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Electronic Acknowledgement Receipt 

EFSID: 12492448 

Application Number: 10873969 

International Application Number: 

Confirmation Number: 7408 

Title of Invention: 
METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT 

STRUCTURE 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Customer Number: 23123 

Filer: Greg L. Martinez 

Filer Authorized By: 

Attorney Docket Number: BESA.13399 

Receipt Date: 07-APR-2012 

Filing Date: 21-JUN-2004 

Time Stamp: 02:07:24 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

225483 

1 Power of Attorney 
sb0081 _fi I I_BESA_ 13399 _Signe 

no 1 
da.pdf 

d O 76b4ee 798305 5899eef3 2 73 Oed adf940f3 
9e13 

Warnings: 

Information: 
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208948 

2 Power of Attorney sb0096_ 13399_Signeda.pdf no 1 
724be 77 4f1 9d 00e3ffe 23 2 0af60ee 5 fed 6ab3 

51b 

Warnings: 

Information: 

Total Files Size (in bytes) 434431 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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PTO/SB/66 (03-09) 
Approved for use through 03/3112012. 0MB 0651-0016 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays valid 0MB control number. 

PETITION TO ACCEPT UNINTENTIONALLY DELAYED PAYMENT OF MAINTENANCE FEE IN AN 
EXPIRED PATENT (37 CFR 1.378(c)) 

Patent Number 
Issue Date Application Filing Date 

Docket Number (if applicable) (YYYY-MM-DD) Number (YYYY-MM-DD) 

7052941 2006-05-30 10873969 2004-06-21 BESA.13399 

CAUTION: Maintenance fee (and surcharge, if any) payment must correctly identify: (1) the patent number and {2) the application number 
of the actual U.S. application leading to issuance of that patent to ensure the fee{s) is/are associated with the correct patent. 37 CFR 
1.366(c) and (d). 

SMALL ENTITY 

~ Patentee claims, or has previously claimed, small entity status. See 37 CFR 1.27. 

LOSS OF ENTITLEMENT TO SMALL ENTITY STATUS 

□ Patentee is no longer entitled to small entity status. See 37 CFR 1.27(g) 

NOT Small Entity Small Entity 

Fee Code Fee Code 

0 3 ½year (1551) @ 3 ½year (2551) 

0 7 ½year (1552) 0 7 ½year (2552) 

0 11 ½year (1553) 0 11 ½year (2553) 

SURCHARGE 
The surcharge required by 37 CFR 1.20{i)(2) (Fee Code 1558) must be paid as a condition of accepting unintentionally delayed payment 
of the maintenance fee. 

MAINTENANCE FEE (37 CFR 1.20(e)-(g)) 
The appropriate maintenance fee must be submitted with this petition. 

STATEMENT 
THE UNDERSIGNED CERTIFIES THAT THE DELAY IN PAYMENT OF THE MAINTENANCE FEE TO THIS PATENT WAS 
UNINTENTIONAL 

PETITIONER(S) REQUEST THAT THE DELA YEO PAYMENT OF THE MAINTENANCE FEE BE ACCEPTED AND THE PATENT 
REINSTATED 

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES 

37 CFR 1.378(d) states: "Any petition under this section must be signed by an attorney or agent registered to practice before the Patent 
and Trademark Office, or by the patentee, the assignee, or other party in interest." 

I certify, in accordance with 37 CFR 1.4(d)(4) that I am 

@ An attorney or agent registered to practice before the Patent and Trademark Office 

0 A sole patentee 

0 A joint patentee; I certify that I am authorized to sign this submission on behalf of all the other patentees. 

0 A joint patentee; all of whom are signing this e-petition 

0 The assignee of record of the entire interest 

EFS - Web2.2 
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PTO/SB/66 (03-09) 
Approved for use through 03/3112012. 0MB 0651-0016 

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays valid 0MB control number. 

Patent Practitioner 

A signature of the applicant or representative is required in accordance with 37 CFR 1.33 and 10.18. Please see 37 CFR 1.4(d) for the 
form of the signature 

Signature /Greg L. Martinez/ Date (YYYY-MM-DD) 2010-11-10 

Name Greg L. Martinez Registration Number 53276 

This collection of information is required by 37 CFR 1.378(c). The information is required to obtain or retain a benefit by the public which 
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This 
collection is estimated to take 1 hour to complete, including gathering, preparing, and submitting the completed application form to the 
USPTO. Time will vary depending upon the individual case. Any comments on the amount oftime you require to complete this form and/ 
or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. 
Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. This form can only be used when in conjunction with EFS-Web. If this form is mailed to the USPTO, it may cause 
delays in reinstating the patent. 

EFS - Web2.2 
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Privacy Act Statement 

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of 
the attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be 
advised that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 
information solicited is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and 
Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not 
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your 
submission, which may result in termination of proceedings or abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act 
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a}. Records from this system of records may be disclosed to the 
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these records. 

2. A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a 
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement 
negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request 
involving an individual, to whom the record pertains, when the individual has requested assistance from the Member 
with respect to the subject matter of the record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for 
the information in order to perform a contract. Recipients of information shall be required to comply with the 
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in this system of records 
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, 
pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of 
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or 
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to 
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and 
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make 
determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the 
application pursuant to 35 U.S.C. 122(b} or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record may 
be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in an 
application which became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspections or an issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law 
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation. 

EFS - Web2.2 
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Electronic Patent Application Fee Transmittal 

Application Number: 10873969 

Filing Date: 21-Jun-2004 

Title of Invention: 
METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT 
STRUCTURE 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Filer: Greg L. Martinez/Joyce Brown 

Attorney Docket Number: BESA.13399 

Filed as Small Entity 

Utility under 35 USC 111 (a) Filing Fees 

Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Basic Filing: 

Maintenance Fee Due at 3.5 years 2551 1 490 490 

Surcharge after Expiration-Unintentional 1558 1 1640 1640 

Pages: 

Claims: 

Miscellaneous-Filing: 

Petition: 

Patent-Appeals-and-Interference: 

Post-Allowance-and-Post-Issuance: 
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Description Fee Code Quantity Amount 
Sub-Total in 

USO($) 

Extension-of-Time: 

Miscellaneous: 

Total in USD ($) 2130 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent No. 7052941 

Issue Date: May 30,2006 

Application No. 1 0873969 

Filed: June 21,2004 

Attorney Docket No. BESA.13399 

Commissioner for Patents 
United States Patent and Trademark Office 

P.O. Box 1450 
Alexandria, VA 22313-1450 

www.uspto.gov 

:DECISION GRANTING PETITION 
:UNDER 3 7 CFR 1.378(c) 

This is a decision on the electronic petition, filed November 10,2010 ,under 37 CFR 1.378(c) 
to accept the unintentionally delayed payment of the 3.5 year maintenance fee for the above-identified patent. 

The petition is GRANTED. 

The maintenance fee is accepted, and the above-identified patent reinstated as of November 10,2010 

This decision also constitutes notice that the fee has been accepted. An electronic copy of the petition and 
this decision has been created as an entry in the Image File Wrapper. Nevertheless, petitioner should print 
and retain an independent copy. 

Telephone inquiries related to this electronic decision should be directed to the Electronic Business Center at 1-866-217-9197. 
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Electronic Acknowledgement Receipt 

EFSID: 8806922 

Application Number: 10873969 

Patent Number: 7052941 

Confirmation Number: 7408 

Petition Issued Date: November 10,201 O 

Title of Invention: 
METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT 
STRUCTURE 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Customer Number: 23123 

Filer: Greg L. Martinez/Joyce Brown 

Filer Authorized By: Greg L. Martinez 

Attorney Docket Number: BESA.13399 

Receipt Date: 10-NOV-2010 

Filing Date: 21-JUN-2004 

Time Stamp: 12:24:27 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment yes 

Payment Type Credit Card 

Payment was successfully received in RAM $2130 

RAM confirmation Number 9341 

Deposit Account 190513 

Authorized User SCHMEISER, OLSEN & WATTS 

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows: 
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Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges) 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

METHOD _FOR_MAKING_A_ TH 842015 

1 Petition automatically granted by EFS REE_DIMENTIONAL_sb0066e_fi no 3 
I1.pdf aac35c8e28af2d901 a46e9a 77 4 f7 a9e99a0d 

8426 

Warnings: 

Information: 

32128 

2 Fee Worksheet (PTO-875) fee-info.pdf no 2 
2fc381 a 1696af53b95bd3cefc1 80130a8415 

9869 

Warnings: 

Information: 

Total Files Size (in bytes) 874143 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New A~~lications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International A~~lication under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International A~~lication Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER 

10/873,969 

23123 
SCHMEISER OLSEN & WATTS 
18 E UNIVERSITY DRIVE 
SUITE# 101 
MESA, AZ 85201 

FILING OR 3 71 (C) DATE 

06/21/2004 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sang-Yun Lee BESA. 13399 
CONFIRMATION NO. 7408 

POA ACCEPTANCE LETTER 

11111111111111111 lllll ll]~!l]!~l!~l!~l!~iJHHll lllll lllll lllll llll llll 

Date Mailed: 09/21/2010 

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/13/2010. 

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the 
above address as provided by 37 CFR 1.33. 

/mteklemichael/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NUMBER FILING OR 3 71 (C) DATE 

10/873,969 06/21/2004 

41536 
RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

Ul\TfED STATES DEPA RTME'IT OF COMMERCE 
United States Patent and Trademark Office 
Adiliess. COMMISSIO'JER FOR PATENTS 

PO Box 1450 
Alexandria, Virgmia 22313-1450 
\VVi\V.USpto.gov 

FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE 

Sang-Yun Lee BESANG.P00I 
CONFIRMATION NO. 7408 

POWER OF ATTORNEY NOTICE 

11111111111111111 lllll ll]~!l]!~l!~l!~l!~iJHHll lllll lllll lllll llll llll 

Date Mailed: 09/21/2010 

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY 

This is in response to the Power of Attorney filed 09/13/2010. 

• The Power of Attorney to you in this application has been revoked by the applicant. Future correspondence 
will be mailed to the new address of record(37 CFR 1.33). 

/mteklemichael/ 

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101 

page 1 of 1 
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I 

PTO/SfJ/S1i, \':2~051 
.t...p~:oYeti t;..,: us~ thrcu9:'., ~ 1:'3C·/20~--: OMS t:nt-1.0035 

l-1.s. P~tent onrJ Tr.::i1emark Office: 0.S tYEFAffTI'l:f.NT OF COMME~::l.:t 
:Jr:,:;~: t!'":>:: ?i$~•t-:'\'>c:K Hed:..:ct•t•n A•:t o: JSSS. ::c ~--~~11s a;e r~•;JujreC tc.: t<:~po~{.i t,:., a t,-:cHec~J◊:": ct i:-:fc,rmat.ton ur:~es~ ~~ Cir:p:ays ¢ ,r-at:ct OME1 c•::.nt:-o: n.J2"':be:-

PA TENT - POWER OF ATTORNEY 
OR 

Patenl Number 

Issue Date 

i 7,052.94: !32 

REVOCA TlON OF POWER OF ATTORNEY 
j Sang-Yun Lee 

--,----------··············---·····-······-
WliH A NEW POWER OF ATTORNEY TWe \ METHOD FOR MAKlNG A THREE.-

ANO ·······················-··-··----'--j D_!_M_E_.~::?._~:~~.'.!.~.:-~_·G_'R_A_'-~_, F_.o_. __ 
CHANGE OF CORRESPONDENCE ADDRESS Attorney Docket Numbed BESA. 13399 

! he,eby revok~ aH previous powers of attorney given in the above-identlfleci patent. 

OR 

t)R 

l23123 

I hereby appoint Practitioner(~) assoc1aled with the following CLls\omer Number as my/our 
altomey(s) or ager:i(t.l with respect to he pate:11 ider:tif;ed above, and to lransact Bil .business :n 
the Ur:!ied Slates Palen; and Tracten--,a,K Office c~mnected theri;-with: 

!~----···················i 

i hHm.by appo,nt Pract,tioner(s) named below as my/our attornHy(s) or agent(s) with respeci t() the paler:! identif;ed 
alx.,ve, and tc tmnsBGI an business in the United States Patent and T racie:.1Br.k Office connecteo therewith 

Registration Nwnber ···································--------·--··························· i 
········-:·------

··--·····-·-····•····················-··---- ~•-•••••••••••••••••••--••••••••• oo,o,••-~~~--..........-•--••••-•••••--•••••••••••••nuu-,0-,-,.,.,.,.,--,.,•- · ~ 

' 

OR 

____; 

: Adi..1:"€35 
i 
I 

t .~:~If'!','............. i-···--·····················------· .. ··· ............................ .,.,.-.l St.?..!B j ................................... ~ ........................... ._ ........ . 

i- ·r t~i(~ph·o~~~ ..................... l ........... ---------·-···--··· ................. m___ ··•"m--..... •=~--~--E:;;aff· .. --. ·--····--·---··~·--------n• .. ··................. -- - ··---------------~---·---

: arr~ th8· 

[Xl h:vt'.:+·;r h~·:tn::) G\·VnBrsh:p of the r~atf.::i\ 

OR. 

r,zx--:',, ~:eta: o! forms ~H3 s.:.;brnittecL t .. :~.: ~~----~---................ . ----------~ h~s o:,;:.a.:.:t!0t; Gf;f!fr"l::~~:st,n:-:. t~ ri::o.:..::r-ec t.~· :)i.- CF:~ : :31 _ -~ 3.2 l-1:-:C ~ 33 l'~ vi:0:11:&\•0:: i~ :1:-·.-.:.~:i:~1 to;_.; obta,~ t:t n;-t~ii·-. ~ lx:,--{~<:-~t 0;1 ~h~1 pvbl~;;,: 'rv~,)C~, ,s w -!1ie 1,_r;~C: by ti'\:: 
~.,t;P':(: ~0 pitX:es~_: ~n Bf)Pi?t-3~1'':',>"'~- Ccr)f:dt1~11:el11y ls g(,\1erne<3 tr~ .35 U.S.C. 121 o.~~G 37 C~R. -: 1~ ?.:id·;-~~ !3'--ist:◊~~ct:(tr, {s "~~1~~-.~ted F..• sa:Xe 3 mlrh.H>:::s t(: (~~mp:(;:f:. 
1:~:::~:~"i.1.::9. g:.3.t~••:Hnq _pre.ps:~r~) and svt:mr:.·iJng ;t·.~ CO:"':"'.pl•::tf!d ap~:t..$.JJi.:r: h.1nr'\ t;,.·. :J;~ \JE:P"f O T~rn~ '-\':1: ~ar{ d~n-enU:nG :.:por·, the !~,J!YP'.;U<".l:i ~~. A.ri:• ..::crrr:":~~--~~ !)f: 

Hw am:;0:·.,! cf tinx:-- yv\..i f.::;q1.,:r~ !0 t..-..'1":-np:Ne H·•l$ k::·rr; i!l:i•jh-:-1 ::::.ig,get~~vn~ !or ri:.:•:.i,:C•f1G thi~ t,~):•:h:-n $::cuM hr: ~c:r;~ t<) fh,~ Cr-,~ei ln~c-·rrt~!1◊:'; G~k~:-. U S. P.fSti:::1t a~d 
~:·:·adt:m;,_;::-: Of;i'.·.~ !.: ~. D-ip;,ns,:~nt -:.~' C,.:,::r•t:":f;:\:{::, F' 0 B'."1x ":450_ . .,:\J~x:B'.l~f~. VA ~:.?".$i:5-1-4f!G 00 NOT SENG FEES OR C.Ot/PUt(ED f OH;-,,:~S ·ro THf'S 
ADi)RE~/; SEN() TO: CommlS$lOner for Patents, P.O. Box 1450, A!e>:andria, VA 2:!S13-145l). 
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Privacy Act Statement 

The Privacy Act of 1974 {P.L 93-579} requires that you be given certain information in connection 
with your submission of the attached form related to a patent application or patent. Accordingly, 
pursuant to the requirements of the Act. please be advised that: ( 1) the general authority for the 
collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; 
and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark 
Office is to process and/or examine your submission related to a patent application or patent If you do 
not furnish the requested information, the U.S. Patent and Trademark Office may not be able to 
process and/or examine your submission, which may result in termination of proceedings or 
abandonment of the application or expiration of the patent. 

The information provided by you in this form will be subject to the following routine uses: 

1. The information on this form will be treated confidentially to the extent allowed under the 
Freedom of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from 
this system of records may be disclosed to the Department of Justice to determine whether 
disclosure of these records is required by the Freedom of Information Act. 

2. A record from this system of records may be disclosed, as a routine use, in the course of 
presenting evidence to a court, magistrate, or administrative tribunal, including disclosures to 
opposing counsel in the course of settlement negotiations. 

3. A record in this system of records may be disclosed, as a routine use, to a Member of 
Congress submitting a request involving an individual, to whom the record pertains, when the 
individual has requested assistance from the Member with respect to the subject matter of the 
record. 

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the 
Agency having need for the information in order to perform a contract. Recipients of 
information shall be required to comply with the requirements of the Privacy Act of 197 4, as 
amended, pursuant to 5 U.S.C. 552a(m). 

5. A record related to an International Application filed under the Patent Cooperation Treaty in 
this system of records may be disclosed, as a routine use. to the International Bureau of the 
World intellectual Property Organization, pursuant to the Patent Cooperation Treaty. 

6. A record in this system of records may be disclosed, as a routine use, to another federal 
agency for purposes of National Security review (35 U.S.C. 181) and for review pursuant to 
the Atomic Energy Act (42 U.S.C. 218(c)). 

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, 
General Services, or his/her designee, during an inspection of records conducted by GSA as 
part of that agency's responsibility to recommend improvements in records management 
practices and programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall 
be made in accordance with the GSA regulations governing inspection of records for this 
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not 
be used to make determinations about individuals. 

8. A record from this system of records may be disclosed, as a routine use, to the public after 
either publication of the application pursuant to 35 U.S.C. 122(b) or issuance of a patent 
pursuant to 35 U.S.C. 151. Further, a record may be disclosed, subject to the !imitations of 37 
CFR 1.14, as a routine use, to the public if the record was filed in an application which 
became abandoned or in which the proceedings were terminated and which application is 
referenced by either a published application, an application open to public inspection or an 
issued patent. 

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, 
or local law enforcement agency, if the USPTO becomes aware of a violation or potential 
violation of law or regulation. 
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Electronic Acknowledgement Receipt 

EFSID: 8401794 

Application Number: 10873969 

International Application Number: 

Confirmation Number: 7408 

Title of Invention: 
METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT 

STRUCTURE 

First Named Inventor/Applicant Name: Sang-Yun Lee 

Customer Number: 41536 

Filer: Greg L. Martinez/Joyce Brown 

Filer Authorized By: Greg L. Martinez 

Attorney Docket Number: BESANG.P00l 

Receipt Date: 13-SEP-2010 

Filing Date: 21-JUN-2004 

Time Stamp: 12:03:37 

Application Type: Utility under 35 USC 111 (a) 

Payment information: 

Submitted with Payment I no 

File Listing: 

Document 
Document Description File Name 

File Size(Bytes)/ Multi Pages 
Number Message Digest Part /.zip (if appl.) 

METHOD _FOR_MAKING_A_ TH 1708097 

1 Power of Attorney REE_DIMENTIONAL_POA_ 1339 no 2 
9.pdf ac34 383 862 92ea3c8a0bd 971 e9e006c 48f3 

be62 

Warnings: 

Information: 
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Total Files Size (in bytes) 1708097 

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents, 
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a 
Post Card, as described in MPEP 503. 

New Applications Under 35 U.S.C. 111 
If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR 
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this 
Acknowledgement Receipt will establish the filing date of the application. 

National Stage of an International Application under 35 U.S.C. 371 
If a timely submission to enter the national stage of an international application is compliant with the conditions of 35 
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a 
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course. 

New International Application Filed with the USPTO as a Receiving Office 
If a new international application is being filed and the international application includes the necessary components for 
an international filing date (see PCT Article 11 and MPEP 181 O), a Notification of the International Application Number 
and of the International Filing Date (Form PCT/RO/1 OS) will be issued in due course, subject to prescriptions concerning 
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of 
the application. 

Exhibit 1006 - Page 20 of 375



TRA 

Docket No. BeSang.POOl 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

licant: Sang-Yun Lee 

No.: 10/873,969 Examiner: Thinh T Nguyen 

Filed: June 21, 2004 Docket No.: BeSang.P00l 

Title: THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE AND METHOD 
OF MAKING SAME 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

NOTIFICATION OF FILING A DIVISIONAL APPLICATION 

Notification is hereby being made of the filing of 

Divisional Application No. 11/378, 059, filed on March 17, 2006 

for the above application. 

April 30, 2006 

15188 NW Central Dr. Ste. #213 
Portland, OR 97229 
Phone: 503-533-5150 
Fax: 503-533-5150 

Respectfully submitted, 

~L 
Sang-Yun Lee 
Applicant and Inventor 

1 of 7 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mail 

or Fax 

Mail StoJ> ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 
(571) 273-2885 

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the 
Fee(s) Transmittal. This certificate cannot be used for any other accompanying 

• • i---,;..;: . papers. Each additional paper, such as an assignment or formal drawing, must 
000041536 7590 01/30/2006 ,.,., .. ,i ~", "-7 '- have its own certificate of mailing or transmission. ,.,,,,_,,. ,·"' "-...... , .. , 

RAYMOND J. WERNER 
2056 NW ALOCLEK DRJVE, SUITE 314 
HILLSBORO, OR 97124 

"• iE\ Certificate of Mailing or Transmission 
~\I hereby certify that this Fee(s) Transmittal is being deposited with the United 

MAR z ,. zons (,i I States Postal Service with sufficient postage for first class mail in an envelor.e 
'.? · • ii l.i ,., / addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
·A ~- transmitted to the USPTO (571) 273-2885, on the date indicated below. 

03/30/2006 BABRAHA2 00000033 10873969 

01 FC:2501 
02 FC:1504 

APPLICATION NO. 

700.00 OP 
300.00 OP 

FILING DATE 

(J.},_ /,.> 
,f,.,._ . ci,. 

~•Y;to.,..p~f~ 
~,~ 

FIRST NAMED INVENTOR 

10/873,969 06/21/2004 Sang-Yun Lee BESANG.P00I 

TITLE OF INVENTION: METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional YES $700 

EXAMINER ART UNIT 

NGUYEN, THINH T 2818 

I. Change of correspondence address or indication of "Fee Address" (3 7 
CFR 1.363). 

PUBLICATION FEE TOTAL FEE(S) DUE 

$300 

CLASS-SUBCLASS 

438-152000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1000 

(Depositor's name) 

(Signature) 

(Date) 

CONFIRMATION NO. 

7408 

DATE DUE 

05/01/2006 

0 Change of correspondence address (or Change of Correspondence 
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 

registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 
listea, no name will be printed. 

2 ____________ _ 

0 "Fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

3 ____________ _ 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth jn 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and ST ATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : 0 Individual O Corporation or other private group entity O Government 

4a. The following fee(s) are enclosed: 4~ment ofFee(s): 

~sue Fee ,:5 A check in the amount of the fee(s) is enclosed. 

;s(Publication Fee (No small entity discount permitted) -□ Payment by credit card. Form PT0-2038 is attached. 

0 Advance Order- # of Copies_________ 0 The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy ofth1s form). 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. 0 b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR I .27(g)(2). 

The Director of the USPTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the apphcant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Date Z. 7 Nal-ckl 2006 

Registration No. 3i; 7 S2, 
This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed applicat10n form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reguire to complete 
this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandna, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid 0MB control number. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PA TENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

NOTICE OF ALLOWANCE AND FEE(S) DUE 

000041536 7590 01/30/2006 

RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

EXAMINER 

NGUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 01/30/2006 

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

10/873,969 06/21/2004 Sang-Yun Lee BESANG.P00I 7408 

TITLE OF INVENTION: METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE 

APPLN. TYPE SMALL ENTITY ISSUE FEE PUBLICATION FEE TOT AL FEE(S) DUE DATE DUE 

nonprovisional YES $700 $300 $1000 05/01/2006 

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT. 
PROSECUTION Q.N THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS. 
THIS APPLICATION IS SUBJECT TO WITHDRAW AL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON 
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308. 

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE 
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS 
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE 
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR 
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL 
BE REGARDED AS ABANDONED. 

HOW TO REPLY TO THIS NOTICE: 

I. Review the SMALL ENTITY status shown above. 

If the SMALL ENTITY is shown as YES, verify your current 
SMALL ENTITY status: 

A. If the status is the same, pay the TOTAL FEE(S) DUE shown 
above. 

B. If the status above is to be removed, check box Sb on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) 
and twice the amount of the ISSUE FEE shown above, or 

If the SMALL ENTITY is shown as NO: 

A. Pay TOT AL FEE(S) DUE shown above, or 

B. If applicant claimed SMALL ENTITY status before, or is now 
claiming SMALL ENTITY status, check box Sa on Part B - Fee(s) 
Transmittal and pay the PUBLICATION FEE (if required) and 1/2 
the ISSUE FEE shown above. 

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with 
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be 
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be 
completed and an extra copy of the form should be submitted. 

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to 
Mail Stop ISSUE FEE unless advised to the contrary. 

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of 
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due. 
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PART B - FEE(S) TRANSMITTAL 

Complete and send this form, together with applicable fee(s), to: Mfil! Mail StoJ) ISSUE FEE 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, Virginia 22313-1450 

or Fax (571) 273-2885 
INSTRUCTIONS: This fonn should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks I through 5 should be completed where 
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as 
indicated unless corrected below or directed otherwise in Block I, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for 
maintenance fee notifications. 

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block I for any change of address) 

000041536 7590 01/30/2006 

RAYMOND J. WERNER 
2056 NW ALOCLEKDRIVE, SUITE 314 
HILLSBORO, OR 97124 

APPLICATION NO. FILING DATE 

10/873,969 06/21/2004 

Note: A certificate of mailing can only be used for domestic mailings of the · 
Fee(s) Transmittal. This certificate cannot be used for any other.accompanying 
papers. Each additional paper, such as an assignment or fonnal drawing, must 
have its own certificate of mailing or transmission. 

Certificate of Mailing or Transmission 
I hereby certify that this Fee(s) Transmittal is being deposited with the United 
States Postal 5forvice with sufficient postage for first class mail in an enveloP.e 
addressed to the Mail Stop ISSUE FEE address above, or being facsimile 
transmitted to the USPTO (571) 273-2885, on the date indicated befow. 

(Depositors name) 

(Signature) 

(Date) 

FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO. 

Sang-Yun Lee BESANG.P00I 7408 

TITLE OF INVENTION: METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE 

APPLN. TYPE SMALL ENTITY ISSUE FEE 

nonprovisional YES $700 

EXAMINER ART UNIT 

NGUYEN, THINH T 2818 

I. Change of correspondence address or indication of "Fee Address" (37 
CFR 1.363). 

PUBLICATION FEE TOTAL FEE(S) DUE 

$300 

CLASS-SUBCLASS 

438-152000 

2. For printing on the patent front page, list 

(I) the names of up to 3 registered patent attorneys 
or agents OR, alternatively, 

$1000 

DATE DUE 

05/01/2006 

D Change of correspondence address ( or Change of Correspondence 
Address form PTO/SB/122) attached. 

D "fee Address" indication (or "Fee Address" Indication form 
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 
Number is required. 

(2) the name ofa single firm (having as a member a 2 _____________ _ 
registered attorney or agent) and the names of up to 
2 registered patent attorneys or agents. If no name is 3 
listea, no name will be printed. --------------

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type) 

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for 
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment. 

(A) NAME OF ASSIGNEE (8) RESIDENCE: (CITY and STATE OR COUNTRY) 

Please check the appropriate assignee category or categories (will not be printed on the patent) : D Individual O Corporation or other private group entity D Government 

4a. The following fee(s) are enclosed: 4b. Payment of Fee(s): 

0 Issue Fee O A check in the amount of the fee(s) is enclosed. 

D Publication Fee (No small entity discount pennitted) 0 Payment by credit card. Form PTO-2038 is attached. 

D Advance Order- # of Copies__________ D The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to 
Deposit Account Number (enclose an extra copy ofth1s form). 

5. Change in Entity Status (from status indicated above) 

0 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. Db. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2). 

The Director of the US PTO is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above. 
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in 
interest as shown by the records of the United States Patent and Trademark Office. 

Authorized Signature _____________________ _ Date ________________ _ 

Typed or printed name ____________________ _ Registration No. _____________ _ 

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the US PTO to process) 
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1. 14. This collection is estimated to take 12 minutes to complete, including gathering, prepanng, and 
submitting the completed apJ)licallon form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you reciuire to complete 
this fonn and/or suggestions for reducing this burden, should be sent to the Chief Infonnation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. 
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, 
Alexandria, Virginia 22313-1450. 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of infonnation unless it displays a valid 0MB control number. 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

10/873,969 

000041536 7590 

FILING DATE 

06/21/2004 

01/30/2006 

RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

FIRST NAMED INVENTOR 

Sang-Yun Lee 

UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Address: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.uspto.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BESANG.P00l 7408 

EXAMINER 

NGUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

DATE MAILED: 01/30/2006 

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b) 
(application filed on or after May 29, 2000) 

The Patent Term Adjustment to date is 23 day(s). If the issue fee is paid on the date that is three months after the 
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half 
months) after the mailing date of this notice, the Patent Term Adjustment will be 23 day(s). 

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that 
determines Patent Term Adjustment is the filing date of the most recent CPA. 

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval 
(PAIR) WEB site (http://pair.uspto.gov). 

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of 
Patent Legal Administration at ( 571) 272-7702. Questions relating to issue and publication fee payments should be 
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283. 
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Notice of Allowability 

Application No. 

10/873,969 
Examiner 

Thinh T. Nguyen 

Applicant(s) 

LEE, SANG-YUN 
Art Unit 

2818 

•· The MAILING DA TE of this communication appears on the cover sheet with the correspondence address-­
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1. 0 This communication is responsive to 1/1012006. 

2. 0 The allowed claim(s) is/are 1-10. 

3. 0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) fZI All b) 0 Some* c) D None of the: 

1. fZI Certified copies of the priority documents have been received. 

2. D Certified copies of the priority documents have been received in Application No. __ . 

3. 0 Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 

* Certified copies not received: __ . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. 0 A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. D CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) 0 including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) 0 hereto or 2) 0 to Paper No./Mail Date __ . 

(b) D including changes required by the attached Examiner's Amendment/ Comment or in the Office action of 
Paper No./Mail Date __ . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 

Attachment( s) 
1. D Notice of References Cited (PTO-892) 

2. 0 Notice of Draftperson's Patent Drawing Review (PT0-948) 

3. 0 Information Disclosure Statements (PTO-1449 or PTO/SB/08), 
Paper No./Mail Date __ 

5. 0 Notice of Informal Patent Application (PTO-152) 

6. 0 Interview Summary (PTO-413), 
Paper No./Mail Date __ . 

7. fZI Examiner's Amendment/Comment 

4. 0 Examiner's Comment Regarding Requirement for Deposit~8. fZI Examiner's Statement of Reasons for Allowance 
of Biological Material 

9. 0 Other __ . 

avid Nelms 

U.S. Patent and Trademarn Office 
PTOL-37 (Rev. 7-05) 

Supervisory Patent Examiner 
Technology Centor 2800 

Notice of Allowabllity Part of Paper No./Mail Date 011706 
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Application/Control Number: 10/873,969 

Art Unit: 2818 

DETAILED ACTION 

Examiner's Amendment. 

Page 2 

1. An examiner's amendment to the record appears below. Should the changes and/or 

additions be unacceptable to applicant, an amendment may be filed as provided by 3 7 

CFR 1.312. To ensure consideration of such an amendment, it MUST be submitted no 

later than the payment of the issue fee. 

Changes the title to: 

--METHOD FOR MAKING A THREE-DIMENSIONAL INTEGRATED 

CIRCUIT STRUCTURE --

Reason for allowance 

2. Claims 1-10 are allowed. 

The following is an examiner's statement of reason for allowance: None of the 

references of record teaches or suggests the claimed METHOD FOR MAKING A 

THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE having the steps: 
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Application/Control Number: 10/873,969 

Art Unit: 2818 

Page 3 

--" providing a first stackable add-on layer, the first stackable add-on layer 

including a plurality of vertically oriented semiconductor devices disposed within the first 

stackable add-on layer, the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; 

and attaching the stackable add-on layer to a layer of the substrate that is the 

greatest distance from the substrate as measured from the bottom surface of the 

substrate." --

and all other steps as recited in claim 1. 

Any comments considered necessary by applicant must be submitted no later than 

the payment of the issue fee and, to avoid processing delays, should preferably 

accompany the issue fee. Such submissions should be clearly labeled "Comments on 

Statement of Reasons for Allowance". 
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Application/Control Number: 10/873,969 

Art Unit: 2818 

Conclusion 

Page 4 

3. Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Thinh T Nguyen whose telephone number is 571-272-

1790. The examiner can normally be reached on Monday-Friday 9:30am-6:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 

supervisor, David Nelms can be reached at 571-272-1787. 

The fax phone number for the organization where this application or proceeding is 

assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval [ PAIR ] system. 

Status information for published applications may be obtained from either Private 

PAIR or Public PAIR. Status information for unpublished applications is available 

through Private PAIR only. For more information about the PAIR system, see http://pair­

direct.uspto.gov. Should you have questions on access to the Private PAIR system, 

contact the Electronic Business Center (EBC) at 8~ 97 (toll-free) 

Thinh T Nguyen ~ 

Art unit 2818 

David Nelms 
Supervisory Patent Examiner 

Techno!oey Centar 2800 
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Issue Classification 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

II 111 11 1111 11 II 11 
10/873,969 LEE, SANG-YUN 
Examiner Art Unit 

Thinh T. NQuven 2818 

ISSUE CLASSIFICATION 
ORIGINAL CROSS REFERENCE(S) 

CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK) 

438 152 438 152 153 

INTERNATIONAL CLASSIFICATION 

H 0 1 L 21/84 

I 

I 
I 

I .-, 
u,/4-b"c:- ' 

~lms 
-

ThinhT~ Total Claims Allowed: 10 

(Assistant Examiner) (Date) Supervisory Patent Examirter 

U,. '5~ /76-"b Technology Cent13r 2800 ~ 0.G. O.G. 
Print Claim(s) Print Fig. 

(Legal Instruments miner) (Date) (Primary Examiner) (Date) 1 p (1 
1 Fig 8C 

~ Claims renumbered in the same order as presented by applicant □ CPA □ T.D. 0 R.1.47 

iii iii 
iii 

iii 
iii 

iii 
iii 

iii 
iii 

iii 
iii 

iii 
iii C "iii C C C: C: C C 
C: ·a, C ·a, C: ·a, C: ·a, C ·a, C ·a, C ·a, 
ii: 0 ii: 0 ii: ·c: ii: 'C: ii: ·c: ii: 0 ii: 0 0 0 0 

1 31 61 91 121 151 181 
2 32 62 92 122 152 182 
3 33 63 93 123 153 183 
4 34 64 94 124 154 184 
5 35 65 95 125 155 185 
6 36 66 96 126 156 186 
7 37 67 97 127 157 187 
8 38 68 98 128 158 188 
9 39 69 99 129 159 189 
10 40 70 100 130 160 190 
11 41 71 101 131 161 191 
12 42 72 102 132 162 192 
13 43 73 103 133 163 193 
14 44 74 104 134 164 194 
15 45 75 105 135 165 195 
16 46 76 106 136 166 196 
17 47 77 107 137 167 197 
18 48 78 108 138 168 198 
19 49 79 109 139 169 199 
20 50 80 110 140 170 200 
21 51 81 111 141 171 201 
22 52 82 112 142 172 202 
23 53 83 113 143 173 203 
24 54 84 114 144 174 204 
25 55 85 115 145 175 205 
26 56 86 116 146 176 206 
27 57 87 117 147 177 207 
28 58 88 118 148 178 208 
29 59 89 119 149 179 209 
30 60 90 120 150 180 210 

U.S. Patent and Trademark Office Part of Paper No. 011706 
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Bib Data Sheet 

SERIAL NUMBER 
10/873,969 

~PPLICANTS 

FILING DATE 
06/21/2004 

RULE 

Sang-Yun Lee, Beaverton, OR; ~ 

i.• CONTINUING DATA************************* 

CLASS 
257 

•• FOREIGN APPLICATIONS***********"'******** ""-'--- / 
REPUBLIC OF KOREA 10-2003-0040920 06/24/2003\ / fl 
REPUBLIC OF KOREA 10-2003-0047515 07/12/2003 

Page 1 of2 

UNITED STATES DEPARTMENT OP COMMERCE 
Uni'4:d St.at.ea Pak:Ql and TradWDDrli Offioo 
~COMMISSIONER FOR PATENTS 

~?• ~~ 22'1)-U!O ............ ..., 

CONFIRMATION NO. 7408 

GROUP ART UNIT 
2818 

ATTORNEY 
DOCKET NO. 
BeSang.P001 

IF REQUIRED, FOREIGN FllJtQG LICENSE GRANTED** SMALL ENTITY •• 
.. 08/13/2004 // 

i:oreign Priority claimed I :ts ~ no 

35 USC 119 (a-<I) conditions '2 yes □ no □ Met after 
met ___ ~wance -· 
Verified and ..:::::: 7 - 1 ,., I 
Ac:knowledged ~aminer's s· ···-

ADDRESS 
000041536 
RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO , OR 
97124 

TITLE 

STATE OR 

COUNTRY 
· OR 

SHEETS 

DRAWING 
59 

TOTAL INDEPENDENT 

CLAIMS CLAIMS 
20 3 

Three-dimensional integrated circuit structure and method of making same 

F.ILING FEE FEES: Authority'has been giver, in Paper 
No. ____ to charge/credit DEPOSIT ACCqUNT 

RECEIVED No. ____ ~or following: 
385 

http://neo:8000/PrexServlet/PrexAction 

I□ All Fees I 
I □ 1.16 Fees (Filing) I 
□ 1.17 Fees ( Processing Ext. of 
time) 

I□ 1.18 Fees (Issue) I 
I 
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Index of Claims 
Application/Control No. Applicant(s)/Patent under 

Reexamination 

II 11111 1111 11111111 

10/873,969 LEE, SANG-YUN 
Examiner Art Unit 

Thinh T. NQuyen 2818 

✓ Rejected - (Through numeral) 
Cancelled N Non-Elected A Appeal 

= Allowed + Restricted I Interference 0 Objected 

Claim Date Claim Date Claim Date 
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0 

1 1 -;;;..- 51 101 
2 2 52 102 
3 3 53 103 
4 4 54 104 
5 5 55 105 
6 6 56 106 
7 7 57 107 
8 8 58 108 
9 9 59 109 
10 10 ;,., 60 110 
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32 82 132 
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Search Notes 
Application/Control No. Appllcant(s)/Patent under 

Reexamination 

111111111 111 II I I 
10/873,969 LEE, SANG-YUN 
_Examiner Art Unit 

Thinh T. Nauven 2818 

SEARCHED 
SEARCH NOTES 

(INCLUDING SEARCH STRATEGY) 

Class Subclass Date Examiner DATE EXMR 

438 152 11/16/2005 TTN 
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257 199 11/16/2005 TTN 

257 118 11/17/2005 TTN 
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Class · Subclass Date Examiner 
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U.S. f:'.at,111 and Jradellllltlt Olllea; U.S. 0£PART14EH1' 01' COMMERCE 

Vndef the P~ RedUdiclrl Ad or 199S,,., _,_ are nsaui1edlo 1esnant1 ca a c::dledian or lrilormalion unless II dlsllla• a a valid 0MB cont,o1 number. 
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FROM: Paper Parackute PHONE NO. : 503 533 8243 

'9~0§1VED 
ee'.N1'~AL. flA)( 01:NTeR 

JAN 1 0 2006. 

FACSIMILE COVER SHEET 

To: Examiner Thinh T Nguyen 
Art Unit 2818 

Fax No: 571.273.8300 

Date: 1 0 January 2006 

From: Raymond J. Wemer 
2056. NW Aloclek Drive 
Suite 314 
Hillsboro, Oregon 97124 
503.466.2294 (voice) 
503.466.2715 (fax) 

Number of pages (Including this page): 7 

Confirmation copy to follow: Yes __ 

COVER MESSAGE: 

No_x_ 

Jan. 10 2006 02:28PM Pi 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
,Application No. 
Filed 

Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 

Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Documents faxed in the above-referenced application: 

Art Unit: 2818 
Examiner: Thinh T Nguyen 

1 - Certificate of Transmission by f=acsimile (1 page), and 
2 - Response and Amendment (5 pages). 

TRlS "'IRANSMJSSION JS lNTm-10£0 ONLY FOR THE INOMDUAL OR EN'1TJ'V TO WHJCH IT IS ADDJU!SSID. rr MAY CONTAIN 
l'lllVl:!LEOOEID .• CONFIDF.NJlAI, ATI"OlU'IEY WORK PRODUCT. OR TR.ADE SECRET 'INFORMATION WtflCH JS F.XRMPT FROM 
UISCLOSURP, UNDER APPLICABLE LAWS. IF YOU ARE NOT n-m INTENDED 'Rl?.ClPEN'r, (')RAN EMPT .OYF.P. OR AOBNT 
RESPONSIBLE fOR DRUVF.RING IBIS MESSAGE TO THE INTENDED RE.Cl Pl liNT AND HA VR S6CEIVEO nns MESSAGE IN 
F.RROR, 'PLEASE NOTIFY US IMMEDIATELY BY 'l.'ELJ::PHONE. 
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FROM: Paper Parachute PHONE NO. 503 533 8243 Jan. 10 2006 02:29PM P2 
RECEIVED 

CENTRAL FAX CENTER 

JAN 1 0 2006 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Application No. 
Filed 

Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 

Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 
------------------------

Art Unit: 2818 
Examiner: Thinh T Nguyan 

CERTIFICATE OF TRANSMISSION BY FACSIMILE 
37 CFR 1.8 

Commissioner for Patents · 
PO Box 1450 
Alexandria, VA 22313-1450 

I hereby certify that the following items: 

1 - Certificate of Transmission by Facsimile (1 page), and 
2 - Response and Amendment (5 pages). 

are being transmitted by facslmlle to 571.273.8300 pursuant to 37 CFR 1.8 on the date 
indicated below. 

