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F12¥% BRI EHET 493

FE BT . IR AP TEAR SNl B — T PR av AR EE , XS REmTARRFIBITE L.

#il 12.10 17 DRAM H)iEiH

AN TARNEHESOEE, BERAUKEEN 1 pF, VTR RBEN 1.25 V. TEFERE
1A O NBIMEZE Cs (50fF) FARESFISFF 1OV MOV, XY THEAEFEERN 4.8%,
A ERAE A Rl 28 Ay i RARAE A

AV(0) = 125V x —OfF

SofEeim - oomVY

AV(1) = 31 mV

WA H A — L B 2 HIEAG 5 %E .

2. SA4F DRAM SITHIEH RN . XM BN T B S R R e N &
By, HER—KiEHREZ BVMERE DI T FRME, FRESE DRAM P
Rl e R E S E—E, —REiRHE, ERERAEAmEmEiZEE, R
EARE WL R AR SR UE A T ek S 7EAR A T DA E . a0 12.36 B, BT E
T FEIE L B MR A i 2k dL TE RO .

Var 4 V(1)

Vi)

RENKBRS) ,
TR IO Sl

M 12.36 EERAERERM B ERE (BiRER LA 0)

3. SRETAMR R EEREM SERTAR, BERTERE - MHSRBE, T
AR R, MR, BAMERENRFFRA, B E R/ IMEN
1€ 30 fF ZAKTEEN . B RRARE—MET /I EHINE DRAM BHTH)
KRR, TR aEssl e SRR RANTE.

4, BEVERDLIE—M BARTH, Mae T RESE, ARSI BB, X—
w2 AT LUEIHE PR B A B — 8 T Vop T REBYURSCHATE MR BT
FREIERE IR,

12,37 Bi%it B DRAM LTS — R k. X—RIiTRER MR LI A— A CMOS
TE3kEH. XM ETPREREY S d RS AR N AEZ B E FRg, RERE
BT B AR R LI — T E R EA BT AR PR B .. ME— 0 BARTE, FiF
HERBE R T, RS, REL EAYT, (FERZ L AREE ) MHEF AR
PiEREyiE, EEKEEER,. TREAF LB EREK, &, X55aEHReREHER
EAQBBRAERL, TEA 18FMHEERE.



494 HFEX LB —eY A4 58T (F-0)

e B 4 R LY
IR REE

& it e
(o) WLV ()

#1237 RRZMED WEAENERY A0 1T DRAM 7T (4
| Dillingerk8 | ) . “FHH L GRER 2 W A9 AL HISER 7T s

St S A G P T T SR S S S — Rk A R S 2 L 1
ARLER Y e, MBS 22 R NS — R SR O R 2 Y AT
DRAM TZ ( WifE 16 Mb FISEKR) DRAM IR ERIGIIEEE ) DRI T =M% H), teifbat ey
fril & A PR M, ¥ B RO 09 (8% [ Lo8Y | 1238 KSR e lf Y T
RO PSRRI R — A ( trench-capacitor ) BIURIRE IS 0B 45,

— U 5 pum 80 B YRRt AR IR . A3 0 5 R S P S M Y L 2 R . BRI
B T — B B T, (EA &5 AR A A5 A L. 12,380 b YR —4-HEB i 28 75 sracked-
capacitar cell, STC ), "E0Y L BEMERE (EFFIUE FIOZZER0 H0. 2 4 1200 2 Saik e 5 “sp”
A, DA S BoTHEEL. RIS, —4 64 Mb DRAM RIS Tl B4 1.5-2.0 um” {19
LN . 0.4 pm T2 4 At 2501 5K 20~30 (F! TR, XBOR FRO4R/ AT (M a4
i RS M1 ) & PR R R T ) S R B PTF o ER ek T 25 A |- B SRS A AT,
S20T AR BUE G S A #1256 Mb 5% | Gb 19 SR TE 5 221 4 7755 1)

TR mﬁﬁﬁﬁ

0 S Ak
-1 FERBBE )
EF I
(ol PMRFESIT ( 8 [ManoB7) ) (b)) MR FER T (8 Fl [ Taguchion) )

#1238 ZE#EEY 1T DRAM FEfgMT

www . bzTFxw. com
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1224 #RAZFUSHEEKFIERSE (CAM)

FAEFAETF SRS AR TR il . CAM B MRS il ai (4, PRIFf
BRI E I REA R P AT (RSO S i A AT SR 27 LEEE. 18 1239 JE CAM [E5 &Y —Fh T fiE
AYSCHL. LA TR —NES A 6T RAM TEEHTT ( MMy ) 5 —ITINEIHLEE (M -My ) SERE
TR O AIhEE. MBS ARRRT, TAMOBHER R MR L mFRAE R, X
5—A~brifEf) SRAM HTHIE]. (LB, fefshodihs (s BHE(EE S ) ShmRmeMi
( Bir M1 B ) SEULAYSE ABABIEITH. —TRIVCRRZ 52T T 8 CAM HtisE, /e s
iR Vipp. TSR S 1 Ba HIAY. NFEYT 8 ne B, 0 M G, (EICRRE RIS EmmTE R
. REFFEAO S AL, W dne BEFERLEE Vop-Vr, (EVCECLEHCHR, 14N, Q058 Bir= Vep X
§=0, inrifiid M TR BREFSEIEZR RS L2 AAYELRE XNOR ( sk L8RS ) ThRE.

T

TR

#1239 L% CAM §oz

TETEEAYR, LR A TR 882l wired-OR (21 ) HalEE—fTo98 —4 CAM
PITH) . VRS, T—HETHHEA AR, SRR T, UM TF—TE N
HIFFIGRY, fE—MERNT KT ( SMAR ) B TR R, XMIHFER A 4B 3R
BATRS) A, i —Reil CAM INFRECRA R B Al L SR HE 2 48 0 H 4 VT L A1
(LR £ e B RRERH 3 REAEC.

12,11 HRBRTF R SRR TP AR

B 1240 & CAM S0 — 2R B e P AL, RS bR R — R/ ME
RN FEflRR . AT RN T BaY 2601 Ay — I BB4r N g, BT e R
v s (A]fnid (] L BAT R B, o SR— B e — R P AR — B (A S AR, TR
ZVE A VT I0 P 0 AT IR Y AT GEPERR AR R 7RG SRR £ Ak 3 Ak AR AR A A 10 S 0 I ) S TR0 AR
( DRAM ) Z[6]. ‘&9 BhFadb WATFEGE 28 PSS AT e B 1 h B840 ( ZERd IR Fsh e 4 ).
F R TP AE AR PR P e P RE A EH A, TAARMCHERY) CAM B3I F— - E i i Y — i) SRAM %3]
ALHI AW ES BN, thk S A CAM, NS A SRAM M43, SEEE A —THifaHhk
FHSCHE T R R R R, BRI (entry ) BERRSUNE . 0 f — 1~ 08 17 Er IR



496 FFEARLE —ER. AR (FR)

FEATRY . BN, FROREUR S A BHEE R E R eU g AT . FERR A, BrESRBER AL
#3345 CAM B3, REFHEHFTEI . ALARES HERARERSEETRESEFY. B—
ULAC(E S1E0 SRAM FEA FR B 3 E 5 LIRS R TR BER . R B BATLACHFD ( B
R RILRCLE AR AR F ), WZBEE REEM MRS W R A HAAPED, XBERETHE
FAEAGRT . MR KEE T LA BIRRSEATENEREFRIIEEH L HEE
HEER, (41 [ Hennessy02 ]).

