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(EN): When write is performed simultaneously into a plurality of nonvolatile memory cells in a memory cell array (100), the

bit lines of the nonvolatile memory cells are connected to M (M is an integer not smaller than 2) data lines (DIO1 to DIOm) by
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(57) Abstract: When write is performed simultaneously into a
plurality of nonvolatile memory cells in a memory cell array
(100), the bit lines of the nonvolatile memory cells are connected
to M (M is an integer not smaller than 2) data lines (DIO1 to
DIOm) by a column address signal. N (N is an integer not small-
er than 1) switches (SW1 to SWn) and a switch control circuit
(103) for controlling the N switches are arranged for each of the
data lines. M switch control circuits control M x N switches so
as to change the voltage level of the drain voltage applied to the
memory cell bit lines or the period of the drain voltage applica-
tion for each of the memory cells.
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UT1, SWOUT2EDERZETY. RISH®D “L” FoVvE, “H” [&
FLAUBERKBHRVDERLLRILEENETRERT., SWOUT 1A% “L
"TDEE, AAYTFRIB200DPE NS UVUDREPIMAFIL, SWOU
T2M “L” DEE A Y FEK200DPHE FSUCREP2MRF VT
5, AAVFEIE200DPE IS VICXEAP 1, P2DA VT HHED
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HIZE>T, T—4#EDIO0E FLA VEEHRGHRVD EDRED FZ VDX
SEREELIE., FIUPRIBRICEIEERTEEZEADEMNTE
5, CDESIT, RAYFEE200DPELNSVIREP1, P2DOF Y
FTEMAEOEICE > TT— 2D I OITHBRTIEELRLEELSIHES
ENTES,

[0022] RE4lE, T—RARIBBETEIFLA VBEREDEELALEELIEERA
Y FEIBRRURA v FHIEHEROE 2 DEEBAZERLTWNS, XA v FEER
300IF, PEFZFVUCREPIRUNE IS UDCRAEINTDERADETD
WFMNT—SED I OICTHBICHERKEIN, HFRPERISVUXEP 1 RUN
MRS UDRAEINT1DBRRDE2DHTFIE R LA U EEMIEIEV DICHIBEIC
EHEIhD, XMy FHIEEEI0 11X, T—2AHEEDIN, XA YF
FIAAESSWINLMASTEH, R4y FHIEHAESSWOUT 1, S
WOUT2AthEhd, XA yFHIEIHAESSWOUT 1, SWOUT
2[FRAYFEIEIOODPE IS VCRXAAP 1T RUNE S UIXAN T
D7 — FRFIZENEIER SN D,

[0023] @5IZ, R4 yFHIEEEI 0 1(IHITE. T—2AHNESED I N, R4
VFHIHANESSWINE, RA v FHlIEHAESSWOUT 1, SWO
UT2¢DBERETT, AIS5HMD “L7 IF0VE, “H” [FRFLA UVEEH
HWHBRVDERLLRILEZNENEKT, SWOUT 1A “L” m&E, PH
FSUDRAPIAAL, SWOUT2H “H” MEE, NBERrSUDUX
ANIDRAUT B, PRINSUDRAPIAFULIZHEAE, T—4#EDI10O
[CIEFLA VEERBBRVDOLARLAZOEERGSh, — A NBE S
DOREINIAFT U LEGE, 7—FERE (CCTREFLA VEREMGERY
DLAL) KUNBISUDXAN1DOBEEEV t nZIHEWL LALLM
HEhd, COEKIIC, PRISUDRAPI1IENE IS UDREINTED
S3HEVNTNIN—AEERMICA D SEDHIET, T—4#ED 1 OICH#IET 3
BELANILEZELSEDLZENTE D,

[0024] R6(E. T—2RIEBTIFLA VEEOHRBHMEEILSEDIRA Y
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WO 2010/089815 7 PCT/JP2009/004737

FRIBRUXA v FHIEEROERGEZRL TS, XA/ v FEE400I(E
PERNSUDXEAP1IDE1DHFNAT—FED I OITHE KIS, %P
BMrSUDRIPI1DE2OmFIEFLA O EERBIRVDICERKIN D,
A4y FHIEERRA401(E, T—2ANEBD I N, R4 v FHIEHANES
SWINMAAKSTHh, XA yFHIEHAESSWOUTHAEAEThE, R4
VFEHHAESSWOUTIE, R4y FEEBA400DPE S VIOXSP
17— rMRFICHERSNS, Ry FHIEIERK4 0 1(&, EMEMZEGN
DELTHEMRTFREBERFCLTERINDIEEER402%HER. X
Ay FHEAIEZTSWINIZKY RS vy FHlEEAEETESWOUTD “L
T HEEOIVEBRLAIENTED,

[0025] M7, RA vy FHIHERA401IIHITES, T—RAAEED I N, XA
YFHIEMAAEESSWINE, R4 v FHIEHHAESSWOUT LDOEERE
Y, R7H® “L” [FOVE, “H XRLAVEREHKKRVDERLL
NILEENENKRT, XMy FHIEEAESSWOUTH “L” OHFETP
BrSUDREPINAUL, T—28D10ITKLA VEREZHIET 5.
CDE3IT, RA Y FHEAAESSWINIZEKY, T—2#D I OITH#A
TEHEEDHKBHMEEILEIE L ENTES,

[0026] [E8IF. AFHAICHKRATERMFEERATDMDOBEBRHAEZRL TS,
500FEHEDAE) LITHERENSGAE) LT LA, 50 1[FHEHK
DEY MRESZEY MEOERBKE YD LELONMEDT—E2HED101~D 1
Om&%aASLT FLRAESICEVERT SIS LTI—F, 505F4A%E
JEILTLA500MNT—325GAET-HDOHEAHLERTHY ., MK
DT—EEDIO0O1~DIOmMEANEL, RIRLTWEWLA, 2R TV
THENGBREINELDTHD, 502y MRIZIFLA VEREHA
THERLS VEFERERKTHS, AEJEILTZLAL500(& B9 TERY
FSYTEERTHAE)LILTHEESNA, 1D2DAEYEILIZZEY D
T—ADRENAETH D

[0027] 1ARDT—REITEIT, NEDRA YyFSWI1~SWnDELDE 1 Dif
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FHALBICHERSIN, BENBEDRS Y FSWI~SWnDELDE 2D
FICE LA OEBEEERERS O 2DHNITHS LA UEEMBIEY DA
HEICEKENDG, £ 1ROT—E2HRIEITNBEORS Yy FSWI1~8S
Wn 2§19 5 X4 v FHIHEERS 0 3AHKIT LD,

[0028] Fi-. AL LEES O 5ICTHRALEINIZAT ) /ILOEEIKE (“0
TRIE 17 ) BT SREEMERS 04 25T 5H, KEEMERRS O
41F, BMILI-ATY L ORRIREBIZEC TREHAESCB1~CBm
#HAOL, SREHAEECB1I~CBmIEMBEDA A v FHIEHEES O
chlat: 30y (W

[0029] MAEADT—2#EDIO1~DIOmICEHEINDIAEIEILDEIDEY
FDEZFRAHETIFIC. ATYRILDE2DE Y FOEEREEFOHREH
HLERES505ICEYFmAHL, ZTOHmAH LR EIKEHEMERS 0 412
BT 5, AEVEILDEIDEY FOEZAHETIME. KEHEMERE S
O 4 (34 L= IRBBIZIE C TIREBH AESCB1~CBmZzH AL, &
EZIREHAEECB1~CBmIZEL T, MADT—42#DI101~DIO
mIZEBETHIEEL AL, RiF, ST IEEORBEMZ T — 4RI &I
FEtHEDH, CDELIIT MRAOT—E#HDIO0O1~D I OmIlERIND
AEUYEILDET1DEY FOEZAAHEEEZ, ATV EILOE2DEY O
ERRBIISECTAERY LI EICERS DI ENAREE LY EHED
AEYEILERFICEZALEOEZAARED IS DEEMHTE 5,

[0030] Ft=. ESICHRIBHBIDERLELT,. MADT—42#HEDIO1~DIO
MIZERENDAT Y LILOEZTAHETIAC, EETAAETI34AEE
IWDOBRELARNILKEEFOREAELERS 05ICLYFRAHL, TOHEAH
LIERZIREEMERR S 0 4 [T 5. AT RILDEZAHAETIRE.
KREAEHAEIER 6 O 4 (&M L F-RRME L N JVIREBICE C TIREEE IfES CB 1
~CBm#HAL., BHKEENESCB1~CBmIZEL T, MADT—
S#ED IO 1~DIOmITHIETEIEELANIL, XiE, #iGT 5EEDHEE
HMZET—4RIEICEILZIED, CDESIT. MADT—E2D IO 1~
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DIOMIZHERMEND AT LIDEEAHREE, ETAHETIAEY
TILOBRELARNIVKEBIZHE L TAERYRILIEITEILESE DI EATIREE 4
Y, BEHREDOA T L EZEABICEEALEOEETAHFREDELS DEZE
wTED,

[0031] RIE, 1ADT—2RICEREINDIRA v FOEHE 2@AIT1EELT
ERBEEEFLN, REATERA v FEIEALLLERFTSZLLARETH
b, T, FIVTEERTHITEREFERATIELT, 1D204FY
TILDREEY FiE2EY FELTHRBALEA, AT EILOE 1 OFH
M EE 2 DFMYEREDEERFREANBATEZRAANTELAE
JE)LDIFEE. SEY FULETHARERITERATE S,
EXLoF| AATsEM