Raymond J. Werner 
2056 NW Aloclek Drive 
Suite 314 
Hillsboro, Oregon 97124 
T: 503.466.2294 
F: 503.466.2715 

Date of Tran 
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FROM: Paper Parachute PHONE NO. : 503 533 8243 Jan. 10 2006 02:29PM P3 

RECE10e6 
CENTRAL FAX CENTER 

Application. No. 10/873,969 JAN 1 0 2006 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Sang-Yun Lee 
10/873,969 Art Unit : 2818 

Applicant 
Application No. 
Filed 21 June 2004 Examiner: Thinh T Nguyen 

Title 

Docket No. 

Three-Dimensional Integrated 
Circuit structure And Method Of 
Making Same 

BeSang.P001 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

RESPONSE AND AMENDMENT 

Sir: 

This is in response to the Office Action of 13 September 2005. 

Presented below, and beginning on separate sheets, are various sections, 

inciuding, a Claim Amendments section, and a Remarks section. 

1 of 5 
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FROM: Paper Paracnute 

Application. No. 10/873,969 

IN THE CLAIMS 

PHONE NO. 503 533 8243 Jan. 10 2006 02:29PM P4 

1. (Amended) A method of forming a semiconductor structure, comprising: 

providing a substrate having electrical devices formed therein, and further 

having at least one dielectric layer and at least one interconnect layer disposed above 

the substrate; 

providing a first stackable add-on layer, the first stackable add-on layer 

including a plurality of vertically oriented semiconductor devices disposed within the 

first stackable add-on layer. the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; and 

attaching the stackable add-on layer to a layer of the substrate that is the 

greatest distance from the substrate 19 mAIBMttil fr.gm the bottom surface of the 

gubstrate. 

2. (Original) The method of Claim 1, wherein the plurality of vertically oriented 

semiconductor devices includes at least one nMp-n stack. 

3. (Original) The method of Claim 2, further comprising forming a gate dielectric on 

the n-p-n stack, and formin9 a gate electrode on the gate dielectric. 

4. (Original) The method of Claim 3, wherein the gate electrode is disposed on the 

gate dielectric such that it ls adjacent at least a p region of the n-p-n stack so as to 

form an n-type MOSFET. 

2 of 5 
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FROM: Paper Parackute PHONE NO. 503 533 8243 Jan. 10 2006 02:30PM P5 

Application. No. 10/873,969 

5. (Original) The method of Claim 1, wherein the plurality of vertically oriented 

semiconductor devices includes at least one p-n-p stack. 

6. (Original) The method of Claim 5, further comprising forming a gate dielectric on 

the p-n-p stack, and forming a gate electrode on the gate dielectric. 

7. (Original) The method of Claim 6, wherein the gate electrode is disposed on the 

gate dielectric such that it is adjacent at least an n region of the p-n-p stack so as to 

form a p-type MOSFET. 

8. (Original) The method of Claim 1, wherein the plurality of vertically oriented 

semiconductor devices includes at least one floating gate non-volatile memory 

device. 

9. (Original) The method of Claim 8, wherein a vertically oriented erasa gate is 

disposed adjacent the at least one floating gate non-volatile memory device. 

10. (Original) The method of Claim 1, further comprising attaching a second stackable 

add-on layer above the first stackable add-on layer. 

11. - 20. (Cancelled} 

3of5 
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FROM: Paper Parachute PHONE NO. 503 533 8243 Jan. 10 2006 02:30PM P6 

Application. No. 10/873,969 

REMARKS 

This is in response to the Office Action of 28 November 2005. Claims 1-20 are 

pending in the application, Claims 1-10 have been allowed, and Claim 1 has been 

objected to for an informality. The Examiner states that the application Is condition for 

allowance except for the objeetion to Claim 1, and further states that prosecution on the 

merits is closed. 

By this Response and Amendment. non-elected Claims 11-20 are 

cancelled, and the cited informaltty in Claim 1 has been amended as suggested by the 

Examiner. 

No new matter has been added. 

Allowed Claims 

The Examiner has stated that the application is in condition for allowance except 

for the objection to Claim 1. Claims 1 .. 10 have been allowed, and prosecution on the 

merits is closed. 

Objection to Claim 1 

The Examiner has objected to Claim 1 and has suggested corrected language. 

By this Response and Amendment, Applicant has amended independent Claim 1 

as suggested by the Examiner. In view of this amendment, Applicant respectfully 

submits that the objection has been overoome. 

Conclusion 

Applicant respectfully requests that a timely Notice of Allowance be issued in this 

case. 

4of5 
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FROM: Paper Parachute 

Application. No. 10/873,969 

Dated: 10 January 2006 
Hillsboro, Oregon 

PHONE NO. : 503 533 8243 
Jan. 10 2006 02:31PM P7 

Respectfully submitted, 

5of5 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

APPLICATION NO. 

10/873,969 

41536 7590 

FILING DATE 

06/21/2004 

11./28/2005 

RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

FIRST NAMED INVENTOR 

Sang-Yun Lee 

/!v 
UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 
Addr=: COMMISSIONER FOR PATENTS 

P.O. Box 1450 
Alexandria, Virginia 22313-1450 
www.usp10.gov 

ATTORNEY DOCKET NO. CONFIRMATION NO. 

BeSang.P00 I 7408 

EXAMINER 

NGUYEN, THINH T 

ART UNIT PAPER NUMBER 

2818 

DA TE MAILED: 11/28/2005 

Please find below and/or attached an Office communication concerning this application or proceeding. 

PTO-90C (Rev. 10/03) 
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Office Action Summary 

Application No. 

10/873,969 

Examiner 

Applicant(s) 

LEE, SANG-YUN 

Art Unit 

Thinh T. Nguyen 2818 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address •· 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE g_ MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this co~nication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )[8] Responsive to communication(s) filed on 28 September 2005. 

2a)0 This action is FINAL. 2b)O This action is non-final. 

3)[8] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11,453 O.G. 213. 

Disposition of Claims 

4)[8] Claim(s) 1-10 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)[8] Claim(s) 1-10 is/are allowed. 

6)0 Claim(s) _. __ is/are rejected. 

7)[8] Claim(s) 1 is/are objected to. 

8)0 Claim(s) __ are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)[8] The drawing(s) filed on 12 June 2004 is/are: a)C8l accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)[8] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)C8] All b)O Some* c)O None of: 

1. C8] Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

* See the attached detailed Office action for a list of the certified copies not received. 

Attachment(s) 

1) C8] Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 0 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PTO-152) 
6) 0 Other: __ . 

U.S. Patent and Trademark Office 
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 111705 

/ 

J 
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Application/Control Number: 10/873,969 

Art Unit: 2818 

DETAIL OFFICE ACTION 

Election/Restriction 

Page2 

1. Applicant's election without traverse of claims 1-10 in the communication with the 

Office on 9/28/2005 is acknowledged. 

Specification 

2. The specification has been checked to the extent necessary to determine the presence 

of all possible minor errors. However, the applicant cooperation is requested in correcting any 

errors of which the applicant may become aware in the specification. 

Claim Objection 

3. Claim 1 is objected to for the unclear recitation: -- "That is the greatest distance from 

the substrate "--. Which can make it to become indefinite. 

It is unclear what distance that the applicant refers to. 

Applicant is required to amend the claim so that the claim will be in acceptable form to 

clearly defines the meter and bound of the invention that the Applicant wishes to have patent 

protection from the Office. The Examiner suggests the applicant amend the last recitation of claim 
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Application/Control Number: 10/873,969 

Art Unit: 2818 
Page 3 

1 to -- That is the greatest distance from the substrate measuring from the bottom surface of the 

substrate. --

4. This application is in condition for allowance except for the objection to claim 1. 

Applicant is given TWO MONTH or SIXTY DAYS from the date of this letter, whichever is 

longer, to amend the noted claim or take other appropriate action (37 CFR 1.144). 

Prosecution on the merits of this case is closed in accordance with the practice under Ex 

parte Quayle, 1935 C.D. 11,453 O.G. 213. except for consideration of the above matter. 

A shortened statutory period for reply to this action is set to expire TWO MONTHS 

from the mailing date of this letter. 

5. When responding to the office action, Applicants are advised to provide the examiner 

with the line numbers and page numbers in the application and/or references cited to assist the 

examiner to locate the appropriate paragraphs. 

6. Receipt is acknowledged of papers submitted under 35 U.S.C. 119(a)-(d) which papers 

have been placed of record in the file. 

Conclusion 

7. The prior arts made of record and not relied upon are considered pertinent to applicant 

disclosure: Greenlaw (US patent 6,943,067) discloses a three dimensional integrated 
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Application/Control Number: 10/873,969 

Art Unit: 2818 

semiconductor device 

Page4 

8. Any inquiry concerning this communication or earlier communications from the examiner 

should be directed to Thinh T Nguyen whose telephone number is 571-272-1790. The examiner can 

normally be reached on Monday-Friday 9:00am-6:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 

David Nelms can be reached on 571-272-1787. The fax phone numbers for the organization where 

this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval [ PAIR ] system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Thinh T Nguyen --rrJ 
Art Unit 2818 

q 
Dav1dNelms 

Supervisory Patent Examiner 
Technology Center 2800 
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Application/Control No. Applicant(s)/Patent Under 
Reexamination . 

10/873,969 LEE, SANG-YUN 
Notice of References Cited 

Examiner Art Unit 

Thinh T. Nguyen 2818 
Page 1 of 1 

U.S. PATENT DOCUMENTS 

* 
Document Number Date 

Name Classification Country Code-Number-Kind Code MM-YYYY 

* A US-6,943,067 09-2005 Greenlaw, David 438/152 

B US-

C US-

D US-

E US-

F US-

G US-

H US-

I US-

J US-

K US-

L US-

M US-

FOREIGN PATENT DOCUMENTS 

* 
Document Number Date 

Country Name Classification Country Code-Number-Kind Code MM-YYYY 

N 

0 

p 

Q 

R 

s 

T 

NON-PATENT DOCUMENTS 

* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages) 

u 

V 

w 

X 

'A copy of this reference 1s not being furnished with this Office action. (See MPEP § 707.0S(a).) 
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign. 

U.S. Patent and Trademark Office 
PT0-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 111705 
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EPO; JPO; 
DERWENT; 
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L2 80 "3" adj D adj IC US-PGPUB; OR ON 2005/11/17 09:25 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L3 309516 three adj dimensional US-PGPUB; OR ON 2005/11/17 09:25 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L4 567033 integrated adj circuit US-PGPUB; OR ON 2005/11/17 09:26 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 2591 3 with 4 US-PGPUB; OR ON 2005/11/17 09:26 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L6 4025 3 same 4 US-PGPUB; OR ON 2005/11/17 09:26 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L7 255 1 2 US-PG PUB; OR ON 2005/11/17 09:26 
USPAT; 
EPO; JPO; 
DERWENT; 

I IBM_TDB 

LS 156 7 and vertical US-PGPUB; OR ON 2005/11/17 10:16 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L9 8968614 diode device capacitor transistor US-PGPUB; OR ON 2005/11/17 09:33 
FET inductor USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

LlO 15 7 near 9 US-PGPUB; OR ON 2005/11/17 09:35 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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USPAT; 
EPO; JPO; 
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L21 60 Sang-Yun.inv. US-PGPUB; OR ON 2005/11/17 11:18 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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L29 6 3 and ( 25 26) US-PG PUB; OR ON 2_005/11/17 11:48 
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USPAT; 
EPO; JPO; 
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L31 331623 vertical with lateral with device aith US-PGPUB; OR ON 2005111117 12:04, I 
integration USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L32 43 vertical with lateral with device with US-PG PUB; OR ON 2005/11/17 13:26 
integration USPAT; 

EPO; JPO; 
DERWENT; 
IBM_TDB 

L33 526 5 and vertical and bond$5 US-PGPUB; OR ON 2005/11/17 13:26 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L34 288 33 and stack US-PGPUB; OR ON 2005/11/17 13:40 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L35 20 "5936280" US-PG PUB; OR ON 2005/11/17 13:59 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L36 353 5 and SOI US-PG PUB; OR ON 2005/11/17 13:59 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L37 467 silicon adj on adj insulator US-PGPUB; OR ON 2005/11/17 13:59 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L38 0 5 and 37 US-PGPUB; OR ON 2005/11/17 13:59 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L39 0 6 and 37 US-PGPUB; OR ON 2005/11/17 14:00 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L40 205 36 and bond$5 US-PGPUB; OR ON 2005/11/17 14:05 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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L41 9 40 and ( vertical with lateral ) US-PGPUB; OR ON 2005/11/17 14:06 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Ll 2 "20040262635" US-PGPUB; OR ON 2005/11/16 17:46 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L2 14181 vertical near device US-PGPUB; OR ON 2005/11/16 17:47 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L3 1586891 semiconductor US-PG PUB; OR ON 2005/11/16 17:47 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L4 33805 semi adj conductor US-PGPUB; OR ON 2005/11/16 17:48 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 1886 2 same (3 4) US-PGPUB; OR ON 2005/11/16 17:48 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LG 59052 "3" adj D US-PGPUB; OR ON 2005/11/16 17:49 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L7 80 "3" adj D adj IC US-PGPUB; OR ON 2005/11/16 17:50 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

LS 0 add adj on adj layer US-PGPUB; OR ON 2005/11/16 17:50 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L9 496 add-on with layer US-PGPUB; OR ON 2005/11/16 17:51 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

Ll0 1 7 and 9 US-PGPUB; OR ON 2005/11/16 17:55 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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Lll 7 "6600173" US-PGPUB; OR ON 2005/11/16 17:56 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L12 81231 bonded with substrate US-PGPUB; OR ON 2005/11/16 17:56 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L13 1533 vertical adj device US-PGPUB; OR ON 2005/11/16 17:57 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 

L14 66 12 and 13 US-PGPUB; OR ON 2005/11/16 17:57 
USPAT; 
EPO; JPO; 
DERWENT; 
IBM_TDB 
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FROM"' : Paper Parachute PHONE NO. 503 533 8243 

RECEIVED 
CENTRAL FAX CENTER 

SEP 2 8 2005 

FACSIMILE COVER SHEET 

To; Examiner Thinh T Nguyen 
Art Unit 2818 

Fax No: 571.273.8300 

Date: 27 September 2005 

From: Raymond J. Werner 
2066 NW Aloclek Drive 
Suite 314 
Hillsboro, Oregon 97124 
503.466.2294 (voice) 
503.468.2715 (fax) 

Number of pages (including this page): 4 

Confirmation copy to follow: Yes __ 

COVER MESSAGE: 

No_x_ 

Sep. 28 2005 02:55PM Pi 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Application No. 
Filed 

Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 

Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Documents faxed in the above--referenced application: 

Art Unit: 2818 
Examiner: Thinh T Nguyen 

1 - Certificate of Transmission by Facsimile (1 page), and 
2- Response To Restriction and Election of Species Requirements (2 pages). 

1"1'1rf" 'TTl l'llrf1'11fnnrnt.rrnnrff"'lrnnn rnn 'lrnnn mr,n nmnnnw'f •·• r.a ••--• •• --••-••••• • •• •• •• •, .. . _ ..... _ ........... -. 
PlUVELEDGED. CONFIDENTIAi,. ATTORNEY WORK PRODUCT, OR TRADE SECRET INFORMATION WHTCH TS RXEMP'!" FROM 
r·11n,n ,..nymn T rllT\nn • nftY ,.,.. , ••, • , , ••• •• ••• •• , • • • • •" u 1 • 
RR."P0NS18LE FOR DBLIVERJNG iHJS MESSAGE TO THE INTENOl!O RECIPIENT AND H,\ VE RBCEIVBO 1lilS MBS..'UO'S 'IN 
RRROR. PLEASE NOTIFY US 1MMliDIATEL Y BY TF.!LEPHONE. 

PAGE 114' RCVD AT 9/28/2005 6:02:54 PM [Eastern Daylight Time]* SVR:USPTO-EFXRF~4aDNIS:2738300 1CSID:503533 8243 * DURATION (mm-ss):01-58 
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FROM": Paper Parachute PHONE NO. 503 533_8243 Sep. 28 2005 02:56PM P2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Sang~Yun Lee 
10/873,969 Art Unit: 2818 

RECEIVED 
CENTRAL FAX CENTER 

SEP 2 8 2005 
Applicant 
Applicatron No. 
Filed 21 June2004 Examiner: Thinh T Nguyen 

Title Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

Docket No. BeSang.P001 
------- --------------

CERTIFICATE OF TRANSMISSION BY FACSIMILE 
37 CFR 1.8 

Commissioner for Patents 
PO Box 1450 
Alexandria, VA 22313--1450 

I hereby certify that the following items: 

1 - Certificate of Transmission by Facsimile (1 page), and 
2- Response To Restriction and Election of Species Requirement (2 pages). 

are being transmitted by facsimile to 571.273.8300 pursuant to 37 CFR 1.8 on the date 
indicated beJow. 

Raymond ~- Werner 
2056 NW Aloclek Drive 
Suite 314 
Hillsboro, Oregon 97124 
T: 503.466.2294 
F: 503.466.2715 

27 s:e,l.;-b,k€:£ 2a:6"' 
Date of nsmlsslon 
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.. 
I 1,-..,.q I • I C\r'C:.I I 0.1 c:a.11..,nu L,C. 

Application. No. 10/873,969 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Application No. 
Filed 

Trtle 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 

Three-Dimensional Integrated 
Circuit structure And Method Of 
Making Same 

BeSang.P001 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313--1450 

RESPONSE TO 

Art Unit: 2818 
Examiner: Thinh T Nguyen 

RESTRICTION AND ELECTION OF SPECIES REQUIREMENTS 

Sir: 

This is in response to the Office Action of 13 September 2005. 

Presented below, and beginning on a separate sheet, is a Remarks section. 

1 of2 
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. 
. FROM: Paper Parachute PHONE NO. 503 533 8243 Sep. 28 2005 02:56PM P4 

Application. No. 10/873,969 

REMARKS 
This is in response to the Office Action of 13 September 2005. Claims 1-20 are 

pending in the application, and Claims 1-20 are subject to restriction and election of 

~euv, rr.~IY'f~fc~P, 8f'Itjr&\1§UY, tbi:. ~g\\IDOfitDM.,MWW~ ml\.Wr/iQ'l:Jlttflr,, 
in11nntinn nf f"lnimn 1 17 nmu,n tn ft nrnnnnn nf mnt,inn ft nnmiN'lnrl11ntnr rlnuinn Thn 
t:.xaminer has further made an election of species requirement with resPect to the 

Group II invent(on, such that upon election of the Group II invention Applicant must 

further elect either Species I (Claims 1~10) or Species II (Claims 11w17). 

By this Response, Applicant hereby makes the following election of Group and 

Species, without traverse, for prosecution on the merits. Specifically, Applicant, 

responsive to the Restriction Requirement elects the invention of Group II (Claims 1-

17), and responsive to the Election of Species requirement elects Species I (Claims 1-

10). 

Applicant may file one or more divisional patent applications to pursue non­

elected subject matter during the pendency of this application. 

Applicant respectfully requests that a timely Notice of Allowance be issued in this 

case. 

Dated: 27 September 2005 
Hillsboro, Oregon 

RespectfUlly submitted, 

By Rr:llJ!:2 
Reg. No. 34,752 

BEST AVAILABLE COPY 

2 of2 
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Office Action Summary 

Application No. 

10/873,969 

Examiner 

Applicant(s) 

LEE, SANG-YUN 

Art Unit 

Thinh T. Nguyen 2818 

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address -
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 
If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )1:81 Responsive to communication(s) filed on 21 June 2004. 

2a)O This action is FINAL. 2b)O This action is non-final. 

3)0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 G.D. 11, 453 O.G. 213. 

Disposition of Claims 

4)[81 Claim(s) 1-20 is/are pending in the application. 

4a) Of the above claim(s) __ is/are withdrawn from consideration. 

5)0 Claim(s) __ is/are allowed. 

6)0 Claim(s) __ is/are rejected. 

7)0 Claim(s) __ is/are objected to. 

8)[81 Claim(s) 1-20 are subject to restriction and/or election requirement. 

Application Papers 

9)0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on __ is/are: a)O accepted or b)O objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121 (d). 

11 )0 The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)0 Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a)O All b)O Some * c)O None of: · 

1.0 Certified copies of the priority documents have been received. 

2.0 Certified copies of the priority documents have been received in Application No. __ . 

3.0 Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 

*Seethe attached detailed Office action for a list of the certified copies not received. 

Attachment( s) 

1) 0 Notice of References Cited (PTO-892) 

2) 0 Notice of Draftsperson's Patent Drawing Review (PTO-948) 

3) 0 Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 
Paper No(s)/Mail Date __ . 

U.S. Patent and Trademark Office 

4) 0 Interview Summary (PTO-413) 
Paper No(s)/Mail Date. __ . 

5) 0 Notice of Informal Patent Application (PTO-152) 
6) 0 Other: __ . 

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 090205 

vV 
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Application/Control Number: 10/873,969 

Art Unit: 2818 

DETAILED OFFICE ACTION 

Election/Restrictions 

Claims 1- 20 are pending in this application. 

1. Restriction to one of the following inventions is required under 35 U.S.C. 121: 

Page 2 

Group I. Claims 18-20 drawn to a semiconductor device, classified in class 257, subclass 758. 

Group II. Claims 18-20, drawn to process of making a semiconductor device, classified in 

class 438, and subclass 118. 

2. The inventions are distinct, each from the other because of the following reasons: 

Inventions II and I are related as process of making and product made. The inventions 

are distinct if either or both of following can be shown: (1) that the process as claimed can be use 

to make other and materially different product or (2) that the product as claimed can be made by 

another and materially different process or by hand (MPEP § 806.0S(f)). In the instance case 

unpatentabilities of the group I invention would not necessarily imply unpatentability of the 

group II invention, since the device of the group I invention could be made by the processes 

materially different from those of the group II invention, for example, in the claim 1 a method 

for making the device of claim 20 , wherein this method can be used to fabricate a 

semiconductor device wherein the second doped region is provided with a direct electrical 

contact that is a materially different device from claim 20 with a second doped region that 

is not provided with a direct electrical contact. 

3 In the case applicant elect group II these claims are required to be further restricted under 

35 U.S.C. 121 as the following: 

The claims are directed to the following patently distinct species of the claimed 

invention: 
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Page 3 

Species I. Claims 1-10 and as best as can be understood is described in claim 1 

is directed to a method of making a semiconductor device with all the technical feature as recited 

in claim 1. 

Species II. Claims 11- 17 and as best as can be understood is described in claim 11 · 

is directed to a method of making a semiconductor device with all the technical feature as recited 

in claim 11. 

4. Because these inventions are distinct for the reasons given above and have acquired a 

separate status in the art as shown by their different classification, the fields of search are not co­

extensive. Therefore, separate examination would be required and restriction for examination 

purposes as indicated is proper. 

5 for species restriction requirement; Applicant is required under 35 U.S.C. 121 to elect a 

single disclosed species for prosecution on the merits to which the claims shall be restricted if no 

generic claim is finally held to be allowable. 

Applicant is advised that a reply to this requirement must include an identification of the 

species that is elected consonant with this requirement, and a listing of all claims readable 

thereon, including any claims subsequently added. An argument that a claim is allowable or that 

all claims are generic is considered nonresponsive unless accompanied by an election. 

Upon the allowance of a generic claim, applicant will be entitled to consideration of 

claims to additional species which are written in dependent form or otherwise include all the 

limitations of an allowed generic claim as provided by 3 7 CFR 1.141. If claims are added after 

the election, applicant must indicate which are readable upon the elected species. MPEP § 

809.02(a). 

Should applicant traverse on the ground that the species are not patentably distinct, 

applicant should submit evidence or identify such evidence now of record showing the species to 

be obvious variants or clearly admit on the record that this is the case. In either instance, if the 

examiner finds one of the inventions unpatentable over the prior art, the evidence or admission 

may be used in a rejection under 35 U.S.C. 103(a) of the other invention. 
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6. Applicant is advised that the response to this requirement to be complete must include an 

election of the invention to be examined even though the requirement be traversed (3 7 

CFR 1.143). 

7. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the 

inventorship must be amended in compliance with 3 7 CFR 1.48(b) if one or more of the currently 

named inventors is no longer an inventor of at least one claim remaining in the application. Any 

amendment of inventorship must be accompanied by a diligently filed petition under 3 7 CFR 1.48(b) 

and by the fee required under 37 CFR l. l 7(h). 

Conclusion 

8. Any inquiry concerning this communication on earlier communications from the 

examiner should be directed to Thinh T Nguyen whose telephone number is 571-272-1790. The 

examiner can normally be reached on Monday-Friday from 9:00 AM to 6:00 PM. The 

examiner's supervisor, David Nelms can be reached on 571-272-1787.The-fax phone number for 

the organization where this application or proceeding is assigned is (703) 872-9306 

Information regarding the status of an application may be obtained from the Patent 

Application Information Retrieval [ PAIR ] system. Status information for published applications 

may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 

applications is available through Private PAIR only. For more information about the PAIR 

Exhibit 1006 - Page 68 of 375



Application/Control Number: 10/873,969 

Art Unit: 2818 

Page 5 

system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 

system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 

Thinh T Nguyen 

Art Unit 2818 
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Application Number 

TRANS MITT AL Filing Date 

FORM First Named Inventor 

PTO/SB/21 (04-04) 
Approved for use through 07/31/2006. 0MB 0651-0031 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 

/0 q~ 
~t 2..004 
s Lee:. 

(to b8 used for all correspondence efler /nit/el fl/Ing) Art Unit 
.J-- f<.e vi ei.J 

Examiner Name 
:Ca..ri J. Lo 0 

Total Number of Pages In This Submission 
Attomey Docket Number Be Sa.,y, • Pool 

ENCLOSURES (Check all that apply) 

□ □ □ 
After Allowance communication 

Fee Transmittal Form Drawing(s) to Technology Center (TC) 

□ □ Licensing-related Papers □ Appeal Communication to Board 
Fee Attached of Appeals and Interferences 

□ M Petition □ 
Appeal Communication to TC 

Amendment/Reply (Appeal Notice, Brief, Reply Brief) 

□ □ 
Petition to Convert to a 

□ After Final Provisional Application Proprietary Information 

□ □ 
Power of Attorney, Revocation 

□ Status Letter Affidavits/declaration(s) Change of Correspondence Address 

□ □ Terminal Disclaimer [] Other Enclosure(s) (please 
Extension of Time Request Identify below): 

□ Express Abandonment Request □ Request for Refund R~h poc..+ CaAe;( 

□ Information Disclosure Statement □ CD, Number of CD(s) 
De.cla.-v't<.,fio.:," of s~-g111;.,,Pt1:~ 

□ 
Certified Copy of Priority 

I Remarks I 

Documenl(s) 

□ 
Response to Missing Parts/ 
Incomplete Application 

□ 
Response to Missing Parts 
under 37 CFR 1.52 or 1.53 

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 
Firm 
or R_ CX.,l{ yYI O V1 c,( -.::f_ Wef"Y)ev Individual name 

Signature ,~ . - v.a /,1 tz,. ,~ A 'R.e<P. ul\, 3'1. 1sz. 
Date '2--9, 'S~ .,....,,+. 2oo4 V 

, 

CERTIFICATE OF TRANSMISSION/MAILING 

I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with 
sufficient postage as first class mail In an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on 
the date shown below. 

Typed or printed name 

Signature Date 2g 

This collection of lnfonnation Is required by 37 CFR 1.5. The nformation Is required to obtain or retain a benefit by the public which Is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C.122 and 37 CFR 1.14. This collection la estimated to 2 hours to complete, Including 
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comments on the 
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and 
Trademaril Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance In completing the form, ca/I1-800-PTO-9199 and select option 2. 

Exhibit 1006 - Page 71 of 375



ppl. No. 10/873,969 
~ 

~: 
OCl D 1 21JD4. ~ 

t· 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

-· · Si: 
. plicant 

~l.lll:ll...,..Appl. No. 
Filed 
Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 
Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Art Unit : Licensing & Review 
Examiner : Ian J. Lobo 

Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

RENEWAL OF 
PETITION FOR 

RETROACTIVE FOREIGN FILING LICENSE 
UNDER 37 CFR 5.25(b) 

This is in response to the Decision On Request Under 37 CFR 5.25 dated 02 

September 2004. 

1 
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REMARKS 

Applicant filed a Petition For Retroactive Foreign Filing License Under 35 USC 

184 and 37 CFR 5.25 in connection with the above-identified application on 16 July 

2004. The Petition included a Summary, a short statement of the Nature of the 

Invention, a Statement of Facts Involved, a Request for a Retroactive Foreign Filing 

license; and a Declaration by the Applicant, Mr. Sang-Yun Lee, in support of the 

Petition. 

In the Decision on Request Under 37 CFR 5.25, dated 02 September 2004, the 

Examiner indicates that what is further required in the instant case is a verified 

statement by the Korean patent attorney averring to the details surrounding the 

proscribed filing. 

Submitted herewith is the Declaration of Sungmin Park In Support of Petition for 

Retroactive Foreign Filing License Under 35 USC 184 and 37 CFR 5.25. As can be 

seen in this declaration, Mr. Park was the Korean patent attorney that filed the two 

Korean patent applications in question in this case. However, as Mr. Parks' declaration 

further sets forth, he is not licensed to practice in the United States, and was not aware, 

at the time of filing, of the requirements under US law to file first in the United States for 

inventions made in this country. 

Taken together, the declarations of the Applicant, Sang-Yun Lee, and of his 

Korean patent attorney, Sungmin Park, show that the proscribed filings were made 

through error and without any deceptive intent. 

Applicant respectfully renews the request for a retroactive foreign filing license to 

be granted in this case. 

If a telephone conversation with Applicant's undersigned representative would in 

any facilitate the granting of the retroactive foreign filing license, the Examiner is invited 

to contact to Raymond J. Werner at 503.466.2294. 

2 
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Dated: 28 September 2004 
Hillsboro, Oregon 

3 

Respectfully submitted, 

By~-~ 

Attorney for Applicant 
Reg. No. 34,752 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Appl. No. 
Filed 
Title 

Docket No. : 

Sang-Yun Lee 
10/873,969 
21 June 2004 
Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Art Unit : Not Assigned 
Examiner: Not Assigned 

Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313•1450 

DECLARATION OF SUNGMIN PARK 
IN SUPPOFff 

OF 
PETITION FOR 

RETROACTIVE FOREIGN FILING LICENSE 
UNDER 35 USC 184 and 37 CFR 5.25 

In support of the Petition for Retroactive Foreign Filing License under 35 USC 

184 and 37 CFR 5.25, filed on 16 July 2004, Sungmin Park makes the following 

Declaration: 

1) I am a citizen of the Republic of Korea (South Korea), presently reside in South 

Korea, and have offices at Suite 2010 Sungi Heights No. 1, 702-13 Yoksam-Dong, 

Gangnam-Gu, Seoul 135-917; 

2) I am a patent attorney in South Korea, and not admitted to practice law in the 

United States; 

4) At the request of Sang-Yun Lee, I filed a first patent application, prepared in the 

Korean language, on 24 June 2003, and this application was assigned the application 

number 10-2003-0040920 by the Korean Intellectual Property Office; 
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5) At the request of Sang-Yun Lee, I filed a second patent application, prepared in 

the Korean language, on 12 July 2003, and this application was assigned the 

application number 10-2003-0047515 by the Korean Intellectual Property Office; 

6) At the time of filing the first and second above-identified Korean patent 

applications, I was unaware of the requirements of United States Patent Law at 35 USC 

184 regarding the prohibition of filing a patent application outside the United States for 

an invention made in the United States, prior to issuance of a foreign filing license or the 

expiry of six months from the date of filing an application for patent in the United States: 

7) Being a Korean patent attorney, that is licensed to practice in the Republic of 

Korea and not in the United States, and being unaware of the requirements of 35 USC 

184 at the time of filing of the above-identified Korean patent applications, I therefore 

did not advise Sang-Yun Lee regarding the requirements of United States Patent Law, 

nor did I provide him with any information regarding the United States requirements for 

foreign filing; and 

8) I was not at the time of filing, nor at any subsequent time, under the belief or 

impression that the filings of the two Korean patent applications identified above were 

made with any deceptive intent. 

I, Sungmin Park, hereby declare that all statements made herein of my own 
knowledge are true and that statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, 
under 18 USC 1001 and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 

Date: 

2 

By~ 

Sungmin Park 
Declarant 

l 
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,JCWSCS 1 7 AUG 2004 

FROM: Paper Parachute PHONE NO. 503 533 8243 Aug. 16 2004 01:11PM Pi 

FACSIMILE COVER SHEET 

To: OFFICE OF INITIAL PATENT EXAMINATION 
FILING RECEIPT CORRECTIONS 

Fax No: 703.746.9195 

Date: 16 August 2004 

From: Raymond J. Wemer 
2056 NW Aloclek Drive 
Suite 314 
Hillsboro, Oregon 97124 
503.466.2294 (voice) 
503.466.2715 (fax) 

Number of pages (including this page): 3 

Confirmation copy to follow; 

COVER MESSAGE: 

Yes~- No_x_ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Appl. No. 
Filed 
Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 
Three•Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Documents faxed in the above.referenced application: 
1 - Request for Corrected Filing Receipt (1 page), and 
2 - marked up copy of original Filing Receipt (1 page). 

Art Unit : 2811 
. Examin~r: Not Assigned 

THIS TR.ANSM.ISSlON IS JNTElNl.)BD ONLY FOR THE tNDMt>UAL OR ENTlTY TO WKJCH IT JS ADDlU!SS!!D. TT MAY CONTAlN 
PRIVELEOOED, CONFID:ENTIAL ATTORNEY WO:ak'. PllODUCT, oa TRADE Sl!CRET INFORMATION WHICH IS EXEMPT ffiOM 
DlSCU)SURE UNOER APPUCABLB LAWS, lF YOU ARE NCYI' THE INTENDED RECll'BNT, OR. AN EMPLOYEE OR AOr.NT 
"RESPONSXBLE FOR DBLJVERJNG 1'HIS MESSAO!i TO THE IN'tENDBD Rf.!Cll'IENT ANO HAVB RECEIVED 'l'HJS MESSAGE IN 
ERROR, PLEAS!i NOTIIT US IMMIIDJA TEL Y BY TELEPHON£. 
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FROM: Paper Parachute PHONE NO. 503 533 8243 Aug. 16 2004 01:12PM P2 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

Applicant 
Appl. No. 
Filed 
Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 
Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Office of Initial Patent Examination 
FIiing Receipt Corrections 
Facsimile Number 703.746.9195 

Art Unit : 2811 
Examiner: Not Assigned 

REQUEST FOR CORRECTED FILING RECEIPT 

S)r: 

In respon~ to the Flllng Receipt mailed 13 August 2004, Applicant requests that the 
following corrections be made: 

1) please change the Atty. Docket No. from "Be Sang-P001" to ~-BeSang.P001-; and 

2) please change Applicant's name from "Sang-Yuh LeeH to --Sang-Yun Lee--. 

· A marked up copy of the original Filing Receipt is included herewith. 

Dated: 16 August 2004 
Hillsboro, Oregon 

Respectfully submitted, 

By l.,lll.T~4f».l~I -~ 

Reg. No. 34,752 

PAGE 2/3 1 RCVO AT 8/16/2004 4:38:39 PM ~astern Da~ighi TimeJ I SVR:USPTO·EFXRF-4/1 1 DNIS:7469195' CSID:503 5338243 1 DURATION (mm-ss):01·50 
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FROM Paper Parachute PHONE NO. 503 533 8243 

I UNITED STATES PATENT AND ThADEMARK OFFICE 

Aug. 16 2004 01:12PM P3 

Page I of2 

UNITtD STA.'l'Ji:s DEPARTMF.NT OF COMMERCE 
United Stu••• Pa,oac """ 'fr .. dumarl,. on-..,.. 
AA!dnw. COMMJSSlONER FOR PA 'l'2NT!J 

P.Q,e...1.,0 
~ VioBUwi :u:u,.,.,., --

APPL NO. FIUNGOR3'71 
(C) CATE 

ART UNIT FIL FEE REC'D ATTY.00CK5T NO OFWMNO::il TOT CLM$ IND CLMS 

10/873.969 06/21/2004 2811 

000041636 
RAYMOND J. WERNER 
2056 NW ALOCLEK DRIVE, SUITE 314 
HILLSBORO, OR 97124 

385 .Be SBA~ 1"'061 59 20 3 

&sa\). fool CONFIRMATION N0. 7408 

FILING RECEIPT 

rnmrmoo IIIIW llll U! lmlm DIIDI m11Ja mll 1!111 ~m 
"OC00000001353458r 

Date Mailed: 08/13/2004 

Receipt is acknowledged of this regular Patent APPiication. It will be considered in its order and you will be 
notified as to the results of the examination. Be sure to provide the U.S. APPLICATION NUMBER, FILING DATE, 
NAME OF APPLICANT, and TITLE OF INVENTION when inquiring about this application. Fees transmitted by 
cheek or draft are subject to collection. Please verify the accuracy of the data presented on this receipt tf an 
error is noted on this Filing Receipt, please write to the Office of Initial Patent Examination's Filing 
Receipt Corrections, facsimile number 703-746-9195. Please provide a copy of this Filing Receipt with the 
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit 
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO· procesaes the reply 
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections (if 
appropriate). 

Appncant(s) 
Ser1g ¥ut'I Lee, Beaverton. OR; 

S,,ij-Yvn 
Domestic Priority data as claimed by applicant 

Foreign Applications 

REPUBLIC OF KOREA 10-2003-0040920 06/24/2003 
REPUBLIC OF KOREA 10-2003-0047515 07/12/2003 

If Required, Foreign FIiing License Granted: 08/13/2004 

Projected Publication Date: 12/30/2004 

Non.Publication Request: No 

Earfy Publication Request: No 

,.. SMALL ENTITY " 

Title 
Three-dimensional integrated circuit structure and method of making same 

Preliminary Class 
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TRANSMITTAL 
FORM 

Application Number 
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Appl. No. 10/873,969 

0 \ p ~ 
~ 

JUL 19 2lll4 t 
l.w 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

-o~~ ~/ pplicant 
~~ TR ~~<t-~-' Appl. No. 

AO -~ Filed 
Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 
Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

Art Unit : Not Assigned 
Examiner: Not Assigned 

PETITION FOR 
RETROACTIVE FOREIGN FILING LICENSE 

UNDER 35 USC 184 and 37 CFR 5.25 

Sir: 

This is a petition for a retroactive foreign filing license under 35 USC 184 and 37 

CFR 5.25. 

Provided below are a Summary, a Short Statement of the Nature of the 

Invention, a Statement of Facts Involved, and a Request for a Retroactive Foreign Filing 

License. Additionally, a Declaration by the Applicant, Mr. Sang-Yun Lee, in support of 

the Petition, is filed concurrently herewith. 

07/20/2004 SZEIIDIE10000008110873969 

01 FC:1460 130.00 OP 

1 

Exhibit 1006 - Page 82 of 375



Appl. No. 10/873,969 

Summary 

Applicant filed two patent applications in the Republic of Korea without a foreign 

filing license. Those patent applications covered inventions made in the United States. 

The Korean patent filings, without the appropriate foreign filing licenses, were the result 

of error without deceptive intent. The subject matter of the proscribed filings were not 

under a secrecy order at the time of filing, and are not presently under a secrecy order. 

This petition, and supporting Declaration, are being filed within two weeks of obtaining 

the Application No. of the above-identified corresponding United States patent 

application. Applicant requests a retroactive foreign filing license for US Application No. 

10/873,969. 

Short Statement of the Nature of the Invention 

In accordance with the present invention, a plurality of vertically oriented 

semiconductor devices may be added to a separately fabricated substrate that includes 

electrical devices and/or interconnect. The plurality of vertically oriented semiconductor 

devices are physically separated from each other, and therefore are not disposed within 

the same semiconductor body, or semiconductor substrate. In one aspect of the 

present invention, the plurality of vertically oriented semiconductor devices is added to 

the separately fabricated substrate as a thin layer including several doped 

semiconductor regions which, subsequent to attachment to the substrate, are etched to 

produce individual doped stack structures. In other embodiments of the present 

invention, the plurality of vertically oriented semiconductor devices may be fabricated 

prior to attachment to the separately fabricated substrate. 

Statement of Facts 

Mr. Sang-Yun Lee is a native and citizen of the Republic of Korea, who presently 

resides in the United States. 

Applicant, Mr. Sang-Yun Lee, is the inventor of certain new and useful 

semiconductor structures and processes as described in the above-identified 

2 
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application for United States patent. These semiconductor structure and process 

inventions were made in the United States. 

Mr. Lee, unaware of the requirements of 35 USC 184 regarding the prohibition of 

filing a patent application in another country for an invention made in the United States, 

prior to issuance of a foreign filing license or the expiry of six months from the date of 

filing an application for patent in the United States, did engage a patent attorney in his 

native country, the Republic of Korea, to prepare and file patent applications covering 

Mr. Lee's semiconductor structure and process inventions. 

Two patent applications were filed in the Republic of Korea covering the various 

portions of Mr. Lee's inventions. The first of these applications was filed in the Republic 

of Korea on 24 June 2003, and this application was assigned the application number 

10-2003-0040920 by the Korean Intellectual Property Office; and the second application 

was filed in the Republic of Korea on 12 July 2003, and this application was assigned 

the application number 10-2003-0047515 by the Korean Intellectual Property Office. 

Together, these two Korean patent applications cover the subject matter disclosed in 

Mr. Lee's above-identified application for United States patent. 

On 24 May 2004, Mr. Lee engaged Raymond J. Werner (Reg. No. 34,752) to 

represent him in patent cases before the United States Patent and Trademark Office, 

and more particularly to file a United States patent application based on an earlier filed 

South Korean patent application by its one year anniversary date (i.e., 24 June 2004 ). 

On 01 June 2004, during a meeting between Mr. Lee and Mr. Werner, Applicant's 

representative became aware that the earlier filed Korean patent applications were 

based on invention made in the United States; and Applicant became aware that 35 

USC 184 requires, for inventions made in the United States, that no foreign patent 

application filing be made without a foreign filing license. 

Subsequent to 01 June 2004, Applicant's representative worked to prepare the 

above-identified application (40 pages of specification and 59 sheets of drawings) for 

filing with the USPTO prior to the one-year anniversary date of the earlier filed Korean 

application; consulted with personnel at the USPTO regarding procedures and content 

for a Petition for a retroactive foreign filing license; filed the application on 21 June 

3 
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2004; and received, on 02 July 2004, a return postcard from the USPTO indicating the 

Application No. as 10/873,969. 

