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REEE 1 BBEHEEE PALER 2 BEHRALIN G F N HBEE
Bz,

6. AR S AN FFHRERLHEL, LA LRMFEE
BAA TN LA ZIANE D FEZI—LHESHRA LEZAF LT
S8 2 ANeh L6 S BRI

7. —#FFHRERCREE, LAREZER VP4 REEE:

EESHR | HBHAEENFHED;

A S &P 2 BBEAEE N TH LS |

SAEB/OE LR SHE | KBLRE LN EAR 1 P afRes L

RELE IMBEEEINEAE 1 H L, BALRE 1 F R ERE

2 A BB ERIZ AR OR,
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AEPFEERTHABENFFTEAEREEZRE, HHIRT A
ERATRAAZEHERBRARBERE (VOZR) ZHNEBELHLEY
FRBPEIREBERERN AN FAESH LSS HRERLS
FEANAZHEK.

HEk, LSI (KABEERLR) OHERLERBERE, &
ZRBEY lem LA FFAIA LERXEETHARBPLA
BERCBRELFEYE. EXHGLTAT, A 5B V04
BREBRBNLEFALAGREEABBEFPIR LR AELLE A
KELERERINIGEF /A LR GHE. b, B BEA
SEGBERLEREF FPRAMEINAFHEORREEHR,

HARBERT LERAENF —FAAE K, A Toshio sunaga
% 7 IEEE .JOURNAL OF SOLID-STATE CIRCUIT ,Vo0l.30,No.9
SEPTEMBER 1995,pp.1006-1014 ¥ %5 # X “ DRAM Macros for
ASIC Chips " Ffit# & DRAM (S SMMNARAEH B ) E 64 F.
TRELKFAFTHOS r m CMOS HEARHM#WALSTEAR 9L
1/0 2,65 288k W4 ( 32k x 9l )A 24 DRAM £ #F # 6 LSI
SHAAZRBO0Sr m CMOSEAHNEGASTEA 18X 1/0 4165
1.25M 3t 45 ( 64k x 18 W4 )E 6 DRAM EHF H & LSIL K.

HAXBENFE - FHAAEAK, £HELH 5371896 ( 1994.12.6
BEIFPTHEHTRIARAZEZLEREREIBORAGHFAHEZ
BRERERA—AFFARLA LG FX. ERE_HAAERF, &
SARMBFREIANREBERAR A F AR E BEZAA
HAEFXARGHNERS. ZBE - HAARK SR 2L SRR
FE BT SIMD (23S SHBER) 44 MIMD ( $34H
CBEER)FHE. SIMDIKH, FAABBEFTH—ANARLSE
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BRERR, AANABBEHIRBAREEA. LES FTAHEEA
2 BERAAEBEGSS. MIMD 4K, £ SIMD S FH A&
REBBEROARBY—FLr4EARKRLSBHBRA, G, F4
AEBFHRINEALALSBLABENFTLS. ZARESFLES
ZHOBEEAEBRESRA LR YERNERTESFodk.

ERTARBZBOFFREARLBEIRLEINZEAHAS
£, AR LESE —HAABAFHEES R DRAM FHEARN#
BEAIHROLBERIARA AL EFASA LAY, AESRAEFA
wB# 23 EM.

AEHNEFHAREINARHTEAZIHSFFRERECLRE
A 2ARA.

EIARHARAREHFAGREA. HAAFHEATH G S
ERABE, ¥52 DRAM, 9 TREGHEAL, BH— T4 K
HESREAEER, B, ATHARZERAGEFFIXARKARA
REZ. KMo, ERF-HAFEARH R DRAM FHERW
FREAIBEBERER A FIFAIALOFFRER LR
FERNTREFATHEARGEEEINMEANGKRAERAGH IR
BBEEEZT, M—REBZTTAARAPEIHANELEINERETF
K ZeRiELaAkrnad. Bn, SRk EHERD
‘ot BEZ, BEREEAETFT IR ETIALR ZRGEHF
( Time to Customers ) . B3, MEENLEBBEETPER
LROHEFRAERRGSIAIH. ATHANTINAA S HH
BMEX, LA EIFX TR E.

