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(57) Abstract: In this method for manufacturing a semiconductor device: separated semiconductor chips are laminated on a semi-
conductor substrate on which are formed a plurality of semiconductor chips having semiconductor integrated circuits on the main
surface side thereof, semiconductor chips on different layers are connected in a manner enabling signal transmission; and the semi -
conductor chip sections subsequently laminated are separated. This method for manufacturing a semiconductor device comprises: a
first step in which an insulation layer is formed on the main surface of the semiconductor substrate; a second step in which the separ -
ated semiconductor chips having semiconductor integrated circuits on the main surface side thereot are oriented so that the surface
on the reverse side from the main surface faces the insulation layer, and are laminated upon the semiconductor chips formed on the
semiconductor substrate with the insulation layer therebetween; and a third step in which connected portions that enable signal trans -
mission between the semiconductor chips on different layers are formed.
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L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
See extra sheet.

L I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
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3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the

payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)



INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/056005
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Document 1 (JP 2002-16212 A (Seiko Epson Corp.), 18 January 2002
(18.01.2002), paragraphs [0029]-[0075]1, [fig. 1]-[fig. 3], I[fig.
8]-[fig. 11]), and document 2 (JP 2010-80752 A (Panasonic Corp.), 08
April 2010 (08.04.2010), paragraphs [0018]-[0029], [fig. 1]1-[fig. 5])
have disclosed amethod formanufacturing a semiconductor device, wherein
individuallydivided semiconductor chips are laminatedona semiconductor
substrate having formed thereon a plurality of semiconductor chips, each
of which has a semiconductor integrated circuit on the main surface,
the semiconductor chips on different layers are connected to each other
such that signals can be transmitted, then, thus laminated semiconductor
chip portions are divided into individual pieces, said method having
a first step, wherein an insulating layer is formed on the main surface
of the semiconductor substrate, a second step wherein the individually
divided semiconductor chips, each of which has the semiconductor
integrated circuit on the main surface, are made to have the surfaces
on the reverse side of the main surfaces face the insulating layer, and
the semiconductor chips are laminated on the semiconductor chips formed
on the semiconductor substrate with the insulating layer therebetween,
and a third step wherein a connecting portion is formed, said connecting
portion making signal transmission between the semiconductor chips on
the different layers possible. The invention of claim 1 is not novel
tothe inventions indocuments 1 and 2, anddoes not have a special technical
feature.

Consequently, the claims have a plurality of inventions (invention
groups) .

Form PCT/ISA/210 (extra sheet) (July 2009)



[E PR RS FEHEL%s PCT/JP2012,/056005

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.Cl.  HO1L25/065(2006. 01) i, HO1L25/07(2006.01)i, HO1L25/18(2006.01)i, HO1L27/00(2006.01) i

B A 21T o ooy B

AREZT o T/ NRE R (EERSRF28 (1P C) )
IntClL  HO1L25/065, HO1L25/07, HO1L25/18, HO1L27/00

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

EFRAECHEMLEFT —F X=X (F—F = ADLAFF, HEICHEM LI

C. BES 5 LD L5

B SCRR D BET 5
BF Yk SIS ROE 0@ MET 2 & X3, FORE 3 EiToR R FEREOEKE
X JP 2002-16212 A (B A zm—x= 7 k4t 2002. 01. 18, 1,15, 16

[0029] - [0075] , [XI1] - [13], [8] - [IX11]
& US 2002/0025587 Al & US 2004/0113269 Al

X JP 2010-80752 A (/NF Y = v 7 kX4 2010. 04. 08, 1,2,5-8, 15,
[0018] - [0029] , [ 1] - [¥ 5] 16
& US 2010/0167467 Al & WO 2010/035376 Al
Y 3, 4, 9-14,
17-24

W CHIOREEIC L STAFIZE S TV 5, ™ ST R Ty 3 U C T AR A B R,
* BIESCEO DT SY — D HDBICAE S Ak SOk
(A BCBED B 5 SR TIE A < . —ERORTAER T [T ) ERSHEE B U3 B BICAR SRR T o T

Ho HEEE FET 56D TiEAR< . B0 BB IR
[E | [E RS HE B AT B E 72 13853 Ch A28, [ERsHE A DEFEDT= DB AT 5 b0

IR AN =Y R N (X | $RCBEEO 3 % T CTdh - T, YUESTIR D B TR
(L) BRI B s A 4R 4 5 SO OU o SRR O 34T DU TES IR RN E EZ BN LD

HEL <o 8B 2 MR 2 /4 5703 BT 1Y) BB b 5 TR Ch > T, Stk & o> 184

Ak (B & A1) FOSEE D, HEHICE S THHTHLESEIC
(O] DEEIC X B85, A, BREICERT A0 Lo THESERRNEEL LS LD
(P EBSHEEHRTT, h OB EOEEORB L 2 AHE (&) F—F v b7 7 3 U—3#k
EpsHE & 52T L H [EI AR R O F % B