Action Requested 

Applicant respectfully requests that a retroactive foreign filing license be granted 

in this case. 

Correspondence in connection with this Petition should be sent to the address of 

record for this application, which is: 

Raymond J. Werner 
2092 NW Aloclek Drive 
Suite 525 
Hillsboro, OR 97124 

If a telephone conversation with Applicant's undersigned representative would in 

any way facilitate the granting of this Petition, please call the undersigned at telephone 

number 503.466.2294. 

Dated: 16 July 2004 
Hillsboro, Oregon 

4 

Respectfully submitted, 

By·_£~~~-~ 

. Werner 
Attorney for Applicant 
Reg. No. 34,752 
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I. No. 10/873,969 

JUl 1 9 'lll\t. ~ 
~ 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
~~ ,. 

'h-c1 TRAD plicant 
Appl. No. 
Filed 
Title 

Docket No. 

Sang-Yun Lee 
10/873,969 
21 June 2004 
Three-Dimensional Integrated 
Circuit Structure And Method Of 
Making Same 

BeSang.P001 

Commissioner for Patents 
P. 0. Box 1450 
Alexandria, VA 22313-1450 

Art Unit : Not Assigned 
Examiner: Not Assigned 

DECLARATION OF APPLICANT 
IN SUPPORT 

OF 
PETITION FOR 

RETROACTIVE FOREIGN FILING LICENSE 
UNDER 35 USC 184 and 37 CFR 5.25 

In support of the Petition for Retroactive Foreign Filing License under 35 USC 

184 and 37 CFR 5.25, filed concurrently herewith, Applicant makes the following 

Declaration: 

1) Applicant, Sang-Yun Lee, is citizen of the Republic of Korea (KR), and presently 

resides in the United States of America; 

2) Applicant has invented certain new and useful semiconductor structures and 

processes; 

3) Applicant's invention of the aforementioned semiconductor structures and 

processes occurred in the United States of America; 

4) Applicant caused a first application for patent to be prepared in the Korean 

language, the first application disclosing and describing a first portion of the 

aforementioned semiconductor structures and processes; 

5) Applicant, through error and without deceptive intent (see paragraph 8), caused 

1 

Exhibit 1006 - Page 86 of 375



Appl. No. 10/873,969 

the first application to be filed in the Republic of Korea on 24 June 2003, and this 

application was assigned the application number 10-2003-0040920 by the Korean 

Intellectual Property Office; 

6) Applicant caused a second application for patent to be prepared in the Korean 

language, the second application disclosing and describing a second portion of the 

aforementioned semiconductor structures and processes; 

7) Applicant, through error and without deceptive intent (see paragraph 8), caused 

the second application to be filed in the Republic of Korea on 12 July 2003, and this 

application was assigned the application number 10-2003-0047515 by the Korean 

Intellectual Property Office; 

8) At the time of filing the first and second above-identified Korean patent 

applications, Applicant was unaware of the requirements of 35 USC 184 regarding the 

prohibition of filing a patent application in another country for an invention made in the 

United States, prior to issuance of a foreign filing license or the expiry of six months 

from the date of filing an application for patent in the United States; 

9) Being unaware of the requirements of 35 USC 184, Applicant engaged an 

individual in his native country, to file the two Korean patent applications identified in 

paragraphs (5) and (7); 

10) Applicant states that no other patent applications, registrations for utility models, 

registrations for industrial designs, or any other form of intellectual property protection, 

covering any part of the aforementioned invention of semiconductor structures and 

processes, were filed in any country or regional patent office outside of the United 

States of America prior to the filing of the above-identified United States patent 

application, and further states that an International Application under the Patent 

Cooperation Treaty, claiming priority to the two Korean patent applications identified in 

paragraphs (5) and (7), was filed on 23 June 2004 with the United States Receiving 

Office (PCT/US 04/20122); 

11) Applicant states that the subject matter in question was not under a secrecy 

order at the time it was filed abroad, and further states that it is not currently under a 

2 
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secrecy order; 

12) On 24 May 2004, Applicant signed an agreement engaging Raymond J. Werner 

(Reg. No. 34,752) to represent him in patent cases before the United States Patent and 

Trademark Office, and more particularly to file a United States patent application based 

on an earlier filed South Korean patent application by its one year anniversary date (i.e., 

24 June 2004 ); 

13) On 01 June 2004, during a meeting between Mr. Lee and Mr. Werner, Applicant 

was made aware that 35 USC 184 requires, for inventions made in the United States, 

that no foreign patent application filing be made without a foreign filing license; 

14) Applicant's representative prepared the above-identified United States patent 

application for filing with the USPTO prior to the one-year anniversary date of the 

earliest of the two filed Korean applications; filed the United States patent application on 

21 June 2004 (Application No. 10/873,969); and prepared the instant Petition for 

Retroactive Foreign Filing License under 35 USC 184 and 37 CFR 5.25; and 

15) The preparation and filing of the above-identified United States patent 

application, receipt of the Application No. (i.e., 10/873,969) from the USPTO, and the 

preparation of the instant Petition for Retroactive Foreign Filing License under 35 USC 

184 and 37 CFR 5.25 were completed in less than two months from the date on which 

Applicant became aware of the requirement for obtaining a foreign filing license. 

I, Sang-Yun Lee, hereby declare that all statements made herein of my own 
knowledge are true and that statements made on information and belief are believed to 
be true; and further that these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine or imprisonment, or both, 
under 18 USC 1001 and that such willful false statements may jeopardize the validity of 
the application or any patent issued thereon. 

Dated: 16 July 2004 
Hillsboro, Oregon 

3 

Sang-Yun Lee 
Applicant and Declarant 
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2 . .IS:!j 
(Submit an original and a duplicate for fee processing) Computer Program (Appendix) f-2 Applicant claims small entity status. 8. Nucleotide and/or Amino Acid Sequence Submission C\J 
See 37 CFR 1.27. '-fO (if ap[Jable, all necessary) C\J 

3. [81 Specification [Total Pages 1 a. Computer Readable Form (CRF) C\J 
(preferred arrangement set forth below) 
• Descriptive title of the invention b. Specification Sequence Listing on: 
• Cross Reference to Related Applications 
• Statement Regarding Fed sponsored R & D 

i. □ CD-ROM or CD-R (2 copies); or - Reference to sequence listing, a table, 
or a computer program listing appendix 

- Background of the Invention ii. □ Paper 
• Brief Summary of the Invention 

□ • Brief Description of the Drawings (if filed) c. Statements verifyinQ identity of above copies 
- Detailed Description 

ACCOMPANYING APPLICATION PARTS -Claim(s) 
- Abstract of the Disclosure 

9. □ 
4. [8J 60 Assignment Papers (cover sheet & document(s)) 

Drawing(s) (35 U.S.C. 113) [Total Sheets I 10. 0 37 CFR 3. 73(b) Statement IXJ Powerof 

5. Oath or Declaration [Total Sheets 2 I 11.D 
(when there is an assignee) Attorney 
English Translation Document (if c:Jlicable) 

a.~ Newly executed (original or copy) 12.0 Information Disclosure Copies of IDS 

b. D Copy from a prior application (37 CFR 1.63(d)) 13. 0 
Statement (IDS)/PT0-1449 Citations 
Preliminary Amendment 

(for continuation/divisional with Box 18 completed) 14. ~ Return Receipt Postcard (MPEP 503) 

i. □ DEbETIQN QF INV~NTQR(S) 15. C8 
(Should be specifically itemized) 
Certifi4:1d Copy of Priority Document(s) 

Signed statement attached deleting inventor(s) (ifforeign priority is claimed) 
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6. □ Application Data Sheet. See 37 CFR 1. 76 
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or its equivalent. 
Other: ............................................................... 

................................................................ 
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specification following the title, or in an Application Data Sheet under 37 CFR 1. 76: 

D Continuation □ Divisional D Continuation-in-part (CIP) of prior application No.: ................................. 

Prior application information: Examiner Art Unit: 
For CONTINUATION OR DMSIONAL APPS only; The entire disclosure of the prior application, from which an oath or declaration Is supplied under Box 
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including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments 
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 
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THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE AND METHOD OF 

MAKING SAME 

Field of the Invention 

The present invention relates generally to three dimensional integrated circuit 

(IC) structures and manufacturing methods therefore, and more particularly relates to 

combining a semiconductor substrate with a thin add-on semiconductor layer in 

which various active and/or passive devices have been fabricated. 

As shown in Fig. 1, a prior art 3-D IC might be termed a 'Hybrid IC'. A 

conventional Hybrid IC implementation method typically includes; providing a first IC 

which consists of a base semiconductor substrate 201 and a dielectric layer 202; 

providing a second IC that also consists of a base semiconductor substrate 203 and 

a dielectric layer 204; stacking and bonding these ICs, or individual chips; and 

implementing a deep via 255 such as shown in US Patent 6,600,173 which 

penetrates the semiconductor substrate, or providing micro bumps as shown in US 

Patent 6,355,501. 

Still referring to Fig. 1, it is noted that devices in the stacked semiconductor 

substrate 203 are usually connected by interconnection lines in dielectric layer 204, 

which is disposed above substrate 203. Similarly, interconnection lines in dielectric 

layer 202, which is disposed below stacked substrate 203 are used to connect 

devices in the base substrate 201. It can be seen that the devices in stacked 

substrate 203 do not have bottom electrodes, but rather have contacts from the top 

side. 

Conventional implementations require wafer or chip alignment marks to be 

bonded. The wafer alignment marks are different from the alignment marks used in 

photo processing. Therefore, the 'hybrid IC technology' used in 3-D IC is considered 

to be another type of Multi-Chip Package (MCP). The main purpose of the 'hybrid IC 

technology' is to reduce interconnection lines used in package interconnections to 

facilitate high speed device operation. 

Still referring to Fig. 1, prior art 3-D IC implementations are typically 

characterized as follows: each of the IC layers are implemented by separate 
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processing; each IC is bonded and stacked to become a 3-D IC; each IC layer has a 

semiconductor substrate (e.g., 201, 203) respectively holding devices (e.g., 211, 

212). Also in general the devices share an electrically common substrate 241, 242 or 

well 243. It is noted that although conventional implementations using SOI do not 

have an electrically common substrate, such implementations do have a physically 

common semiconductor substrate. Additionally, conventional implementations 

stacked ICs have dielectric layers, interconnection lines, and vias only above the 

devices in each stacked ICs. 

In another conventional approach, a single crystalline semiconductor layer is 

formed by melting polycrystalline or amorphous semiconductor layer disposed on a 

dielectric layer using, for example, a laser. Devices are then formed using the single 

crystalline semiconductor layer, which was formed from the polycrystalline or 

amorphous layer. In still another conventional approach, a single crystalline epitaxial 

layer is grown on a dielectric layer where the dielectric layer has partially exposed 

holes therethrough to an underlying single crystalline layer. 

However, both the laser recrystallization and the epitaxial processes described 

above are have drawbacks, such as requiring high temperature operations, which are 

incompatible with the low temperature processing required for many semiconductor 

devices; and further, single crystalline semiconductor layers formed in this way may 

have many defects, and therefore these methods are not widely used. 

Summary of the Invention 

Briefly, a plurality of vertically oriented semiconductor devices may be added 

to a separately fabricated substrate that includes electrical devices and or 

interconnect. The plurality of vertically oriented semiconductor devices are physically 

separated from each other, and therefore are not disposed within the same 

semiconductor body, or semiconductor substrate. 

In one aspect of the present invention, the plurality of vertically oriented 

semiconductor devices is added to the separately fabricated substrate as a thin layer 

including several doped semiconductor regions which, subsequent to attachment to 

the substrate, are etched to produce individual doped stack structures. In other 

embodiments of the present invention, the plurality of vertically oriented 
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semiconductor devices may be fabricated prior to attachment to the separately 

fabricated substrate. 

In another aspect of the present invention, the doped stack structures may 

form the basis of a wide variety of semiconductor devices, including, but not limited 

to, diodes, capacitors, n-type MOSFETs, p-type MOSFETs, bipolar transistors, and 

floating gate transistors. 

In another aspect of the present invention, ferroelectric m~mory devices, 

ferromagnetic memory devices, chalcogenide phase change devices, and similar 

structures may be formed in a stackable add-on layer for use in conjunction with the 

separately fabricated substrate 

In still further aspects of the present invention, the stackable add-on layers 

include at least one layer of electrical interconnect lines. 

Brief Description of the Drawings 

Fig. 1 is a cross-sectional view of a stacked integrated circuit, referred to as a 

three-dimensional integrated circuit, in accordance with the prior art. 

Fig. 2 is a cross-sectional view of an embodiment the present invention that 

includes a base semiconductor substrate. 

Fig. 3 is a cross-sectional view of an embodiment of the present invention 

without a base semiconductor substrate. 

Figs. 4a-4d illustrate a process flow which forms a 3-0 IC structure using SOI 

layer in accordance with the present invention. 

Fig. Sa is a cross-sectional view of an embodiment of the present invention 

wherein the bottom of SOI layer does not have directly connected electrodes. 

Fig. 5b is a cross-sectional view of an embodiment of the present invention 

that includes multiple stacked SOI layers. 

Figs. 6a-6b are cross-sectional views of an embodiment of the present 

invention which has horizontally oriented, rather than vertically oriented, devices 

incorporated in the SOI layer. 
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Figs. 7a-7c illustrate a process flow of in accordance with the present 

invention that produces vertically oriented devices incorporated in the SOI layer with 

those devices having directly connected bottom electrodes. 

Fig. Ba is a cross-sectional view of an embodiment of the present invention 

having a vertical device with a planar middle electrode. 

Fig. Bb is a cross-sectional view of an embodiment of the present invention 

having a vertical device with a spacer middle electrode. 

Fig. Be is a cross-sectional view of an embodiment of the present invention 

having a vertical device with a spacer middle electrode extended to an adjacent 

dummy vertical device. 

Fig. Bd is a cross-sectional view of an embodiment of the present invention 

having a vertical device with a middle electrode extended to the top of the vertical 

device. 

Fig. Be is a top view of the structure shown in Fig. Bd. 

Fig. 9a is a cross-sectional view of an embodiment of the present invention 

having a vertical device with a planar etch stop layer for a top contact electrode. 

Fig. 9b is a cross-sectional view of an embodiment of the present invention 

having a vertical device with a spacer etch stop layer for a top contact electrode. 

Fig. 1 0a is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented p-n junction diode. 

Fig. 1 Ob is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented Schottky diode. 

Fig. 10c is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented Schottky diode with Schottky contact disposed at the 

middle electrode. 

Fig. 11 a is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented capacitor formed by a depletion region. 

Fig. 11 b is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented capacitor formed by a dielectric layer between electrodes. 
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Fig. 12 is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented bipolar transistor. 

Fig. 13a is a top view of an embodiment of the present invention having a 

vertical device structure forming a MOSFET with eight gates for multi-bit, or variable 

gate width, operation. 

Fig. 13b is a top view of an embodiment of the present invention having a 

vertical device forming a MOSFET with four different size gates for multi-bit, or 

variable gate width, operation. 

Fig. 14 is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented inverter. 

Figs. 15a-15b illustrate top and bottom layouts of an SRAM cell in 

accordance with the present invention. 

Fig. 16a is a cross-sectional view of an embodiment of the present invention 

having a vertically oriented Thyristor as part of an SRAM cell. 

Fig. 16b is a cross-sectional view of an embodiment of the present invention 

having a both a Thyristor and a MOSFET vertically disposed and serially connected 

in the SOI layer. 

Fig. 17a is a cross-sectional view of an embodiment of the present invention 

having a vertical DRAM cell with vertical connection of a depletion capacitor and a 

MOSFET in the SOI layer. 

Fig. 17b is a cross-sectional view of an embodiment of the present invention 

having a vertical DRAM cell with vertical connection of a dielectric capacitor and a 
MOSFET in the SOI layer. 

Fig. 18a is a cross-sectional view of an embodiment of the present invention 

having a vertical Non-Volatile Memory (NVM) cell that includes a floating gate and a 

control gate in the SOI layer. 

Fig. 18b is a cross-sectional view of an embodiment of the present invention 

having a vertical NVM cell that includes a floating gate that partially covers the 

channel region, and a control gate that covers the floating gate and the rest of the 

channel region in the SOI layer. 
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Fig. 18c is a cross-sectional view of an embodiment of the present invention 

having a vertical NVM cell with a floating gate, a control gate, and a erase gate in a 

SOI layer. 

Fig. 18d is a cross-sectional view of an embodiment of the present invention . 

having a vertical NVM cell with an Oxide-Nitride-Oxide (ONO) gate in the SOI layer. 

Fig. 18e is a cross-sectional view of an embodiment of the present invention 

which has a vertical NVM cell with a floating gate, a control gate,_ and a bulk contact, 

all disposed in the SOI layer. 

Fig. 18f is top view of the structure of Fig. 18a with eight gates in the SOI 

layer. 

Figs. 19a-19b illustrate layouts of SOI layers that have multiple blocks 

containing different types of devices. 

Fig. 20a is a cross-sectional view of an embodiment of the present invention 

having a vertical NVM cell that includes a MOSFET serially connected to a capacitor, 

which uses ferroelectric material, both disposed in the SOI. 

Fig. 20b illustrates an exemplary memory circuit formed with devices 

illustrated in Fig. 20a. 

Fig. 20c illustrates another exemplary niemory circuit formed with devices 

illustrated in Fig. 20a. 

Fig. 21 a is a cross-sectional view of an embodiment of the present invention 

having a vertical NVM cell that includes the structure illustrated in Fig. 20a. 

Fig. 21 b illustrates an exemplary memory circuit formed from structures 

shown in Fig. 21a. 

Fig. 22a is a cross-sectional view of an embodiment of the present invention 

that includes a vertical NVM cell with a MOSFET in the SOI layer and uses a 

ferroelectric material between the gate and gate dielectric layers. 

Fig. 22b is a cross-sectional view of an embodiment of the present invention 

that includes a vertical NVM cell with a MOSFET in the SOI layer and uses a 

ferroelectric material between the floating gate and the control gate. 
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Fig. 23a is a cross-sectional view of an embodiment of the present invention 

that includes a vertically oriented NVM cell having a MOSFET in the SOI layer 

serially connected to a ferromagnetic material at the bottom of the MOSFET. 

Fig. 23b is a cross-sectional view of an embodiment of the present invention 

that includes a vertically oriented NVM cell having a MOSFET in the SOI layer 

serially connected to a ferromagnetic material at the top of the MOSFET. 

Fig. 24 is a cross-sectional view of an embodiment of the. present invention 

that includes a vertically oriented NVM cell having a MOSFET disposed in the SOI 

layer that is serially connected to a resistor formed from a chalcogenide material. 

Fig. 25 is a cross-sectional view of an embodiment of the present invention 

that includes a vertically oriented NVM cell having a MOSFET disposed in the SOI 

layer that is serially connected a structure that depending on the material used may 

function either as a fuse or an antifuse. 

Fig. 26 is a cross-sectional view of an embodiment of the present invention 

that includes a vertical volatile memory cell having a MOSFET in the SOI layer 

without body contact. 

Fig. 27a is a cross-sectional view of an embodiment of the present invention 

that includes a vertically oriented NVM cell having a MOSFET connected in series 

with a floating gate transistor such as the one shown in Fig. 18a. 

Fig. 27b is a schematic diagram of an equivalent circuit for the structure 

shown in Fig. 27a. 

Fig. 28 is a cross-sectional view of an embodiment of the present invention 

that includes a high voltage MOSFET disposed in the SOI layer. 

Fig. 29 is a cross-sectional view of an embodiment of the present invention 

that includes a high voltage MOSFET disposed in the SOI layer, the high voltage 

MOSFET having a low doped channel region. 

Detailed Description 

A 3-D IC in accordance with the present invention is shown in Fig. 2. 

Embodiments of the present invention provide a device integration technology. 
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Reference herein to "one embodiment'', "an embodiment", or similar 

formulations, means that a particular feature, structure, operation, or characteristic 

described in connection with the embodiment, is included in at least one embodiment 

of the present invention. Thus, the appearances of such phrases or formulations 

herein are not necessarily all referring to the same embodiment. Furthermore, 

various particular features, structures, operations, or characteristics may be 

combined in any suitable manner in one or more embodiments. 

Terminology 

"ASIC" refers to Application Specific Integrated Circuit. "SoC" refers to a 

System on a Chip, with "SoCs" being the plural of Soc. A Soc may be an ASIC but 

is not required to be. An ASIC may be a SoC but is not required to be. 

The expression "back bias", as used herein, refers to a voltage applied to the 

substrate, or body, of a field effect transistor (FET). Back bias is alternatively 

referred to as substrate bias, or reverse bias. 

The expression "conductivity type" is well known in the semiconductor 

manufacturing field. Conductivity types are generally referred to as n-type and p­

type. Semiconductor regions that are doped with donor type impurities form n-type 

regions. Semiconductor regions that are doped with acceptor type impurities form p­

type regions. 

The terms chip, semiconductor device, integrated circuit, LSI device, 

monolithic integrated circuit, ASIC, Soc, microelectronic device, and similar 

expressions are sometimes used interchangeably in this field. Microelectronic device 

may be considered to be the broadest term, encompassing the others. With respect 

to these microelectronic devices, signals are typically coupled between them and 

other circuit elements via physical, electrically conductive connections. The point of 

connection is sometimes referred to as an input, output, terminal, line, pin, pad, port, 

interface, or similar variants and combinations. 

The term "device", as used herein, refers to one or more circuit elements that 

have characteristics that are voltage variant. "Device" includes, but is not limited to, 

FETs (n-channel and p-channel), diodes, and varactors. 
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The expression "vertically oriented device" refers to devices having an 

orientation with respect to.a base substrate such that current through those devices 

is substantially perpendicular to the base substrate. 

FET as used herein, refers to metal-oxide-semiconductor field effect 

transistors (MOSFETs). These transistors are also known as insulated gate field 

effect transistors (IGFETs). FETs are generally described as three terminal devices 

having a gate, a source and a drain. Although FETs may be further described as 

four terminal devices when the body of the FET is considered. 

Source and drain terminals refer to the terminals of a FET, between which 

conduction occurs under the influence of an electric field, subsequent to the inversion 

of the semiconductor surface under the influence of an electric field resulting from a 

voltage applied to the gate terminal. 

The acronym "SOI" generally refers to Silicon-on-Insulator. As will be 

appreciated by those skilled in this field, SOI layers can be formed in a variety of 

ways. Unless otherwise noted, "SOI layer" is used herein to refer to a relatively thin, 

single crystal portion of a semiconductor wafer that can be cleaved and bonded to 

another previously fabricated wafer, or similar type of substrate, such that a three 

dimensional stack is formed from the SOI layer and the previously fabricated wafer or 

similar type of substrate. In this context, the SOI layer may be thought of as an 

attachment layer, or stackable add-on structure, that itself contains at least devices 

and/or interconnections, and which is suitable for bonding to a semiconductor 

substrate already containing devices and/or interconnections. As a stackable add-on 

layer, the single-crystal layer may have been doped so as to have one or more , 

doped regions vertically adjacent each other. For purposes of this disclosure, doped 

regions may include intrinsic regions as well as p-type and n-type regions. Individual 

semiconductor structures may be formed by etching through portions·of the doped 

stack to electrically isolate those structures. The spaces between such individual 

structures may be filled dielectric material so as to re-form a layer without gaps or 

voids th~rein, and thereby provide for mechanical stability, and support for additional 

stacked layers. 

The expression "3-D IC", as used herein, refers to a three-dimensional 

integrated circuit that includes a semiconductor substrate having devices and/or 
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interconnect structures fabricated thereon, and least one SOI layer, also having 

devices and/or interconnect, where the semiconductor substrate and the SOI layer 

are stacked and bonded to each other. 

The disclosures of US Patent 6,600,173, US Patent 5, 563, 084, and US 

Patent 6,355,501, show the formation of 3-0 ICs as a packing technology that 

includes stacking individually working I Cs. However, embodiments of the present 

invention do not use individually working ICs, but rather, as shown in Fig. 2, provide 

device integration technology using bonded SOI technology and a thin single 

crystalline semiconductor layer 124 without device formation before layer transfer. 

Because single crystalline semiconductor layer 124 is formed by SOI technology, it is 

referred to herein simply as an SOI. 

The meaning of thin film including semiconductor layer 104 in Fig. 3 is thin film 

single crystalline semiconductor layer including diffusion layer such as p-type, n-type, 

or i(intrinsic)-type, and physically distinguishable layers, such as dielectric layer or 

metal layer. Also the meaning of 'non-multiple-device formed' semiconductor layer 

124 of Fig. 4b is that SOI thin layer 124 does not have isolation structures, metal 

patterns, interconnection used for multiple devices, nor separated impurity regions 

used for individual devices. 

As shown in Fig. 2, devices 111,112,113 in accordance with the present 

invention are separated by isolation 135 and have floating structures in the filled 

dielectric materials 133. As used herein, devices 111, 112, 113 are referred to as 

floating devices (FLO). Such floating devices may alternatively be referred to as , 

doped stack structures, or vertically oriented semiconductor devices. 

Embodiments of the present invention are different from a conventional 

bonded IC layer that has a shared well 142 or substrate 143, where an electrically 

common region is located. Additionally, embodiments of the present invention do not 

have the physically supporting layer which can be found in a conventional SOI IC 

substrate where all devices in one IC layer are supported by a substrate under a 

bottom oxide. In an illustrative embodiment of the present invention, a second IC 

layer that includes FLO 112, 113 is called FLD IC layer 102, and a first IC layer that 

includes FLD 113 is called FLD IC layer 101. Inter-layer dielectric (ILO) layers 
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disposed above and below FLO IC layer 101 has interconnection lines 132 and vias, 

or contacts, 131. Interconnection lines 132 and vias 131 connect FLDs directly or 

indirectly within an FLO IC layer, or connect devices from a FLO IC layer to another 

FLO IC layer or to a base substrate 103. 

As shown in Fig. 2, the substrate bonded to lower dielectric layer 151 is called 

base substrate 103, the first FLO IC layer above base substrate 103 is called first 

FLO layer 101, and the next FLO IC layer is called second FLO IC layer 102. 

Fig. 2 shows multiple FLO IC layers 101,102 and one base semiconductor 

substrate 103. Dashed line 134 denotes a border, or interface, of two ILD layers. 

First ILD layer 151 has interconnection lines and vias, and base semiconductor 

substrate 103 shares these interconnections and vias with first FLO IC layer 101. 

Some vias may directly connect to second FLO IC layer 102 from first ILD layer 151. 

Also interconnection lines and vias in second ILD layer 152 are shared by first and 

second FLO IC layers 101, 102. This sharing scheme of interconnection lines and 

vias is an advantage of embodiments of the present invention. 

Still referring to Fig. 2, the formation of electrodes to floating devices 111, 112, 

113 is by direct connection to the top and bottom of each floating device 111, 112, 

113. Also, in various embodiments of the present invention, floating devices may be 

constructed that have vertically separated single or more intermediate electrodes 

123. These electrodes could be connected to interconnection lines within the ILO 

layers disposed on the top and/or bottom of the FLO layer. 

In Fig. 2, if a logic IC is implemented in base semiconductor substrate 103, 

memory devices are implemented in first FLO IC layer 101, and image sensors are in 

second FLO IC layer 102, then one semiconductor substrate could integrate different 

types of individually optimized devices without using a difficult and expensive SoC 

structure or semiconductor processing. 

Fig. 3 shows a 3-0 IC structure having FLO IC layer without an attached base 

substrate. In one method of obtaining the structure of Fig. 3, first, ILD layer 153 is 

placed on the top of base substrate, and then SOI layer 124 is formed on the ILD 

layer 153, and then devices are implemented using SOI layer 124, and then another 

ILD layer 154 including interconnection lines 132 and vias 131 is placed on top of the 

single crystalline semiconductor devices 104, and then the base substrate is 
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detached from ILD layer 153. The base substrate (not shown) could be a flat 

substrate with even surface, such as plastic, ceramic, glass, metal, or semiconductor 

materials. The base substrate should be able to withstand processing temperatures 

in the range of 250 °C-650 °C, which range is considered to be a "non-high 

temperature semiconductor processing temperature". 

Still referring to the Fig. 3, embodiments of the present invention may have 

pads which are connected to a package (not shown) disposed at the bottom of first 

ILD layer 153 and/or at the top of second ILD layer 154. Bottom pads 146 could be 

connected to a package using, for example, solder. Top pads 145 could be 

connected to a package using, for example, wires. Such pad structures in 

accordance with the present invention reduce die area and the density of a package. 

Various embodiments of the present invention do not require a physically 

supporting substrate for floating devices. Also, without a base substrate, various 

embodiments could exist along with interconnection lines, vias, and FLDs only. 

Various embodiments of the present invention provide floating devices that are 

separated by dielectric isolation regions. These electrically separated structures do 

not have the parasitic devices which are typically found in prior art approaches. 

Various embodiments of the present invention provide floating devices that 

may be connected directly or indirectly. 

In various embodiments of the present invention, combining the SOI layer with 

a semiconductor substrate does require the same type of wafer alignment structures 

as are used in photolithographic processes, rather, the wafer alignment structure 

may be implemented as a wafer alignment mark, or as a bump-type alignment ' 

structure. Alternatively, without a wafer alignment structure, the SOI layer could be 

transferred along with a simple notch alignment because the transferred SOI layer 

does not have structures for multiple devices, such as isolation structure or 

interconnection lines, which are horizontally divided. The transferred SOI layer has 

only vertically divided several layers. 

Various embodiments of the present invention provide for interconnection of 

floating device both above and below the FLO. 

Conventional technology typically uses horizontally oriented MOSFETs. In the 

case of conventional vertical MOSFETs, implementation of contacts and 
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interconnection is difficult, and processes are incompatible between vertical and 

horizontal MOSFETs. However, embodiments of the present invention can easily 

implement vertical devices, including MOSFETs, and compared to conventional 

approaches, it is easy to implement interconnections and contacts with low contact 

resistance. 

In order to implement logic devices in a conventional manner, individual 

devices need to be connected. However, in some embodiments of the present 

invention, FLO logic can be formed using vertically connected individual devices 

without interconnection lines because embodiments of the present invention include 

a form of SOI device, and a well is not needed. 

In various embodiments of the present invention, a FLO can have directly 

contacted metal electrodes at top, bottom, and intermediate regions. The area of 

metal electrodes can be the same as the top and bottom size of single crystalline 

semiconductor of FLO, which is formed by isolation etching. Therefore, voltage drop 

of the device could be reduced. 

Figs. 4a-d explain a process flow for making a 3-0 IC such as the one shown 

in Fig. 3. In Fig. 4a, after formation of a mask alignment mark (not shown) on 

substrate 180, single or multiple ILO layers 133 are formed in dielectric layer 153, 

and interconnection lines 132 and vias 131 which are conducting materials are 

formed. At here, borderline of each ILO layer 133, which comprise dielectric layer 

153, are shown as dashed lines 134. Base substrate 180 should withstand 

semiconductor processing temperatures in the range of 250 °C~650 °C. The 

conductors are formed of low electrical resistance material which conducts 

voltage/current and could be metals such as aluminum and copper, refractory metal, 

silicide, or low resistance polycrystalline/amorphous semiconductor materials with 

heavy doping. Once vias 131 connected to FLO directly or indirectly are formed in 

dielectric layer 153, metal layer which is to be used as bottom electrode 121 of FLO 

is deposited and, if necessary, another metal layer which is an intermediate bonding 

layer 120 could be implemented. The metal used for intermediate bonding layer 120 

typically has a lower meting point than the metal layer on dielectric layer 153. Metal 

120 is required to have desirable reflow properties at low temperature for surface 

planarization in order to prevent voids due to surface microroughness at SOI 

substrate 190 bonding process. If interconnection lines 132 in dielectric layer 153 
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are aluminum, the metal of intermediate bonding layer 120 needs to have melting 

point in the range of 250 °C~650 °C, which is below the melting point of aluminum, 

660 °C. Here is the list and melting points of metals which could be intermediate 

bonding layer; aluminum alloy 204 °C~674 °C, zinc 420 °C, zinc alloy 377 °C-484 °C, 

lead 328 °C, thallium 304 °C, tellurium 445 °C, solder 268 °C-579 °C, and tin alloy 

223 °C-422 °C). 

Fig. 4b shows an SOI substrate 190. To implement FLD, doped layers are 

formed in single crystal semiconductor layer 124, where the doped layers may be 

formed by any suitable method including, but not limited to, ion implantation, or 

impurity mixing during epitaxial layer growth for single crystalline semiconductor layer 

124 formation. Metal layer 121 is formed on single crystalline semiconductor layer 

124, and intermediate bonding layer 120 is formed on metal layer 121. In typical 

embodiments of the present invention, metal layer 121 and bonding layer 120 are 

formed as blanket layers that are formed over the whole surface. SOI substrate 190 

is a single crystal semiconductor substrate, and a material for FLD single crystal 

semiconductor layer 124. SOI substrate 190 could be single source semiconductors, 

such as silicon and germanium, or compound semiconductors, such as SiGe, GaAs, 

GaP, and lnP. Also SOI substrate 190 could be combination of single source 

semiconductors and compound semiconductors. Before bonding, it is better for the 

SOI substrate to have an intermediate bonding layer which has high reflow rate with 

a low temperature melting point in order to remove surface roughness. 

SOI substrate 190 may have a detach layer 191, which may be a porous or 

strained layer at a certain desired depth using, for example, SmartCut (US Patent 

5,882,987), EL TRAN (US Patent 5,371,037), or SiGen technologies. Detach layer 

191 is a defective region in the semiconductor lattice and, after bonding with 

dielectric layer 153, SOI substrate 190 will be removed except for single crystal layer 

124 which forms the FLD. 

Fig. 4c is a cross sectional view of the bonding of dielectric layer 153 of Fig. 

4a and SOI substrate of Fig. 4b. SOI substrate 190 shown in Fig. 4b is upside-down 

and bonded on dielectric layer 153 in Fig. 4a. During the bonding process, pressure 

is applied with heat treatment in order to increase bonding strength and remove voids 

between bonding interfaces. Alternatively, eutectic bonding with gold, or 

thermocompression bonding with a soft metal thin film could be used as the 
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intermediate layer bonding process. Metal layer 121 including intermediate bonding 

layer 120 used in bonding process may be used as the bottom electrode of the FLO. 

Referring to Fig. 4d, SOI substrate 190 has been detached after leaving SOI 

layer 124, where FLO is implemented, on dielectric layer 153, and then isolation 

structures 135 are implemented over all or part of the FLO layer. SOI substrate 190 

is detached using detach layer 191 and a wafer jet may be used for SOI substrate 

detachment. Without detach layer 191, using a Bond and Etch-Back method (US 

Patent 5,013,681), leaving SOI layer 124, where the floating devices are 

implemented. This SOI layer 124 may also be referred to as a stackable add-on 

layer. SOI substrate 190 can be removed by etching or polishing. Also, using a 

handling substrate, SOI substrate 190 is bonded with the handling substrate, SOI 

substrate 190 is detached from the handling substrate and leaving SOI layer 124, 

and then the SOI layer could be transferred to dielectric layer from the handling 

substrate. The handling substrate could be the same kind of substrate used for the 

base substrate. Also, the handling substrate may use vacuum to hold the single 

crystalline semiconductor layer temporarily from the SOI substrate, and then 

transferring the SOI layer to dielectric layer could be easily done by releasing 

vacuum. The vacuum surface better has thick dielectric layer which protects SOI 

layer. The role of the handling substrate is to transfer an SOI layer from the SOI 

substrate to the dielectric layer without damage. Also, as explained in US Patent 

6,355,501, the SOI substrate and the handling substrate could be bonded using 

polyamide. Once the SOI substrate has been detached, Chemical-Mechanical 

Polishing (CMP) could be used to reduce surface roughness of the transferred SOI 

layer. 

Once single crystalline semiconductor layer (i.e., SOI layer) has been 

transferred, isolation is implemented to make individual floating devices. For 

isolation formation, trench technology is used. Also at this time, SOI layer on top of 

scribeline is to be removed because this will facilitate subsequent die saw operations. 

Bottom electrode 121 of FLO is automatically implemented during the trench isolation 

process. A method of forming bottom electrode 121 is explained below in 

conjunction with Figs. 7a-7c. Once the SOI layer has been transferred, a mask 

alignment mark is exposed on base substrate 180 by removing SOI layer over the 

mask alignment mark, and then, using the exposed mask alignment mark, the FLO 
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pattern on mask and via 131 pattern on dielectric layer can be aligned. Vertical FLD, 

where current flows in a vertical direction, may have intermediate electrode. 

Interconnection lines and contacts which connect with top electrode and 

interconnection lines which may be formed by conventional semiconductor process 

methods. 

Using the method set forth above, multiple FLDs can be stacked and, 

therefore, IC density can be increased. Various embodiments of the invention, 

therefore, do not need wafer or chip alignment marks, or micro bumps for wafer 

alignment when bonding SOI substrate having single crystalline semiconductor layer 

and dielectric layer having interconnection lines and vias. Various embodiments of 

the invention can be implemented by mask alignment mark used in conventional 

photo process. The isolation structure is to be filled by dielectric material and 

intermediate electrode materials. Formation method of the dielectric and 

intermediate electrode in the isolation structure is explained in Figs. 8a-8d. After the 

process of Figs. 4a - 4d, according to conventional semiconductor process, ILD, 

interconnection lines, and vias are implemented and the base substrate is detached, 

then it becomes the structure shown in Fig. 3. 

In Fig. 4, n+ layer on the top of SOI substrate 190 is directly connected to 

metal layer 121. However, as can be seen in Fig. Sa, another dielectric 189 could be 

formed in between the top of SOI substrate 190 and metal layer 121, and then 

transferred to dielectric layer 153. In this case, bottom electrode 121 could be used 

for a gate electrode having gate dielectric 189. Or, another bottom electrode 121c 

could be used to connect the bottom electrode of the FLD. 

An FLD IC layer could have one or more SOI layers. The FLD IC layer shown 

in Figs. 3 and 5 have a single SOI layer. Fig. 5b shows multiple SOI layers 124, 128 

consisting one FLD IC layer 105. FLD IC layer 105 shows the structure before 

formation of FLD. As shown in Fig. Sb, there are no vias in between SOI layer 124 

and SOI layer 128. If vias exist between multiple SOI layers, as shown in Fig. 2, one 

FLD IC layer 101 and the other FLD IC layer 102 are separated and distinguishable. 

Multiple SOI layers are implemented by adding another SOI layer 128 on already 

transferred SOI layer 124 sequentially. Multiple SOI layers 124, 128 shown in Fig. 5b 

have dielectric layer 138 which electrically separates the multiple SOI layers 124, 

128. Therefore, multiple SOI layers 124, 128 could have different types of devices 
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which are electrically separated at each SOI layer. For example, one SOI layer could 

have p-type MOSFET, and the other SOI layer may become memory devices. 

FLD could be conventional semiconductor devices. MOSFETs, bipolar 

transistors, diodes, capacitors, and resistors, images sensors (e.g., Charge-Coupled 

Devices (CCD) or Active Pixel Sensor (APS}}, or MicroElectroMechanical System 

(MEMS). FLD could be a form of circular pillar (see Fig. 13a), rectangular pillar (see 

Fig. 13b), or multi-angle pillar, or cylindrical pillar. If the width of FLD is getting 

narrow, aspect ratio of the pillar structure increases and could topple or be detached 

from the bonded dielectric layer. To prevent these phenomenon, FLO could be a 

trapezoidal format with narrow top width and wide bottom width. 

FLDs can be divided into High Temperature (HT) and Low Temperature (LT} 

devices depending on the temperature used in the manufacturing processing. 

Similarly, depending on the direction of device operation, FLDs can be divided into 

Vertical (V) and Horizontal (H) devices, where 'V' and 'H' mean the 'Vertical' and 

'Horizontal' directions of major device current flow. 

FLD process temperature could be divided into high temperature which is 

above 800 °C and low temperature which is below 650 °C. In this disclosure, we call 

the devices produced with a high temperature process HT-FLO, and call the devices 

produced with a low temperature process L T-FLD, or simply FLD, because a benefit 

in accordance with the present invention is the implementation of a 3-0 IC at low 

process temperatures. HT-FLD can be treated at high temperature for thermal 

activation of implanted ions and could be vertical or horizontal devices. To 

implement HT-FLO, the interconnection lines 132 and vias 131 in dielectric layer 153 
' 

shown in Fig. 4 should be copper or refractory metals, such as tantalum, 

molybdenum, or tungsten. Also the base substrate used in HT-FLO should withstand 

at more than 800 °C. 

L T-FLD or FLD do not need ion implantation, heat treatment, and photo 

process for ion implantation because the impurity layer required for device operation 

has been formed in SOI substrate before the transfer to dielectric layer. If high 

temperature is required during the FLD process, characteristics of the devices 

existing on other layer could be altered. Device process control along early 

prediction of the alteration is very difficult. Therefore, embodiments of the invention 
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could be implemented on top of base semiconductor substrate having devices 

without process change. An advantage of the present invention is that a low cost 

process is obtained because ion implantation and photo process are not required. 

Also, because various embodiments of the invention do not require a high 

temperature process, refractory metal, aluminum, and aluminum which has low 

melting point and is widely used in semiconductor could be used. Also LT-FLO could 

use metal gate and high-k dielectric materials more easily than conventional 

manufacturing processes. 

A typical form of LT-FLO is VFLO (Vertical FLO) because vertical impurity 

junctions are formed in SOI substrate already and it is easy to implement a bottom 

electrode. However, at low temperature, HFLO (Horizontal FLO) can be 

implemented without ion implantation. HFLO could be a form of MESFET, MOSFET, 

diode, or horizontal bipolar transistor. As shown in Fig. 6a, once part of SOI layer 

has been etched using PR (Photoresist) or hard mask 171, then Fig. 6 is formed. 

Fig. 6b shows MESFET-type HFLO with metal gate forming Schottky diode. Or 

bottom electrode 121 could be used as a gate electrode. Fig. 6b is a FLO 113 in Fig. 

2. If gate 172 has dielectric layer underneath it, the FLD becomes a MOSFET. If 

gate 172 in Fig. 6b has an ohmic contact and then-type region is switched top-type 

region, then it becomes a horizontal bipolar transistor. From the horizontal bipolar 

transistor, if the n+ region is anode and p-type region is cathode, then it becomes a 

horizontal diode. Also without gate, the FLO could be a resistor using only the n-type 

region. 

