DMA are differential data signals of the 

USB data port A. A 27 ohm series resistor between DMA and the 
USB connector is required to meet the USB impedance requirements. 
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DPA 42 I/O USB Data Port A. DPA and DMA are differential data signals of the 
USB data port A. An external 1.5 KΩ  resistor must be connected 
from DPA to DPPULLA. This pull-up resistor indicates to the Host 
or upstream hub that a full-speed device is connected to the USB.  A 
27 ohm series resistor between DPA and the USB connector is 
required to meet the USB impedance requirements. 

DMB 19 I/O USB Data Port B. DPB and DMB are differential data signals of the 
USB data port B. A 27 ohm series resistor between DMB and the 
USB connector is required to meet the USB impedance requirements. 

DPB 18 I/O USB Data Port B. DPB and DMB are differential data signals of the 
USB data port B. An external 1.5 KΩ  resistor must be connected from 
DPB to DPPULLB. This pull-up resistor indicates to the Host or 
upstream hub that a full-speed device is connected to the USB.  A 27 
ohm series resistor between DPB and the USB connector is required to 
meet the USB impedance requirements. 

TESTOUT 29 O, TS Test Output. For manufacturing test purposes.  Leave unconnected.  
TEST 30 I, PD1 Test Mode.  Set to 0 or leave unconnected. 
XIN 35 I 6 MHz Oscillator Input. Connect to 6 MHz crystal. 
XOUT 34 O 6 MHz Oscillator Output. Connect to 6 MHz.  The oscillator stops 

when the USB Host suspends the device. 
TSTCLK 32 I, PD2 PLL Test Clock. Set to 0 or leave unconnected if the internal PLL is 

enabled.  If the internal PLL is disabled, input an external 48 MHz 
signal. 

TSTPLL 24 I, PD1 PLL Test Enable. For manufacturing test purposes.  Set to 0 or leave 
unconnected. 

PLLEN 23 I PLL Enable.   Set to 1 to enable the internal PLL.  Set to 0 to disable 
the internal PLL. In this case, an external 48 MHz signal must be 
applied to the TSTCLK input. 

VBUSA 44 I, PD2 USB Port A power (+5V). 
VBUSB 20 I, PD2 USB Port A power (+5V). 
DPPULLA 41 O, TS, 12 mA DPA Pull-up. This active high output provides the VCC for the DPA 

pull-up resister. 
DPPULLB 17 O, TS, 12 mA DPB Pull-up. This active high output provides the VCC for the DPB 

pull-up resister. 
LEDA# 6 O, TS, 12 mA, PU2 LED A Control.  Active low output to control  the A host side LED. 
LEDB# 7 O, TS, 12 mA, PU2 LED B Control.  Active low output to control  the B host side LED. 
TTL_LEDA# 4 O, TS, 12 mA, PU2 Time-To-Live LED A Control.  Active low output to control  the A 

host side TTL LED. 
TTL_LEDB# 8 O, TS, 12 mA, PU2 Time-To-Live LED B Control.  Active low output to control  the B 

host side TTL LED. 
REGA 9 O, OD, 6 mA Regulator A Control.  Active high open drain output to control the 

A host side regulator. 
REGA# 10 O, TP, 6 mA Regulator A Control.  Active low output to control the A host side 

regulator. 
REGB 11 O, OD, 6 mA Regulator B Control.  Active high open drain output to control the B 

host side regulator. 
REGB# 12 O, TP, 6 mA Regulator B Control.  Active low output to control the B host side 

regulator. 
VDDPLL 25 Pwr PLL Supply Voltage. VDDPLL = 3.3V 
VSSPLL 27 Gnd PLL Supply Voltage. VSSPLL = GND 
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VDD 14,36,47 Pwr Supply Voltage.  VDD = 3.3 volts. 
VSS 15,33,47 Gnd Ground. 
NC 13, 16,  

21, 22, 
26, 28, 
31, 40, 
45, 48 

-- No Connect.  Do not connect these pins. 
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4 Functional Description 

4.1 Start-Up 
Before the NET1080 is ready to transfer data between two USB Hosts,  a sequence of operations must occur 
involving the NET1080, the USB driver, and the TurboCONNECT drivers.  First, the NET1080 reads required USB 
parameters from the external serial memory device.  Next, the USB driver must enumerate the NET1080 on both sides.  
Finally, the TurboCONNECT driver configures the NET1080 with the correct parameters.  

4.1.1 Reading from Initialization Device 
When the NET1080 first comes out of a reset applied at its RESET# input, it reads various parameters required by the 
USB Host from an external serial memory.  The NET1080 generates all signals necessary to read the data from the 
serial memory.  Until this data is read, the NET1080 will respond to Host requests for a configuration descriptor or 
device descriptor with a NAK.  If no valid serial memory device is installed, then the default values are used. 

4.1.2 Enumeration and Configuration by the Host PC 
USB defines a set of descriptor requests that are part of the enumeration process.  The NET1080 responds to these 
requests automatically.  When enumeration is complete, control of the NET1080 is passed to the TurboCONNECT 
driver. 
As part of the enumeration process, the USB Host issues a Get Device Descriptor request. The NET1080 responds 
with the descriptor shown in section 7.1.4.   Some of the values, such as the Manufacturer ID and Product ID, may 
come from the optional serial EEPROM.  This Manufacturer ID and Product ID allow the Host to associate the 
manufacturer-supplied TurboCONNECT driver with the NET1080.  The TurboCONNECT driver then finishes 
initializing the NET1080. 

4.2 Initialization Interface 
The NET1080 initialization must be completed before the NET1080 will respond to the Device Descriptor requests 
from the Host.  The table below lists the different values of the INITSEL bits that are used to select various 
EEPROMs.  
 

INITSEL Source 
0 MicroWireTM EEPROM (93CS06, 93CS46) 
1 MicroWireTM EEPROM(93CS56, 93CS66) 
2-7 Reserved 

4.2.1 MicroWire EEPROMs 
The NET1080 supports initialization and read/write operations to the following MicroWire EEPROMs: 

• 93C06L – 16 16-bit words (256 bits), CMOS, Low Voltage (2.7V to 4.5V) 
• 93C46L – 64 16-bit words (1 Kbits), CMOS, Low Voltage (2.7V to 4.5V) 
• 93C56L – 128 16-bit words (2 Kbits), CMOS, Low Voltage (2.7V to 4.5V) 
• 93C66L – 256 16-bit words (4 Kbits), CMOS, Low Voltage (2.7V to 4.5V) 

 
Each of these devices has a 4-wire MicroWireTM serial interface.  The NET1080 supports a 3-wire implementation of 
this interface in which the EEPROM DI pin is connected to the NET1080 EEDATA pin, and the EEPROM DO pin is 
connected to the EEPROM EEDI pin through a 33 ohm resistor.   
 
