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1, —HRGEFKE, HFEET, BF

GEZ S ¥

feEEs, MNTENTRBRERE, SMAEBREAFREER, HFK
BRI ERMAERIEES:

M HEET, HNTEMTRAEBRRRE, S ENFHATRATESE
% C, FEERBEMETHEBEV KMBAERRET BRI BREER
I B ik B (5 5 T 7 — EL AT

REFRT, HETHENTERAEHETRE, STRFRETRERER
FRmEE, il st BER R e MR TAME R ER
HETHETHERE Vth; K&

EgmREH T, REMR: BT #HHRE" £ 0 7B TFHER
IR, Brd i sIgaR RES NREGER, AEMHESRRNEN TR RS
B TCH Y

K, GMTRBRENRBE R, B C, VIHEE V. RETBEERE
Vth PR ED—MERERA R T H ARG T A —ME

2. HMEBHEKX 1FTABRBREKE, HIFEET,

RENEBBRER pXq £MY, THTHRFIN2NITHEHE—FER
EME n K=l 2, ., N)BEBHREOGBARE T, HP, FHEBETA
I, HFTRGREN BIRUHE BRI B RIERR A Tv, REFFRGERRNR
r#E B br 77 T A R B 6 R [E] 9 Th:

1 1 1 1
m=ﬁ—nA, A=(E—EJ/N,&
B k, MEBIIRBENRBERLE, REERH 1<ksN - p
X+l MEEN, FH, ETEEIGHRRNFTRFERETRENREER K
—ME, BTHRTIHARNTERBEHBEREAIRBE R, B R &

{H:

1

I,T(k)
TG, ~Vihy)

Ry =Ry +meR, %"A' T(k)-
1
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(ZJL, m=1, 2, ..., pXqg-1),

3. HEMAER 1 TRBEERKE, HFLET,

MENHBBRRYN pXq £, THTARSHAIATHEBERKER
EME n K=l 2, ..., NERBRGBAERE T(), HP, FHEERK
I, BFTRERNEIFHEBIRTHRBEREN Tv, KBETRKFEBRENR
YR E B bR 77 TH B R B 6 R 1] 2 Th: )

1 1 1 1
T T A‘(‘ﬁ“ﬁ)/”’; B
2¥ k, REBNMMBBRENRBEZNE, REEEXNN 1<ksN - p

Xat1 EEN, HE, BETEEIGRENFTREERRTRENBEAECH—
ME, ATFTHARTHARTEREEHMBERANER GBI C » HEME:

C,..=C -m&C, -?—=A~T(k)
1

(X)L, m=1, 2, ..., pXqg-1).

4, HBRFEXR1TEBREFEE, HFEET,

BRENMEBBEREN pXq £, THTEHRFIAXTELAE—HER
EHEn K0=1, 2, ..., NEGRHRGBELEE T, KPP, FHEBREN
L, ARG ENERER T RBXREN Tv, ROFBIFERENE
PRUE B bR 5 T B R ER GRS (8 4 The

L (oL
o Tw 8 (Tw n)/N’; %

S8 k, MEBNMTRBRENRBEZRME, REEENN I<ksN - p
Xqtl fFERAA, FH, ZETEEIGENTIREERRTRENMBERE V)
H—ME, ITHRFHNARNTHREERMBGEANTEBE V, ] V < 8
ZAME:

v
Vi - Vi,

Voa=V-mdvV, =A- Tk

Gx )L, m=1, 2, ..., pXqg-1),

5. IHEMFER 1 TRBREREE, HIBMEET,

MENMHWBEER pXaq £, THTERROAXTEHAE—RER
K% n k(=1 2, ..., NERBEMGBAERE T(n), HP, FHREERN
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Ip, HATRBENOHEERTMAREBEEHEAN Tv, KEFARFEBRENE
FrUE H bR J5 T A = B ST B A T
1 _ 1 (Lt
T w8 (TW Tb)/N; %

¥ k, MEBNMARBEENREELZLE, REEENN ISKksSN - p
Xaq+tl FIEEN, A, BETEEIGENFRISEEREFREMNBESEE Vth,
KI—ME, ATHRFANAXTEREEKLMBEABIESRE Vth, 2 Vth |
Xq Hg‘g'/l\{ﬁ

Vih, . = Vihy +mVih, —28

1 Vi

(X)L, m=1, 2, ...,pXqg-1),

= A - T(k)
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BREREE

AH% HiEx R )
ABFREFHERMNBEELF HIFES 2003-414615 KB LN, HHFIF
H#9% 2003 4F 12 A 12 H; XILFANZERNEBAR, EASE.