VFLO (or L T-VFLD) could be a form of MESFET, MOSFET, diode, capacitor, 

resistor, bipolar, thyristor, or, instead of single device, could be a form of vertical 

connections of different types of FLO devices to implement circuitry. Combining 

optimized horizontal devices in the base semiconductor substrate and optimized 

VFLO, SoC could be optimized in performance and in price. 

Unlike vertical device 212 at prior art shown in Fig. 1, it is easy to implement 

electrodes, contacts, and formation and connection of interconnection lines in VFLO. 

In this disclosure, 'electrode' means electrical part which is directly connected to 

devices or a gate with gate dialectic material. 'Contact' means connection part 

between electrode and interconnection line, which is usually a form of vertical shape. 

The vertical devices in US Patent 5,414,288, US Patent 6,027,975, US Patent 

18 

Exhibit 1006 - Page 108 of 375



6,337,247, and US Patent 6,449, 186 should have horizontally extended doping 

region which is used for source/drain and providing space for contact formation. 

Therefore, in prior arts, 'the extended source/drain region increases resistance and 

parasitic capacitors. As shown in Fig. 2, the electrodes are formed at top 122 and 

bottom 121 of FLO 111. In case of VFLO, intermediate electrode 123 could be 

connected to interconnection lines at the top or bottom of the FLO. Further, the 

intermediate electrode could be used for local interconnection. This very flexible 

interconnection scheme for a 3-0 IC is not possible in conventional approaches to 

forming 3-0 ICs. 

The bottom of FLO is connected to metal layer 121 which is also directly 

connected to vias 131 in the ILO layer 151. Therefore, bottom of FLO already has 

pre-formed electrode and contact. To connect bottom electrode 121 of FLO 111 and 

via 131 in the dielectric layer 151, they need to be aligned. The alignment scheme 

used in this technology is to be done by conventional photo alignment mark (not 

shown). However, the photo process has misalignment margin and bottom electrode 

121 and via 131 should be aligned within the alignment margin. In general, in order 

to connect interconnection lines at different level of ILO layers through via 131, as 

shown in Fig. 2, the width of interconnection lines are needed to be wider than the 

size of via 131. Photo process with photo mask and etch process are needed for 

formation of interconnection lines 132 and vias 131. 

Referring to Figs. 7a and 7b, the formation of bottom electrode 121 used for 

alignment between bottom portion 124z of FLO and via 131 uses a self-aligning 

technology and therefore does not require a photo mask type of process. Part of the 

metal layer used in the SOI substrate bonding process is to be extension of bottom 

part of FLO and other part of the metal layer becomes a bottom electrode 121. As 

shown in Fig. 7a, using etching mask 173, the portion of layers 122 and 124 

indicated by the dashed lines is etched away. Fig. 7b shows spacer type etching 

mask which enables bottom electrode 121 to be wider than via 131. The width of 

bottom electrode 121 can be, for example, more than twice the FLO height if the 

etching mask is deposited taller than FLO and etched by, for example, a dry etching 

process. The width of bottom electrode 121 can be controlled by the thickness of a 

hard mask, the FLO height, the FLO width, and the etching amount of spacer 182. If 
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the width of the FLD is bigger than a photo process margin, then wider bottom 

electrode 121 is not required. 

Referring to Figs. 8a-8d, an intermediate electrode in accordance with the 

present invention can be implemented as follows. First, there is a planar 

intermediate electrode, or planar electrode, method. After electrode material 

deposition and a CMP operation for planarization, dry etching is performed to provide 

a planar electrode 123 shown in Fig. 8a. Patterning of planar electrode 123 can be 

done before or after the dry etching process. The deposited electrode material is 

usually thicker than the height of VFLD. Also, at this point in the process, an etch 

stop layer 122 may be needed on top of the FLD to prevent damage on SOI layer 

124. Etch stop 122 is typically a combination of multiple oxide, nitride, or metal 

layers. In Fig. 8a, a dielectric material 133a is deposited, planarized, and dry etched 

in a manner similar to the formation of planar electrode 123. Dielectric material 133a 

reduces parasitic capacitance between bottom electrode 121 and planar electrode 

123. 

Second is the method using spacer 123 as shown in Fig. 8b. If the width of 

spacer intermediate electrode or spacer electrode is wide, it is easy to obtain 

electrical contact with the spacer electrode. However, it is difficult to achieve high 

density. If the width is narrow, it is difficult to obtain electrical contact with the spacer 

electrode. The spacer method doest not require photo or CMP processes. 

Third method is spacer method using a dummy FLD (i.e., an FLD which does 

not work as a device). As shown in Fig. 8c, a dummy FLD 124a is located close to 

FLD and increases the width of the spacer used for intermediate electrode 123. , 

Because contact 123a connected to intermediate electrode 123 could be located on 

the top of dummy FLD 124a, the margin for contact formation increases. As shown 

in Fig. 8c, the spacing between the FLD and dummy FLD 124a should be smaller 

than two times the spacer film thickness. 

The fourth method is, as shown in Fig. 8d, thin spacer method which extends 

intermediate electrode 123 to the top of FLD. After deposition of the intermediate 

electrode material, covering the area of contact formation on intermediate and 

etching the rest of the area, we get the structure of Fig. 8d. This method is good for 
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thin spacer thickness. To reduce parasitic capacitance between top and intermediate 

electrodes, a thick dielectric layer may be used on the top electrode. 

Intermediate electrode may surround the entire or part of intermediate region 

of the VFLD. Also, multiple intermediate electrodes could be formed at one FLO. 

After the SOI layer has been transferred from SOI substrate, electrode 

material 122 has been deposited on the SOI layer and FLO has been patterned, then 

top electrode could be implemented as shown in Fig. 7a. If the si_ze of contact 122a 

is smaller than the size of top electrode 122, then conventional semiconductor 

photo/etch technologies can be used as shown in Fig. 8d. However, if the FLO width 

is less than the misalignment margin of the photo process for formation of contact 

122a, or the size of contact 122a is greater than the area of FLO, then photo/etch 

processing for contact 122a may cause a short circuit to the intermediate electrode. 

Therefore, this disclosure describes several structures in accordance with the 

present invention that increase process error margin for photo/etch during the 

formation of contact 122a. First thing is to increase thickness of top electrode 

formation material in order to provide etching process margin. Second is to use etch 

stop layer 184 with planar technology as shown in Fig. 9a. Third is to use etch stop 

layer 184 with spacer technology as shown in Fig. 9b, where the etch stop layer 184 

has slow etching rate compared to the dielectric layer 133c during the contact 122a 

formation. For example, if dielectric layer 133c is oxide film, then etch stop layer 184 

could be nitride. 

In this disclosure, we annotate VFLD, which is implemented at low 

temperature and has vertical operation, as follows: MOSFET VMFLD, MESFET 

VMEFLD, diode VDFLD, resistor VRFLD, capacitor VCFLD, bipolar VBFLD, and 

Thyristor VTFLD. 

VDFLD could be implemented as vertical p-n or p-i-n junction diodes as 

shown in Fig. 10a. Also, Fig. 10b shows vertical Schottky diode, which has Schottky 

junction between top electrode 122 and SOI 124. Or, as shown in Fig. 10c, metal 

intermediate electrode 123 could be used for 3-0 Schottky diode. The VDFLD 

shown in Fig. 10c has twice the current driving capability compared to the one in Fig. 

1 Ob, because current follows from anode at intermediate electrode 123 to cathodes 

at top and bottom electrodes. 
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There are two types of VCFLDs. One is MOS capacitor type or depletion 

capacitor, which uses a depletion region formed in the single crystalline 

semiconductor; and the other one, or dielectric capacitor, stores charge at dielectric 

interface without a depletion region. If the doping concentration of the semiconductor 

is low, then, depletion exists in semiconductor region. If doping concentration is high, 

then, it becomes dielectric capacitor, VCFLD without depletion. VCFLDs are shown 

in Figs. 11 a and 11 b. In Fig. 11 a, there are gate dielectric which surrounds n-type 

single crystalline semiconductor and an electrode which connects the n-type 

semiconductor. Because, in general, the total capacitance is proportional to the 

electrode area, the surrounding gate 123b increases total capacitance of VCFLD. 

Without the gate dielectric layer, the metal gate forming the Schottky diode could be 

used as a capacitor with reverse bias. 

If the semiconductor has a pillar structure, the capacitance of VCFLD 

increases due to the increased semiconductor and gate interface area. Also, as 

shown in Fig. 11b, gates 123b, 123c and a gate dielectric layer are stacked 

repeatedly on a VCFLD, and the stacked capacitor and the VCFLD are connected in 

parallel, and then, capacitance could be increased. This type of capacitor has the 

same structure of stacking capacitor used in DRAM. The contact 121a in Fig. 11 b 

connects gate of the stacked capacitor and bottom electrode 121. 

Bipolar type VBFLD is shown in Fig. 12. The impurity regions, which consist 

of collector 124c, 124d, base 124b, and emitter 124a, have been implemented at 

SOI substrate and then transferred. Electrodes, which consist emitter 124a and 

collector 124d, are formed at bottom 121 and top 122, and base 124b electrode 123 

is formed in middle of the FLD. Even though emitter 124a could be located at top or 

bottom of VBFLD, emitter is at the bottom of VBFLD in the illustrative embodiment. 

In this case, the emitter is implemented at top of the SOI substrate before the single 

crystalline semiconductor 124a-124d has been transferred. Therefore, accurate 

junction control is enabled when emitter 124a and base 124b regions are formed. 

Also, SiGe heterojunction base is possible and polycrystalline semiconductor can be 

used as part of emitter region. In addition, because the emitter 124a is located at the 

bottom of VBFLD, emitter could be away from thickness variation during planar 

process after the SOI layer transfer process. If handling substrate is used for SOI 

layer transfer, then emitter is located at top of the FLD. 
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In accordance with the present invention, to obtain low collector series 

resistance, the VBFLD does not need a buried layer and heavily doped collector 

region which connects the collector contact and the buried layer. Various 

embodiments of the present invention provide lower collector series resistance 

compared to conventional approaches. Also, base series resistance can be low 

without a heavily doped extrinsic base region because the surrounding base 

electrode 123 formed in the middle of VBFLD has a wide contact surface at the base 

region. Further, the VBFLD does not have parasitic capacitors which prevent high 

speed operation. In addition, because the VBFLD does not have a substrate, base­

collector-substrate parasitic bipolar transistor does not exist in embodiments of the 

present invention. Whereas conventional implementations need deep and shallow 

trench isolations, VBFLD only needs one isolation structure 135. In Fig. 11, if the 

base intermediate electrode 123 is extended from base region to collector region, 

then the low doped collector region 124c forms a Schottky diode with the base 

electrode which enables high speed operation of the VBFLD. 

MOSFET-type VMFLD are shown in Figs. 8a-8d and Figs. 9a-9b. The vertical 

MOSFET could have high integration density at small space. It is noted that the 

channel length of a MOSFET in accordance with the present invention is not limited 

by photo and etching process limitations, but rather is determined by the thickness of 

a doped layer. Also, the VMFLD could have high driving current because channel 

width could be increased easily with a surrounding gate compared to conventional 

structures which have the same channel length. 

However, vertical MOSFETs of the prior art are not used often because of 

many disadvantages. Vertical transistors shown in US Patent 5,414,288 and US 

Patent 6,027,975 are formed by epitaxial growth at exposed single crystalline region. 

Because this technology requires difficult manufacturing technologies and high 

temperature operation for epitaxial growth, it is not good for low temperature 

semiconductor processing. 

Pillar type Surrounding Gate Transistor (SGT), shown in US Patent 6,337,247 

and US Patent 6,449,186, is difficult to co-exist with optimized horizontal devices and 

may cause a shadow effect during ion implantation due to pillar type transistor. Also, 

SGT does not have high integration density because it has problems with forming 
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electrodes at source/drain and gate regions. Therefore, these approaches are not 

suitable for Soc formation. 

The VMFLD has a directly connected bottom electrode which decreases 

voltage drop, and current reduction by parasitic resistance. Also VMFLD could be 

easily full or partial depletion mode with control of FLO width, where the depletion 

mode could be also controlled by operation voltage and gate dielectric constant. 

Because the detached surface from the SOI substrate becomes heavily doped 

source/drain region, even though there are small surface defects, unlike prior arts of 

horizontal device, there is little effect to gate oxide quality, device operation, and 

yield. 

The VMFLD may have gradient impurity distribution in the channel region and 

electric field could be formed in the channel region due to the graded impurity, where 

the induced electric field accelerates current flow and graded impurity may reduce 

Short Channel Effect (SEC). The graded impurity can be formed easily by ion 

implantation or epitaxial process. Increased impurity concentration in the channel 

region from source to drain side makes asymmetric operation. In addition, LOO 

(Lightly Doped Drain) could be selectively formed at drain side only. It is difficult to 

implement the graded channel in horizontal MOSFET in the prior arts, because of 

difficulties in high tilt ion implantation and device layout. 

MOSFET-type VFLD, or VMFLD, has a gate dielectric layer which is 

implemented at below 650 °C as shown in US Patent 5,330,935 and US Patent 

5,443,863. The dielectric layer could be thermal oxide, deposited oxide, oxynitride, 

or combination of oxide and nitride, such as ONO and NO (Nitride Oxide). Any 

suitable dielectric material could be used except high temperature processing films 

requiring more than 650 °C. Another advantage of embodiments of the present 

invention is that it is easy to use high dielectric constant (high-k) materials in the gate 

dielectric layer, such as, but not limited to, AbO3, Zr02, HfO2, Y2O3, La2O3, Ta20 5, 

TiO2, and BST. In conventional manufacturing of MOSFETs, a high temperature 

heat activation operation is required after the source/drain ion implantation. At this 

time, the properties of high-k materials can be altered. However, the VMFLD 

process does not need a high temperature process, and so high-k materials could be 

used at stable condition. Also, if ALO (Atomic Layer Deposition) is used to provide 

the gate dielectric layer, then a substantially uniform layer can be obtained. 
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In accordance with the present invention, threshold voltage could be controlled 

by changing gate dielectric thickness and/or width of FLD. If different gate dielectric 

thickness is used or different dielectric constant materials are used at VMFLD, then 

multiple operational voltage and threshold voltage could be implemented at the same 

SOI layer and it is useful for Soc. Also, because the VMFLD is produced at low 

temperature, and a surrounding gate is used, it is easy to use a metal gate compared 

to prior art manufacturing approaches. 

In the prior art, for digital application, a MOSFET is in either an "Off' or an 

"On" state depending on voltage or current status. VMFLD shown in Fig. 13a could 

be a multi-Level (ML) VMFLD which has multiple status values with multiple gates 

sharing one source/drain. Current driving capability of VMFLD is proportional to the 

gate area. Therefore, simply multiple gates with same gate size could be used for 

gradual increase of current. Or, multiple gates with same gate size of a VMFLD 

could be used for ML-VMFLD. Fig. 13b shows a ML-VMFLD which has two "W" size 

gates and two "3W' size gates, where "W" is a constant number and "3W" means 

triple the value of "W". Using combination of these 4 different gates, ML-VMFLD 

could have 9 different current values from "O" to "8". If the same size gates are used 

for ML-VMFLD, eight gates are required for nine different values as shown in Fig. 

13a. ML-FLD could be used for memory or digital logic device applications. 

Intermediate electrodes for multi-level could be used for bipolar transistor as base 

electrodes. 

A 3-D IC including FLDs may have not only single device form, such as 

MOSFET or bipolar transistor, but also multiple devices formed in a single FLD layer. 

Fig. 14 shows a single inverter type VFLD. The p-MOSFET and n-MOSFET which 

make up the inverter do not require different wells, and therefore this inverter has a 

high integration density. Contact 123f, which connects gates of p-MOSFET and n­

MOSFET together, becomes the input terminal of the inverter. Drains of p-MOSFET 

and n-MOSFET are connected together and connected to electrode 123g and 

contact 123h. In Fig. 14, p+-p-p+ type p-MOSFET is a depletion mode MOSFET. Or 

the p-MOSFET could be a p+-n-p+ type and in this case n-region needs reference 

voltage. As shown in Fig. 14, the contact, which penetrates the dielectric layer used 

for FLD isolation structure, could be connected to interconnection lines above or 

below FLD layer. 
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In addition to the FLO inverter shown in Fig. 14, which uses only one SOI 

layer, a FLO inverter could be implemented using two SOI layers as shown in Fig. Sb; 

in which case one SOI layer has the n-MOSFET and the other SOI layer has the p­

MOSFET, 

In accordance with the present invention, memory devices could be 

implemented using multiple FLOs. 

Using two inverters and two pass transistors on base sem.iconductor 

substrate, a six-transistor SRAM cell can be implemented as shown in Fig. 15b. The 

two inverters are VFLO and two transistors, which have word line and bit line, are on 

the base semiconductor substrate. Figs. 15a and 15b show interconnection lines of 

top and bottom contacts, respectively. Two FLO inverters are latched with 

connecting inputs to outputs of each inverters. Counter parts of one VFLO inverter 

contacts 122a, 123h, 123f, 131 are shown with underlined 122a, 123h, 123f, 131. 

Therefore, such an SRAM cell has a high integration density. Especially, because 

the base semiconductor substrate does not need n-well for p-MOSFET in SRAM cell, 

integration density in the base semiconductor substrate is high. It is noted that if four 

pass transistors are used, a dual-port SRAM can be implemented. 

There are many ways to implement SRAM cells in accordance with the 

present invention. A first way is by using four n-MOSFETs on a base semiconductor 

substrate and two p-MOSFET type FLOs. A second way is by disposing two p­

MOSFETs on the base semiconductor substrate and four n-MOSFET type FLOs. A 

third way is by disposing two p-MOSFET type FLOs on a SOI layer and four n­

MOSFET type FLOs on another SOI layer. A fourth way is by using a four-transistor 

SRAM cell that has either four n-MOSFET type FLOs or four n-MOSFETs on the 

base semiconductor substrate, and resistors could be either formed on an FLO layer 

or polycrystalline semiconductor resistors may be used. 

A prior art SRAM cell using a Thyristor has a complicated structure which has 

a vertical Thyristor and a horizontal MOSFET on same semiconductor substrate. 

Therefore, this SRAM has process incompatibility with other devices and it is not 

good for SoC applications. Fig. 16a shows a VTFLO SRAM cell having a gate 123j 

in accordance the present invention. Intermediate electrode gate 123j is used for 

word line 2 and the top electrode is connected to reference voltage. The VTFLD is 
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connected to horizontal access transistor 161c on base semiconductor substrate, 

therefore, each device can be optimized, and high density is provided for SoC 

applications. The gate of the access transistor is used for word line 1 (WL 1 ). Fig. 

16b shows another structure of SRAM cell shown in Fig. 16a, which vertically 

connects the access transistor 161c and Thyristor and eventually forms a VFLD 

SRAM cell. The Thyristor gate 123j and access transistor gate 1231 are all 

intermediate electrodes. VTFLD in Fig. 16a could be the same SRAM cells shown in 

US Patent 6, 225, 165B and US Patent 6,172,899. A Dynamic Random Access 

Memory (DRAM) cell in accordance with the present invention has one transistor and 

one capacitor, where the transistor could be on the base semiconductor substrate or 

could be a VMFLO on an FLO IC layer, and the floating source of the transistor is 

connected to a VCFLD on another FLO IC layer. VCFLDs are shown in Figs. 11 a-

11 b. Or, from the multiple SOI layers consisting one FLO IC layer, one SOI layer 

having a transistor and the other SOI layer having a capacitor are connected to form 

a DRAM structure. Another VFLD DRAM structure has serial connection of a 

transistor and a capacitor in a SOI layer. Fig. 17a shows a DRAM structure having 

an n-type MOSFET and a depletion capacitor connected in series therewith . The 

top electrode 122 is connected to a bit line and intermediate electrode 123 is 

connected to a word line. In Fig. 17a, a depletion region, which is formed between a 

floating n+ source 124e and a p-region 124f connected to bottom electrode 121, has 

wider width than does then-type MOSFET, where the wider semiconductor region 

could be implemented using spacer technology without additional photo process 

operations as shown in Figs. 7a-7c. Fig. 17b shows that a MOSFET having floating 

source and a dielectric capacitor are connected in parallel, where the floating source 

p-region is connected to a reference voltage source (not shown). In Fig. 17b, bottom 

electrode 121 is connected to a bit line and intermediate electrode 123 is connected 

to a word line. 

A nonvolatile FLO memory structure in accordance with present invention is 

shown in Figs. 18a-18f. Fig. 18a has two gates, where one floating gate surrounds a 

p-type channel region with gate dielectric layer 183b and control gate 123 connecting 

to bias surrounds floating gate 123k with another gate dielectric layer 183c. Fig. 18b 

shows a split gate nonvolatile memory, where floating gate 123k surrounds part of p­

type channel region, and the rest of channel region and the floating gate 123k are 
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surrounded by control gate 123. Fig. 18c has three gates: a floating gate 123k, a 

control gate 123, and an erase gate 323 which is designed to erase data. Fig. 18d 

shows a nonvolatile memory VFLO without a floating gate which has an ONO gate 

dielectric layer 183, where information can be stored at different locations 30 

depending on current flow. Fig. 18e shows a flash memory FLO structure with bulk 

contact 122c on p-type bulk region 124. VMFLO could have a bulk contact without 

gate dielectric layer on one side and gate contact with gate dielectric layer on the 

other side. 

One of advantages of embodiments of the present inventron is that nonvolatile 

memory could be a ML-VMFLO which stores multi bit information in a FLO. As 

shown in Fig. 18f, an FLD having one source/drain has eight separated gates, and 

then one FLD has eight multi-bit memory cell. Fig. 18f has a bulk contact 122c and 

rest contacts are connected to source/drain at SOI layer which is forming FLD. In 

Fig. 18e, dashed line "756" shows the borderline of an exposed FLO bulk region from 

the top FLO. Rest contacts 122a on SOI region 124 are connected to source/drain. 

If the nonvolatile memories in Figs. 18a-18c, source and drain have different doping 

concentration, multi bit nonvolatile memory could be achieved depending on device 

operation similar to ETOX. 

In one embodiment of the present invention, FLD memory devices may have 

redundancy on the same or different FLO IC layers. 

One embodiment of the present invention may have block regions in a FLD IC 

layer as shown in Figs. 19a-19b, where each block has different type of FLOs. Figs. 

19a and 19b are top views of an FLO IC, and each chip 441 is distinguished by a, 

scribeline. For example, one FLO IC layer has four blocks 413a-413d, where a first 

block has a programmable FPGA, a second block has a flash memory, a third block 

has bipolar devices, and a fourth block may have an SRAM. Each block may require 

different impurity junctions for different device types, where the impurity junctions 

should be formed before SOI layer transfer processing in case of LT-FLD. The block 

FLD formation needs wafer alignment marks at SOI substrate and base substrate. In 

.this case, it is better to have Overlay Error Compensation Area (OECA) 412 

considering wafer misalignment, where the OECA may have a few microns to 

hundreds micron distance. 
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Fig. 20a shows a nonvolatile memory cell 700 with a capacitor using a 

ferroelectric film 710, and a VFLD connected in series to the capacitor. The 

nonvolatile memory using ferroelectric film 700 is called an FRAM (Ferroelectric 

Random Access Memory). Conventional ferroelectrics are (PbZr)TiO3 (referred to as 

PZT), SrBi2Ta2O9 (referred to as SBT), and YMnO3. If an electric field is applied to 

such a ferroelectric, then the ferroelectric has a polarization characteristic. In Fig. 

20a, FRAM cell 700 has serially connected a ferroelectric capacitor and a VMFLD. 

Gate 123 of VMFLD is Word Line (WL) and the drain is Bit Line (BL), and the source 

is connected to the ferroelectric capacitor and the other electrode 122a is connected 

to Drive Line (DL or Plate Line). 

Fig. 20b shows an equivalent circuit of FRAM memory cell 700, where logic 

devices for sense amp 770 are generally implemented on base substrate and FRAM 

cell 700 including VMFLD is implemented in SOI layer. 

Fig. 20c shows one memory bit using two FRAM cells shown in Fig. 20a, 

where logic devices for sense amp 770 are generally implemented on base substrate 

103 and FRAM cell 700 including VMFLD is implemented in SOI layer. 

Fig. 21 a shows a nonvolatile memory cell 730 with a capacitor using 

ferroelectric film 710 and a VFLD connected in parallel to the capacitor. The parallel 

connection FRAM operates at higher speed and has lower power consumption 

compared to a serially connected FRAM cell. One intermediate electrode 123 is the 

WL. The other intermediate electrode 123a has an applied reference voltage and 

keeps constant current status for parallel connecting the ferroelectric capacitor and 

VFLD. 

Fig. 21 b is an equivalent circuit of FRAM cell 730. FRAM cells 730 are 

chained to form a byte. 

A capacitor using ferroelectric film 710 is located at the top of the VFLD in 

Figs. 20a and 21a. However, the capacitor using ferroelectric film 710 could be 

located at the bottom of the VFLD. Also the VFLD could be a MOSFET, bipolar, or 

other type of transistor. 

Figs. 22a and 22b show nonvolatile VMFLDs 750 which have ferroelectric film 

710 as part of a VMFLD structure. In Fig. 22a, a FRAM has ferroelectric film 710 

located in between a gate dielectric layer 183 and gate electrode 123. This is called 
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a Metal Ferroelectric Insulator Silicon (MFIS). Gate dielectric layer 183 is a typical 

MOSFET gate dielectric layer and can be formed, for example, of silicon dioxide or 

oxynitride. If there is no gate dielectric layer 183 in Fig. 22a and ferroelectric film 710 

is used as a gate dielectric layer, then the device becomes a Metal Ferroelectric 

Silicon (MFS) type FRAM. 

In Fig. 22b, ferroelectric film 710 is disposed between floating gate 123k and 

control gate 123 of a VMFLD, and it forms a Metal Ferroelectric Metal Insulator 

Silicon (MFMIS) type FRAM 760 FLD. 

Ferroelectric film 710 used in the illustrative embodiments of Figs. 20-22 

should be implemented below 660 °C for low temperature FLO. 

Fig. 23a shows a nonvolatile MRAM Magnetoresistive Random Access 

Memory, 800 cell structure using VMFLD and serially connected MJT Magnetic 

Tunnel Junction Stack, 810. In Fig. 23a, MJT 810 is located formed below ILD 133 

and FLD 124. 

Fig. 23b also shows an MRAM cell 850 using MJT 810. MJT 810 is located 

formed above FLD 124. 

MJT 810 has property of variable electric resistance depending on applied 

magnetic field, where the electric resistance changes depending on polarization of 

MJT 810. MJT 810 consists of multiple thin film layers. In general, one magnetic file 

is free layer which is polarized by applied magnetic field. The other magnetic film is 

pinned layer and, in general, used along with exchange layer which is anti­

ferromagnetic layer. The pinned layer is polarized by applied magnetic field. 

Therefore, the film stack is called a Magnetic Tunnel Junction Stack (MJT}. The'MJT 

is not limited to a structure which has two magnetic films and a dielectric film. The 

MJT could have combinations of different thin layers. The MJT could be classified to 

two types by the stacked layers; one is Giant Magnetroresistance (GMR) using non­

magnetic material, and the other one is Tunneling Magnetroresistance (TMR) using 

dielectric layer, such as oxide layer. The VFLD shown in Figs. 23a and 23b could be 

MOSFET, bipolar, or MESFET. 

Fig. 24 shows an Ovonic Unified Memory (OUM) 900 cell structure using a 

Reversible Structural Phase-Change Film (RSPCF) 910 and a serially connected 

VFLD. In Fig. 24, RSPCF 910 is implemented after formation of FLD 124 and placed 
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above FLO 124. Or RSPCF 910 could be implemented before formation of FLO 124 

and placed below FLO 124 (not shown}. RSPCF 910 could have amorphous or 

polycrystalline phases depending on the amount of current and time, in other words, 

the temperature applied to RSPCF, where polycrystalline has lower electric 

resistance. 

RSPCF 910 could be chalcogenides and alloy in VI element of Periodic Table. 

Therefore, RSPCF 910 could be alloy of Ge-Sb-Te, GaSb, lnSb, lnSe, Sb2Te3, GeTe, 

Ge2Sb2Tes, lnSbTe, GaSeTe, SbSb2Te4, lnSbGe, AglnSbTe, (GeSn}SbTe, 

GeSb(SeTe}, or Tea1Ge15Sb2S2. Electrode 910a connected to RSPCF 910 could be 

TiAIN or TiW, which is stable at 650 °C. The VFLD shown in Fig. 24 could be a 

MOSFET, a bipolar device, or a MESFET. 

Fig. 25 shows a Programmable Read-Only Memory (PROM} 300 cell structure 

using fuse or antifuse} layer 310 and a serially connected VFLD. In Fig. 25, the fuse 

(or antifuse) layer 310 is formed above FLO 124 after the FLO formation. Or, the 

fuse (or antifuse) layer 310 is formed below FLO 124 before the FLO formation. 

Antifuse layer 310 has high electric resistance. However, it could get low electric 

resistance if a high programming voltage/current is applied to the antifuse layer. The 

PROM is not reprogrammable in general. 

The PROM can be used in an Application-Specific Integrated Circuit (ASIC}, a 

Field Programmable Gate Array (FPGA}, or a Programmable Logic Array (PLA}. 

The antifuse layer may be formed from an ONO layer, a metallic oxide layer, a 

chalcogenide layer, or an undoped amorphous silicon layer, but is not limited to these 

materials. The fuse layer may be formed from nichrome or polycrystalline silicon, but 

is not limited to these materials. Electrodes 301 a, 301 b for fuse or antifuse may be 

formed from TiW, which is stable at high temperature. 

In Fig. 25, the VFLD may be a MOSFET, a bipolar transistor, a MESFET, or a 

diode. 

Fig. 26 shows a DRAM 400 cell having only a VMFLD 124. VMFLD 124 using 

SOI layer has floating body p-region, as shown in Fig. 26, without applied bias, and 

charges could be accumulated in the floating body for a short time (i.e., refresh time). 

The charge becomes readable and writable data. 
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Fig. 27a shows an Electrically Erasable Programmable Read-Only Memory 

(EEPROM) 500 cell which has a VMFLD and a serially connected nonvolatile VMFLD 

memory. The nonvolatile memory has dual gates which are a floating gate and a 

control gate. However, it could be a Silicon Oxide Nitride Oxide Silicon (SONOS) 

type nonvolatile memory. In Fig. 27a, the MOSFET, which is coupled to the select 

line as shown, is disposed above the nonvolatile memory. However, the location of 

these devices could be reversed. 

Fig. 27b shows an equivalent circuit of the one EEPROM cell. 

Fig. 28 is power VMFLD 600 which is operating at high voltage. Compared to 

conventional low power VMFLD, the power VMFLD could have from few micrometer 

to few hundred micrometer range SOI layer thickness and gate dielectric layer 

thickness may have from tenth of nanometer to few thousands nanometer range. 

Operation voltage could be from 7 volts to 1000 volts range. Also the FLD may have 

a trapezoidal shape which help extension of depletion region and reduction of electric 

field, and therefore increasing operation voltage. 

Power VMFLD 600 has many advantages over horizontal MOSFET. 

Conventional horizontal MOSFET needs to have long channel length in order to 

increase operation voltage. However, it causes high cost due to low integration 

density. However, channel length of power VMFLD 600 dose not change integration 

density because channel length is determined by vertical height of the SOI layer. 

Also, because the power VMFLD has surrounding gate, it has low on resistance and 

its current driving capability is more than twice of conventional horizontal MOSFET. 

Therefore, the power VMFLD of Fig. 28 may replace other conventional power 

devices, such as Lateral Double-Diffused MOS (LDMOS) and Trench MOS. Also, 

combining low voltage devices in the base substrate and power VMFLD into one 

chip, we could achieve SmartPower or SmartMOS chips that handle analog and 

digital signals in a chip. 

If the power VMFLD in Fig. 28 has a double-diffused drain, then it becomes 

the device shown in Fig. 29. The double-diffused region prevents the expansion of a 

depletion region to the heavily doped drain region and helps device operate at high 

voltage. 
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In Figs. 28 and 29, if the gate dielectric layer has a combination of "low 

temperature thermal oxide, high-k dielectric, and CVD dielectric, then device 

reliability increases, and the interface trap in between semiconductor 124 and gate 

dielectric layer 183 decreases. Also, current driving capability increases and on­

resistance decreases. 

Conclusion 

It is to be understood that the present invention is not limited to the 

embodiments described above, but encompasses any and all embodiments within 

the scope of the subjoined Claims. 
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What is Claimed is: 

1. A method of forming a semiconductor structure, comprising: 

providing a substrate having electrical devices formed therein, and further 

having at least one dielectric layer and at least one interconnect layer disposed 

above the substrate; 

providing a first stackable add-on layer, the first stackable add-on layer 

including a plurality of vertically oriented semiconductor devices disposed within the 

first stackable add-on layer, the plurality of vertically oriented semiconductor devices 

separated from each other by dielectric material; and 

attaching the stackable add-on layer to a layer of the substrate that is the 

greatest distance from the substrate. 

2. The method of Claim 1, wherein the plurality of vertically oriented 

semiconductor devices includes at least one n-p-n stack. 

3. The method of Claim 2, further comprising forming a gate dielectric on the n-p-

n stack, and forming a gate electrode on the gate dielectric. 

4. The method of Claim 3, wherein the gate electrode is disposed on the gate 

dielectric such that it is adjacent at least a p region of the n-p-n stack so as to form 

an n-type MOSFET. 

5. The method of Claim 1, wherein the plurality of vertically oriented 

semiconductor devices includes at least one p-n-p stack. 
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6. The method of ~laim 5, further comprising forming a gate dielectric on the p-n-

P stack, and forming a gate electrode on the gate dielectric. 

7. The method of Claim 6, wherein the gate electrode is disposed on the gate 

dielectric such that it is adjacent at least an n region of the p-n-p stack so as to form 

a p-type MOSFET. 

8. The method of Claim 1, wherein the plurality of vertically oriented 

semiconductor devices includes at least one floating gate non-volatile memory 

device. 

9. The method of Claim 8, wherein a vertically oriented erase gate is disposed 

adjacent the at least one floating gate non-volatile memory device. 

10. The method of Claim 1, further comprising attaching a second stackable add-

on layer above the first stackable add-on layer. 

11. A method of forming a stackable add-on layer, comprising: 

forming a detach layer in a first semiconductor substrate; 

forming a plurality of doped regions in the first semiconductor substrate above 

the detach layer; wherein forming the plurality of doped layers comprises: 

forming a first doped layer in the first semiconductor substrate above 

the detach layer, the first doped layer being doped so as to have a first conductivity 

type; 
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forming at least an intermediate doped layer in the first semiconductor 

substrate above the firs,t doped layer, the intermediate doped layer being doped so 

as to have a second conductivity type which is opposite the first conductivity type; 

and 

forming at least a third doped layer in the first semiconductor substrate 

above the intermediate doped layer; 

forming a first electrically conductive blanket layer over the third doped layer; 

forming a second electrically conductive blanket layer over the first electrically 

conductive blanket layer; and 

attaching the first semiconductor substrate to a second semiconductor 

substrate such that the second electrically conductive blanket layer is in contact with 

a corresponding electrically conductive top layer of the second semiconductor 

substrate. 

12. The method of Claim 11, further comprising: 

removing a portion of the first substrate that is on a side of the detach layer 

opposite the side on which the first doped layer is disposed, such that the first doped 

layer is exposed. 

13. The method of Claim 12, further comprising: 

forming a third electrically conductive blanket layer over the exposed portion of 

the first doped layer. 

14. The method of Claim 13, further comprising: 
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etching portions of the third electrically conductive blanket layer, thereby 

exposing a surface of tl;le underlying plurality of doped regions; 

etching the exposed portions of the plurality of doped layers that are not 

masked by unetched portions of the third electrically conductive blanket layer, 

thereby forming a plurality of individual doped stack structures, and exposing portions 

of the first electrically conductive blanket layer that are not masked by the individual 

doped stack structures; and 

etching the exposed portions of the first electrically conductive blanket layer. 

15. The method of Claim 14, further comprising: 

disposing a first layer of dielectric material between the individual doped stack 

structures, such that the first layer of dielectric material surrounds the third doped 

layer and a portion of the intermediate doped layer of each of the individual doped 

stacks, and such that at least a portion of the intermediate doped layer is exposed; 

and 

forming at least one electrically conductive line that is electrically connected to 

the exposed intermediate doped layer of at least one of the plurality of individual 

doped stack structures. 

16. The method of Claim 15, further comprising: 

disposing a second layer of dielectric material over the first layer of dielectric 

material. 

17. The method of Claim 14, further comprising: 
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forming a gate dielectric layer around at least a portion of at least one doped 

stack structure; and 

forming a gate electrode adjacent at least a portion of the gate dielectric layer. 

18. A semiconductor structure, comprising: 

a substrate having electrical devices disposed therein, further having a 

plurality of dielectric and interconnection lines formed thereon, the substrate having 

an uppermost layer; and 

a plurality of vertically oriented semiconductor devices disposed on the 

uppermost layer of the substrate; 

wherein each of the plurality of vertically oriented semiconductor devices has 

a first metal electrode disposed on a bottom side thereof and a second metal 

electrode disposed on a top side thereof, and the plurality of vertically oriented 

semiconductor devices are separated from each other by a region in which a 

dielectric material is disposed. 

19. The semiconductor structure of Claim 18, wherein the vertically oriented 

semiconductor devices comprise a first doped region of a first conductivity type, a 

second doped region adjacent the first portion, the second doped region of a second 

conductivity type that is opposite the first conductivity type, and a third_ doped region 

spaced apart from the first doped region by at least the second doped region. 

20. The semiconductor structure of Claim 19, further comprising: 

a gate dielectric layer disposed over at least a portion of the second doped 

region, and 
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a gate electrode disposed over the gate dielectric layer; 

wherein the first.and third doped regions make electrical connection through 

first and second metal electrodes, and the second doped region is not provided with 

a direct electrical contact. 
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THREE-DIMENSIONAL INTEGRATED CIRCUIT STRUCTURE AND METHOD OF 

MAKING SAME 

ABSTRACT OF THE DISCLOSURE 

Vertically oriented semiconductor devices may be added to a separately 

fabricated substrate that includes electrical devices and/or interconnect. The plurality 

of vertically oriented semiconductor devices are physically separated from each 

other, and are not disposed within the same semiconductor body, or semiconductor 

substrate. The plurality of vertically oriented semiconductor devices may be added to 

the separately fabricated substrate as a thin layer including several doped 

semiconductor regions which, subsequent to attachment, are etched to produce 

individual doped stack structures. Alternatively, the plurality of vertically oriented 

semiconductor devices may be fabricated prior to attachment to the separately 

fabricated substrate. The doped stack structures may form the basis for diodes, 

capacitors, n-MOSFETs, p-MOSFETs, bipolar transistors, and floating gate 

transistors. Ferroelectric memory devices, Ferromagnetic memory devices, 

chalcogenide phase change devices, may be formed in a stackable add-on layer for 

use in conjunction with a separately fabricated substrate. Stackable add-on layers 

may include interconnect lines. 
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PTO/SB/01 (08-03) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Panerwork Reduction Act of 1995 no oersons are reauired to resoond to a collection of information unless it contains a valid 0MB control number. 

r Attorney Docket Number 6e.Sa-n~. \>ool DECLARATION FOR UTILITY OR 
DESIGN 

First Named Inventor 
$'5J-n9-'/w-i \.-..ee 

PATENT APPLICATION COMPLETE IF KNOWN 

(37 CFR 1.63) Application Number NIR 
~ Declaration 

□ 
Declaration 

Filing Date 2/ JU,1-'2. 1..o:J3/ 
Submitted OR Submitted after Initial Art Unit 1v/1+ With Initial Filing (surcharge 
Filing (37 CFR 1.16 (e)) Examiner Name t-1 /It required) 

I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for 
which a patent is souQht on the invention entitled: 

71, r~ - 1), \'Y\et\s\oY\ol\ ~4-e..gr-a4-e.d C...i reu.:.\,. S+ruct(.J.Xe. Ah~ 

Jv\e-thocl o-9 Mabn.9 Scime 

(Title of the Invention) 
the specification of which 

~ is attached hereto 

OR 

□ was filed on (MM/DD/YYYY) I I as United States Application Number or PCT International 

Application Number I I and was amended on (MM/DD/YYYY) I I (if applicable). 

I hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application 
and the national or PCT international filing date of the continuation-in-part application. 

I hereby claim foreign priority benefits under 35 U.S.C. 119(a}-(d} or (f}, or 365(b} of any foreign application(s} for patent, 
inventor's or plant breeder's rights certificate(s), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s}, or any PCT international application having a filing date 
before that of the application on which priority is claimed. 

Prior Foreign Application Foreign Filing Date Priority Certified Copy Attached? 
Numberts\ Country tMM/DDNYYY\ Not Claimed Yes No 

\O- ~oo3-0o40c:t.:,,o Kore.a Ol.o I~ 4(-;J.OO '3 □ ~ □ 
\0 - ';100"?>- 004'1 S\5 ~v-e.a. 0"-t/ p ... /~003 □ ~ □ 

□ □ ·□ 

□ □ □ LJ Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 

[Page 1 of 2) 
This coDection of information is required by 35 U.S.C. 115 and 37 CFR 1.63. The information is required to obtain or retain a benefit by the public which is to file (and 
by the USPTO to process) an appfication. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 21 minutes to 
complete, induding gathering, preparing, and submitting the completed application form to the USPTO. nme will vary depending upon the individual case. Any 
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, 
U.S. Patent and Trademark Office, U.S. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS 
TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2. 
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PTO/SB/01 (08-03) 
Approved for use through 07/31/2006. 0MB 0651-0032 

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paoerwork Reduction Act of 1995 no oersons are reauired to resoand to a collection of information unless it contains a valid 0MB control number. 

DECLARATION - Utility or Design Patent Application 

Direct all correspondence to: ~ Customer Number: locoo4\ 5-:?>(; I OR □ Correspondence address below 

Name 

Address 

City State ZIP 

Country Telephone Fax 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information 
and belief are believed to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful 
false statements may jeopardize the validity of the application or any patent issued thereon. 

