/I‘B‘) ()T ERBEFEEMAER
PV (A2)EARNAZ AR (DAM%KE - TW 201225305 Al
o @HAMB : PERE 101(2012) £ 06 A 16 8
(21)% 3% % 5% 1 100129959 (22)¥3% B 1 FERE 100 (2011) 408 A 22 A
(5Dnt. Cl. : HO1L29/788 (2006.01) HOIL27/115 (2006.01)
HO1L21/8247(2006.01)
(30)4% AH 1 2010/08/26 B A& 2010-189587
2011/01/14 B A 2011-005766

(T1) % 35 A ¢ % SLBE 48 SR A K PF R4y A PR 3] (B &) SEMICONDUCTOR ENERGY
LABORATORY CO.,LTD. (IP)
B A

(72)% % A 4+ _E & #f INOUE, HIROKI (JP) : #ujki#% KATO, KIYOSHI (JP) ; A% %4k
MATSUZAKI, TAKANORI (JP) ; &1+ NAGATSUKA, SHUHEI (JP)

(THRIEA  AREH]

PHEEREL R FTHEAMEEAH8E BHAH:17 #£102 7

(54) % %

FUME BB ik

DRIVING METHOD OF SEMICONDUCTOR DEVICE

CUEE S
R{E—BHOFEREERARG T L - —HAAFEEUBGFEANFEREE  UBGFE

LEHERRCHFEROEANATLE - FRAEARTLRARGF TR R LA pBEAYE

AR EEAMY EEBEANATLERATRREMEENBREINEAATLEORE S EEL

HO—FEERUABRFEAELBOMBELEERNG XA  EEARATLBRARLRE > %

BHEBRBFREENTN > UHBEELEIATN - ARFHE T > ERGFELRAZBERELHE

FHAERERIBERIE R AR — B AR RMAEHIETHET -



TW 201225305 Al

160 : § &3¢
162 1 & &5
C OSG 164 © EE T
0 0 _
BL : frnég
o 162 S TET
N R FG : 2
— / OBL os: prmmmmes
!.’.;.- ....:\\E § BohE S
; ; 0SG : BAFH
\ I }—* SL @ JRAR4R
\ - . i
\ 4
=gy OS
R i

160



/I‘B‘) ()T ERBEFEEMAER
PV (A2)EARNAZ AR (DAM%KE - TW 201225305 Al
o @HAMB : PERE 101(2012) £ 06 A 16 8
(21)% 3% % 5% 1 100129959 (22)¥3% B 1 FERE 100 (2011) 408 A 22 A
(5Dnt. Cl. : HO1L29/788 (2006.01) HOIL27/115 (2006.01)
HO1L21/8247(2006.01)
(30)4% AH 1 2010/08/26 B A& 2010-189587
2011/01/14 B A 2011-005766

(T1) % 35 A ¢ % SLBE 48 SR A K PF R4y A PR 3] (B &) SEMICONDUCTOR ENERGY
LABORATORY CO.,LTD. (IP)
B A

(72)% % A 4+ _E & #f INOUE, HIROKI (JP) : #ujki#% KATO, KIYOSHI (JP) ; A% %4k
MATSUZAKI, TAKANORI (JP) ; &1+ NAGATSUKA, SHUHEI (JP)

(THRIEA  AREH]

PHEEREL R FTHEAMEEAH8E BHAH:17 #£102 7

(54) % %

FUME BB ik

DRIVING METHOD OF SEMICONDUCTOR DEVICE

CUEE S
R{E—BHOFEREERARG T L - —HAAFEEUBGFEANFEREE  UBGFE

LEHERRCHFEROEANATLE - FRAEARTLRARGF TR R LA pBEAYE

AR EEAMY EEBEANATLERATRREMEENBREINEAATLEORE S EEL

HO—FEERUABRFEAELBOMBELEERNG XA  EEARATLBRARLRE > %

BHEBRBFREENTN > UHBEELEIATN - ARFHE T > ERGFELRAZBERELHE

FHAERERIBERIE R AR — B AR RMAEHIETHET -



201225305

N BARA -

[ % 80 F7 B = 5 i 45 5% )
BiAB MRS B RBEN— AR L Mt s a e
ERZALEMEBNEY 5 % -

[ 5 /i £ 7 ]

FITAR+ERBTIHANRBREEETUESBUOREEE N
HERFATRBAIANERIERMEEENNFEREE H #
RMURFRFATNFEERIERFEE -

FREZEREREEREN A FH F » F DRAM (
Dynamic Random Access Memory : By f& FE # &7 HU i€ 18 88 )
-"DRAMEEZERREBETHNELABIBERTREEE S
R EE A -

REBELAFE KREREXDRAMAH EAKREST SN
BEMBEBRX MMUBXRBALEARTFTETRETEALE
- HZHN AR EBRELBETIHANELBIRB LRE TR
FBMEBIEMOBRRBER (BLER) SWH#EE R E
ABEEETHLRERRA > MUBERORES B &G -
Bl FTEEZFAEVEYHFRETEALE (R F I E)
T HE > HURSPBREHREEERE - B4 HEBWNEREED
e ETEANERBELE > FMUTEFN B S M B R E MY
WEMBERBEULELAREEENBEERSE -

FREZFUMBMFEENS — 6 F > HSRAM ( Static

Random Access Memory @ R REFE M FZ N EC1E ) - SRAM

-5-



201225305

FRAERNBLZERRRBEEFERAE MAFTEETR N TF
» £ 38 — B L SRAME # R DRAM - H Z » K % SRAM{E A
ERBEERE  FLUEFERGFFENEEE2SNHEE - 5
o EMRBREEBENHERFAEHRBELE — & £
SRAMFI DRAMAE [F -

FTRIFEFUERMFRENAYL T FRHEOZER -
RUNERERBEITESABNMNBEBNBEERPREHZCHEHEARSR
FEHMHME ZEZFHRABRFENWETHET > Bk ®
MEEBEFEHRFEMBER (XK A) - TFEENT
EZUEREXEFTFENNF IFNESR (Sl 2RE
Fl 3R 1)

BER HREESEARELENERER G5 L8 K
ETRETHENHEEBEEEENEALA BEHEBERNBERENE
AMBELETHEIATRIFOHEE [STREMELEALHEENR
2 ofla FRAESZIBEIHENREARREIENTE > A
EORTHERARZI-®E FTEEFEENESZER - 55
MEERLELREFE AR RALBREMNS wyHE
- HERR OBRNERBITSENREANABTEHAZITENAR

B4 BTHEIEBEABEWTRNBERZXEN > F
EEBERBRNANRZENNER BE EFEREFHE
ARERFERRBFUEUMEULERERBAXRBRISEALDN
i & -

[HEF 1] HAHZEFFFLM MES57-1058895% %

-6-



201225305

(BHAE]

ENERHEE FAMMNBEHEN -—EFRABENSZ —
ER - RE-—BAERFEIRGLENRREERSE
HRAXRBURERINEETFVEBN P EBER -

EMAMNBERDT  FHEATUFEE R ENR LS
mAEDPDPNOMBNERSEERRPLPEBYE LY L ELEBML
BRTEHBERE FAEHATLUFESENBLER % H
MG EBEBME  TURBHAERZER

N oMW BYHREE —EEFIESIUREET
WL ERBRE HFEEFUERFETLE  FHRELY S
SENRAMNESRE FAAZBEAAESRETRENEL Y
MM HAEAELSE UKRBEATH - HIBEETH
FAMNBARUBHEBONT SR RET - EHEEAHE
miE A REBENRE  REMAEIEARELABOERE
BEEBEBFHN—F  BETHENEBDIW - FUARH
CPAEARENHNEEER L EESENE LY Rt BhE
RAHERBERBBELRE FHUEGFAETEWERT -
SN ERFHEHY  EHERFEIRABSZEERELES
AEAEABNEFEEBERRARBEBREEBR —B M > &
REGFEHBEINENT - B4 FEELAES®E - F A
PEENERE WULAHEHRHEAEMN AR ETHLE -

EHEMR > PIW TUAEHROT & -

oM BEHN -—EFIAR-— B ERBEBWES S

-7 -

e



201225305

% EZSLEBEER O AAREE-BEERENEBER
RE_ESHBENGEBEEBEERE  BAFRAF_-_EHLE
WHEEEBREER  FERAEE - SELRBNEABEREE
B> O BARBLFRAEATHN -—STEBEERE 8 —
ERBYEBERE F_ELABYABEBURESZTH
ME—-FEEHLEEEMBAREENT NV > LiitE
BMAEBEBEOTESAR  EBAHBES > BESEZE&HEK
BEEBRENBENHREIBESAFR > X B &M EMCHE
HEEE  UEEBEHRERBEHHBEFS  DERERARHE®
BEHEF  BEHECHREIREAFRUORAREAEF
o MHEHRR -—BUEEIRERERRERMCTR  DMDURFRME
EEBEPREWN -

B4 RMAMNBEHN -—EIAR-—EFEREEN
BEE Ak FSTEUBEKEBEEFEULUTIR  BRER - ZEEA
FHROZEBARBLEFRURBESEARBMEFETORE
By EREFETZ—H UTREE-BELEBENRE
BEBRE_ELABNEREEBEER  BFATFREEZ
EaBYHEEEEER RAEREE -ELENEBE
BEEE BARAEFHRAEBEETAHAN -TESHREEZE
CE-EBESBNENBEE  Z_ESRNEABEEBLURE
AN —FEBELEEZETWMEXRSTENNER -
Lt EES A EEEOTHIR  ERAHAEFT  BEIHNE
BESHEBFETTIPNE _ESB RS EBENENEMH
FEEZEBAFHR  LHEBEHECHEIRERSBR  DUME

-8-



201225305

BHEREANCEESBEHEEETTREH S &8 AW
MANREBEHES  SEXLBLLNBENSEIA TS
MEBEEARAETH  LEBERA-—BHEEIGCTER
FE® UEBEAMENNCEESBEEEE T b6 2
FWER URERH M ST o 5 E U E (R e
BHNBEERT Y —SENBARARAL TR 2 — 1 A8
MEMEEIARENBELI L —EBENEARBEL T
B LAY RRAECSEZRENBEE T — 0
=5 o g T BT -

S E LM PEHMEBMESD H D WA LT R
REME S E B RE RGBSR G TR

G4 FAHMBEN —EFAE -—B4eEBEEEN
BH S FLUBLEBLAESHELTS  BELE - 5 H
BATH SEEARBHLTFRURASSEREETH
HEETES  EHREETZ 9 CTRES —BE5H8
WEBEER S _ERBNEEEEBEER  SATRE
E_EABYMBSESEEEE  EEGHS — B S8 0R
BEEEEE BARALTIRAEBEATA N —FEBE
g F-BEABNMEEE S _BLABYREEEL
REARHNR - FEBRLEES MHERES B WY E
%o LREHAEEABENTSE  EBSANED - BEH
MEeESREETYN S _BEA RS S BRENE
M EHSEEATR I LI E B % e RS
NEBETRMESNOEESHARFETTNEL T © &

-9-



201225305

EAHHEEANRFHEEY  B$EHELINHENZIEAR
AFHMSEREARBALFTFHR L HER-—SBSCHEDNSD
EHUTHREEBESR  LURARBREHESINESESEM#THE
THFWE ST ERN  URERLHHE S > ¥ ERE L H#
FEHHEFBENRFEIZ —EZENRARFILEFRZ —
AR BEHMELUREINRAEENRBEFELL —EENE
ARBEFRZ—- ULEEYRFECESERENREEFET
Z—HEERE PR ERF

B4 ELRSERBEBENES SEFH > WA MLER
RPHP RS EMCHREINFERBEBR RS @MU TR -

B4 HELRGERBREENES TEF F_BEHE
WEEFEREBEEEZE&E LW+ ER -

B4 EARARAEEF  “E"HT"HAEARRR
BREXNUNERRR ERExXxZ LR EEExxZ T
Bl HMEREBEBLNFAEBEE " EEAEMBRERERE M
MEEBcHMEas HMtBERERORER -

G4 EXARBPEEEP > “BEEBRMHGROOATELTR
EHBABERNIE - flw - BERHKEEB”HF MR —
BHr  KhR-BHE “EEHNHGHRVAZEBEERE
ZHEBE/RB"HMGR"ERBE—BIBFRF -

B4 “EECMRBHNIIREEAEE RO E &
BHBARNEBIFNERSTRABALANBERLRET  FHE

M#FE® - Wt - EXBRHAED > “EEBOEKE"T LA M

A

-10 -



201225305

|ll

N BEARPEES  “BEEREEEEBHBFHE
EEFANTH " BRHEZNBER - EE “EFEXEEF
AR THE " RETUETEBYHEBNEE RN ES » &
HERERFHNAORE -

Blan > “REXEEFANTH " TERLEEGBN GG
 MEBERESBEFENYRTH SHITHE  BRE -
BAS HMWBEELEBYURHYTHESE -

EREUCYFEENESBENBR LEREG /D > Rt 5E
HEAZXEABTLUEBRABIRRFBERNESE - RER
AR AFEETHH ZMFE > HE - 7T LUK R 5 T F 48
EREIBE FUTUARIBEREEE - B4 > HER
FEODHGE (BENRE  BUKEZE) T UEKEH
MARFREEAZS -

4 ERBFAAOHMBEN S HBEE S  £#FA
BEARTATRERERE MEHWBRETHELOME - § @
A BREARANIEERLEERBENBTERE  TETEHR
MEBEABETHRREGHEBHEEF > FFURKFT & &K
BREEBEENEALCENHME  -BE2HR REBEFLOHMNRHY
TERREHREPWUENRBEERY  EREERAHN
HEBUCRBEFEAWHE FUTULEZERSTEHS
" HBE O HARREBELSBVNEERSBRBLREMESTS
AHMBEA FMLUSSEBESEIME - B4 BELAEEHR
RERBRNY LG EE -

KA HEHFRALAELSBEAFAE LD LY HE

11 -

[



201225305

DA MEMERNETENANSEE LFNELE @ KX
ERABUEFEREAMNESENEAES A FERBNESRE
HEeEmER  TURSMBERSFEBEEN TF (S A
EAWBELILHF) NEEMSE - BH FEHNHAEASR LY
TEBUIOMHANELRSE  TUSHEHMBERBERS H
IS EER (EEER  BHEBF )

WmEfM  FH-BUHABERELCDSTERBUID
MEHNEHRETEANSEEIFENELABNERNE LD #F
HENELARB (FEREZEERE  BLEBER T2 ERE
) HUEBEBREBEAHNENKERNFTERBRKRE -