After reset is inactive, the INITSEL bits are sampled to determine the source of the initialization information.  If 
INITSEL[2:0] is 0 or 1, the NET1080 will determine if a non-blank MicroWire EEPROM is connected.  If no EEPROM is 
detected, or the device is blank (first word is FFFF), then the default register values will be reported to the Host PC.  
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Otherwise, the following required fields from Table 3-1 below are loaded into the NET1080 from the EEPROM.  These 
required fields are reported in the Device and Configuration descriptors during USB device enumeration.  Information 
must be stored in the EEPROM as 16-bit words.  For string descriptors, bits 7:0 of an EEPROM word are returned to 
the Host first, followed by bits 15:8. 
. 

Table 4-1: Required MicroWire Serial EEPROM Fields  

Word 
Index 

Contents Default Value 

0 Manufacturer ID . This field is reported to the Host PC in the USB device descriptor’s 
“Manufacturer ID” field during enumeration. 

0525h 

1 Product ID. This field is reported to the Host PC in the USB device descriptor’s “Product 
ID” field during enumeration. 

1080h 

2 Release Number. This field is reported to the Host PC in the USB device descriptor’s 
“Release Number” field during enumeration. 

0200h 

3 Max Power. This field is reported to the Host PC in the USB configuration descriptor’s 
“Max Power” field during enumeration. It is reported in units of 2mA. This field should 
reflect the maximum current drawn by the TurboCONNECT from the USB power pins. 

0032h 

4 USB Features. This field contains several control bits that are reported to the Host PC in 
the USB device descriptor and configuration descriptor. See USB Control Register for 
details. 

0013h 

5 Interrupt Polling Rate. This field determines the rate at which the interrupt endpoints 
are polled by the Host. 

0001h 

6 (bits 15:8) Language ID String Start Index. 0000h 
6 (bits 7:0) Manufacturer String Start Index. 0000h 
7 (bits 15:8) Product String Start Index.  0000h 
7 (bits 7:0) Serial Number String Start Index.  0000h 

 
In addition, if any “String Enable” fields are set in the USB Control Register, the fields in Table 4-2 must be defined. 

Table 4-2: Additional MicroWire Serial EEPROM Fields for String Descriptors 

Word Index Contents 
8-9h Reserved. Write these words as a zero. 
Ah-FFh Available. This range of the serial EPROM is available for defining string descriptors. 

 
If no string descriptors are used, the EEPROM image may be as short as 8 words (to provide the required fields to the 
Host PC). With string descriptors, the EEPROM can end at the end of the last string descriptor’s definition.  Since the 
string start index fields are only 8-bits, the beginning address of the last string in the EEPROM can’t have a starting 
word address greater than 255. 
 
The MicroWire EEPROMs can also be accessed from either Host using Vendor Specific commands to endpoint 0.  
Only one 16-bit word can be read or written for each Vendor Specific command.  See sections 6.3 and 6.4. 
 
For an EEPROM write, the Host issues a Vendor Specific Host to Device request to endpoint 0.  The EEPROM word 
location is passed in the wIndex field of the Setup packet, and the 16-bit write data is passed in the wValue field of the 
Setup packet.  Further attempts to access the EEPROM result in a NAK handshake until the write cycle has 
completed.   
 
For an EEPROM read, the Host issues a Vendor Specific Device to Host request to endpoint 0.  The EEPROM word 
location is passed in the wIndex field of the Setup packet.  The associated IN tokens are NAKed until the data has 
been read from the EEPROM.  A 2-byte packet containing the EEPROM read data is then returned to the host. 
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4.3 USB Interface 
The interface from the NET1080 to USB allows two Hosts to pass data between them.  Each USB port on the NET1080 
has the following endpoints. 

4.3.1 Default Control Endpoint (Endpoint 00h) 
Endpoint 0 is a bi-directional USB control endpoint which processes 8-byte packets to/from the Host PC. Each packet 
is decoded and USB control read and write ‘requests’ are handled automatically. Endpoint 0 supports the required 
USB protocol read and write requests (e.g. descriptor reads), as well as vendor-specific extensions. The vendor-
specific extensions provide the capability to read and write internal registers. 

4.3.2 Data OUT Endpoint (Endpoint 01h) 
Endpoint 01h is a USB bulk OUT endpoint that accepts packets up to 64 bytes in length.  Data received from a Host 
on this endpoint is transferred to a 256 byte FIFO that is connected to the Data IN Endpoint on the opposite USB 
port.  When data is transferred to the other port, the LED for this port is turned on for a minimum of 32 milliseconds.  
Up to three complete packets can be in the FIFO at any time 

4.3.3 Data IN Endpoint (Endpoint 81h) 
Endpoint 81h is a USB bulk IN endpoint that transmits packets up to 64 bytes in length.  In response to an IN token 
from the Host, data is read from a 256 byte FIFO that is connected to the Data OUT Endpoint on the opposite USB 
port, and is returned to the Host. 

4.3.4 Mailbox OUT Endpoint (Endpoint 02h) 
Endpoint 02h is a USB bulk OUT endpoint that accepts packets up to 16 bytes in length.  Data received from a Host 
on this endpoint is transferred to an 8 byte IN Mailbox Endpoint on the opposite USB port.  If the IN Mailbox of the 
other port is already busy, this endpoint returns a NAK handshake. 

4.3.5 Mailbox IN Endpoint (Endpoint 82h) 
Endpoint 82h is a USB interrupt IN endpoint that transmits the 8 bytes of IN Mailbox data.  If no data is available, this 
endpoint returns a NAK handshake. 

4.3.6 Status Endpoint (Endpoint 83h) 
Endpoint 83h is a USB interrupt IN endpoint that reports the current number of bytes available in the next packet on 
the Data IN endpoint. If there are no packets available, the endpoint returns a NAK handshake.  If there is a zero-
length packet available, this endpoint returns 0. 