NAME OF SOLE OR FIRST INVENTOR: I D A petition has been filed for this unsigned inventor 
Given Name 

'Sa.I')~- 'yU.'n 
Family Name 

1,....-ee (first and middle [if any]) or Surname 

Inventor's 

~~ 
Date 

Signature fe,z~ ~ \ Ju ne 'J<!ffi ll-
Residence: City State Country Citizenship 

&aver+on Of\ USA 
Mailing Address 

\ 70<t,:;l_ f\JvJ S\k t<-LLh ur·,ve 
City State ZIP I Country 

6ea.V-e,rtoh 0~ C\ 700{o USA. 

NAME OF SECOND INVENTOR: I □ A petition has been filed for this unsigned inventor 

Given Name / FamilyN~ / (first and middle [if any]) or Surname 

Inventor's / / I Date / Signature 

Residence: City s/ c7 Citize7 

Mailing Address / / / 
City / State / ZIP/ Country 

n Additional inventors or a legal representative are being named on the supplemental sheet(s) PTO/SB/02A or 02LR attached hereto. 

(Page 2 of 2) 
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,. 

Ill,.. 

Please type a plus sign(+) inside this box ____... EE 
PTO/SB/81 (02-01) 

Approved for use through 10/31/2002. 0MB 0651-0035 
U.S. Patent end Trademark Office; U.S. DEPARTMENT OF COMMERCE ,, 

Under the Paperwork Reduction Act of 1995 no persons are required to respond to a collection of information unless it display a valid 0MB control number 

tv/ft "I 
Application Number 

Filing Date z. I .J ., ¥1~ i. oO"f 

First Named Inventor '::> .-;)..nQ - \/ Llh ~ee 
POWER OF ATTORNEY OR Title ,iw•-u..- tY1 nie°'i OY'la.l I I I 

AUTHORIZATION OF AGENT Group Art Unit "1/1~ 
Examiner Name IV/I~ 
Attorney Docket Number f,e, Se.~. p ex:> I ~ 

I hereby appoint: 

I D<:X)O 4 \ ? => <.:, I 
Place Customer 

~ Practitioners at Customer Number ► Number Bar Code 

OR Label here 

□ Practitioner(s) named below: 

Name Reaistration Number 

as my/our attorney(s) or agent(s) to prosecute the application identified above, and to transact all 
business in the United States Patent and Trademark Office connected therewith. 

Ple!3se change the correspondence address for the above-identified application to: 
J8] The above-mentioned Customer Number. 
OR Place Customer 

D Practitioners at Customer Number I I 
OR 

► Number Bar Code 
Label here 

D Firmor 
Individual Name 

Address 

Address 

Citv I State I I Zip I 
Country 
Telephone I Fax I 

I am the: 

~ ApplicanUlnventor. 

□ Assignee of record of the entire interest. See 37 CFR 3.71. 
Statement under 37 CFR 3.73(b) is enclosed. (Form PTO/SB/96). . 

SIGNATURE of A0Dlicant or Assianee of Record 

Name ';:)o.),n~- "/u.n 1-ee.. 

Signature ,/2_ -~ - A .A - - -
_,,,,,_. -- ,, - ,.,,11"'7' . ✓,,. 

-
<J~I.L Date fl I J""u;it::. 

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple 
forms if more than one signature is required, see below*. 
□ "Total of forms are submitted. 

Burden Hour Statement This form is estimated to take 3 minutes to complete. Time will vary depending upon the needs of the individual case. Any comments on 
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC 
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231. 
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This is to certify that the following applicati<~m annexed hereto 

is a true copy from the records of the Korean Intellectual 

Property Office. 

~ ~ ~ .2 

Application Number 

Date of Application 

~· ~ QJ 

Applicant{s) 

10-2003-0040920 

2003'=! 06~ 24gJ 
JUN 24, 2003 

01~~ 
LEE SANG YUN 

2004 ~ 06 ~ 11 
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[A-i fi2U 

[~ 2.1 ~fE l 
C*~x-n 
[ ~~ X t:1-1 -=-1 =:..LL...C.2. 

[~~~ ~~] 

[~~~ ~~~~] 

[@@!£.!] 

[{g ~] 

[@@!<2._!.:i:!C) 

[{g ~] 

[ CH 2.1 <2..! .:i:! c l 
[~tM~I gJ ~~~.2] 

[~~ Xt] 

[{g ~] 

[@@!<2._!.:i:!C) 

[~At~~] 

[~XI] 

l**El 
[Jl~@@!E] 

[JtH@§E] 

[~~~~~El 

[~At~~E] 

[ gJ- J11 l 
[6'-e!At~) 

[6'-e!~ **El 
[~~A--lfil 

0002 

2003.06.24 

3-Dimentional Integrated Circuit Structure and Method of 
Making the Same 

4-2002-034947-0 

9-1999-000248-5 

2002-071432-2 

4-2002-034947-0 

~ot~ X-1142~~ rt~0II ~El@@!, ~ot~ All60~~ rt~Oll ~ 
e.!- @§ ~ At ~ ~ ~ fil LI Ct . Ol 2.1 <2..! 
'=!.!-~ e.! ( <2..! ) 

20 e! 

66 e! 

0 2:! 

53 <5r = 
1 , 900, 000 @! 

JH <2..! (70%6'- e!) 

570,000 @! 

29,000 

66,000 

0 

1,805,000 

1. H ~ M · ~ Ml M C~ e! )_ 1 ~ 
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§ 

@! 

§ 
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[.B..~) 

;:::::r ::;i o cl '­
..:r.. 0 Tr~.::" 

½~ ~7-}: 2004/6/14 

3~}~ ~ ~ ~ .£., 4-~ 91:1} 0 1 ,,..._, MOSFET, DRAM, SRAM, Fl ash Memory, Vertical Transistor, SOI, 

Inverter, SoC 

75-2 
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,, .r 
10~30040920 

,r 

37.}~ {:}~~.£ T::::[: ~ ~l~ BJl:{}{3-Dimentional Integrated Circuit Structure and 

Method of Making the Same} 

75-3 
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½~ ~;(}: 2004/6/14 

75-4 
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( 

l,~0040920 

75-5 
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( 

11,,:0040920 

-=?-::?::.£. 

FLO IC~ (101, 102, 104, 105), ~~~ ~ -TI- ~ ~ ~ (151, 152, 153, 154, 202, 204), l¼ll 

0 1~ ~£~1713&(103, 241), ~~~Ell~ tjti} 0 l~(l13, 114, , 211), ~~1"!(131, 231), l:iTI1"! 

(132, 232), ~-TI- 11~~(133, 133c, 189, 233), ~~~(11~~1)(138, 133a), SOI B-~;(a ~5:. 

75-6 
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½~ il.7-}: 2004/6/14 

011,J,7~ ~~~Ell~ r:jl:l}olA(212), TI}l£(125, 145,146,225), "8}1f-~~(121), ,,._J--¥-~~(122), 

¾ Z!-~ ~ 023) , ~ C 142, 243) , 7l 3tl-O43, 242) , ~ e-l T;::t: 035) , ~ TI1i ~ ~ ~ 7a 7-llC 134, 234), 

itl-S:.~➔l7l3tl-C201, 203), ~~ lfrS:.~l7l3tl- ~~11(255), ¾Z!-11~~O20), ~~11~1?1(121), ~ 

e-1~(191), SOI ~~Aj iti-;s:.~l7l3tl-(~~ SOI 7l3tl-)(190), »n°1~ 7l3tl-(180), -6lzt u}~.3.(171, 

173), MESFET lll 0 1E~~(172), ~Zl-11O49), "8"}1f-~~~AJ -6lztu}~3.(182), 711°1.§.11~~ 

(183), ,,._J--¥-~ ~ ~ ~ -e-~ .§.(122a), ¾TI~~ ~ ~ -e-~ .§.(123a), ~ zt;zJ 7-l ~ (184), 713I11,;_p::1 

~~(123b, 123c), "8"}1f-~~ ~7.il -e-~E(121a), l:l} 0 l½i!t OllPlE,Cl24a), l:3} 0 1½4 l:111°1~ 

(124b), e} 0 1½4 ~~E1(124c, 124d), ~l:}jE7 i]~-e-~.§.(123O, ~~E7 ½~ ¾TI~~ 

O23g) . ~ ~ E1 ½ ~ -e-~ :§. O23h) . ~ ~ E1 01p., p-MosFEr lll O 1 .§. ¾TI~~ O24ct) , ~ ~ E1 011 A➔ 

n-MOSFET 711°1.§. ¾Z!-~~(123e), SRAM Till~ .§.~7-lAE1(161a, 161b), ,y.} 0 le-J~E7~ 0 1%~ 

SRAM,.i.JJ_g_ TAJ"8"}~ -e-.§.½ .§.~7-l~E7(16lc), ,Y.}ole-J~E1 711°1.§. ¾TI~~(123j), ,y.} 0 le-JAE7 

~ 0 1%~ SRAM~ Till~lll 0 1.§.(123i), DRAM~ ~.£.t§~~(124e), ~.£.t§~AOll 11"8"}~ p °d~ 

(1240, ~.£.t§ ~.,.._9} ~7.il£1~ ¾TI~~(123n), ~.£.t§ ~~(123k), ~.£.t§JllolE 11~~ 

(183b), -e-E½Jll 0 l.§. 1i~~(l83c), 713Ill,;_lE1~ 1i~~(183d), 0li!.➔l 0 l.::z..7Jl 01.§.(323), ~"8"}?:.1 

AJ-°d~(30), ~3.~7.il -e-~.§.(122c), 9-~ 91:J}olA ~Ell~ ?t~FLD IC~~ °d~(413a, 413b, 

413c, 413d), "8"}y-~ {1(411), q~ ~Ell~ FLD 9e} 0 1~ °d~TI~ 7Je-l(412), ~~~Ell~ 9 

t:1} 0 1.,.._~ "8"}1f-(124z), ~3.7} FLO~ ~.£.1f-E1 x.:~£1 ~ 7a 7-ll1!(756) 

75-7 
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75-8 

½~ ~?:}: 2004/6/14 

ol~ 
M '--
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½?:i ~7.}: 2004/6/14 

75-9 
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½El ~;z}: 2004/6/14 

USP5, 751,049, USP5, 563,084, ~ t USP5, 751,049 ~ oJl 49tSU. ~ 11 t>] 71 ~oJl SU. o, A-1 3~}~ IC-9.l 

75-10 
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0 }cll0ll ~:::= ~Z!-~<?1~0ll:::= ttR,~(132, Interconnection line)34 <?1~~(131, Via~~ 

75-ll 
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½~ ~;i.}: 2004/6/14 

E-rJl ,J..7 ~ 7.-l O ;:::i <?:J 7.:3 -.;:._J ¢. Ol rl 
2. ~,, L:. I I _.;r_ L:. ~2. 2 I .J,,A --r • 

4~ !Cs_ % ~ 4-( Integration) ~ 9-. 

75-12 
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l-~0040920 

ol rl 
M'--T• 

75-13 

Exhibit 1006 - Page 206 of 375



½~ ~.A}: 2004/6/14 

7.::1,J..-lo}..Q... 2l-~,1 ii}Alol- ~ l:31-o:I..Q... zl-zl-ol FLD71.. 7111::3:l.A--lol <?:j7.::l,J..-l..Q... 71..2,l .::¢:. ol on:1 Q£ FLD '2 i....:. i....:. 2. :;;,;: '-- --r . i....:. ..__ 2. o ..__ , '-1 -=-i r 11 2. , i....:. i....:. '2 i....:. 2. r 2 , AA - ....., - '--

75-14 
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½~ <?J-7-}: 2004/6/14 

? '.ll9-. 2}1y:ii}~ ~ ~~ ~ 71~~.Q..£. S0I~Ell~ 7}-AlE..£. ~9-1 ~-"a 0 1 ~Jl.~71 trll~ 0 lel-. 

~ ~~ oJl ~ ~ ~ .Q..£. »- <?J ? '.ll ~ al c-l tj- ~ ~ Ell 9-1 FLD~ t-l-¾oJl 7-}Ail iil 1! ~ ~ tj-. 

<62> ctj i~ ~ ~t£ ~ ~ ~ oJl Ai ~ FLD9.l ~ S4- o} ~ , .=L i'.-1 Jl ¾ ;u- ~ 9-l .2. ~ <'.§ ~ oJl i5-4r :i!t ~ ~ ~ ~ 

i5-4r~~g 7}~ ? '.llel-. al7loJ1Ai9.l i5-4r~~9.l ~~ ~ Zli'.-l~Zl-.Q..£. ~-"a£!~ FLD~ .:Y--"aii} 

:i!l- ~ ii} E.s.. ~ ~~ oJl 1:11 ii}al ~ ~ ~ ~7-1 15J- g ?[ ~ 9-. 

<63> .5:.4a~d~ .5:.3oJl t-l-S4-'.ll~ 3Jl~ IC .:Y-3::9.l All<Q-BJ~ g -"J~ii}Jl '.llel- . .5:.4aollAi, 7lJH-(180) ~ 

oJl A}~--t?-AaoJl A}%£!~ Aj~o}.3.(Dl.5:.Al)~ 1!3;1~ ~oJl B-? ~~ ~?9-1 ~;u-~~~(133).Q. 