CAM
REF

SRAM
22

N

EEREE
YYYT YV YYY
W B

errets FHE R

AR5 | REURA R AR

T I

it % -ﬁ”fr'ﬂ“ R/W g
1240 CAMHBITMMA: BHEER F RS rEirigs

12.3 71FiEREHNE B

H T A2 FAYERE AT Al SEHOR AU SRS B N, AR A B 41 e 2%
RITLRINR R E R E RS EE, BATFESAEAR T EERRT T Z R R A
BEECHEG T BRI HOEREE, B it EReeA E B S 25
H, stk REX SO, AW it ihiRmas . VO e/ gahag . REHIHEUR
frifas A9 P S5

12.3.1 tRhbERSEE

H— AR ERER B AL P U, B R M IFADES . X R AR AT AR RS
EEMYHEAERERM. 781212 WhAH TRAFESE. /08, THESRM M2
FHRE—fT, URFIFIREINS, BITLURRAA X MIANSHITX, X8, MAT K 21
PP HRRKIRER . R, REBMRENRMEHSHMREE, X8iFH
SHILH RERER R N, BTLURRS 3R 3T LA R 2 R AP R IRl ( FYBEPTAT ).
I £x 5 AR AT 28 OB IR 2R LA B2 el M5 | RS RO ER ST ThEE 4038 . A BB IS M PPk BoR S
PR DS AL R VRS AR AT A BE R R B 7

TiFa0E
M 2Y Sk 1 BEREEAS ALR 2PN E A M ARA BRI S . BB 8 il %

% ERE—-MEH WLRS MR AMIULES (A Z Ay) FI— B8 . Sinhts 00127
AT R T & sR R S Y




#12% HESA8s LBt 497

— o

L (129)
WLr‘ﬂ = Aﬂﬂlﬂlﬂid"“ﬂﬁﬁﬁ.&?

¥ —4~/\Jil ABY NAND [ ] f1—/~fapidah, X — Rl LA mgne ki S Fag s,
A L1i2 [T} De Morgan SE #4748 —4~8 NOR []:

Why = Ag+ A+ A+ A3+ A+ A+ Ag+ A,

(12.10)

WLW-? = An+i|+ig+ﬁg+i4+25+zﬁ+37

A |, BAMX - BHIIEE, BTRE—T 8 MAMNOR[] HMERITEM T ILHERR
WoMERT $5—, 95 NOR [THIMRECLMEFATIEMEREN. =, NoKE AMEESH e
W PRES RS AY S ER T R —NMEEN EEA . e BRI A FIRUR e . AR,
IXSNOR [0 Z0 90 2h 3 [ Pkl X 8 A 5 XA Abhbot$ . &5 . LATEE RS
FIThEEEE. T Bl HE S R A Ra ST

BAREEE T E# CMOS L% NOR TREEA MR . —Fbal GEAIW it it
FHth NMOS i 4 A, XBEA M IR NOR (7. {BThFEA Ay % B X TIETES KA H
i P AR 2/ TR T

HFLE% 6 TP A G AY—LL R AR T NOR MAEAYCARRI R . 48—~ 2400171 4 w1~ ak
G 2 (1% SR S VIO N EAE A B RO A BB IRAY S0 B, 3 — A AY AR (R 1R 45 T B T AP CMOS
ey Rt B A IR, b, RX7E B AR ZWAERERE P E RS R, Ml i &BE
PR HNRM RS — BB, WS, B _EEEI 1 ERENTFAES .

A [E—~ 8 8 ABY NAND IR ERAURTE - Wi, B9FI AT LA E S 0L FE,

— e —

(12.11)

= (Ag+ A N As+ A (A + A5)(Ag + Ay)

fEiX —BAKNTh, Muhbor R 6 2 (4, Ef1eR. M iy (75 F—1- 105 AR NAND
[T & LA A TR S AR . AT 9% meE 12.41 Fs.

' WL,
1 §- I + i

Wi

1241 — P RHAFEEA M0 NAND #6835



498 HEEREB—ER. AR5ET (Fm)

EREENSAIF SR

s B/ TR ENREEHE ., BETEREHEA TS CMOS L, IRATE 8 f AFTSaR
A RS- B ST (256x8) + (dxdxd) = 2112, X MIHBHIEN 52%, J5HBE 4006
iR

¢ [iE NAND AR B, ErFEEERER/ T 4 45, 104, ERSRAZBR
FHER.

RMARX—BITT, WHAS NAND IR EEEHERRKARNFER . BT RAER R
R RN 3:, [HIL, NAND AR A St b, BT ERGESRITRERK, TR
REFTERESF 1AL, 7E5H 6 EHELESE, HWARAMRERE, BNESHZRERDAE S
B BEBTEEREMUFTAR (12.11) KEHER, TLURENSSRESNEZEER, §—
EHRH AR NAND . FiHi AR NOR A MRS 4L

fri12.12 FEFJFRIT

EAER LSRN B NE— M EERENRE. TROTERPRR SRS, THENRA
Huht £ 50 AR KB ANR HIRIRRER . XEME T RERERAAERE S F, ATLESH
WEXLH 8 WA AND DhREAGEHEH, F 1242 BIEHF#—1, X555 E S MEHE A
NAND . BEM AR, 3% 4 (—dHHFTHFD. EXRETHRENEESEERAS
HEZRE—RiIFEH. HTRE—HIFES ROSHE AL NAND, FilEESFEnTIE.

BIFEEE TE AR

| 3 15
HhhkERE A Q—-D)—jg—bt % \EE);_D)—V%O FER
{WL)
Pl 1242 —A>8 (UiFLRMTE S

R—BRABEE R G=@/3)° =24, MAMFIER Y P=12. ZEAE B INE12.42 BiR N
128 (=2x4x16 ). —HHFETER R B F, HoT B E R/ NEER 1 TSR

TE LA ZRE T HIFESARAFTREZ AN FEES Cy, BX—ARERANE
BHRTERRBEN. HREEZEENMFHEBEN (IE 12.6 HTR) BERTEMRES.
MAEEAELETEEX BB EFAR, RERTEEESS, H1 20 LIHR
[ AmruturQ1 |.

ZEFITFRER RITERE X —FE, BT THENRERE. DRIIIFHALFA
S EERIERA B TTRR TR R AR T A, T2 Pa 088
.

A AR 2 PR R WEEHRE L, R HIRGS-R RS ST A 5 —
R EF— T HRBF TR G S R MR R R B S A IF NS, X
BRAHE T h#E.

HBFER AT S RS AR T, LIRS — T H A B R



F12F A SR SR 499

TRAT RN . —Fhapik R R FRTIABRAGHE T 20060 NMOS 238 . shE Rl T a—HE
WFAY . B R SR INR PR 12,43 B, BURE—A2 4 PREG ARG & I P RBEE (Y Rt
B R, R4 EILA LS NOR ROM FEoIHER] . 20 B4 THREL.

i fEnL 2T GND GND

Voo An A Ay Al
1243 =52 % 4 NOR iFEERE

LAY J7 A AT LA Fl—-1> NAND [91)jecaliF g as, ARouEM A (12.9) R ML
A XA, fEERER T RS EEATT MG LSS A A ) 86 e X — R
HE MESINTE 12,20 FrRiEHERRE,. 5 NAND ROM B)FLREUR 2 —8A). TE8, HRioes
ST 08 R8 Z M A0 TR R RIS — S R AR E, B LIETEM L RES. 1244 B
A~ NAND 45830 2 % 4785238,

Ay t;q Ay li-l ¢
Bl 1244 12 5 4 MOS 38 NAND SFi%eF . X — 3B (iR 2E 70 75 i 1 11 1 7 (e
HESEHREET. R R RS — & U a0 e in-— 1R AE

{E1:HE NAND F1 NOR ROM [} fir 4t th 89 36 FRERE RIS BEAY T A 6 IETE LT T . NOR-
RIS RS BACER, (BT A M AT NAND 65 488 88 @i A OhEEd i 2, soal RAM UL T fl W
FRFBLE . E— 1 NAND NS Sl 2 G B A — 2740 P, e NOR 1FEH H
fA—FRFLELEREFE. SREFEIFEITT—K, RANFEERRALE (8 ) ey



500 BFERER—EIE, £S5 (H =)

Bl AR AR FOIR 150 28

TR EE R A SAFAERET A28 WREVE AL — 191 S A% FR R A ey T RE AT LA — - B A
KA A B TR AR, X B K (M FR . S TFE-EEE, XaEEIT
Je 0] EAJE R A O LA R IS MRV R LR . et EIM], BN i — SR N T 2R
AR A BCLEE RS (EXTEE RIS BETT R MR . 1AL AR AD (8 B (B, A — 1
05 AR g .