01. O0b. 2012 12. 06. 2012
[E BSR4 B O T o FEFIFRAEE (RO H 5HE) 4R | 9169
BAESETT (1 SAS]P) Sk
WEEE100—8915 7
HREIBTRAXENE=TH4% 35 EEEEE 03-3581—-1101 &K 3471

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)



= SR Ak EpHpEEs PCT,/JP2012,,056005

C (Bi&) . BEd 2 LR8O b5 3k

S SCHR D B %
BTy % BRSSO EFSBIET 5 & &3, ZORMET 5 G0 F T RO &
Y Kler 74, Uo—FEEEHWE =oom BRI, & |1,2,9,16-24
FIEHIRE P RCEE €, 2010.11.01, Vol. J93-C, No. 11,
p. 464-476
Y JP 2009-111384 A (rUF—_ U =) 2009.05. 21, 1-4,9-14,
[0034] - [0036] , [[X14] - [IX]15] 16-24

& US 2009/0260228 Al & EP 2053646 Al & DE 602008002200 D
& FR 2923081 A & TW 200941686 A

Y JP 2001-94039 A (B A ==—x= 7Y Uk E4E) 2001, 04. 06, 1,2,4,09,
[0037) , [XI3] (73X VU—72L) 16-24
Y JP 2009-65111 A (N R =T 27/ ad—X A a—RbAT |9

v ) 2009.03.26, [0080] - [0084] , [IX]30]
& US 7676912 B2 & US 2009/0056121 Al

Y JP 2005-51150 A (B A =m—x= 7Y Uk eHE) 2005, 02, 24, 11,12
[ooo6] - [o041] , [Bd1] - [IXI8]
& US 2005/0048698 Al & CN 1581483 A

Y JP 2007-317822 A (VY =—#k=4t) 2007. 12. 06, 13
[0036] - [0052) , [I:6]

& US 2007/0287265 Al & KR 10-2007-0113991 A & CN 101079372 A

& TW 200805557 A

Y JP 2006-60067 A (12— ARk S4t) 2006. 03. 02, 17
[0o104] - [o116] , [Ix10] - [I¥ 14]

& US 2006,/0038300 Al & US 2006/0267206 Al & DE 102005040217 A

& FR 2874456 A & KR 10-2006-0053177 A & CN 1738027 A

Y JP 2010161102 A (/L b —& A £ U kst) 2010.07. 22, 18-21
[GE=km 1] , [FHskm 8], [0028] - [0031]
& US 2010/0171208 Al

Y JP 2001-217386 A (EA =—=7" Y U HR434k) 2001. 08. 10, 18-21
[0030] (77X VU—72L)

Y K. Fujimoto et.al., TSV(THROUGH SILICON VIA) INTERCONNECTION ON | 18-21
WAFER-ON-A-WAFER (WOW) WITH MEMS TECHNOLOGY, Solid-state
Sensors, Actuators and Microsystems Conference, 2009.
TRANSDUCERS 2009. International, 2009.10, p.1877-1880

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




E R A s EpHpEEs PCT/ JP2012,/,056005

FEIOM FEROFPHO —HOPFER TERVEEOERL 15— 0 2 DfEE)

EHSEKHESH (PCTI175R(2) (a) OKEICK Y, ZOFEBEMARTITXROBEAIC LV iFEROHPH O —EIC OV TE
R L 7ginoie,

1. ™ 3Kk 1L, ZOEBHREHMENRELT A EAELRVHRIE L LD TH D,
DED
2. ™ @R 3. BEERERREEY T AN TE AREE CHECEMNEZHZL TN

BOWEBREBEOESIRL DO THL, 2ED,

3. ™ FkE WX, HEEFERO&GE TH-> TP C THEAG. 4(a) DEE 2 LR UEILDOHEEI
o TEHE I N TV,

FIA FEHOEAERRIML TWLHLEDER (F1-X—Y0D 3Dkt E)