FLARBEERER - AFFTHRLH LY DRAM T %
BRAEBBRIRLBGB/ESLRZAX. A% DRAM FHERAH
BRIHLBRERLA—AFFAEAISH LY, REKRCMUATE

SHEAFEXGEE, FHXRERREAFZRGHRRE, WHAZEAY
Rm%fﬂ%%ﬁ A EERKXBEENABMBEPAPRAABET LR
FHEIHEE, RBHRH LTRGBS EBEBENLT AR L, £6
RBEEZEEAAFA L IGFI/HALGGHE. BF, ABELA
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BREBRIHREBOGBLELE, FEAGRAFEANB/ES LR, 4
G AREHRTRELR (EREB) IANEKBEAERBRTHA
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YR 1 #AAEA G TALIBERBRELZH A DRAM 26 &
T, BBBEARBETAHATE, BRE—EARELRBOELER
1%, Rd, ALEFI1HAARAT, 9§ T5 DRAM X # B
AEARZETI/OLHHEE, BRELARES 8 dLEZT /0K
WHEBHERBEETHRE. 24, W TAZAZ TR I DRAM
R RAEEBIRALERRAGRALES, B, EAALEE
AN DRAM ZR OB EF4 MG —AMEHE. AHit—F A H
XhEHA, TAMZHABLLERYG LSIHHRL. ATHER
B, EDRAMEZ W ABAETH 256k%, VOKA8%F, LSIY
EENIOLKLEHKAYS124, WDRAMEE Z 64 A. Aoy FH
BEABETH 16M . |

BB mRTaA 2888w, A, TREHNGEBZEYH
AARBERANLEFRBELEABAEAL, PERFREELEARHEZEYN
ABRBEZSHLELZEMN, BHHAT, ZRELREENTAE
AMEBEES 1 #HAAFHERSG DRAM £# L7304, X HEA
BBGARETERAGARTERARKR. F—7 8, XEIRLEE
BHGHERL, ELHRRAEXTHHRE. IHAFAT, B8R L
#EARMSE A DRAM £ A 4#A8. R, RBEBRXERR
ITLAGAEFFARBRBEGHEL ANEZLSHVORAA R
XK ERBEE.

bk, R —ABELEHR, HMEZHERBAEEESD
BREAARESHRED N VARREBENN LR SHEH, H
B, B 1 HARAABARKENELEEZE— LY DRAM Z M H - 4
Fp A =] A
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ERTASIC (FRAERLR) ZHHARSE.

AP A—BNATHARARSEFIRLEABLS R
AU BEAGFREALSEREN LRI L2 BESEAREIEIRL
B (ZHe%) ZHBRAEAERBHAHAFIRG T K.

ARARXBHGRLERAEHBEAALLAAG LER L CRA
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AREAAENBEAZEGAL LB EEEARGRS. XALH H
, ERBRAABBIARARESEBRHRE, EHGRERA—AH
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(DB) %, ZHARTAAEZEREEGTH/E ( LL) F AN
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HMEEASEE (TG). FEAH (SWG) WEAFLXHE ( SWG)
MR, ERRSEHEANNEEELFRBEBF. REZXHFSAF
£#H (SWG ) BikZ, SAFTFXEHEFTARAIRKETBEN
FE(SW) ZORZEBY (HERR) GRFALHEXEAE, 5
RALS SR BLZAB. A THELEHE (TG) AERE
FTERBUARBACABREL (MR) SEBEHEL ( MIOi )
FHaH, Bk, FRATESALANRESLEBAAAHEY
( MR) #9#EHHEL ( MIOi ) E.

e LERE, BHEBL(MR), B443% ( TG) Mk,
FTHE(LL) ESLBABRARZEAERA (DB) ¥, mEA
BEL(MR) #8448 ( TG ) AEN G A KR SEMEI—H,
RBREGSARBES. Af, RSAENRAALRAARARA PR
BREEEARGRABEHLSIZ&H. I, A#EAE (DB) R
BEEHAREENAREBEL (MR)FA THHAGARKRGES
vE (TG) ¥R Fitfras, tm, ZHFFITALAIHS
AAW CAD (s EMHerikit) TAMTHRE ( LL ) RN H
PHEHEB (LC) . EMIRANHAXESARIEAL CAD =
AHdkitfr. Adm, RS EENANRITERTEMERIHRE
IS

A, LEBLSER (TG) ¥, W TALIAMEL ( MR)
/R EHE (LC ) ZRNALEEBEONIRBESFXH
(SWG) , ¥#EB s AHFEOEELEE. Hn, DTHRRBEZR
HHRABBEFEBNEY, AAZBHBINEAALAG EAGR.

RH, LR ATEENRAAARRFAREZSARE, A
AKXKE(AMP) . L ABEAKINGAMK ( BANK) . & &
(PS) sttt a4 MR AMREE ( MMACRO) . ¥, £
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LERERGEH. RRALEAZARE (AMP) BRARERS
AEFELBERRABRERBEHLELZGLH.

AEHSAEMRAE ( BANK) 4% 8% ( MMACRO ) ¥,
HIS3A(RILCI) S5 B5RAME TR, A, REAF A
BREAN 1AGBAGEFEHES (CR. AC. RIIFELECHMAE
ik XRBEAELS (CC. RW., Ci), #BEaHF1AANEE
iR AARABEGEHIBAN.