— MR PR KL B B AR E . TR SRR B TR A PEREAE
(AGEH Ty i o) 0

—FhS T 6 P AN CMOS 58 ZREFFE (ILIE 6.46 ). % B AUEHI(E
BEM— K = 2" WBUEEIRAE L, X PRI AR A T a0 MR T, 18 1245
S~ B NMOS B 8ihg 4 | PRS0 BEIE . S e 2R TT A LI S E e F LA
A7 16 A SRR, BRI EAMES . XA B R R AR h TFRA—T
NP IRTE(R SR L, FrLAE R AR g Evh e B, SIS R P 2 oh S ST A 1=
—., HME RS ET LS HARAE ( AR RE A U le] R REOBCK ) IFfTieT, FFEHRER T
G e AT LS ZEA T, R E WG EERT AR S I B FE6 % B AT [H) . iR —LepyseBl, n
NAND #0865 5 th o] LIFEZ ) XS EENREERHREZ. — 251 A8%
PRSI K1) 25+ 25 A8k Ot , —~ 1024 = 1 BF RIS RS 12 288 T RRIRE . RIEER Y
IR, 58 D b6y e B L B R R i (A] 55 25 B T i A RSB R IE LE .

BLy BL, BL; 8L

Sy
Au .
5

53

F i ANOR i#54 5%

5

D
B 1245 Z&H] NOR FEERL 8% 09—T PR A S5 E 7 R0 4%

Blo BL, BL: Bla

Ao
Ao

u
H 1246 —1 4 % 1 HEIEFEES

WL PEISRR( tree decoder ) J—FVE A RO B ERA T MR EEAR, t0H 12.46

www . bzfxw.com



£ 12% AASHET MR 501

. HEETRTEEREGSE. W7 GFF 25 MIARKEGSRE ), SR AR
WD

Npee = 28 +26-14 4442 =2x(2F-1) (1212)

L ERRE — 1024 2 1 9F0IREE SR 2046 ARG, YT T 6! BRARE
W, ERSHEPHRAT 18 K0S R RT RAEE. b TR BrB BT XR
Wi, P ELCPERS A R AR S I 1818 RE 4R . VT LARLGHE A PRI 2R v 8 R S Ak, RN
K ORHEEMRES ) SAERRSHRES ik, BIE T g RoT. Rie—#J7
P AT S LA AR Ay BT ) s Al ML R4 ( B0 msb —if) ) HEATFTARAD,
A7 DU R PRS0 R . 320 T LATRI ol s (R (9 i E Fn fE i e

#112.13 F)iFr0K
FHHE—4 1024 F 1 A9IFIEZE. FIRE S CL{ERIEF YN
Nm=Npu+Hm,+Nm=6
24+29422°-1)=1278
SN BB R E R ERE6 T

AR PR AL 7 LT 8 Y 1 B0 28

FEFYFECETE AR AT B — AR, TE—TBRIT AR FMESEP , WEmiTamer
fifi#% ( video-line memory ), RIS LARIEN—T M (CIAIBE NI Frak, KB M T8 HIKH
fHp— ikt FEEE, EPBIEE ( pointer ). BT IKFER, HHEBRI T —T{IE.

B 12.47 B8 T X BE—1-FH C°MOS D-FF 22 1 A9 1 b B 8 A9 017 . 2501 8% 77 4 i wT RART - Hofl 36
A FERERR . AN FIFO ( Seibse i FEGERE ).

1247 (RIABSOFTFRFLE. R ESEHEH DR

12.3.2 REGKES

RO BEAEFFARERIZIRE . YERERI AL BANRE A R R EHfER . Wi ENITLA
FEhRE:
o (e AETEE RS, MATDRAM TE64E8. il T el S o — AR IR v 1 100 22
(K [ Tton01 |, FFLATSBEHCCA REE® TAE. 7 RALFRARRE b AR L2 BB AT S
CrECI2ORAO MR, MM A T ShFEFIEEAS
o 0 SERS—— R R RF R L O P AR, sl LG 2k AR /) AY L A R E A



502 HFEREB—ER A85:8H (F i)

RFUREA (S5 LR R kM B 3% S T A B A B R Bl RE /) .

o FEMCD e TR (2 L A (R SR RE AT LATH BR A 45 o AN e (7 288 X i T RE.

o WRARS——d TR DRAM iR RT I REAEA I b R0 R A — Ay, DA B
R IR T AT 2 R sy 5 (5 5 W

TR A AR NG CE AR CRE Ltk T AP A SRR | s A/ B A sh sk gy
M. RO A R LR EE R, M ERRA TR A S B B %l i, B
PEME LU T B M A 27— T S B EAY Bt CT RS H I R 41498, BEETT A2 035
[ Gray01 ] 1 [ Sedra87 | S ;.

£ 5 BE BB A

ERHRIHME S M EMEA (EIEEERIE ) A G RNE . —RiIAES
R AN RS R VAR . P RO B — K EAEENH ( common-mode rejection )-
IR, GSRTE AR AL, XIS AT LN ST XX TEAE RS KRR AT E
171, WA RSP AR F SR UHAE S AEmMAR, &2ER—IGH AR S E EtA
B, 52, 1800 FSavxt EOFRu bE MiF H AT BESE— TR AMEFRAEL. X —1ER
i FAFEZ TR AR ARG o A DU i a] LR U4 | &ad i E EAYdees (58,
TR ZIEA R EFRN, F%. LR FESNEHEA TAEERN ™, SHNER1NEERA%
il A (52 IR — M AEAR /. — S22 IO AR AY 378 B BT T4 1 SR A5 A {5 5 () B E 25
BIGTRE /1. 3 PS5 A R 09 155 26 IO 3R 69 Sl tH o S BN il — S A0 £l i, 94 oLkl Lt
(CMRR ). [FI#¥, (IR FE A0 (55 th Sl — 2 A 8. X #R s I Lk ( PSRR ).
A 1 25 1 R D 25 0 R Bl i KR AR

AR B, 250 ik HRE ELAEN AT SRAM TR6688, BN RA X LAk T iEab Rt IE By
ZETHI . 1248 B REEAny 20 MR TR RAR IS B i e U — 9 A .
MGG Chit M bie ) B AR AT SRAM FEH8 HITHCURED . TXubek b AImIRTRAs, R R A —
TR R TTA IR — PR R B, WAGS LA AR (M, M), Tk
B My T MO0 g — 7 A e B AR MOACRR &Y TR el R A RS A B RES 2 SE 453
ey, MTRARTERES TR M, Fot SE SEa Tl Te . — B iRET
b, PASRATELP Y —RHLE TRE. M@ CRESMEMESE SERE, FRICRERMA.

FE 1248 JEAC(9E 4 R BH A8 g

www . bzfxw.com



£ 12F BAESPEy)sSHEit 503

X — 3571 5 UK RR 804 4 0T i T RORT

A.un.sf = -ng(r¢2 “ rml) (12.13)

EH, g, RETRABENES ., o, RAEEHA/MFS AR £ MOSFET MMM K MOS &Y
ro AEHTG . M SR 5 0T LA b i 58 2% (sl I AR 8 e R4S . (BUE 38 BRI T M, 6946 HH
BH, M mPRE X — i ErRGE. X~ e ARART LIRS 100 fFAINEE. (HAEhR |, —RER
MR ARSI a0 A A, AR AR T HA RRES A — S, Hikhy
S 0 o R (R A GRS (IR . HEARIIREMNSIERGE, WERFZRMHES.