4.4 Suspend Mode 
When there is a three-millisecond period of inactivity on the USB, the USB specification requires a device to enter 
into a low-power suspended state.  While in this state the device may not draw more than 500 µA of current from the 
USB connector’s power pins.  To facilitate this, the NET1080 automatically enters the suspend state after detecting 
the three millisecond period of inactivity.  The NET1080 goes into suspend after detecting the suspend condition on 
both USB ports.  If only one port is suspended, the NET1080 draws power from the other port. 
 
In the suspended state, the NET1080’s oscillator shuts down, and most output pins are tri-stated to conserve power 
(see section 3, Pin Description). 
 
If the host has enabled Device Remote Wakeup, the NET1080 will wake up the suspended host when there is data 
available on its Data IN endpoint  The NET1080 leaves suspend mode when a Host initiated wake-up is detected. 
 

Microchip Ex. 1062, p. 41 
Microchip v. Aptiv 

IPR2024-00558



Specification                                   NET1080 USB TurboCONNECT 

©NetChip Technology, Inc., 1999 
335 Pioneer Way, Mountain View, California 94041 

TEL (650) 526-1490    FAX (650) 526-1494 
http://www.netchip.com    

Revision 0.5, November 8, 1999 

15

4.5 Root Port Reset 
If the SIE in the NET1080 detects a single-ended zero on the root port for greater than 2.5 microseconds, it is 
interpreted as a root port reset. The following resources are reset for that port: 
• SIE 
• USB state machines 
• USB Address Register is set to 0 
 

4.6 NET1080 Power Configuration 
The USB specification defines both bus-powered and self-powered devices. A bus-powered device is a peripheral 
that derives all of its power from the upstream USB connector, while a self-powered device has an external power 
supply. The NET1080 is a low power bus-powered peripheral.  It draws its power from either USB Port A or Port B, or 
both ports. 
 
The USB specification specifies the following requirements for maximum current draw: 
• A peripheral not configured by the Host may draw only 100 mA from the USB power pins. 
• A configured low-power device may not draw more than 100 mA from the USB connector’s power pins. 
• In suspend mode, the peripheral may not draw more than 500 µA from the USB connector’s power pins 
 
The NET1080 meets all of these specifications. It is designed to be used as a bus-powered device. 
 

Microchip Ex. 1062, p. 42 
Microchip v. Aptiv 

IPR2024-00558



Specification                                   NET1080 USB TurboCONNECT 

©NetChip Technology, Inc., 1999 
335 Pioneer Way, Mountain View, California 94041 

TEL (650) 526-1490    FAX (650) 526-1494 
http://www.netchip.com    

Revision 0.5, November 8, 1999 

16

5 Register Descriptions 
The NET1080 contains a 16 x 16-bit local register space that can be accessed by either Host over USB using Ve ndor 
Specific commands to Endpoint 0.  When the NET1080 receives a RESET signal from the RESET# pin or from a USB 
RESET command, the registers are set to their default values. 
 
Writes to reserved registers are ignored, and reads from reserved registers return a value of 0.  For compatibility with 
future revisions, unused bits within a register should always be written with a zero. 

USB Register Description 
These registers determine some of the values reported in USB device and configuration descriptors returned to the 
Hosts.  The values in the registers may be changed by the initialization interface before a descriptor is returned to the 
Host.  See Section 4.2. 

5.1.1 USB Register Summary 
 

Address 
Range 

Register Register Description 

0 h MFGID USB Manufacturer ID Field 
1 h PRODID Product ID Field 
2 h RELNUM Device release number 
3 h MAXPWR Maximum USB power used 
4 h USBCTL USB control 
5 h INTPOLL Interrupt Polling rate 
6 h STRINDEX1 USB String Index 1 (Language ID, Manufacturer) 
7 h STRINDEX2 USB String Index 2 (Product, Serial Number) 
8 h-F h Reserved  
10 h TTL Time to Live 
11 h STATUS Status Register 
12 h-1E h Reserved  
1F h CHIPREV Current Silicon Revision 

 

5.1.2 (Address 0h; MFGID) Manufacturer ID 
Bits Description Read Write Default 

Value 
15:0 USB Manufacturer ID.  This register determines the Manufacturer ID during a ‘Get 

Device Descriptor’ request (assigned by USB-IF). 
Yes Yes 0525h 

 
 

5.1.3 (Address 1h; PRODID) Product ID 
Bits Description Read Write Default 

Value 
15:0 Product ID.  This register determines the Product ID during a ‘Get Device 

Descriptor’ request. 
Yes Yes 1080h 

 

I I I I I I 

I I I I I I 
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5.1.4 (Address 2h; RELNUM) Release Number 
Bits Description Read Write Default 

Value 
15:0 Release Number.  This register determines the device release number during a ‘Get 

Device Descriptor’ request. 
Yes Yes REL 

NUM 
 
Note: RELNUM is the silicon revision, encoded as a 4-digit BCD value.  The value of RELNUM for the first release of 
the chip is 0100h.  The least-significant two digits are incremented for mask changes, and the most-significant two 
digits increment for major revisions.  This value can be changed by the EEPROM to implement an application release 
number. 

5.1.5  (Address 3h; MAXPWR) Maximum Power 
Bits Description Read Write Default 

Value 
15:8 Reserved. Yes No 0 
7:0 Maximum Power.  This register determines the maximum USB power during a ‘Get 

Configuration Descriptor’ request.  Power is reported in units of 2 mA. 
Yes Yes 32h 

 

I I I I I I 
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5.1.6 (Address 4h; USBCTL) USB Control Register 
Bits Description Read Write Default 

Value 
15:13 Reserved Yes No 0 
12 Language ID String Enable. If set, a language string ID is programmed into the 

EEPROM. The location of the language string is specified by the “Language String 
Start Index” byte in the serial EEPROM.  If clear, the response to a Language ID String 
read is determined by the String Default Enable bit. 

Yes Yes 0 

11 Manufacturer String Enable. If set, a manufacturer’s string is programmed into the 
EEPROM. The location of the manufacturer’s string is specified by the “Manufacturer 
String Start Index” byte in the serial EEPROM.  If clear, the response to a 
Manufacturer String read is determined by the String Default Enable bit. 

Yes Yes 0 

10 Product String Enable. If set, a product string is programmed into the EEPROM. The 
location of the product string in the EEPROM is specified by the “Product String Start 
Index” byte in the serial EEPROM.  If clear, the response to a Product String language 
ID string read is determined by the String Default Enable bit. 