B 1 FHATAAR—FARHANARS VO ARBEHER
LSI &5& # & .

27 HAEATALAP —THRHAGAESL VO A S L6 LSI.

B3chB20EEERGEEER.

Ba7h ZARIHAELBABOFEREGE 1 LKH,

BswhAEeBeEFed TGBUFI 5 A4k 4.

BewhLABRIHNAEABIHAEZLRNGSE 2 A4KH.

B7+HEH6HEEERGENETHRLE.

BSFHLABIHAEABGEZ LRG3 A KH.

B 9a-9c *HBASHAEZLBHHTAEASNS O ELBREMPHA

B 10 FEEFETARB R EBEAENE T ORGSR ALGH

B11cEE 1088 BeEFETHEETHE.

B1R2Fd4AFB3ARGERGHEERTY.

AI13+HEFBEFETHESBL.

147 EHEFHEEBGHT.

Bi1s+HE 4O EHESHELLBEBERNETRTE.

B 16 THESABEIREXELBHEEIINBIHET N H
¥ .

B 17a-17d * S A H 16 MW E LR A EGHER
4 & 8 1.

B 18a-18d T B A T 3 & A ML B 2 A 4.
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B 19a-19b TR EHEFFEET /O KGR AH.
H20AFEFALENXZOFFAS NG ®HE.

B 215 FXHSWGHFAH.
B2FEaA2INFEAHESR 1 HFREM SHA.
H23 7 MBI FERBGR1IALKEMIAFIAZRE M

R

B22AMETH2LOFABOFALHGFHALRA.
B2s 7+ B8 BegHBH.

B2+~ BASHEELEBATHFENMENGHE.

B2 7 HAFEBEFEARBNRFAFRGRIGHT.

B 28a-28b T AEX THELRPEHEEALRGELEIXEYN

5% 78 4

B2~ A RBEN LM EAELE LS A B
BI0T-HARBENIRETHIMHEINX AR,

B3 FTHABEIENBEAXREPAAECEEZGHT.
B3R FHEABBEENERARN CRGFIHETAFE.
A3 FHABBSENFITENCRG 4.
B3d7sdFHFERANLBHEAN. HHEHFH.
B3STHAMBEGIEFN LR 4.

B 36a-36bTHAREEZNEEBAENLRG —H].
B37TTEABBENHFHAEBEEGFE 2 4.

M 38a-38b T AMBEN B HMAEEHN B —F,
B30 EREENTAM, THAKLSINE 2 2 AH.
HA40 7 AMBENTHE, THRKLSINGE 35 AH.
A4l EBBEGR 28M4.

B 42 =i A8 EE 4 ROM - BANK # 3k 24 4],

A 43 F i ROM - BANK # 3 65 3 45 3 .

A 442-44b T AR B E G H MK I G B EF 5 ).

B 45 THES# EAMBSEARRABABRRGHEETG &

A H.



B 46 ~ &R A4 B XM DRAM £33k,

B 47a-47b * £ £ DRAM B R FEZHRL, LA %.

B 48a-48b -+ ¥ DRAM A3k & oh fk A {8 & .

B 49 73 DRAMBERGKRSEHA.

A 50 ;X DRAM 3365 RAS THEX it/ 5 B,
B51+% DRAMERMYZFREARBRXGEIFNFA.
B s527d DRAMEBRY RASTREEXAFHH4ENFH.
B 5373 DRAMBRG EEAREXGSEDIHTAFH.

E 54 7 DRAMBERSGF —AAREK, A—AFRELENES

- 34 RD i & ] .

E 55 =% DRAM BB 8 AR A#KIK4S RD - {4 RD

& 1A K% .

E 56 7 it DRAM Bk ) Fl — A A&, A — T3S

- A WT | & E .

@ 57 7% DRAMBRG AR AMATHES WT - 545 WT i

# .
B 58 & DRAM k& F —AHHE. ANt aEs
RD - 34 WT i@ & 1§ .

A 59 % # DRAM # % § Fl — A Ak, A—MTRirEe

WT - &4 RD Ja o9 ] .

B 60 & DRAM BRHF—AHFHANES RD - H 4

BA/BC 1] & 4] .

B 61 ~H DRAM #ERME —AARAEAEHSLS WT - K45

BA/BC A #) I9] % .

B 62+~% DRAMBRERASTHEXTH -~ MR AETES

BA - 384 BA R &5 f&.

Q 63 7 DRAMEBRAZGRARBXTH - AMARAREES

- 354 BA F &5 8] f&.
E 64 7 DRAMEREEHF VY EMNETHEHTN.
B 65 DRAMEBREANFYEHNESHEFANN.
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A 66a-66b 7+ & DRAM A3k 8§ AC H .