1249 7R T 220 R R A LR SRAM W— (751850 (728 8% B PR 2 4r UK
OTMA x W — A EAMER T H#T

L S, i FH PC (AR E Vop. FIBY EQ-PMOS B %ill, LUMRIEM KL |-

AU B EAMR]. X —RERR N, B TR Lk R RO SR TSl A LR Y (R R

RNERy . ERRE, THESRDHE TR EESEHRITEREZ AT AR IE., HIE

S O7ZEE L NMOS i s34 FFC U e iR 3 H et — 22, OB (e 22 i a1 18]

(HaY LT AS[R

DRI T S oL 4 AN PR 8 4 3 Ja B — SR SF R IT IR R AE . Fop— R (2R B ik £ 6 77 G

T ML R, — S MTREIFRECE R MR PMOS TakPRE| (2RI, M

s 140 ) 191 7 o R A

3. —HENE—PRENFHS (—MH05VZER), REASELRA SE Wil . (g
b 89254 A S RO OO, AT S HE AR 4 HH S e — IR (M
IR ERER B LR ) AR

td

SRAM LG §

6 tH

—
sE =

Ml
(a) SRAM JMcA A L) PO A

12,49 24 ARMOCE ARRIfE SRAM TEfkaEMy— R
1249 (b) R— PP A GO RS Bg . AL AR st d B8 I AG #B 2 PMOS i 381 NMOS S A



504 HF R B—=i, RALET ($=H)

S

arlt, (ELPMOS §il ARRHFINMOS Ao e es s, X ERLFRERSR. &, &
il SE FRmSsiiGE S DR RE R A%, 6 AR AR AR A, BT, &
LECCFF Gl PR TR A RS 22 (B4 A9 IRPORSEIR Y, — 1 R A BE AT LITEF 252 (A 4h3 ( 753X
T T RO AR AL P T — BRI ), TS T BRI T IhEE

FIUT T 443 10 RSORS00 A RN 20 F .t 8 B (L PR IR P F SRAM BT A1
P PMOS Mdf . B 12.50 MRBERA T — M SRR ik, X— R — e
M Er i CMOS FAIRE(E o REHCARE . IEMNTESS 5 B b AT . 2 —1 CMOS R A 2BAL 7 i)
AR R RR AR . b T X R A 3SR P R ORI T . & el M ek (e
W ARSI EEE MR B A L. R B ek LS . — R aEERE
K, AR EEASEME) . RIBMAKL. X -2 USSR THFHIRE T
RZ—. WTIERYE R — et

_lee

=
2|

B 1250 ZEXHE CMOS T8 68 77 251 S R0 HT A ik

IR PR 42 R R GOICR AR L PR, (B — MR, B AT B — 8, FFLL£ e
W AL IR BN ) RS RTEATER EBHITH0. XA IR A DRAM FFEERE, B R7eX—fehl
AR EROES T LAWK S GERIR T AN S, B, TEDRAM it L MR ER
S ST UATHE — R DRAM SUTTROR () AORTEAE A8 2 HIE W — A 22 Mt TE T — Treili.

LB

BB RRNRF IR E RN ). (H7E ROM, E(E)PROM #l DRAM 4 Ffl 1477 ik
PICIATE LR NRAY . W — m O S — Rk i R R M (e — R
frHlzed, FEIHRA—1-WE9.35 I A AN TR A S ik . /b ikses
PR EEN MR BUARGIEFRR A, FOAREEARACEE (LE 1251 ), Tak
FEM R HAE — T K Cuge M— L E/NEZBRE Co Z Bt X R
(] P {2 408 M, B8 | Heller7s 1.

www . bzfxw.com



#12F FakEBAEe) it 505

25

20 -
0

10

{]Is s

= ¢
_A/i—1sh—{ Ms :[fmf e 08

0.0

= S il { ns )

() R (b L

€ 1251 Wi E S AR

BEPRE 55 § ERERBHRIE, Wt L S EARIERALEE ( Vo f Vi) WHIFRBRE V.V, fil
Vop. BTFTEM, LA ERE, v, QREFTH E VoV, SEP—ASTREEE (M, ) Sufnt,
BAHRKWEFNYA LRSS oL . B2 v, oV, V. S M BEER, FE voire. —H
Ve TEESUETRASEHLIE ( Vig—Vr, ), M EIRIE. BFTES I, 4L MS BEMS. h+E
§ W EMBEERA, BFRLE—SL o] ASETIRRM . X, AL EIR/a i AR A
T S ERAHHORE, 1251 (b) BHUAYBESWRIATR . i HGR D T RCCBEM .
BRNE ST AEAT R AT Vo~V RS, DU BN S0 2R

VBl 12.52 B—1~ T 77 ) o 7y T 4 A R A RE B PR B . iX— 4540 76 EPROM FREBRR L5
R T A OB S R T MRS A PRIE R/ o A s A s L
ERYIRANVE FERE AT AT BERS A YT 81 S AOTRMCR ( BLAE 12.51 ), B sm 94T (7m0 8 Fn 4 bt

Vin

[

sE—q M, i
Oui

o[ Z5 BRI
ke L] -

31_':“ iR
wie —] | . =
_.H é IE‘.;, EPROM P91
e L

B 12.52  FIF EPROM FEfilsa o il fiff B 5045 il o i

BIREESER

SRECABITFRERR (> | Mb) WA S 2B AATE, 1A -0 80 R A o] R 1k
2T IBCK PV . B0 55 22 S A ey B A M AT LR 12,53 i ] . — > 2540 R A B8 9 — i1



506 $FRABLB—uH, RA5EI (F)

PR |-, B — AW RETFORM | AN —SEaE. 48 BL W, MRS —T
s — A B AR S SR R R R AR S . W ERANES RS
W, REEF—GH EBAH AR, WitiX—S%RoAEIRERXEE L, 12,54 AR
WDRAM Hfpeix — [l Y ik RSB M, BRI E TR . (%

i T—PUFTIEEE TT. EN RS T AR TR R T, (HEMNME—-HBE
fehs%, X ER PR IF RS

WL

BL
1
%

L

T
| ! =

12,53 B EE AR

EQ
W

It

BLR

EC 4%

s Cs

C.t;

M 12,54 BABATIFl{VESH

U EQ (5547t , (48 BLL F1 BLR ¥ AR E Vop/2. RIREFF L AL BRAE T M8 fon i
WAL V2. TEEEWN, R —RFER AR BIREFHIPA— Fonm TR T
Wi Mg vErD . X475 l7E BLL FRYREA. SibEE, @l L 5 — et P s
TR R A S SR E. RERIAMGAFIERT 2R, IRAEBLR LN
HUEAL O FI 1 2, EGIRR MRS R, WHREENFARNEE. [
FHek WL, R L e (22 S 7R 2 M B L 2R &7 R8RS, T LA o R B A BT R -
a1 R T (7 MR L A RO PR I (R r 2, T LA ol 76 P e I I 2 3 AR B

fil 12.14 5% DRAM $ R RBACK

¥ SPICE BEitl | AIFFl Ak 55 el A 14T DRAM FENTE R BOHCRSE N BRIt . Frtl
PN S0 P, TR BAERT 0S5 pF. Y TRATERER 0%, BRZEMABREISY, @
T E HATEE—40 (S 00 ER R 110mV. i TEEET ERIRES %, S%dE HA
HITHLIES T 1.9V, S0 Y FEMTFEA MG LAY E RIS T 60 mV. X S8 {a it
WEgk, BALR /R AE A RO A RS Sl 2 WX A EA 318 110 mV f145 mV ( BLIE 12,55 ).

www . bzfxw.com



£ 12F BHBAEA gkt 507

2
B 1R](ns) B ] (ns}
(a) BEO (b} L

IR

4] 1 2 l 3
B [E] (ns)
{c) BHfaE

B 12,55 W SITTRIF SRS iR R . B¥PICEE BL ( =50 {F; Cg=0.5pF)

123.3 B8FH[E

KEBHEHSFERFERMIERNF EBE, — P REFEFHTOTERILNSF B IENS
WEBE, EEEMHRFXE.

o EIHHTFERBE—F— KM NMOS £ @I 9% DRAM B, BEEE—
BT BB KRS T Vop -V, R0 0 REA R ERE, ST R R
AP Vpp AL (BRKHUE, BAB Vpp + Vi), RAUEA2EHES. X— “BH
F&" HAEEE AT BARERESE AR EE.,

* $Vpp: IEMETEIERI, ¥ DRAM RINZKFFEE E V2. X—BIEMMEDH Ff4E .

o PERAFRBIREE . KREMFESBREMTINEBIRANBE FX{E. DRAM ( RLEHAt
iR ) EANMEERWART AR RENEE, BESHERNBE 3.