Yes Yes 0 

9 Serial Number String Enable. If set, a serial number string is programmed into the 
EEPROM. The location of the serial number string is specified by the “Serial Number 
String Start Index” byte in the serial EEPROM.  If clear, the response to a language ID 
string read is determined by the String Default Enable bit. 

Yes Yes 0 

8 String Default Enable.  If set, default strings are returned to the Host if the 
corresponding String Enable (bits 12:9) is 0.  If clear, a string is returned only if the 
corresponding String Enable (bits 12:9) is 1. 

No Yes 1 

7:4 Reserved Yes No 0 
3 Flush Other. This bit flushes the Data IN FIFO for other port.  This bit is self-clearing.  

When this bit is programmed from the EEPROM, it refers to the B port. 
0 Yes/ 

Flush 
0 

2 Flush This. This bit flushes the Data IN FIFO for this port.  This bit is self-clearing.  
When this bit is programmed from the EEPROM, it refers to the A port. 

0 Yes/ 
Flush 

0 

1 Disconnect Other Port.  Writing a 1 to this bit causes the DP Pull-up resistor not to be 
driven high,  thus simulating a disconnect on the other USB Port.  The port will stay 
disconnected until this bit is cleared.  When programmed from the EEPROM, this bit 
refers to the B port. 

Yes Yes 0 

0 Disconnect This Port.  Writing a 1 to this bit causes the DP Pull-up resistor not to be 
driven high, thus simulating a disconnect on this USB Port.  This bit clear itself after a 
500-millisecond delay, and the port will automatically re-connect.  When programmed 
from the EEPROM, this bit refers to the A port, and it will not clear itself after 500 
milliseconds. 

0 Yes 0 

 

5.1.7 (Address 5h; INTPOLL) Interrupt Polling Interval Register 
Bits Description Read Write Default 

Value 
15:8 Interrupt Polling Interval Register for Endpoint 83h.  This register specifies the 

interrupt polling interval in milliseconds for the Status Endpoint 83h.  It is returned as the 
last byte of the Status Endpoint descriptor when the Get Configuration Descriptor 
request is issued. 

Yes Yes 1 
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7:0 Interrupt Polling Interval Register for Endpoint 82h.  This register specifies the 
interrupt polling interval in milliseconds for the Mailbox Endpoint 82h.  It is returned as 
the last byte of the Mailbox Endpoint descriptor when the Get Configuration Descriptor 
request is issued.  

Yes Yes 64h 

5.1.8 (Address 6h; STRINDEX1) String Index 1 
Bits Description Read Write Default 

Value 
15:8 Language ID String Index. This field determines the EEPROM starting word address 

of the Language ID string. 
Yes Yes 0 

7:0 Manufacturer String Index. This field determines the EEPROM starting word address 
of the Manufacturer string. 

Yes Yes 0 

5.1.9 (Address 7h; STRINDEX2) String Index 2 
Bits Description Read Write Default 

Value 
15:8 Product String Index. This field determines the EEPROM starting word address of the 

Product string. 
Yes Yes 0 

7:0 Serial Number String Index. This field determines the EEPROM starting word address 
of the Serial Number string. 

Yes Yes 0 

5.1.10 (Address 10h; TTL) Time to Live 
Bits Description Read Write Default 

Value 
15:8 Time to Live Other Port.  This field determines how many milliseconds a packet will 

stay in the Data FIFO on the other port before it is discarded.  If set to 0, packets will 
not be discarded. 

Yes Yes 0 

7:0 Time to Live This Port.  This field determines how many milliseconds a packet will stay 
in the Data FIFO on this port before it is discarded.  If set to 0, packets will not be 
discarded. 

Yes Yes 0 

 

5.1.11 (Address 11h; STATUS) Status 
Bits Description Read Write Default 

Value 
15 Port A.  This bit is set if read from the A port. Yes No 0 
14 Connected Other Port.  This bit indicates that the other side has connected Yes No 0 
13 Suspended Other Port.  This bit indicates that the other side has suspended. Yes No 0 
12 Mailbox Data Available Other Port.  This bit is set if there is data available in the USB 

Mailbox for the other port. 
Yes No 0 

11:10 Reserved. Yes No 0 
9:8 Packets Available Other Port.  This field indicates the number of packets available in 

the Data FIFO of the other port. 
Yes No 0 

7 Reserved. Yes No 1 
6 Connected This Port.  This bit indicates that this side has connected Yes No 0 
5 Suspended This Port.  This bit indicates that this side has suspended. Yes No 0 
4 Mailbox Data Available This Port.  This bit is set if there is data available in the USB 

Mailbox for this port. 
Yes No 0 

I I I I I 
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3:2 Reserved. Yes No 0 
1:0 Packets Available This Port.  This field indicates the number of packets available in the 

Data FIFO of this port. 
 
 
 

Yes No 0 

5.1.12 (Address 1Fh; CHIPREV) NET1080 Silicon Revision 
Bits Description Read Write Default 

Value 
15:0 NET1080 Silicon Revision. This is the Silicon Revision Number for the NET1080 Yes No RELNUM 
 
Note: RELNUM is the silicon revision, encoded as a 4-digit BCD value.  The value of RELNUM for the first release of 
the chip is 0100h.  The least-significant two digits are incremented for mask changes, and the most-significant two 
digits increment for major revisions.  This value cannot be changed. 

I I I I I 
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6 USB Vendor-Specific Device Requests (Endpoint 0) 
Vendor specific requests to endpoint 0 are used to access the internal registers of the NET1080 and to perform read 
and write cycles to the EEPROM.  For register and EEPROM accesses,  the wIndex determine the address.  A 
bRequest of 10h is used for register accesses, and a bRequest of 11h is used for EEPROM accesses. 

6.1 Register Write 
A vendor request to endpoint 0 is used to perform register writes.  One 16-bit write can be performed for each 
transfer.  The data is not written to the target register until it has been determined that the USB transfer was 
successful.  The target register address is passed in bits 7:0 of the wIndex field of the Setup packet.  The write data is 
passed in the wValue field of the Setup packet.  If the wLength field is not 0, the endpoint will return a STALL 
handshake.  The register is not actually written until the Status Phase of the vendor request has completed. 
 