B 67a - 67c % DRAMBRMHEHRERPFHNAE.

TEEARBALAAPTHERBEFFTERREAAEHE S MR
FEIREBLCOHBS LB A ARG ERY, REALBFAA
£ B MR 6 BAKH o5 A% B % MMACRO # £ 8] .

BRABBLHER LSI K+ F &

B1vPFHEAETAANHOAERBBELYZALSIEH A EHK
&.

FFHI1AHXNARZTSLS, SHEGARBAERFRS
SRERAERLEIDB. KEAREBEIDBRAAARTAAS
AREXADLABESTLIFAMANSAABESMR. FHRAGH
RESMREGEEZ (JOX)HAEREIIAGHEZERE (KEE
%) TGROGELRF, WATARAEIREL LCHEAANARANE
BELLESGAHBE. ARAHBEFRT LLR6HE.

X P, R e TG AKEYFXH SWG F& % & # TGBUFI
W, e F LB SWGHEFBH TGBUFiI A4 kG SRt
%, HalAbiEaad, A3EARSAFLAHESWG RSB SR
BEAFMMHELENGAELSE TG . TR EERRLSAHKED
MR & ¥%#E% (I/OXK) S RMEHK B, FEEFHAHBRT
NEBBLANAEBBEEMRAHELR (I/OZK) L.

—B BB TILSIZAGAR, HANKEERAEMEI DB R
LEOREAELE A IEEWSEHEHFRIT. A TFEFT AW

S MRAHZ R TG ARG A ZRAIE, LEkd el AER
SR, B, RSAKEEDBREFBSATHHEAEGMELY
EREETHEBELIMRANBGEEZ LR TCHHEL, THER S
BRXEAIT/RASRAN CAD LA, B85 HRAITHE LL 4 &
HiHP2HIRELELC. 6, BRINGFRATIARIALSE
ey, PREAREFAZCAD LA#ATARAGHALAHIALRT S
N A BEE. M, AEHRAAESETALTARSSIMRY
A% LSI#E R,



B, BRAZEFHEEAZIHE LLAAIRAH T, (24
TRREHEALSEG—FINEALFSGRITE. EARGHE AL
F, EADTHREABREIMRARGIHIFHIHGHEE.

B1OATHFFE2M4%BELEZH R FHAGSHAHT. F
BHREELSI - AAESFREEABLMNGARES MR PRELE
AAEMOZTHRELB LCIAEETHAEAESR TG, RAAEELYE
TGHRLTAHAEMEIMRAFEZIHEEHZLCH4AA. B, C. D,
AELAFPCRETEHNSHEAGERNER CC, S, F7

P RRAEELE TCRATARSEMRAEIRER LC Mk
A. B oA#3, FAEAEFJTSERETEHSHIEZAGERA LR
CC.

ALTHAWERKEEBEAER - AABBEIMREGGH, Lk
BEHREABFTHAHERT SARGEAH. EF—HAT, T
RESHAEBRELEMR. SHEZELCRARHE, ETARANMF
HEH HEETAR—ASAAGRAARAGLBSHRA, &4
EFHARARRARLEZGHEA. Bk, GEETLA. ARAR
g, HEMBEREXFIFTHIHLEZGE L.

HFESFAREELSI- A, LSI- B HF—AReHFTAHEES
EMRPAHEAENIBEZR LCEIEAABS S MR G, i
BRVAELERGYAERAZRAGEESE. T4, TAESHE
BCCEHAERMEEELXFARSAE LSI- BYRE, AL 4D
LSI - AVHEZLE ), AR EARGRAIBHETEG L LGRE
&

AFFHRSALSI- BPREIFLHE LCEAETEMNEZE CC
RE, MEEEHEAMBEMREHANGTOHFEARA I AZRERY
BAT, TR TEANESREFAR, EAHBLEMRER
EHER CCRE.

B, EXTARGELSI- APARH LB CCHES LR A
EABR CEDYAAANFAREARIFSRALERTTEE.
AXAEALT, TARRAFFFEREALSI- BABHKERE, A8
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HeB CCHAELSRE 2R,

AR BRBEOREE, ANSAGELPRBGELER. £
EHEGHEAT, REF TR 1O FFASHLSI- AHREXEH
BAT, EHEIHHRARTETARS —A@EL, Ff AR
BACHDARRE, Wik EEOG LI AEHET S
BMAST. ARESRVEBHESTHERKA. TaFEbAAL
#E e R TG.