[0032] WAEERBALTEfEHY ., AEKRAICRIFEREFEERATIE, A EY
BLTEDEEZRAAREDELDEEMFTEETAE B EEMEDRA
EARNBEEHIT, EEZRAHFBREDELDEILIEZAHBROEME
MHETED, BT, bV TBEAL. 1 D2DAEYEILTERE Y FORE
EA TR ERELERAT YL LTEATH S,
FEnERHA

[0033] 100, 500 FEUHLTFLA

Cor

101, 501 aASLFTa—4

102, 502 FKFLAUEFRERER
103, 503 RAvFHIHEE

200, 300, 400 RAyvFEE
201, 8301, 401 RAvyFHIHEE
402 EEMEE

504 JIREEHKMEE

505 A LEE

600 HEKRER

601 Fv>r/LEE
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602 ZE1OAHMESE (FLA2)

603 ZE2D4HHEE (V—X)

604 RhLBRE

605 r3SvTE

606 kv HEE

607 #4#—+EE

C BEXRT

CB1~CBm IKEHAIES

DIN T—2ANESE

DIO, DIO1T~DIOm T—42#

GND fEthEM

N1 NELSUIORE

P1, P2 PEISVIRA

R ERHETF

SW1~SWn XA YF

SWIN, SWIN1, SWIN2 XA vFHlIEAAES
SWOUT, SWOUT1, SWOUT2 XA vFHlfEH 1
VD FLA UEEHRKR

i
dJjn
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R D ERE
[EEKIE1] BHAOEY MRZE L THEHREOTREREEA T ILERRICE
FRAL CENFRRGTMEREFERAT)TH- T,
ASLT7 FLRESICG CTHIRERADE y MRICEKSL S,
HIEEE Y MEOXRB KL YLLUOME (ME 2L LEDER) OT—421%

r\r.

AR EHEOTEREAT) LILDEZERDORFLA VEEDREKE D
BEEERT S LA VEERERMEIRE.

HIEE FLA VEEERBEBROE ALK IN FL A U EERGR
&

RIEEMADT—2IREFIE FL A EERBREDBICHNTELM
BORA v FERIBRERUMEDX A v FHIHERE KA.

HIEEMEDR A v FEBOEZE, NE (NE 1L EDEH) DR
1 vyFEHL,

BIEMX NEDR A v FDELIE, BIRRMADT—20D 5 50%
BEA1ARDT—2FICHBIERSN-FE 1 DImF L, BIR LA
VEEHBRICKBICEESIN-E20mFEEAL.,

BIEEMAD T—2RIZH L THIEEM X NED X1 v F % L THIEE
FLA UEERGRMER SN, FMIEMEOX A v FHI#HE R THIE
Mx NEDRXA v FEFIHTEZ L EHFHMET ITEREFBARATE
o

[F5K1E2] BEORIE 1 RBOFEREFEERATYITENT,

HIRMEDOX A1 v FRIBOWThANEERTANEDX 1 v FI&,
EWNMIHFEREIN- 1 BEERD IS VORI TERTRER S,

HIRZMADT—2HD I ERETH 1 XD T—2RICFLA VEE
FHRBTREIBZBAICE. MENED LS VOCRADI L ES T
BOLZUOREMN, BT IR v FHIEHEROGEMICE YA T
b EERBET HAEREFERATEY,
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[E5°R1E3] BEORIE 1 RBOFEREFEERATYITENT,
HIRZMEDORX A1 v FRIBOWThANEZERT ANEDX 1 v FI&,
BEWMIAEFBEHRSNEPERUNE LS UOR A THERE SN,

HIREMADT—2HD I ERETH 1 XD T—2RICFLA VERE

EHRBTARZFFEEICIE, AIRPEXENBE SOOI Z2OVWT AN
B, JIETERA v FHIFEROGIE-EVA LT H L EHHL
THREFREFERAEY,

(5K 1E4] FEORIE 1 RBOFERMEFEERATYITENT,
RIREMED R 1 v FHIEEREE, FIREMADT—2E0D S bXET
B1ADT—ARICEBKEINFENBORS v FHA LT 28HE
HEE, MIEMADT—2 RO VAT EICHET I ENTEETH D
CEERBETHTERMEEERAT,

[§5°KI1ED] FEORIE 1 RBOFEREFEERATYITENT,
RIREMEOR A v FHIEEREE. FIREMADT—205 bXET
B21ADT—ARITEBHEINIENEORS v FHA T 28R %
. HIEMADT 2D 1R EIZHIMTEENTARRTHDEE
B ET HRERESLERAE,

[EE>KIH6] FBREVEEHOTERELBEATICENT,

HIRMADT—2HREANET HEAH LERE.

EEEAH LEIRLYEASNE-MEADZREAH LIESLA TSNS

TRCIREEBMEIR & U H A SN -MADIREE HESICH LT, 7l
EMEDRA v FERIBAKIHE NS C L ZRHHET D REREFEBHE
AE,
[FERIAT] FBREGEHDIEREEFBRAETICENT,
AR EOTEREA T LILDELRIE, V—R - FLAVERE
BERERIESES CETESAHRARLBERE Y FOT—2 Z5EEHA
RRTHY.
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—AADY—R - FLAVEEMMICEEE1DEY FOEZAH
FICBWT, #FARDY—X + FLA VERNMIIE>TEEAAZ
T2 20 Ey FORIBIREDOTEALE LETL, BiAH LR IRIKE

A

AIECIR B IEIERICE X - EIRKEBIZIE C CHIREMBEDO R 1 v
FHRIMEROFEAENEEINS Z L2 ET HRERMEEEK
AEY,

[E53K1ES] FBREGEBDTERMEFBEATIITENT,
ATREBEDOTEREAT) CILDEEAAFIZ, EZRAHEITD
AEYEILOBELARNILKREDORAH LETL, SEAHLUEBELAR
VR ZRTECIREEMEIRICE R,
AIEDIR B MAEIRICE Z b -FIE L NJLRREIZHE C THRIEEME®
Ay FHIERBOGIEAENERSNS LR ETHITIERN
FEERAEY,
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201~ _~200
DN | SWOUTL |
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H H H L L P1, P2
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PgIcAFE SR LD X | BHCBIED H 5 TR T - T, Y% TIRD B THB
[L ) L RIC s IR 3 2 ST U th o SCER D F 1T DFFRME OISR 2N EZ NS HD
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Box No. VII Certain defects in the international application

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial

Box No. VIIT  Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority other
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written opinions of
this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA a
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/JP Date of completion of this opinion | Authorized officer

Facsimile No. Telephone No.

Form PCT/ISA/237 (cover sheet) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737

Box No. I Basis of this opinion

1.

3.

With regard to the language, this opinion has been established on the basis of:

X
[

2 []

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

a.

b.

C.

5. Additional comments:

the international application in the language in which it was filed

a translation of the international application into

, which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43bis.1(a))

type of material
D a sequence listing
D table(s) related to the sequence listing
format of material
D on paper
D in electronic form
time of filing/furnishing
D contained in the international application as filed
D filed together with the international application in electronic form
D furnished subsequently to this Authority for the purposes of search
In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been filed or

furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

Form PCT/ISA/237 (Box No. I) (April 2007)

SK hynix Ex. 1005, Page 32 of 111



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

Statement

Novelty (N) Claims 1—8 YES
Claims NO

Inventive step (IS) Claims 3 YES
Claims 1 ’ 2 ’ 4-8 NO

Industrial applicability (IA) Claims 1-8 YES
Claims NO

Citations and explanations:

Document 1: JP 06-150670 A (Hitachi, Ltd.; Hitachi Tohbu
Semiconductor, Ltd.), 31 May 1994, paragraphs
[0008]-1[0045], fig. 1-3 (Family: none)

Document 2: WO 2002/097821 Al (Fujitsu Ltd.), 05 December
2002, page 3, line 15 to page 8, line 7; fig. 1-4
& US 2004/0100825 Al

Document 3: JP 2004-273096 A (Hynix Semiconductor Inc.), 30
September 2004, paragraphs [0008] and [0009],
fig. 1 & US 2004/0174745 Al & DE 10361719 Al & KR
2004-0079464 A & TW 239011 B

Document 4: JP 05-062484 A (Mitsubishi Electric Corp.), 12
March 1993, paragraphs [0041]-[0043], fig. 1-3
(Family: none)

Document 5: JP 2003-346484 A (Mitsubishi Electric Corp.), 05
December 2003, paragraphs [0168]-[0178], fig. 15
& US 2003/0218897 Al & CN 1459863 A & TW 575879 B

Claim 1
The invention as in claim 1 does not involve an inventive
step in the light of document 1 (paragraphs [0008]-[0045],

fig. 1-3), document 2 (page 3, line 15 to page 8, line 7; fig.

Form PCT/ISA/237 (Box No. V) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1-4) and document 3 (paragraphs [0008] and [0009], fig. 1)
which are cited in the ISR. Document 1 describes an EPROM for
simultaneously writing in eight non-volatile memory cells
through eight bit lines, wherein eight switching circuits (VR)
and eight switch control circuits (DE) are provided between an
output line of a drain voltage generation circuit (configured
with VPP and MOSFET (Q17)) for generating a write drain
voltage and eight data lines (CD); the switching circuits each
have multiple switches; the switches of the switching circuits
are controlled by the switch control circuits, thereby
connecting a write drain voltage to the bit lines. Meanwhile,
document 2 describes a well-known feature in the field of
virtual grounds, wherein memory cells, which allows two bits
to be stored, are arranged in a virtual ground cell array at
either end of a charge capturing layer; and when selecting a
memory cell, data lines, the number of which is smaller than
the number of bit lines for selecting a memory cell, are
selected. Furthermore, document 3 describes writing in a flash
memory, wherein one drain pump (100) for generating a write
drain voltage is supplied to multiple bit lines for
simultaneous writing. It would be easy for a person skilled in
the art to use the well-known virtual ground to configure the
cell array of the EPROM described in document 1, and supply a
write drain voltage from one drain voltage generation circuit

to multiple bit lines.