» fKIKRE : ERFESRNIBNEREN - TAEFEEREN E—TRRRRE, &
i E— SRR, X—FREATITA R UM DRAM FMST .

S BRNRITR TR SRR, T EE %8 RERaR S8R,

Pk ¥Rk

FEERAS AT AR R AR R K, RO BREEE—TTHRIBEET TE, L,
PR E B T LR Bl el FE AR B LB R TR T4/ MER , (BRI S SMBHBE A



508 BEREA BB —e%. RbEi (HZR)

L VR B S LA o, FE o S B 7 5 58 11 A ) AR R TR
S {EAEA RS P S ML Z M 2 1 £ FEAR L T — T RUE R R, RIRSE S e
o A G e A 8 TR A R RAR RS AL, SR R A 7 b, FE RS 1) AL B PR

112,56 B — A M0 ( AR PERLR RS ) MUBEA LR . ERT ik atiz BT
2 A T — K PMIOS 4t R 5h 28 A 1 DR B 77 fo 8 ot e ) S L] 1), 5 F—4~ NMOS il
BB ) R R R L P Vi RETE SRR L

Vi
Vier -
q Mdrm Ha'.rl"
4
vlﬁ-"‘ —l % Viou

Voo

v..,.-i

B 12,56 HRIERS R HBHNFTAR

i SR TR — A BB AR TR A (LR R . BRI TR, e A
i MR TE . (HERE, R DRI, IR Y A R h AR
H 4 B 2 o M 4 R ) A AR R B AR TR [ A e B AT 0 BB I SRR A

RTER

7&&%“%%“#%&*&#%%@Eﬁﬁl:lﬂ'ﬁﬁ@fﬁﬁ. (AE AR B AT, AT
2 EL B X — SR MBS A R A 28 i i JBTE AT oA 1811257 o Ay 16 Aot B il A e 1A
0. SR M, ORI M, R L — B AT (838 — FF b b CLK Ab-F R, fEMERAET A A Ak
F GND i 5 41 B 4T Vpp—Vr. FRAEREERE AR

Q - Cpump( vDﬂ_ VT} t 12.14 ]

12,57 ERA TR RGN

B, CLK TRE. ¥ AA BIFE Vpp- 5 B AT, M RO T T M,
WA B L Vi B —ABIE 0, My FF0RFE, SERAEER] Clowc P S A L b R AR, BT
5 MO A oL T ] Vs £ 50 1 20 A HEL PR 8786 (L 2(Vipo =V W 2 RS P R 0 B B
By 8, T A/ 3 B e T o Y A/ S L B B g R [ A S O RCR R 1 7E &SR RS
BT ZH, XM 30~-50%Z 0. Hi, o3 20 07 24 53 1A A L A R L e ) i T

www . bzfxw.com



#12¥ BERE MR 508
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HEGYHOR RYERUR LN e B SHIR B 8 0 R iR ) BT AR AT . (EX LB T AR — 4
o B Sl BTl 2 R U BOR BV TER AR, SRR MANI BRG] . AbMX LB — 4~ b
W ERR A X R AR FARERRICR T AFoRYdE . fE—00 ( SILAL) BHR AT L gk
Bt TLISIE. B, £8EEF LAim— - AR AR 0 —F il R (BARELE, )

Wik RS EARMFERTHETTRESAEIR TR ACE . (B AT LA — 1S40 () F e B £ Ay 2
RS

1215 iZ=F Hamming (GRBR) 4E32y¢s
FE—-1T4(¥% (B,). H=1TH%0 (P ) %05,
P P, B,P;BsBg B,
¥ P E
P, ® B, ®B.® By=0
P,®B,®B,®B,=0
P,®B;®B,®B,=0

ERERTEA — TR AETEB, . X 2RI T P T FbNAE | TTRUE — TR R 0.
REF A, X ERE IO BN 3 AT . R R R ERX R, Rk, Y E—
TR EGR

2om+ k41 (12.18)

LH m F kR LA EIC A AT BlE—1 64 (U BRI A RHAS E 7 MR A7,
TR

BEAY A LUR 22485 AR TEIR 9 T 2 4500 8HE . iy Bt RAL B AR S 20 0 I AR Sl e )
Bk, P, 24857 He EEPROM A Y ) (A e mf 3 % 4 4
ANFEATTR ARG 09 i BERE PR AR RS 00 IR R M. A TRERS S s, WEIE - HEaE



518 HFRARER—EHE, RLEt (F2R)

k. F12.697 Jisb i T —p, %A ST B B 70800 (o A — b w] a6 e i vl R B

ABF—-16 Mb DRAM A %563 [ Kalter90 |

16C -
i

TCA R A T

()& B0 =

0 500 1000 1500 2000 2500 3000 3500 4000
ROl gl S L S g

M 12.69 RH&#E (ECC) FULITAT AR 16 Mb DRAM BBt HIZR [ Kalter90

FEIX — A AR ] SEVEF R BRI R — I RIEER A — LU, MEFESEER
TEEERY H 2230, DA AR SR A SRIG TR B A0 BRAR i SR AW B EFE3% B RUmIE], X —IF
MTHRARFAESEEENER, BERRA LTSRS AEELE TR V0 318 ERER.
WX — [RR R BRI R RAETAE AR AT B . X —AE A MK ( BIST) AR
m—MERES, EFERARE, ARIEfEMERmARTIES. BIST FERENE: EhE
T e BRay R A, W RUOREE AT IR BT DI SR sl B e AR TR A% BIST
RIEZ{E BT LIEARR AT T ERE AR H R3],

12.5 TFig=§PRYTIFE

SHRFRITH RSO+, BRTFESHTEERTHEZEXER. RATELER0 F4H7F
RARHARCIER T 6 TMER, HAEMSRITE —EIFH AR R, R, R
R E . BN EAR BTSRRI . SR, TZRT eI/ R AR
TG Sf6 A7 e, Y58 L A 1 R R AR LA B SR I S L i (o f current ) FBRALEE ERAE AR AR RS THEE
WE, TUANE NSRRI DR,

12.5.1 TFfigRF P INFERTSKIR

Ffg 8.0 i P RIZOEEA =D EEORE . TR6ERoTiEs) . FREAE (7. FURIBL) LIRS B
—A m B n F7 8B CMOS 7@ 8% TAE DRI S — I LA R A R FE [ Ttoh01 ] (A 12,70), XF
—ANEHE R

P = Vpplpp
IDD = fﬁ'rmf + Ide-:ﬂde + ‘rperfpher}‘ ( 12.19 ]
= [mi . +min—1)ig A+ [(n+m)CpeV_ f1+1{CprVi, f+ipcpl

BARAI L RIS

. ir.:r:: —HIEE'EF ( :“il’ﬁz } $fﬁﬁ@%ﬁ%ﬁ
¢ iny — R THERITLAROIBAERS ( data retention ) FLY