% 3% 1/0 REA#H B L6 LSI

B2+ AXVNSBTVOMARABBSH LSIH. B2
Sk S A SIC R EA S 4 VO & MIOiI #5885
MR. EF 34 T/OZXLIOIiHZHER LC., ERFMBIL MRF
FHeH LC MG LANOHEE LR TCHFERADESR
EEMRHE-—FFEAARENTS

BHRLBLCHAZTURAZHRELAACOIGNIR. £
XY, REATEHLSALEGHAT. AHEIMRRAEBT R FH
BOAREN, SRR ILCUN FAREAMBSMRYHER
BRESFEENEEEB ARG, ATAHTASBLEFTAA—X
REERAEBEEMROAZYEFTAE S E DBR AKXA TH#4
BRELMRAEF L LCC #A&.

HBRELMRAASEHELDL. 35 FEAWLERABRE
MR ELGEREAMC. AHEAMCRSERAEZAT.
¥4 KM DRAM 24, 44K 6 AHEKEH SRAM (HSHMLFA
BRAERRE) 27, LRETHELERGNEEMBELT ( flash
memory cell ) ¥. 5%, #HAABMBESMRERFZRT LEAH
S EBENHERAMAE AE258, A& A R0 HE ROM
RAYAEBEHALXPLARL. A EAABBLNE2HEFT LR
RWCEH, tBAEEAL L% PEREREY. SA/FMEALMCYT
5% TOXMIOi 4T EH®. AL LA PER LEBRFRAAIH
LR LCHERBEENIEST MRC. EH4E %5 CTL AR BIEF
DATAZ WAL, ARELHAAEIIHEBLCHEARLEFTHNH
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SR FaARBEEHNES. AREF. VOEF.

FHREBELCHTHAARMELEMREZAIEE LR TG g #
ERRABFFAGASICHHRGHEERFER. A LR B AEIHR
FEBETGCEANAMBYL MR T R4&$ 3 FF4HREH SIC 3.

HiEL®E TG HELRFXH SWG &, REEHES TGCI
HFHFFEE SWG X EHESGWEAHBE MR 45 4
I/OZMIOiFZHEELCH 2 HFVOLLIOIZ M &#4EX 2( XA
THAEZBAG) .

BELB TCHRBUAIERFTORASF G EHE, &, #
BRALSBELAARREY MR HABLETHLIHELSE LC, A
Z, A BIHBELRLCHEEESTHLEHE S MR.

B3TFREAEALZABAHATEANP I PSABHEHSHE
A. HHAARSTF 246 1/0 & MIOi # LIOi, &£ 1/4 ( & 2"?)
H¥ i MIO0, 1, 2, 3#LI00, 1, 2, 38t XA&#
ARG HTF. F, TiA0OHIKHFAL. TH, FEEZRELR
EH 20 0k FE, UAMAGEAEZEL AT, LTREALL
B, k7 A TEEREORAYD, FEXABPINATEESNEHKS
BEAN, £ THEH (P, P~ P;) AT, EHFAHFA.

BEEAG PRARXBFEEMABAEZGEAYL. #E2BEH P £
BRTiéEAD (LIOO, 1) HHEEHHEEH ( MIOO, 1),
(MIO2, 3)BEAABMENAN. ZHAPLCEBRE, A%

EMRE AR I/OLFiE. BF, I/O4% LIO0 L 1/0 & MIOO &
MIO2 #& 4, 1/0 & LIO1 # 1/0 & MIO1 2 MIO3 fa#54-. B M,
BT EHANARNEERALFE, BRNRABANER. #
BE e Gk B AR EOARAEEFHAR.

HEBH P, AP A4 %E (LIOO, 1) F ( MIOO, 1) .
( LIO0, 1) # ( MIO2, 3) ZMBARAEZBBHEL. 4%
A% P, % P, 24 A E ( LIOO ) # ( MIOO ) . ( LIO1 ) #
( MIO1). (LIO1) # ( MIO2) . ( LIO1) # ( MIO3)
ZRHRAEREGBAE
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SAEZEAT (Py- P;) 88 AEHES TGCi 8 Wikin k.
AABEABESATHEBAEELE TG A — AT XH SWG M
TR, Hlde, BEEAHBP RS AIBRAB 2T FXH SWG #
0mEH. BELBTGCHAAKLEHEZE.

ALABAY, A TFTABBEMR. BE LB TG, THEHE LC
HHERERA—AFS4ASE L BREGESRAFERILTFEIL
AEN 10 %.