Claims 2 and 4

The invention as in claims 2 and 4 does not involve an
inventive step in the light of documents 1, 2 and 3 cited in
the ISR. Document 1 indicates that a switching circuit
comprises an n-channel type MOSFET for switching on at a high

level, that at least one transistor is switched on, and that

Form PCT/ISA/237 (Box No. V) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

the transistor is controlled by a control signal individually.
Therefore, it would be easy for a person skilled in the art to

conceive of the invention as in claims 2 and 4.

Claim 3
The invention as in claim 3 is not described in any of
the documents cited in the ISR, and would not be obvious to a

person skilled in the art.

Claim 5

The invention as in claim 5 does not involve an inventive
step in the light of documents 1, 2 and 3 and, document 4
(paragraphs [0041]1-[0043], fig. 1-3) cited in the ISR.
Document 4 indicates that while writing a flash EEPROM to
multiple bits simultaneously, the period of time during which
each switch transistor connected to a data line is on can be
controlled. Hence, it would be easy for a person skilled in

the art to conceive of the invention as in claim 5.

Claims 6 and 8

The invention as in claims 6 and 8 does not involve an
inventive step in the light of documents 1, 2 and 3 and,
document 5 (paragraphs [0168]-[0178], fig. 15) cited in the
ISR. Document 5 describes a non-volatile semiconductor storage
device using a MONOS type non—-volatile memory cell, wherein a
sense amplifier circuit (22) reads a datum which is written in
a memory cell, and a comparator (25) outputs the result of a
comparison between the read datum and a write datum to a
memory control circuit (28), thereby controlling a write drain
voltage. Therefore, it would be easy for a person skilled in

the art to conceive of the invention as in claims 6 and 8.

Form PCT/ISA/237 (Box No. V) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Claim 7

The invention as in claim 7 does not involve an inventive
step in the light of documents 1, 2, 3 and 5 cited in the ISR.
Document 2 describes a non-volatile semiconductor storage
device having a memory transistor allowing two bits to be
stored at either end of a charge capturing layer, wherein when
writing in a memory cell on one end, the change of a write
voltage is controlled in response to a datum in a memory cell
on the other end. Therefore, it would be easy for a person

skilled in the art to conceive of the invention as in claim 7.

Form PCT/ISA/237 (Box No. V) (April 2007)
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PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below

P054220P0

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009) 06 February 2009 (06.02.2009)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
PANASONIC CORPORATION

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 5 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. I Basis of the report

Box No. II Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

D00 XO OOX

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
09 August 2011 (09.08.2011)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes .
1211 Geneva 20, Switzerland Yukari Nakamura

Facsimile No. +41 22 338 82 70 e-mail: pt07.pct@wipo.int

Form PCT/IB/373 (January 2004)
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/JpP2009/004737

A. CLASSIFICATION OF SUBJECT MATTER
G11C16/06(2006.01)1,

G11C16/02(2006.01) 1,

G11C16/04(2006.01)1

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

G11C16/06, G1l1Cl6/02, Gl1Clé6/04

Minimum documentation searched (classification system followed by classification symbols)

1922-1996
1971-2009

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2009
1994-2009

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y JP 06-150670 A (Hitachi, Ltd., Hitachi Tohbu 1,2,4-8
A Semiconductor, Ltd.), 3

31 May 1994 (31.05.1994),
paragraphs [0008] to [0045]; fig. 1 to 3
(Family: none)
Y WO 2002/097821 Al (Fujitsu Ltd.), 1,2,4-8
05 December 2002 (05.12.2002),
page 3, line 15 to page 8, line 7; fig. 1 to 4
& US 2004/0100825 Al
Y JP 2004-273096 A (Hynix Semiconductor Inc.), 1,2,4-8
30 September 2004 (30.09.2004),
paragraphs [0008] to [0009]; fig. 1
& US 2004/0174745 Al & DE 10361719 Al
& KR 2004-0079464 A & TW 239011 B

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:
“A”  document defining the general state of the art which is not considered to
be of particular relevance

“E”  earlier application or patent but published on or after the international filing
date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than the

priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

20 October, 2009 (20.10.09)

Date of mailing of the international search report

02 November, 2009 (02.11.009)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (April 2007)
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& TW 575879 B
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Y JP 05-062484 A (Mitsubishi Electric Corp.), 5

paragraphs [0041] to [0043]; fig. 1 to 3
(Family: none)
Y JP 2003-346484 A (Mitsubishi Electric Corp.), 6-8
05 December 2003 (05.12.2003),
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY
(Chapter I of the Patent Cooperation Treaty)

(PCT Rule 44bis)

Applicant’s or agent’s file reference FOR FURTHER ACTION See item 4 below

P054220P0

International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009) 06 February 2009 (06.02.2009)

International Patent Classification (8th edition unless older edition indicated)
See relevant information in Form PCT/ISA/237

Applicant
PANASONIC CORPORATION

1. This international preliminary report on patentability (Chapter I) is issued by the International Bureau on behalf of the
International Searching Authority under Rule 44 bis.1(a).
2. This REPORT consists of a total of 7 sheets, including this cover sheet.

In the attached sheets, any reference to the written opinion of the International Searching Authority should be read as a
reference to the international preliminary report on patentability (Chapter I) instead.

3. This report contains indications relating to the following items:

Box No. I Basis of the report

Box No. II Priority

Box No. III Non-establishment of opinion with regard to novelty, inventive step and industrial
applicability

Box No. IV Lack of unity of invention

Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or

industrial applicability; citations and explanations supporting such statement

D00 XO OOX

Box No. VI Certain documents cited
Box No. VII Certain defects in the international application
Box No. VIII Certain observations on the international application

4.  The International Bureau will communicate this report to designated Offices in accordance with Rules 44bis.3(c) and 93bis.1
but not, except where the applicant makes an express request under Article 23(2), before the expiration of 30 months from
the priority date (Rule 44bis .2).

Date of issuance of this report
13 September 2011 (13.09.2011)

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes .
1211 Geneva 20, Switzerland Yukari Nakamura

Facsimile No. +41 22 338 82 70 e-mail: pt07.pct@wipo.int

Form PCT/IB/373 (January 2004)
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PATENT COOPERATION TREATY

Yy
From the Q‘q @s

INTERNATIONAL SEARCHING AUTHORITY

i 1

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

omommaee,02.11.2009
Applicant's or agent's file reference FOR FURTHER ACTION
P054220P0 See paragraph 2 below
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18.09.2009 06.02.2009

International Patent Classification (IPC) or both national classification and IPC

G11C16/06(2006.01)i, G11C16/02(2006.01)i, G11C16/04(2006.01)i

Applicant
PANASONIC CORPORATION

1. This opinion contains indications relating to the following items:

}VA Box No.

—

Basis of the opinion
Box No. II Priority
Box No. ITI Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV Lack of unity of invention

applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited

Box No. VII Certain defects in the international application

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial

Box No. VIIT  Certain observations on the international application

2. FURTHER ACTION

If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority (“IPEA”) except that this does not apply where the applicant chooses an Authority other
than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66.1bis(b) that written opinions of
this International Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the IPEA a
written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.

3. For further details, see notes to Form PCT/ISA/220.

Name and mailing address of the ISA/JP Date of completion of this opinion | Authorized officer

Facsimile No. Telephone No.

Form PCT/ISA/237 (cover sheet) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737

Box No. I Basis of this opinion

1.

3.

With regard to the language, this opinion has been established on the basis of:

X
[

2 []

With regard to any nucleotide and/or amino acid sequence disclosed in the international application and necessary to the claimed
invention, this opinion has been established on the basis of:

a.

b.

C.

5. Additional comments:

the international application in the language in which it was filed

a translation of the international application into

, which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b)).

This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified to this
Authority under Rule 91 (Rule 43bis.1(a))

type of material
D a sequence listing
D table(s) related to the sequence listing
format of material
D on paper
D in electronic form
time of filing/furnishing
D contained in the international application as filed
D filed together with the international application in electronic form
D furnished subsequently to this Authority for the purposes of search
In addition, in the case that more than one version or copy of a sequence listing and/or table(s) relating thereto has been filed or

furnished, the required statements that the information in the subsequent or additional copies is identical to that in the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

Form PCT/ISA/237 (Box No. I) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

Statement

Novelty (N) Claims 1—8 YES
Claims NO

Inventive step (IS) Claims 3 YES
Claims 1 ’ 2 ’ 4-8 NO

Industrial applicability (IA) Claims 1-8 YES
Claims NO

Citations and explanations:

Document 1: JP 06-150670 A (Hitachi, Ltd.; Hitachi Tohbu
Semiconductor, Ltd.), 31 May 1994, paragraphs
[0008]-1[0045], fig. 1-3 (Family: none)

Document 2: WO 2002/097821 Al (Fujitsu Ltd.), 05 December
2002, page 3, line 15 to page 8, line 7; fig. 1-4
& US 2004/0100825 Al

Document 3: JP 2004-273096 A (Hynix Semiconductor Inc.), 30
September 2004, paragraphs [0008] and [0009],
fig. 1 & US 2004/0174745 Al & DE 10361719 Al & KR
2004-0079464 A & TW 239011 B

Document 4: JP 05-062484 A (Mitsubishi Electric Corp.), 12
March 1993, paragraphs [0041]-[0043], fig. 1-3
(Family: none)

Document 5: JP 2003-346484 A (Mitsubishi Electric Corp.), 05
December 2003, paragraphs [0168]-[0178], fig. 15
& US 2003/0218897 Al & CN 1459863 A & TW 575879 B

Claim 1
The invention as in claim 1 does not involve an inventive
step in the light of document 1 (paragraphs [0008]-[0045],

fig. 1-3), document 2 (page 3, line 15 to page 8, line 7; fig.