Setup Byte Contents Description 
0 BmRequestType Bit 7 = direction (0=Out) 

Bits 6:5 = type (2=vendor) 
Bits 4:0 = Recipient (0 = device) 

1 Brequest 10h = Register access 
2 wValue (LSB) Write data (LSB)  
3 wValue (MSB) Write data (MSB) 
4 wIndex (LSB) Register Address 
5  wIndex (MSB) Reserved – set to 0 
6 wLength (LSB) Number of bytes in Data Phase – must be 0 
7 wLength (MSB) Reserved – set to 0 

 

6.2 Register Read 
A vendor request to endpoint 0 is used to perform register reads. One 16-bit read can be performed for each transfer. 
The target register address is passed in bits 7:0 of the wIndex field of the Setup packet.  If the wLength field is not 2, 
the endpoint will return a stall acknowledge. 
 
 

Setup Byte Contents Description 
0 BmRequestType Bit 7 = direction (1=IN) 

Bits 6:5 = type (2=vendor) 
Bits 4:0 = Recipient (0 = device) 

1 Brequest 10h = Register access 
2 wValue (LSB) Reserved – set to 0 
3 wValue (MSB) Reserved – set to 0 
4 wIndex (LSB) Register Address 
5  wIndex (MSB) Reserved – set to 0 
6 wLength (LSB) Number of bytes to read, must be 2 
7 wLength (MSB) Reserved – set to 0 

 
Following is a description of the contents of the IN packet associated with this control read transfer.   
 

Byte Index Contents 
0 Register Read Data (LSB) 
1 Register Read Data (MSB) 
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6.3 EEPROM Write 
A vendor request to endpoint 0 is used to perform EEPROM writes.  One 16-bit write can be performed for each 
transfer. The EEPROM word address is passed in bits 9:0 of the wIndex field of the Setup packet.  The write data is 
passed in the wValue field of the Setup packet.  If the wLength field is not 0, the endpoint returns a STALL 
handshake.  Further accesses to endpoint 0 are NAK’ed in the Status Phase until the write operation has completed. 
 

Setup Byte Contents Description 
0 BmRequestType Bit 7 = direction (0=Out) 

Bits 6:5 = type (2=vendor) 
Bits 4:0 = Recipient (0 = device) 

1 Brequest 11h = EEPROM access 
2 wValue (LSB) Write data (LSB)  
3 wValue (MSB) Write data (MSB) 
4 wIndex (LSB) EEPROM word Address 
5  wIndex (MSB) EEPROM word Address 
6 wLength (LSB) Number of bytes in Data Phase – must be 0 
7 wLength (MSB) Reserved – set to 0 

6.4 EEPROM Read 
A vendor request to endpoint 0 is used to perform EEPROM reads. One 16-bit read can be performed for each 
transfer. The EEPROM word address is passed in bits 9:0 of the wIndex field of the Setup packet.  If the wLength field 
is not 2, the endpoint will return a stall acknowledge. 
 

Setup Byte Contents Description 
0 BmRequestType Bit 7 = direction (1=IN) 

Bits 6:5 = type (2=vendor) 
Bits 4:0 = Recipient (0 = device) 

1 Brequest 11h = EEPROM access 
2 wValue (LSB) Reserved – set to 0 
3 wValue (MSB) Reserved – set to 0 
4 wIndex (LSB) EEPROM word Address 
5  wIndex (MSB) EEPROM word Address 
6 wLength (LSB) Number of bytes to read, must be 2 
7 wLength (MSB) Reserved – set to 0 

 
Following is a description of the contents of the IN packet associated with this control read transfer.  IN tokens are 
NAK’ed until two bytes have been read from the EEPROM. 
 

Byte Index Contents 
0 EEPROM Read Data (LSB) 
1 EEPROM Read Data (MSB) 
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6.5 Manufacturer Test Mode 
A vendor specific request can be used to set or clear the Timing Test Mode bit. Timing Test Mode is used during 
silicon verification and should not be enabled during normal operation. 

6.5.1 Device Clear Feature (Timing Test Mode) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Clear the selected device feature 
wValue = 80h --> Timing test mode (clears test bit) 
wIndex ignored 
wLength = 0 

-- 

6.5.2 Device Set Feature (Timing Test Mode) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Set the selected device feature  
wValue = 80h --> Timing test mode (sets test bit) 
wIndex ignored 
wLength = 0 

-- 
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7 USB Standard Device Requests (Endpoint 0) 

7.1 Control Read Transfers 

7.1.1 Get Device Status 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 2 bits 15:2 = Reserved 
bit 1 = Device Remote Wakeup enabled 
bit 0 = 0 

0000h 

7.1.2 Get Interface Status 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 2 bits 15:0 = Reserved 0000h 

7.1.3 Get Endpoint 00h, 01h, 81h, 02h, 82h, 83h, 84h Status 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 2 bits 15:1 = Reserved 
bit 0 = Endpoint is stalled 

0000h 

7.1.4 Get Device Descriptor (18 Bytes) 
Offset 

 
Number of 

Bytes 
Description Default Value 

0 1 Length 12h 
1 1 Type (device) 01h 
2 2 USB Specification Release Number 0101h 
4 1 Class Code FFh (Vendor Specific) 
5 1 Sub Class Code 00h 
6 1 Protocol 00h 
7 1 Maximum Endpoint 0 Packet Size 08h 
8 2 USB Manufacturer ID Value of MFGID register 
10 2 Product ID Value of PRODID register 
12 2 Device Release Number Value of RELNUM register 
14 1 Index of string descriptor describing manufacturer 01h (if USBCTL Mfg. String 

Enable = 1) 
00h (if USBCTL Mfg. String 
Enable = 0) 

15 1 Index of string descriptor describing product 02h (if USBCTL Prod. String 
Enable = 1) 
00h (if USBCTL Prod. String 
Enable = 0) 

16 1 Index of string descriptor describing serial number 03h (if USBCTL Serial 
Number String Enable = 1) 
00h (if USBCTL Serial 
Number String Enable = 0) 

I I 

I I 
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17 1 Number of configurations 01h 
 

7.1.5 Get Configuration Descriptor (53 bytes) 
Note that all interface and endpoint descriptors are returned when this request is issued 
 
Offset 
 

Number of  
Bytes 

Description Default Value 

Configuration Descriptor 
0 1 Length 09h 
1 1 Type (configuration) 02h 
2 2 Total length returned for this configuration 0035h 
4 1 Number of Interfaces 01h 
5 1 Number of this configuration 01h 
6 1 Index of string descriptor describing this configuration 00h 
7 1 Attributes 

bit 7 = Reserved – must be 1 
bit 6 = Self-powered 
bit 5 = Remote Wakeup capability  
bits 4:0 = Reserved – set to 0 