.£. 0 1-¥-°1~ ~~~(153):i!} .5:.~ls.. 0 1-¥-°1~ l:lH{-!(132):i!} ~~{!(131) g ~-"d~9-. ctj7l611Ai 

~~~053) g .:Y--"jii}~ Zl-Zl-9-1 ~;u-~~~O33)~ ~ {l{!.Q..£. ~ 7al-ll{iO34).Q..£. .:Y-~£10, 

'.ll Cl- . a1 7 l oi1 Ai 9-1 »n ° 1 A 7 l JH-oso) ~ ~ .5:. ;lJl --t?- AJ oi1 A-, »- <?J ? ~ ~ 250 °c -650 °c AJ .5:. 9-1 -2:- .5:. oi1 

~1@ ? '.ll6J 0 1= ~9- . .5:.~l~ ½!"~ ,7.7 15Jg ~~ ~*/~<?J- ~~%~ 0 lo:1, ~-¥- 0 113'- 0 14 .:Y-i'.-1S4-

~~ i5-4r 0lt-l- ~~-"ai5-4r(Refractory Metal), ~i'.-1A} 01E., ~~ Jl~.5:..£. .5:.~£10, ½!-~ 7-7 15J­

g $[~ 1:11~AJ ~~ tj-~AJ ~.5:.~l %~01 ~ ? ~9-. FLD9} ~~ ~~ Z}~~_Q_.£. ~~~~ 

~ ~ {! 030 °1 ~ ~ ~ 053) ~ o:i1 ~-"a~ ~oi1 FLD9.l ii}-¥-~ ~O21).Q..£. A}%£!~ i5-4r~ g .5:. 

¥..(Deposition)ii}Jl ~Jl.oJl rq-cq- ¾Zl-~~~(120)g ~-"jii}~ ~tj-~ i5-4rg 7}~ ?.5:. ~9-. 

¾ Z}~ ~~ (120) _Q_.£. A}% £1 ~ i5-4r ~ ~ ~ ~ (153) ~ oJl ~ ~ i5-4r l:lTI {! (132) li!_ 9- ';;!- ~ -2:-5:. oJl 

}.i ~ .Q. o:1 , SOI 71 JH-(190) ~9-1 ~ ~Al oJl ~ ~~ oJl ).7 "lf. ~ 0 1 Ail~ir<?J (Surface 

Microroughness)"s.. ~ii}ctj ~--"cl~.7;1£ .2. 2 ~ --t?-Z}(void)9.l ~-"cl~ BJ-;i;lii}7l ~ii}ctj, lf.~ ~ 

~§}- :i!}AJoJlAi ';;!-~ -2:-£611,1,79.l ~c-l~~(Reflow) 0 l ¾o}0 l=~9-. 1i!~ ~~~(153) ~9-1 l:lH{! 

75-15 
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½~ <?J,A}: 2004/6/14 

204°C-674°C), 0 }~(Zn, 420°C), 0 }~~~(Zn Alloy, 37TC-484°C), \t(Pb, 328°C), ~~(Tl, 

304°C), E-i~~(Te, 445°C), ~t:.--1(Solder, 268°C-579°C), ?~~~(Tin Alloy, 223°C-422°C) 

ELTRANTM 7]~ (USP5,371,037)~ 0 1%~ q.:g.~ (porous layer) 0 ly- SiGenTI17l~~ 0 1%~ ~ 

75-16 
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10.30040920 

~ ,;,-. olrl 
2 T M'-T• 

~c:j~(l91)g 0 l%ii}Al ?J-..:il BESOI (Bond and Etch-back SOI) l=lJ1i}(USP5,013,681).Q..s.. FLD7} 

75-17 
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ol .Q.. =- ol _,._ ol rl~ 
22 22 TM~• 

75-18 

½~ ~.z}: 2004/6/14 
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1 •• 30040920 

75-19 
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½~ 'tJ.7.}: 2004/6/14 

71 FLD IC~ (105) ~ FLD7} ~ .Aj ~ 71 ~ 91 £~ g ~ ~-'?-Jl s:J. tj-. S:.5b01l 491- s:J. ~ 0 1 i>}491 

SOI~(124):i!} q-~ i>}491 SOI~(l28) A} 0 l01l ~ <?:!~{i 0 1 e~Tii>}.7.l ~~9-. ~Qf01l ~Y91 SOI 

~ -"} 0 1011 <?:!~{i 0 1 e~TI~ct-1?1 S:.201lAi9} ~ 0 1 i>}491 FLD IC~(lOl):i!} 9-c i>}491 FLD IC~ 

(102)-2..-2- -r~~ct-. ~y91SOI~ ~, i>}491 S01~(124) 0 1 ~W01l 91i>}~ ~<?:!~053)011 ~~ 

~ 4-011 ~ ~ 1::1J~ -2..-2- EE ct- c so I~ 028) g <?:! ~~ -2..-2- ~ ,)'<~ ~-2..-2-~ -r-"a ~ct- . .s:.5b01l Ai~ 

~Y91 SOI~(124, 128) A} 0 101l ~<?:!~(138)g ~Jl 5:).-2..o:j 0 12-1~ ~<?:!~(138)-2..-2- ~Y91 

SOI~ (124, 128)ol ~71 ~ -2..£ ~e-17} ~ tj-. 01 e-1 ~ ~Y91 SOI~ (124, 128) ~ i>}491 FLD 

IC005)~01l ~71~-2..-2- ~e-1~ ~2-, 9-c ~E1l91 c:Jl:3} 01~~ ~-"aw y s:J,.s:.~ ~9-. ell~~ 

o, 31TI91 9-c SOI~ -2..-2- -r-"J~ i>}491 FLD IC~01l s:,1.0,-"i i>}491 SOI~~ n-MOSFET-2-, tj-~ 

i>}491 SOI~~ p-MOSFET-2-, EEtj-~ i>}491 ~ ~ uil£e-1 -cjl:3} 01~7} ~ y s:J.9-. 

<7l> FLD~ 'tJ~~-2..£ Mol~ ~S:.~11 c:Jl:3} 01~£ MOSFET, l:3}01½2-}, 9-0L2_c, :1'-llillAlE-1, ,7;7"8"J- ~ 

91 ~Ell 0 17"14, CCD(Charge-Coupled Device)4 APS(Active Pixel Sensor)~~ ~AJ,illA7 

:±,.7.}4, ~~ MEMS(Microelectromechanical System)7} ~ y s:J.tj-. FLD~ 'tJ~~-2..£ st!7l%( 

S:.13a) 0 ly- A}Zf7l%(S:.13b), ~~ ~e-77~91 z.t(Angle)g 7}~ 7l%(Pillar) ~~ ~ 0 1 1:110,s:J. 

~ st!7l %:ii- ~ ~ ~ E1l ~ 7}~ y s:J. 9-. FLD 91 ~ 0 1 ~ 0 } ~ O, A7 ~ 0 1011 Bl i>}~ AJ-t:J- 0 1 ~ ~ 

~g 7}7-l\:! %e-l~-2..£ FLD~ 7-l~i>}~ l:3}~01 Qfi>l]~Ai FLD7} 71%774 °}t!ll01l s:J.~ ~~~ 

<?2> ~ ~ i::g 011 s:J. 0, Ai FLD ~ ~ .Aj i>} ~ 9 l:i} 0 l ~ ~ ~1 ~ ~ AJ 011 Ai A}%~ ~ _g_ .5:. 011 rtj-c.} Ai j]_ _g_ 

(High Temperature, HT) -cjB}01~.2} _;;i;i.£:-(Low Temperture, LT) -cjl:3}01~£ -r~~tj-. EE~ 9 

tJ} 01~91 %~1:1J-&-J=01l rtj-c.}Ai y7->l(Vertical, V) 91:1}01~9} y~(Horizontal, H) -cjB}01~-2-

75-20 
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1.30040920 

2 ol (5".E..01 zl-zl- 11_.,.__7.ln t:C~ 
7T~ - o '---I '---I T , ..J- '-
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10.30040920 

~1;:= _g..5:..7} ';;!-~ ~.5:..~~l fi]li.5:.. J.}% 0 1 7}';<3"}9-. EE.~ LT-FLO';:= ~4:r..2...£. ~ Jll 0 1.§.9.l J.}% 

0 1 7}';<3"}.Jl, ~~ %~AJ-'T~ -s!-1;:= 7ll 0 1.§.~~~~9.l J.}% 0 1 {i 15J17l~ell Bl<3"}al % 0 1<3"}9-. 

<75> LT-FLO.£. -=rz-,1,.cl 0 1 7} 'o ~ 9 tJ} 0 l ~ 1;:= 'T~ ~Ell~ 7}~ VFLD(Vert ical FLD)71- ~ ~~ 0 1 tj-. 

-¥-~~9-1 ~,1,.cl 0 1 % 0 1<3"}71 u1li¥:- 0 lt:l-. <3"}7-l1i! '5!-~ _g..5:..ellJ.7.5:.. 0 l_g.~~ fil 0 1 'T~..2...£. %4<3"1-

1;:= HFLD(Horizontal FLD)9.l ~14°1 7}';<3"}9-. MESFET, M0SFET, tj- 0 1..2..c, ~~ 'T~ tl} 0 l¾c} 

E~7-lAE1 ~9-1 HFLD ~14°1 7}'o<3"}tj- . .5:..6aelP·19t {£ 0 1 J.}~.:g;.:jell ,,>..J.. 0 11;:= PR(Photoresist) 

0 14 i;}C:u}A.3.(Hard Mask){£~ -6lztu}A.3.(171)~ A}¾i>l-al B°~Aa~.5:..~19-1 ~-¥-~ -6lzt<3"1-~ 

.5:..6b9t ~~ -=rz-3::.71- 1il-~°1~t:l- . .5:..6b1;:= 7ll 0 1.§..O72)71- ~.§..5'1 t:l- 0 1..2..c:~ ~Aai>l-1;:= ~4r1l~ 

..2.. .£. ~ MESFET 9-1 -=?-3::. ~ 71-~ HFLD ~ 4 E} \!! tj- . ~ ~ HFLD 1:J 1-~ 9.1 <3"}1=j!-~ ~ (121 ) 0 l Jll 0 1.§. .£. 

). 1-% ~ 'T .5:.. '.U tj- . .5:.. 6b 1;:= .5:..2 ell ).7 113 ..2.. .£. KA 1 ~ FLD ~ 4 E} 1-tl 1;:= 3i O l tj- . .5:.. 6 bell /.7 1il-~ Jll 

0 1.§.. ( 172) 0 1- ell ell Jll 0 1.§. ~ ~ ~ g 7}7-11?'! M0SFET71- ~ tj-. ~ ~ .5:..6bell .J..i Jll 0 l .§..7} % ( 0hmi C) 

1l~g 7}7-l.Jl, n°a~ 0 1 p°a~..2...£. 1:J}~~ 'T~%49.l l:l} 0 l¾c}7} ~9-. AJ-71 'T~%4 t1} 0 1¾ 

crell.J..1 n+ °a~ 0 1 g~..2...£. ;.1-%~.Jl p °a~9.l ~~(172) 0 1 °J~..2...£. ;.}%~1?'! 'T~%4<3"}1;:= 

9- 0 l ..2.. c: 71- ~ 9- . S1:. ~ Jl] 0 l .§.. 9-1 ;. 1-% fil 0 l n °a ~ ..2.. .£. Al15J g -=rz-,1.a W 'T '.U 9- . 

<76> VFLD(~~ LT-VFLD)';:= MESFET, M0SFET, tj- 0 1..2..£, rl1IlJ.J..lE-l, 7-7-f>J, tl}ol¾ct, ~}oli~,l~E-1 

(Thryster)~9.l 91:Jl- 0 1~71- ~ 'T '.U..2..o:l, ~~ i>}L-}9-1 9tl}ol~71- o}iJ, §].£.~ -=rz-,1.JW 'T '.U 

1;:= ale-1 9-c ~%9-1 FLD7} 'T~BJ--f>J=..2...£. Bij{ifil 0 l ~~~ ~Ell71- ~ 'T.5:.. '.Ut:l-. VFLD';:= 'T~ 

~Ell9.l 91:3} 0 ]~7} ~~§}-~ Bll 0 1A ~.5:..~]71JH-4 ~~{1..2...£. ~~~°1 'T~BJ--f>J=..2...£. ~~~~ 
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½?:-1 ~.7.}: 2004/6/14 

~ ~ ~ g_ "T-~ .2..£ ~ Zf ii}~ ~ -"a ~ -¥--~ g_ ~ o l ~ 9-. USP54 l 4288 , USP6027975, USP633724 7, 
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ol ol l::l l=l O 
=; e.T"i:C""C 

2 Ol l=l l=l O 
--c-- 2.T"i:C""C 

~oJl CMP(Chemical-Mechanical Polishing)Q} ~~ l:3J~..Q...£. ~~%~~ ~1ct~"5}.Jl, ~~~zt 

75-24 
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½~ ~;<}: 2004/6/14 

~~ 2¥-7Jll~ ~~~..2..£ VFLD~ ~ 0 15!.tj- ~9-. SI:.~ 0 1Ull VFLD~ ~ell~ Zi~~Zf..2..£-1f-E-7 

VFLD7} ~Aa~~ S0I~(124)~ ~.AJ-(Damage)~ l:lJ;<li>}7l ~~ ~4.Aa;<l~(Etch Stop Layer) 0 1 

Saell-'·i FLD~ ~cl-=?-~(135)~ ~H~~ ~'?:!~(133a)~ ~~~ ¾Zl-~~4 {l-~ l=lJ~..2..£ f~ 

lll S:.± ~ ~ ell ~ ~ ~ ~ 7-l ~ <1 ~ ~ zt ..2..£ si:. t:l- ~ ~ n ~ ~ ~ c 133) ~ ell ~ ,,,_a ~ cij , 

i>}-¥-~ ~ 021) 4 ~ ~ ~ ~ ¾ n ~ ~ c 123) At O 1 Q:l 7 l "'~ 7<7 -8-J-~ 3. 7 l ~ -6} lll ~ t:l-. 

<8 l> ¥--18~TI~ S:.8bellJ.i9.} {l- 0 1 ~:illl 0 1J.i(123)~ 0 1%~ l:lJ~ 0 lt:l-. ¾Zl-~~~ ~-Aai>}~ ~:illl 0 1A-l~ 

A:llll 0 1Ai7} g}..2_~ ~~.:§.~ ~-Aa 0 l 0,~9-. ~:illl 0 1Ai ~ 0 1%~ ~~~ ~Aa ~ J.}~..:g-.Ajo]y­

CMP~ ,1..}%i>}7-l ?J-~ 7-J{l 0 1 '.U tj-. 

<82> -"-lllti~TI~ 91:1} 0 1~£ %-6}i>}7-l '2.f~ c7ul(dummy) FLD(124a)~ 0 1%~ ~:illl 0 l,1..i l=lJ~ 0 lt:l-. S:.8c 

ell ,1..i Y-9.t'.U ~ 0 1 C7 °lFLD(124a) ~ 9 t:1}0 1 A£ ,1..}%~ ~ FLD9} 7}7J} 0 1 ~ 3;1 i>}ctj ¾Zl-~ ~(123) 

0 1 ~Aa~ ~ ~:illl 0 1Ai~ ~~ ~ ~7}Al7'lci!' ¾Zl-~~(123)31} '?:!~~ ~ ~~.:§.(123a)7} c--1u1 

FLD(l24a)ell ~~ '.Uo,S:. ~E.__£_ ~~.:§. ~Aa~ u}~~ ~7},1..l~t:l-. S:.8cellAi9.} ~ 0 1 91:1} 0 1~ 

£ ,1..}%~~ FLD9.} c7u]FLD(l24a) ,1..}ol~ 7-lcl~ ~:illl 0 1,',7(183) 2f-7Jll~ fl:lHli!.9- -6}o}0 1= ~9-. 
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~~§.(123a)7} ~Aa:£1~ -¥-~g 7}~.:il L}oi7-l -¥-~g :ct~~Zf<5}1B 5:.8d9} ~~ .2.. 0J 0 1 ~q 

• 0 l l:lJ-~ ~ 6 nll O l,J,i ~ !:¥-7Jll 7} ~o} 5:. ~ ~ §. ~ ~ Aa all {t- A1l 7} ~ .2.. o:j ' ¾ n ~ ~ 34 AJ--¥-~ ~ 

Z}all 71,1·] ~ 1Ill Al E7 g ½ 0 171 ~ <5}0:j -"J--¥-~ ~~ all !¥-El& ~ ~ ~ 0 1 ~2.. w 4-5:. ~ q. 

<85> FLDall Ai AJ--¥-~ ~(122) ~ 5:.7aall Ai 9} ~ 0 1 SOI~ 0 1 S0I 71 ~.2...£1f-E1 ~ <t! ~ all ~ ~~ 4-all ~ 

~%~022)~ sor~~all 5:..¥._<5}.:il FLD7t ~Aa:£1~ -¥-~~ 'if7l~ ~ztg ~.2..£M1 7-}~6~7ll 

5:. 7ball Ai 9} ~o l ~ Aa ~ T ~ q. 5:.8dall Ai 9} ~ 0 1 FLD~ ->-J--¥-~ ~( 122) ~ <t! 7J <5} ~ ~ ~ §. 

(122a)~ FLD~ W 0 l7} w g ~~all~ ~lfr~-2..£ Mol~ Jfr5:.~-ll .:g-;<JJ!} ~~ A}~/~Zf7l~g 

A}¾W 4- ~9-. <5}7-l~ FLD~ W 0 l7} ~~§.(122a)~ ~AaAlall A}¾:£1~ A}~.:g-78allAi~ ;<J~ 

.2._;j:}~ -$1.!i!..c} ~71 Lt ~ ~ ~ ~ §.(122a)~ 3..717} FLD~ -=r-Aa <5} ~ SOI( 124)~ ~ ~ .!2.. q W-2..~ 

, ->-J--¥-~~g <t!7J<5}~ ~~§.(122a)~ ~Aa ~ ~~ A}~/~zt .:g-;<JallAi ¾TI-~~(123)3!}~ ~ 

~Jl?:Jg ~.2..;Q 4- ~c:i-. a:}c}Ai ~ ~~ ~ FLD~ ->-J--¥-~~g <t!7J<5}~ ~~§.(122a)~ ~Aa 

0 19-. ¥-itl~~ 5:.9aallAi9} ~ 0 1 ~~~ 71~£ ~~ ~Zf7-J7-1~(184)g 0 1¾~ l=lJ-~ 0 19-. Ail 

1tl ~ ~ 5:.9ball Ai 9} ~ 0 1 A1fll 0 1 Ai ~ Aa 71 ~ £ ~ ~ ~ Zf7-J 7-l ~ (184) g 0 1 ¾~ l:lJ-~ 0 1 q-. a:j 71 

allAi~ ~Zf7-J7-l~(l84)~ ~~.§.(122a) ~AaAlall ~zt 0 1 :£1~ ~<t!~(l33c)34 l:ll.ii1<5}a:j ~zt 

~5:.7} '5!-~ %~ 0 1°7°1= ~9-. all~ ~O,Ai ~<t!~(133c) 0 1 {}~~0 1~ ~ztAJ7-l~Cl84) 0 l ~ 

~14- 0 1 ~ 4- ~9-. 

75-26 

Exhibit 1006 - Page 219 of 375



01 .±t.7l~tj-: MOSFET(VMFLD), MESFET(VMEFLD), tj-01.2..c:(VDFLD), A7'8-J-(VRFLD), 5i'l~AlE1 

(VCFLD), 1:1}01 ½2-}(VBFLD), ,y.} 0 1 ~ ~E1 (VTFLD). 

<87> ~ ~~611 rrl-c VDFLD~ .5=.10a61lAi9} ~ 01 4-~.2...£. ¥1 p-n°1L} p-i-n ~Q:J ~w t:1-01.2.. 

£.£. TAd w 4- ~ tj-. ~ ~ .5=.lObOll A7 9} ~ 01 4-~ .2...£. ¥1 di:.§.7'1 t:1- 01 .2.. C: ~ TAd i>}o:j' ~~ 

.2...£. ¥1 "'J--¥-~~(122)i!} SOI(l24)~ ~~-¥-~611-"i di:.§.7'1 ~ ~Aa~t:1-. ~~ .5=.10c61l,J,79} ~ 01 

~~.2...£. ~ ¾-TI{i~(l23)g_ di:.§.7'1£ 01%~ 3;i;}~ T3:.~ k.§.7'1 t:1- 01.2..c:7} ~ 4- ~t:1-. 

¾-TI-~~(123) g_ 01%~ di:.§.7'1 ~ EHQ:I VDFLD~ {1-n-~ ~ ~ 01 °J~(Anode)~ ¾-TI-~~(123) g_ 

%1s-}a:l "'J--¥-~~(122)i!} i>}-¥-~~(121),Q:J g~(Cathode).2...£. ~ 20 .£., .5=.10b6ll-"i~ k.§.7'1 tj-

01.2..c:9} BlJlli>}a:l 2HH~ {i-n--=?-% 'a~ g_ ~~9-. 

<88> ~ ~~ 611 rtj- c VCFLD~ 27}-7.l .£. T~¥i tj-. i>}L} ~ VCFLD~ TAd ii"}~ 18:-~ AJ 1t}.5=.:%Jl ~ell ~ Ad 

~ ~ .:g.~ ~ g_ 01 % ~ MOS 7'l ~ Al E7 ~Ell~ VCFLD9}' .:g.~ ~ ~ ~ --"J ~ 0 1 11 <?:! ~ -"} 0 1611-"i {ii>} 

~ AiAJ-i>}~' 11<?:l~ g_ 01%~ VCFLD.£. T~W 4- ~t:1-. 1i!-~61l 1t}.5=.~~l~ .5=.~ 01 1;.!-.2..1?'! 1t}.5=. 

~l<li61l .:g.~~~ 0 1 ~AJ~.Jl, 1tl-cH.£. 1tl-.5=.~l~ .5=.~ 0 1 3¥-.2..1?! 1t!.5=.:%Jl~61l .:g.~~~ 0 1 ~Ad~Al 

~.Jl, ~ <?:! ~ g_ 0 1 %~ VCFLD7} ¥1 tj-. ~ ~~ 611 rrl-c VCFLDQ:I ~l ~ .5=.lla, b61l 1--}9} ~ tj- . 

.5=.lla61l:= n ~.2...£. .5=.~(Doping)~ 18:-~;;:a 1t}.5=.:%Jl(l24)~ ~,Y.}~ jflol.§. ~<?1~(183) 0 1 ~.Jl, 

711 °P= ~ <?1 ~ (183) g_ ~,y_} ~ 711 °1 E {1 ~(123b) i!t n ~ .2...£. .5=. ~ ¥1 18:-~ Ad 1tl-.5=.:%1l ~ <?1 ~ i>} ~ 

~ ~(121) 0 1 z}z} ~,AH ~q-. 0 1 7A ~ ~ MOSrl ~ Al E7 ~ Ell 0 1 tj-. VCFLD611-"i 711 °1 _§_ (123b) := 1tl-.5=. 

75-27 

Exhibit 1006 - Page 220 of 375



~A}: 2004/6/14 

<90> l:l} 0 1½4 ~ EH.9-1 VBFLD7} 5:.12011 y-9}-~tj-. VBFLDOllAi ~~EH124d, 124c), 1:1-Jl 0 1~(124b)9t- <>11 
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1.30040920 ½~ ~7-}: 2004/6/14 

A~ ol ol r1-o ». --r. 
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1.30040920 ½~ ~7-}: 2004/6/14 

<93> ii}Al1il- ~t>~7l~ 0 ll ,,>._}-~ 4-~ ~Ell~ 7}~MOSFET(Vertical Transistor, VT)!: q-g<>Jl <€17-1~ 

alc.1 7}Al 16:{:!~.£. ~i>]p,7 ~ 0 1 l-}~-:£JA1 ~~c.}. USP54142884 USP6027975~<>1l M~ 4-~ ~ 

Ell~ MOSFET!:. ~-¥-~.Q..£. x..½~ 16:~?:J ~~<>11 16:~7S <>1l3i!(Epitaxial) .AjAJ-Al7'il-7 ~R'@ ~ 

~ g_ TAd ii}~ 71 ~ 0 1 °'1 °1 71 ~ !:. ~l-3} 71 ~ 0 1 611%:l j]_ ~~ii}o:j <>113ij .Aj ~<>11 li !:. <€1 g_ ..8. T 

ii} u .£. '5t !=. i?:- .s:. ~ ..8. T ii}~ 1fr .s:. ~l ~l -3} 1:3J ~ <>11 ~ ~ ~ii} Al ~ q- . 

<94> USP63372474 USP6449186 ~ <>11 ,,>._}-~ 71 % ~Ell~ 7}~ SGT(Surrounding Gate Transistor)~ 71 

'o 0 l ~~~~ 71¥:-~ 4-~ ~Ell~ 9tl}0 1A9} ~¥:-i>}7l 611%:l.Jl, 0 li?:-~<?Jg_ %~ ~~% ~<?:} 

Al<>Jl 4-~.Q..£. l-7~~ 7l%~Ell~ :§.?J!Al~E-7.£. ~ii}al =z.~1L4(Shadow Effect)~ ~"'~Al~ 

4- ~ q-. S1=. ~ SGT~ ~~ / £ ~~l ~ ~ ~ 4 lll O l :§. ~ ~ ~ ~ .Aj <>11 61 ~ % 0 l ~ 7 l rrfl ~ <>11 , 4-~ 

~Ell~ q tl} 0 l A<>Jl 1:11 i5llA7 li !:. {] ~ 5:. ~ T~ ii}7l ~ ~ q-. S1=. ~ ~ ~ ~~ 71 ¥:-~ 4-~ ~Ell~ 

9l:l} 0 1~9t ~¥:-ii}7l 61'%:l7l utl~<>ll, ~~71~~ -$-1~ f- ~~ ~Ell .5:..f-7} SoC(System on 

Chip) g_ T_,_jii}7l<>ll ~~~ 71~ 0 1 °}ytj-_ 

<95> ~ ~~<>111---1~ VMFLD~ ii}-¥-~~(121) 0 1 l:l}.£. ~A/£c-ll~<>Jl ~ii}al 7l"'~7-7<5J<>Jl ~~ {i<?J-7J-ii} 

Y- {1-w-~:.±.~ ~~ 4- ~tj-. S'=.~ VMFLD~ ~t>~71~4 u}~7}Al£ ~~~~(Full Depletion) 

0 11+ -¥-~~~(Partial Depletion) 0 1 ~~ VMFLD~ FLD~ ~.Ajii}~VMFLD~ *<>11 u:}-e-} A}¾¾lll 

~~w 4- ~c.}. al7l<>J1Ai ~{!~~4 -¥-~~~ g_ ~7:Jii}~ VMFLD~ *!:. %-3}{!<?:}-, 7ll 0 l:§.~ 

¾{!-"J-4-<>ll ~ ¥:- ~q-. 0 12-1 ~ f- 7}Al ~ q- ~ ~~ <>111-1 ~ %-3} !:. 4-~ .Q..£. %-3}ii} ~ SOI r:l l:l} 

0 l A <>ll Ai ~ T ~ ii} 7 l nH ~ 61 ~ ¾ 7 l ~ 0 l tj-. SO I 7 l JR _Q_.£.-¥- E-i ~ cl ~ ~ 16: ~ 7:J 1fr 5:. ~l ~ ~ lf. 

1B 0 1, VMFLD~ .Jl ~ 5:. :r:~ Y- ~ !:. £ c-ll ~ ~ ~ 0 1 ~ E-.£., ti]~ lf.1B <>11 -3} !:. ~ W0 l ~ 615:. 4-

~~Ell~ q1:1}olA9} lg'i!-1 7ll 0 1.'§_ ~~~~ %~(Quality)<>ll ~c5J=~ ~Al ~..Q..o:j 91:1}0 1~~ 

%-3} 0 11+ 4-~(Yield)<>ll 0 1~1 ~ ~-o-J: 0 1 ~c.}. 
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..,,.__ ol~ 
T M'--

ONO(Oxide-Ni tr ide-Oxide)Y- NO(Ni tr ide Oxide), ~~7} ~ 7}~ ~~ ~(Oxyni tr ide) ~ {! ~ 71 

La203, Ta205, Ti02, BST ~31} ~ 0 1 ~<iP·J-?(Dielectric Constant)7} ~ ~~~ 7ll 0 1E~~~l 

t,l- ¢ ol rl 
2 , -M '-T . 
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10.30040920 ½~ ~7-}: 2004/6/14 
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"i>l- ,>- o 1 r l~ 
e T »-~-
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½?:l ~.A}: 2004/6/14 

Ell siJ p-MOSFET g_ i>}Lf-91 FLO~ oll ~Adi>} :i1 47TI 91 FLO~ Ell 91 n-MOSFET g_ 9-~ i>}Lf-91 FLD~ oll 

.1.-'11 __Q_ .s _,,__ o l r l 
2.2. 2. T M'-T• 
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½~ ~7-}: 2004/6/14 

!¥-18~~ ~E-2-}'?J.(WL2).2-.£ Molo:J, AJ-¥-~~(122)~ 7l¾~~ail <?:!~¥19-. ~ ~~ ~ VTFLD~ 

llll 0 1~ ~.5:_j~l7l3ll-6!l ~'?.l 4-~~~91 ~,A-llA(Access) :§..rJl7-l~E,(16lc)9t <?:!~i>}o:1, zfz-t91 

7l'og_ ~~~i>}.Jl ~~S:.~ ~ 0 lo:J SoC91 °&j_l.jg_ % 0 1"3"}711 ~9-. 97l6Jl,J,i ~-Ail_,,.___ :§..~7-l~E.7 

91 711°1:§..~ ~lti~ ~~E-2-}'?.l(WLl).2-.£ M'?J.tj-. S:.16b6Jl-',i91 EEtj-~ °&j~~ SRAM~~ S:.16aail 

y-9} ~ ~ 4-~ ~ ~ 91 ~ A7l A E rJ! 7-l ~ E.i( 16 lc) 9} 4-~ ~ ~ 91 -Y-} 0 1 ~ ~ E.7 ~ <?:! ~ ~ .2-.£ <?:! ~ "3"} 

9 4-~ ~ ~ ~ g_ ~ ~ VFLD ~ 0 l % ~ SRAM Al g_ li!.. 9 ¾ tj-. -Y-} 0 l ~ ~ E.7 91 711 ° l _§_ ( 123 j ) 9} ~ A7l 

~(Access) :§..rJl?-lAE.791 7ll 0 1:§..(123i)7} .2..f ¾zl-~~.2-.£. °&j-"j~O, ~9-. S:. 16aaiP•i91 

VTFLD~ USP6225165B1L-} USP6172899ail,J,79} ~ 0 1 lr!--&.2-.£ SRAM-"lg_ T,J.aw 4-S:. ~9-. 

<l06> ~ ~~ail u:t~ "3"}L-}91 _§_rJl?-l~E.79} i>}L-}91 7'-lJillAlE.1.£ T-"J~~ DRAM(Dynamic Ramdom 

Memory) Al~ DRAMg_ TAa"3"}~ "3"}L-}91 _§_rJl?-l~E.77} l:lll 0 1A ~S:.%fl7l3ll-ail ~~y- ~~ FLD IC 

~ail VMFLD.£ T,J.a 0 1 ~o:J. 0 1 _§_rJl?-lAE.791 ~£1%:}~A(floating source)7} tj-~ FLO IC~ail 

T-"a ¥! "3"} L-}91 77 Jill Al Ei(VCFLD) 9} <?:! ~ ¥! tj-. VCFLD91 ¾* ~ S:.lla-llbail L-}9} ~ tj-. EE~ ~ 

4-91 SOI ~ .2-.£ T ,,,_J ¥! "3"} L-} 91 FLD IC~ ail-'-i "3"} L-} 91 SOI ~ 611 ~ :§.. rJ! 7-l ~ E.7 ~ , tj- ~ "3"} L-} 91 SOI 

~ ail ~ 7'-1 Jill Al E.7 ~ TAJ "3"} °1 <?:! ~ "3"} ~ T ~ 0 l tj- . EE tj- ~ "&j ~ 91 DRAM ~ "3"} y-91 FLD IC~ g_ T 

""a"3"}~ "3"}L-l-91 sor~ail <?:1~~.2-£ ~~¥I i>}L-l-91 _§_rJI?-l__,.__E,54 "3"tL-l-~ 71Jill,AlE.1.£. T,J.a~~ 

DRAM -"i g_ T ,J.<3 "3"} ~ 1:!J ~ 0 l tj- . S:.17 a~ i>} y-~ MOSFET ~ i>} y-~ . i?-.:.a ~ g_ 0 l % ~ 71 Jill Al E.7 7} 

~~¥! T~ 0 l9-. AJ-¥-~~(122)~ l:ll:§..2-}'?J..2-.£ <?:!~~.Jl, ¾Z!-~~(123)~ ~~E-2-}'?.l.2-.£ <?:! 

~ 0 1¥19-. S:.17a6ll-'·i i?-.:.a~~ 0 l ~~£1~ ~£1%:1 n+ ~~(124e)9} "3"}1f-~~ail ~i>}~ p ~~ 

(124f)~ 71Jill,AlE.1~ %2J=g_ ~7}Al7'17l ~i>}o:1 :§..rJ!?-l~E.7.!i!.tj- ~ ~ ~g_ ~~ T~0 lo:J, 0 1 

2.,~ ~ ~ ~~ lr!-~;,:a lfrS:.;%11 ~~S:.. ?7}91 ,q~ i?-;,:a fil 0 l S:.7a-7c6ll-'·i54 ~~ ~1tll 0 P·i 

71~£ lfr~ 4- 519--. S:.17b~ i>}L-}~ MOSFETail,l,i ~.£1%:} ~~~ 0 1%~ 71Jill,AlE.17} ~~~ g_ 
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i:>l-¢ o 1 rl 
2 1 M'-f• 

DE.. 
...J- ,.._ 

75-37 

Exhibit 1006 - Page 230 of 375



1.30040920 

~_Q_ /­
-, '-- T 
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6£-Sl 

' ~ l~-tL ~ f.y UR 

J.,,.. ~ ~✓ ~ k--_L L -.. J ~✓ ~ -;::c-- L Ft ~ -.. L. Ft L '2 21-l -l (_, k--_L L l / 0 -.. 0 ~ "2 l 0 
tc. l-Y FL to LO --.--w ,1..g FL to c o t~ ~-tz o~ ~ L'l:'.'." 0::1 Y o A l-i LO --.--w LiY o~ tot-~ L1v 

'L......l l LI-, '2 0 "."""l.'2 tu ~ L iZ1.Z o~ tot~ k--_L L ...:::!.. L. _L_v. 
lO --.--w O ~ --.,- l...L lto lt2 -to -to Po- lo ~ t~ :5" {Ft r~ ~ -P-i l L 1<;, 

'~bdL ~lo~ lo1<;,lo t3ln-t°Fl~ ~ti Hft rc> ~lLE lo~~ -W tYl-of<; llo~~~ lL-& 

'e::-l~-lL ~t;:!k lot3ln2Elo-ln Hft~ l-Yllo t3ln2Elo-ln ~ ~b:!k lo{}~~ lt:1<;, 

' ln l:i lo f:Y-t::- 2 ~ :Y lo{A b lo-M-% -W ~ 

l~-lL ~~-t::- ~~ ¾"7¾ -wro% ~l:ilo¾~ -br~~ ~-b 20:fg.1°Ftfi:'~ ~llo~~ lo-lzilz 

'lnr-i¾~ 2~~~ ~~Iylo{Ab lo-M-~ ~-b lL1<;, 

'~ l~:5"{Ft r~~-P-i ~-iz ~ 1-:Y lo{A b lo~w ~-b {L-M-% 

[Z i~~f~] 

·2~~~ l~:5"{Ft Po-{~£ ~{.g 20&~ ~~ ~{'<5 kl~{L ~~~~f~~ ~~ ~~~~-ltdL 

'lnof<5 l~l~-lL ~-vtlLltt:S:"{Ft ~{.g-k}-& 2l-Y 2o~l-2¾ ~:& 

2o~lL"R 'Er-i {Ll-2¾ li!?-lo llo~~rz:!fZ ~-kro ~~ -k"R [o~Lylo{Rb lo~w lL1<;, 

'lnl~-tL ~w 

liR -brw~~ lo~w ~{.g~~ 20~~{} ~~ ~l-2- ~ ~lylo{Rb lo~w lt:1<;, ~ ~~~ lL-& 

'ln t~-lL -tz-tz ~ ~ ~ ~ lo~w ~ ~ ~-ti llo ltc-lo 10 Po- [o ~ ltt:5"{Ft r~ ~-P-i lt:1<;, 

'.~l~:S:"w ~~-P-i ~-iz ~1:Ylo{Ab lo~w 

[1 i~~t~l 

[Po-~~r~~~l 

vl/9/vOOZ :{~ro ~~ OZ60v00£.1 
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~ 1il-.5:. ~l {l ~ ~ .£ . 

[ ~a -=r ii°J- 5 J 

½~ ~.Al-: 2004/6/14 

~a-=rii°J- 1 ::E ~ 2011 ~ 61-"i, AJ-71 QJ B~ ~ til-s::.~-11 ~ ~ ~'TQJ B~Aa ~ .2...£ -=r--"a ~ o:J. ztztQJ 

til-~ 3~l-~ til-.5:.~-ll {l ~ ~ .£. 

[ ~a -=r ii°J- 6 J 

~a-=r"l5J- 1 ::E~ 2011 ~61-"i, AJ-71Q:i 3~l-~ itl-.5:.~l {l~~.£~ <?:l_~~.2...£ ~ 0 l-%~ ~'TQJ 3~l­

~ it! .5:.~l {l ~ ~ .£ ~ -=r"'a i>l-~ ~ ~ ~ ~ .2...£ ti}~ 3~l-~ it! s=:.~l {l ~ ~ £. 

[ ~a -=r -8.J- 7 J 

~a -=r ii°J- 1 ::E ~ 2011 ~ o1 -"i . AJ-7 l QJ 3~l-~ 1t1-s::. ~1 11 ~ ~ .£ QJ -=r a: 011 ~ o:i -"i !fl 9l- 0 1-~ 011 1Ill ;11 

7-l 9} <?:l_ ~ 0 1 ~ ~ ~'TQJ 1Ill C ~ s!-~ ~ ~ ~ ~ .2...£ ti}~ 3~l-~ it} .5:.~l {l ~ ~ .£. 
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[7ci-=r"i>'J- 8] 

~J-=r"i>'J- 1 EE~ 2ell '.V. 0 P-i, .AJ-719.l 3~}~ ~5:.:~n {J~~£9.l 0 }clly- ~ell, ~~ -,c-~c,l £-¥-ell 

[ ~J -=r "i>'J- 9 l 

~J T~ Sell '.V. 0-p---1 ' .AJ-719.l 71 ~ ~ ~y-9.l 9 l:l} 0 162 ~ 7}~ ~ 5:..~l 71 ~ 0 1 o:1 AJ-71 9 l:l} 0 l 61~ 

~J-=r"i>'J- 1 EE~ 2ell '.V. 0-i Ai ' .AJ-719.l 9 l:l} 0 161 ~ y~ l=lJ-"i>'J: .Q._£ %-6}il} ~ 3i ~ ~ ~ .Q._£ il} ~ 3 

~1-~ ~ 5:.~~1 {J ~ ~ £. 

[ ~J -=r "i>'J- 11 l 

~J-=r"i>'J- lOell '.V. 0-i A7 ' AJ-719.l y~ 9 l:l}0l 61 ~ ~Adil}~ "'c:-~ Aa ~ 5:.~l 9.l 01-cll 9.} ~ {j {j ~ "ii" 

[~J-=r"i>'J- 12] 

~J-=r"i>'J- llell '.V.O-iA-1, AJ-7]9.l il}J,!-~~~ AJ-71 y~ 91:l} 0 l619.l 01-cllell '.V.~ ~~~1419.l ~~ 

{! Jil- Aa ~ (Al ign):£1 o:1, 
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-AJ7l 4-~ c:Je}ol..>--~ ~-¥-~34~ 11~~1£ ~~ 0 1 ~c:j£1o, '.U~ 3:1~ ~7c].Q..£ -8"}~ 3;7;}~ 

lfr.5:.-~n ~~~£. 

[ 7J -=r- 'fiJ- 19 l 

7J-=j1-'fiJ- 13~1 '.U O,-"i , -AJ7l ¾Zr~~,<: -AJ7l 4-~ 9 e} 0 l ~S!} <?.l 1] ~ r:7 Pl 4-~ 9 e}0 1 ~£ ~ 

[ 7a -=r-% 20] 

~J-=r-% 13~1 '.U°"1-"i, -AJ-71 ¾Zl~~~ ~~-8"}~ ~~§..7} -AJ7l ¾Zl~~~ 5flS!t 0 }2.ll~l'.U~ 1i 

~~34 -AJ7l ¾Zl~~~ ~18--8"}0:J, -AJ-71 ~~§..~ ~~-8"}~ 1:1~~~ ~~ 0 1 -AJ7l 4-2'l c:Je} 0 1~ 

~ ~ S!t O }ell ~l-"i ~ ~ ~ .Q..£ 0 1 ~o, .7.l ~ 3:1 ~ ~ 7cJ .Q..£ -8"} ~ 3;7;}~ 1fr .5:.~~l ~ ~ ~ £. 

[ 7J -=r- 'fiJ- 21 l 

7J-=j1-'fiJ- 10~1 '.U 0,-"7, -AJ7l Q:I 4-~ 9 e} 0 l ~l ~ ~ AJ -8°} ~ B-~ A,3 1fr .5:.~l ~ B-~ Acl 1fr .5:.~l ~ ~ 

[ 7J-=j1-% 22] 

7J-=j1-'fiJ- 10~1 '.U°"1-"i, -AJ7l 4-~c:Je}ol..>--~ -AJ-1f--~~ ~~l ~z.} AJ.7.l~ ~ -s,!-£1, -AJ-71 ~z.}AJ.7.l 

lfr.5:.~l ~ ~~£. 

[ 7a -,1- 'fiJ- 23 l 

7J-=j1-'fiJ- 22~1 '.U 0,-"7' -AJ7l ~ z.} AJ .7.l ~ ,<: 3f3 ~~¥! ~ °Ell£ £1 o, '.U ~ 3:1 ~ ~ 7c] .Q._£ -8"} ~ 3~}~ 

lfr.5:.~l ~~~£. 
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r ~a -=r"i>J 241 

~a T"i>J 22oJl ~ 0 P·i' AJ-71 -6.l z} 7:j .7-l ~ ~ ~nll ol,J,7 ~ Ell£ ~ 61 ~ ~ ~ ~ ~ 7cl -2..£ i>} ~ 37:}~ 
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.£9b~ SOI~ .Q..s_ All-6}~ "T-~ %-6}"8"}~ 91:J}ol~Oll-"1 AJ--¥-{i~Oll ~~§_OJ~ ~Aa g ~ 

~ ~1111°1-',1£~ ~Zf787-l~g ~~ 7d--9-~ ~ ~~011 rrl-~ 3~l-~ ~~~£~ -=?-s:.x. . 

.£10a ~ SOI~ .Q..£ All-6}~ T~ %-6}"8"} ~ 9 e} 0 1 ~7} p-n ~ ~ t:} 0 1 _2_ c ~ 7d --9-~ ~ ~ 

~011 rrl-~ 3~l-~ ~~~£~ -=?-5:.£ . 

.£10b~ SOI~ .Q..s_ All-6}~ "T-~ %-6}"8"}~ 91:l} 0 l~7} AJ-1f-{i~Oll-"1 £_E7l~~g ~~ 

£_E7l t:} 0 1-2-c~ 7d--9-~ ~ ~~ell rtl-~ 3~}~ ~~~£~ T5:.X. . 

.£10c ~ SOI~ .Q..£ All-6}~ "T-~ %-6}ii} ~ 9 e} 0 1 ~7} ¾Zl-{i ~011-"i k_§_7l ~ ~ g ~ ~ 

£._"§_71 t:} 0 1-2-c~ 7d--9-~ ~ ~~ell rtl-~ 3~}~ ~~~£~ T5:.X. . 

.£11a~ SOI~.Q..£ All-6}~ T~ %-6}"8"}~ 9e}0 1~7} ~~OJ~ g 0 1%~ 7'i:iill-"lE1~ 7d 

--9-~ ~ ~~011 rrl-~ 3~l-~ ~~~£~ -,1-5:.x. . 

.x.llb~ SOI~ .Q..s_ All-6}~ T~ %-6}"8"}~ 9e}0 l~7} ~<?:!~l ~ 0 1%~ ;ij3fllAlE1~ 7d--9-

~ ~ ~~ 011 rrl- ~ 3~l-~ ~ ~ ~ s_~ -=rs:£. 
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§.Q} ~n1g_°d9:19.l L-}~7-l -¥-~:i!t ~£1:§711°1§.~ ~~ ~§.½711°1§.~ ?!-~ 1:Jl~~Ad uil.2..~ ~ 

-rAa<S"}~ ~~9.l ~ ~~Oll n:1-c 37:}~ ~~~£9.l -r3::S:.. 

5:.18c~ SOI~..Q..£ All-3}~ 4-~ %-3}<5}~ MOSFET0 l ~£1:§7ll 0 ls, ~§.½7ll 0 ls, .:::l~.Jl 

0 1 ~~1 °1 ;;z. 7-ll 0 1 s ~ ,s!-~ l:ll ~ ~,;.a uil .2.. ~ ~ -r,).d i>} ~ ~ ~9.l ~ ~~ Oll rq- c 3~}~ ~ ~ ~ £9.l 

5:.18e~ SOI~..Q..£ All-3}~ 4-~ %-31-i>}~ MOSFET 0 1 ~£1:§7ll 0 1EQ} ~E½J-ll 0 ls~ ,s!-~ 

1:Jl~~,;.a uil.2..~ ~ -r,).Jc5}~ ~~Oll 51°P-i ~3.0ll ~~ 0 1 ~~~ -r3::~ ?!-~ ~ ~~Oll rq-

5:.18 f ~ 5:.18a S4 ~ t -r 3:: Oll '.U 0 P-i -"i £ q- c 81TI 9-l 7-ll O ls£ -r-AJ ~ -r 3:: ~ ,s!-~ 1:Jl 

~~Ad uil.2.~ ~ -r,).ac5}~ ~~9.l ~ ~~Oll n:1-c 3~}~ ~~~£9.l BR~lS:.. 

5:.19a 'b ~ <5}L-}9.l SOI~ 0 1 ~ ~ ..Q.._£_ L-}.,=-ol Al Zf7l 9- c ~ Ell 9.l 91:1}0 1 A~ ~ ,).a <5} ~ 7A 

~9.l ~ ~~Oll n:1-c 3~}~ ~~~£9.l "TI~lS:.. 

5:.2Oa ~ 7J-%~ ~l _£_ -r,).a-¥! 71 nll-"l E.7 Q} SOI~ ..Q..£ All-31--¥1 4-~ %-3}<5} ~ 9 e}o l A 7} ~ 

1g ~ ~ ~ -r3:: ~ ?!-~ 1:J] ~ ~Ad uil .£ ~ ~ TAJ <5} ~ ~ ~9.l ~ ~~ Oll rq- c 3~}~ ~ ~ ~ £9.l 

-r3::5:.. 

5:.2Ob~ 5:.2OaQ} ~t 1:Jl~~Aa uil.£~ ~ TAj<S"}~ ~~9.l ~ ~~Oll n:1-c 3~}~ ~~~ 

£9.l ~£5:.. 
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102ollo4 7515 

5:.27a~ SOI~ ..2..£ Ail~~ "r~ %~ii}~ 21RQJ 9ti} 0 l~7} ~ ~ <?:!~~o,, ii}y-QJ til~ 

~.AJ oil.£ i:-1 AM~ TAJ ii}~ 7cJ-9-QJ ~ ~~ oJl rq- c 3j{}~ ~ ~ ~ _£~ -,1--~5:.. 

5:.27b~ 5:.27aS!t ~~ Bl~~.AJ uil.2.i:-1 AM~ -,1--Ajii}~ 7d-9-~ ~ ~~<>ll n:l-c 3;;{}~ ~ 

~~_£~ ~£5:.. 

5:.28~ SOI~ ..2..£ Ail~~ T~ %~ii}~ MOSFET0 1 Trench MOSFET~ cfl:%1lii}~ ~<?J- qe} 

0 1~£ "-}%~ 7cJ-9-~ ~ ~~oJl n:tc 3;;{}~ ~~~_£~ -=r-~x. 

5:.29 ~ SOI ~ ...Q..._£ Ail ~ ~ T ~ % ~ii}~ MOSFET0 l DMOS ~ cf! :%11 ii}~ ~ <?J- 9 l:J} 0 l ~_£ "-} 

%~ 7d-9-~ ~ ~~<>tl n:l-c 3;;{}~ ~~~_£~ -=r-~x. 

FLD IC~(l0l, 102, 104, 105), ~"r2i ~Zr ~<?:!~(151, 152, 153, 154, 202, 204), l:lll 

0 1,,,_ tfrS:.:%ll7l3H-O03, 241), T~~'Ell~ qe} 0 1~(113, 114,, 211), <?:!~11(131, 231), ttR11 

(132 , 232) , ~ TI ~ <?:! ~ (133 , 133c , 189, 233) , ~ <?:! ~ ( ~ <?:! :%11) (138 , 133a) , SO I ~ ~ ;;<j 1fr 5:. 

:%1l~(SOI~ ~~ ~~;;<c3 lfrS:.:%11~)(124, 128), T~~cllQJ 91:1} 0 1A(lll, 112. 114), 11~71~ 

oJl"-iQJ T~~cll~ 91:1} 0 1~(212), 1iJl£(125, 145, 146, 225), ii}1f-~-=i"O21), AJ-¥-~-=i"(122), 

%Z1~~O23), ~042, 243), 7l3cl-O43, 242), ~i:.1-=r-~O35), ~Zl~<?:!~~ 7cJ:7-llO34, 234), 

lfrx:%1l7l3cl-(201, 203), ~~ tfrS..:%ll7l3cl- <?:!~11(255), %Zl~if~O20), ~~~il-~O21), ~ 
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cq~(l91), SOI 1t!~AJ 1tl-.5:.~➔l7l~(~~ SOI 71~)(190), l¼ll 0l.,.._ 71~(180), ~zt u}~.3.(171, 

173), MESFET 7ll 0l.§_~~(172), ~Zl-~(149), ii}-¥-~~~.1-a ~ztu}~.3.(182), 7ll 01.§_~<?:l~ 

(183), -"-J-¥-~ ~ <?:! ~ ~ ~ .§_ (122a), ¾-TI~~ <?:! ~ ~ ~ .§_( 123a), ~ zt;{a Al~ (184), 7'-1 lilP-l £7 

~~(123b, 123c), ii}-¥-~~<?:!~ ~~.§_(12la), l:l} 0 1½ct oJlolE-l(l24a), tl} 0 1½2-t l:lJlol~ 

(124b), tl} 01½4 ~~ E-7 (124c, 124d), ~ 1i1 £7 'fl~~~.§_( 1230, ~ tJ-1 £7 ½~ ¾-TI~~ 

(123g) ' ~ H-1 £7 ½ ~ ~ ~ E (123h) ' ~ H-1 E-7 oJl,J,7 p-MOSFET 7l1 ° 1.§_ ¾-TI~~ (124d) ' ~ li1 £7 oJP-i 

n-MOSFET 7ll 01.§_ ¾-TI-~~(123e), SRAM n}l~ .§_~Al~E-l(l6la, 161b), ,y.}o1cq~E7 ~ 01%~ 

SRAM,,,_~g T.AJii}~ ~.§_~ .§_~AlA£7(16lc), ,Y.}olcq.,.._£7 7ll 01.§_ ¾-TI-~~(123j), ,Y.}olcq.,.._E-7 

~ 01%~ SRAM~ n}lAJll 0 1.§_(123i), DRAM~ ~.£.t§~~(l24e), ~.£.t§~~oJl 1dii}~ pq:}~ 

(1240, ~.£.t§ ~~91- <?:!~51~ ¾Zl-~~(123n), ~.£.t§ ~~O23k), ~.£.t§7ll 01.§_ ~<?:!~ 

O83b), ~ E ~ lll 0 1.§_ ~ <?:! ~ (183c), 7'-1 lill-"l E7 ~ ~ <?:! ~ (183d), 01 t!l opz. lll 0 1 .§_(323), ~ ii}?:7 

AJ-q:}~(30), ~3.<?:l~ ~~.§_(122c), q~ c:jtl} 0l.,.._ ~Ell~ ?!-~FLD IC~~ q:}~(413a, 413b, 

413c, 413d), ii}y-~ ~(411), q~ ~Ell~ FLD c:jtl}0l~ q:}~Z}~ 7icq(412), ?~~Ell~ 9 

tl}ol.,.._~ ii}-1f-(124z), ~3.7} FLD~ ~.£.1f-E7 x.½51~ 7a7:ll~(756) 

<54> ~ ~~ ~ 3~}~ ~ .5:.~l ~ ~ :§:1 .£.(Integrated Circuit, IC)~ -=r-~91- ,iil ~1:JJ-~ ~ -"-J-71 3 

~}~ IC~ TAJ ii}~ ~5:.~l c:i tl} 0l ~~ -=r-~91- ,iil~tJJ~ oJl i:l-~ ~ 01 q. 
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<55> {!<5~7lft61l S!l°"l"'i 3:;i;}~ IC~ T~ii}~ l=IJ-1i] ~ 5:.1611 y-9.} 5!1~ 0 1 "ii} 0 l.!!cl.E. IC 7lff" g 

0 l % ~ l=IJ-1i] g ~ ~ S!l ct- . ,iii} 0 l .!:!_ cl £ I c 7 l ff" ~ 0 l u l ~l -3} ~ lill O l ~ ~ 5:.. ~l 7 l 3tl-C201) 34 

~ <?! ~ (202).Q_.£ TAd ~ ii}y-9.l IC¥! 61l, 9- C ~129-1 ~5:.~l 7l 3tl-(203)34 ~ <?! ~ (204) g 7}~ 0 1 

ul ~l-3}~ 9-c IC~ ~Wii}al ~~..2...£ ~ 0 } ¾cl.TI.., 0 1"~ zt IC~ g -"i.£ <?!~ii}7l ¥Jii}al 

USP5,751,04961l"'i;;;,t@ ~5:..~l 7l3tl-(242) g ~%ii}~ 3-.il 1±.~ <?i~{!(255) 0 lY- ~~ 

USP6,355,50161l"'1:;i;7<@ ...8...~.2.. 0J=.9.l T:5:(ul.5:.Al)~ 0 1--§-ii}al ulcl ~l-3}~ IC 7l3R(~~ 7ij~~ 

<56> ii} Y-9-1 ~ "i1-~ IC ~ 611 S!,l ~ r:j l:}} 0 l A ~ {} 9-1 <?! ~ ~ ~ ~ ~ ..2...£ ~ "i1-~ IC 9-1 l:}} .£ ¥1 611 S!,l ~ 

ii}y- 0 1AJ-.9.1 ~<?!~ ~-9.1 <?i~{-! 0 11 -9.liiij,'-.7~ 0 1-¥-0-l.7:ltiJ' ~w~ IC~61l S!,l~ ~<?:!~ ~ :i 0 } 

i;}l 611 S!,l ~ 9- c IC ~ 9-1 r:J e} 0 l ~ <?:! ~ 611 ~ ~ .£ M ~ q. ~ ~ ~ "i}-~ IC ~ 9-1 r:J e} 0 1 ~ ~ 0 } 

i;}l 611 ~ ~ g -st Al ?J-.il <5J-AJ- ¥1 .£-¥-£7 ~ Ad ~ ~ ~ ."§.. 611 9-1 ~ "'i ~ ~ 0 l <?:! ~ ~ 9-. 

<57> AJ-71 {!-.:@7l1f~ 7l3tl-g ~wii}~1:-11 S!l°"l"'i ~wii}~ 7l3tl-34 ~"il-£l~ 7l3tl-61l .2..-¥-- 7l3tl-Aa~T 

s:c ~ ~ {] Aa ~TS:)~ 7}~ 0 1=~ct-. ,,,_J-71 7l 3tl-Aa ~TS:~ "'}~ ifAJ 611 M 0 1 ~ At~ Aa ~ Ellltl 34 

~ 9- 2 9-. «tct"'i 3:;i;}~ IC~ T~ii}~ {!-.:@7lff~ "ii} 0 l.!!clc: IC 7lff" ~ MCP(Multi-Chip 

Package)-9.1 9-c ~Ell 0 lt:}. {!-.:@7lff~ "ii} 0 l.!!clc: IC 7lff" g 0 1%~ 3;;<}~ IC-9.1 ~~ -& 

~ ~ 1fll7'1Alng <?:!~ii}~ tiij{!-9.l ~ 0 1 ~ ~al"'i .TI..~%-3} 0 1 7}'c;ii}71l <5"}~ 3:! 0 19-. 

<58> AJ-71 {! -.:@711t61l «l- c 3:;i;}~ IC-9.1 ~ 7c1 ~ q g 34 tl-ct-. ii} 0 l .!:!_ cl c: IC61l S!l °"l "'i z:i- ~ g TAa 

ii}~ IC7} «t.£ ~1-3}£l.il 0 1~711 «t.£ ~l-3}~ IC7} ~~£l°"l 3:;i;}~ IC7} T~~9-- zt ~ g T 

/-jii}~ IC~ ZfZf ~cl~..2...£ IC~ T,,.Jii}~ r:je} 0 1->--(212)~ g .7:l.;{lii}~ 7l3tl-(242)g ,st~t:}. 

~ ~ ~ ~~ Q_.£ Zf ~ g T/-d ii}~ IC61l S!,l °"l "'i , IC~ T,,.d ii}~ r:J e} 0 l ~ ~ 0 1 ~ (243) 0 1 Y- 71 

3tl-(241, 242)tl- 0 l ~71~..2...£ if%%}~ 7J~ij~ ?t~9-- ({!-.:@7lff<?ll 5!10-l-"i SOI.£ T/-d~ IC~ 
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USP5, 751,049, USP5, 563,084, ~ ~ USP5, 751,049 '; 611 Y-9t-~ ~ ~ ~ 71 ~611 ~ o:J .l-7 3~}~ IC.Q:i 
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i>~7l~all Mol~ SOI ICS!-1 71~:i!} ~ 0 1 i>}Y-9-1 IC~'-RS!-1 .2..~ c:Jti} 0 l~~ g l:l}~~~~(BOX)g 

,1-} 0 lall f-j]_ %~~..2...£.. -Al1"~?>}~ 71~~ ~fiHi>}-Al ?J-~c:J-. ~ ~t:gallJ..i~ FLD(lll, 112, 113) 

~ .:,:1---"ai>}~ i>}Y-9-1 IC~ g FLD IC~(l0l, 102) 0 14 ~i>}7l.£.. ~q.f>}Y-9.lFLD IC~S!-1 ~9} 0 } 

~all ~~ ~{!-~~~all~ 1:1H~Cl32, Interconnection line):i!} ~7@.~(131, Via~~ Contact) 

~ 0 1 ~9-. 0 lt:!.i~ BH,tl(l32):i!} ~7@.{1(131)~ f>}Y-9-1 FLD IC~'-RS!-1 FLD~ g ~{l ~~ Z}{l~ 

..2...£.. ~7@.i>}rij, i>}Y-9.lFLD IC~S!-1 ~9} 0 }cllall ~~ q~ FLD IC~S!-1 cjl=l} 0 1~4 »ll 0 l~CBase) 

71 ~(103) 9-1 c:i l:J}O l ~(114) ~ J1} 5:. ~ 7@_ ~ q. 

<66> ~ ~t:gall,J,7~ 5:.2allJ..i9} ~ 0 1 3~}~ ICall ~Oi;..i 7}.AJ- ~all ~..2..ril FLD ICS!-1 i>}-¥- ~~~ 

(151):i!} {l~ 7l~g Hll 0 1ACBase)71~(103) 0 14 ~i>}Jl, Hll 0 l~7l~(l03)~61l ~~ ~1tl~ 

FLO IC~ g fi1ll FLD IC~(101) 0 liQ-i>}rij, €'-~}~..2...£.. qg ~611 ~~~ g fi1l2 FLD IC~(102) 0 l 

<67> ~~f>}.7.}~. 5:.2~ ~?9-1 FLD IC~(l0l, 102):i!} f>}Y-9-1 Hll 0 1A ~5:.~171~(103)..2...£.. .:i1---"a£10i 

'.V.t:l-. 13{j(134)..2...£..1f.J..l~ ~~ ~?9-1 ~~~(~Zr~~~) ,1-} 0 19-1 787-ll~ 4Et\Rt:l-. Hll 01 

A ~5:.~·ll7l~Cl03) ~9-1 Alll ~Zr ~~~(151)~ t1H~J1} ~7@_~ g .¥..~f>}j]_ ~..2..rij' 0 1 ~ 1:1H 

~ J1} ~ 7J {jg Alll FLD IC~ (101)4 ~-fi--i>}Jl ~ q. EE~ Ci~ ~ 7J ~ ~ l:l} .£.. fi112 FLD IC~ 

(102):i!} ti}.£ ~7J~c}. EE~ All2 ~Zr ~~~(152) '-RS!-1 l:lH~JJ} ~7@.{j~ fi1ll FLD IC~(l0l) 

4 All2 FLD IC~(l02) 01 ~%-~t:l-. 0lt:!.i~ IC~Z!-9-1 ~~~ ~ t1H~. ~7@.~9-1 ~%7} ~ ~t:g 

9-1 !:;~01 ~c}. 

<68> ~ ~r:g 611 ~ ◊1 J..i ~ ~9-1 ~ "'a ~ , 5:.2611J..19l- ~ 01 449-1 FLo< 111, 112. 113) ~ 9-1 ,..,J--¥-O22)9} 

i>}-¥-O21)all ~~ 0 1 l:l}.£.. ~7J~? '.V.c:i-. ~~611, ~~71~~ 3~t~ IC61l '.V.◊1J..1~ -.a7J.Aa 

~5:.~l.£.. 0 lir-Oi~ 1H~c:Jti}o]A9.l tl}.£.. 0 }~611 ~ ~~g ~"'a~? ~~c}. EE~ ~ ~t:g61l 
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<72> 0 l -AJ -9.1 ~ ~ Oll -"i , ~ ~ ~ 0 l ~ ~ 7 l ~ 34 .:,i ~ £1 ~ ~ ~ 2. q- g 34 ~ q- . ~ 1t1 ~l£ ~ ~ 7 l ~ 2. • 

ztzt-9.l 1J~B ICOll ~~ -"i.£. q-~ 91:3} 0 1~~ ~ %e-l~.Q..£. 7<l7<lt>}7l ~~ 713&~ 7}7<1°'1, 

l:3} ~~ Oll ~ ~ Bil O 1 A 713& ~ ¥_ ~~ ~Y-9.l 713& _Q_.£_ -=r,Aa £161 ~ t:l-. t,}7<11?.1- ~ ~~ 2. 3;;;1-~ 

.Q.,£. <?:!~£161 ~~ ztzt-9.l FLD~ ~ 7<l7<lt>}7l ~~ %e-l~«l 7138: 0 1 Jl.-=j1-£17<l ?J-~9- . .:E~, 

~ ~~ 2. tl}~~Oll Uil 0 1A 7138: 0 1 \fl 0 l <?:!~~34 1:1~~ ~ ~~ ~Zr ~<?:!~34 ~7Jll i>}~ FLD1?l 

9-~ 9tl}0 1AQ} 1l7l~.Q..£. -&~B "&jE}l~ ~~9-. 0 12-1~ 1l7l~.Q..£. -&~B T~Oll -9.liifl ~ 

~~ 2. ~ ~ 71 ~Oll ~~~ t>} ~ 71-"J 9 l:3} 0 1 A~ ~Al BJ-~ tj-. 

<74> 1,➔litl~~.£.~ ~~71~2. 71~~.Q..£. 1i117'l7<l 71~ 0 1£.£. y~.Q..£. <?:!~B ztzt-9.l IC~ <?:!~t>}7l 

~ t>} <:>:l ~ ~ , ½ ~ , %-3l-11 ~ , ~ 2. .::i cl-¾ c: ~ -9.l IC %-3l-Oll ~ Jl. ~ ~l ~ B y -9.l 7 l ~ ~ <cl <?:! 

7} ~ 1J ~ 2. Zr1J ~ .Q..£. FLD-9.l 0 }cll Oll ~ ~ <?:! ~~ 34 <?:! ~ B 9-. 

<75> t-·lltti~.£. ~~71~2. ztzt-9.l IC 1J~Al0ll ;;:J.m~ 7l3&;;:J~ 0 l ~Jl.t>}o:1, 1J~i>}~ IC(~2. {l) 

Q} 1J ~£1 ~ IC(~ 2. {l )7} £-¥- 7138:AJ ~ ~ ~ ~ T~ ~ 7};tj 0 1= ~tj-. <:>:l 71 OllAi "713tr;{J ~ ~ 

~ ~ T~"Oll ~ 7138: A'3 ~ 0 } 3.Q} Jl.~£ 0J.9.l ;{a~ T~ ~ 0 1 ~ tj-. i>}-7-11?} ~ ~~ Oll A7 ~ "7138: 

AJ ~ ~ ~ ~ T~"\fl 01 1i±~i>l 7] 38:0ll ~ ~ x~lCnotch) -9.l AJ ~ ;;:J 5:.1?}.Q..£. FLD7} -=j1--AJ £1 ~ ~ 
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204°C-674°C), 0 }<?i(Zn, 420°C), 0 }<?i~if(Zn Alloy, 377°C-484°C), \}-(Pb, 328°C), ~~(Tl, 

304°C), 1:-~f~(Te, 445°C), ~i::-HSolder, 268°C-579°C), '?~:f~rif(Tin Alloy, 223°C-422°C) 
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<81> 5:.4b~ SOI7l:itl-(190) g 4Et\R9-. FLD~ ~Aai>}7l ~i>}al *€-%{- 0 1 g}=~ B-7.i!AJ 1t}S:.~l~ 

(124) «l-011 ~ Aa ~ ~ c-n' al 71011.1-, S!1 *€-%{- ~ B-7.i! AJ 1t} S:.~l {- (124 )011 °1..g-?<?J g i>};,-:j 4 B-

7.i! AJ 1t}S:.~l{-(124)g ~Aai>}7l ~~ 01l~~(Epitaxial Layer) Aj7-J-~Aa~Oll *€-%g ~o, ~ 

Aa.1-1~ T ~t:l-. B-7.i!7<J 1t1-S:.~l{-c124) ~011 if-~{-021) 0 1 ~Aa~o:1 °1 ii-~~ ~011 ¾Zl-~~ 

{-020)2-_£_ 1-1-%~~ ~~~ 01 ~Aa~t:l-. <:tl71011.1-, sOI7l:itl-09o)~ 1ct7.i!78 1t1-S:.~l7l:it1-2-_£_, 

FLD~ -=r-Aai>l-~ 1cr7.i!Aa ~5:.~-11{-024)S!l ~Aa g ~~ 71:;{TI ~w-g ~t:l-. soI 71:itl-~ {lc.l~ 

(Si), 71Jr~o}-a-(Ge) ~S!l B-~%~ ~5:.~14 *~ SiGe, GaAs, GaP, GaN, InP~S!l tj- 0J=~ ~~ 

% ~5:.~-ll7l- ~ y ~ q-. EE~ 0 1 SOI 71 JR~ B-<?:l %~ 0 14 ~~% ~S:.~17} ~ 0 1 ~ ~~ B-7.i! 

7<J ~5:.~-ll7l- ~ y.5::. ~9-. SOI 71:itl-S:. 71:ifr~~ 0 1~011 lE'B PlA~l*iI<?:l g ~ 0 TI7l ~i>}etl ';;!­

~ ..g-5:.011.1-1 ¾TI-~~{-(120)S!l ~2-74l~(Reflow) 0 1 ~T~ ~ 0 1 ½9-. 

<82> al 7 l 011.1-, SOI 7 l :itl-090) ~ ~ i>} ~ f-Jjjl ~% S!1 :Q O l 011 Smart Cut TM ( USP5 , 882 , 987) 0 l 4 

ELTRANTM 71~ (USP5,371,037)g 0 1%~ q-~{- (porous layer) 0 14 SiGenTM7l~g 0 1%~ ~ 

~{-(Strained layer) ~S!l ~Ell~ 7}~ ~c.l{-(191)g 7}~ y ~9-. ~c.l{-(191)~ ~5:.~l 

7.i!7<J-=j1-~01l ~O,.l-7 7.i!-®- 0 1 ~~ °a~ 0 lo:l ~<?1~~S!l ~~ 0 1~011 FLD7} ~Aa-5:l~ B-7.i!AJ ~.£ 

~-ll~024)g Al19.l~ SOI 7l:ifr(l90)g ~c.li>}~ 787-lH:! 0 1 -¥19-. 

<83> 5:.4c~ 5::.4aS!l ~~{-(153)~ 5:.4bS!l SOI 7l:ifr(l9Q)g ~~~ ~S!l .£1B 0 lt:l- . .£4b01P,-l li!_~~ 

SOI 7]:itl-(190) 0 1 ~110-1~ AJ-fll_£_ .£4aS!l ~~~(153) ~011 ~~-5:l~g g ~ y ~9-. ~~-"l 

01] .£ ~ ~'B .l-} 0 1 S!1 ~{!-(Void) g ~ 011 _:u ~ ~ 7J-.£ ~ ~ 7}-"l 7'171 ~ i;Jl.1-7 ~~ g ?0, ~ ~i>l­

tr! .1-7 ~ ~, c.l ~ W "T ~ 9-. 0 1 ~ lll, '5!- ~ ..g_ .£ 011 .1-7 ~ ~ ii-~ g ¾Z!-~ ~~ 2.__£_ J-}% ~ ~ ~ 

0 1Ql01l.£, S017l3t!-S!l ~~611 ~ ¾{!-~~{-(Intermediate-Layer Bond)_Q___£_ ~(Au) g J-}%~ % 

~~(eutectic) ~~ 0 14 -¥-c:2-,¾ i;-~~12f{soft metal thin film)g ol-§-~ ~~~ 
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.;;J .,,._ o l rl 
"2. T M'-f. 

½El ~7-}: 2004/6/14 

~e-1~(191)g_ 0 1-§-i>}.7.l ?J°.Jl BESOI (Bond and Etch-back SOI) l=lJ-1iJ(USP5,013,681).2...£ FLD7} 

e-l+oJl-::= CMP(Chemical-Mechanical Polishing)~ A}-§-i>}al ~tg--B t!-~fia lfrS:_j-ll .K~~ ~it 

ol ..Q.. -=- 01 ,,,.__ ol rl. 
2.2. 22 T M'-f• 
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1020.047515 ½~ ~A}: 2004/6/14 

<85> ~ ~ Aa ~ .5:. ;~n ~ c so 1 ~ ) 0 1 ~ _,,_d i:! + ell ~ 1TI ~ ~ ~ FLD ~ ~ ,Ad ii} 7 l ~ ~ 7-=1 c.Fr 3:: 035) ~ ~ 

~1~9-. 7-=le-lT3::(135)5iJ ~~lell~ SOI ~g_ ~Zfii}~ §.~~l(Trench) 71~ 0 1 M~tj-. EE~ 0 1 

u}lell ~ 1i!~CDie Saw)g_ % 0 lii}Jll ii}7l ~ii}O:j ~.5:.~l~ J..} 0 lell ~;(Hii}~ 11~-t!(Scribeline) 

-$-l5iJ SOI~.£ §.~~1.£ ~zt~tj-. 7-=le-l_:;1-3::(135)5iJ ~.AdAlell FLD ii}.!j!-~~(121)~ A}%~.2...£ 

~ .J.j i:! tj-. ii},¥-~ ~(121)5iJ ~ .Aj l=lJ~ ~ .5:. 7a-7celP-i .AJ_ ~ 0 1 i:! tj-. ~ e-1 T3::035) ~ _,,_d Al ell 

FLD 0 }cllell ~~ <?:!~{!(131):i!} 7-=le-l_:;1-3::(135)~ A,3~~, SOI7l3tl"ell ~-8TI FLD~ ~.J.dii}~ ~~ 

Aa ~.5:.~1~ 0 1 ~ig-i:! +ell 1:1-11°1~71~(180) -$-l~ J..}~?:a~ 0 }3.7} ~.Aji:! .!j!-~g_ ~~ SOI~ g_ 

~Zfii}O:j »ll 0 1~7l3tl-(180) ~~ J..}~Aa~ 0 }3.~ x½Al7'l.Jl, x½i:! J..}~?:c3~0}3.~ 0 l%ii}O:j 

7}~ T ~tj-. AJ.!j!-~~:i!} ~~g_ l:lH{:131} <?:!~Al7'l ~ ~~§., =1-e-l.:i!.. FLD~ ~ell ~,Ad~~ l:lH 

{! 31} <?:! ~ {! ~ ~ ~ ~ -2...£ .).,}.. 0 l ~ ~ .5:. ~l .:g-?:j ell rq- ~ tj- . 0 l 2.1 ~ l=lJ ~ -2...£ FLD ~ O:j 2.1 ~ -2...£ 

~ 0 } ¾2-} 7}1B_J..7 IC~ ~~.5:.~ ~~ T ~tj-. n:}-2.}J..7' ~ ~~ ~ ~~Aa ~.5:.~l~ g_ 7}~ 

Jl.{!~Eij~ ?!-~ Aj~-=jl-3::7} ~Jl.15-}Al @tj-. ~ ~~ ~ ~~~-2...£ ~5:.~l _:g-?:JOllAi Jl.-=jl-~~ 

A}~ _:g-?:j g_ -$-l ~ J..}~ Aa ~ o} 3. ~ g_ 01 ¾ii}O:j ~l ~01 7} 'o ii}tj-. 7-=1 e-l-=i1-3:: ~ 11 <?:! % ~ 4 ¾<1-~ 

~ ~-2...£ ~TI~~~tj-. 7-=le-l_:;1-3::0ll -&j.Aj~~ 1i!'B~:i!t ¾<1-~~~ ~Ad l=lJ~ ~ 5:.8a-8dellAi 1!~ 

0 li:!t:} . .5:.4d 0 l+.£~ ~~~-2...£ »- 0 1~ ~.5:.~l ..:g-.AJell n:}-2.}J..7 ~<r1i!'B~. l:lTI{:14 'B~{!g_ 

~_,,_jii}Jl Bll 0 1~ 7l3tl-g_ ~e-lii}1B. 5:.3~ -=r3::7} i:19-. 

<86> 5:.4bellJ..l~ SOI7l3tl-(190)QJ ~-¥--~~ n+~ 0 1 "ii"4r~(121):i!} ~{} {}~ ~Eij~ ?!-~t:}. ii}-Al~ 

SOI7l~090)Sil ~-¥--~Jlt "ii"4r~~ ii}.!j!-~~(121) J..} 0 lell EE tj-~ ~<?:!~089)ol -&j_,,_a~61 1i 

'B~053)0ll <?:!~~ T ~tj-(5:.5a). 0 1 7a~ell~ .5:.5aOllJ..iQ} ~ 0 1 ii},¥-~~021)01 1i'B~ 
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½ ?:1 <?J A}: 2004/6/14 

(189) ~ 

~ ~Ell 0 l7-l4, CCD(Charge-Coupled Device)4 APS(Active Pixel Sensor)~~ ~->-J,ill,J.i 

~,7;}4, ~~ MEMS(Microelectromechanical System)7l- ~ 9 ~9-. FLO~ <?41tl-~_Q_.£. ~71%( 
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"&"I t:ll ;::,- o}E.. ¢. c: Ol rl 
o'-11..::C.. -...:.2. , --'- ML--f• 

2 01 -8-..§..ol zl-zl- ,,..,._.zl11 c.r::.;=. 
7T~-P 77 17 ...l-'--

½~ <?J;i;}: 2004/6/14 

?J-~ tf!-~-%(Tantalum), %e-l !:!. ~(Molybdenum), r::a _,.__ ~ (Tungsten)31} ~ !:. 41 ~-'-a "ii"~ 

(Refractory Metal) 0 1Y- Te-l(Copper)..£ T-'-Jc5}al 0 ): ~t:}. S1:.~ 1¼Jl 0 l~7l~O80).£ 800°C op,J 
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<91> ~ ~~Oil Ai~ LT-FLD(~~ FLD)~ ~~Oil, %~Oil ~..8..~ ~~%~ ~ 0 1 91:1} 0 1:::: nll~ 

g ~Al ~~ SOI7l:s&Oil 0 1u1 ~Ad.£1°1 ~~~ ..Q..£ ;@_lg-£171 trll~Oil FLD~ ~l~AlOil u:}£ 0 1-& 

~l ~Al Oil JI -& ~ ~1 cl ~ ~ q ~ ' q ~ ~ Oil O l u1 ~ Ad ¥:1 9 l:J} 0 l :::: ~ ~ "'d g ~~Al ~ ~ '.V. q. 

0 li=--l~ ~~~ ~l~i>}oq .£.~ q~ 91:1} 0 1::::~ ~l~ *;{a g ;:i:.~"8"}31~ P:!~ °131% 0 1 ~A~~ 

r+ . u:} 2-}Ai ~ ~ ~ ~ 7 l e Oll '.V. ~ * ;<J ~ ~ ~ fil O 1 9 1:1} 0 1 .,._ 7} 0 1 ° 1 ~ Aa ¥:1 till O 1 .,._ ~ £ ~-ll 7 l 

3H'Jlt ~llll 3~}~ IC~ ~ Ad w T '.V_..Q.. u:j ' 0 1 i?:-?<?J J1} 0 1-&?<?J Oil A}-§-.£1 ~ A}~ *;{a% u}::::3.. 

~ A~~-8"} 0 £ ~~~~ ~5:.~l *;<J.!i!_tj- A7~~ ~1~ 0 1 7}';i>}c}. EE~ JI-& ~~1cl7} fil_Q_~ 

Lfl~Ad~~ 0 14 Tcl9t ~llll ~~~£ ~5:.~lOilAi 7}AJ- ~~~..Q..£ Mol~ ~3f- 0 H~rJlt tl- 0 1 

~~ i?:-5:.7} ~~ ~5:.~l ;{R.E-5:. A}-§-ol 7}';-8"}9-. EE~ LT-FLD~ ~~..Q..£ ¥:1 711°1§_~ A}% 

0 1 7}';i>}JI, ~~ ¾~-p,J-T~ ~~ 711°1§_~~%~~ A}-§- 0 1 ~~7l~Oil Bli>}oq % 0 li>}tj-. 

<92> LT-FLO£ TAa 0 1 7}';~ 91::1} 0 1::::~ T~~Ell~ 7}~ VFLD(Vertical FLD)7} ~~~ 0 19-. 

J:,L;@_~~ ~"'a 0 l % 0 1-8"}71 trll~ 0 lt+. i>}Al1?1- ~~ -&5:.0ilAi3:.. 0 1-&?<?J fil 0 1 T~..Q..£ %~-8"} 

~ HFLD(Horizontal FLD)~ ~1~ 0 1 7}';-8"}9-. MESFET, MOSFET, tj- 0 1.2..c, ~~ T~ 1::1} 0 1½4 

E~;;(l::::E-1 ~~ HFLD ~1~ 0 1 7}'oi>}tj-. 5:.6aOllAi9} tl- 0 1 A}~~;{aOll Mol~ PR(Photoresist) 

0 14 i>}cu}::::3..(Hard Mask){{~ ~Z}-u}A3..(171)~ A}-§-i>}oq lc:~;<J~.5=.~l~ ~-¥-~ ~Z}--8"}~ 

£6b9} ~~ T;:i:.7} 1?}-~o-]~tj-. £6b~ 711°1§_(172)7} di:§_7'1 tj- 0 1.2..c~ ~AJ-8"}~ ~~~~ 

..Q..£ ¥:1 MESFET~ T;:i:. ~ 7}~ HFLD~ y-E}\!!tj-. ~ ~ HFLD 1:J}"!q-~ i>}J:,L;@_ ~(121) 0 1 711 °1 §_£ 

A}-§-~ T£ '.V-9-. 5:.6b~ £20llAi 113..Q..£ lf.Al¥:1_ FLD~ L-}E}Lfl~ ~ 0 19-. £6bOllAi 1?1-~ 711 

0 1§_(172) 0 }2ll0il 711°1§_ ~~~ g 7};:(l~ MOSFET7} ¥:le}. ~~ £6b<>llAi 711°1§_7} %(Ohmic) 
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1020.047515 