Form PCT/ISA/237 (Box No. V) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

1-4) and document 3 (paragraphs [0008] and [0009], fig. 1)
which are cited in the ISR. Document 1 describes an EPROM for
simultaneously writing in eight non-volatile memory cells
through eight bit lines, wherein eight switching circuits (VR)
and eight switch control circuits (DE) are provided between an
output line of a drain voltage generation circuit (configured
with VPP and MOSFET (Q17)) for generating a write drain
voltage and eight data lines (CD); the switching circuits each
have multiple switches; the switches of the switching circuits
are controlled by the switch control circuits, thereby
connecting a write drain voltage to the bit lines. Meanwhile,
document 2 describes a well-known feature in the field of
virtual grounds, wherein memory cells, which allows two bits
to be stored, are arranged in a virtual ground cell array at
either end of a charge capturing layer; and when selecting a
memory cell, data lines, the number of which is smaller than
the number of bit lines for selecting a memory cell, are
selected. Furthermore, document 3 describes writing in a flash
memory, wherein one drain pump (100) for generating a write
drain voltage is supplied to multiple bit lines for
simultaneous writing. It would be easy for a person skilled in
the art to use the well-known virtual ground to configure the
cell array of the EPROM described in document 1, and supply a
write drain voltage from one drain voltage generation circuit

to multiple bit lines.

Claims 2 and 4

The invention as in claims 2 and 4 does not involve an
inventive step in the light of documents 1, 2 and 3 cited in
the ISR. Document 1 indicates that a switching circuit
comprises an n-channel type MOSFET for switching on at a high

level, that at least one transistor is switched on, and that

Form PCT/ISA/237 (Box No. V) (April 2007)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;

citations and explanations supporting such statement

the transistor is controlled by a control signal individually.
Therefore, it would be easy for a person skilled in the art to

conceive of the invention as in claims 2 and 4.

Claim 3
The invention as in claim 3 is not described in any of
the documents cited in the ISR, and would not be obvious to a

person skilled in the art.

Claim 5

The invention as in claim 5 does not involve an inventive
step in the light of documents 1, 2 and 3 and, document 4
(paragraphs [0041]1-[0043], fig. 1-3) cited in the ISR.
Document 4 indicates that while writing a flash EEPROM to
multiple bits simultaneously, the period of time during which
each switch transistor connected to a data line is on can be
controlled. Hence, it would be easy for a person skilled in

the art to conceive of the invention as in claim 5.

Claims 6 and 8

The invention as in claims 6 and 8 does not involve an
inventive step in the light of documents 1, 2 and 3 and,
document 5 (paragraphs [0168]-[0178], fig. 15) cited in the
ISR. Document 5 describes a non-volatile semiconductor storage
device using a MONOS type non—-volatile memory cell, wherein a
sense amplifier circuit (22) reads a datum which is written in
a memory cell, and a comparator (25) outputs the result of a
comparison between the read datum and a write datum to a
memory control circuit (28), thereby controlling a write drain
voltage. Therefore, it would be easy for a person skilled in

the art to conceive of the invention as in claims 6 and 8.

Form PCT/ISA/237 (Box No. V) (April 2007)

SK hynix Ex. 1005, Page 56 of 111



WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCT/JP2009/004737
Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

Claim 7

The invention as in claim 7 does not involve an inventive
step in the light of documents 1, 2, 3 and 5 cited in the ISR.
Document 2 describes a non-volatile semiconductor storage
device having a memory transistor allowing two bits to be
stored at either end of a charge capturing layer, wherein when
writing in a memory cell on one end, the change of a write
voltage is controlled in response to a datum in a memory cell
on the other end. Therefore, it would be easy for a person

skilled in the art to conceive of the invention as in claim 7.

Form PCT/ISA/237 (Box No. V) (April 2007)
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PATENT COOPERATION TREATY PCT/JP2009/004737

From the INTERNATIONAL BUREAU

PCT
NOTIFICATION CONCERNING o
TRANSMITTAL OF COPY OF INTERNATIONAL MAEDA, Hiroshi i
PRELIMINARY REPORT ON PATENTABILITY gﬁakalg'\"a(f)“bi”' Br']‘.jgéf"f(’”ommacm2'°h°m61
(CHAPTER I OF THE PATENT COOPERATION Eriooss o oershl bsaka
TREATY) JAPON
(PCT Rule 44bis.1(c))
Date of mailing (day/month/year)
18 August 2011 (18.08.2011)
Applicant's or agent's file reference
P054220P0 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009) 06 February 2009 (06.02.2009)

Applicant
PANASONIC CORPORATION et al

The International Bureau transmits herewith a copy of the international preliminary report on patentability (Chapter I of the Patent
Cooperation Treaty)

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes H
1211 Geneva 20, Switzerland YUKarI Nakamura
Facsimile No. +41 22 338 82 70 e-mail: ptO7.pct@wipo.int

Form PCT/IB/326 (January 2004)
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WO 2010/089815
PATENT COOPERATION TREATY PCT/JP2009/004737

From the INTERNATIONAL BUREAU

PCT

SECOND AND SUPPLEMENTARY NOTICE
INFORMING THE APPLICANT OF THE
COMMUNICATION OF THE INTERNATIONAL

MAEDA, Hiroshi
Osaka-Marubeni Bldg.,5-7,Hommachi2-chome,

APPLICATION (TO DESIGNATED OFFICES Chuo-ku, Osaka-shi, Osaka
WHICH APPLY THE 30 MONTH TIME 5410053
LIMIT UNDER ARTICLE 22(1)) JAPON

(PCT Rule 47.1(c))

Date of mailing (day/month/year)
09 June 2011 (09.06.2011)

Applicant's or agent's file reference

P054220P0 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009) 06 February 2009 (06.02.2009)
Applicant

PANASONIC CORPORATION et al

1. ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months
from the priority date), does not apply, please see Form PCT/IB/308(First Notice) issued previously.

2. Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from 1 April
2002, does apply, has/have requested that the communication of the international application, as provided for in Article 20, be
effected under Rule 93bis.1. The International Bureau has effected that communication on the date indicated below:

12 August 2010 (12.08.2010)

AU, AZ, BY, CN, CO, DZ, EP, HU, KG, KP, KR, MD, MK, MY, MZ, NA, NG, PG, RU, SY, TM, US

In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of
the international application has duly taken place on the date of mailing indicated above and no copy of the international application
is required to be furnished by the applicant to the designated Office(s).

3. The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does apply, have not
requested, as at the time of mailing of the present notice, that the communication of the international application be effected under
Rule 93bis.1 :

AE, AG, AL, AM, AO, AP, AT, BA, BB, BG, BH, BR, BW, BZ, CA, CH, CL, CR, CU, CZ, DE, DK, DM, DO, EA, EC,
EE. EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, ID,'IL, IN, IS, JP, KE, KM, KN, KZ, LA, LC. LK, LR, LS, LT,
LY, MA ME, MG, MN, MW, MX, NI, NO, NZ, OA, OM, PE, PH. PL, PT, RO, RS, SC, SD, SE, SG, SK, SL, SM, ST,
SV, TJ, TN, TR, TT, UA, UZ, VC, VN, ZA, ZM, ZW

In accordance with Rule 47.1(c-bis)(i1), those Offices accept the present notice as conclusive evidence that the Contracting State for
which that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the
international application.

4. TIME LIMITS for entry into the national phase

For the designated or elected Office(s) listed above, the a;f)ﬁlicable time limit for entering the national phase will, subject to what is
said in the following paragraph, be 30 MONTHS from the priority date.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of certain
of the designated or elected Office(s) listed above. For regular updates on the applicable time limits (30 or 31 months, or other
time limit), Office by Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant’s Guide, Volume II, National
Chapters, all available from WIPO’s Internet site, at http://www.wipo.int/pct/en/index.html.

It is the applicant's sole responsibility to monitor all these time limits.

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes H H
1211 Geneva 20, Switzerland GlijertUS Be”er

Facsimile No. +41 22 338 82 70 e-mail: pt07.pct@wipo.int

Form PCT/IB/308(Second and Supplementary Notice) (January 2004)
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PATENT COOPERATION TREATY WO 2010/089815

PCT/JP2009/004737
From the INTERNATIONAL BUREAU
PCT
FIRST NOTICE INFORMING THE APPLICANT OF
THE COMMUNICATION OF THE INTERNATIONAL MAEDA, Hiroshi )
APPLICATION (TO DESIGNATED OFFICES WHICH Osaka-Marubeni Bldg. 5-7,Hommachi2-chome,
DO NOT APPLY THE 30 MONTH TIME LIMIT chuo-ky, Osaka-shi, Osaka
UNDER ARTICLE 22(1)) JAPON
(PCT Rule 47.1(c))
Date of mailing (day/month/year)
10 September 2010 (10.09.2010)
Applicant's or agent's file reference
P054220P0 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009) 06 February 2009 (06.02.2009)
Applicant

PANASONIC CORPORATION et al

1. ATTENTION: For any designated Office(s), for which the time limit under Article 22(1), as in force from 1 April 2002 (30 months
from the priority date), does apply, please see Form PCT/IB/308(Second and Supplementary Notice) (to be issued promptly after the
expiration of 28 months from the priority date).