(&G ]
LT 2RE RN
T MM BHARBRNVRLLTRA > ATEB XMW

J

MBEFAMBYRAENERS X —

gl ¥ - HZ
HEBENETEAEWMABTURSFIHWER -—BAFHERARES
AEFHAAFTETITREALAFZTHNORERE@EBNBER T A
D#e#hs2BEIENREA - At > OB RHETEX
CEBREREEUTHFRNER AARMTHNIAZT S -
BTERERE BAEFHATIHNIEBOLE - KA
MEBRBSFERIRTIEBRELEOGCE  RAINWEERF - Bt
AN BERHLS —ERRREANEMSOHABVME - KD

pui

CHEEF
SH  ARASTEPERNE -7 "B “F
FFRFEARZRTHRZAEBERNERRE WARRTEHH

b

1]

-12 -



201225305

HEERZE -

g5 A

EARERRAAST > 2BEI1ARIBRE2AK 2BY R #
OB ERAN-—EIAFANGPEBRENELAEREBRE
HIHFETRHA B4  ZEEBES  BTEREHE L
M EBRBOELE  AHWLOS"H &K -

<HEKEREI1>

B Z2REIANEIBHEEANEREBRERE T
FETHRHE - FEIAF AW PLHBEEF > I T#HBL-
BEaEIONEBERS (REABEE) LR E & B 1626 F
BMEMS (REBEBR) FHEEREZ > L H  HFHEFESLEE
mEElIONABESR (NEBEE) BEERE - B4 > B A
FHROSCEERBIHNFNBEBEEER B 8 5HE
160N BmEEXRELABICHNEREER (REHEEH) @
BALTHIMN - FEBEEEE  FARBHEHFEFRCEES
TH164 5 — T EBBEERE - B4 - ERHBIOHNEEE
B (HREBER) RELHBICHNEEER (XK B EH
) WA A EEET SR E R E MR EEE -

E bl BERESCLYLEBYELB AN E &
mle2 - FHAKY P ERNELBEETBR LERE DN
R - A FHEELABIQASHELRE  TUEE
HREMRFESRBIONMHMBEENEN  -BE - #¥HEH

-13-



201225305

EBEATHIA FERFBHEMIESBIONKHEEB DN
B B4 LEZRALAEAFHNEAR -

4 HELRBIONFEBMHERERHIORE -
REBEAVBLEENBRERE 0 BWEEMHFH
BEARYVWESRBENAREARERNELE  FRELEE
160 (E HpBEREHRBE -

EEIAFF IS EREES > FHAEZMFAAT LU
RREEHBIONFABEBNEMCNF R > T LLALLT AR
THBRETEANBA RFEUREAHE -

B HEANBARAKRFETRYA - 5L > FHE
BAFROSGHEBEMUNREREELBI KBS EFAREDW
B - HEABI2KSERENRE - Bt HEHEI162H

vy

hBEER (REEERE)  BELHBEBIONFABEHRURE
BLHI64 — HFEBR L EEZNVEHE (LB REBFG
) MEAL TR BLEH BN - WS B2 - HEBFCHEMAE
WEHT (EA) - B2 > BMTHEATIANECLHEF (L
T BPFEEMAMMNENBREANQ. M FEEMLNEM
MBEMTQu) PHMEM—EHMBEM - - 54 - A LA A
BF=Z=EULNFARANECHNENTNRERERFE - Rk
FHEHBBEAFHROSGHEBEMNRERFE E 8 162K /B # Lk
MEBHEAL  FEERBICZKBELERE > RIFHEFG
Me N ey & far (AR FFO)

KEEaLaBI2H B LERB/ » TUEHBE 16089
BMEEBNENTRRERMBERS -

-14 -



201225305

BE O OHEBEAWALETRA - EEHEEBSLE M
HEWEAM (EEMN) SREBETHEAKREHFHCH M
BEWEMN (FHEMC) B RBEASEMBEFCH N E
WME G MUITHRBLINARAMWEMN RER ELHEIONEH
ERXRWARFEEFBEBIONMEBESE (LB SEHHFG)
By & 1 A e

—RRS  EESBEIORpEEANELBER > BHER
RIGOW B EBEMAuBE WA B LR E Ve vER Y E
e B 160K B 1 B B M N QuIF W A 8 L W BT 8 Ven_L » 1 10
T ERARBEMQQMBERT  EFEARBHFHRCHE M
BB Vo (Vin nBB Ve (BB HEEM) BF > B RBEICORK
BEBREB” HEREAKRBEMNQQuWBEXRT » NESE A KH#
HFRCHBEMERRB Vo EHBIOLER “BILARE”- H
b - B AEBRNMLTHRBLE EAM > TLUHEEFMMRERFNE R

111

ZEEZ O HAEAANUABTETRYE ZFANKELA LR E
AMBARRFRAKET - LR ER > BEAFHOSGH
BUXERMEELBICCABEEBRENEN > WHEEL
162 B B @R - AL > HWETBFGHE AT & BLKY &
ff (FERHFENERANEAM) - K& FHBEEAFHKOSG
WEBEMUXKEREERBIC KRS B ILKREWEMN > FE &
WI2HK BB LELRE  MEAEFCRBHEMNEERFTNE
A E TR R RE -

BEK MEAACHOBANLEREBEEDET R #

-15-



201225305

TEAWEBEA WUEERBEA BB THFERMNE
BBEHMFENANASEBRBRSIMEBEHMEENG T F
HUMEERNREBERIEFNIEERENRE BEZ H
RT4EREBEENSEEILFE -

LT S —@F F - BAHEHRP HEBFGH N E
BEEAMVDDM BFEHWEMGNDF N ERM —BERHFHNE A - KF
UERBEBHHE - LT B HE BEFGH MEREALMNLVDD
AN ERBBEER 1" I B & ¥ 6 B FGHE in £ it &
fIGNDRF R EHNEHNBSER 0" F4 - H & B FGHE D
WEAMBABARTNRERMKIE -

EEAAAR (BAHME) r FHBEEBRSL B A
RBEHFRCURBAFHOSGH I E R GND » GNDLL
BRVDDr FESBIC2CEKEEEANRRE - EHEROO"E AZ
Ei B FGRF % GNDHE N B fZ T AR BL - Z 4 » E R E R " 17
EAFEBFGHE r WMEME  KUTHBLNEURER
VDD » i # B A F # OSGH) & fiL &x & VDD+Vth_os * LA
AETHRESEICHMEER (Vth_os)

ERARREAR (REPRME) »r KF - EHEMBETFEITK
BHEHEREE (BHEHH) » FERKEAFROSGRER
GND FES&BI2EKBHILRE - B4 KREAKRRAKE
FHRCHEESBGND DBEERESBICZHEABHEFEERZHEB
BERE (UTHBBVds_os) «- B4 FHBEBARBLHFR
CHESBGND AR EgREZPBEYERBNELE 160

T BLEFEBRMRSLZEELEBR - ENEEHE >

-16 -



201225305

H&GMUTHRBLUFEBRSLR EBHEH — B > 8K E160
WEBERFEECHMOVER (MTHEBVds_,) REB OV
DA &l A2 e # BLEE R B AR SLZ I W9 & 7 -

4 bt "AR—BNu" B “"ABREA-—-BM" - ®
& MERE  RABLUFEDFRS BREMTHRBLAE &
MSLZ MM ERBRMME EELEEMTHRBLAUFEBHSLZ E
WERSEN  FUBE-—®& "ABRA—-B[L" » ZEM
el KEBRSLHELREEBGNDEN B R MHELLEES K
(Pl BAZ—LUT) BREREENELSE - B4 - #
mo s AF-—ERE  NAMREHSTERWEURE

EENE ERFVPHERERUEBE F > B 6T HBL
M IFEERSLE ERGND » DI & HEHBI2HE B E S

ErRFHERERABYD  BEHEEARAHFEFRC
R ERGND» AT LIBEE Vds_os > Bl W0 » EEAHME P B E
# “17 (BIVDD) B AFHEHBFCHEARYHPM T B I AR
MEFRCRER VDD ER T » BB FGRE A B & M B
VDD - ff B 2VDD - FE B E W T 0 {7 5T &% BLE GND
B > Vds_osf B 2VDD ( =2VDD-GND) - B — 5 & - 7% LA
AEGRGRFHH I BEEARBELFTHRCRE SGNDI &
W T » BB FGR % VDD > i H # {7 7T # BL S GNDE -
Vds_osf &% VDD ( =VDD-GND ) - K}t » BH B E A K F
FHRCHRER VDD EFE WML - 7 LB K Vds_os - # B &

-17 -



201225305

EVds_os> WL E— S B EERBI2HNBRILEBR ™
Dt — % REEEE TR EE T -

EHRLEAAR (FHBEM) » B AFROSGRES
GND ¥ BARFEH FHCE EB/GND » I A ¥ I B #& SL
% % 5 VDDX IL VDDE — B Bz (LWL F® B VR) - &
B OEEEBFCEABER 17 MER T pBEENE &
B E S B 160K B W LR ME o T £ T M BLE W i M 5
HAEE BB ELRE TR - B4 T HBLEY E W
MR R TRKBNE BN T HBLY HHER - €6 %
FGHABER "0 WHRT « B &M 160R S 53K ©
BT A TC M BLEY B R B R B R SLWE G E K E
fii » B VDDER VR - [ 4t » ¥ i ## B0 £ T 4 BLA9 B fr -~ 7
MBEEREEMBEFGRIERN 17 AN “0

S EHBFGREBEBML VDD (B » BAZHE “17
) IERT > BEHEBL BB EBHRSLYEMLRES VDD
B RBIOMMBEEG MO EE (U THS Ves_p)
B B 0V ( =VDD-VDD) - Vgs_pA R % & 8 1608 i {1 &
B (LU TFTHBBVth p) » Mt > pEENE S BKWESBE
160 BB LR - EE > HEARSEESHBFGH W E
/NFE VDDE 6 ¥ M % A B & B FGHY % (2 % 5 VDD 1§ i

it

T > B OE # % FGH B 7 8 VDD-|Vth_ pl M L # B B
Vgs_p=(VDD—|Vth_p|)—VDD=-[Vth_p|=Vth_p v B Sy 160
LR SBIERE MEWESZHHALEY “17 « HE

1€ &7 % FGHY % fiL /N 52 VDD-|Vth_p | » Vgs_p/s # Vth_p

-18 -



201225305

ML E S IO B BEBRE > BEEE 0 TR ®MH
AR 1Y ERTEEWEE -RER EBAFTE “I1
MERT HEHBAHWECY TERESILEBESLY B
i VDDE | Vth_pl & VDD-|Vth pl - B — K5 & » & #A 4L K
KR BHRSLH BAXESVRE » WEFd  HALE
Bt 17 W BN TR M S M E MK SLK B 2 VRIE
|Vth_pl# VR-|vth_pl - 8% - WS VRE{E X VDD# &
i > B BLVR-|Vth_pl/N# VDD-|Vth_pl|l - B3] - 7 &
FHRBRSLHBEMRES VR » S AR LW ECN TR E
EAE - F Mk > B EE S SLK E % F S VRE Z VDD
RESEHAALER 1" WEMHHEBEEEAN B K
c B ERERME EHEBEMRSLHBMDES VRE

fi % FG % A H& VDD B B Vgsp & B VDD-
VR>Vth _p(""VDD>VR) » ® U H B E b F & & 2 160 %
=R I

EE EHEESBICHNEABEER (RNEBSEE)
- ERBICONEBEBURES T H 16409 — 5 B B &
EEBENOHY (MYFC) B BAEIREI R BTG
MEHMBLELBN S MEBHEENER - ¥ 8 5 6
I62EANBIERER > XHUFCTURA SR EREE
b EEBFCHFREREN HEFEHELD L EBHNE
GEICHBLELERSFEAVLEESTHRNE L BN
BEBERO T ES>Z—LUT > FUATUTZESENE S
1620 MMt B MWEEFEHUFCHRW BTN R L - g B

(i

-19-



201225305

RoOHEAMNAEAELCLY S EBOELBI62 TLUEH
MEREE NTHRUENRREANIEBURELE -

Blan » B EW| (25°C) THEZBI 2B ELERB
10zA (1zA (KT ZHE ) TR I1x1072'A) LT » i B B
AT H 164 BERAEBIFELAER » ZEL T UKEFHEHR10°
BUE - B4 $RZGRBEURABRELBEERESE
o -

B4 EFRAHMNBHRNLEBERES  THFEXER
EHMEHRMAELBIRELYEEBERER (BERGK K
) WEAWHME ©WRER TUBRRULEERSMEY
BEFEAILHMEFOREREENWELNEE - &

BERZEFE LA EEBARBOEBES - B4 > BFEE
EREANBPHMBHER B PTE S  ARNERBBEFREE
& EE -

B IAFf R0 4 BB E BT WA SWE IBFR RSP
HEmEE Hd  BRZLPEBREENELBENERER
MR EREASR - -RER GEEIBY > ELHBIORE
HFldn B EEHEHBSRESHSMBER - R1IFICLy Hl
ERAHlI4aBEHMEMNMEASE > EHMERIEE R B K

fnl

P of
o

@ﬁ{

YL H 164 BB EMEME - L4 > R2ZMC2o B &E

i !
P}

=
BH

160 M BB RERFMBREBNEMEME - & F EC24H
ENAFEANHEEBEESY (PRAEFABEBEFESEEB K EE
EBCHNERURPPRENBEERBEELY KE ZH A

160 BHMEMNERME  HPEHER2ZEERELESR

i

-20-



201225305

BAE) WELME -

EUBEHRBICCENBLREFRVWEBEB N KEE
mMeMWBEHME (LEBREREHE) SROSHERT » &£
EmBINMEBHRKREERES> MO EET > ERIER2HE
/& R12ROS ~ R22ROSK » T ERBEH B 1620 B L E R
FREBRANREHBE (LT UBBEANKEFHM)

Rz  EAWRBRLERBEHOBERT » B ERBEI162
WHBILEREZA /N HEURIERAERYE  -E2EB
EaBICHNBELERUAANARRBER (F W B4 % E
BEBAMBEBCHNBRRERSE) AWKHK - B I
UOBRAEREAAMLOHEN S B8 EE&HEMERIZROS
& R2>2ROSH) @ 1% -

55— H  CIHMC2EEMBCIZC2HBEIKR - ERHB
MT & - FEBRKCL EHREARBAE FHCHEH & B
FGHEBMUR » TUERMBBEEARBALEFHRCH E I 4 fE
HERFG fMITLUKBEMNMIBEARBAHFHRCHE Y
(flan > HHBEBMCMERLEN) WEMEZNE B KN
B

mERM > FHBMRBLAEMMGE TUEBEREHENSE
lBEE - -S54 " RIIR2CHESGBIONHEBREBNE A
L1644 B B R4 - CIIC2HZRABEHN - B It > &
EEENMREFMBRBEBNMHXNEES > MM E £ itp
& . _