£ 12% G4SN SN 519

® Cpe —— 15— RIS 104 Y 5 &
® Cpp ——CMOS 858 e [1 11 9 BT e B 9 B 758

® Vine A B IR e
® Ipcp —YPEIHEEA S ( ol ) Ml B— Ay e R R 2R AT B
FOAHEWR Y M b P e e 2%
of T {5 5
Vou
Eh Tllm-:zc,nv,hztm

JI"\"M
B 12,70 FFEFRETE P ENAEE [ toh0l |

[EMBOHEAREE ., ZhFE STEENRE R (n, m ) BIEL. ETFRERS A RUL D FEETIIFEE o FI m
BAHRFFDRAEME R GE AR ERE. X —E R FGERTA TR S 4kl
FETR{RAY L

— MR, AR AIFE R ERR TSI AL Sh B B T AESREATIA T IR R
, (EREEMRFIIFENTLIARK, B R E0R R S AR SR Y B A T a0 e -
FEBLIR RAM £ 38 P VRFS A% 00 et Lt/ o7 LA 20, 48— R SN n 88 m A8 5 i
1~ e FE LR IC ke

BEACFF AR S FEA SRR (R — R it R R —LLilg (R . e, &
PR A P R GER A2 AT LA 26 [ TtohO! .

1252 TFi#sE80 5 &

6 T A 8% 210 3l 40 W AR LA R A BY TR A7l 88 0O T el e R o 1 9 0 4 09 1 4 A R
BP0 7 AR R TTN 2 L FE A R T TS A T RO A% Y A ) Aol et
Lo ( —FFEE L RITTAE ) 5 n ( 00k FRTTSE ) R i iR a3 L4
FFE, ENRESIFURMA RS, ATRER T 5 iU AR P 2. WERE X 3N,
W —H AL FRE— I Z R EATIRE A . X — T HE SRAM fEfl a8 S IER Wi, & F
— A AR AE 3G B 4 Mb SRAM 7% BRI B3 — 3.

[AIFE., Zr 8l o AR A e B — /5 (e D3R A de 48 . TEDRAM {76l 48 o 4 5 (d Rl it —
IERRMS E AR (e AL A (—RAPELLLE ). A A M FE—4

RAFRCICAS | VIS8 1/0 #i . X~ 7k 2 AT 16 Kb DRAM &°F | pF A% CBL ( (128 1 75
%K% 64 Mb DRAM #9424 200 fF.



520 HEEREB—EHB, A5ET (F0R)

12.5.3 PEET{EThEE

SRS E BB TR, B RS/ FE R IR A ISR 2 — . 2R,
RRTZEmg, 76X EREEETELDHARES, SRR ATIEER ST iR
KFNT 1V EER EDRERME. AN, (FARE R BRIT L st LA R B AT B AY S )
BEREANER.

FE{EE SRAM Y T{ELNFE

PSR, {r£E bRy EIBIRN MR AR, —BITE0.1V E0.3 V 2. EfEE
PR E SR B R R IHHTIRE . TR RENEARME AR TRILARER thiE
( ratio operation ) FY%5R, FHILREFFLABMIE (Ar) RSB RARLOR. RE Ar FEM
RERERIRA Bh T SRAM BY TAEDIRERISELR KT . [R5k L R R R e (i 242 MR BERT /M
R REHAFN AR, BE X HRE S E bR S Y 58 S KA ER R AR

ST BiRfERSIERARERM, & BL 1 BL LIRS IBEHZE L, BRI R
—RIRNENER (M58, BRT ATHR BN ER 2SN ). IR ERNERREZASRT SRAM
Bt —%t MOS RATAARICEMZBIRG . BMEEiiRHERe—&, TXMSFAREDR
LEERTPHMOS BZRIA AR, By v RERREERRERENREE. EARRES,
WA RS AL BEF R/ MOSH TR R E T MM E S SR BUX — K BT B
TZTEMIEEEERFRE, B BEEAERR G TR Rs R EE S E T H
M. RERE ZERREL &S AR T AR, HEASME 1 RSB 0 R, X
R BEERT CEAERAE MERREN R . EREEE SR TR BRI R X
RERE AR PeAE 12 1 MOSFET ROFRERT IR E TR R EEN . IR EABIRX—A, N
EHEINFSPRIIUR ML

R AFK B B oy P i B Wi i 5 B R BT (6] o (RGP B R R BE R I A8 MU A R 5 | R
B (RFRIREATERTY ) W fIEmeyEm (W 1254 “FEREIRHEFTIHE" — 1), BAE
FME—TT LUESE R R INE

FE(R. DRAM B T1ELNFE

—/"DRAM BTay i it # (RS ERY ) S AU I TR CHEATRIBE | HOCH
WEEE, Hit, 8 MERMEPURFESS BRI (AVy ) MFERARESH. R
TR R R R AT IRAE mCp AV, BPREFEPE T LENFER R . R Cp (IRBEF )
T MIIFER R ER LR AR B MG (A3 1228), Hb TR EFRERBKHE
B, ERMEIOEARER . B AV, BRWIhEGARREEEER, EN{EWR LA M. X
—RMAR (12.8) FATLHEHEEHRERE Y, ZARRVEBTER B (FMEREERE
S) HEIE T TES SURE A AR Rl BT AR Ay TR . (R, o AR AYRE IR A E I A AR e
FEHRpEE (BFEN) B RFERRARIE. AFSERCHIERFEEAR:

o Vo BT — IR AR BIF 2 Vpp/2 8 B 7 DRAM T B AR DIREREIE — 2.
TEBORMIRE (748 F RO B2 5, B M A B PR AZRET AR .. BRIRXM
FOENE, ARABRIRIEIERIESZ Vb2, :

o BAFR— T ERIEMRRUFREA T Vop LU LEEERTF RSB HBREERE, M




F 12T HAHELEFEHIKT 521

I T AR

o MMM EFH —RBETHIER ST ETEERMREREIEF AR
B AME, REXSEMTZMMER ETRRA, WA, RIFFHEE B BiRE
HIETE Vpp/2 ERRRRAE C, LB KA, WA iR HEMH LR

o IMFFLRT—REL, BERIKHDRAM FHasHRIETT AR B HR xR, 53
X T ATE R L RS HFEas BRI . AW, TEXA, AEERENE—-TH
HARMIM B WEIT (28 DRAM ) B EEBEMS —MEFR I,

12.5.4 PE{ESIRSEFIIR

SRAM rhay¥iEstis

MEH ik, SRAM BFIAR BHERBARE (i) R, SUTAEEPHRERRE
ERCHERFE RN EERR. RAX BT L —-BERFRK, [E7fEaEkmm AT RES
MTFEETHEERE, C2UEIENE TEENEN. X—ERREE171F, ZEEHT
8 Kb #f AZTERE 2343 $ILL 0.18 pm F1 0,13 um CMOS T 2SR B BA B i ek, TAEBIN T
FIEER R IR, /s PN T L 7 45,

1.30n

0.13 ym CMOS
1.10u

900n

F00m

(%)

illl]llllli]Trlliililf

500n 748

IIII‘!