2. Notice is hereby given that the following designated Office(s), for which the time limit under Article 22(1), as in force from 1 April
2002, does not apply, has/have requested that the communication of the international application, as provided for in Article 20, be
effected under Rule 93bis.1. The International Bureau has effected that communication on the date indicated below:

12 August 2010 (12.08.2010)

None

In accordance with Rule 47.1(c-bis)(i), those Offices will accept the present notice as conclusive evidence that the communication of
the international application has duly taken place on the date of mailing indicated above and no copy of the international application
is required to be furnished by the applicant to the designated Office(s).

3. The following designated Offices, for which the time limit under Article 22(1), as in force from 1 April 2002, does not apply, have
not requested, as at the time of mailing of the present notice, that the communication of the international application be effected
under Rule 93bis.1 :

LU, TZ, UG

In accordance with Rule 47.1(c-bis)(i1), those Offices accept the present notice as conclusive evidence that the Contracting State for
which that Office acts as a designated Office does not require the furnishing, under Article 22, by the applicant of a copy of the
international application.

4. TIME LIMITS for entry into the national phase

For the designated Office(s) listed above, and unless a demand for international preliminary examination has been filed before the
expiration of 19 months from the priority date (see Article 39(1)), the applicable time limit for entering the national phase will,
subject to what is said in the following paragraph, be 20 MONTHS from the priority date.

In practice, time limits other than the 20-month time limit will continue to apply, for various periods of time, in respect of certain
of the designated Offices listed above. For regular updates on the applicable time limits (20 or 21 months, or other time limit),
Office by Office, refer to the PCT Gazette, the PCT Newsletter and the PCT Applicant’s Guide, Volume II, National Chapters, all
available from WIPO’s Internet site, at http://www.wipo.int/pct/en/index.html.

It is the applicant's sole responsibility to monitor all these time limits.

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes H H
1211 Geneva 20, Switzerland GlijertUS Be”er

Facsimile No. +41 22 338 82 70 e-mail: pt07.pct@wipo.int

Form PCT/IB/308(First Notice) (January 2004)
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WO 2010/089815
PATENT COOPERATION TREATY PCT/JP2009/004737

From the INTERNATIONAL BUREAU

PCT

NOTIFICATION CONCERNING

AVAILABILITY OF THE PUBLICATION MAEDA, Hiroshi
OF THE INTERNATIONAL APPLICATION Osaka-Marubeni Bldg.,5-7,Hommachi2-chome,
Chuo-ku, Osaka-shi, Osaka
5410053
JAPON

Date of mailing (day/month/year)
12 August 2010 (12.08.2010)

Applicant's or agent's file reference

P054220P0 IMPORTANT NOTICE
International application No. International filing date (day/month/year) Priority date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009) 06 February 2009 (06.02.2009)
Applicant

PANASONIC CORPORATION et al

The applicant is hereby notified that the International Bureau:

8¢ has published the above-indicated international application on 12 August 2010 (12.08.2010) under
= No. WO 2010/089815

[] has republished the above-indicated international application on under
No. WO
For an explanation as to the reason for this republication of the international application, reference is made to INID codes
(15), (48) or (88) (as the case may be) on the front page of the published international application.

A copy of the international application is available for viewing and downloading on WIPO's website at the following address:
www.wipo.int/pctdb (in the appropriate field of the structured search, enter the PCT or WO number).

The applicant may also obtain a paper copy of the published international application from the International Bureau by sending an e-mail
to patentscope@wipo.int or by submitting a written request to the contact details provided below.

The International Bureau of WIPO Authorized officer

34, chemin des Colombettes H
1211 Geneva 20, Switzerland YOShIkO Kuwahara

Facsimile No. +41 22 338 82 70 e-mail: pt07.pct@wipo.int

Form PCT/IB/311 (January 2009)
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PATENT COOPERATION TREATY PCT/JP2009/004737

From the INTERNATIONAL BUREAU

PCT To:

NOTIFICATION CONCERNING MAEDA, Hiroshi
SUBMISSION OR TRANSMITTAL Osaka-Marubeni Bldg.,5-7,Hommachi 2-chome,
OF PRIORITY DOCUMENT Chuo-ku, Osaka-shi, Osaka
5410053
JAPON
(PCT Administrative Instructions, Section 411)
Date of mailing (day/month/year)
12 November 2009 (12.11.2009)
Applicant's or agent's file reference
P054220P0 IMPORTANT NOTIFICATION
International application No. International filing date (day/month/year)
PCT/JP2009/004737 18 September 2009 (18.09.2009)
International publication date (day/month/year) Priority date (day/month/year)
Not yet published 06 February 2009 (06.02.2009)
Applicant

PANASONIC CORPORATION et al

1. By means of this Form, which replaces any previously issued notification concerning submission or transmittal of priority
documents, the applicant is hereby notified of the date of receipt by the International Bureau of the priority document(s) relating to
all earlier application(s) whose priority is claimed. Unless otherwise indicated by the letters “NR", in the right-hand column or by an
asterisk appearing next to a date of receipt, the priority document concerned was submitted or transmitted to the International Bureau
in compliance with Rule 17.1(a) or (b).

2. (If applicable) The letters “NR" appearing in the right-hand column denote a priority document which, on the date of mailing of
this Form, had not yet been received by the International Bureau under Rule 17.1(a) or (b). Where, under Rule 17.1(a), the
priority document must be submitted by the applicant to the receiving Office or the International Bureau, but the applicant fails to
submit the priority document within the applicable time limit under that Rule, the attention of the applicant is directed to Rule
17.1(c) which provides that no designated Office may disregard the priority claim concerned before giving the applicant an
opportunity, upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the
circumstances.

3. (f applicable)An asterisk (*) appearing next to a date of receipt, in the right-hand column, denotes a priority document submitted
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b) (the priority document was received
after the time limit prescribed in Rule 17.1(a) or the request to prepare and transmit the priority document was submitted to the
receiving Office after the applicable time limit under Rule 17.1(b)). Even though the priority document was not furnished in
compliance with Rule 17.1(a) or (b), the International Bureau will nevertheless transmit a copy of the document to the designated
Offices, for their consideration. In case such a copy is not accepted by the designated Office as the priority document, Rule 17.1(c)
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, upon entry
into the national phase, to furnish the priority document within a time limit which is reasonable under the circumstances.

Priority date Priority application No. Country or regional Office Date of receipt
or PCT receiving Office of priority document
06 February 2009 (06.02.2009) 2009-026211 JP 04 November 2009 (04.11.2009)
The International Bureau of WIPO Authorized officer
34, chemin des Colombettes .
1211 Geneva 20, Switzerland Yoshiko Kuwahara
e-mail PTO7.PCT@WIPO.INT

Facsimile No. +41 22 338 82 70 Telephone No. +41 22 338 74 07
Form PCT/IB/304 (October 2005) 1/D9A1K7UZ0
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Document made available under the
Patent Cooperation Treaty (PCT)

International application number: PCT/JP2009/004737

International filing date: 18 September 2009 (18.09.2009)

Document type: Certified copy of priority document
Document details: Country/Office: JP

Number: 2009-026211
Filing date: 06 February 2009 (06.02.2009)

Date of receipt at the International Bureau: 04 November 2009 (04.11.2009)

Remark:  Priority document submitted or transmitted to the International Bureau in
compliance with Rule 17.1(a) or (b)

World Intellectual Property Organization (WIPO) - Geneva, Switzerland
Organisation Mondiale de la Propriété Intellectuelle (OMPI) - Genéve, Suisse
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JAPAN PATENT OFFICE

MEBRTOERICLB SN TV LI EHITROEEFRICEIEIANT
WHEHLFA -THbHI L EEMT 5,

This is to certify that the annexed is a true copy of the following application as filed
with this Office.

w BE £ A H
Date of Application: 200 9£|5 2H 6H

o H F 5

Application Number: 1i2009—-026211

28 ST X DA EAND B

2RV 2 B0 TR O ERE
R BHBEOET— FEHER
5

The country code and number JP2009—-026211

of your priority application,
to be used for filing abroad
under the Paris Convention, is

] B N

Applicant(s): NFY =y T MALH

20094 10H20H

NFTERE ‘
Commissioner, &
Japan Patent Office .
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PATENT COOPERATION TREATY PCT/JP2009/004737

From the INTERNATIONAL BUREAU

PCT v

NOTIFICATION OF RECEIPT OF MAEDA, Hiroshi
RECORD COPY Osaka-Marubeni Bldg.,5-7,Hommachi 2-chome,
Chuo-ku, Osaka-shi, Osaka
5410053
(PCT Rule 24.2(a)) JAPON

Date of mailing (day/month/year)

10 November 2009 (1 0.11 2009) IMPORTANT NOTIFICATION

Applicant's or agent's file reference International application No.

P054220P0 PCT/JP2009/004737

The applicant is hereby notified that the International Bureau has received the record copy of the international application as detailed
below.

Name(s) of the applicant(s) and State(s) for which they are applicants:

PANASONIC CORPORATION (for all designated States except US)
HAMAMOTO, Yukimasa et al (for US)

International filing date: 18 September 2009 (18.09.2009)
Priority date(s) claimed: 06 February 2009 (06.02.2009)
Date of receipt of the record copy by the International Bureau: 08 October 2009 (08.10.2009)

List of designated Offices:

AP: BW, GH, GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, ZW

EA: AM, AZ, BY, KG, KZ, MD, RU, TJ, TM

EP: AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FIL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK, MT, NL,
NO, PL, PT, RO, SE, SL SK, SM, TR

OA: BF, BJ, CF, CG, CL CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG

National: AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH, CL, CN, CO, CR, CU,
CZ. DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE. GH, GM., GT, HN, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX, MY, MZ,
NA, NG, NI, NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD, SE. SG, SK, SL, SM, ST, SV, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW

ATTENTION: The applicant should carefully check the data appearing in this notification. In case of any discrepancy between these data
and the indications in the international application, the applicant should immediately inform the International Bureau. In addition, the
applicant's attention is drawn to the information contained in the Annex, relating to:

- time limits for entry into the national phase - see updated important information (as of April 2002)
- requirements regarding priority documents (if applicable)

A copy of this notification is being sent to the receiving Office and to the International Searching Authority.