A0h 
 

8 1 Maximum USB power required (in 2 mA units) 
 

Value in MAXPWR 
register 

Interface 0 Descriptor  
0 1 Size of this descriptor in bytes 09h 
1 1 Type (interface) 04h 
2 1 Number of this interface 00h 
3 1 Alternate Interface 00h 
4 1 Number of endpoints used by this interface (excluding endpoint 0) 05h 
5 1 Class Code FFh (Vendor Specific) 
6 1 Sub Class Code 00h 
7 1 Device Protocol 00h 
8 1 Index of string descriptor describing this interface 00h 
Endpoint 1 Descriptor 
0 1 Size of this descriptor 07h 
1 1 Descriptor Type (endpoint) 05h 
2 1 Endpoint Address 

bit 7 = direction (1 = IN, 0 = OUT) 
bits 6:4 = reserved 
bits 3:0 = endpoint number 

01h 

3 1 Endpoint Attributes 
Bits 7:2 = reserved 
Bits 1:0 
00 = Control 
01 = Isochronous 
10 = Bulk 
11 = Interrupt 

02h 

4 2 Maximum packet size of  this endpoint 0040h 
6 1 Interval for polling endpoint (not used) 00h 
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Endpoint 81h Descriptor 
0 1 Size of this descriptor 07h 
1 1 Descriptor Type (endpoint) 05h 
2 1 Endpoint Address 

bit 7 = direction (1 = IN, 0 = OUT) 
bits 6:4 = reserved 
bits 3:0 = endpoint number 

81h 

3 1 Endpoint Attributes 
bits 7:2 = reserved 
bits 1:0 
00 = Control 
01 = Isochronous 
10 = Bulk 
11 = Interrupt 

02h 

4 2 Maximum packet size of  this endpoint 0040h 
6 1 Interval for polling endpoint (in ms) 00h 
Endpoint 2 Descriptor 
0 1 Size of this descriptor 07h 
1 1 Descriptor Type (endpoint) 05h 
2 1 Endpoint Address 

bit 7 = direction (1 = IN, 0 = OUT) 
bits 6:4 = reserved 
bits 3:0 = endpoint number 

02h 

3 1 Endpoint Attributes 
Bits 7:2 = reserved 
Bits 1:0 
00 = Control 
01 = Isochronous 
10 = Bulk 
11 = Interrupt 

02h 

4 2 Maximum packet size of  this endpoint 0008h 
6 1 Interval for polling endpoint (not used) 00h 
Endpoint 82h Descriptor 
0 1 Size of this descriptor 07h 
1 1 Descriptor Type (endpoint) 05h 
2 1 Endpoint Address 

bit 7 = direction (1 = IN, 0 = OUT) 
bits 6:4 = reserved 
bits 3:0 = endpoint number 

82h 

3 1 Endpoint Attributes 
bits 7:2 = reserved 
bits 1:0 
00 = Control 
01 = Isochronous 
10 = Bulk 
11 = Interrupt 

03h 

4 2 Maximum packet size of  this endpoint  0008h 
6 1 Interval for polling endpoint (in ms) Determined by bits 7:0 of 

INTPOLL register 
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Endpoint 83h Descriptor 
0 1 Size of this descriptor 07h 
1 1 Descriptor Type (endpoint) 05h 
2 1 Endpoint Address 

bit 7 = direction (1 = IN, 0 = OUT) 
bits 6:4 = reserved 
bits 3:0 = endpoint number 

83h 

3 1 Endpoint Attributes 
bits 7:2 = reserved 
bits 1:0 
00 = Control 
01 = Isochronous 
10 = Bulk 
11 = Interrupt 

03h 

4 2 M aximum packet size of  this endpoint  0001h 
6 1 Interval for polling endpoint (in ms) Determined by bits 15:8 

of INTPOLL register 
 

7.1.6 Get String Descriptor 0 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 4 Language ID (English = 09, U.S. = 04) 04h, 03h 
h0409 

7.1.7 Get String Descriptor 1 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 38 Manufacturer Descriptor 26h, 03h 
“Netchip 
Technology” 

7.1.8 Get String Descriptor 2 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 48 Product Descriptor 30h, 03h 
“NET1080 USB 

TurboCONNECT” 

7.1.9 Get String Descriptor 3 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 10 Serial Number Descriptor 0Ah, 03h 
“1001” 

I I 

I I 
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7.1.10  Get Configuration 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 1 Returns current device configuration 00h 

7.1.11  Get Interface 
Offset 
 

Number of  
Bytes 

Description Default Value 

0 1 Returns current alternate setting for the specified 
interface 

00h 

7.1.12  Set Address 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Sets USB address of device  
Value = device address, Index = 0 

-- 

7.2 Control Write Transfers 

7.2.1  Set Configuration 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Sets the device configuration  
Value = Configuration value (0 or 1 supported), 

-- 

7.2.2  Set Interface 
Offset Number of  

Bytes 
Description Default Value 

-- 0 Selects alternate setting for specified interface 
Value = Alternate setting, Index = specified interface 

-- 

7.2.3  Device Clear Feature 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Clear the selected device feature 
Value = feature selector 
FS = 1 --> Device Remote Wakeup (disable) 

-- 

7.2.4  Device Set Feature 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Set the selected device feature  
Value = feature selector 
FS = 1 --> Device Remote Wakeup (enable) 

-- 

I I 

I I 

I I 

I I 

I I 
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7.2.5  Endpoint Clear Feature 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Clear the selected endpoint feature  
Value = feature selector, Index = endpoint number 
FS = 0 --> Endpoint stall (clears stall bit) 

-- 

7.2.6  Endpoint Set Feature 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 0 Set the selected endpoint feature  
Value = feature selector, Index = endpoint number 
FS = 0 --> Endpoint stall (sets stall bit) 

-- 
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8 Bulk and Interrupt Endpoints 

8.1 Endpoint 01h ‘OUT’ Transactions (Data Out Pipe) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 64 Host writes data to the FIFO connected to the Data IN 
Pipe of the opposite USB port. 

-- 

 

8.2 Endpoint 81h ‘IN’ Transactions (Data In Pipe) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 64 Host reads data from the FIFO connected to the Data IN 
Pipe of this USB port. 