RRER
b Lkt
FRAPREEFEBRARYENBEETRRKE.

HAXBABR
BRERKERRE: FHEMESIHK, SHBEET, BERREEZLRFS

LML EXAREHNENITXAL; BB KTE (counter substrate), HEZE
XRFBENEMONE:; RBBE, REMEFIHEMK (counter) ¥ Z A K]
FE A

EENR, LB T EMFINK LR &R R 5 R E R R E
(TFT) M#HIEHEAR, BATEIESKNEREN B BB E5REEII R T—
BEREZANEFHELOLCBERCEBALHER. X, ENMEEE
TEBEFBERMNE]S, FATHNEERERELCFHENNEREKE.

JREH, RIN—FHBREREE: EEAREKEN, REESATEEME
Fliemas, ATHRER BW, A4kFESF HERS H8(1996)-272529) .
EXHAHRNBREREEDP, —NEAERERIDLEES, ZOUEBREHRE
EREEEEMNTRFBRENBER, W TFHEEBRBEENAE, X BEE
BNZEERP T, EIRNBARFRMOEE, RUTRRERKSE, FH
1% B 15 50308 4l IR i B S BEALAF 65 28 9 (SRAM) .

SR, SRAM{XAEX BI—#Hi «0” Fn “1” . FHib, ATHRBMESERHEF
(tone level) MERHIE, LR/ERZTLMNBUTHKZER. 4R, ¥
Bk R e &, HHELUIEE B R — 2 B 45 (subject) .
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RRR/E

FEAH—TEHRRE—MBERETKE, R ERHBRTERGRAER
Fy 465 I [8) J) 34 P9 TR X R R 20 HE

AEAMBEBREECQRE: FLBE: AEBE, WETEMEZW,
FAMNEBRBEEREE R HAREREBERALHEHEABRES, B FMH T,
N FEAMREBRBRRN, SPEFNFEMATEHE AR C I ERRMET A
FHRRBMGESHER, ZEESREXMER T b ERERREK, EXER
B, BAIGEEEMARE, RELT, AN TEI EHFEATRE BE
MEFR TR ERERFE AR, ZoHFRR A ETERTFERETAR
MEERESTHEIHERE Vith; REGHRERET, REMR: KER
HE IR ES AR TFHRERE, Z-#FHERLY N KERE
#, AEAHSREOREETNE MFREN, X, ELEEMETH
REER, BEC, WHRBEV, REEHRE Vth HEE—MERERS MM
WHREVHNESRK—ME.

HREARY, RENSEEZESENEARRARENS MESREFIRR
I HHI%E, BEmESARMNGEEE, AWM —KEGH KT KR
REREENCREFER.

R EFER
B 1R—KIER, FHKBEARW—-IMPLHEHNBEENRERE;

B2 R—k&kBE, RHEKREEFETF-MENEE,
B3 R—KARE, FHAKBEREAZRZESHN, AREFETHE

B4 Rg—ikMER, REEGAMHRE n MRHBREAFELM) ZEBXER;

B 5R—kMEE, FHAKEEBREIZBRE CHER, BRHRK
n RS REURE L) ZHEBRER;

B6R—IKMEE, RHUHLRE k=18, BEMHEEn NEHBELRE
L(n) Z AKX R

B7R—IKHERE, RHHWE k=13 K, ERHIIFKE n B HEE L)
ZEKXRER.
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3K ik
mE 1 EERR, ZIMEEFAMNBEEREKE | B BHR2 (5

SIRFHEE (X IK5N28) 3, MK IMENEs (Y K3N88)4, BBRHERIEH BT S RE
FMEFIRTT 6.

EREMFET 6P, EAXXNMBES LA ESENEZLARK, HHR
ERBESEBXX A L. :

BHI5R 2 EEMTIhEE: AE SRR IRERERETS, X BIHREHE
B, RESES:; SPHFISR 4B Y BB EHESHORMES, REH]
BEES, ZEHESHSBRERMKES ST s HRER, dttELERANE
GEEEHATS HHMNSERABTNERELE, mE—1MEFNERREE.

ESREZEIAENNE, SLAMBREEINGEETET 6 NEERE
B4, TH, ESRa1%E 3 AT -/ EThiEH5E 2 RENHAESH
XBHBEHES, ABFETLRUETRES.

FAHABHR 4 0FNHE, SLNMBRERINEERTIHT 6 NEL&T
k. MAE, ARKLEHR 4 BG—MH6: ETHEHSE 2 RENNHES
MYRFHBEHGES, SEFOAMERUATENSFOARLNAHRFES.