~~~ 7}Al.Jl, n~~ol p~~.Q.._£ l:l}~1a_ ?~%~9.l l:l}ol½c}7} ~9-. AJ-71 ?~%~ tJ}ol½ 

ctell-'-7 n+ ~~Ol g~.Q.._£ 1-}-§-~.Jl p ~~9.l ~~(172) 0 1 OJ~.Q.__£ l-}-§-~1a_ T~%~i>}~ 

9-01.2..C:7} ~9-. ~~ 7ll 01:§_9.l l-}-§-fil 01 n ~~.Q.._£ A7 15J-~ T"-aW T '.U9-. 

<93> VFLD(~~ LT-VFLD)~ MESFET, M0SFET, tj- 0 1.2..,E.., 7'-13if!AlE-1, A7 15J-, l:1} 0 1½4, --¼}0l~AE7 

(Thryster)~ 9.1 ql:l}olA7} ~ ? '.U.Q..~, ~~ i>}y-9.l cjl:l}olA7} o}1d_, ~£~ -=j1-"-jW ? '.U 

~ alc.-1 q~ ¾ff9.l FLD7} ?~l:3J-15J.Q.._£ l:1fl{ifil 01 ~~~ ~El17} ~ ?£ '.Ut:1-. VFLD~ ?~ 

~ El19.l q l:l}Ol A7} £:1 ~ ~~ l:lll 01 ~ lfr£~l 7l 3tl-Jl} ~ ~{1.Q.._£ ~~~ 0, T~ l:3J--&J:_Q__£ £:1 ~ ~~ 

q l:1} 0 l ~ ~ ~ ~ o, "-a 'a 4 7}~ 0 l ~ ~ ~ ~ Soc~ ~ ~ ? '.U 9-. 

<94> £ 1 ell y-9} '.U ~ {i ii] 7 l ~ ell _,>..J- 0 l ~ ? ~ ~ Ell 9.l q tt} 0 l ~ C 212) 9} ~ ig-e-1 ~ ~ ~ ell 1-7 9.1 VFLD ~ 

~ ~ :ilt ~ ~ :§_, .=i ~ jl l:lfl {19-1 ~ "-j 4 ~ ~ 0 l ~ jl A}¾~ ifj q-. al 71 Oll-"i "~ ~II 9.1 9.1 °1 ~ 9 

l:1} 0 1A9} ~~~.Q.._£ ~~i>}7-ly- ~~ ~~~l~ l-}01011 ~ lll 0 l.§. ~_Q__£Ai, 9l:l} 0 l~ %~011 
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1020.047515 

~~ Q:1°1~9-. USP5414288, USP6027975, USP6337247, USP6449186 ~611-"i .!i!.ol7-l~ 0 l ~~71~ 

~ ~~~EllQ:J 91:1} 0 1~611-"i~ 0 }cll61l 91~ ~~/c:c1l~.2...£. »- 0 1~ ~~% ~~ ~ ~~§_9} 

~~i>}7l ~%HJ-i 0 1 ~~%~~ 01 ~~-2...£. ~AJ-~o, ~~§_7} q-~ ~~§_~4Q:J 7-le-l~ f.Jl 

~Ad~~ 91~ ¼~~ ~~ ~ AlH?-i>H 0 l= ~9-. n:}cq--A-, ~i>]7l~61lAi~ l:1}~.2...£.1f..E~ ~~~ ~ 

~;c: cil~zj_~Q:j ;<7"8J-4 71"'] 7'i~-AlE~7} ~7}i>}Jll ~9- . .£261l-"i9t ~ 0 1 ~ ~~611 n:}~ 

FLD(lll)~ ~~i>}~ zj_~~ ~ i>}y-Q:j FLD(lll)Q:l ~(122)9} o}cll(l21)0ll ~Ad~~ 91-2..n:l, 

VFLDQ:l ?a-9--611 VFLDQ:l "F-tl- ~~611 ~Ad~~ zj_~(l23).£ FLD IC~Q:l ~9} 0 }cll611 ~~l~ l:IH~ 

<95> ~ ~~611 910,1--, FLDQ:J 0 }cll -¥-~~ 7l3tl-Q:J ~~611 A}¾~ ~~~(121)4 ~i>}ol 91.Jl, ~.t} 

~ ~ ~ (151)611 ~Ad~ ~~~ (131)611 l:1}.£. ~~ ~ ~ 91-2..E-.£., FLDQ:l o}cll -¥-~ ~ 0 1 °1 ~ ~ 

4 ~~§_7} ~~~o, 91~ -"J-'fll7} ~9-. ~ ~~611 n:}~ FLD(lll)61l 91°1-"1 i>}-1f-zj_~(l21) 0 l 

FLD(lll)Q."J ~611 ~Ad~ ~~~(151) <:<lQ:J ~~~(131)4 ~~~?l ~i>lt-"i ~ FLD9} ~~~ 

(131) 0 1 -"7.£. ;;<j~ 0 l ~o, 0 1= ~9-. ol7l61l-"iQ:J ;;<j~~ ~.£~1 .:g-;;<j61l-"1 A}¾~~ A}~;;<J~ u} 

3.( 0 1£"'1)611 Q:1%}1-Ai 0 1~°1~9-. i>}7-l~ -A}~.:g-;;<c361lAiQ."J AJ~~ &1%..2..~}~ 7}7-ln=l 0 12-~~ &I 

%..2..~} ~~<tl61l-"i FLDQ:l 0 }cll61l ~-"a~ zj_~(121)4 ~~~(151) <:<lQ:J ~~~(131)4 AJ~ 
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1020.047515 

2 Ol Jt_~..Q.. l:lll A1 O:l c5l-...Q... c5}-= Jt.~ 0 ;::, J-1 Q $1 rl Ji!_ l:ll-u:l .-Jl .J..l-= .Al-71 =-±2=.( 121)..Q.. c5}Jt.7-1 :::i .,___ 2. , '-'-- ..__ fl 1....:. , e e .,___ , '-'-- -...'.:C. ro 1....:. ....,- • ..__ e o ~, ·1 .,___ o o -, o e , 1....:.--, 
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1020.047515 ~~ <?J,7.}: 2004/6/14 

(Dry Etching)~ i5}~ 5:.8a011Ai9t ~~ ~1r:!-:§} ¾Zl-~~(123) ~ 1il-~ ~ 519-. 0 ltrfl ~~~ 3Ill 

~ ~ ~ Ad fl}~ A}~ il-Aa ~ AJ-71 ~~ ~ zt ~ 0 11+ ~011 A}%~ ~ 51 t:1-. 0 1 trTI s::..¥.s:i ~ ~ ~% 

~ ~ -¥-7Jll ~ <?J lfl-~ .Q..£ VFLD~ 3:t O l ~ tj- 3:t tj- . ~ ~ 0 l trfl VFLD~ SiY 011 ~ ~ ~ ~ zt .Q..£-¥-E7 

VFLD7} ~Ads.l~ SOI~(124)~ ~AJ-(Damage)~ l=IJ-7-lil}7l SiY~ ~Zf787-l~(Etch Stop Layer) 0 1 

8a011Ai FLO~ Z=le-Fr-~O35)~ jH~~ ~<?i~O33a)~ 3Ja1r:l-:§} ¾Zl-~~34 ~~ 1:1J~.Q..£ -¥-~ 

711 · 5:..:t.~ ~011 ~ 1r:!-:§} ~ 7-l ~ ~~ ~ zt .Q..£ ~ q~ ~ Zl-~ <?i ~ (133) SiY 011 ~ Ad s:J di, 

il}-¥-~~O21)34 3Ja1r:l-:§}~ ¾Zl-~~O23) 1-} 0 1~ 71,\~_7.i"f>J-~ .3-71~ ~711 ~t:l-. 

<98> -¥-1ti~TI~ 5:.8b01lAi9} ~ 0 1 ~nll 0 1Ai(l23)~ 0 1%~ 1:1J-~ 0 lt:l-. ¾Zl-~=f~ ~Adil}~ ~n1] 0 ]Ai~ 

A1EJl 0 1Ai7} ~_Q_~ ~~E~ ~Ad 0 l °7'£19-. A1EJl 0 1Ai ~ 0 1%~ ~~~ ~Ad~ 1-}~i?-;cJoll..} 

CMP~ 1-}-§-il}7-l ?J-~ 7-J-~ 0 1 519-. 

<99> J.1l1ti~R~ 9l:l} 0 1~£ %~il}7-l ?J-~ t:i 0 l(dummy) FLD(124a)~ 0 1%~ ~nll 0 1Ai 1:1J~ 0 lt:l- . .5:.8c 

011 l-7 l..}9}51 ~ 0 1 t:7 °1 FLD(124a) ~ 9 l:1} 0 1 ~£ l-}%5.l ~ FLD9t 7}77} 0 1 SiY ~l i5}al ¾Zl-~ =fO23) 

0 1 ~ Ad 5.1 ~ ~nll 0 11-7 ~ ~ ~ ~ ~ 7}Al 7'1 di, ~Zl-~ =fO23):il} ~ ~ 5.1 ~ ~ ~ ~(123a)7} t:-1 °1 

FLD(124a)01l ~~ 510,.5:. 5.1°£ ~~~ ~Ad~ 0 }~~ ~7}Alzlt:l- . .5:.8c01lJ-i9} ~ 0 1 qe} 0 1~ 

£ 1-}-§-s:J~ FLD9t r:-1°1FLD(124a) 1-} 0 1~ 7-lc.l~ ~nll 0 11-1(183) -¥-7Jll~ -¥-l:lH~t:l- ~o}0 l= ~9--

-¥-~~ 7}c.].:U Y-nl7-l -¥-~~ ~~~Zfi5}~ 5:.8d9t ~~ .5:. 0J 0 1 ~9-. 0 1 l=IJ-~ ~ ~nll 0 1Ai~ 
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'-- Al-¥-.A-l=-(122).Q.. ~..l,dt,l.~ Ai=...g.2,101 .x..o].s Z=.7}Al=l,),...:J .5:!.EllE .Alzl-ul-7-l.Q.. 2=.71.,1-1 71~ .7,_--l '----- o , 1....:., 2 o o r .,_ 1....:.-, = 2 ~ :n:. 2. o /1 · 1 ..__ -, - -, -, r 1....:. 2 o r ..__ /' 
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102.047515 

01 1£71 ~9-: MOSFET(VMFLD), MESFET(VMEFLD), tj- 01 .2.. c (VDFLD), A-l-i>J-(VRFLD), ~ nJP-1 E-1 

(VCFLD), 1:1}01 ½cr(VBFLD), ,y.} 01 i:-l ~E-1 (VTFLD). 

_Q_s._ ~ AJ--¥-~ ~(122)4 SOI (124)~ ~ ~-¥-~oJP-i k§.5'1 ~ ~ ,;.d ~q-. ~ ~ 5:.lOcoJP,i Q} ~ 01 

if~_Q_s._ ~ %Zl~~(l23)g k§.5'ls.. 01%~ 3_j,}~ TZE~ k§.5'1 q-0l.2..C7} ~ 4- ~9-. 

%Zl~~(123)g 01%~ kE5fl ~Ell~ VDFLD~ ~*~ <3-~ 01 °J~(Anode)~ %Zl~~(l23)g 

~i>}ctj AJ--¥-~ ~(122)4 i>}-¥-~ ~(121)~ g ~(Cathode)_Q_s._ <3- 2 E-.£., 5:.lOboJP,i ~ k§.5'1 9-

01.2.. c Q} tJl.ii!.i>}ctj 2B~~ ~%T% 'o~ g ~~9-. 

<105> ~ ~~oil u:}-c vcFLD~ 27}.Al.£. -=r~~ct. i>}Y-~ vcFLD~ -=r-Adf>}~ B~;<J 't!-.-s=:.~-n <tloJl ~Ad 

£1~ ~~-z g 01%~ MOS ~nJlAlE-1 ~Ell~ VCFLDQ}, ~~-z~ ~-"a~ 01 ~~-z A}0loJlA-1 ~i>} 

~ _AlAJ-i>}~' ~~-z g 01%~ VCFLD.£. T~W 4- ~9-. ~<?.toJl 't!-5:.~l~ 5:.~ 01 ~_Q_\:! 't!-5:. 

~➔l<tloJl ~~~<2::1°1 ~AJ£!.:i!., 't!-clls.. 't!-5:.~l~ 5:.~ 01 ~_Q_\1 't!-5:.~l<tloJl ~~~<2::1°1 ~Ad£1,Al 

~.:i!., ~~-Z g 01%~ VCFLD7} ~9-. ~ ~~oJl utc VCFLD~ ell~ 5:.11a, boJl L}Q} ~9-. 

5:.11aoJl~ n ~_Q_s._ £~(Doping)~ t!-~;<J 't!-£~1(124)~ ~,y.}~ 711°1§. ~~-z(183) 01 ~.:i!., 

711°1 E ~~-z(183) g ~,y.}~ 71l 0l§.~~(123b)4 n ~_Q_s._ 5:.~~ t!-~;<J 't!-5:.~l ~ ~~i>}~ 

~~(121) 01 z..}-z..}- ~;(~~9-. 0 1 7a~~ MOS~nJlAlE1 ~Ell 0lct. VCFLDoJlAi 711°1E(123b)~ 1l!-5:. 

~l ~<2::1(124)~ ~-¥-~oJl ~;<J£jo, ~Aa~ 4-£ ~9-. ~'t!-~_Q_.£. ~nJlAlE1~ ¾i:!J=~ ~~~ 

1t! ~ oJl tJl alli>} 0 s.. lfr.5:.~l (124) ~ %c1 Ai ~,y.} ~ 711 °1 §.(123b) ~ VCFLD~ ¾i:!J= g ~ 7}Al 7j tj-. 
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102.047515 ~A}: 2004/6/14 
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½?cl ~7.}: 2004/6/14 

A-lo] ol rl_ 
0 ..M. .... 
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1020.047515 

<HO> i>}?-1~ {j_iiJ7l~oJl .,1-,1,.<?_! 4-~ ~Ell~ 7}~MOSFET(Vertical Transistor, VT)~ qgoJl ~7-l~ 

cije-7 7}7-l B-~~.£. <?Ji>JlAi w- 0 1 A}--§-~Al ?,J-~c.}. USP5414288J1} USP6027975~oJl M<?_! T~ ~ 

Ell Sil MOSFET ~ ~-¥-~ .2...£. ~ ½ ~ B-~ Aa <'.§ ~ oJl B-~ Aa oJl 3Il ( Ep i taxi a 1 ) Aa .AJ-Al 7'=l Ai ~n ~ <'.§ 

~ ~ -=rAai>}~ 7l~ 0 lo:J 0 1 71~~ ~14 71~ 0 1 O,~.:il ~~i>}o:j oJl3Il Aa.AJ-oJl $:~ ~~ R-=r 

i>} u .£. '5!- ~ _g__ .s:. ~ R -=r i>} ~ lfr .s:. ~l ~14 BJ-1'fl oJl ~ ~ ~i>} Al ?,J- t:.1- . 

<lll> USP6337247J1t USP6449186 1g oJl M <?.! 71 % ~Ell~ 7}~ SGT(Surrounding Gate Transistor)~ 71 

AloJl 4-~.2...£. Ai~~ 7l%~Ell5il .§_?c!!?-l~E7.£. <?_!i>}cij -=z.~if_J1}-(Shadow Effect)~ ~.A~Al~ 

4- ~ t:.1- . S1:. ~ sGT ~ ~ ,,._ 1 ~ ~1 <?J <'.§ ~ J1t 711 ° 1 .§_ Sil ~ ~ ~ Aa oJl ◊, c=1 % 0 1 ~ 7 l tr1l ~ oJl , 4-1§ 

~ Ell Sil 9 e}o l ,,._ oJl 1:Jl i>ll Ai ~ ~ ~ ~ .5:. ~ T ~ i>} 71 ~ ~ 9-. S1:. ~ £,'j ~ §}¥! 71 ~Sil 4-1§ ~ £119.l 

9 e} 0 l ~9} .:g-~i>}7] 0, ~ 71 u;Jl~oJl, {i ~ 7] ~<?.! ~ Sil .!,=- ~~ ~ Ell .2...!,=-7} SoC(System on 

chip) ~ -=r,,_a i>} 71 oJl ~ ~~ 71 ~ 0 1 °} 11 t:.1- . 

<ll2> ~ ~~ oJl Ai Sil VMFLD~ i>}-¥-~ ~(121) 0 1 l:l} .£. ~:!::_/ c c~l <?.! oJl ~ i>}cij 7] ;.~ Ai-f5J-oJl 5ij ~ ~ ~7J-i>} 

Lt ~fi-7t}~~ ½~ 4- ~c.}. SI:.~ VMFLD~ {i~7]~J1} 0 }~7}7-].£. ~~.:g-3f}(Full Depletion) 

0 l Lt -¥-~i?-3fl (Part i a 1 Dep 1 et ion) 0 l ~ ~ VMFLD ~ FLD ~ ~ Aa i>} ~ VMFLD5il ~oJl r:q-2.} 7-}¾* 7-ll 

3::~ w T ~ c.}. cij 71 oJl Ai ~~ i?-3fl J1t -¥-~i?-3fl ~ ~Aa i>} ~ VMFLD5il ~ ~ %4~ ~' 7-ll 01.§_5iJ 

%~_,,_J-4-oJl Sil~ ~c.}. 01 e-i ~ .!i=- 7}7-] Sil c.} ~ i?-3fl oJl Ai Sil %4 ~ 4-1§ .2...£. %4i>} ~ SOI tj e} 

0 l ~ oJl Ai ~ T ~ i>} 7 l 0 H 4- 0, c=J ¾ 7 l ~ 0 l 9- . SO I 7 l 1tr .2...£.-¥- Ei ~ cl ~ ~ B-~ fi«3 lfr .5:. ~l ~ 5ij lf. 

1t! 0 1, VMFLD5il .:il~.5:. ~~Lt~~ cc~l<?.! <'.§~ 0 1 ~E-.£., 1:q~ lf.1t!oJl 4~ ~~ol ~0,.5:. 4-

1§~Ell5il tjtJ}01~9} tg-cl 71) 0].§_ 1i~~5ij %~(Quality)oJl C§-f5J=~ 9-7-l ?,§.2..o:j tje}o]A5ij 

% 4 ° l Lt 4-ir (Yi e Id) oJl O l ~l ~ <'.§ -f5J= 0 l ~ t:.1- . 
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<113> ~ ~~ oJl rq- ~ VMFLD ~ jTI lg O l ~ ,,'<~ s:J ~ ~ ~ oJl ~~% 0 l ~-rr ~ i>} 711 ~ .¥. i>}al , jTI lg ~ ~ oJl 

A7 ~%7} "5° 2 ~ 1:1J"i>"J:..2...£ ~~(Electric field)9.l 71%717} ,;1.~7-jA7 ~%9.l "5° ~ ~ %.Jl, ~ 

~ 0 lA1ljTilgiL.i!}(Short Channel Effect, SEC)~ ½ 0 1~ ~~9.1 -=jl-:::E~ 7}~ "r 919-. al7loJlAi 

9-1 ~~% 9-1 ~-rr ~ ~ ~ .¥.. ~ so r 71 ~o11 Ai O 1 -&? <?J O 11+ o11 ~ ,,_a AJ--Al oi1 At<?:!~~ 111 ~ ,,_a ¥I c:J-. 

~A.£-¥- E.7 C ~~1 ~ ~ ..2...£ jTI lg ( Channe 1) 0 l ~ -"a s:i ~ ~ ~ 9.1 * 5:.7} ~ 7}i>} ~ 0 l c.7 ~ ~-rr ~ ~ 

~.¥.~ VMFLD~ BlcH~%~i>}71l lfr~c:J-. ~~ ~AoJl~ 5!-,<: *5:.9.l ~~%~<?.l LDD(Light 

Doped Drain)7} fil.Jl c ~l ~ oJl 1i!- LDD7}<V, ~ ~-rr~ ~~%-=?-::ES:. ~ ~ 9- <V. 9-. 11 ~ 71 ~oJl <V, 

°7A7 ?~..2...£ %~i>}~ MOSFEToJlAi 0 lc.i~ ~-rr~~ ~~% ~.¥..~ lfr~~~ 7]%7l(Tilt)7} 

f:!- 0l-&2r<?J ~ ~~~ i?-AJ.i!t c:jti}01~ l:lTI~loJlA79.l °7~% 1; ..2...£ <?_li>}al 'tl71l T~W "r filtj-

<114> ~ ~ ~ oJl ltj- ~ MOSFET ~ ~ 9-1 VFLD ( ~ ~ TI-12- iil VMFLD) 9.1 711 ° l §. ~ <?:! ~ ,<: USP5330935 y­

USP5443863 oJl A7 9-} ~ ,<: 650 °C .!i!. 9- 5!" ,<: -& 5:. oJl A7 ~ ,,_a W 9- <V, ~ ~ ~ &} tir ( Therma 1 Oxide) 0 l l-} 

5:..¥.¥1 ~ft}tir, ~~ ~&}~.i!} ~ftl-tir~ ~~ ONO(Oxide-Nitride-Oxide)Y- NO(Nitride 

Oxide), ~~7} ~7}¥! ~ftl-tir(Oxynitride) 1; {1~7l~oJlAi Mol~ 711°1E~<?:!~~ ~oJlAi 

650°C op-J-9.l Jl_g_ ~ A}-§-~ i?-AJ ~ ~l&J ~ 7J Q.:j .2.~ 71] 01 E ~ <?:! %~ ~ A}-§- W "'r <V, 9-. ~ 

~~9-1 ~q~ ;;,;J-11,<: Al203, Zr02, Hf02, Y203, La203, Ta205, Ti02, BST 1;.i!} {,f 0 1 ~<?::!AJ-

9-(Dielectric Constant)7} f:!- %~~ 71]ol§.~<?:!~l.£ A}%ii}~c:,l <V,O,A7 {1~71~.!i!.tj- %e-li>} 

9-. 1!~7l~oJlAi~ ~<?:!AJ-9-7} f:!- 711°1§.%~~ 5:..¥.~ ~oJl ~~/c~~l~Q:J 2r<?d-'fl ~~%~ 

~-"aftl-Al57l7l ~~ j]__g- 0 1 ~.flii}rij 0 lnll ~<?:!AJ-y7} f:!- %~9.1 ~-"a 0 l ~ftl-W "'r 919-. ii}7<l 

1i!- VMFLD9.l ~l~ -t?-Aa ~ 3Y~ _g-5:.~ .fl-=j1-i>}7<l ?,§..2..E...£ 711°1§.~<?::!~9.l ~Ad 0l~oJl5:. ~<?:!AJ-
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1020.047515 

~ f7TIQJ 7l] 0 ].sQ} "3W" 3.7] ~ ?!-~ f7TIQJ 7ll 0 1.s.£ -,1-Aa:£1 ~ ML-VMFLO~ .!2..0::!¾9-. O:j7l<>ll 

-'-7.Q:J "W"~ ~g ?!"~ ~~~~ x-7-}~ Qju]i>l-9, "3W"~ "W"Qj 3HTI7} :£1~ ~g Qju]~q. 5:. 

13b<>ll y-Q}~ ~ , 0 12., ~ 47TI QJ lll O l .s ~ QJ ~ ~ -2...£ ML-VMFLO~ "O"<>ll-'-1 "8"77}7-l 97}7-l QJ 9- ~ 

13a<>l]-'-7Q} ~ 0 1 87TIQJ 7ll 0 l.s7} ~ili>}9-. ML-VMFLO~ ril].£.~y- ~t 9:;i_]~ £~ 91:1} 0 1~.Q:J 

g ¾<>ll ,-,.,;_~ ~ ~9-. ~Elcll~g ?!-~ ¾Zl-{!~t MOSFET 0 ].9.l<>ll.£ 9-~ ¾{t-QJ 91:3} 0 1~<>11 

1-1-¾~ ~ ~Cl-. 1:3} 0 1 ½2-l-<>ll-'-i 5:. l¼ll 0 1 A <>11 <?:! ~ ~ ~~ .£ -,1---"a ~ ¾Zl-{! ~ -2...£ ~ El ~11 ~ g -,i-

<117> ~ ~~ o11 n:l- ~ 3~1-~ 1c ~ -,1-,,1.a i>l-~ FLo~ MosFEri.+ 1:11- 0 1 ½2-l-Q} ~ 0 1 B~ ~ Ell .Q:J 91:11-

01 A ~~0 1 °1-1-"Je-l-, ~~Qj B-~ 91:1}01A7} i>}y-Qj FLO.£~~~ ~Ell~ 7}~ ~5:. ~9-. 

£14<>11-'-i ~ ~ ~~ -2...£ -,1---"a ~ VFLD -,1-~.Q:J ~ ai E1 ~ lf..Al i>l-9.1 Cl-. ~ ai E1 ~ -,1-,,1.a i>} ~ 

p-MOSFET.i!} n-MOSFETt z.}-71 9-c ~(well)g il-,1-i>}7-l ~-2..E..£ ~t ~~.£~ 7}~ "r' ~9--

p-MOSFET QJ lll O l :§. {! ~ ( 123d) .i1} n-MOSFET QJ lll O l .s {! ~ ( 123e) g <?:! ~ i>} al ~ aj E7 QJ ~ ~ 0 l £1 

~ ~ 12fE (123 f) 7} ~ JI , p-MOSFET Qj c ~11 ~ .i1} n-MOSFET Qj c e-1] ~ g <?:! ~ i>} O:j ~ u:J E7 QJ ½ ~ 0 l 

£1 ~ {!~(123g).i!} ~~.§_(123h)7} ~9-. 5:.14<>1]-'-iQJ p+-p-p+.£ 0 ]~~~p-MOSFETt 't?-~.£.c 

( Oep 1 et ion Mode).£ %-3l-i>} ~ p-MOSFET0 l 9-. O:! 7] <>ll -'-1 QJ p-MOSFET t p+-n-p+ -2...£ 5:. 0 l ~~ ~ ~ 

~-2..9, o]7c}~Oll~ n~~<>ll 7]¾{i~o] 7}i;ll,;tjo]:~q. 5:.140l],1,.7Q} ~o] ~ ~~olJ,1,.7.Q:j ¾Zl-{i 

~ g <?:! ~ i>} ~ Hij ~ t FLD-'-} 0 l QJ Z4 ~ -,1-~ <>ll €<;{TI ii}~ ~ <?:! ~ g ~~ i>l-~ ~ ~ .s.£ ~ ii]-0::j FLD 

~Qj ~Q} o}cll.£ <?:!~~ 'T' ~9-. 
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A-11..Q.. E. /- Ol rl 
2.2. 2. T M'-T• 
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102.047515 ½~ <?J;i;}: 2004/6/14 

~oJl VMFLD£ T--"a 0 1 5:lu:J' 0 1 _§_r~Al~E.7~ ~£EJ~~(floating source)7} 9-c FLD IC~oJl 

T--"i:1 ¥! ii}y-~ ~ :sill Al E,CVCFLD)Q} <?1 ~ ¥! tj-. VCFLD~ ¾* ~ S:.lla-llboJl 49} ~ 9-. EE~ ~ 

"T~ SOI~ -9-£ T--"a¥! ii}y-~ FLD IC~oJl-"-1 ii}y-~ SOI~oJl ~ .:§_~;:i;l~E.7 ~, 9-c ii}y-~ SOI 

~ oJl ~ ~ :sill Al E-1 ~ -=r---"a ii} a:1 <?1 ~ii}~ T ~ 0 l tj- . EE tj- c ~ Ell ~ DRAM~ ii} 4 ~ FLD IC~ g T 

--"aii}~ iirt-l-~ so1~oi1 <?1~~-9-£ ~-w¥l ii}y-~ .:§_~;<lAE-19} ii}Ll-~ ~:sillAlE-1£ -=r---"a5:l~ 

DRAM A~g_ T--"cJii}~ l=lJ-~olr::J-. S:.17a~ ii}y-~ MOSFET4 ii}y-~ i?-~~ g 01%~ ~:sillAlE-17} 

~-W¥! T5: 0 lr::J-. -"'J--¥-~~(122)~ Bl.:§_2}~-9-£ <?:!~5:1.Jl, ~Zl-~~(123)~ ~~£2}~-9-£ <?1 

~ 0 1¥19-. S:.17aoJl-"i i?-~°s~ 0 1 ~AJ-5:l~ ~£"E§ n+ ~A(l24e)9} ii}Jf~~oJl ~ii}~ p °s~ 

(124f)~ ~:sill-"lE-1~ -§-~g ~7}Al7'17l ~ii}a:1 .:§_~;<lAE.7.!i!.tj- ~ ~ ~g 7✓!-~ T5: 0 lu:J, 0 1 

c7~ ~ ~ ~~ B-~AcJ lfl-S:_j~l °s~S:., ~7}~ A}~ ir"AcJ \ii 01 S:.7a-7coJl-"i9t ~~ ~n1l 01-"i 

71~£ ~~ "T ~9-- S:.17b~ ii}y-~ MOSFEToJl-"i ~£EJ ~~~ 01%~ ~:sillAlE-17} ~<?1~ g_ 

0 1%~ ~:sillAlE-19} ~~£ <?1~¥1 T:5: 0 19-. a:17loJl-"i ~£EJ ~~~ T--"i:Jii}~ -"'J--¥-~ p °s~ 

~ 71 ~~ <?J-oJl <?1 ~ ¥! 9-( ul S:.Al). S:.17boJl-"i ~ ii}-¥-~ ~(121) 0 1 Bl.:§_ 2}~ oJl <?1 ~ 5:1 Jl 

%Zl-~~(123) 0 1 ~~£2}~-9-£ <?1~¥19-. 

<124> ~ ~~oJl n:}c til~~Aa(Non-Volatile) ti!l.£.e-1 t:jl:l} 0 1~ T~~ 7✓!-~ FLD7} S:.18a-18foJl 1!~ 

5:161 ~9-. S:.18a~ T7H~ lll 0 1E~~g_ 0 1%~ 7a~ 0 lu:J, ~<?J- 0 1 7}~.:;<l?:l ?:J-~ ~£Fslll 0 1 

.:§_(floating gate)( 123k) ~ lll 0 1 .:§_ ~ <?1 ~ ( 183b) g ,,qo1 oJl T.Jl p ~ -9-£ S:.~ ¥1 ~H 1g °s ~ ~-¥­

~ 1ii.Jl ~-9-u:J, ~<?J- 0 1 7}~.:;<l~ -e-E~Jll 0 1.:§_(control gate)(123)~ ~£"E§lll 0 1.:§_(123k)9t~ 

.,qoloJl EE.9-c ~<?1~(183c)g_ 7}.:;<lu:J ~£"E§lll 0 1E(123k)~ ~j]_ ~tj-. S:.18boJl-"i~ ~£EJ 

lll 0 ].:§_(123k)7} p~-9-£ £~¥! ~fl'g~~~ <?JJf{f:-oJl~ ~Aa5:l.Jl, y-rij;:i;l <?J-¥-{E-QJ ~fl'g~~4 

~£"E§lll 0 l.:§_(123k)~ ~.:§_~Jll 0 l.:§_(123)7} 1ii.::i!.~~ ~~~711°1.:§_(split gate) ~Ell~?!"~ 
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1020.47515 ½?:1 '?JA}-: 2004/6/14 

0 1%~ l:ll~~AJ ti!l.£.cl 9l:l}0 l__,.__~ FRAM (Ferroelecrics Random Access Memory).Q...£. ~cl¾9-
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--x-}~ £.A-:l 01 o l rl_ 
u '-- --, O M.__,-. 
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ol rl~ 
,M ---r. 

<135> .5=.22a9t .5=.22b~ 7J-%~j-ll(Ferroelectrics, 710) ~~ol ~~%-6}i;}~ MOSFET~~Q:j VFLDQ:l ~ 

FRAM(75Q)g -=rz-,,_a~ct. 0 1~ MFIS(Metal Ferroelectric Insulator Silicon) 0 li:.} ~9-. AJ7l ~l 

~(183)~ 0 1 7J%~~-ll(710)7} ~~~ t:H-Botl -"}%~1B MFS(Metal Ferroelectric Silicon) ~~ 

~ ~1°1§_(123) ,,qolotl -"}%~°"1 MFMIS (Metal Ferroelectric Metal Insulator Silicon) ~~ 

Q:J FRAM(760) g TA.3 ~q. 

<138> .5:.23a~ A},,_j ~~~ (MJT, Magnetic Tunnel Junction Stack, 810)3!} VFLD~ ~ ~ ~~ ~ 1:11 ~ ~ 

,,_j rill-2-cl~ MRAM (Magnetoresistive Random Access Memory, 800) ,.i..il(cell)Q:J -=?-~~ 
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y-E}\flt:l-. 5:.23aell-"i~ AJ7l AF·Jlil-~~(810) O1 FLD(124)~ ~-"aii}7l O l~ell O 1u1 FLO ~Q:J ~ 

Z1- ~ 1?1 ~ 033) ell ~ -"a .£! Di '.U ~ -=r ~ ~ ~ al ~ q- . 

<l39> 5:.23b ~-"l A}-"dlil-itt-~(810)~ VFLD~ ~~ 1?1~~ Bl~~-"d till.£.cl~ MRAM (Magnetoresistive 

Random Access Memory, 850) A~ (eel l )Q:J T~ ~ y-E}\)! 9-. 5:.23a9} ~ ~r.H£ FLD(124) ~ ~ -"J 

~ +ell AJ7l FL0O24)9l ~ell A}-"alil-~~cs10) 0 1 ~-"a.£JDi '.U~ -=r~~ ~al~t:l-. 