EAERAAFT RO L EBEE S BB FGHE 3 &

-21-

el



201225305

RHNEEBETNERIFNBLAELSBNETIEERESOMEH
CBER O AEHMAXWEBFCREAHERNEREBENF
HEBRARNENRFE -

HEERMBEBE TN ZHBMBEOELS - F L
BTHLEBECXZEIEABNETNEZEIRAE FERFS
FETZHEN —EEREENMRE SERERFEBRBEENSR
ERUCHWEFERRAZ — - T H  ZTEFRFRNERNNFEHBIRE
MEESERXRBEZRERNVRACEENINRRIER -

S—r7E BRBAEESIANVFLFETEREERREN S
WP EBNESBOBEBMMIE MAEMWLAHALED
FlAZRBRERETAETHERERE  RAER > THFEORNE
BEAEWARIAETNSES Bt ARTFEE
REZHEELGHEHBOETREANSESHNEZE > ATUERE
SERBERL -

4 FEESESRAELESZER (FARBRERSE)
WS EERRAEER -l EEAWBEREER (1
M) WEANBRT - E—E#FFEFETE - 7 LLE KM
HRBAEHAANBEELHNERE (ERHBEMNEREF R
THEWFRHERAEBEMNEAEIEULUCHNER) WK XKE
BSVULT » BERSIVUT -

B HHBRESTHFIMHNBEENHEHENEE
Berl EBRELSBIONBREBEREHNEE Her2FH
MERT BAEEBRESTHIMNBRENEMESIA
EFEABIOT B RAMBESIANEBREBENEMES2H &

_22.-



201225305

2-82281 ( = &2 S22S1) WWREE » EH CI=2C2- #fa = 2
 BRGEEBAEATHIMNBEEN E EME /NN E B
BHRCI12C2- BIHMR - 6l - EHREETH 16480 &
@ T LUIR AR S k88 % B9 high-kif K BR B0 I =
FUBEFWhigh-kM BHERYBEEHELY LI EBEBERY
BB BEHE TWHRerlREBIONE > BERESISMU
P EEBBAELRBIONMEESNRBERE T - 7L
RAEKY  MGe2REHBIE4-

HHERXRAEEEBOES T RBFRTD MY R
WP EBREE - SFSERKL -

(il

<#E KX &E B 2>
B2AFI2BR BB IAFT T EFE TEE B 21T <25 &
EEANBFETHEINERE - B2AMBE 2B 8 %

BEX1T0M S BEEIAHRE - B2 > EE2A40 > Wi ##E
HErxHAREHREBRRSL B4 - £B2BF > WITREEHE
JC 3 A A JR BB AR SL -

AU ME 2AFI2BRT R c AR AEMWI RM T * F E
HEBRSLWERS  TUREABFETITOEEWNE SR
WEBRERAXFAEASOEERD 2356 (3@ +1/208 )

HH4 > HRAERAEBRSIHIE (RNTH) THRER
MA (WMT) > WALUBRAZF (H=1T) UEBSF (
HET) BEELTHAAEAEESSLOEHE - (FR £ EF

-23.



201225305

FAEEHRSLHIE (HRTH) » TURBHERAEAEREFEER
SLFMHF 4L ERRFLEEFMBAELRESHOME - B 54
 HEAFEHEEBRSLHIH (RTH) 88 EERERF
BETI1TOWERRERES  RERBEED -

fE B 2ATI 2B o YF MR AR SLEE £ X IR BB AR B E BE 194
- EE o FHRGERERIGART EENEEKRSLUNE
EBEREERBRFEFTHKRSLC -

FEE2AFI2BFT "4 ERWEEBEP  BHHOEA - K
FRBHERIAMBE IBHERXMER > W2 KW LA
MENE - Bl K EREALC VDD # i 8 L GNDJ #Y
£ — f& 5 hn 2 E7 B FGRY F L T » % % 60 2 FGHE I0 8 &
EMVDDERFVWENBREM 17 I H & HE A FCH
MmEMEMGNDEERFENERBR E R 07 LT » #
EBMWBALF B BEERB#FETITONE AR
BHFHCHBEBMBZESGND  E AFHOSCGH & I &%
EBVDD: MEBERBMEFHET170- AL > ¥ UL THRBLEE
Mt AMEENRFEIT 17089 8 # FG -

B E - M M E L GND i 2 &7 B FGRF ( B » 1&
REEH “0" BF) » BEpEELE HBENELBE 160K
BEEERENEMREMNELBIONBBESE - £
T BTHHHBEMLTRBLNEERSLEHEEELENE
WEBRMWBAINBEFGHEM LA - FE &K FE B RSLEY
BEURERZMENMNGND-

B BFHRAABEERERGSRMSLCH E 5 8 &R

-24 .



201225305

B AR B A TE B 10480 (5 55 6 /S o U9 B ML £ GND Bt JE B IE
B % SL -

P TR MER C EB A - %S R SLIY
B R E B E BB GND - (I » B G 75 465 08 B & 48 160
B S B IR RE MY R AL MG 00 B BN B FGHY I R T - L T L4
I 7E i1 5T 4 BLI VR M 4% SLz B B 4 & % -

B4 ME2ATIBHi R AR BEETITORE S &
FIRTERAOERET  EHLHH G BEREFRFALHY
BMEETITONERARES - GEH BT HMEEE W &
FHETITOMER  BFREEBR LN O EEE T 1700 =
o BERRENUG AN T BT 170K S ¥ B E R

gﬂﬂ'

plran - MEBEABERIFAT > 1 B IHEE MG VDDA # i
B AL GND By {£ /] — & 6 0 B &7 B FG H 1§ ¥ & B FGHE 1
BREMVDDHERAFHWERNBS EHN 1" I B 5 8 & 2
FGHEMBEMEMLGCNDR ARV ERBEERN “O"WHBRT
 HEHBEBRSLRESBGND B EARBLELFETHBCH
FVDD: Ui H K BEAFHROSGHREERBGND T U FREEHE
170 R FEEE R RE -

HFHBERARBLEFHRCE T H VDD > H B FGH & i1
RNEEARTHIMAHNEAMSM LA VDD - K S & B FG
RARTER“1"B9 VDD 5 T & B FGA E 2 & # VDDA
B B VDD+VDD=2VDD - Vgs_pi B &k fA Vth_p - Ff bl pi@ 3&

HEGENESBIORNBBLRE - B—-FE B84

-25- .



201225305

B FCE A B ZEH“0O"HHGNDHW E M T - i Bt FGHY & L £
# VDDTi & & GND+VDD=VDD » Vgs_pf B K & Vth_p » Ff
UpBERMESBWESLABIORKSEHLARE - WER  F
MEEARBLFRCEESB VDD EHRFEEHEFGH
MENMOMBAITLUEEZBIOKRS B ERE - BEHR -
HUEREEETITOR S FERERE -

B4 BEFEABEAIAZELSBFAFSEALAESE160
MiEm  HEBEBEARELEFHECEEROV LENEE
HELABARABEENEMNERZELABNREERT —
EWEMEREELIRBBILRAE - WLt FERKAEL
HENEEENTWEARBEFRC UEMEFE T K
BIEEERE - B HEHRBAHEBEITAFTFANFEREKE
FEHAPEENELABERALAESE > AT LLFE B & JF =H
EHNTHWEARBEFRCEEBEEBMN  TUEREER
TRBBEILERE EHh  FRREFETHFAIFEREELE R
BAMWER WMuUMLBEAIHEEERE  UUTUERSFEBEBRE
B /N B -

MEFM®  GEAEBRAAFASNPLPEBEREF  ER
FUYMREREHRBABS  BEARBLEFHRCKERGND
i B THRBLMERERSLRERE — B > ®EH

K

aﬁﬂ.

B GND - BB BARBEHFHRCHE E B GND» H
ARFHEIRCEBNFABGE TR B EERE B
CHEBMTEBLIMIEGRSLE E — &M > B L Vds_, & B

ulx

OV T Al A &I A ST AR BLAIE B R SLZ B R ER - B E

-26 -



201225305

B ERBEMED  BEEEARTE FMCREE S GND
BT LU BEAE Vds_os » 36 T LLE — % & 15 B & B 16280 B Uk
B B TLE - S REHE E TN RSN -

B3R MBBEATM B L BB E BN S A - &5 U
RAL TN FEBEY @6 T - B F B S HOSG- C%
MEAMETHENEFEA O ECOGR CHEEES
BEREERENENHRE - B0 N 680280 xRN
E_1- m- nSRETEY - B4 FAMSGHHETE
B8 BUF BT R KO BE B .

B3 B B R TR TS R W E
% BEmxnl mEns 5 E20 LM BB EEET ;&
HR 1 BAHNBITISINEERT  BEH 07 B A
HE I EEET S BEH 0" B ASEnT 15 &
BREBRT : BEN 1" BAHEnTFfINEAEET :
AREREHEE BREHESANFEER -

EHFEHEE BB AFHROSGHE € B GND > i A i
BARFEFHRCEEBGND - B4 > ¥ F A T 4 BLA
EEBRSLR EBE B - £EH3F > H 4T HBLE B &
% SLE % £ GND -

ERABHEE  B% BFRENTHNSATROSG
REBBNEEEGC VDN BN (SEA 0 VH) K F
EEWBARALTFHCREBOND ) B BENFHE
AFHOSGREBGND L H B A BENFHE AR HE B
FHRCHREB VDD LERBH B AMGT -

-27-



201225305

B4 BTAHEBEAZBFBFEITI700 & # FGH & I
THRELSHNWMMEER (Vth_os) » TFERKE AF K OSG
MBMRESSNAMITHMBLEY BEAL +Vth_os > H L » # 40
 EHEEBFCGEAVDD (Bl EARM "17 ) I > & VH
% E S VDD+Vth osA £ - HZE - EEIHE R A BB B FGH
BATEVth osth R EHENBERT » TURFAEFENT
B AFHKROSCGHEMKR E R VDD -

BEE O LBEFBEANTHORFERRERTH KL TR
BLisg ABIEEFET -l EBAZER “17 B VDD
FEE M THBL MERBAETR “07 K & GNDH E 2 L T
#% BL -

EAEBAXA TS EREEDT  HARERERFHEE
FREGHGHBHITEZIRFBEETNFTAREARALFRCE
MBEEBEREWGND MUBEIWLEEREANTHRHFREXR
BEARBRUTHEBLB AZINEBEFETHBERT EHRAEA

‘ﬁE%%E%Eaﬁ%160%ﬁi@{ﬁﬁff&BLiﬁi‘?}E@?@SLZF§ - Bl 20
 ERER 1T EHEANEHMFCTFRFEER "0
WEFETH  TRAFHET HEBEARBALFRCE

s

GND: FilAEi 25 FGE GND - G E » £ EEFNE ANTH
B R RKMLTHEBLEE B VDD B R T » Ves_»o B -
VDD #MipBEABESBNELBIOEREBEARE - 5
4 0 KB ¥ & # SLES GND » Fﬁuvas_pyﬂ‘z%vnn’ i 7£ &
160 K M B E AR Z M (fLX#HMBLE FERMERSLZ M)
ELEBER BENLRAME #HFOHALBEERMEANTHEFRF

-28-



201225305

(Bl > EAFHROSCEA I VHHEF ) BR B EH ® K
T #MBLE ABFET (B fZ1T#HBLEFAF F VDD)
AL E A ERMTHABLEFEMESLE M E R -

BE BEAFHROSGHREBGND: LB H A F K
OSGax % X GNDHY B F B 2K ¥ (L T #%# BL#% £ B GND - & &
WS T &K WRMTHEBLE SGNDW K FE - 8 %
BEELHWENBATRELRAEER

R ILKEAMITHRBLEREE BEGNDHN B F EXB A
THEARBLFHRCHREBGND UFEFEHE B TR
REEBEARE ERZFERWT &K - WRLLKAMITHBLE
ERGNDHKFERXRBBEARBH FHCEE S GND > H|
MEFAERETRERBE LB I600 K B EH F K2 M

{

il

S5 R AR M o %8 B M B GND B I B F %
FGH - 5 6 18 % SL&0 % 7 5 5 8 % # % £ GND » L& I
AT T HBLE R RSLZ M B - A E G
B E (T R SLCHI (5 % W M R B 4R 0 MR B 19400 (3 0
B o ¥ LD -

ERFMME T o B AR R RS SN
& -

EHAMMG > Bk BFEBEOFNBAREM S
WCREBGND ) T EMHREN TN B AREL T & C
REBVDD UEEFBANGT - RHEBEEE 2D

» B A F R OSGH & GND -

-29.-



201225305

BE O LEEFHLOTAOKEFEER®KESRSLE
B VDDE, VR - N L ATt - EAXAE B SN R F H B &
B ERFHEREHRSIBES  ERIRBREFETHNRSE
BEARBLEFHRCENEZRNRBAOAGND  FL > WRIE
BREAYWTHREFEREHFEERSLLE F+ 2 VDDIL VR »
B ERE TR GHEBHESBI605 B (L T ## BLE J§ £ 4% SL
2B - Bl EEEFGREEMN “0" B > ERFHEF
A BEBARBEHFRCEBGND - FrLLE ® FGR GND - &
HE O NMRAILBEFBALNTHRFERSEBERSLRER
VDD » Hl Vgs_ p B -VDD » ¥ Mip@ & B & & BN E &L ®E
160/ B B @AME - B4 > ARB AT H®BLE GND » Fr BU
Vds pfA BB VDD MAEEBEZBWION EBEFEHEZME (LT
MBLE B MHASLZH) EALABWR - EN LEME  FH
(b REBEFELNITOR FEXRMERMSMKRSLLE A 2 VDD
VR - UM EEEMLTHRBLEFEBRSLZE N ERR -

% LB EBHESLRERGNDNKFERKER A K
HHFHRCRERGND - EERRB W T HIK * WRLELHIRE
BMBZSLEERGNDM B FERBBEARBLHLFETFRCRER
GND - RBlf0 EFfrat B A W RE G M B E &R 1608 Kk & &
BEZE -

mERt - EE2AFI2BAI R ERE BN S EE K
B FHESZY (KET) AEEHEERSL, 7 LLAE
NEFETEINEE  WERRBERITEED - 54
FEHENEBERY  TUBEFSEREERENN KA 0 K

-30-



201225305

H > OAWLUESREEX -

FH o FHEALERAXAFTRTHW P EBEBENEH
AE o ALLEEMBHEEAERSFEB PR /NE S B 1628 %
BEFEIENEE - WKL > TUE -SRI E R BEI162
WEFER (BRLER) - MAUREREESE - B4
MEHEEHPHERSOHE PR /NE G B 1620 K B 8 |
BB ER > WHUREBEESBIC2HEBEESL > M T L
EmTPEBREOTEME

<FE R B F 1>

ZE ZHBEIRBESAZESDR HAE ABE 1AF IBRT R &
ERNEAEBERBEBRIME - B34 HEUTRAGH > L
EFHnBENERBFEREAMNELS®E (B &B162) I #
ArEEMBERBFRALAELRE (EHB160) MIF R
RO TFTETHRHA HEHANERBRBE S  ELRBEOHKRE
BEZEERRG MR -