300n

¥ 018 pn CMOS

¥l

B 1271 #AR Kb sm B NRERSBERX R
Hi, SR FAER> SRAM R8s SE i meartoR, SHFLIF Y.

o R MERRAER . (HARHTIE (REEF ) EXSERRRNA 2T EREE
Rt i FE D BB T S VT AS i PR A A A BRI R 2R 22 JR) A BB 2R T U i (T Ty i o
BB —MRIEHRME, B, REAXFIFEF B THRRESERE.

o RIECREMRAE . A RS T0R A SRR B 5 6 25 P44 ISR (ELAA 1T Poe{EK s L FE B o

o ZERMERARIE BB, EREESFEIEN, ek TEA—MEREA R
i o L R R R B A AR R — R ek [ U 1272 (2) ], BAZERER AT E
e, (BIFRERIEFEMSRARE. SHFR, JFRENOBRERESZHEENTTHEE
BT T BN Vos MRRIRI LU V ps (AL H LB TR,

o RERERE. M 1271 RYUBRBRS Voo REBRK. BESSHFRRS BRA— T
Fpih R 1 e PR A HL FE R 1K B — 1~ BEAEOR P il e 7E MR FE B 2 9 R L Re i e 2k i (8
[ B 1272 (b)) SAEEREERTR (EMNRERIFITAFEEASEE ) BB ART



522 HEEREB—ER, EuLEit ()

A 7EFRTERT 0.13 um CMOS TEF-—PMEZE100 mV WHREHE ( REEESEER ) 2B
LIS RRdte - HRE(S %iﬁ%ﬂiﬁﬁ%ﬁﬁ%wﬁﬁéﬁkﬁﬁy& SRAM TERE sk & ThFER] R E

IR AH AT
Voo Yoo Vope
- WS
{EC IR 8 Ak
sleep —c* ﬁ/ slzep _cl __l
Vob, ius Voo, w
' 1 e
SRAM SRAM SEAM SBEAM SRAM SRAM
B L. BA T BT FALT, L: <57y
| l ! :t :
e F&F i
i g ok
{a) ?ﬁ)&%ﬁ'ﬁ*ﬂﬂ%]ﬂ (b) BEACHR BB E ( Vop, TR{EE 100 mV )

B 12.72 SRAM Frifds il i A

DRAM B4k ThEE

DRAM HI#REINFES SRAM ity —HEE kAR d, AXWE e E—aLnis. &
T RRREMERES, DRAM UWAESR G P AR TR . Bl ity —4&
FERAERT m M BITHIKE TR R RAT . X —#AEXT n FFEEPHE—FRIREE 7. Bk,
AR NEE N, SURBAREABFRERIEL. EESHEHERARARE. (FiF4
REML R i e R E R N E Sugtt.

SR, BLIT R 48 /AT S 68 BT A0 /0 LA Bl R ATRE R i B e A s, B

- BT DRAM BEIHEN LA, BB EBRTX—5, BHEDS TARS DRAM T/ERRASERE

HFLRALIETROL. 7 1 Gb DRAM HFlas P EaBE4EfF OB T TIEay, BRIEgE RIS
MR REREA, TR EHRRAIFENEERR.,

{& DRAM g5 Pim B/ RERETER Ve XATLIEIRHIRER (BE Ve ird: ),
BUE AT A H (9128 Vi AR ). B DRAM S B RS m S —Rres 2R
THERITHFE LM b~ ABE (~AVy) R EETRY . B—fork LI R Rt
A2 R F—E AR (+AVe ) X — B R FHEIEERE ( boosted sense ground ), H4EH
ER B AR B It R A B R R

A Ve SORIE i B B4R A TR ST A RUE iR, S A IR B BB (5
Ao SEANE ST ) BT, MRTFEOKTFREZEN. SN EFEHaRENEE, BYE
3|l EAR .

12.5.5 /&

SRAM F¥A# 7E DIFEJT T L DRAM BA W B AR5 . (5 2 e 7 17 MR s 5 el B M S m 7 58
i, XA X—E BRI —BE, MRS EEERREARN, RAES LGS
R ITZH ARG | .
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10’
10°
107

7 e ——T T o 1 P Y PRTERL L L
E 107 | - Lne
—~ 10 7 BB 150 ns
B ”~
2 107 g T=75°C, §=9TmV/dec
10° i
b 2
L | | i | | 1
1SM 64M 255M  1G  4G  1SG 646G
=R ()
I ] | | | | |
33 025 20 15 12 L0 08
TAEELE (V)

] I i l | | I
053 040 032 024 019 016 013

B8 25°C R R{ERE (V)
B 1273 #E8E&4C DRAM HERSHFAFEHMEN (88 [TtehOl ~ )

12.6 FFERFRITRISCHIRA S

BRIMAZHENB T X EEFHBNZAHss, BRE—SFHFRM R e eI IR R
—ERBEHEN. RITHELTDZHVREADRX—EHEA—rl R HE EEF]H—1 4 Mb
SRAM fEfigE.

12.6.1 TAI4RiZiZEMES]

BATESS 8 S SC IR s & A Bl vl R B T (PLA) FiES. PLA 20148
80 SRR HE A — R LRV B B AR T B IEE AT T .

RAREE I 2EAEPLTHHBREREBEZELAFCEE. i1 ROM FFfEEE
RO, RATATRE] ROM FEFIHECECRE LA H S AT Z R L HAY — 1~ KB A NOR (NAND)
MRS, P, HHFRmER— NOR (NAND) I'EEE, BT BRI FEELHR
RSB ATHEE, TRMAT PLA. ROM 5 PLA fE—Z B FHF52E (AND ¥ )
T AR FTREAS/DNIR (m PNMBATEHE 274N, RIEH A AND Vi RRE2H R Ll—
MERESHK/DEL. WEFNEVE, XBREWETE /.

A 12.74 2R Fth NMOS 1 EIEA PLA f9-—1 NOR-NOR ZLHl., X —Sit BN EEFAPLH,
{HEHKIHEEX—SERAE S TR PLA, HWRRASSFRERGS, BRI, 3
SEEFVEAEEERE., MRAPEETUERIEXEFEHZBEHEA—-TRHESS; 8588
PMOS E¥REH OR P, HH np-CMOS FHAFTHAH. Bi—FER RS BT IELARH
B, Wi —ROy B R B/ MR A PMOS 2844 ML fi ik — 5 s A8

AN VEF B — V2 R B AR — T AR AV 3 (AU 12,75 R A IR 2R AR e
AR 3 8 e S TR 7 %R T B | Weste93 |, 181 AND TR F1l OR ¥ hiA9_EHrg 4 B i B 905 5 dann
Hipop 2, X EAFE & OATERTR BRI F HRES R M FE B B -F g . &I —B R LMFIE AND
TR HITE L D 2SR AR Rl R 2 55, BT 8 FHoann T AND P EH 5K {E, 10 OR ¥ B3R
AT [ LA 1276 (a)], — B AND FHERAHH AR, S0 LBE2HET dor  OR FHE
TH#.




524 HFEREB—EHR FRLEH (FKR)

|
|

-
J1k
- ".I
B
8"

e
3 <L

. A - ]
= 0
—m— g

1

g

1
%Eéﬂ {
1R

-
oo

1
e )

| " LH
.'Ii-.._J "4 ’-——1
IR

..i:.

AND ¥y OR F-if
#1274 {4 NMOS PLA

AND - iii | OR Fifi
B 12,75 PLA fshEH

XECRVE R FF A RREEERY . AT T PLA MR SFRSBRUE T YW BRTLIM
SMERIRBEI RIS, (BN B SRR MELUR GRS A R AOPERE . 8 12.76 (b)
BLEA T Q0T ey BB B o HES HH S E AU RIS S . H8IME S ann 212 Pk it 2 H3 % ( one-shot )
M o SR f . BER TR i — A B K AT AND TR —— X — B e 5 (R ( 3%
AL ), ERET MBS T PR AR EA . KRR, &R o B

www . bzfxw.com
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HEHIEE AND 7T0] LASE S Higor. EHRAM T X RIMEN T BN ESMGT, Af—SabnEeg
B. 8RX—FEEREMNZH, HERIETEIE—ERENER TSR THE,

PR— ? '
] _T-Db- 2 AND 17 —u_>— b
oot — - |
Por — fore feval PAND ] i AND §5 D\: boxr
{a) BTHEh{E S {b) BFF=EREE

B 1276 B ENIEHE PLA WS SHIEA  f B 1,0 2 BIVE—T AND fTRIFHE
FRIFAFEE AR ACR (. SR A — oz (A AND 475k 3K 75
£, NOR P& b A Sk B BE— LIS R S . X AUk e A IRIR IR