-- 

8.3 Endpoint 02h ‘OUT’ Transactions (Mailbox Out Pipe) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 8 Host writes data to the FIFO connected to the Mailbox 
IN Pipe of the opposite USB port.  If the IN Mailbox is 
already busy, this endpoint returns a NAK handshake. 

-- 

 

8.4 Endpoint 82h ‘IN’ Transactions (Mailbox In Pipe) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 8 Host reads data from the Mailbox IN Pipe of this USB 
port using an interrupt IN transaction.  If no bytes are 
available in the Mailbox, this endpoint returns a NAK 
handshake.. 

-- 

 

8.5 Endpoint 83h ‘IN’ Transactions (Status Input Pipe) 
Offset 
 

Number of  
Bytes 

Description Default Value 

-- 1 Host reads this endpoint using an interrupt IN 
transaction. The value returned is the number of bytes 
available in the Data IN endpoint.  If no data is available, 
this endpoint returns a NAK handshake.  A value of 0 
indicates a zero-length packet is available. 

-- 

 

I I 

I I 
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9 Electrical Specifications 

9.1 Absolute Maximum Ratings 
Conditions that exceed the Absolute Maximum limits may destroy the device. 
 

Symbol Parameter Conditions Min Max Unit 

VDD Supply Voltage With Respect to Ground -0.3 4.0 V 
VDDPLL PLL Supply Voltage With Respect to Ground -0.3 4.0 V 
VI DC input voltage With Respect to Ground -0.3 VDD+0.5 V 
IOUT DC Output Current, per pin  -30 30 mA 
TSTG Storage Temperature No bias -65 150 ° C 
TAMB Ambient temperature Under bias -40 85 ° C 
VESD ESD Rating R = 1.5K, C = 100pF  2 KV 

9.2 Recommended Operating Conditions 
Conditions that exceed the Operating limits may cause the device to function incorrectly. 

 
Symbol Parameter Conditions Min Max Unit 

VDD Supply Voltage  3.0 3.6 V 
VDDPLL PLL Supply Voltage  3.0 3.6 V 
VI Input Voltage  0 VDD V 
TA Operating Temperature  0 70 ° C 
tR Input rise time  1 10 ns/V 
tF Input fall time  1 10 ns/V 
FOSC Oscillator or Crystal Frequency  5.985 6.015 MHz 

9.3 DC Specifications 

9.3.1 DC Specifications 
Operating Conditions: VDD: 3.3V ± 5%,  TA = 0°C to 70°C 
All typical values are at VDD = 3.3V and TA = 25°C 
Operating Conditions: Notes 1, 2. 
 

Symbol Parameter Conditions Min Typ Max Unit 

IDD VDD Supply Current VDD = 3.3V  30 45 mA 

IDDS VDD Supply Current (Suspend) Device suspended  5 75 µA 

VIH High Level Input Voltage  2.0   V 

VIL Low Level Input Voltage    0.8 V 

IIL Input Leakage Current Any pin -1  1 µA 

IOZ Off State Leakage Current  -1  1 µA 

CI/O Input or Output Pin Capactitance Pin to GND   10 pF 
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9.3.2 USB Port DC Specifications 
Operating Conditions: VDD: 3.3V ± 5%,  TA = 0°C to 70°C 
All typical values are at VDD = 3.3V and TA = 25°C 
Operating Conditions: Notes 1,2. 
 
Symbol Parameter Conditions Min Typ Max Unit 

VDI Differential Input Sensitivity | (D+) - (D-) | 0.2   V 

VCM Differential Common Mode Range Includes VDI range 0.8   2.5 V 

VSE Single Ended Receiver Threshold  0.8  2.0 V 

VOH Static Output High RL of 15 KΩ to GND 2.8  3.6 V 

VOL Static Output Low RL of 1.5 KΩ to 3.6V   0.3 V 

ILO Hi-Z State Data Line Leakage 0V < VIN < 3.3V -10  +10 µA 

CIO I/O Capacitance Pin to GND   20 pF 
 

9.3.3 USB Port AC Specifications 
Operating Conditions: VDD: 3.3V ± 5%,  TA = 0°C to 70°C 
All typical values are at VDD = 3.3V and TA = 25°C 
Operating Conditions:  Notes 1,2,3. 
 
Symbol Parameter Conditions Waveform Min Typ Max Unit 

TR Rise & Fall Times CL = 50 pF Figure 9-1 4  20 ns 

TF  Notes 4,5  4  20  

TRFM Rise/Fall time matching (TR/ TF) Figure 9-1 90  110 % 

VCRS Output Signal Crossover Voltage   1.3  2.0 V 

ZDRV Driver Output Resistance Steady State Drive  10  15 Ω 

TDRATE Data Rate   11.97 12 12.03 Mbs 

TDDJ1 Source Differential Driver Jitter to 
Next Transition 

Notes 6,7. Figure 9-2 -3.5 0 3.5 ns 

TDDJ2 Source Differential Driver Jitter 
for Paired Transitions 

Notes 6,7 Figure 9-2 -4.0 0 4.0 ns 

TDEOP Differential to EOP Transition 
Skew 

Note 7 Figure 9-3 -2 0 5 ns 

TEOPT Source EOP Width Note 7 Figure 9-3 160 167 175 ns 

TJR1 Receiver Data Jitter Tolerance to 
Next Transition 

Note 7 Figure 9-4 -18.5 0 18.5 ns 

TJR2 Receiver Data Jitter Tolerance for 
Paired Transitions 

Note 7 Figure 9-4 -9 0 9 ns 
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TEOPR1 EOP Width at Receiver; Must 
reject as EOP 

Note 7 Figure 9-3 40   ns 

TEOPR2 EOP Width at Receiver; Must 
accept as EOP 

Note 7 Figure 9-3 80   ns 

9.3.4 USB Port AC/DC Specification Notes 
1. All voltages measured from the local ground potential, unless otherwise specified. 
2. All timings use a capacitive load (CL) to ground of 50 pF, unless otherwise specified. 
3. Full Speed timings have a 1.5 kΩ  pull-up to 3.3 V on the D+ data line. 
4. Measured from 10% to 90% of the data signal. 
5. The rising and falling edges should be smoothly transitioning (monotonic). 
6. Timing difference between the differential data signals. 
7. Measured at crossover point of differential data signals. 
8. The maximum load specification is the maximum effective capacitive load allowed that meets the target hub VBUS 

droop of 330 mV. 
 