TH, ARBRB2MTHAES B /O A B S LSIH 4.
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MAEHALE VO LIO0O. MIOi EX. W, AL T4k E.
B, ZFAHSWCHABRBZEIMRAIOLZMIO ANSE 3%
REM:;BEFAHASEBELIMRAVOEZ MIOi A S HMH
SCUREFHTEHMBEIMRATVOEMIOINAEERE Y. 55—
ZE, BEHARSTHEAREREAEZAY, REREEAPHFTHE3
FHIZA MG LT, ALAEBBH, RREEHLEZF TGCI A
TGCiB # 1/O % LIOi . MIOi EXA BN LEHE, &F /O &
LIOi. MIOi#HEFEHE S AN AELL B LA HEAE
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EHESHERLXEEEFALAFSWGCHAEHMBZ YL MR 1/O
% MIOi B9 F 3 &K E M6y A SEX A 694K &

BE, APAZXHGERAFSIARSEZELE TG HFXH SWG
A . B2 ABA21 94T HMRBSHFTFXHESWGCHF &*.
B, ZBRMATE SWGO %45, RAEHELTAREHAR. F
LT THRORME, B26 P FHTHTEH2IGERAFSHERGE
GAEER., By, Eo7THATE£H4EF TGCi. TGCiB #i& %
BMALERETAMBEBRHNEEECONT2. ATRAMSMBEES MRS
VO X MIOIiAEBHAF A SWHRAETYRER LRI BRER
HE2ALE M A R&EREE CONT2. CONT3. X4, BH214
ZablF, 5HPEAGEEABAR, REMFANZTHAER
RS HAREMHEEES, TN, PRELAFIAEAGTHAEDRITE
%, NEBSEFTEIRAAEEL LR TGCHH Kk,

2, HETHEEAREEMRATVOLZMIOI HHEARET
THBG2AFXSWHHAT, WmE /O L MIOi 49 H JER K o 68
BRESHIFESWEREE /O L& MIOi B REA LR Y FLAH
SWHZ#H. B27+HBFANVOLZMIOIRAFEAERE 4 A F X
A—B EHE 85 FFX&H SWGO f» SWGL 541 -F., BAWREAH
Rl Ak S e X SWEEE /O & MIOi & 19 35 1 0 46 8 3 47 F £
HESWGHAKME AR, AmEIOL MIOiYAERER, £
BIPERRT. 28, EVOLEMIOIRAEAFFERE XSG F
AW, wREAHHERNRSTALEZEAEY, SRLEBETE
HuR AL LS TG W8 H GEiTt.

HEBLE TGCEREN L £

WEeAB2oidd), RRTAEAAMBEIMROGEREFAS
ZRWCHIEIHLBLCXIAREAZLETCHEH, XL
FRTHR, ETAERTLEAARMBEMRYGZEE €% RWC H# 4
REAEZEIE TG &G H A,

B 282 il dd TCREAAMEL MR 9 F LR
RWC BB WA, B2b T REAWNANE A,

26



B 28a AHHEATRAAREAZ LB TCHEME LM A
BEELBTCHHHAEZEEANETHEN. IF, SARFFELR
TG VW AKBEELAN, TARAREL LG AMINEST LR
BHiE % TG UK LER TG KR, mHE 28a &M T,
AiEBEALEB URWHKEST, ALAXXEFTEHHELE TG,
Hied iz 5 LR M K. |

Eyiast, B2sb RHNLERTUAAARELEZLETCHE
HEE AEELBE TCANFAZLEIHARIHELE LC#H /O
ZLIOi &% VY TARELIMRY VO X MIOI 9 FHNETH
s, B, AAHERTHTHAKEE I TARLBOFH AR
ETH, 24, 5ZHELZLCH IO L LIOIiH FH AR,
BRIV iEER L% URW MR,

TaABIOAE LS TG AFXBEHNES TGCIiF# LA
BHEST LIOE BHA DU REGEZAY. 5—F &, F#

X MR ELEBAEHE, BHEHET MRC. AEFZER TG
KBABEHESTGCIAA AL LA HONE —HL AHB
% MR #HBAEHES MRC 24 5EHREGHE R —8. K
W, B28EHEE LCCEELAERANALZAOBERABENES
TGCi A H1EE MRC. EHAEHEAGHN, HAHTAE
EHBEIAPMEETEH LR LCC, PAHSRA. EXHFALT,
HHEEEBETCHERIEIMRYGES,:, kREZRATRAA
ERBELATHEATRAZLSE, UG TFAEHSHHRAENRE
BRET, BREFE. b, AHAEEZEE TG PARSES
MRBAEHIEZES TGCIi AEH4EF MRC, A LHE € E TG
MAZBABHABES MR Y TRAEEREENGHE (FHFHN
(latency)) A 2 A4, BMAEALE LR TCHHRETARLER
HREHNEST TGCIER2ANHHAE LS. v RXRIHFMH, M
BEAEHNEBRHEEAEELER TGHRAMEDS MR G EHE 5,
HWTHEZECETCHREAETEE2ANS4ARESRAEHRIELY

BAF. A TEEANE, AFRBEMRY - LA EHS

27



---------

EMHBELETBELERELEZGER, — W TERSERERNY
R ALEHMR, BRHESRERENGERTYN.