BGmEREHBaT 5 BT IhEE: ETHIEHE 2 RUENEHES, 4
BAMRERYE—MES, ATRIREERFTHERHERER, RKEM
EANYGE p XA q &) HEANTAHAESBRENE SRAMERSEHFE
52)13 MM ZHHIEE, FEFRESARETFHRERE, AN
BREPRUBH—FEE.

e 2 Fim, BEREFIETT 6 MERERRE: RBRE 11; BAS 12;
SRAM13, FIFREWMN FFE LA 12 AMBEFEN ZHEIHE: kY%
6 TFT15, FFiEHBRA 12 AWK BEH, SRMENBEHERER. BR
BEFIATT 6 MR ELRYE: FHEAESR 18, ATFMAENNT B/RESH B,
WA EAS 19, 2 RF R 20 EEBIBEFEHRRENR 18; &K TFT14, ATE
HBRESHMERENY, ZDRRESRMELEEIGEER 20 NESK
Sig(n); REREH TFT17, ATEHRERBAMFEFEBES 18, KR
HifE A BoR B

KRB RE 11 BRAEMEBRBRH—IHF, SB_RERERBER HH
BRIt HBAEFES.
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AR 1ZRFHEEC HMAEPMNTEX RETHEAFT-RE 11 Hik
MEBESHEN, EXREP, BUIHBEVEMIIE.,

SRAM13 fRFF I 408, R-HHIBERSEFERES 12 ANERTR
7% F 58t SRAML3 BB B JE Vth.

M i A RAH L BR SR AT E B X AN SRAM13 . FH TR HIK % — i HI 4R
fRTEFE SRAMI3 HIEUIRIRTE TFTI6 EHAEF — MRHABBRN— M RIRE
TFT14 ERKS5¥IEEW TFT15 WRK— T R\ WA REER D HEES S
YRZ; JVDD FOEURE JVSS. B — AN RAHHEERE— M MASIEE S TFT15 K
EARHIIEHIL Lo

HHRE 11 MEABRERBEHILZ L, MR ZRE 11 HERERE
FIBYRL JVSS. AR 12 EEEBRIELR JVSS MEHIL L 2 M, MBRE TFT14
RIS IRE B BE S Sign) . | -

B RF TFT16 MM AR EHE B35 %4k SFB(SRAM RIR) , M#I4R4L TFT15 1
MWkiERE ML CRT(B AR R EE) .

B & TFT14 BIMHIRERE SRS Cate(n), THRE TFT14 MEIRIERESY
Sh4K TFT15 B IR AN BoR#E 6] TFT17 Rk, B R¥EH TFTL7 MRE S
#4k PCC(R % Cs HH), MAMRAR 18 IRGAHES 19 EBEBTIEH
TFT17 MR MR RIFF A L 88 4% CS 2 1A,

ETFHWTERE LREEMNREP M EEHKEE.

B, BX—PEBNEWTAHFERES 12 A. RF, HLEHH
WM ARE 11 B, MmN TR ERESEAMEER, AR EFEERR
# 12 ARHRWE. KIBETFETHROEBRES T ST R AH B B8 1 B,
PR R RAEAT 07 170 — & Z I 5038, 3R &k Z I B3R R 7 7E SRAM13
Ao

FHEOHNBEERER “1” FRET “0” RRFROBHBRE. K
WE 11 RPE R BESR 12 VIR E V. BAS 12 A8 A C. K HAL SRAM13
A R AH 28 B A FB IR Vth.

R, FEENBRBEETRRESR, EEMEPTHREER, VIHHBEY,
BAC, EMIBE Vth SN SHRELBREMRMAE. Bitk, &35 53E
REFR “17 BRRR “0”7 NIRRT MBI ERE. Bk, SL2FTHEURK
— i s, EANEIEER (tone information) .
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RZ, EEAMEHOITFHBERETREET, ESEHMESHEET, &
DR RGE R, VIREEV, B CRY, REMERE Vth SRPH—MER
BENARAME. TE, HEMREN SRAMI3 KEW - SIBEERY— M EE
MR EHE. X, AN —kEEHETRENEEEENEREE.

Bitn, w3 HR, EEAHFIMESARERRY—H, SMRENE S
Z¥pE (R1, V1, C1, Vth), (R2, V2, C2, Vth,), %% (R3, V3, C3, Vth,) ik
F. B, BURE-KESHRFEBEETO=SACERFEREE,

it — SR X — .