B4nmE R BEmxnff EEFETITON P HBEBWER
B K — E G F - EEAT >  EEETI700E B HEE 1AM
G

BART MW L EBRELRE ' m@ (mB2L B B K
) RAFHROSG: mERARBALFHC: nff (nB 22 L
BB H) LTHRBL: EHERKRSL: BRERFETITOR B S #
mfE (f7) xt#nfd () WEERNBEEFETES 7 E
BHI80, BEMUEMBENE —BHERIS: §&THE

-31-



201225305

HEME_EHERIN: LA ERLGHENESBEHER
0: BEHE BWE NEEERKIS4: B8 H AL EH
EROEABWHERI186: DR EBS SR ERE194- 34
CBHEBRNERTIBEABEI RTHEASEET S I EY
BEHER  XTSEESEHERKNES KR
CEAFM TR L BEE D 5 — B EKI2E S [
WS R - A BB RN EREE R RALETEE o O
WGP ORR TS MO £ HE R (S SR 8 4 Bl 47 2 {2 9% 48 RADRM H
EE BN RIEIE Y S PBADR . (I BIEFS BB AR BB
ABEETIIONT AN ML ZEREERNEEEH S0
HREBEERN T EERBRBEEETII0NTH - 5
HRERTENEBTRB —EESHE - TEEES SRR
RADREHE ERMEETHW T AAOMIENERE - H8H
S {4 RIS S M PBADRE #§ & H 18 18 B 09 (1 0 5 % &

%:E@Eﬂ%ﬁ%l%@ﬁﬁﬁﬁéﬂﬁﬁ' - 1T EE B & IR | 2K B
TEBEGERMRRADRNERMBLEREFETI7TONT AN
ZERER MEAFROSGHERUAABARAEFR
CHiEH  ZKXKBEBTEEFERBMRADRNE R ERE & &
BB ERIS AN UEMEBEE LA -

FBEEE B% 180FE fb ffi A% VH-L B2 55 — BB &) B B% 1928 &
R OA B FF R E R IS0 E EEA (MW EKEALMVDD
) ABRRKBEZeENRBEEEBEMNENMN (VH) BEEE ZE
HERKI 2 BTAEEASFEEFEE TITONEH BHFGH B

-32-



201225305

MMTHEFERSRARNELABNELBI2HNMMEERE (UT
MHBEVth _ 08) » FEREAFHROSGHEMNRER & RN L
JC R BLEY B L +Vth_OS - H ik » &l a0 > 7 ¥ B § % 2z VDD
R OAE| BB FGRF - & VHE & & VDD+Vth_OSL kE - {H 2
C EHERE ABE B FGH E A T B Vth_ OSth ¥ AR E®
BT WA UARREABREERKI80-

FR_BRPERIVBEEHEHBRESRS HREEBRAEBEEH
HEasNHEBRRENE - BEREEFEEF M T IEE :
TRRARFRASEHN B &8 L E 5 R INTDIOSK {7 T # BL
MENEN UHIRFHNENBLEIABEN Z &% H L
&8 M INTDIOB {7 T AR BL - HH KR A H/E HF W T 3h & -
EFHERER  HER#BFETEH L ENWMTHRBL:

BN B ERISAE S EHE - LA AKE &K E R
& 9% % CEB ~ B f 68 {5 9% #f WEBZ( 5 {f 6 {§ %% # REB® {5
MELEEHE - BHERKIS2 E_EHEKIR H =B
BB BE 190 - 2B A EEB) E RS 186 - AR AR M A E K 1940 &
B E R 1801 15 52 -

m A ERENMCEBREALEFEERW EESRENE
B RERRGEHREBERETBAGHEWERER S
B wE - B4 BEEERBKRWVEBERLE —BEE KW E
MR RGEHRAFRE_BRGFERIOANER T RN M
FERBAEBEETEY - 34 > EMBEIE P H REBE
mME—EERNERR BERAFREETHINER
MBEHH - B4 > BHNBEEERI184FE B 7 B E K 2% 4 £ 5%

-33- .



201225305

i BCCHE F+ B & B 1808 # - 7 B B & # %l (5 9% 4% BCCRE
R E MRS ERISANA LR &H & DA AEE RN
HESWME  HEKBERBREREAHBEMRABEES @ -
B4 FINEH ERKISIFEHERET S EHE N RPBCH
BB ERKIOGER  HRERGHHLEHFEHRVPBCE F &
RENESERIANEHBSHLENERTRENERRE
BMis HEZERBERBAHENRKSIEEZME - 54
» 55 VY BE By E BX 184FE B 1T 5B B 2% £ I /5 3% R RDRVCE 5§
“EEERI92EE - HH 0 E M ERISIEHRFEE R
B E SR AR SLCH YR & 4R # A B B 1948 & -

B4 BENE  CHENREHERKIA4ARE L ESE
B LR BCEERERINERT S EHFSHMPBC - 17
BE By 2% 2 40 {2 9% SR RDRVCLI R U5 & #R 8 # (5 32 /R SLC - #
W HEKMEEERERIHBHTRLEH SN MPBCRF
RERGHRUEEIN HBLEHLHE S HRPBC > ] LU (L 7T AR
BLE B B HLITE - B4 > FEm g LEEERERIMTE
By 28 ¥ ) {5 5% % RDRVCIK & Z& & {5 &t ft FE 2 17 BR By 4 %
HIEHMMRDRVC A LUHEREARBHFRCHE M B L
B o B4 K ICEERE I RS RSB E N RSLC
MG RS WM ME R R R E B E R RSLC . W LR
MSLHM BN BATE - Hib > TUMHBHHEFETIT0H

FHREASRERIVCMERBRBEENEGERI84AN
HHBOEBHREBRENMEBESRSLEY E LAY EK -

-34 -



201225305

Rm R ERERIVGARERF @ B FEHRSLY E G ThEE
BIF - WA DLER S TR KESBE - FERSEESHERS
SLCE H Rt E MEE B F B 184 Ay 2 & 88 @ 4 o9 & 2 y8
Mk SLEH BN EROMGE  HEZRBEREHRTRS
—fEEZM@E -

ROIBBERISCEB M ARHBIZHER - B8 A G SE
ZHEBRRAOTER : BRXEBENBHE®EHE 5% & DIO
WM AGHRBHIENEE N B &&H L E 5% ®INTDIO »
ERREABENZ &K E LS 5K INTDIOW (5 55 & & 2
AR Es K@ LERMDIO - FH & & K@ H § 5 &% DIO
i FRBEWAREBEABNENREREEETR & B F 4
WigF  HEBRRBEBESEBIRBE-—BESHE - ABE
FEskmHERMINITDIOR W THEHRKR - B & AHEH
ZHERNBEHERNBAIERES  HE BEBSHSR
WEEER@M AT G A B EHERE  EEHREERG
AR —BESMHE -S4 FEEHBHERKKHERRKDIO
WHUIRENEBEZRAGERRNENREAERE -

SN FTEREEFNEHERIANETEE K
AUOEHAEBESAfT RN EREBHEEREENER - R B
A LKRAESBRANHERHWEREIEENMNES
TTHBEBRBESCHRTAI N BB @E M KE RN MEMHE
AR - WEH > WAL AESDAE RO & K EK
EREEERENMNEELZEREEATHNEE - B4 TEE
iz O i N S

-35-



201225305

mEfM FEATTAHEREBEN S ERBERE F -
FEHRHEZI P HAREEREFERSERSL 7T UM/ #7FETE7S
WEE WMEHEEBERIOEDN B4 FaEDAEREER
TOWMLBELEBRERENRAEL > EF > TURESR

B4 FHAAHNBHENSLEREEN TFH -
ITFBERBEFAREERENLEEHE  TUEERBERFEREE
BN ITFKFETEEHETHE -

AEBARXNFAANERE  FEFTURELMERE ST A
Al iE®H FEFEEHMHESmMER -

"5 A2
EAERAAF  2HREAZEEIICRARKRAE M
HBEAN-—EISANFTEBREENETBREIRETZE -

<t EREEKENIEEBRITE L E>

BOAMBR T EBEENZTRBA — 61 - B OAR H
HRERENHHE BEBREFEBEENTH - B AL
ERWEEGGBHAI-A2K BI-B28y &I H - B 6AF B 6BAT 7R
WS BEBETHSEAEAE -2 EBH BN E & @
160 F LM BEEFERABE_FEBMBNEREBI62 5§ —
PHBMHBNE_+EBEMEBERZAIROMH - 10
AUERAECDLERBRUSVFLEBHMBERE —F H i
MHE TEERECYWFEBERE_FEBMH - FR

-36 -



201225305

%‘H{z%ﬂﬂ%%m%é’ﬂﬂﬁg%ﬁﬂ’&Uz’zu'ﬂu{i}%ﬁfl‘%‘
67%‘%{EWEE6$fKﬁ§%'ﬁ{ifiﬂiﬁﬁ%$§ﬁ%°ﬁ%ﬁtz
S WEUERAERLEEARSE - F AEES EE MY
WERBAZETSERINFE - B —FHEH  FRELY$H
ENELABEEANERENREARBEHEAEARZTENT - Boa
MEBATH P ERBEBTUAERKEET -

G AN BHNEWAEER : BTHREEA
MU ERECVFLFEBNEHAARAIBMBERERRLERG P 58
MEARERELI HHARPEBEBOM B RS B
EREMNEBEN T EBELEENEBEBIEERRERRE
ST N O -

B 6ATIE 6B A E HBI60EBF - RKEEPLEBEEIK
S0 EEBITHEER KEI4: REFEERE
BABFENMERINR (LWLBEFEBEEREEBEE ) ; B
EEERRBIAEN B EBREE 1222 U R EFEBRE &
f@122a L HE BEPR KRB IME B M E ENRREBEMKI128a
" EE C HAAEREEBEXAFTFAEEHMEEEBEEE R EE
Bl BEERTITEERAFREEESBLBEEE &L ®E -
SN BB BTHESRBNEEWRFRETRYE  EBE
FoREXkBEtBRioaERNREER - bWt 2R
EABRPED  FBEANLCHETEEERAR -

FH o REBEEFERBRERSIOENPEERBFINHB
W 1268 5 % F 128bE # - £ 4k - B E/F 128bth B 1F B &
BMIONEBEBXEABER - F4 > EHEE 320584

-37-



201225305

BI26CHBEBAEEEIZ0 - Z4 > BEELBIORE
ER&EBI136- @BEBISRBEEI140- B4 > BT EHR
mERIL WEGAMGBHR & MERAELBIORAESH
HEREENEHE S —HFTEo EEBRELBEIONFKE
MERT WU UEMEEGI2aN A EARENREREEE
T REBEREITAEERERENERNEEE 132 -

Bl 6AFI Bl 6Brh fy 8 S MM 162 : REEBKE 140
ZFTWELYSLHBEI44 HELYELEBTF 14T EE
MEBEEE (REBEE) 1422 EBEB(RERE R
)142b BHEE WP H B E 144 FHEEHE 142aLl & & 1B
EMINWBERBEEI4 G MDERERBGRERF 146 B E
YL EEFI44E DR ENREE B 148a -

I $LPLEBRBIUMREEFEET S BER G
EHWHE UHHEBAEINE MRS MEL - BREGLR
Bl B P BB 1440 E B E B 5x10atoms/cm’
LT o #% # B 5x10'%atoms/em® Bl F - E &£ B 5x10'
atoms/cm®*PL T - B4 EREA WL HEBE 14400 T B

il

EREH - XETEHHERKMN (SIMS: Secondary Ion
Mass Spectrometry) RE &8 - Wk » TR RE KL 5 &
EMHEMEL LTHEHEELAXINEXRBREERREA
MZHWERITPHVBRBREBYWELCY S ERE 144 > & F
BESEMNIx10/em® > BESEMNIx10 " /em® » B £ H
16 A 1.45x10'"%em’ - 54 > Bl > |/ (25°C) FHH L
Bwm (Eh BSEMCBEERZE (1lpm) BIE ) B 100zA (

-38-



201225305

1zA (R ¥ 28 ) EMRI1x1072A) T » & & B 10zAL
T -t HEHEAKIBL (ABEL) REELHID K
ME LD LEE TUAINBALERSLEBESERNE S
3162 -

BH AUV ELBBIMEEBSEAERT BB
EBT¢BEBRBENELY L EBE - fI0 ot s
BB I440 M B E B Sx10'em L T > @£ 8 1x10%cm 3
T EEBIx10Pcm T > ##EEBSx10%em?LL F »
WESIx10ecm™L T > ¥ H #8ESS5x10%em T
HEBSI1x107em U T « B4 BH KRB FHELHEE
W O(SIMS) SR PEI & Ei S /LW 4 H 8 fE 144h 09 5 B B -
4B DL R 4R -

FEHRELY L LB XBRLBRBLEBREER
WS FUBEEALYLEBFEENBSBRE LS
BEY - AHE BEeBIWN2¥EHELVLUBEEB
WEBBEEALYBERIZEEE PR ASNat - 534
 HEELWLEBEEN N A BHENBRNEEER
ZH o HERE BRELBEEMEOEL (FIW - EHE
 (MEma—-fFEE)  BHEXWBEES) - L H - B
REBMERENER SHHECEAYLHBBIHEBE
FAHER  ELMESSHE - AL EELYLEBEE
FOE R ERSx10em T 0 BB 2 5x10 % em Ll T B
 BIAEREBREBOBERES L@ -

B4 HEREE AT E 6B E & B 162 > B T i &

-39-



201225305

ERR MU ATMEAETSE MO EE BEENTE B
REGE LWL HWB144 EROTURAFTHMIS B
RE M - EFTHALY L SBENTISBEROMET -
AT LU RS IE B R AN T RS A0 BE W M OB A9 R AL W R E B E 14410
5% -

B 6 AT B 6B % i B 75 T ¢ 16440 % ¢ B B E M 142b
 MEE&EBI46; UREEFE148b- RE 2 > RBEE
1426/ (FE B T 16409 — H B9 BB > B &G 1480/ {F B
SRR — S EE  BEHRAEEES 0 TR
REWNES - B4 EBBELWELEBE IUNMHE
1B B 1461 - T LLF S B R R B E B 142070 8 B [ 148b
THEBRYE BE EFATHEELEE  LTUREFER
BB 2T ¢ 16480 £ A -

EAERAR D LEESHBIOESHHEBN S
XN BEEESB IR ES T A 64 BERAETTE M
B TLERSERL - G TUMBAMIR S BF
BB E TR S E MR ES ISFPE 25F2 .