WEAAEEZEZL TCAHPSHATRAWG L=, TaFED
BERAEABBELNEZRY. BI1TFTHEEAAGEHREEIDB YA
BREGBEEMREAREASLFVOLNBARESFAGSA
HHREBEBL. Al THERYE, EdeAHES MRAERAL, T
FAERGEAAEHS. THEBELAGRN. Ta, LBAHAREH
WERBE. ETENRAAY, 2 FERBMAEFAAKAEMEDS
MR ) — L 34 65 5 4 & Z MMACRO .

G EE

1.EREEHNEMAABEEZGARLASH.

B 29 v+ A BE MMACRO &M fxr THEKLE LSI
O REAM. FTTH22PHFFHRERERSICEAIAERAT
A ARLETARZHEEE R LOGIC #44# 8% MMACRO . & #
BEEFHRERECRSICHEABHAR (HELAERETAN). FTH
20 BB FMERRIARAELSFFAREA LORE (FAH) X
BMNE. 4, THEERLOGICHETHI14 LSI - AR LSI
- BHEIHRERLC. #ELR TG URAEH®IH CC.

1.1 BMBENEHR

ERREABREKAASASIRAFO A ERGASGHAR. &
HEX MMACRO W H 29 OB EAABEARR
BANK ( BANKO - BANKn ) , T $AH £ 05k E A&
KEHER AMP AR LA agd B4 PS 3 A4 5M k.

HHBE LB BANK 2B AGFARESSANATHH
¥ 7% 5 SUBARY ( SUBARY-00 -~ SUBARY-i7). T $A4F
AREamaERa A8 K 44 % BNKCNT-1 44 & £
#| & 3% BNKCNT-2 # &.. '

FHAMETHKES SUBARY A AHMNGMH, £3XE, RAM
BHHAESARE, BHSAMBHIAREABIREANELA

28



BAGEEfaEE A MOSHATHARG BSR4 E
. FHBEELHES SUBARY AR A LA $4EKXB. /B. $%
FEW (Bovihaslaisrin TER FH15).
$AABREA (B2 TRAFTAT) . EAEREAHRES S
HRELALZEEETHALIHLETRACERPC, AKXk AHH
BAGESTHEEAKRSSA. BFSNEEB. BYH 18 Y
BEBE (YFEY - SW) ##A4ELB./BEAKZEE AMP
#BWEEL GBL. /GBL. ARX 2, THM#EAHES SUBARY
BB ARELEE BANK A8 1/0 K85 8 $4— 5 —sbxt
B, LEARBRTRAHLEN. £F, £54EKB. /B. $FFK
WHhEIAGREAHBROFLAFTLHEAIARELKET, X TR
FAREEE SR X LR,

HE¥ a4 % BNKCNT-1 & E#B5FEWH XFHB(AT
BHE) XDA#FLENTB. BHYHFSE (FAFHAE) YD.
AEafEs v BNKCNT-1 B R A M ELREFEHE
2 AFHEABEETAE. FEAHF. B EBXBEHF 27 F
BEAGEDFEHREEZHEST. OXFEEXDRAFIFFEAW,
A hEAYEBEYDHRELETHARLEAFTLZ T YSIRES
FEXX G (nx 8x i) (BH29PEEBRITHXEFH n=2
BHBR, AAZABAETAn=8) HELZB. /B¥ ( 8x i) 354
%, ##HSLES B, BALXLEEAHHAELES B, /BEAREGE
4% GBL. /GBL, 5 & XK E#%k AMP TR E M 15k.

ARA#E4 LB BNKCNT-2 4R B X BEHETZ
HELFHHERBH.

AKBHEE AMP mmﬁtﬁl%%#%ﬂﬁ%%ﬁ HH4ETHEYF
H Ak AR Y BANK 9 £ 418 % MAINCNT ., E4lw L
Atk # ( BANK-0 ~ BANK-n ) 9 HE#E5HFYERE
% BYTCNT #A&. kAABEZE MMACRO # ( 8 x i) #&#
#wA#H k% DQ ( DQOO, . DQO7. . DQi0. . DQi7)
BREXPRANEREAF. £k, FYEHEFTBEIRAFHE
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EFAEEHRARBEDONES. A, HERAREZLZ DQ X
ETHI1M#EAEZL (J/OX) AH 248 1/0 & MIOi.

R PSRAATHASH ERBGFAA LRGN, iXikd
BREEBLEHFHAEEYE BANK S FEXEBEFHEHE WD FHLEH
FEEE (>BRELEVee) W VCHA AL % VCHG . A2 6%
BAELLEHEEHVC (LBEE Ve —F) ELB AL E
EXAEHE HVCG. AEKEFAFNKELE (RBE) Vg (<& &
BHE Vsg (FHELE) ) GEFAFRELCELELE VBBGF. 7
S, ATRIHEF A TERERGAFEZ LA EKTIHHRE R
BTl ReRMaEH e RS PS .