BE: ANFEARTRE 11 LARBH BN L KRB (5T
WMHAR)H T, WM RE 11 @emEN I, REEENY I, FTEMAR
B

oy 1T 1
14 Vth--—-———c (D

I=RL (2)

X)L, VEBEAER 12 HPHEE, Vth £ SRAMI3 MR ERMBEBBE, C
REFH I2HEERY, TWREAK-ERE 11 HARBE (BRUBHEE
RIJGEBT) .

e M TFT14 B E A W7 3RS I — S 3] TFT14 % B W BB RS — A 8
FIBARRE R “BRERTTE” . EERBAREIN, BTERRRE LRz ER
OERRMBE BT, BER 12 EHBEENGBEEZH M TR, KW,
AR 12 Lrys E—HZ 4B SRAMI3 R A48 RO B B /E Vh B i #E 19 8 8]
BRIER “ RIEICETE” .

X)L, BESTITRAEANLSNRMEL, BHTHLARK:

RT R

BXC, V, Vth, RPN I, & MERESM, NEERANE T, AFR
MBHIRE L ME. BA TRV —MERME, S FH THRAEEH
FFRAOEEME, BURRRSOFEETH L HE. REWit, E¥ SRAMI3 X
BERXH) “0” 1 “1” MRS, ATHRNBEARFE, VEELZHLMGTHT

BEmk.
BRI, BN 63 &k, Hlin. TIKT2KTK ... <T63, HRJE,

L

9
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A0 0 B 6 B 18] P RO B4 B0 AR L (ZBERIME) X FE, A RT REFEER 64 (A BF (UL
—~ 6 LEEFERT) -
R0, WE ASRYE B AR (white standard subject) 77 H 8 & BREEFIE] Tw

K BFivE H A5 (black standard subject) AHEK R BEYERFE Tb, B THEHALK

B n REHEE Th) (=1, 2, ..., 63):

L1 A @)
T(n)y Tw

1 1
A= (ﬁ -51/63 5)
BEHARX@OHEARANB), HTHARRMBES n KEGHEZAF
MRS EEHNLFELMD):

=C(V—Vth) 1 Iy
L(n) z (Tw nA) 2 (6)

(ZE=D

B4R EGRERE o BN BRELFELO)ZEPXER. X)L, AT H
TRERE, B 4 REPATE 15 KEGHERG—FER. B0, EE-CKRBERHE
e, BEIRE G RE L) B F2) 50%.

24 (R1, V1, CL, Vih ) RIZAN S HEREAB R EREKE | FRER (R,
V1, C1, Vth), (R2, V2, C2, Vth,), K& (R3, V3, C3, Vthy) BEANSHP KR
HEE, FLURESHPH—NEEREMRLN, Bl TIHHNENMXERFE
NEREMRKR. X)L, BETHARPHKkEZAETFHEENTSHMEERTER
R BRI KD, BRI, k BESEERN—MME, LERRNRE
AR EB G HERE XN ISKSN - pXg+l IEER, HEXAL, kA

DA—NEBE.
EE RS MEET RN P
Rz =R1 + R (7)
R3 =R1 +26R- (8)
R oA Ty —r ©)

_ L T(k)
C\; - Vil

Y mtl(m=1, 2, E)MREBRA—EN, BTHLARTENMBERY

10
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FE R K{E:
R, =Ry, +moR (10)
EEVHEENMMETTUAN RS,
V,=V, -8V (11)
V, =V, 26V (12)
oV
v =A -+ T(k) (13)
H ntl(m=1, 2, B MREERN AN, HBTFHARRREMEENE
HEVEE:
Vst = Vi —méV (14)
EECHMENMMEMELAERSP:
C2 =C] -&' (15)
C; =C, ~28C (16)
XA TH (17)

1

Hntl(m=1, 2, F)MREEBA—AHN, BTFHLARRRENIMEELEC

¥
Cp = Ci —mC (18)
FEE Vth S MR ETMEZIMER B .
Vth, = Vthy + 6Vth (19)
Vihy = Vihy +25Vih (20)
Vth_ _ A~ T(R) ©@1)

v, - Vih,
B m+l(n=1, 2, F)NMERBERAN—4A, BTFIHARBRENEERNE

B JE Vth B
Vihya = Vthy + moVth (22)

TEARL V1, C1, Vth) 2¥MBEENFEAE, BEAGKBHSELN
REBCET RN Tw, ToRARMEE SR RBAREN Tb, BTFHAREERT
5 n R T(n) (n=1, 2, ..., N(ZE N REGHAIHEHEBERD)) .