12.6.2 4 Mb SRAM

7EE 12.61 FRE £ B7R T—-~4 Mb SRAM 773 #97 HREl[ Hirose90 | X —fF B8R 33V
BIREE FRAFERMAN200s, 4 BEGE. E4LR 0.6 pm B CMOS TZHE. fFFEHE
HER, 32 He, BA 1024 7% 128 5, f7Rbbk (X). FRbab () fugksht (Z) 2524510, 785
%

& 12,77 s, TR ESEETHERTIRS, RFEESRAT —MREEERATE,
AT HFLFNEAR ., EAENFEN X iSRS HABRRENEME L, MEMRK S
B MR HATA ., AHUEE W RHEE MM I HRF L — Pk P dtchb 3% v A
TAER., R THENEEHEBOREEMIIEE, RENTH/IA—RTFLE, AT LRFER. X
— B HEATFRISIE R R Tns,

SRIFELE

R FE

EEEE—

FHFHE

b

AT
B

H0 ) ‘ 2.
w1277 SRFEEFEEA

& 1278 X —7EfE s g m s E B, TR LRI AHARET, BENIum’. B
AR T 10 TQ, ATD Hrhfiph k5|8 T W B 3+ Hig i BEQ {55l pi{y 463
E. EE, (4R REBHSNIMEESM4EN. BIKBEQ Fifd R, Xy, Hb—&FRH
BEh, KT RS, BiEELE—E7FESE (CD) ZEHHER R BHOREE . EiX—
HAF, B4 128 FIpgH REE 16 M REFKE. BOESHPIRM [ 1278 (b)), H—&
R— 1 XBEGER, CRMES/MIESERIEN— MR ERERES, IFRREERNE M
KESETER NS & TR, — ity R IR H =S5 A4 Esh RS s KA SRS .




526 EFERLE—8B. FRLE (FR)

E12.78 (c) BIX—BECIESEE . BB IR T HERIE— T R ERFHFNFE NI
RIS RIS AL . T BATERES, EEENREBEMENRESHE o Mok L,
WE/G IR BT . PRI HE . EE—RAE, ZAFH#E LIE7E 40 MHz BY IHFET0 mA BIH
. ERHESHERST LS pA,

s _..I'IE‘[”‘{ [[:I Ivdlq :"“:L‘:]d ﬂ&:‘;IE:E& ” -Tﬁ

}. wo Y
i::;t _[ J.

BIT BIT

Sl
g—-

e -

Sl

RBHEA R %

Yo 77 {a)

RikHE ATD
SEQ BS
P
e
sa | Bs -—[g SEQ
S

SEQ
SEQ SEQ [ P
L —_—
= DATA _
4
t I "| (@=0,1, -, 15)

3545 (b)

1278 Lr2REGSHEIRLE B HORI R {E S BUE

4
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(e}

M 1278 (48 )

12.6.3 1Gh NAND Flash 771438

1279 2—4~1 Gb {if NAND Flash fF i ## 89 75 [ Nakamura02 |. fEfifas iy, &
HAS00 Mb. ¢l R 282 R 8 Ty R-FIRIE . 1548 T 32 (/BR4E 18 12.25 i) NAND S5HifE A
BUfFRERC LR . R — AR (i 1024 X READBERL . —1~500 Mb AYIR&H 16 895 X FERFTHES
BOER . LR MR B R IR N F 860 TURA (ORI — R b A RS By ()
HFTF2KB. X—HAM T A EAERRAREREER AL 10 MB. X T —StRpEREm, 7
— AR I T — SN ST ST, R LA SRR IS AR IE AT — 1 BUE
B T e A — 3 A

12,80 878 T Flash fEffff 8508 EEERWHE, — 83k FaRTE CBssHE Y —4
FERGE . SR, @i 4G R A ORI R . BT E 00 RoREAY R i
A REAEAR AT AR AR R 0.8V L E ., BCRMERRCFREME A — T EdR TAEAIFE ( EMEFL W
TEF ) WA A& 1F. MBIz B E 25 LE12.80 (b).

TEREARISLERES i fY BCR  LA B R 11 AP PE LT 12,81 . %774 8% R 1 0.13 pm CMOS =B T,
ZHEHL, P ERE . — T BHELE (polycide ). — BB MEE.



528 HFEREE —bB A5k (F=M)
5 (2Mb FF il 5 12Mb 75 i 71
" BLOBL!---~BLI689S * "BL16996 BL16997- BL1379|"
E |
! |
I :
I %o :
eyl A S — Y i
oy g 8 0
! (i A
i — R RRHT7 78
| (1024 +32) <8 (1024 +32) x8
: TG "R
: (10244+32) 8 Sl
lr vo o (1024 +32) =8
| e el e e ——————————
B 12,79 1 Gb Flash FFfifas 05 554
RERTF =08V FEALT =45V =
i R
{F . > T E;
i & 1k
i — - B {}
it - s
ov IV Vv 3V 4V
e S R
' - = FRREILAS V)
OV IV 2V 3V a4V s (b}
a2 L ST RS
al
1280 (a) SREMRSCEENSEL: (b)) EPMERREDZE R RESH
54
TR 0,077 pm’*
- 3 11‘21“2{&[;[]}]]11
2112 x 8b x 64 O ifii
1% wits ® lkb
S i1 iR 17-36V
) M ] 50 ns
R [H] 25 us
TR AT 200 ps
R0 2 s/ M

F 12.81

1.7 mm

| Gb Flash fFfifi 8505 A 04 G B /U A $51 | Nakamura02 |

www . bzTFxw. com



F12F AMkSHHI MR 529

127 FR: FREFHBNEAREBSHE

ERRTERIGEE ., ALERITE— P00 LR, 2k SR 88 th BI7E 20 it
60 AR, RAMRE T, FREFRART 1000 . F8 A% %A 20 tH270 4E54Y, YAt
B T8—4 MOS DRAM F7if#E, &% 1 Kb ([ Hoff70 1) iXtb 2 Arflie Cli 'S BAYITLS. M1
Gb A7 fitiah O 28 M. 1 EORAT 30 4734, ] LLRE A — 1N E 77 IR EL 200 T 6 1~ S iit 45 |
] LARER Jyi Hish., PTLASERRAE BN | B FEAE ST H KA =N 4 % (X — A T
FAHas ) —f ). B 12,82 145 T A X etk as H ity & R

Triamsme (U8 Bk

1970 1980 1990 2000
b

B 12.82 VLS FE60 88 Fr il A A9 & R BS54 | liohO1 |

M — TR 28N T XGRS B AJEHEGEERAY . 1 12,83 M T TR 16
i fRep U RESL,. DRAM 1 SRAM {4 870 R K143 10 45800 S IR Y 1/50 5 R e 40
( BUEE 3 SFEl g 173 ), Meh. R RTS8 1.4 fF00dUE A B AME ek,
ffitias i L SAZ M A I KR 4 556 . ATTHRIFSIRIA R RTE R A8 MU B i
TLZRAT AR/, R AX T —#4r. Blin, 7 4K SRAM 738 P SRR Ly % T 3um
HH RN, Eik 64 M SRAM T G KB AA BN E Y 0.25um. XEWE T LR T8/
{EAC SAZ M BT R HHR /N 1.5%1.5=2.25 i, {HBCR R LURR AT ISR B a0 B 98.  ZA945/ VK &
THORE A FOL T Z . MR EENGH 5T AL RM . Z/HLocos fiu
[THY ( groove ) IIAHEBAOBHEER . 2 8 AR T SRAM #LIT1 K 5 FR - Rl o 8 v 25 1)
ZHEDRAM HL70. Q0 5750 70 5 7 T8 A0 X PR A A T 2, B 4 S5 ) AR 3 L B Y
RWWFHAES ., EREER— (o ffny ) LM e SR 2 XM
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