<140> AJ7l A}-"alil-itt-~ ~ 7}~H~ A}7P~Jell Q:J~H-"i ~7lA7'f>J 0 1 1t!ii}~ -"a~~ 7}Al.::i1 '.Ut:l-. al7lell-"i 

9l ~7lA7'f>J~ A}-"alil-firLHQ:J ~A}Q:i ~~(Polarization)ell ril-2.t-"7 1t!i>}7ll ~9-. AJ7l A}-"alil-fir 

~ ~ ii} 49l firo l O } 1d al c.7 ~ 9l fir -2..£ T-"d .£10i '.U 9-. ~ ~~ -2..£ f 7H 9l -"l £ 9- c A}-"J lil-

~ ~ J -"} 0 19l ~~~-2..£ -=r-"a.£16l '.U9-(Pl5:..Al). i>}y-Q:J A}-"alif~~ Free layer£ 7}~H~ 

A}7l.7.Jell Q:J~H-"i ~~.£1°'1, 9-c ii}y-Q:J A}-"alil-~~ ~m,~-2..£ Pinned layer£ 

Antiferromagnetic layer~ exchange layer9t ~JJll -"}%S-ltil 9.l-¥--Q:J A}.7.Jell Q:J~H-"i ~~ii}.7-l 

~~9-. rtj-2.}A7 AJ7l A}-"alil-~~ ~ MJT(Magnetic Tunnel Junction Stack) 0 12.} ~9-. AJ7l A}-"a 

lil-~~~ ~ell-"i ~~~ f7HQ:I A}-"alil-fir~ J -"} 0 19l ~~~-2..£ T-"J.£1~ T~ell ~~.£!Al 

%ell ril-ct-"7 3.ll] f 7}7-1£ 4~ T '.Ut:l-. ii}y-~ BlA}.AJ~~(Non Magnetic Material)~ ~~ 

~ -2..£ -"}%ii}~ GMR(Giant Magetroresistance) O lti! 9-c ii}y-~ ~:§}fir ~ Q:J ~1?1~ ~ 0 1%~ 

TMR(Tunneling Magetroresistance) O lt:l-. 5:.8a9} 5:.8bell-"i9l VFLD~ M0SFETO l 0 }1d tl} O1½2t4 

MESFET0 l ~ T 5:. '.U q-. 

<l41> 5:.24~ 7}~ AJ1t! ~ lil-fir(Reversible Structural Phase-Change Film, 910)~ VFLD~ ~ ~ ~~ 

~ Bl~~-"a till.£.cl~ OUM (Ovnic Unified Memory, 900) -i1l(cell)Q:i T~~ Y-Et\119-. 5:.24ell 

-"7~ AJ7l 7}-~ AJ1t!~ lil-~(910) 0 1 FLD(124)~ ~.AJ~ +ell AJ7l FLD ~ell ~.AJ.£16l '.U~ T 
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_,.__ C: -._,_ 

q. 

Sb2Te3, GeTe, Ge2Sb2Te5, InSbTe, GaSeTe, SbSb2Te4, InSbGe, AglnSbTe, (GeSn)SbTe, 

PROM(Programmable Read-Only Memory, 300) A~Ccel 1).91 T5:~ L-}E}\!!t:.l-. 5:.25611-"i-::= AJ-71 

<144> ->-J-71.91 PRQMg 0 1%t>le:J ASIC(Application-Specific Integrated Circuit), FPGA(Field 

Programmable Gate Array)y- PLA(Programmable Logic Array) ~ ~ T~W 4- ~9-. 
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<145> AJ7l Anti fuse£ M <?:l 4- ~ ~ %~ ~ ONO(Oxide-Ni tr ide-Oxide) ~, ~4?~ftl-~, Chalcogenide 

<146> S:.2501l-'-i9.l VFLD(124)~ MOSFET 0 l 0 }1d e}0 l~ct4 MESFET, ~~ c:}- 0 1.2..c: ~ 0 1 ~ 4-S:. ~9-. 

<147> S:.26 ~ ii} 49.l MOSFET ~ Ell 91 VFLD( 124) ~ .Q..£. ~ ~.J,.a till.£. e-1 ~ DRAM ( 400) ~ -=jl-.J-.J ~ q-. 

VFLD(124) ~ SOI£ -=jl-.J-.J ~ 9 li!.9 (Body )(S:.26011-"i ~ p~ ~ )7} :rr £ c§ (Floating)~ 0, ~ ~ 0 1 ~ 

7}~1,Al ?:§.Q..~ %~%011 li!.9011 ~ii}(Charge)7} ~~~o, DRAM A~J!} ~ 01 <?J;;:J -"lzl-%~ 

<l48> S:.27a~ ii}y-9.l MOSFET ~ Ell9.l VFLD9t Bl~~.J,.a tiJl.£.e-1 ~ Ell9.1VFLD7} ~ ~£ ~~~o, ii}y-9.l 

EEPROM(Electrically Erasable Programmable Read-Qnly Memory, 500) A~~ -=j1-.J-.c3~q-. AJ7l Bl 

~~.J,.a uil.£.e-1~ ~£.t:§111°1~.2} ~~½111°1~~ 7}Al~ 0 1%111°1~ ~Ell 0 1,Al~ SONOS(Silicon 

Oxide Nitride Oxide Silicon) ~Ell9.l Bl~~.J,.a ull.£.e-17} ~ 4-S:. ~9-. S:.27a01l-'-i~ Select 

lineg T"'.3"5"}~ MOSFET0 1 ~011 ~.:u 0 }2.llall 0 1%111°1~9.l 1:11~~.J,.a tiJl.£.e-17} ~~ ~.Q..£ S:. 

-"l~o, ~Al~ ~?;17} 1:l}~O,S:. ~~ %~g w 4- ~9-. 

<149> S:.27b ~ AJ7l EEPROM9.l ~ 7} ~ £5:. 0 19 ii}Y-91 ! ~ g -=jl-.J-.J ~q-. 

<150> S:.28~ ~~ ~~011-"i %~0 1 7}';;"~ nl-~HPower) MOSFET ~Ell9.l VFLD(600) 0 lc}. <?:lit!-~~ 

MOSFET ~EH~ VFLD9} -=jl-;::EAJ.Q..£ 9-c 78~ VFLD(l24)~ T"'<Jii°}~ SOI~9.l ~7Jll7} 4- u}0 l3-

£01E-1(um)01l-'-i 4-l'lJl u} 0 l3-£0lE17J}Al %~~~011 lltct-"1 ~c}A]9, 111°1~ ~~~(183)91 ~ 

7JJlS:. %~~il-01l u:}c}-'-i 4-11 4xu]E,Crun)01l-'-i 4-~ Y-x 0 1E11J}A]9.l ~~ ~ 7}~9-- <?Jit!-~.Q.. 
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resistance)g_ ?tl-ll~t:l-. n:l-ct-"i 5:.28~ Ii}~~MOSFET~cll~ VFLD~ "'r~~Ell~ LDMOS(Lateral 

Double-Diffused MOS)y- Trench MOS~~ Ii}~~ MOSFETg_ cH:%11~ "'r ~9-. EE~ »ll 0 1~ 7l~oll 

.::::z.-,e1"i,l- -->-- Olrl_ 
I 't:! 2. T M'-T• 

<152> 5:.29~ 5:.2831} ~~ Ii}~ MOSFET~Ell~ VFLD(600)oll-"i Double-Diffused~Ell~ 7}:A.l~VFLD(650) 

<153> 5:.2831} 5:.29oll-"i~ MOSFET~ 7-ll 0 l.§..~ "A7_g.{}~~(Low temperature thermal oxide film)+~ 
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Depletion) 0 14 -¥-~.:g--~ (Partial Depletion)~ VFLD91 ~o"Jl u:}~ ,Al-%--§-711 3::~~ 9- ~9-.<:x:l 
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1020.047515 

~J-=j1--i>J- 1 EE~ 2~1 '.V-61-"i' ->-J7l BH,~QJ ~-¥- ~~ ~-¥-~ ~f-Dl-a-~ 3:} ~ !; ~Q._£ ii}~ 3~} 

~ 1i}.£~11 {} ~ ~ £. 

'B"} ~ 3~}~ 1i}.£~11 11 ~ ~ £. 

r ~a -=r- i>J- 6 1 

r ~a -=r- 15J- 1 1 

~a-=r-i>J- 1 ~~ 2~1 '.ll°i-"i, ->-J-7lQJ 3~}~ 1il.£~l 11~~£QJ· -=r-;::i:.~l '.llo-1-"i ~9+ 0 t2ll~l n117'l 

7-l Sil- <?:! ~ 0 l 5-1 ~ ~? QJ nll E- ~ ~ ~ 3:} ~ !; ~ Q._£ ii}~ 3~}~ 1il .£ ~l 11 ~ ~ £ . 
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1020.047515 

'51 ~-7.--l .::::::L..Q_ .:::Z..,J_.:j <5}~ -7.--l .::::::L. ol r, 1...;.,2, Io '-- 1...;.,~ 
Ol ti I 0 2,,--- ---,'C" 
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½?:l ~.7.}:. 2004/6/14 

1:l} C -'ill .:;(l 7--l *l :;::, 
~ J_Al 1::l -, =-i-=-. 
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*o o-

Exhibit 1006 - Page 325 of 375



102.047515 

[ ;;;;J -=r c5J 33 l 

;;;;J -=r c5J 10611 ~ 01 Al , 

-"J-71.Q.J ~~ 91:l} 0 l~l~ p-MOSFET."i!} n-MOSFET7} ~~_Q_s_ ~~<?:!~~ ~E}lQ.J B-~AJ ~5:.~l 

~-2-s.. T"'a:£1~-¥- 1RQ.J ~u:ic.1~ _¥_~-8"}9 4 ~u:ic.17} <?J~B-7<}9} ½~B-7<}611 <?:!~:£1~ 

-"J-71 i>}y-Q.J S ~.Al~ E7 9 l:3} 0 1 ~2.Q.] ~~ ~ -"J7l Q.J %}y-Q.J 9 l:3} 0 1 ~1 ~ u:i E7 Q.J ½~ 611 <?:! ~ 

£1 .:il, 

-"J-71 9-c i>}y-Q.J S~Al~E7 91:3} 0 1~2.Q.J ~A~ -"J-71.Q.J 9-c i>}y-Q.J 91:J}olAl ~u:iE1Q.J ½ 

~611 <?:!~:£1~ ;;! ~ ~~_2_s.. i>}~ 3~}~ ~5:.~l ~~§]s... 

[ ;;;;J -=r c5J 34 l 

;;;;J -=r c5J 10611 ~ 01 Ai , 

-"J-71.Q.J 91:l} 0 l~l~ -1/.} 0 lc.l~E7~ 0 1%~ SIMM~~ T"'Ji>}o:j, ~.z,:i~E}lQ.J p-n-p-n~~~ 0 lir-

9 ~, g Q.J P~ 71¾~<?:l-611 ~i>}.:il ¾TI-Q.J P~ 7ll 0 ls 11<?:!~J!} 7ll 0 ls~ 7}.Al.:il, 

i>}y-Q.J MOSFET ~ .¥_ ~i;} ~ 91:l} 0 1 A27} ~ 5:.~l 7l-¥!-_2_s..1f-- E7 <?:! ~{:! 4 1:lij {:!_2_s_ <?:! ~ :£101 ' 

-"J-71 -1/.} 0 lc.lA£7Q.j u}.Al~61l ~~ n~~J!} -"J-71 MOSFET qu}olA2Q.j ~A7} <?:!~:£1~ ;;!~ ~ 

~ _2_s_ i>} ~ 3~}~ ~ £~1 ~ ~ §] s... 

104-57 
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102.047515 

[ ~ -=r-e;J- 35] 

~a-=rw 10o11 ~ °"l-"i , AJ-7154 91:J1- 0 1 _,.__ 1 ~ -1/-1- 0 1 cl_,.__ E-1 st .:§_ ?d!Al ~ E-171- T~ _Q_..£. ~ ~ ~ sRAM AJI 

g -=?-.AJ i>l-°'1, 'T~ ~ Eli -9:J p-n-p-n-p-n~ w g 0 1 ,¥-j]_ ~, g 54 p-n-p-n ~ w ~ -1/-} 0 1 cl ~E-1 ~ -=?-.AJ 

i>}.Jl u};;zlllf-9:J n-p-n ~W~ MOSFETg -=?-.Aji>}.Jl 711°1.:§_~ 7};;zl9, 

AJ-7 l -1/-} 0 l cl ~ E-1 oll,J,7 ~, g -9:J p ~ 7 l ¾~~ell ~ ii} ..ll ~ Z} 54 p ~ 711 ° l .:§_ ~ ~ ~ :il} 711 ° 1.:§_ ~ ~ 

[ ~a -=?--f5J- 361 

~a-=r-f5J- 10o11 ~°"l-"i . .J..J-71.9:J 91:11- 0 1~1~ i>l-L-l-.9:J .:§_?dl;;zl~E,st i>l-L-l-54 ~3IllAlE, ~ 0 1¾~ DRAM 

,).Jlg -=?--"ai>l-9, 'T~~Eli-9:J n-p-n-p~Wg 7};;zl9 ~,g54 n-p-n~ MOSFETg -=?--"ai>}.Jl u};;zlllf54 

n-p~W~ ~..£.EJ :3'.:A~ 71¾ ~~0 1 <?]7}S-l~ p-~~_Q_..£. 0 1,¥-01~ _:g-~~~g 0 1%~ ~3Ill 

-"l E-17} S-1 ~ ~ g ~ ~ _Q_..£. ii}~ 3~1-~ ~ s..~il ~ ~ ~ ..£.. 

[ ~a -=?- -f5J- 3 7 l 

~a-=r-e;J- 36oll ~°"l"'i . .J..J-7154 DRAM ~g -=r-"ai>l-~ *~~~_Q_..£_ ~3IllAlE, ~ ~-"ai>l-~ 1t!~Aa ~ 

£~1..£. ~ n-p~W~~-9:J ~~ 01 MOSFET~ -=?--"ai>}~ B°~Aa ~s..~l ~~.!i!.r.} ~ ~ g ~~_Q_..£_ 

ii}~ 3~1-~ ~ s..~il {l ~ ~ ..£.. 

[ ~a -=?- -e;J 38 l 

~a-=r-e;J 36oll ~°"l-"i . .J..J-71~ DRAM ,).~g -=r.Aai>l-~ *~~~_Q_..£_ ~ ~3IllAlE17l- ~~~g 0 1¾~ 

~ lI!l-"l El~ ~ ~ ~ ~ ~ ~ g ~ ~ _Q_..£. ii}~ 3~1-~ ~ £~1 ~ ~ ~ ..£.. 

104-58 
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[ 51J -=r "5J- 39 l 

51J-=r"5J- 10611 '.V-°"l Ai. ,,..J-719.l t:.11:J} 0 1 ~1 ~ ii}i.+9.l ~~Al~ E1 ~ 0 1 ¾~ 1:Jl ~ ~,).a uil.2. ~ A.il g 

-=r,).a ii}n:l, 01 ¾ 1-11 °1 ~ ~ 7}{1 y~ MosFET-=r::?:: ~ 7}Al o:1, 

~l 1111 ° l ~ ~ ~N lg O l ~ ,).a .£1 ~ ~ 3. 9l- ~ll 111 ° l ~ ~ ~ ~ g 1-} 0 l 611 ¥ .:i1 '.V-.2. 9 , 

~l 2111 ° l E ~ ~l 1 lll O l ~ 9} ~12 lll O l ~ ~ ~ ~ g A} 0 l 611 T .:i1 '.V- .2. 9 ' 

[ ~ -=r "5J- 40 l 

51a-=r"5J 10611 '.V-°1A7' AJ-719.l 91:J}O]Al~ ii}y-9.l ~~Al~E1 ~ 0 1%~ Bl~~,).a nil£~ .J.,ilg 

-=r,).aii}o:l, 0 1¾ 1-11°1 E ~ 7}{1 y~ MOSFET-=r::?::~ 7}Al9, 

~1 1111 ° 1 ~ ~ ~n lg 0 1 ~ ,).a .£J ~ ~ 3. 9-1 ~ -¥-~ 31} ~11111 ° 1 ~ ~ ~ ~ g At 0 1 611 ¥ .:i1 '.V- .2. 9 , 

~12111°1~~ ~nlg 0 1 ~,).d.£1~ ~3.61]Ai AJ-71 ~lllll 0 l~Q} 1Jii}Al ?J-~ i.+niAl -¥-~ ~ ~11111°1 

~ Q} ~l 2 lll O l ~ ~ ~ ~ g A} 0 l 611 T .:i1 '.V- .2. 9 ' 

~11111°1~~ ~<?£JI} ~~.£!Al ?J-~ ~ g ~~.2..£ ii}~ 37<}~ ~.5:.~➔l {]~~.£. 

[ 51J -=r "5J- 41 l 

51J-=r"5J- 10611 '.V-°1A7, ,,._J-719.l tjl:3} 0 1Al~ ii}y-9.l ~~Al~E1~ 0 1%~ 1:Jl~~,J.d uil.2.~ .1.,ilg 

-=r-"a ii}n:l, ii}i.+9.l 111 °1 ~ ~ 7}{1 "r~ MosFEr-=r::?:: ~ 7}Al o:1 , 

104-59 
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102.047515 

17S-=r-.:.J 421 

~a-=r-'i>"J 39-41%-9.l o-i~ ~ 'i>"Jall '.V.°"1-"i, .AJ-71-9.l Bl~~Aj nll.2..e-1 ~ t>}L-}--9.l ~~/£c~l~ g "t?-% 

t>}cil ~..2..£ ~e-l~o, '.V.~ ~Y-9.l 711°1.§_~ ?!-~ 3:1g ~7cl..2..£ t>}~ 37<}~ ~£~1 ~~~£. 

I ~a T .:.J 43 l 

I ~a -=r- .:.J 44 l 

~J-=r-'i>"J 131} ~ 01 -=j1-Aj~~ 37<}~ ~£~1 ~~~£~ All-3}i>}~ l:lJ-~..2..£-"i, 

t>tL-l--9.l 7l3l!131} 0 1 7l3l! ~all l:1~{131} ~~{} g ?!-~ -g-y ~~ ~Y-9.l ~n ~~~ ..2..£ 0 1-¥-

.AJ- 7 l 7 l JI! 131} B° ~ AJ ~ ."5::. ~l 7 l JI!, ~ ~ % % all °"1 ~ i>} y-c} ."5::. 7 l JI! ~ ~ ~ g AJ ~ i>} al ~ ~ 

i>} 71 ~ ~ AJ ~ T$: ~ ?!-~ ?,J-~ 3:1 g ~ 7cl ..2..£ i>} ~ 37<}~ ~ £~1 ~ ~ ~ £-9.l ~l-3}1:IJ-~ . 

104-60 
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l ~J --=r "8-J- 45 l 

~J --=r"8"J- 2Q} ~ 0 1 --=r,,.a ~ ~ 3~t~ 1il-5:.:~n .:§1 ~ §J .£ ~ All ~i>t~ 1:3J-lfl .Q...£Ai, 

i>}y-.Q:J 71~14 °1 71~ ~~l 1:1fl{i4 <?:!~{i g ~~ ~4- ~~ ~4-.Q:J ~:d- ~<?:!~ .Q...£ 0 1~ 

0, ~ ~ <?:! ~ 1 g <'§ Aa i>} ~ ~ 7-ll, 

~g <'§Adi>}~ ~7-ll (~7l~P-i ¾~~ ~~T~~ ~~~.£ T~~tj-), 

AJ7l ~ <t! ~ 14 AJ7l ~~ --<a 1il-S:.~~171 ~ g ~ ~-8"} JI., AJ-71 ¾~~ ~ 0 1 .¥. "®-~ ~ ~ ~~ --<a 

71 lfl-5:.~l C-jl:l} 0 l~l~~l ~4- ~~ ~4-.Q:J ~:d- ~<?:!~4 1:lfl{}, <?:!~{ig ~~li>}~ C-JH}olA 

~ ~Ad -8"} ~ ~ 7-ll ~ .¥. W-8"} ~ -31 g ~ ~ .Q...£ -8"} ~ 3~}~ lfl-5:.~l ~ ~ §} .£ .Q:J All~ 1:3J-lf} . 

l ~J --=r "8-J- 46 l 

~J--=r"8"J- 44 EE~ 45S4 ~~ 3~}~ 1il-5:.~l .:§1~§}.£.Q:l All~l:3J-~~l ~O,A7' AJ-71 ~~--<j 1il-5:.~l7l 

.AJ-7] ~~78 ifrS:.~171~4 -8"}y-.Q:j 0 fl7R7l~g ~~i>}JI., AJ-71 ~~~ ~ 0 1 ±~~ ~~ ~~ 

AJ ifr 5:. ~l ~ g All~ ~ y-Pi Al ~ ~ --<j ifr 5:. ~l 7 l ~ ~ All 7i i>} ~ ~ 7-ll. 

.AJ-71 ~<?:!~lilt .AJ-71 ufl7fl 7]~~1 \}o}~~ B°~AJ 1il-5:.~l~ g 1]~i>}JI., ufl1fl7l~g All.7-li>}~ 

B-7-ll~ ±~i>}~ ~g ~~.Q...£ i>}~ 3~}~ ifr.£~1 .:§1~§}.£.Q:l All~1:3Jlfl. 

104-61 
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~J-=r~J- 46ell ~ °1 A-L %71 °H 7H 71 Jll- ~ ~ ~ g ~j]_ 12" ~ 71 'o g 7};.;l 1:9 ' AJ-71 g}: ~ u~ AJ ~ 

.s:.~1~ g AJ-71 u~Aa ~.s:.~171~.Q...£-¥-£1 ~~! 3[.Q...£ ~~<5}e:J ~lg"~Jl. AJ-71 ~<?i~1ell 

~J T ~J- 44 ~ ~ 45 ell ~ °1 Ai , 

AJ-71 7lJlrl~ 9e}olAlg !etAd~ 4-ell ~171<5}~ ~g ~~.Q...£ <5}~ 35:}~ ~.£~1 ~~§J.£9.l 

~l ~ l=lJ-1f} . 

[ ~J -=r ~J- 49 l 

~J-=r~J- 44 ~ ~ 45ell ~ °1 A7 , 

AJ-71 ~<?1~1J!t AJ-71 U~AJ 1il-.£~l9.l ~~\:!~ z}z} i:-~~_Q_.£ ~°1 ~~ ~g ~~_Q_.£ <5} 

~ 35:}~ 1il-.s:.~l ~ ~ :.aJ .£9.l ~l ~l:lJ-1f}. 

[ ~J -=r ~J- 50 l 

~J T ~J- 49 ell ~ °1 A7 ' AJ-7 l i:-~ ~ _Q_ .£_ :8. ~ ~ \:! ). } 0 l ell 250 °C -650 °C ell ).i ~ ~ i:-~ _Q_.£_ :8. 'F 

Zl-~ ~~ g ~ Ad <5} 1:9 ' ~ ~ 0 l ~ ell ~ 5:1 e-1.£ lf.. \:! g ~ ~ ~ i>} j]_ ' ~ ~Al ell ~ 5:1 e-1 i>}O:j ~ ~ \:! 

J,.} 0 19.l ~Z}g ~ellJl ~~7J-5:.~ ~7}Al7'1~ t!-7-ll7} 4-7}.£ ±'®-~~ ~g ~~_Q_.£_ i>}~ 35:} 

~ 1il-5:. ~l ~ ~ :.aJ .£_ 9-1 ~l ~ l:lJ- 1f} . 

104-62 
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102.047515 

I..Q... 
-, '--

104-63 
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½~ ~A}: 2004/6/14 

104-64 
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½~ ~7-}: 2004/6/14 

li!..¢ ol rl l:Jlol A l..Q.. 21-~ tj-7.=1 A-:l J:ll- c .=;Jl .::'z. • ...., , ~ --i r - 2. ;,:;: '-- i....:. 2. o '--'- -'-"'l o , 

104-65 
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½~ ~7-}: 2004/6/14 

104-66 
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102.047515 

Al ?J"..Q..~, PROM(Programmable Read-Only Memory)~ T-"clii-}~ ~ ~ "!:; ~..Q...£. ii}~ 3~}~ ~S:. 

104-67 
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102.047515 

c~a-=r-% 101 

104-68 
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0 1~7} ~ ~.£. <?:l.~:£10-i EEPROM(Electrical ly Erasable Programmable Read-Only Memory) A~ 

104-69 
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21- -7.l OJ- O nl 
A \-o-'!, 

104-70 

½~ ~-7.}: 2004/6/14 
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~ 7c1 _Q_.£. ii}~ 3,::i:}S(d ~ 5:.~~1 ~ ~ ~ £ . 

[ ;;i;J .=rz- 15J- 80 ] 

~J-=rz- 15J- 54-78 ~ °1= ~ 15Jell ~o,_;.i, .AJ-71.Q:I 3,::i:}S(d ~s=..~l 11~~.£..Q:i 0tcll1+ ~ell, 

[ ~J -=?-15J- 81] 

~J-=rz-15J80ell ~O,.J.7, -AJ-71.Q:I 71~~ ~"'T.Q:J t:jl:!}01~2~ 7}~ ~5:.~l71~0lo:1 -AJ-71 t:jl:l}olAl:il} 

[ ~J-=rz-~ 82] 

~J-=rz- 15J54-78 ~ 0, = ~ 15Jell ~ 0, .J.7 ' .AJ-71 .Q:J "'T~ t:j l:!}01 ~lg ~ Ad ii}~ 1r!-~ Aa ~ 5:.~~l .Q:J 0 }cll 

[ ~J -=?- 15J- 83 l 

~J-=rz- 15J-82ell ~ 0, .J.7 , -AJ-71.Q:I ii}-¥-~~~ -AJ-71 "'T~ t:j l:!} 0 1 ~l.Q:i 0 }cll ell ~ ~ ~ <t! ~l ~ .Q:i <t! ~ ~ 

J1-} Aa ~(Align)~ o:1 'ii}-¥-~~ g -=?-.AJ ii}~ ~ ~.Q:J ~-¥- ~ ~ ~ -¥-.Q:J w 017} "'T~ t:j l:l}Ol ~.Q:J ~ 

.:!i!. ct- w ~ ~ g ~ 7c1 _Q_.£. ii}~ 3;i:}S(d tfl-s=..~l 11 ~ ~ .£.. 

[ ~J -=?- 15J- 84 l 

~J-=rz- 15J54-74ell ~O,.J.7' nll.£..~ ~ -=r1--"J<5}~ AJ-71 1rf-~AJ ttl-5:.~l ~ ~ oJl.£.~ ~~~Al 

(Redundency) ~ ~ ~ ~ g ~ 7c1 _Q_.£. ii}~ 3,::i:}S(d it! 5:.~l 11 ~ ~ £. 

104-71 
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[5:. l] 

204 

203 

202 

201 

255 
p-sub 

242 234 

: 211 32 : : 
. ~~ ...... . 
. - . . .. . 

• 6 • • • •••• . . . - ... . . . . . _,_..,...... ~~ .... . 

241 p-sub n-wcll 243 

104-72 

225 
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[.5=. 2] 

112 

101 

151 

103 

[.5=. 3] 

154 

104 

153 

135 

143 p-sub 

123 

114 

n-well 142 

104-73 

125 

134 

122 

111 

121 

145 

134 

122 

124 

121 

146 

Exhibit 1006 - Page 342 of 375



( 5:.. 4a] 

153 

(5:.. 4b] 

1~{ 

. . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . ~ . . . . . . .. . . . . . . . . . . . . . ............................................... . . . . . . . . . . . . . .. . . . . .. . . . . . .. . . . . . . . . .. . . . . . . . . . . . . . 

180 

n+ 

p 

n+ 

190 
p-sub 

104-74 

120 

121 

134 

120 

121 

191 
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[.£ 4cl 

104 

153 

[ 5:. 4d] 
123 

104 

153 

p-sub 

190 

. : -:•:• :-: -: -: . :- :-:- :• :- : -:-: -: . :- :- :-: . : -: -: •t.33:· :- :-: -: . : . :-:·: -:- :-:-: -:-:-:. :- : -:-: · .. . . . . . . . . . . . . . . . " . . . . - . . . . . .. . - . . . . . . . . . . . . . . . - . . ----·----------

180 

.......... - ............ - ........ - .. - . - ..... - - -
-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-taJ:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-:-. . . . . 

180 

104-75 

124 

121 

½~ <?J;;z}: 2004/6/14 

120 

121 

134 

146 

122 

134 

146 
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[.5:. 5a] 

123 
121c 121d 

104 

153 

[.5:. 5b] 

105 

153 

• - • • • • • • ■ • • • • • • - • • • • • • .. . . . . . .. . . . . . . . . . . . - . - - . 

180 

+ 
n 

p+ 

n+ 
p 

. . - .... - . - ......... . . . . . . . - ............ . 

104-76 

122 

134 

} 128 

138 
121 

},u 
120 

121 
138 

121 

120 

121 

134 
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102.047515 

[.5=. 6a] 

[.£ 6b] 

. . .. . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . .. . . . . . ,. . .. . . . .. .. . ................................ 

122 

n+ 

124 

121 

133 131 

104-77 
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½~ ~.7.}: 2004/6/14 

[5=. 7a] 

122 

n+ 

124 p 

n+ 

121 

131 

[5=. 7b] 

121 

133 
131 

104-78 
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102.047515 

(5:. 7cl 

124---· 
182 

121 

133 
131 

(5:. 8a] 

133a 
121 

133 131 134 

104-79 
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[.5=. 8b] 
122 183 

133a 
121 

133 131 

[ .5=. 8cl 
122a 123a 

-~-- 183 

124 

"-=-+---- 124a 

13311 

134 

133 131 

104-80 
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'tj< 
.--1 
......... 
<:.O 
......... 
'tj< 
0 
0 
N 

'K" 
o1ll 

n1r 
,l\]ill 

I..(') 
rl 
I..(') 

~ 

• N 
0 
.--1 

-"O 
CIJ 

U1 -

. ' ..... . . . .. . . . . ~ 

.·.·.·.·.·.·.·:·~•:·:·:· . . .. . . . . . . . ~ . . . .. . . .. .. . . . . . . 

122a 

183 

123 

:._:_;. 

124 -

134/ 7 

123a 

131 
133 

122a 

121 

..... 
00 

I 
-:1' 
0 ..... 
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[ 5:.. 9a] 

184 

123 

133 

[5:.. 9b] 

122 

133 

122a 133c 

131 134 

122a 

131 

133c 

134 

124 

18..1 

121 

104-82 
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102.047515 

[5:. 10a] 
122 

p+ -:-:-:-:-

.... p ..... 

124 

135 

[5:. 10b] 

124 

135 

122 

121 

n ..... 

n+ ..... 

121 

½~ ~7-}: 2004/6/14 

104-83 
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102.047515 

(.5:.. lOcl 

123 

124 

13S 

(.5:.. lla] 

133a 

124 

122 

122a 

123b 

183 

121 

104-84 
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1020.047515 

[.5:.. 11b] 

[.5:.. 12] 

123 

133a 

121a 

........... . . . . . . . . . . . . . . . . . . . . . . 

........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
........... 

........... . . . . . . . . . . . ........... 

133 

½~ ~.At: 2004/6/14 

122a 

121 

124d 

124c 

124b 

124a 

121 

131 134 

104-85 
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[ .5:. 13a) 
123a 124 

123 183 

135 

133a 122a 

[ .5:. 13b) 
124 

135 

123 

183 

133a 

104-86 
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[.5:. 14] 

18..111 

l2Je 

[ .5:. 15a] 

133a 

123f 122a 123h 

131 

....................... - .. . . . . . . . . . . . . . . . . . . . . . . . . ·.·.·. ·.·. ·.·. ·.· ................. . 

................. - ............... . . . . . . . - ........ - ............... . . . . . . . . . . . . - ..... - .......... . . . - .......................... ' .. . 

. . . . . . . . . . . . . . . . . . . . . . . . . . - ... - .... - .......... . . . . . . . - .............. - . 
. ...... . . . . . . . . . . . . . . . . . . . 

132 

104-87 
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1020.047515 

[5:. 15b] 

133 

16la~ 

[5:. 16a] 

123j 

133a 

... - ................ - .. - . . . . . . . . . . . . . . . . . - ......... - .. 
. . . . . . . . . . . . . ' .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . ' .... - ................ . . . . . . . . . . . . . . . . . . . . . . - .... - .. 

122 

.......... -........... 
. . . . . . . . . . . . . . . . . . . . . . 

133 

161c~ 

131 134 

~--BL 

-r 
WLI 

½?::} ~.7.}: 2004/6/14 

132 

/161b 

124 

183 

121 

104-88 
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1020.047515 

[S:. 16b] 

123j 

133a 

[S:. 17a] 

134 

122 

........... . . . .. . . . . . . . 

. . . . . . . . . . . . . . . . . . . . 

133 

122a 

133 131 

.. .......... . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .......... . 

. .......... . . . . . . ' ..... . 

131 

124 

123i 

134 

104-89 
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[5:. 17b] 

121a 

[5:. 18a] 
122a 

131 133 

183b 

123k 

183c 

121 

104-90 

½~ ~.7.}: 2004/6/14 

123n 

123a 
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(.:S::. 18b] 

124 122a 

123a 

123 

131 133 

(.:S::. 18c] 

323 122a 

123 
183b 

123k 
183c 

121 

133 131 

104-91 
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[.5=. 18d] 
123a 122a 

30 

183 

124 

123 

121 

134 133 131 

[.5=. 18e] 

122a 122c 

123a 

124 

123 

121 

183b 131 
133 

104-92 
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1020.047515 

[.5:.. 18f] 

756 

123a 

123 

................................. . . . . . . .. . . . . .. . . . . .. . . . . . . . . . . . ~ . . 

183c 183b 123k 

104-93 

122c 

Exhibit 1006 - Page 362 of 375



½~ ~A}: 2004/6/14 

[.5:. 19a] 
Scribeline 

412 

mH 
413

a 11111 

413b 

411 

413d 

413a 413a ~I 413b 

413c !II 413d 

Wi: 

413c 1111 413d 

[.5:. 19b] 
Scribe line 

412 

411 

413a 11111 
::-:-

;;;:,:::;;; Iii 
413a !1111 

z'. ;,;,,;;;;,;,;,;,;;; !iii 413 b 

413
c 11111 

413a lllll 

''':::•:'' ii 413b 

104-94 
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(,5:. 20a] 

700 

Word Line 
(WL) 123 

133 

(,5:. 20b] 
Drive line Drive line 

············ ...••........ 
/ ~¥?-~ x-11·· •• 

122a 
Drive Line 

(DL) 

131 

Bit Line 
(BL) 

n-2 

134 

Drive line 

. . . . . 

121 

BL ---.------t------+---+----t----+---------1----1-----~ ·. ; .................. ·· 

700 

WLI WL2 \VLn 

104-95 

½El <?J;z}: 2004/6/14 

770 

Sense amp 
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½~ <?J~}: 2004/6/14 

[.5:. 20cl 
BL BL 

.. ··· -~ .................. ··• .. . . 
Drive Line -----+-----------~----

• '-------1- • 

·. ·~ 
Sense a::~----------------- ---- ~ 

r1 
700 

770 

104-96 

Exhibit 1006 - Page 365 of 375



[5:. 21a] 

730 

[5:. 21b] 
Bit line 

Drive line 

122a 

_.. ~W-L~ . 

730 

131 

WL 
_L_ 

WL 
_L_ 

104-97 

:-:-:-:-:-:-: 701a · - .... - . 

131 

Block Select 
_L_ 

183 

134 
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[S:. 22a] 
122 

750 

:- : 124 · : · >: · > :- : · . . ... - .. 

183 

710 

134 

131 

[S:. 22b] 
122 

750 
.. - ...... . . . . . . . . 

: -: 124 · : · : · : · : ·: ·: · . . ..... . . . . . . . . . . - ....... . 

183 

710 

133 .. 

134 

13) 

104-98 
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1020.047515 

(S:. 23a] 

800 

123--­

WL 

801b 

830 

Digit Line 

104-99 

121 

820 

Bit Line 
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102olo~ 7515 

[5:.. 23b] 

801a 

820 BL 

801b 

850 

~ 
••••••• . . . .. . . . . ... . 

. . . . - . . . . ... . . . . .. . 
_...,,7 - • • • • • • •••• _ ... _ .. :---.... :-'"'" ................... . . . . . . . ..... ' ... . . . . . . . - ......... . . . . . . . . . ......... . . . . . . . . . . . . . . . . . . . . . - . . . . ........... . . . . . . . . . . . . . - ..... . . . . . . . . ' ......... . . . . . .......... . . . . . . . - ..... 

830 

134 

104-100 
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", 

' -,~· 
102.0\! 7515 

[.5:.. 24] 

900 

Reference voltage 
123 

. . . . . . ... . . . . . . . .. . . . . . . . . . . . . . . . . ~== . . ' . . . . --:---.--:--.-. ... ..... -:-.--::-.--: 

133 

131 

BL 

104-101 

910 

J~~~~~!:!.tQ.,1-
(Reversible Structural 

Phase-Change film) 

134 

½~ ~;z}: 2004/6/14 
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~: 
:,, 

1020-li 7515 

[5:. 25] 

300 

[5:. 26] 

400 

~ 

133 

131 

BL 

BL 

104-102 

½?:1 ~7-}: 2004/6/14 

310 Fuse or Antifuse 

134 

134 
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[.5=. 27a] 
122a BL 

............ . . . - ....... . 

500 

134 

121 

133 .. 
- ........ . 

131 GND 

[.5=. 27b] 
Bit line· 

Select line 

WL ------lll 

104-103 
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' , 

' 

' 102 17515 
-11 

[5:. 28] 

600 

~ 

[5:. 29] 

650 

............. . . . . . . . . . . . . .. - - .. - ... . . . . - . - . . . . . . .......... . . . - .... - . . . . - . - - ...... . 

....... ... - . 
:-:- 133a :-:-:-:-

. . . . . . . . . . . . . . . . . . . . 

. :- : 133 

. . . . . . 
· : · : < 133a · :- : · : 

. . . - - ...... -
=~=i..:· ... :-:-:-:-:-:-·-·. 

:::::: 134 ::::::: --- s···-.... - ..... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . 
. . . . - ..... . . . . . . . . . . . . ----------- ---.... - ..... . 

131 

.. - - ...... -.. - - .. - - .. . . . . - ...... . . . . - .. - ... . . . . . ' ..... . . . . - ...... . . . . . . . . . . . . . . . - ...... . 

:-:- 134 -:-:-:-.. . . - . ····s···--. . . . .... . . . . . . . . . -. . . . . . ... . . . . . . . .. . . . . - . . .. 
. ·~ .. _ - ·-. - . _ . 
. . . . . . . . . . 

131 

104-104 
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PATENT APPLICATION SErHAI. NO. ________ _ 

06/25/2004 EAREGAY10000005910873969 

01 FC:2001 

PT0-1556 
(Si87) 

385.00 OP 

·u.S.Govemmen1 Prin1ing0t1ice: 2001 •81•697/59113 

U.S. DEPARTMENT OF COMt-.11.:RC[ 
PATENT AND TRADEMARK OFFICE 

FEE RECORD SHEET 
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Applicat,on or-Docket Number -
PATENT APPLICATION FEE DE-TERMINATION RECORD 

Effective October 1 , 2003 Irr~ ::J-/-19E-.°1 
-

CLAIMS AS FILED • PART I SMALL ENTITY OTHER THAN 
<Column 1 l (Column 2l TYPE c::J OR SMALL ENTITY 

TOTAL CLAIMS M RATE FEE RATE FEE 

FOR NUMBER FILED NUMBER EXTRA BASIC FEE 385.00 OR BASIC FEE 770.00 

TOTAL CHARGEABLE CLAIMS '?Cc) minus 20= . 
'?2> XS 9= XS18= OR . ~ 

INDEPENDENT CLAIMS ) minus 3 = .P X43= X86= OR 
MULTIPLE DEPENDENT CLAIM PRESENT D +145= OR +290= 

• If the difference in column 1 is less than zero. enter "O" in column 2 TOTAL ~x, OR TOTAL 

CLAIMS AS AMENDED • PART II OTHER THAN 

(Column 1) (Column 2) (Column 31 SMALL ENTITY OR SMALL ENTITY 
CLAIMS HIGHEST ADDI- ADDI-<( REMAINING NUMBER PRESENT 

RATE TIONAL RATE TIONAL .... AFTER PREVIOUSLY EXTRA z AMENDMENT PAID FOR FEE FEE w :s 
Total Minus X$18= 0 . - = X$9= OR z w Independent Minus ..... = 

. 
:s .. 

X43= X86= 
<( 

FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM □ 
OR 

(./ ; {1 I 
+145= OR +290= 

l I I 
TOTAL TOTAL 

AODIT. FEE OR AODIT. FEE 

(Column 1) (Column 2) 'Column 31 
CLAIMS HIGHEST 

ADDI• ADDI• m REMAINING 
. 

NUMBER PRESENT .... AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL z AMENDMENT PAID FOR FEE FEE w 
:s ~ 

0 Total • Minus - = X$9= OR X$18= z w Independent • Minus - = :s X43= X86= <( OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM n 

+145= OR +290= 
• 

TOTAL TOTAL 
ADDIT. FEE. OR AODrT. FEE 

(Column 1l <Column-21 <Column 31 
CLAIMS HIGHEST ' ADDI- ADDI-(.) REMAINING NUMBER PRESENT .... AFTER PREVIOUSLY EXTRA RATE TIONAL RATE TIONAL z 

AMENDMENT PAID FOR FEE FEE w :s 
Total 0 * Minus ... = X$9= X$18= z OR w Independent * Minus ... : :s X43= X86= <( 
FIR$T PRESENT~TION OF MULTIPLE DEPENDENT CLAIM r l OR 

+145= OR +290=. 

• If the entry in column 1 is less than the entry in column 2. write -o· in column 3. TOTAL . TOTAL 
- If the •Highest Number Previously Paid Fo(' IN THIS SPACE is less than 20, enter "20: ADDIT. FEE PR ADDrr.i::e:e 
-tt the "Highest Number Previously Paid Fo(' IN THIS SPACE is less than 3. enter "3: 

The "Highes1 Number Previously Paid For· (Total °' Independent) is the highest numbef found in the appropriate box in column 1. 

FORM PT0-675 l'Rev 10/031 Paten! and Traoemani Olfic:e •• V.S. DEPARTMENT OF C0MMeACE 
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