The International Bureau of WIPO Authorized officer
34, chemin des Colombettes
1211 Geneva 20, Switzerland Barras Alexandra
e-mail pt07.pct@wipo.int
Facsimile No. +41 22 338 90 90 Telephone No. +41 22 338 74 07
Form PCT/IB/301 (October 2005) 1/D88V2HNGO
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ANNEX TO FORM PCT/IB/301 International application No.
PCT/JP2009/004737

INFORMATION ON ENTERING THE NATIONAL PHASE

The applicant is reminded that the ""national phase'" must be entered before each of the designated Offices indicated on the cover sheet
of this notification by paying national fees and furnishing translations, as prescribed by Articles 22 and 39 and the applicable national
laws. In addition, the applicant may also have to comply with other special requirements applicable in certain Offices. It is the
applicant's responsibility to ensure that the necessary steps to enter the national phase are taken in a timely fashion. Most Offices do not
issue reminders to applicants in connection with the entry into the national phase.

The applicable time limit for entering the national phase will, subject to what is said in the following paragraph, be 30 MONTHS
from the priority date, not only in respect of any elected Office if a demand for international preliminary examination is filed before the
expiration of 19 months from the priority date (see Article 39(1)), but also in respect of any designated Office, in the absence of filing of
such demand, where Article 22(1) as modified with effect from 1 April 2002 applies in respect of that designated Office. For further
details, see PCT Gazette No. 44/2001 of 1 November 2001, pages 19926, 19932 and 19934, as well as the PCT Newsletter, October and
November 2001 and February 2002 issues.

In practice, time limits other than the 30-month time limit will continue to apply, for various periods of time, in respect of certain
designated or elected Offices. For regular updates on the applicable time limits (20, 21, 30 or 31 months, or other time limit), Office
by Office, refer to the PCT Gazette ("Section IV" part published on a weekly basis), to the PCT Newsletter (on a monthly basis) and to
the relevant National Chapters in Volume Il of the PCT Applicant’s Guide (the paper version of which is updated usually twice a year
and the Internet version of which is updated usually on a weekly basis). Finally, a cumulative table of all applicable time limits for
entering the national phase is available from WIPO's Internet site, via links from various pages of the site, including those of the Gazette,
Newsletter and Guide, at http://www.wipo.int/pct/en/index.html.

Information about the requirements for filing a demand for international preliminary examination is set out in the PCT Applicant’s
Guide, Volume I/A, Chapter IX. Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by
Chapter II has the right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by
Chapter I0).

REQUIREMENTS REGARDING PRIORITY DOCUMENTS

For applicants who have not yet complied with the requirements regarding priority documents, the following is recalled.

Where the priority of an earlier national, regional or international application is claimed, the applicant must submit a copy of the said
earlier application, certified by the authority with which it was filed ("the priority document") to the receiving Office (which will transmit
it to the International Bureau) or directly to the International Bureau, before the expiration of 16 months from the priority date, provided
that any such priority document may still be submitted to the International Bureau before the date of international publication of the
international application, in which case that document will be considered to have been received by the International Bureau on the last
day of the 16-month time limit (Rule 17.1(a)).

Where the priority document is issued by the receiving Office, the applicant may, instead of submitting the priority document, request the
receiving Office to prepare and transmit the priority document to the International Bureau. Such request must be made before the
expiration of the 16-month time limit and may be subjected by the receiving Office to the payment of a fee (Rule 17.1(b)).

If the priority document concerned is not submitted to the International Bureau and if the request to the receiving Office to prepare and
transmit the priority document has not been made (and the corresponding fee, if any, paid) within the applicable time limit indicated
under the preceding paragraphs, any designated State may disregard the priority claim, provided that no designated Office may disregard
the priority claim concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority
document within a time limit which is reasonable under the circumstances (Rule 17.1(c)).

Where several priorities are claimed, the priority date to be considered for the purposes of computing the 16-month time limit (and all
other PCT time limits) is the filing date of the earliest application whose priority is claimed (Article 2(xi)(b)).

Form PCT/IB/301 (Annex) (October 2005) 2/D88V2HNGO
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6 0 3NDE 1 DFFMHEE 6 0 2 (AN S EFD—EAE 1 DR FMEE
60 2MEENTERICE>THRY FEHKY, F1ORHYMEL6 0 2Dk
BEDO RSV TEE OSICHEMISGEASN, AT EILOBEELALESEN
KL 7B,

[0006] FERMFERATIDEZTAABEICEOTIE, /N4 FEHEXIET—F
BEUREDEREDAT ) LILE1DDEAAELT, ThH5DAEEILIC
LREEESAABEZRFICHMAMLTEEZTRAL I LITK Y., EEFAAHFHEDRE
BERDZEN—RUTH D,

[0007] Ff=. bV TRERTATERELERATYTIE, AFIVEILOE
DAFYEIL 6 0 2 LE 2 DFFYMEE 6 0 3 LICHMT SBEEEANER
CE1ORMMEEE6 02I1C0VE, F2DFMYMEEE 0 3ITMEVEE
NENEMT BT, B20FHMYEELG6 0 3DEFED v TE605
[CHLRAMICEFEIATEIILET, 1D2DAFYELIZ2ZEY FOT—4
ERETDIENTARTH D,

[0008] LALGAL, iEFE, TERMFERATIDRBELIHES>TAEI
L7 LADERLRELGY ., TRITHES>TAEY L7 LI AICEITOHN
FEY MRORESIRLLGH>TLS, ZTD=8, ETAHDERE. Ev MMED
ERICEDIEEBRTICEY, ATUEBILTZLAHNDAEILDFEIZK S
TRLAVEENERLGY, EETAHREICESDENEL D EVSEELH
%,

[0009] MXT. FSVTEBEBLIDDAEYRIILIZ2EY FOT—2%EIET
BENTEITERULERATICEVTIE, E1DOE Y FOEERE
NE2OEY FOEZTAHREICEEEREFIT I ENAMONTEY ., EFA
HREDELDEDER LG >TIVS,
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[0010]

[0011]

[0012]

[0013]

[0014]

NSDBBIZH L., HAREEMENIE, EZFAAT7 FLRIZBELT
EZAHBFITATYERILTLAADE Y MEICHBTBHE Y FREEEDO L
NILEZILSET, EZAAEEDEL>EENMHEHIL TS (S 15
fR)

SeATHA 3R

¥ SOk

XXk 452003 —109 3 8 9B
FEADBE
RAMNRRL &S LT HRE

LALGA L, ERERERMITIE, EHRED AT L EZRABICEEAL
HE. EERAHEH (FLAVERE. FLA UEEOHRBEIRM) FHBIZH
EEhd, ZD=, ARICEZTALERED A ) ILBOE EAHEE
DELDEFMETEENTET, AT RILOEEREEILESISECT
o Tz, ETRAHHRHIEZTAHEEDENA T LILIKET 510, &
FAAHEEDELDEICLYEZTAHBREEEMSETLES,
AREZERRTBI-ODDFE

AFERIZENIE, EHREOTEREA T L EZABICEEZALES, &
HBEDFEREAT)ILDOEY MREDAT LT RLREBIZEYME (M
F2LLEDEY) OT—2FIEREINS, Lhd, 1XDT—2EITEIC
NE (NE1LEDEH) DRA Yy FELENEORA vFEHEHTEHIRA
U FHIEERE 2% (T, MEDOR A v FHIBEIERICEYMX NBEDRX A v F
EZHIEL., EHEDA T ILOE Y MRICEIMENE FLA VEEDERE
LRLRIE R LA VEEDQEMMEPAMZE AT IS EICELLSE S,
HBEOHMR

AFEAOTER ML ERA T IZHEVTIE, EHREOTFEREAET L
ZRFICEFADHEEDA T LILHDEEFAAREDIE S DEFIMH L,
ETRAHBZOBELALDOELSDZEELHELLTAE Y ILOEEEERL
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TEBEEDIT, EEAHEEDESDEIC& DEEAAHBE DL E HIF]
TE5,
[ D £ B 75 B B

[0015] [EIAFRBICHRDITEREFLEERATDOE 1 OBEFIZRT IOV IET
H5b
[R2] AHBAICHEDIRS v FEBRUVRA v FHIEHEROSE 1 OEBHIERT
HTHd.
[EB]AFKBRIZHDIRAAN Y FRIERUVURA v FHIHERRDE 1 OEREBIZEH T
BARA Y FHIHAEEHAT IRTH S,
[RA]ARBAICH IR v FEBRURA v FHIEHERDSE 2 DERBHIZRT
MTHd.
[ES]AFBRIZHE IR Y FRIEBRUVURA v FHIHERRDE 2 DEHKFIZEH T
BARA Y FHIEAEEHRATOIRTH S,
[R6] AHBAICH DR v FEBERURA v FHIEHERDSE 3 DERHHIERT
HTHd,
[BT]IARFBRIZERDEIRAA Y FRIEBRUVURA v FHIEHERROE 3 DEHBIZEH T
BARA Y FHIHAEZEHAT EIRTH S,
[H8] ARBICHATERMELBARATDE20OHEAMERT IOV IET
H5b.
[KO]EEDTERMEBRATUDAE ) LIBEETTHEARTH S,
RAZERT H-HORE