1 1
(23)

— R —— N

T(n) Tw

11
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H:

A= (?1; - -}5) /N (24)

EH—AEF, B5RE: £aF2 12088 CHWEREE #iwCl, C2,
fc3fE, NHEBREMBUHELT, BEHRE  ARFBRELURELOZ
AEXR. X, BEENERBES n BEAGEGENBGREL.

M C1, C2, & C3 REAHNEMER, BEHRE n MBHEELFE L0
ZEFRMEHMER 15 Fin. B, FoE-RKBRHBERPRERNR
BHRER=EA S, X, SLFEHIT 15 KERFHRE, FERATHERK
REREERNFIW 16 A RETEER RERSRELFEKN 15 MHEN LR,
ERPOBRETEERBERHEEBPE=02— B BIA S5 K.

m BTk, % Cl, C2, F1C3 HEMRRMMER, #RESKERHHR
hRERNBENIFENEN A, SMAFEMHFREE k Rk, Fim,
LR E k=1 B, EiL 5 KEBRAKRE 156 M=, W 6 s, HiF, JKE
k=13 B, Bid 5 REGHEER 156 4N K, WME 7 Fin. fEh Kk, B,
ERRESENE, UXBURENNSLH. BRXIILELHZE CL, C2, F1C3
BERI—ET, RURRENAREBSHEAERT.

TH, Z£R V, C, M Vth FHFHANBHEANSHBERRTRILHIERLF,
N, KIBREXRBREEME K, LREGUFENIITHN.

KB, HTHE, RIS SHERGRETRL. EREERTE, &
T HBEEMRENERTAOERSEE, BB SRS MR R R E
DLUEHLX AR L. EVIHBE YV FE, B — A TRABREATHEMNME
AR 12 #ITRBNESEKENABNMEE, BEAXFNRL. EBRE C
FHiHE, EBEsEEMENFT PR EASHNEREERIENEIL. EBE
BIE Vth 5E, X FEME, Bl EMARMEHEN NBIER TFT B#HRkk
FEFN P Y98 RY TFT M AR 4K BERS S BX A% A 3R 4L o

YNEHME ERAXPHEXHEANASHEENBREFTAMAILE 3
#1%38 D1, D2, D3, &}, IRIWH—FiE H B B E M BB E L Z BEHIEE,
B RiSsHBaT 5 A IFM it S A AR FHLABREERE 61, 62, 63, %,
TEAMN—MEEB BB . B, JK\RE=ZMEROZER R E—
MREMBEREN, KINZERETFAEE. Eik, BRHEREH AT E

12
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ot 1 X L4 1R F 43R D1, D2 A1 D3 F=AE SRR — & & 2 KB — &
BEHHE 6L,

2 N B R R ST 5 B s £ 6 B PR JL R B EE G, G2,
G3 Zht, BHIS 2 TEFMHLOFEBEFH—FEGEE. HELER—AF
(EMEERRERN, £—RKEQHFT LN ABEHENR=GAS
TR —&HE. X)L, AARELS MR EEATEAHR RNEEHE
BREE .

Hit, HEEXANLHES, BTFATEENSHENERARENZ M HEE
FHRRBMM - HHIEE, ELARRBRESSET 5, FESARETHERE
BiE, A mE—RESRHRTRROBEEHENARRTERER.

R Hid, HHMBEHMEN pXa &8, SEABREERKERT
RIEFEAR EL, A T RETE (p X @) 22— WK B9 P 3 9 R AR R 6238 e P R B AR 3K
. XPE, AARBROETEERZHNE. ME, fHFEEHRINA N K
HF| (pXq) 2 Nik. BEXHEREBHNERLD, FHRRDHFBIHIEM
ERFIEHEKREN.

AR, BREXNME/ES, BEEATEEIIN=1"REEEN—4,
XML EASR S BRBLR =42 —. B, EAMNBRREREE
F, BMREAAEEKBRER, HFEEAEERANKEAST -IEEY
MEKE, ME, SANARRERRE (BN, BTREBRNET
BAPgEaE T —MEENAKYE. BTREREREURER, THELE L
AW .

HiE, KIEEEREANSHHUREANNREN T EELTEARRRYH
HHER. BEKESARHTEGBYRARRRREEREENERER, T
TREEEGHY. X)L, ERBEFEMABTENL, FRENSHERAR
AR NAMRANERERAMF. R, BENALRTE, FAREMRSMF
TEHREGEY. flm, JLAMERBEREN, HEANTILENRRER
5% B0 R L SR AR T LA B MR B A A R BB — M

13
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RIFRB(EFR)AGE) FEZNTERBRRROGERLA

RF(EFR)AGE) FREMTERBRARBRATF
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