FEABIQNESTHEIALEREEBREE 150 1
B MR MEESEE 468 @& F 1500 M0t R E
B 154 M SR M BAEET Y — W H 78T
M9 45 % 0 B M AR AR % R B 2AFI 2BH B B8 B P 89 47 T B BL
R ISATE BB 1422 M E 12 E B R EE
126 - E bt > RIGEHEI60h M EHE L REENE S B
162ch g ¥ B B B 142240 BI M B R R MG 4 B9 1§ R A8 M

- 40 -



201225305

Do E RMAUUESSLEBEBEBNERE -
SN HERKEZEERFEI28b TLLEL T R
E: X —2MEEI2CHEFEBEBRI420BFHNMNE » =
B EMm 422 i R IS4AE BN NE - FHRHAEESR
fim > TUAFHERNNREBEEIENY THEBEOE X - B
ZoHWHLLUREESESLEBEBENERE -

+
= B

il

<SOIE R HEF &>

BE SEEIATICH B R WS L3k ¢ 518 5% B W
SOIZ IR M ME H et — @O TEFSRA -

B BB TR ERG S LS00 (2 HEE
TA) - EB L EMERS0 TUEANE AT LR - B
REERSSEBER - BA RSB MER - T L@
B XBeEEMMAY (SOG-Si: Solar Grade Silicon) H i
Tk BULBEASALHBER - REALED L
RS0 ERAL  ERAABEEURD RS &+ 8@ LR
% 85 T LU T B BB A -

BT BB ERSOOMN BT BE T EH B
W BB MWEE - BMPRBNE L M ARG T
THMEBHBEN ) GREN WZER ERE LK
C B BT E MR WA E L E S E E R B
R M S E R B WS -

BEE NP UBEEOON EEETE G - W ET
B EEABERABEALE KN ES W (HPM) - &

)

-41 -



201225305

MBELEKGESE (SPM) - & Kk f 8 & 4 & Kk 89 8
& W (APM) - W & % 8 (DHF) % ¥ 4 H 88 X 5005
79 %

BE O ERESEN - EE FEESENGAES
L HBMERSIO(BEETB) - B4 WAEEEGE A&
EENERFAEBEAER  EEBAERMNBEEETRER
B

FHE&PEBERSIO FIATLUEHANERYE
B BRMER - BEAVHEENSOBEEAETEBRY
BOR L BB ER - B o thoW LUGE R OB AR b 5% - B b R
SHLEYPEBENR - FEHH LHENWER - @1
MEEEBSSEYT (125mm) - BEB6E T (150mm)
BRS8K T (200mm) - EESI12% < (300mm) - &
MEB163E <+ (400mm) WEP MY ER - B4 > B & PH
BEFSIONBRTIBERER » Bl > BT L 6E /M
TEERWER - B4 BELEBERSIOT LA ACZ
(RE) BRFZ(BE) EHE -

CERLEBERSIMEBERALESI2 (2 FH
7C) - B4 RERSERVWHMBEBRRE  REEFRE L
WSR2 i EAFEAERANEBSR LA KWES K (HPM)
CHEBEABEALEKWES®E (SPM) -« £ KRB E & &
KRG (APM) -~ B &M% (DHF) - FPM ( & # B
MBECEALUREMKNESK) SHE S P Y M ERSO
MRTETHE - QTUEBREE SR G R®NR S K

-42.



201225305

KEITHER -

plan > |FABRSIZALBHEMNYE S22 ESHY
HEXRBERER FfRLAEELESIZORE F & > FH &
FME  CVDEHBHEE - it EHFEACVDER R E
RS2 > BREFEFHANZEEW K (BB TEOS : b &8 3
Si(OCHs)s) FWHEABRY KR P RELCLYE  DEHEEFH
& -

EARABERAAND  EFHHELSLEBERSIOE TR
FREEREREALBESI2 (EESSIONME) - BEXESE
CREFANMERETHAAEREHE -

plan > JOAEHBHESRMER (Cl) WELRE+ H &
m P EEERSICGETARAELEE  PRERKELHVE L
BEsi12- EEBBERLT AL ESREARSEEARETFHE -
MHEHMNAZEELEENARBEENESE (F 4 > Fe: Cr
*Ni- Mo ) P REBRERALY MKEZSLBEAYER
HAE ALUREEEKRFPEB|ERSIONS L -

BN AUBSLAAANNERTFTABRNERF

- AUNEARCERES2EEAERF FBEFELPEBEE

WMSIOCEH R ALY H%k > FIOATUNBEUTHE : £

BERGFERERSIOBEEHFEAR PR ES LR E T #

TRELEE  XEFEBENGAMNBELCRE T &7 3HE L
B EFEE

EE > HFHEELSLEBERSIOBE B E B M EW

m £FE&FEBERSIONEE N EE &

-43 -



201225305

MRESREBZTINBEENRAECESI4 (Z2RETD)

AUEHEFOERE BMFORENERN - B FHA
HAEXAHPERRBLAESIANE RO EE - 4 0 L
BSU4BE P REEBE TN TR AREEAHENREREDN
B P - B ALEBHBEFORMNEERFAEKEERLF
BRERSIOOEVESGSTEEENEE - 1l - LE &
SEBBHEEMRS 10nmpll £E500nmBl T » BE R 50nmbL
E2000m Pl TEEW AAXFAHFIRBARE » HIA -

O ERE FBEREEERBETFEAKEETZRER TR
HE®E  FREFREXEMNABIYNF  ARHEERERSE
ERBBMELEANMARE FERAIGREEREBOFEE D
HAMEE - & %EEP’IK%%’;‘%qﬂB’\J%E%@EﬁEE%
MM ERPIREER S—STHEH BMTrEARKERHRA
BEOBBUKE TR TFTEAKXKES  HERPOETEE
TEE HE  UTREERBRENLENETFERN I R H
ﬁ%o

EaAEHEAAF  HEARTERERESSAME E
mPHBERSIOWNA FETRE - FREEE®E  EHE
EEWERE  ENBEMNBETF SHERSHHELEX - H
WmE >  HBEMRH - H"  H;’BW & > Hy' WL ERBS50%
UE (BEEB80%MUE) - FHEBEH "B XR 7HUE
TR HER -

SH RN ETFAIEERERNEG LA UGHEMNAF O
F o4 AN BEFARERR -8 @©alEHmS &k

-44 -



201225305

T o flwm EFEAEMFRELEERNBBEHNENER  ®HE
TRAMNEEFHETRERNNBERMELETUR SR > X A
HUNHEEEERNESRFPEBEOREHER -

B EEABEFREREER RKEMLESI146 > 8 R
FEALAKANESBNER  HEEHBESAXNEER
THSEHCKESIETE FRHY  TUBHIEEEE S BN E
P ERBERSIONTE B -

BE O FSLHEBERSOOGNMESE LS EBEIRSIONE
EHEEMEFHSERAKESIZEES - Bt BBE P EEEKS00
MEGPEEERSIO(C2RETIE) - B4 > thaTl#FE &
HEHEPEREBERSIOBEN P EBERSOOMWEREE K& 1k
B & k-

EETHMER  BEHPEBERSOOR H F 4 H a8
H AR SI0A — B M /M 0.001N/em?LL  100N/cm?LL F » @i 40
IN/em?L E20N/em® A FHOB /1 - B HEME N EBESF
HELMBS  EHRBESNBOPPLEREAERSOHE & 14
RS12% &6 > TUZMOoREHBEHRERENEATER
EATREE RESVNBACEEIME&RER > X T L
fEHETET -

Fo o EMAEESLPEEERSIOES THEIKSILZ
Hl >  BEHETHAEANEXREETREEE  HBEETEE
EE - AUESELSEBARSIONS HBERSON N
HEEERE

FREEERE  WHUEARERE HEERXBEHEHA

-45 -



201225305

WREMNES W4 BRUUEFERAAEMNBREENES X
FTEMEZREENMESE -

B4 EHEZER HWAUNETHARBEIULESE S A
Pﬁf°ﬂ%‘%??%&%@E@?ﬁ‘é‘lg%i%7ﬁ@%1tgﬂ4ﬁ$ﬁ%ﬁ8’9
BE (> EFEB|ULAKRMBLC) - Fo - thdLlid
EZREHEBEBANBREGEEZESFPEBRBERSOOCIMALESL2 -
EHS LRBERE WUEAEHRE SBEHEMBRESNRHE
« RTA ( f 3 # 38 k : Rapid Thermal Anneal) # & - #
EMMEES - B4 LRABEKERRE-BHAFME -
FIAoBBEN —EIATEREBRERSEREREL -

BE HOETRARREFEFERSTEBRBERSIORE gk
BEFETHE MESLHEBERSOLRWFRMLESI2E K
EmF‘EBREBESI6(Z2KRETF)

S BHEFET LA EENREF A G
ik - ERENBETHAERWAEREE LS BBFES16
WRBEMHREEBEN KR - BHEMS > 640 & L& & 17T
Mo BERR AR EREERERBI00°CEL £E600°CLLT
BB EREBA00°CH E500°CLL THRHERMN-

54 U EFEEZFERBERSIOPEZ®R > L
500°CU EMBEHNELRFERBESIMTARELURER
HEERFTERESICFHNERORE -

BE O EBANESPLEBEBIIMETERAEEY 0 E
FREEBTFEERSTHERBRAITHEEFSEBRES18 (
Z2BETIG) - BH >  BEUTULNETBERRERERBEARE HEH

- 46 -



201225305

B EH -

IO ERAERRARN T BMATEETT AR BE S
TEEEBSINARBCRINES T EH RS ERE » A
EMOMHANFHN -—EIXTITERBERBRSRENL - BT
DEMRRS>EERLPEBBSIMBREE R L ETHR
RERXREZBRESLEHBESICREMRMBINER » F &7
EHRAEE  XATUERSELRPLPHEBESICREANE
HECRETERNRFTEE - F4 > L lleh xR 8T LG
AR AKEZA - B4 EAEHRBRAAX S > BITUEE
TLELEARENEH RN IR ETHREERL L BB BS161
EENEELCHE ZEZERELSLHEBESI6H 8 B4 - B
AEAEZBEA MR PN E—F XAFERAERE -

MELELARE  TUERKEERERIFNE S P G
[ 518y SOIE R (2 W E 7G)

<P HBEEONE >
g% 2 EESATEIICT R Y # B £SO 7 1
CEMEEONE S E

<TEHERBEARE ST >

B ZHRESAZEEIDHRPE THEL B I60M BB H
% c BISAZEIDE R MR BE TAZEIGH R H % ¥ K &
SOIEWRM —& 2 > BEAHERBOAFRTRH FTHE &K BH L
O EE -

- 47 -



201225305

Hh O BEERPEEBEBSISNIEERUE RS E B
B120 (2 BES8A) - B4 EFZHENAR BT ZH
ERBEMNHEEER HITUEE FPrl EEENEETR
KB FrEEEMENBEETLERAMISLERE - £EF EBE
MHEHBWE  FfERFIZEEENEETR  flUT MU
ﬁ%ﬁ?&\E$’é"§=°%$’1~’1’Eﬁ}ﬁﬁ?pﬂi§%'l‘iﬂ’ﬂ¥&'§ﬁ:?’
Blan el AGE B ~ 88 - BEF -

BE FBETLEBEBI2OERRE#%E 122 (2 KES’B)
- RREBEBIZ2ERAERRSMABREREENE - BEE 12246 10
ATUFEFHHEGERFIOREBETREZE (AR LEHEXK
REKCEEE) PR AT UEASEEEREE RS
MR E c BT EE S EE G WL H He » Ar~ Kr - Xe
EHmAERAB & EH4EA & £ SEEHNESRBEKE
T - ERX HWAUULFEACVDERBHEFERBRE - &%
BEBINEERACLIEALY - E44W &4 - &
gh - sl - SE - SLEZ - WEEH (HfSix0y (x>0
~y>0) ) - BME AW EKKE ( HfSixOy ( x>0+ y>0)
) AN EBEABSE KB (HfAIxOy (x>0 y>0) ) FHHE
BREEBXBEEH®  S4 Z2ERNEBREI2ZHNEE » 8l 4
AL E B InmPl £ 100nmPLF » & & S 10nmLl £ 50nm L)
T-EZAXAEBEHRARXP  FRHERCVDEREKRE S & LY
e BHERE -

BE G OAEREBIZ2EEREEI24 KK T - F 8 &
WHEBTERMB L EEBI20) KR EBEE 126 (2R

-48 -



201225305

B8C) - E&E  HEHRMBETERZLIK  ZTHREEI24-

EE HHERBEKEBEIZ2LEPREE  ZREKEE 122
HMEBEEBIZCEBHWNERN —-BS  kBREBELE
122a (2 ES8D) - FRBHKEI220 LR F & > TLE
FIR e % sk 52 B %) % m9 Bl 1 R B -

BE O ERHEBERBEEI222L PR ARERBEBEEE (

EEEAEBZFNBEBHEHANBREROMHR) OEEF
MIZEERBRY KEBEMRI28ak HEF128b (2 R E
8E )

FEHARMEERI28aR BEFI128b B EF > T LA
BEMSE -8 8K - #H HENLBAHEER - B4 e
UHEBREANZEYVENSLTEBY IR EER - £
FEULERAERAMGORS > TLUEMARER CVDE - B
EFREBEESERBELAE - b4 > o7 LU A 5B
BMEVMAETEEBTHOMI -

ZE LHBEHEI2 R EEFI2DEHHE - BIRF
—EEEANMETERANIESLERBE  XEPRBEER
E 134 FHEINEEEEI130(2RBBEIA) - &
I (B) Zén (Al) SHETE  DUEBRIPHELE -
R HALUEBEHMREMNANMOEETZORE - B4
AMEEBTRZIE  ETARBANBERE - £t > 8
ENMREZMEEELI26 HEE 132 HEE 1308 JE F &

it
P
MI B

-\l.

t

RE -
B LEAMEEZEI22a MEEHI282 B8

- 49 -



201225305

B 128b8) A A R B % B 136 - & B I38K B &G 140 (
2 K E9B)

BAZE136 - BBEE138 - BMERBI40TLUERE RS
WSR2V  AELY - BALY - RAEFNERE
MBI ER TEEREFENEEH (low-k)
MERARBEREE 136 BEF 138 B E 140 E R E K
TURSHMEBEEEARSBEEBRMGRNEEBNES - 5
o DB ERLEMBOSARBEBEHRKEREE136
- RBEEI38 - BREBI40- ARSARBEEBHNNEE B
FESHNRBEZBE FUTUE-—FEEERNE S KM
MBS - W4 UOTLUERRBER  WHEEBERMEESW
ERERMBERBEEI36 BEE 138 B&E 140 -
EABRAAD  HEREBEREBISHERARALY - FRB
REBIBERHAALY  FREBEB 4 IEASHCKYHIRE
METHRHA - B4 > HRELKRHABEE 136 B&EF 138
E@gB 4N B EREHE  EBEREFAMEYZTHN — @G K
AERAE  -FREIEEREMRTURAERBIAWE KB
X EALURAMNEU L BERERE -