[0016] KA, REZSELAEN L, BREOMEREA T ) L ZRKICEEA
LEIITEREIN-AEAOEEIEEHAT 5,

[0017] E1I&, ARBICRITEREFLERAT) OBFEHIZRLTLS, 10
OIFEHEBEDAELILTEREINDIAET)ZILTLA, 10 1IFEHDE
v MREBBZE Y MROXABKL Y LLOMAEADT—2$EDIO0O1~DIO0Om
EEISLT FLRAESIZEYERT S5 LT3—4%, 1021FEY MR
[CFLAVEEEHRBT I RL, VERERERTH D,
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[0018] 1ARDT—RLIELIZ, NEDRA YyFSWI1~SWnDELDE 1 Dif
FHALBICHEREIN, AENEDRS Y FSWI~SWnDELDE 2Dk
FITEFLA EEERKER1020HNTHS FLA VEEEBEREY DM
HBIZHEREIND, F=. 1RDT—2BEIEIINBEDRA vy FSW1~8
Wn ZHI{E9 5 X4 v FHIEERR 10 3AHKIT O D,

[0019] MEDXA v FFIHEE103ICEYMXNEDRLS vy F24HHLT, M
ADT—EHED 101 ~DIOmITHETAIFLAVEBELARIL, XI&, #
HWIHFLA UEREORKHMZT — 2B ILICELLSE D, TORE. M
ADT—SHEDIO0O1~DIOmMICEMENSAE) LILOEEAHEEE
AEYELZEIZELLSE., EHREOAT) L EZRABICEETADEOES
AHEEDESDEEIMGHITZ D,

[0020] M2, T—9RICHETEIRFLA VEREDEELALEELLSEDRA
Y FEBREURA v FHIEHEROE 1 DEBBIZRLTLNS, X4 v FEEE
200(%, 2DPE LS VCAXEP 1, P2DZRADE1DHFNT—4
D 1 OICHBICHERSIN, BHRPRISUUXEP1, P2ORRDE?2
DEFIE R LA o EERBRV DICHBITER SN D, R4 v FHIEHERE 2
011F, T—2AAESDIN, RA yFHIFMAAESSWINIT, SWI
N2AAASN, RAA4 v FHIEHEAESSWOUT 1, SWOUT 20N
Ehd, R4 v FHIEHEAEESSWOUT 1, SWOUT2lE, R4 vyFME
B200DPELSUCRXEP 1, P20 — MEFIZFAFRERIND

[0021] [3IZ. R4 vy FHEEK20 1(12HHd. T—2AHEEDIN, XA
VFHEMAAEESWINIT, SWIN2&E, RS yFHIEEAEESWO
UT1, SWOUT2EDERZETY. RISH®D “L” FOoVvE, “H” [&
FLA4UoBERKBHRVDERLLRILEENRETRERT., SWOUT 1A% “L
"DEE, Ay FEB200DPRE NS VUXEP1IMA”FTIL, SWOU
T2M “L” DEE AAYFEBK200DPE NS VIR EP2HAF VT
5, RAYFEIE200DPEINSVIREP 1, P20OA VT 5EHED
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HIZE>T, T—2DIOE FLA VERRMBIBRVDEDED LS VPR
SEREELIE., FIUPRIBRICEIEERTEEZEADENTE
5, COESIT. RAYFEIK200DPE S VUREP 1, P20OF Y
TEMAEOEIZE > TT— 2D I OITHBRTIEELRLEELSIHES
ENTES,

[0022] RE4lE, T—2RIHBTEIFLA VBEREDEELALEELIEBZRXA
YFEBEVRA v FHIHERDE 2DERFZERLTND, X4 v FEE
300, PRISUDRAPTIRUNEB IS UCIXANTIDBERIDEID
WFMNT—SED I OITHBICHER SN, HFRPERISUUXEP 1 RUN
MRS UDRAEINTIDBRDE2DHTFIE R LA U EEMRIEIRV DICHIBEIC
EHEIhD, XM Yy FHIHEEEI0 11X, T—2ANEEDIN, RAYF
FHHANEESWINDBAANESH, R4 v FHIEENESSWOUT 1, S
WOUT 2t AhEshd, X4 vy FHlIHEAESSWOUT 1, SWOUT
2[FRA v FEIKIO0ODPE IS VICRAPIRUNE IS UIREN T
D7 — FRFIZENELER SN D,

[0023] E5IZ. R4 Yy FHIEEEI 0 1(CHITE. T—2ANESED I N, RA
VFHEANESSWINE, XA v FHEHAESSWOUT 1, SWO
UT2&DBERZETYT, RISHD “L” [FO0VE, “H” [FRLAVEEH
KWHBRVDERLLRILEZNENEKT, SWOUT 1A “L” D&E, PH
FSUDRAPIAFTY L, SWOUT2H “H” MEZE, NELSUTDR
ANIDRFUT B, PRINSUDRAPINFULEZHEAE, T—4#EDI10O
[ZIERFLA VEERBBVDD LRI ZDEFEFHRE SN, —A. NE LS
VOREANIAFT U LIGE, T—FEE (CITRFLA VEEHEKBRY
DLARIL) FUNBISUDOXAN1DBEEREV t nZHEWL L RJLHE
HBEnd, COEKSIT, PRISUDREIPIENBISUDZXANTED
S3HEVNTNIM—AEERMICA D SEDHIET, T—4#ED 1 OIC##ET 3
BELANILEERLSEDZENTE D,

[0024] R6(E, T—2RIZEBTEIRFLA VEEOHRBHMEEILSEDIRS v
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FRIBRUR A v FHIHEBOERFERLTNS, R/ vy FEEA400I(
PERNSUDREAP1IDE1DHFNT—F2ED I OITHEK I, H%P
BMrSUVRIPI1DE2OmFIEFLA VEERBIRVDICERKIN D,
A4y FHIEERKRA401(E, T—2ANEBD I N, R4 v FHIEHANES
SWINMAAASHh, A4 v FHIEHEAESSWOUTAEAEThS, R
VFHEIEEAESSWOUTIR, X4 YFEELI00DPE NS VIRAP
107 — MEFICERESN D, Ry FHIEERE4 0 1(&, EELEGN
DELTHMRTREBERTCLTHEBINDIEERE402%HERA. R
A FHREAIEESWINIZEY XAy FHIEHAEFTSWOUTD “L
T HBEYIYEB RS ENTES,

[0025] RE7I2, RA yFHEEBA401IZHBFD, T—FAAESDIN, X4
YFHIEMAAEETSWINE, XA v FHIEHAEESWOUT LDHERKRE
Y. 78D “L” 1Z0VE, “H” TFLA VEEHBHEVDERLC L
NLEEZTNENRT ., A4 v FHlIEHHAESSWOUTH “L” OHAMTP
BrSUDREPINAUL, T—28D10ITRLA VEREZHIET 5.
CDE3IT, RA Y FHEMAAESSWINIZEKY, T—2#D I OITH#A
TEHLEEDHBHBEEILSELHIENTES,

[0026] R8I, AFERAICHEDITEREFEERAT OMOERAIZRL TS,
50 0IXEREDAE ) LI TEBEEINSAE) LT LA, 50 11FEHK
DEY MRESZEY MEOFRB KLY D LELNMEDT—2HED101~D 1
Om&éZEIATLT FLRAESIZEYERT S5 LTI—4, 505 F4AE
JEILTLA500MT—355AET-HDHEAHLERTHY ., MK
DT—EHDI1I0O1~DIOmEANEL, IFRLTWEWLA, EVRT Y
T ENGBREINELDTHD, 502FEyY MRIZIFLA VEEEHA
THRLAVERERERTHD, A FYEILTLA45000F B9 TTRY
oY TEERTHAE)LILTHEEINA, 1D2DAEYEILIZ2ZEY D
T—HDRENTETH D,

[0027] 1ARDT—2ELITEIT, NEDRA YFSWI1~SWnDELDE 1 Dif
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FHALBICEMSIN, BENBEDRSA YFSWI~SWnDELZDE 2D
FIZE LA VBEEERERS O 2DHNTHS LA UEEMBIEY DA
HEICEKEEINDG, £ 1ROT—EHRIEITNBEOXS Yy FSWI1~S
Wn 2§19 5 X4 v FHIFEERS 0 3AFKIT LD,

[0028] &=, FALHLERS O 5ICTHAESINI-AE ) RILOERIKE ( “0
TRIE 17 ) EET AIKEEMERS 04 £(T5, KEKMERS O
41, BMILI-AEY L ORRIREBIZEC TREBHAESCB1~CBm
#HEAOL, SZRELENESCB1I~CBmIEMEDX A v FHlEHEEES O
BITEmEN 5,

[0029] MAEADT—2#EDIO1~DIOmITEHEINDIAEIEILDEIDE Y
FDEZAHETIFIC. AEUELDE2DE Y FORIEKREEFHFHEHS
HLEERSO05ICKYFRAE L., ZOFHAE LEREIREBRMEIRS 0412
BT 5, ATVEILDEIDEY FOEZAHETIE. KEHEMERE S
O 4 (34 L= IRBBICIE C TIREBH AESCB 1 ~CBmZEH AL, &
ZIKEBHAEBCB1~CBmIZBELT, MADT—4#DIO1~D10
mICEIET HEEL AL, Xi(E, BT OIEEOHGHMET 2 LIC
ZlbstEd, COLIIT, MADOT—4#DI101~D I OmIZHEREIND
AEUYEILDET1DEY FOEZAAEREEZ, ATV EILOE2DEY FO
EERBISECTARY LI EICERS BRI ENAREE LY EHED
AEYEILERFICEZALEOEZAARED IS DEEHTE 5,