9.3.5 USB Port AC Waveforms 
 

Differential
Data Lines

90%

10%

90%

10%

Rise Time Fall Time

tR tF

CL

CL

 Full Speed: 4 to 20ns at CL = 50pF

 
Figure 9-1. Data Signal Rise and Fall Time 
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Figure 9-2. Differential Data Jitter 
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Differential
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Crossover
Point Extended

Source EOP Width:   T EOPT

Receiver EOP Width: T EOPR1, TEOPR2

 
Figure 9-3. Differential to EOP Transition Skew and EOP Width 
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Figure 9-4. Receiver Jitter Tolerance 
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10 Mechanical Drawing 
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FSUSB63 — 3:1 High-Speed USB 2.0 Switch / Multiplexer  
Features 
Switch Type 3:1 USB Switch

USB USB 2.0 High-Speed & 
Full-Speed Compliant

Break-Before-Make Time 126µs
RON 6Ω Typical
CON 6pF Typical
Bandwidth 830MHz
VCC 2.7 to 4.4V
VCNTRL 0 to VCC
Operating Temperature -40°C to 85°C
ICCSLP <1µA
ICCACT 7.5µA Typical

Package 12- Lead UMLP 1.80 x 1.80 x 
0.55mm, 0.40mm pitch 

Top Mark KG
Ordering Information FSUSB63UMX

Applications 

 Cell Phone, Digital Camera, Notebook 
 LCD Monitor, TV, and Set-Top Box 
 Netbook, Mobile Internet Device (MID) 

Description 
The FSUSB63 is a bi-directional, low-power, High-Speed 
(HS) USB 2.0 3:1 Multiplexer (MUX). It is optimized for 
switching among three high-speed (480Mbps) sources or 
any combination of high-speed and full-speed (12Mbps) 
USB sources, such as an application processor, to one USB 
2.0 connector. 

The FSUSB63 has a break-before-make time to force re-
enumeration by the host when switching between different 
HS USB 2.0 controllers and thus requires minimal software 
changes. 

The FSUSB63 is compliant with the requirements of USB 2.0 
and features extremely low on capacitance (CON). The wide 
bandwidth exceeds the requirement to pass the third 
harmonic, resulting in signals with minimum edge and phase 
distortion. Superior channel-to-channel crosstalk also 
minimizes interference.  

Related Resources 
 For samples and questions, please contact: 

Analog.Switch@fairchildsemi.com. 
 FSUSB63 Demonstration Board 

 

Typical Application 

 

Figure 1. Analog Symbol 
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 DO NOT DISTRIBUTE

Physical Dimensions 

 
Figure 17. 12-Lead, Ultrathin Molded Leadless Package (UMLP) 

Ordering Information 

Part Number Top Mark Operating Temperature 
Range Package 

FSUSB63UMX KG -40 to +85°C 12-Lead, Quad, Ultrathin Molded Leadless Package (UMLP), 
1.8mm x 1.8mm x 0.55mm, 0.4mm pitch 

 
Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner without 
notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify or obtain the most 
recent revision. Package specifications do not expand the terms of Fairchild’s worldwide terms and conditions, specifically the warranty 
therein, which covers Fairchild products. 
 
Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings: 
http://www.fairchildsemi.com/packaging/. 
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and (c) who se fa ilure to pelform when properly used in accordance 
with instructions for use provided in the labeling, can be rea sonably 
expected to result in a significant inJury of the user. 

2. A cri tical component in any component of a life support, device, or 
system whose failure to pelform can be reasonably expected to 
cause the failure of the life support device or system, or to affect its 
safety or effectiveness. 

ANTI-COUNTERFEITING POLICY 

Fairchild Semiconductor Cmporation'sAnt~Counterfeiting Policy. Fairchild's Anti-Countelfeiting Policy is also stated on our external website, www.fairchildsemi.com, 
under Sales Support 
Counterfeiting of semiconductor parts is a growng problem in the industry. All manufacrurers of semiconductor products are experiencing counte rfe[ing of their parts. 
Customers who inadvertently purchase countelfeit parts experience many problems such as loss of brand reputation, substandard performanffi, failed applications, 
and increased cost of production and manufacturing delays. Fairchild is taking strong measures to protect ourselves and our customers from the proliferation of 
counterfe[ parts. Fairchild strongly encourages customers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild Distributors who are 
listed by country on our V<.eb page died above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have 
full traceabilfy, meet Fairchild's quality standards for handling and storage and provi de access to Fairchild's full range of up-to.date technical and product information . 
Fairchild and our Authorized Distributorswll stand behind all warranties and will appropriately address any warranty issues that may arise. Fairchi ld will not provide 
any warranty coverage or other assistance for parts bought from Unauthorized Sources.Fairchild is committed to combat this global problem and encourage our 
customers to do their part in stopping this practiffi by buying direct or from authorized distributors. 

PRODUCT STATUS DEFINITIONS 

Definition of Terms 

Datasheet Identification Product Status 

Advance Information Formative I In Design 

Preliminary First Product ion 

No Identification Needed Full Production 

Obso lete Not In Production 

Definition 

Data sheet contains the design specifications for product development Specifications may change in 
any manner without notice . 

Data shee t con tains preliminary data; supplementary data wi ll be published at a later date . Fairchild 
Semiconductor reserves the right to make changes at any time without notice to improve design 

Datashee t conta ins final spe cifications. Fairchild Semico nductor reserves the right to make changes 
at any time without notice to improve the design . 

Datasheet conta ins specificatio ns on a product that is discontinued by Fairchild Semicon ductor. 
The datasheet is for reference information only 
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JURAT ATTACHMENT

A notary public or other officer completing this certificate verifies only the identity of the individual who signed 
the document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that 
document.

STATE OF  ________________  } 

COUNTY OF _______________________} 

The foregoing instrument was subscribed and sworn before me this date of 
_____________, by _____________________________________________

Notary’s Signature______________________________________________

Registration No.: _______________________________________________

Commission Expiration Date:___________ 

(Notary Seal)

This notarial act was an online notarization.

Texas

Tarrant

08/31/2023

133645929

March 15, 2026

Nathaniel Frank-White

Document Id: 56156430-4862-11EE-83B2-91F976FCC1DF
OnlineNotary.net
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