BE FEHOHEREI3SKRBBHERE 140 T CMP (L 2
Rt REXRBANEHE  FREEBISREREE140F
Hie (2REIC) - Flk  ETCMPREEIELERE

it

38— MO RIE - EFESREBIBEAAARALY > R
BeBl4ERELYR KEERBISHFaAELE -
BE HOHEBEEBIISKRBEKE 140 17 CMPE #H 3

-50 -



201225305

Bzl E > HREEEI2 R EEFI2SbW LEEEYL (2
WEOD) -l ETHAEEEINEHEBEEBHLI28aK
EEFI2 — Mo B IL - FH XX R B & EHEEE
Ao BEROUTLUERABRSY - CERHBEEI2aREEF
128bH) — MO BHMWHEFT S TREREP RN E & B
16289 R 1 - BEHE B RER B 136 BH B 138 BB F 1401
RE&HFUERME FTHE -

MELARE > TURBRTHEHNEREI (2 RE
9D)

G4 AU ELRRBUBEZHBIZEECLERRE
Wil FEHBERBREBEOEE - QW FEH B
WER ST URAERERERBREEBNBEEHEEBRY
ZREMAREBREASERCN L EHEE -

<L ESHBOEEHE>
HE Z2RBEREIOAELIICRPE LHE K @162 &8 & H

Bt (£ MHEMGI28a HEF128b - & & F 136
B3 BEBUAFELRPRELMWELERE > LT
ZFENCWFPEBEBEREPRECD P EBE 144 (2K HE
10A) - B4 ERRECYWELEBEBZAN  TUERE
f136 - BBZEEI38 - BEBIOLZEAFEENRE B
- BB AN A MBS X EWPVDE KM E ECVDE
FWCVDE F K B -

-51-

i



201225305

G4 EBERARECYWELHEBEBOMHE > WUUER
M e BE YW WMIn-Sn-Ga-Zn-OM K : =T L& BE LY
f In-Ga-Zn-O# $ - In-Sn-Zn-O# % -~ In-Al-Zn-O#f ¥ -
Sn-Ga-Zn-O# ¥ - Al-Ga-Zn-O#% ¥ -~ Sn-Al-Zn-O% ¥ ; =
T BE LY WIn-Zn-0% K - Sn-Zn-O% ¥ - Al-Zn-O#f
¥l + Zn-Mg-O# % - Sn-Mg-O#f %} - In-Mg-O# ¥ - In-Ga-
ot # + LA R In-O% ¥ -~ Sn-O#f # - Zn-OfF B & - k4 >
A LA AR & Si0o, EE - fI M 0 In-Ga-Zn-O#f
HEEEEH (In) ~ % (Ga) UEH (Zn) WE LY E
 NHHERIEBREHFNORE - 4 - W A8 EIn- Ga
B Znll 48T R -

S 0 AT LA E A B /KZRXInMO; (Zn0) n ( m>0)
AWM BWEEAFELDS EBRE - €1 0 ME T =E
HGa Al Mnk CoF My — BRI BEBEBIT R - Sl a0 - (F
BM> G LAE B Ga Gagk Al > Gag Mn® Gaf Co% -

4 BEREACYWELPEERBENEERE S Inml L
30nmPl T - ERFAREMHENYFLEBEBENEERE (
gl > EESSOml k) » IFESBARBE ZENRE
W E -

SELEYPHBEBREFERS - K BREHXEALDEFD
HETIESBEANAFAHE - Gl > o7 DLFEHBFEER
EELWEERE -

EAEK SRS > FHMEMHIN-Ga-Zn-OF & L ¥ ¥ #
WBHERPRELDLEERE -

-52-



201225305

fE B In-Ga-Zn-O &k W » Bl & U EFEH

In203 ¢ Ga03 ¢ ZnO=1: 1: I[EHEHLINWHEKILHWEL
MM - B4 BHMOM B ERERAIBERERN LR ®H - 4
208 AT LLfE I R A In05 ¢ Gay03: ZnO=1: 1: 2[5 H % i
IR &t EHN -

G504 EfREACY L EBEMIn-Zo-0FE # B B
R AN EREEL R FHIEERESIn: Zn=50: 1
E1:2(BRERSEHF KA HIn,03: Zn0=25: 1E1: 4)
B ERIn: Zn=20: 1E1: 1 (BRESEHF KA B
In;O3 : ZnO=10: 1 1: 2) » WEBIn: Zn=15: 1E 1.5
1T (HBEREHHILIA B In,05: Zno=15: 2F 3 : 4)
il FRARERIN-Zn-OEE LYWL B BEBWEMN > &
B FHLEBSIn: Zn: 0=X: Y: ZE » W2 Z>1.5X+YH &
% -

FhLYEMVEREEION L 100% T » & F 5
95%LL E99.9% LT - ERERBWM T HW : #mH A& HE
RFENEBELKYEY  FEPRNELYELEEETUR
BB Em -

EFRERRERFNRE RARERE (BEMNES) &
BT SRETHAHRARBUNEVNESCRBETE > BT -
HAdBTHLES K --BE SUCWEEREAINE LY S
EREBT BERKRAFERARIMBERS - kK BE - 6 1
MERNHENEMERBNRE -

plan > LR AN THFERRELW L EBRE -

-53-

A}



201225305

BEAX  EHAFRBEERENINIHEEZARFER I
HERETIMHLGEEREEE®200°CHS00°CLLT » &
£ 8 @ 300°CH 500°CLL T » ¥ £ /B 350°CLL £ 450°CLL T

BEE . —BEBRUMEIIBELARS  —BIAKH
WEKRTE K BE SLYUSHEENBMELS
A EREM R EER ELEREC DL EEE - 57 %
BRAMEIWBEAS  FEHRRET  BEHEAERE
CBIFE  HAERSHBRWAEZTE - B4 EEHER
ELc WAUERARERESYHOBHE - B NEREER
RETTHROAMESD > FINE Kk BREXRNELYE
WHEE (FERBEAREBAEBETFHNLEY) SHER K
LA UBEEZNEET AN EL YL EBBRAEY
Gk BEREALVSHBEETHOBRE -

ER BN EREE® (FIW - 100°CRLT) B - &
EEHERFTHYWERANELW L SR INER - U #®
LB E TMAER - BHE LR EETIHRERY
RELWSLHBRE  EREEZSE KWERBERUE
CEHEEFHYELRASHIANE LD LABE D - K
b BEELRBEETNAEEORETERE LD £ 8
BE TUESHBEELYLHBEBFREENE - Kk
BRERELYWESHEETOBRE - B4 > TUREEBHY
HE B - |

EBRBHEENY —BHF  RAWTHEE @ %K A0

-54 -



201225305

Mz B R B RRE60mm: B JJEO0.4Pa; HH (DC) BEE
0.5kW  EREER400°C: AEREESE (A &L X
100%) RE - B4 #FEHEHARGTEREFE > TUKK
EETHRERBLENDRKDE (LBEBEBERER) » X
BREESHELBRYES  MUKERARTERSE F -

G BENRE EHHBHEPRECWLYWSL EBE
ZHE ETSHASRBELEABERONEBHE  XRERIEER
ST EEBEBENRERERE LR YE (LB MK
HNERB) KBHEEOT -—BHE HPHEREMNS
BREERMEPL REHLE > R EKR— @0 REETHNE
S AU ERA &S - SEEHNEIABREES -

ERECVFERBEBEONNI  TUEELYWELEBE
ERRAMAFENR RO AEREIRNBZELDPEBBEET
B - TULEBAAYNHBEENFERR L AEHE - RE
WALEBHBERESFN T ERREE - L4 - Ewe s
BEMMATURMAZHMZI RN B - ER - LT UESE
Bz gh %0 A0 R BRI OB A e

Rk TLUHELCY P ERBIMETRESE (5 —
REHE) HHETHRER THUE-SEREEEE L
MPEBRBRIVMTNEFERTFTHNYE FAEELye s
lEEI44NER > LTERERBPORBER - £15 4% R B
RET  REHWNEERS?250°CE ET700°CHUT » &&E8
450°CLL E600°CRl TR EENRERVIERE - FBEMER
BRE BEEALUAIBEELRR (A AREE) B8 X

-55.

i



201225305

ERSAETEBERKREENWRE - Gl - 5] A B FEEHE K
EFHAHEA A SEHWHFERBENMNERSON
99.9999% ) Lk » ® £ B TN (99.99999% ) DL E ( Bl -
ERESIlppmAl T » ®ERKO.IppmBL T )

EERRER flW WTUREEEYBRAEREHRR
BRBEEMNEBRY  EERKE T H450°CmBALIE/NEF - &
LLHE AFEESCYSEEERE 1448 B KRG kKK
BB A o

4  BHRERBREERERFEEIRGEXKFHNRR > AT
DR EEtBERAKECEE BRBattEEF - f
M BZREELITUERKREAYFERENIRSERZAET
REFHRBEEBEBEBE R EET - 54 LR kR H
T BMELCEERRFERVET R MBLITLEFTS X -

BE EEALVPEBERBIMEFELPEPRARE XRES
EBEREBER (EFEAEZFEFBEEBRRAREEBEESDRMERE
MEMRWMHKR) WEERE  MIZXEEBRERERE
fB 142a ~ % # % f& 142b ( 2 & 10B)

EBEERF WHUHMBAPVDERCVDERE K - 5 54
 EEEERBHMA > WTLUEREES - - # - #H > 8K
CHANBETH T ERULATERBERSNESEE - BT U
FRHEB& ~ 8  # - # - # fHFH-—EHZEMH -

HEBBMILRAEFEEBIXTUKRAMEBU LB G
B -Gl EY: RERECKENEFEE &
EWMEERNERERE EEERELBEZAENEEBEEB

- 56 -



201225305

ERECAKEEBEBRENLBEEHE BB KE - 8E &%
BEHW=EERBE 54 EFELTEBRMASKERE LK
BEHEBEBEE  BEIZRBEBEBRI2aE R EE B
12 TR EEFEMENERO EE -

SN  BEBEAUERSESBELYERER - F
REEENEBEBELY  TUFEHEKHE (In203) - &
ft % (Sn02) ~ & tk# (ZnO) - EHLFE LT & & (
In,03-Sn0, » HFHHEERKITO) - ELEEULES £ (
In;03-Zn0) B EWHELCVYWHW LATHT -BEL B E
& ¥ 4 K -

WEDLE RO REBEB142aR K B E B 142089 i 8 &
REFEMBENERAABEEEFTETHL - EE - 18
AW ER30°LL E60°LIT - EAHMUEEEMKI42aK
kB EHIZHFEE RSB EEBEMNENO B RE F R & T ad
A UGS EREEERNBEABRBEE 469 E E M > I B
1k & B -

EHEABEBNBERE (L) HFEEEH142a89 T 3
MERBEBDI42N THE CEHBOHEBRE - B4 > EF
RBERE (L) ER25SoamWESBEBNERT > EETH
KERBEOBREE  BHREFEFEEREINLimE X +om
B 8 % S %% ( Extreme Ultraviolet) - Fi F &8 % 4 & 09 18
KHWBEFESLERFEREARN B RBEFPERVWELBNEHE
RE (L) JUH10nm £ 1000nm ( 1lum) LLTF - F A LU
REEBRNIHEEE BE HEFHMAEATURESPHEE

-57-



201225305

T LA R
B LEEEEE M 1420 R G EE 14200 H & 1
MR EE G A — A EE AR R M & E 146 (
Z | E10C)
MRS 46T UF ACVDERBH LSRR - 5
S MBRBEBICKELIEELY - A4 - &AL
WG A BAE - BB B BB
C(HfSixOy (x>0~ y>0) ) -~ H M A & W B B # (
HfSixOy ( x>0~ y>0) ) ~ & ME & 89 8 Bk 88 ( HfFAIxOy
(x>0~ y>0) ) SW HRT K - M 68 & B 1468 0 LU IR
FREEES - XTLURAMES LA R B E S - B4
HAHEBEERABINEET  ELEN S SBEEE
FME R BERSLEE UEREABOIE- O
Mo KA 0 K EETL S lnmbl E100aml T
 BE B 10nmBl £ 50nmPL T o
EMERBEEHEREBELRBSREN - 781
BEKESTRAEMB R ROMEE - BT RN GRR D
BB M RN EE - BAE - AL WEHB (
HfSixOy ( x>0« y>0) ) ~ % M4 & M & B % ( HfSixOy
(x>0~ y>0) ) ~HME A & B 8 ( HfFAIxOy ( x>0 »
y>0) ) ZWENEE B (high-k) M A F B M ERE @
46 - #5185 high-kAf B B R P KE 48 % JB 146 0 R {8 T DL e
REEE o MOE L8 KR - LU KRB R E W
S RALKRASAhgh-kHHHWERAEELY - &

-58 -



201225305

W SACY  FEUVHECEENENBBEE -

B4 HELYELEBBIMEBYRERE (E4XFH
AT HMERMEBEEBI46) LW LUEH B & 13
BTRERENEREME BLELUWSLTEBMHNEEE 13
BXR  BERBBRTENEBEMHES LY P EBER
R " HEEREANRHREAU Y ST EHREEBYRERERE
A DR FEALDFERBCHONEHRFRE -

BEEBRTENREBENHRERSE —TBENRS EE 13
BRTRBE@EME - FRESFEBETENRESH > 6
MESRMLE Sk SLEH ECHFEEE - ER - &
kEFERESEE (at.%) IREEE (at.%) WYH
SHBEERESER (at.%) SN HEINREEE (at.%)
B E -

plan > ELHRESENELYLEREEBYFAR
REBEERER HFHRESEALENMBEAREBRE
g AURFELDFEBEBENRANBREEBCEVEFY
NTHEHRFE D4 EFEHEEAYVSLEBREBAEACLEELEDY
REEBMRE > TUBRLEALYILEBRBEEBEREY
MTEHFHNEHNRE SH EREELYSLEBEBORDS T
RA-BKNTERARBHRER  WUBIH LELEEENHE
- flWm o ERAESEALLENMHEERBEBREERY - &
O BRELKBERELIASZB I KNEME - B I #E LK
RANEACYFEBEFINAERE  EFAZMHERE &
By e

-59-



201225305

B4 FRHESAYLEER MEBORER &
EHERMETAREAETHRARE REALES B &M ER
HECEEBLBHBEARILORE - SRE2IEYRE
AMEWESE - BTHHRETAAENEBERERME ©
EWEBEANSIFEME  FAX B 4 EBREERE
BERLTHEFMARBIWEELERE - B4 > 07T
DEHETFEAERBETREEEETE B E -

Blon EFBHECYLEBB IUEBOREE E
MG BB BT R E TR MR RS D
B OE L B MM R R E B Gas0x ( X=3+a» O<a<l) - J 4
FREEALY S B RB IU4EBOBEEE RS LE/F
EHETEEE THREE NGRS TUHELEWHE
BB E B ALOx (X=3+a - O<a<l) - & FBHEA LD
BRI CEENBEREARALESE (ALBE) B
CEBETESEARE THREERABE 0 T LK & L & 5
(S B %) WMMBEDGaxAl;x034a ( 0<X<2» O<ac<l
)