[0030] &7z, ESIZRIERBDERELT, MADT—2EDIO1~DI1O0
MIZERENDAT Y LILOEZTAHEITIAIC, EETAAETI34EE
IOBRELRILVKEEZFORALHLERS OSICLKYHRAHL, ZDHEAH
LIERZIRBEMERS 0 4 (THIHT S, ATV RILDEZAAETOIRE.
KREAEHREIER 6 O 4 (&M L F-BRME L NJVIREBICE C TIREBE IfES CB 1
~CBm#EHAL., HHRELENESCB1~CBmIZIEL T, MADT—
BEDI1O0O1~D I OmICHIETHEEEL AL, R, #icT 5EEDHEE
HMZET—4RIEICEILTIED, CDESIT. MADT—E2DIO 1~
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DIOMIZHERENDI AT LIDEEAHREE, ETAHETIAEY
TILOBELRIVKEICIHECTAER) LT EICERSED I EMNAREE A
Y, BHREDAE L ERARIIEEZALEBOEZTAHREDEL S DEZE]
HlTED,

[0031] KL, 1KODT—RRITEZEINDIRAAM v FOEHZ2EXIE1EELT
ElBEREZES-A, KEATERAS v FEIBAULERITAZLELARETH
B, =, FIVvTEERTIFERMEFERATIELT, 1D20D4FY
TILDERRBEY MEZE2EY FELTEHBALEN, AEYRILOE 1 DOFH
M EE 2 DR MYEREDEERFREANBATEZAANTELAE
J)LDIFEE., SEY FULETHARERITERATE S,

EELOFAATaeH
[0032] BIEERBALTZEfE&BY. FRAICEITERMEFBERAT)(E, AT
TLTEDEZAHREEDESDEZMFTHETAEY LILEEEDR
EARND EEDHIT, EEAHREDELDEITLIEZTAHBMOEME
METED, BIZ, FSvTBEEL, 12OAT L TERE Y DR
BTG FEREFERAET)ELTERTH S,
FE0RHA
[0033] 100, 500 HAFEYELTLA
101, 501 aASLTa—4
102, 502 FKFLAUEFRERER
103, 503 XA vFHilfHmEE
200, 300, 400 RAyFEE
201, 8301, 401 RAvyFHIHER
402 EEEE
504 KREHEMER
505 At LEE
600 FEKRER
601 FvrILEE
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602 ZE1OAHMESE (FL12)
603 ZE2DA4HYMEE (V—X)
604 RhLHRE
605 +r3vTRE
606 kv H#ZE
607 #—H+EE

C BEXRT
CB1~CBm JREEH /f
DIN T—2ANES
DIO, DIO1~DIOm T—%{#%
GND fEEN

N1 NERrSOOX4E

=
k=2

il

P1, P2 PEISVIRA

R #EMEFRT

SW1~SWn XA vYF

SWIN, SWIN1, SWIN2 XA vFHlEAAES
SWOUT, SWOUT1, SWOUT2 XA vyFHIEMHEAES
VD FLA UEEHGEE
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58RO EE
[F5RIE1] BHADEY MREZEL TEBBEOTERE A T L ERAKICE
AL ENFARGFEREEFBERAETITHLT,
IS L7 FLRESIZH CTHIREREDE Y MRICEKEN S,
IR E Y MROARH LY DG OME (ME2UEDEY) OT—41R

W

AEREHEOTEREAT) LILDEZERDO R LA VEEDREKED
BEEERTHIFLA VEFEREIRE.

HIEE FLA VEREEREBROE ALEHKIN FL A U EERGR
&

HIEEMADT—RRERE FL A D EERKBREOMIZHELTzM
BORA v FERIBREUMEDX A v FHIHERE KA.

BIREMEDX 1 v FRIBO&RIE. NE (NE1ULEDOEHK) DX
1 vFEHL,

HIEEM X NEDRX A v FDERIE, BIRMADT—2 D5 50xt
BT 1ARDT—2BICHBIERSN-FE 1 DmF L, AR LA
VEERBRICEBICERIA-E20mTFEERL,

BIEEMAD T—2 I3 L THIEEM x NED R A v F %/ L THIE
FLA UEERBRNMER SN, FIEMEOX A v FHIHHE R THIEE
Mx NEDRA v FEFIHT D L EHFHMET INEREFBARATE
o

[F5K1E2] BARIEVEEHOFERERLERATYIIENT,

RIRMEDRX 1 v FRIBOWTIANEZERTANEDX 1 v FI&,
BWNMCIEFEREIN- 1 BERD SO OREITENRENER SN,

HIRZMADT—2HD I ERETH 1 XD T—2RICFLA VEE
FHRBTREFEICE, FIENBED RSO REID3E5LHEES
BOLZUOREMN, RET IR v FHIEHEROGEMCE YA T
HILERMETOITERMELBRAEY,
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[E5°R1E3] BEORIE 1 RBOFEREFEERATYITENT,
RIRZMEDRX 1 v FRIBOWTIANEZERT ANEDX 1 v FI&,
BWNMCIEFHER SN PRERUNE SO 2 THEE SN,
HIRZMADT—2HD I ERETH 1 XD T—2RICFLA VEE
FHRBTREBZBAICE, MRPEXEINE LS OORIONThA—
B, HIET SRSy FHIFRROGIEC LY AT EHI LB E
THREFREFERAEY,

(5K 1E4] FEORIE 1 RBOFERMEFEERATYITENT,
HIEEMED X 1 v FHIEEER (&L, FIEEMADT—2ED S bXET
B1ADT—ARICEBHINIENBORS v FHL T 28HE
bz, fIREMADT—2 D 1R EIZHIET 52 EMNTEETH D
CEERBETHTERERERAT,

[E5>KIH5] FBREVEEHOTEREFBERATIICENT,
RIREMEDOR 1 v FHIEEREE. FIREMADT—2R05 bXET
B1IRDT—ARICERSN-AENBEORA v FLA T 58 %
. HIEMADT -2 BN 1R EIZHIMT I EMNTARTHDEE
B ETHRERELERAE,

[EE>KIH6] BREVEEHOTERMEFLEERATIITENT,
HIEEMADT— 2 REANET HFAH LERE
ATEEEEAH LEIR &K Y H A SN -MEADFEAE LEEENA TSNS
IKEEEMERR E ZEICHA .
ATER IR MEIR & Y H A SN -MEADIKREBHE AESIZIE LT, 7l
EMEDRA v FERIBHNFIFH SN S Z &2 HMET HFERMEFER
rEY,

[EERIET] FBEREGEEBDTERMEFBEATIITENT,
HTREREOTEREEA T ILOZRIE, V—R - KL VEE
BERERESE DL TEEAHAREGERE Y FOT—42 ZEIEA
BETHY.
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—ARADY—R - FLA VEEHMIZLEE1DEY FOEZFAH
FICEWT, #FARNDY—X - FLAVEEMMIZK>TEZTAA#%
T5%2DEy FORBIREOFEAL L EITL, AL LIRIERE
ZRTERIK B MMEIRR (CE
AR B MBI BRI B 2 S-SRI AR (IS C TRTREMBED X 1 v
FHITMERROFEAENEEINS L ERBHETHRERMERER
AEY,
[E5°R1E8] FERIB6 RBOFERMEFEERATYITENT,
AR EHEDTEREA T LILDEEAHRKIC, ETAAZETD
AEYEILOBMEL NIVIREDFEAE LEITL, HAHL-FEELA
JVREE Z RTER IR BB MIEIRRICE X,
ATECIREE IS MBI BRI B X S T-RRIE L AJLIRREICRS C CRITEEMED
ALy FHIEEBOMEAENEESND C EERBET IRERK
FBEAEY,

SK hynix Ex. 1005, Page 99 of 111



14

2z KB F

AEYELTLA (100) HOBEHREDOTERMEAT) LI ZRKICEETALE
&, HREHEOFEREAT I EILDOEY MREZOS LT FLRAEBIZEYMEK (
MIZ2LEDEH) OT—42# (DIO1~DI10m) [ZEFESIhD, #FLT, 1&X
DT—EWIEITNE (NFTLLLEOEBE) DRXAvF (SW1~SWn) &HEN
BEORA v FEHET DA v FHIEERE (103) &EFITF. MEDX A v FHiliH
FERIZEYMX NEDRAS v FE&IEHL, BREDAE)LILOEY MRIZEIMEH
BRLAVEENEELALIER LA VEEDOMMBAMZEAE Y LT EITERS

E s
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-----------------------------------------------------------------------

A S S I A B &8
o Lol Lol Lot Leg
A I S I A I &8
o Lol Lo ! Lol Leg
101 A KT a4
DIOT1 ~ DIO2 ~ DIOm~4
| *
1037 N » SW1
| MoF > SW2
ikl EafS
» SWn
@ |
"""""""""""""""" | |
VD 4
102 NUA v EE A R B
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[Eg2]
DIO
) 200
o | SWOUT! | i
® ' g ' |
Jo— :OlllﬂPl |
4 | : E i
SWINT ; | i
= i SWOUT2 ;
e —— q[~P2 |
SWIN2 i
[E93]
DIN SWIN1 SWIN2 SWOUT1 SWOUT2 T BN AR
L — — H H L
H L L H H 7L
H I L L I P1
H L H H L P2
H H H L L P1. P2
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(4]
DIO
-------------------  ~300
| | SWOUT |
i ———d[— P a
| | SWOUT? | i
i — I N1
VD
[E45]
DIN svIN | swourt | swourz R AV
L — H L 7L
L L L P1
H H H H N1
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