WIS 2 & 512 2 OEBRHFEC Z L EORRAA S 5 & T OEBIREREITRD 1,
KRl ~— 2R

1. {7 HEADSLEZ2BIIEEE T 23~ THRNICHE LIco T, ZoOEBRAEREIL, 3 TOHETERER
B HOW TR L7z,

2. W EMEETREEERTSE TR, TATOWETRARBRKEC OV CHEET S 2 LA TE 0T, BIH
EFER DR 2R B o T2,

3. 17 HEAPLEZRBEINHEFER &~ 5 LIRS Lie o7z T, ZOEERFHASRE L, FEEOM
D & > TZRDFERED DN TR LT,

4. HEADSLERBEIFRE FEEH 2 NI LARd - -0 T, ZoEBEHRERSEIE. FEROEMMAD R DH
SN TWBFEBIARDROFERBEIZOWTEER LT,

B INFR A F RO FFe oo H 3L T %?é&ﬁ
£ BIERE R R U é?éﬁA HEEWNLFRCBOMA & o, HBEARLEFBR N THEH -7z,
o EM%Eiﬁﬂ®MHk m%xwgﬁ ST B - T2 D, %%$4$ﬁﬂ#ﬂﬁéna_rbtﬁﬁ
WIZZdhbiLZe o7,

U BISEFEEIOMMIESH oo h . B TR 272,

BERXPCT/I1SA/210 (120 (2)) (200947H)




= SR Ak EpsHpE®%s PCT,/JP2012,/056005

SCHR T (JP 2002-16212 A (A 22— 7" Rk 1E) 2002.01. 18, [0029] - [0075] , [IX
11-11% 3], [ 8)-[1® 11)) KOSk 2 (JP 2010-80752 A (37 Y = v 7 #ER ) 2010. 04. 08,
[0018] - [0029] , [ 1] - [ 5)) (Zid 3R B (R RE 0] % A9 DS O - ik T
v TR S T ARSI A SRR T TR L B g O YRR T
TRl %A BAREE AT REIC Bt L. & DB SN - ARt S8R T » Ay Z A3 B R
B ORE F L TH - T, Aist FEARIER ORREEm EICiEE 2R3 55 1 TRE, M
RN B ERER I 2 A DA S 58K TF » 7% fHilst i & ORI OO 1 % BT RCAfhiz
J& &b X BRI 2 0 U CRIGC -SSR R Sz 8k T » 7 RICHE T 5 56
2 THEE, BADEOHERT v THLOEBARES RIS T Dk 2 T 58 3 TR
&L EAT D EEARIEEORIE T EE SNREINTEY FERE LB, 212
KU CHBPED GRS BT, REB R B RE B L7220,
Lo T, FRoOFEHICITEEZORH #) NI T,

MXPCT/ ISA 210 (Hi-<—) (200947H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - description
	Page 49 - description
	Page 50 - description
	Page 51 - description
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - claims
	Page 56 - claims
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings
	Page 65 - drawings
	Page 66 - drawings
	Page 67 - drawings
	Page 68 - drawings
	Page 69 - drawings
	Page 70 - drawings
	Page 71 - drawings
	Page 72 - drawings
	Page 73 - drawings
	Page 74 - drawings
	Page 75 - drawings
	Page 76 - drawings
	Page 77 - drawings
	Page 78 - drawings
	Page 79 - drawings
	Page 80 - drawings
	Page 81 - drawings
	Page 82 - drawings
	Page 83 - drawings
	Page 84 - drawings
	Page 85 - drawings
	Page 86 - drawings
	Page 87 - drawings
	Page 88 - drawings
	Page 89 - drawings
	Page 90 - drawings
	Page 91 - drawings
	Page 92 - drawings
	Page 93 - drawings
	Page 94 - drawings
	Page 95 - drawings
	Page 96 - drawings
	Page 97 - drawings
	Page 98 - drawings
	Page 99 - drawings
	Page 100 - drawings
	Page 101 - drawings
	Page 102 - drawings
	Page 103 - drawings
	Page 104 - drawings
	Page 105 - drawings
	Page 106 - drawings
	Page 107 - drawings
	Page 108 - drawings
	Page 109 - drawings
	Page 110 - drawings
	Page 111 - drawings
	Page 112 - drawings
	Page 113 - drawings
	Page 114 - drawings
	Page 115 - drawings
	Page 116 - drawings
	Page 117 - drawings
	Page 118 - drawings
	Page 119 - drawings
	Page 120 - drawings
	Page 121 - drawings
	Page 122 - drawings
	Page 123 - wo-search-report
	Page 124 - wo-search-report
	Page 125 - wo-search-report
	Page 126 - wo-search-report
	Page 127 - wo-search-report
	Page 128 - wo-search-report
	Page 129 - wo-search-report
	Page 130 - wo-search-report