EFHETSERREES  TURREALEAS EBBE
CEAFEARLNERNBRE BEHEAEHKEEER B W
BEBNEALDL L BEES  BEB 0B KN E 5K H
EEHEALDLEBBT  AMAIAURLSELD L BB EF +
RELVELERBAREBLEONHEIOETERE -

B4 EEHESCEREAEHEARILNE KRG L
BHRETERAAFEBEAYL BB B IO EEBED RN @

-60 -



201225305

BRERBEHERERBRE UXTEANRMEREE 146 & K
BB E -

BRELZVRBEBREBI462 % EHEHRABEET
KERBETETE B EHE - 0FEHWEES200°CH L
450°CELF » B £ £ 250°CLL E350°CELTF » flan » ® LU 7
ARETLU250°CEFTIBM/IBHBER - 3 HETS -
EE WLUBREEEABNERMEN TS - k4 0 ¥
BREGEI46ETAR MR AKLRRELEESRNE L
MEPERBICMEBEEMEMAE LD P EBR T 14409 & 5
be - EmM WU RIE (AELEB) ERBEIRIEDY
S+ EEE -

S0 EXBRGIAS  HBAEKREBREEE 146
CBRETHE_ARERE  HEE_FEENEFETERE ML
Pl WAL ERRMEEERE 2B ETSE = BEE -

mEmMHE  FHRASE -HEENE - B E =
AUEfSHCYFPERBRBIMENECMUNEZ S Ly £ 88
BB ETESHTERIUN B HEE -

ZEEZ WHRAXPRFEBES (BREEFAEZBHEE
BHERNEBRERNMGR) NEER NMIZEERBRERK
e # % MR 148af; B B /F 148b ( 2 R B 10D)

fER MM EMH148af H E /G 148b > d DUE A #H - #k -
sHo~ 85 - 88 - - HEFEEBEMHEHAUZSEM B
BRI EEMHERER - B4 - MiBEHI48aRk B E F
48bVAI IR A E BB BB EHE -

-61 -

LFE



201225305

BE EHRHERBKEI46 - W HEEHE 148ak B E F
148b Lo M Z B 150 (2 WE11A) - @& B 1507 LI
FAPVDE B CVDEER R - B4 > BALUEMAS T UK KL
WS84k RALW - S ELE SALBFNE
BEEGHHBOMBHBR -S4 FREEB&EISOKEEHM
NEEBENMBRNEFTRENERE (ZLEBE)
ERANBHEHERKEBISINNEERB Y » AT LUEEE
SHEMR  BEBEBECHNES RMERAIFHNSEAD
i - BN BEAERAAT  KRARBREEISONE B K
B EHEZ AR FZIHUN-—ELFTAFTERMNIE - &AL

B

Tl VRN R R

BE EMBEEZF 146 B&EE 1500 R B E B E
BWE 142209 B 0 - Rtk > EB/EBISOLWRBEEEE
14228 B Y M AR 154 (2 EE 11B) - 534k - 3 o3 6 A & 1
EREHHMETHARBRZED -

EHEAPVDERCVDEN R EBER 2% HEHBEF
BB R RGHRISI B FEEEFOMR - A
MR EE - % H - sk EAMEFOTERLE
ATEEBERANEELE - BETUEAREE - & % B
S R — BN S E MR

FHEME W TUEBEREBISONEON
B P E B PVDEM R M (SamES ) Wk 2 % A B
O RIENE - 0t » HEPVDEM R M 8 I B 4538 B %
REWELE (BRELES) IREATHEEES (&

-62-



201225305

BB EEEE1422) WEBEMENEE - B4 0 7L -
EEONENES - B4 CTUEERAURELKE R
R B R E R R -
BRIERGBISOTWB OBER R & EEEF 128
ESWERYT  c BFHEEBEESTRRBEO > LW E
BOM I B B0 T R e ok - |
EH > WAE A EEFI28bTE 0 F i fEE B i =
B HERETRY  FHEIEER: — SR T E 1268
VB 14220 E B S R IEEEE 14228 i 45 154
ME S ERS W ERREREEE 126 & & B 136 -
BRBISRBRBIACFIERED (BS THHWEB)
ETHHEB T PR EBEEBLI42a Rk CHBREE
146R @ % B150d » FETHWEBEDWE KT R H
O (BB LM BEM) » 6 HBRMHI4. %EHT RN
NEBEBNER PR LBOEBE  SHUTER B
R B MRE TEE BB A R B E S 142487 B o
EBTHRZEEN LDAETEWEBHR LSV EBED
AR REBE  BETHERWE RWHE -
MAEEA XA R B EEF 1280 T L
R b BB R B M T OR 6 UE M B M 14227 B9 - BBUL 0 W LA R
THHEBAE LSO EBEBBBRE > KM T LMW &HERE
NEBERWTHAERNE K -BREZ TLUEELEE
BEHERE -
BE OLDEEMBRISNFARRRBER 156 (2 RBE

-63 -



201225305

11C)

B RS BEREAABHELN ALY S S BB
1444 B & 1 1625 R B AT 164 (2 BE11C)

S4 o GERBIQT  LATUGBETEREL LY
£ E G 44 FE BB B 1420 % R E B 14202 W R E A
FEBEBERRABEN ALY S ERF - B 13AF 13BF H &
B6AW E & BITREALYESEFTNE&BI62AR
162B -

4 @ 13AF] 13BH B & 8 162AR 162BH » E & LW 4
A F A FEE G 142k REEE 14202 W KA
FHEBEREBENS LY B EF404ak 404b - B 13AF0
3B S B 162AR 162BR M R BN E N ERE &Ly ¥
BB 404aR 4040 B R K F B9 BI T -

HEIANESBI62AT - FRELY S HBER &
B EEOBE LA AR —XANENTE LY D
HEBEEREAVEEEGSEFTOBRK > LB RE KD AL
MEEBBIMRELYEEE  EALVNLEBEER S
S B LT R R R 142a% B M B M 14200 R 1%
BB 142k BB EE 426 BEMIE RN E LY
HER UFPRAGEREERREBEN ALY S EE404a
% 404b o

fE B 13BHE B M 162B - EE LWL WM F 144 L
FRECWEEE S ELYETHELIPRSEEER
CHEMAR-—KARENIEADEERR S B Y E M

-84 -



201225305

U BERAEFERBEBRBRRBEN ALY EEF404ak 4040
CE B E MR 142aK KB E B 1420 -

4 EETHARMNISEADEEFTNRE KRG a2 R
B RBRTHLELECYFERBZII B > HEE
AR B REE (BRHAEE RBREURMAKGESE)

FRELYEEB404aR 4040 R H & > F H B 5
BCREEHREE (BEFREHEERSE)  BINKREEFEHE
BEREHE FRECYWHEEBERFEVOME - TLUER &S k&
R UV MELLBEHEOHLEY - EbFEHE - & & LiEE
fhLEFEEEF - -S4 U ELAMHEEE LY -

HMEHFREBEREBEEESE LY P LB E 1448 5
BEBI42aFREBEMINNCHMRBEELWEERE » T U
BHEBBRABENEKEMEL  HHTUERE & &
162AK 162BH & & T fF -

ZH4h RHRKRAEAMWYLEBEI44 ELDEEE
404af 404b - YF 5 B M 142a R KRB BB 142000 & # - T LU
BB S 162AR 162B it A o

EAERAAF R ERLRBIT HRELWEH
BEIM4EEMEL HEEESSx107atoms/cm’LL T >
B £ B 5x10 fatoms/em’ Ll F » E & B 5x10' 7atoms/cm’
T e B4 ELhYWPEBEBBIMHER 75 EHE YWY &
FHH&EFEE (1x10'Yem’ £ 46 ) HEREEH /B E (
Bl R I1x10"/em® ) BEESEMK1.45x10'%cem?®) -« &

-65 -



201225305

4 > BIEERWB 90 - flm - EHKBLI2HHER (25°C

fa

) THEHLELBH (EE BEMBEAEE (lpm) BHE)
B100zA (1zA (KEBHELHE) BIx107A) UTF - HER
10zALL T -

mp - EHEFRAERMEALATRAETEANE LD FE
BEI144> AERSHWBEESBEBYRLER - L B - 7
HEAEEERE TWHUESEHNEBRIMAARERERT
RNENGEREE -

B ERERR AR AW PLERBEES » JUHRE
Rz WMAITULERERERSBIRENFEERE

AEREAXAMANER  AESTLUEEMERT A
T EE  HFraSEEHMESTWHER -

"5 03

FAEHB AT ZRREI4AZI4CR A LFE Lt B i
FR2F A UARESBICZHN LT EREENR ALY FTERE
#— @A R -

AEBRAFAANEACD L ERERAOUTEESEE @ &
E-RBELDILEBBEBELERAEEEEENRE —& B &
1{:%%9%’5%1@5’9%:%%%%%%$5§%%@ °

ERBEBAOE T B % B 437 - B 14AE 14CH By 8
HREBABITHENRLERER AR 2P B K E 140 - £ K H I
ARF - EFBRBEE 437 Fl HPCVDE BB H & B &

-66 -



201225305

50nmPL E600nmPl TEMNE YW RBREKRE - €l > 77 L F A
ZEHENKYE S4BEK - - fhEE - - S2LVE - &4
ftEmBEURAEMUYEFNEREREE

ZE - ERBEAIEE R Iomll £ 10nmll T E /8 &
— St FLEEE  F-SLUYLPEREEHRNAB Y E
Ml > FIAZBANERERNEREE S 200°CH £
400°CBL F -

EAERERAAF EUTHEHFETERS«mENE — &
G+ EBER  ERECYWLPEBHEM (In-Ga-Zn-0%F
S FEEAEM (In03: Ga03: ZnO = 1: 1: 2[E
BE&HIE]) )  EREEMZIEWVWERR 170mm : XK B
B 250°C: B JJR0.4Pa: B (DC) |BIE 2 0.5kW : if
BERES REEHEREVRETER -

RE HOPBEKEEFRERNEHEZAMNAKBERZES A
KREZBRZR > ETE-—MBEH - BFE - MNMBAREEHEE
R ERA400°CLL ET750°CRAF - FHETE —MBAEREHE - B
BRE—EBEECYPERBE450a (2 HE14A)

HARBE -MNMBEEMBEEmMAR > BEE H #¥mh#
THE-—MBARE  REXE@IESK WHEE®EEASE
ETHEBEAR UGB - BIKmMMWE®R - FHETE—M
H BMEIFARERECAERD  EHERNAEZTEERE
BRZENHEEFTEHEAARPHNBEEEEBERNEGERED
amE AR EEREESRLERLEBERMNRAS BE
HEREMNMPARENRER  AREXEAATERAT W

&
&

l |

-67 -



201225305

HHERS - MAES  BELVEERBOERE
T B M EEETEE - AMA LY LB
45002 BB AN TR LW E (A EA 5am) - LB EE
ARELMALSBEOARE - BE  BRENE o AE
EEREBNBE BTN AARE S EEE (HEE)
BB WE WL N EAS0a BB TN E B
TrILE

BE . EH-RBALDDLUME 0L H R ER
lonm# B WL HBE - B R LW E RS
FIFBR S W TG R - PR S B R 69 A L ES 69 35 AR B
200°CLL £ 400°CLAF - #FHBEREKRHNERBERER
200°CIL £ 400°CHLT + AHEBRE - ABELNEEBE
MEEER RO E LD L EB B DL ROHS > WA
BL18 B FTBE 0B -

EREWE RS o ELTEME TR 2SmE 6 8% =
GAMEHEE EAALNLERAEM (1n-Ga-Zn-O
B LML W@ AEH (1005 Gay0s: Zn0 = 1: 1: 2]
EEMI]) )  EEEEAH 2O E R 170mm 2K
B E S 400°C; B 12 0.4Pa; E i (DC) EH Z 0.5kW
PEERES REAREGERENARETER -

BE BHSEBESENMAETEANRERES A
WERER ETBMBEE - BE S BRSO EE
% B 400°CH ET50°CHT - BMESS - MBEE -

-68 -



201225305

BE_HBELCYPEBEBISob (2 BE 14B) - #EH &
ZARE  SLAERNARENEARBDETE M ERHE
ERE_ABELYGLEHENSEELRBRBHEYR

- HHBHETE_MNMBAEREE  DUE-SBEESLYDLEEE
450 R AEREE A ML AIRESAALET S B4
R UEPRE_SHEBEELCY P EEF4I500b -

N BEUTEBREN AAIANERTETRBLE B
VTR EF_MNMBEEENUNE BEEEHBLFEXR
BEERKIVEAE (FERE  BRERKREUREERZER
RESE) PETREBEB3ITWE RES Z 0 2k 8w &
B oflwWm > ERAKS  RABEBS -40°CUT  &ES-
50°CL T RBRARE -

BEE O MIBEBE - SHBELCYPLEBEIS0aRE - &
BELCYWFTERBFIASOVERNELW P EBBEBE > LER
EB%Hﬁﬂ@%‘ifh%fﬁﬁﬁ%%@%&%ﬁﬂs%¢ﬁ’§%@453(A
ZREL14C) - EEXF  HAUEREZRE - BE L
TP ERBRE450aBHE _ FBELCYFL B EF450b2 BB N
HERAZHE LD G EBET  HEEREERAEBETHENRRHEY
CMEAEREZFFEZEHEN @ -

FRELYFLFEBEBEOIMNIT TUESRR LY 4 5
EELVEVRFAALENPRNBEEZRAHZE LY LEB G
EETEZ  TUHEHBAXNHEENFERR LG #EE -
HE MU EREBEEREN S R R EE

BH S+ EREFOAA LR AE e % KR

-69 -



201225305

Bhy - R O UWUWHUMHESEHAMBHaITWER -

B4 RBLABESFEMBINE -—SBELDF
EHERE _S&BELYLEBENRAC—ER B F
cHiEEl - ER  FE—ABEALVIGLERBREBRE_RBES
LG BERBYEBOEITREESEBXTIEIREER M
EREFEaEFMEMBMAL®E(C Axis Aligned Crystal ;
WBEBCAAOWELY - B4 BE—RBELCKYWETEBRE
EFE_SBELCYFEREN B2 REFELR -

B4 BE-RE_SEBELCVWLERBREBEREELRELn
WMEKH R FUOTHHE: HTEBEELYWIn-Al
Ga-Zn-OM # ¥} - In-Sn-Ga-Zn-O M K ' = T & B & kW
0 In-Ga-Zn-O% # % - In-Al-Zn-O%E # ¥} - In-Sn-Zn-O %
M ¥ - Sn-Ga-Zn-O¥F # #} - Al-Ga-Zn-O%E # # Ll & Sn-Al-
Zn-OFEMHK s Z T BELDWIn-Zn-OF 4 & - Sn-Zn-0
AR - Al-Zo-OB # K LA R Zn-Mg-OE # & & Zn-OF #
K& - 54 > Ll A In-Si-Ga-Zn-OF # ¥ - In-Ga-B-
Zn-O%E # % - In-B-Zn-OMi #1 B - Jb 4% » b & 6 L 3 #F
¥ f1 & Si0, - FEURL » Bl A0 > In-Ga-Zn-OME M K B ¥ & F #
(In) -~ $ (Ga) -~ (Zn) WEKYE  HEHEKILER
ERAMGMRE - b4 - BT UBEIn- GaRZnA A BT R

S4  FAHNBHAIERREE -—GEELDFE
BELEPRE_SAEBESLYDSLERBOMESRE > WL
RHEFPRBE _SBESLYSPERBCRREETHARE

-70 -



201225305

RBE=ZABECYFTERBEFNRBERNBAREENHETR
H=ZBULHBEKHE -

MAMAELELERSE FTEMPRAOECDLPEBREEER
WEaCW TP ERBBFIS3TUEHANRE R B 162 & B &
162 IFE M ARPEEFR OB £ H B &K

G4 EERARAEBRERSIANELYPERBBES &
TP EEBNELEBEY  TRECWFLEBEY - FH
HE—-—THEMNMES MAZREREELYLEBEBEY
EEFRA (X-FEIES-HFTHEHRSG AmE - HEMR
EBEOAT - HERLELTFAE) tRHVEHE "SR A
EREIERVMBECDILEREENNENELBESEE
DUBD fE 3 B &4 88 IR & SE S ME in BTHE 7 - 4 W1 DL # & =R %
BEELAEBFENOEREL -

REHFRESRRBERNAE —SRBEACMYSLERBERSE
“EHEEEANYPERERER AN BB OARAER AXAAMREB E
EtH T EEBEAS TLUEHEREBELTRESESWNE

K

Ei

i

AEHAATUEEMERE SR EEEE
HEmE® -

BG4

EAXAERAGA S - FEREI2AZ 12FTTH K - @t F i
AR AEAN ST ERBEEEANEFEENBE R ETRH
- HEAXERRAATDT BB LIRS ERBEBERNOTE F £

-71 -

£F3



201225305

BENBERESTRHA B BN THEZH (LUBSTH
BHE THEFXKE)  THAEALE (BETHAE
B TRABEHRXEE)  HUMER BBEARBRENE
BHEBREE  BEFH  UREREXE (LUBSERBRE
R F

BI2AR M ELALBEAEBER S4BT 4 &
702 - BAREIO3LA R B BT04F - THIMWER AR R
PEHBEBEREBEENBRTIOINARIOZCINESL —FH - KH
MU ER—BEILAUBBAEN  HEAEZEARREHS
RERR  TUERRPHEARRE#TF  LTHEEEH R
5 B E -

B 12BRE AT EAKRG (PDA) » HEBII1IEHE
EREIIZ AMAHETISUERBRFERFTIIE - B o &
BEARBEITHAETEARHENB R ETIZE - CHWE
RAXFAAWGLTEBEERELTIB7LILF - AL - &M
FEHE-BEIHEARE  HEABARBALHEERRE
HUEBRRVHMARERE LHHEEERASLHEE -

BI12CRHEZHBFETFHRNWEFSHAR 20 8FH
RRT21H0 4% B 72369 W B S R o SRR 72170 40 R 72345 B &
B ENE 725 B R A 727 o AR 72180 4 5% 723 H # &8 737
MEE BTUNZ@ME 73S HETHMAESE - 24
NRT2IBIEEFRTIL BIERTIURBEBERIISE - Z 0l
MERERAAFAFATHGSERBEEREREINRT21H 4 32 723

ilél

WEDL—f  FHt > TNERER-EETEHAS HEF

-72-



201225305

RARBEEFEFERR  TUEREHEARKERE > L A
MEEH TS HEE -

B 12DR T B EEEH > BEFEAR 40NN R 7410 K
B - & SR740F S 3 74198 8 0 7 DL 40 @ 12D
ﬁ?ﬂ“ﬁﬁ?%ﬂﬁﬁ%ﬁﬁ%k%béﬁﬁkﬁi ARRE > BT DL AT LLE R OE i
HHRNEA - BH o ABRIVIBEETRER 742 B B &
743 - BRET44 BIFERTAS - R KBTI HHEEER
ERTATU RN EH E E o T 748%F - 4 > AR T408 5 #&
TTHEERNAEEN KRG EMWET7T49M I P E BB E
750%F - B34 RBRNEBEESNSRT41F - THIHWEKEH R
IR EREREREENRTIONABRT4IFHED — H
-l MMUER-ETHEFZH HEABZBARAHE
ERR WLHUHEERFBAREH#F LHREBEEH XD
#h fF K -

BI2ER B AL MEE - BEEBI61 - EARET67 - W
RET63 BIFEHABMTI64 BT EMTI6SHMEWT766% - ZHIH
B AR TSP EBREREEFBICOFT - Fh > 7

BER-BHACEARE HEAZTARBABHEERE > T
EFRERVBEARFREE  LHEHREEEH RS HRBRE -

B12F)R HHEBEREE 770 BEHNFRTTL - EoRE 773/
MRTISFE - ADNEBRMAARITIEGWEEBEMEZBRE
MTIBORETEBRELEBTTON B IE - SR TT1F & 2 12 F
BOZK B LA WER AT PEBER - Hit > 7
DER--BEREE  HEABARBLEFERSR > T MU

(\'

-73-

iF3



201225305

EBRERVHAARFHREFE LT HEHREEHRSOHEREER -

mEfFR  AEBERAAFAFTHWETFRHREZTRAEARERELZ
M ERESAAOFERERE - U TUERREEER KR
BHETEE -

"M AS

EAEBERRAAXF  RPUEFEIAM TN EREBEHN
PHURBEBYWEABTARBELEFAFTENRH -

Bh o BlE —BEBENR T AT HRBLE B A By K ME K
HE O BELAR ERFEFEIAFTTHNERBE BN+ E
KEBEY  EBARHAMITHBLE IMEIRSE L VDD & i
BAGNDW E®R - BI1S;,R H FEHE E MBS 2 /YT #HRBL
By A7 By RGO E M -

BEREMVDDEAEHBEFE TR ARTH “17 Bt
BTN BN MEBEHMEMLCGNDEEHBEETE AE
K07 B M B AL JT AR R E L -

EEIST >  FREAEFER “"17 AT RBLE KB
» U E RO EH EFH BB K S0nsec R B HRRFE B
$ M % L GNDRY (i T # BLj f0 3VEy 8| ¥ & £ VDD B f
TMBL B KM EKBENE - B4 >  £EHIST  FRE
AZTR 0" BHOMITHRBLYER  LEROIRHH A
JC # BLJE /0 # i % i GNDF 89 if JT #% BLEY & {7 B9 ¢ [ K
¥ % -

HE 1S EHROITR - £FAZH “0" B » LT #H

-74 -



201225305

BLBWE M MEF ROV B—FHHE - BEISHEROOT R
- ERBAEBEHN 1T K ERAMTHRBLEY EHE M VDD
FE BA 6 % K %3 40nsecz & » U T BLW B 7 £ # 2 K ¥
2.4V o

BB AT A : [ fi S A% BLEJ VR B i VDD fE ff & B
B BF R B 40nsec/E A -

ZEE OHAZ-EBAETHRFETCHHERST %1
R CERAEHIAFTATHNERSEBWPEBREE S > ¥
BEAUVHAHEHEINELBIHFA TN EEBORERE (58
A ¢ Write Time) # TR B W HR - B 1677 H ¥ B A
EMBEMNREARNMERFE INRAERS Z MO MK -

MEHAERAERTH “07 B W MTHBLIG MM E
GNDIM:E B AEB R “17 K ¥ ALK BLM I EHE VDD
 ETHE - B4 0 BERVHE 4.5V M EHE 2 VDD
3V o |

‘HEELTHWMERE BHHEEHBEAZTR “07 B
WHERTFETHNHMEEBRBMNEAETN "1I”" BRNREEETH
MEEBREB®RY - 54 "HREELIHHEEEE" 0 E
FERBIONSEERBEABFENETEARAHFTHRCNE

o

L.

W e

EE 169 > DEBREO2REBAEZTN 17 BN T AR
MEREFELHNHMEEBRBCHMOBK B4 £B16H
DLEROOITRHBAETRN “0" MR AKRHEEMGE EH TN
B B <’ A B R -

-75-



201225305

BB 16H) H A% 6027 K FE ¥ 2 L AR BLHE N & IR & U
VDDH R T » T B AR M B 10mseclf » 7 H TR M E
EBRRKRKM-2V- 5~ H  HEILIR FRIAR : £ ¥
M TTHBLIEMBHEMGNDNBER T » EE ARKMBS
10mseclhi » EFE T RMEEERRS K#H3V- & Lt F —
BT > BIME& R AR MEHE S E 10nsec > /& B T B K E
ERBRMEMALBLTK-

R > A LL#E 1Onsec£E EHN B ARHEHAKFEEAR A Z
HmEHEIT -

& » Hll E — BB T B L JC % BLEY B i /Y K R K
BT B - ERFAEIAFFTATHNERBEBEN S EE
RED HERLAHNEF  HESKRSLEEE M VRIEHN B
ARBHFRCHEEEHFRE ML VDD E R - B 177 £ # H
Bl E S B AT BLAYE (7 A9 BF R k38 % -

54 0 FEEE TR S AN ¥ M FE L GND » ¥ £ JT #% BL
THEARXTE - 34 >  EMEBEEERSLHNEL VRE 2V 18

i}

il{l.ll

J# % i VDDR 3V -

FA4 o EEITHF >  LERWAITHEEEHRREARE A
'AH 1" MEEFEETHETHLOSA M T RBLY E AU
FFHEKBEGE LDEROSFAEHEEHNEAREARTHN 07
By fE 77 B T 1T B R A9 L JC AR BLEY BB {7 AY BF R IR B
% -

HEITHEREAREROO ST R : EHREF R R
L THMBLEEBEMMAB LA  MEBRRLEBFERRE KRB

-76 -



201225305

150nseciz % » HHERER “0" WM THBLENERZE F
‘1" WA THBLY MW EBMERBS AHOO2V: B4 » K
BHERTHN “0" WHTHBLN BN AR AES R A Y
70nsecz & EF B K # 0.2V > Br DL A LU 32 £ FH 100nsec A
T W OE 4T fF e TR M

Hi REFAMNRHY —E AL EMEE T
DUEH ST E -

BN ETHES EBFRURETFERARS T
MAETFEBS  EUREEY @ TN S E A SRAMS
DRAM « £ W i X B F 4 & & # /§ SRAMB DRAM® & H #1
T RREATHESHELL  SAREH SN T EEE R
ME&EANEREERMES - HE > SRAMBRE A T fF
HERWEY EREN-BHFETHABEELBEBERMG
AHEETHEBRANRE ERIBUNUWE IR TBF
B SRAMM f 77 B 5 09 [ 7% 38 % B 100F2F 150F% « & It
 ESELEBETEED  SRAMWNEMWEERS - &
— HH DRAMM B EETH - HEELEN—EEZS T 6
MR - At  DRAMM B EETHWEK /N - BE B 10F2 ]
T -{H2 DRAMREBERF T HETFTEFTRET
fEth B4 HER - REFAHNZHY —FEHAN P Y E
HEWNBEEETNEESIORES Y EFAEE S H XN
Bl % T fF - BB > kot 4 8 88 4% 8 8 — 8 &9 SRAM
DRAMFH » MANREEFHANTHABEFEBONT
MEELS  —RETERBFEIMNEEBEI L —2TH

-77 -



201225305

BHEEENRE -

[ B =X 28R A ]
£ B X
BI1IAMIBE$ HH@EEKENERKHE
B2AFI2BR L EMEBENERE
B3R 7 E
B42 + HEWEBENEREE
B SAZESDEREFERVEKENEKE
B 6AFI 6B IR+ ERMEKENI @E MNP & HE
B/IAZTGREEFHWSL SV LEN R ENENI EE
ESAESER A W4 BN XENHUEHNENI TE
EOAEZEIDEFHM ‘L EREKENHNEHNENITE
B I1I0AZ IODRE AR ‘L TR EEVRENENE T HE

BI1INMAZEIICEEFRST ERBERENREXNENE @ E

B I1I2AZ I2FERANAG ERVRERKENE TR E W E

B I3AFII13BR $EBEBE NS @ E
B I4AZ M4CEEFRF‘F EREENHREXREN I @ E

B1SR s EHAMG THRBLEY EMNEHEKBEENANES
RETHE

-78-



201225305

Bl62 nHEFELTHNRMEREN A CEROE
B 17 7" & {7 70 % BLEY B (7 HY BF P K 38 4 09 81 & &
RHYE -

[ B = f§ 8 RHAEI]

160 : & & f
162 : B & B
164 : EAH T
170 : fE#F B T
180 : F B & B

182 : % — BB B) 8 B
184 @ %5 /Y B8 &) B %
186 : % 1L 58 8) & B
190 FE =8 E K
192 55 Z BB B) & &
194 ¢ J5 5 4% 85 # & B

-79-



201225305

782521
%R E A 3R
(KRegwSEEt I8 - SpiEssE)y XEE@%E‘%WE)
P E ¢ 100120959
XEHE 1100 408 A 22 & MIPC 9 ¢ 11y 5925 (2006.01)
: —~BRLB: (PXEX) Holl >7/us” (12006.01)
: PR ABER HIL 2'/824) 13006.01)

Driving method of semiconductor device
O
—~ PXBEABE

RH-EHRNSEBEBREES Hik - ~@EE A3
HEERGTETWILEBEE  ZIHEETAEEHE L
MEERORTAAELE FHEIELBEIRAKNS 8 m®
MHEHHE pBEENELRBURESTH - EF 5 AH
EmBEARREBREMEEMREN S A BE & BWE

O W BETHN -—FEBUREL AE S BN &G LS
ERNEHE IR EEARESBERS®HERKE L
HMRRAZENEN  LEHBEETEALEA - £64 58
My ERFELHRSZERETKALAESE N EG
AEBRERRA -8B UEREBEEMYL DN ERF -

Y_E?

kI



201225305

- EAXBHABE

A semiconductor device with a novel structure and a driving method thereof
are provided. A semiconductor device includes a non-volatile memory cell
including a writing transistor including an oxide semiconductor, a reading p-channel
transistor including a semiconductor material different from that of the writing
transistor, and a capacitor. Data is written to the memory cell by turning on the
writing transistor so that a potential is supplied to a node where a source electrode
of the writing transistor, one electrode of the capacitor, and a gate electrode of the
reading transistor are electrically connected, and then turning off the writing
transistor so that a predetermined amount of electric charge is held in the node. In
a holding period, the memory cell is brought into a selected state and a source
electrode and a drain electrode of the reading transistor are set to the same potential,

whereby the electric charge stored in the node is held.
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