- B4 EY BANK P2 2@ EHNETPREEZTSTEEH
ik BANK R ZZHEZ LR, XSS EEMEER
BANK# TR ZLEGFT ALK —FELR. Adm, TEBEHAEF
BMniZ 5 osTAEBSEABER Y. I, 2484483k BANK
BB ROULSEHEFTARBEETAEAZHLETESNR — £ 4H
#%.

1o, FTAMNASELIL R I AFIERHEELE CiEEAHE
BAEBEETRZREABARES, BRREZAMAEEYE BANK 94 B.
M, ATELITHANEHRERIE R AN AN ERERIE CigH
Rie 2N A AaEYE BANK AR EL, BERENFEAT
AM R A MAE 29 89 A4 B X MMACRO & L34 % T i1 % A 47 A 7
AHARERI FFFAABAEBELR CingH £,

A—FE, ATREZHEHER LOGIC HEDE S, T
HAHEE MMACRO S ##E 5. 5. HBERAR I X
DQHLFEZFTEBETEL AN —2 (B20043). Wi, #
THE 29 &5 A4 B %X MMACRO 8 £33 8 N 47 F 5] 5 4 4K 36 3 Ri
PR FHNEREBECIHAR, TUARB Mai THRHEFBHHF K.
R, BEAALERAZELOLSEARRRA—LAN, TRALE

44b A H By H & |

XA, HAEAEESE BANK. A X B8 AMP b B3 PS
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BAERELGGE, PTRAFHAGREKAME, &4% GBL.
/GBL. B # % Vce. VssFARA—XLHh LBRE.

i, H5EGPLEHAREERES, BELKTARHARAL
EHBHOAEBEBK, RANEARALEARILEZEAREIRR
AMP . & RER PSH A Bk, S LTAMA L AR S KRk,

A KW L 6 Ak BANK A A4 R 0 R4, AR
BEA256 554 (845 X®i), E15AFHEEXX (8% 8xi)
stipg, AYRBE®E1/8 (35 YRE), £(8x1) st %
BEFHABRBERE. iHPR 16, SHHE, 1 AFEAER
BANK #& % B 4 2% 256k ( k=1024 ) 895 . YL 128 R KA
Bk siE. B, THIH 6k B BRGRD. FETENAREXL
k.

Egast i, A B aABEEERARIM ( M - 1048576 )
BEAREE, RSALGBABREMRA 2MENAM#EZL. &, X
B AEAA B S A RAM ( DRAM ) # 256k 4. 1M 4. 4M
. 1M BEEFRELEMIEES, TRABRNEREANES
EHAMBE.

1.2 5B ENHEREX

B 30 #H A5 EEX MMACRO W HE 5 HFHHEXHX
Z. HMEF MMACRO 5 8445 CLKR Y, #F&ESEA
Bk, BB AREARAETSAA. XE, AiRRREET,
GHEBAZXBEEXDY Xk AXijFRAN YFEEZE YD
Y H AYi. W, BB EE MMACRO RERRRIERZ T A X
A (AR R YAFAN(AFF) 3 BBRGHERIEL ZBER
R, mARRBIEIESHBHBS X.

B A Ak 3 BANK 647 4 7 A 45433 Ri #= 7 7 5] 4
i Ci Bl ARk ERA TRAN R, £5AHMKER
BANK PR A EAGES. A—AmEER BANK R & 4757,
FAEFGBAESTORIANBEATAIABAELL Ri 7 FI A

Ak Cib4r. HABHEFACR. CC. RW. AC4 A.
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DQij A AHE A VO4EF. FYEHNEST BEIREREANAFT
BIRBHERBARBEEGES, ABEETREERNIAFTE
EXIFPTRBAARFYREHBAFTBEETRAES .

Ak BANK & # & ( Bank Active ) . H4{ ( Bank
Close ) Bt AW A1ZF CLK® LA L ZERCR., ACHRIEF
Aitfr. ARABEBANKECR= “H” (HF%-F), AC-
“H” WHE, ECR=- “H”, AC= “L” ({&&-F) A 4.
KB, BRAGRBESF A UATHT, ARXHGTEI A8
3 Ri #HATA BB BANKH#E, ABERS AIRTFEW
Bk, BI30OHFAKS S FHAMEBRSE BANK & A8 R
A, k& Slﬁ‘ﬂi/ﬁ‘ﬁ@ﬁﬂtBANKﬁﬁﬁ%ﬁﬁ. EA, KES;F
HEXBHRKRE.

%, FTFTE 306 LA, *E FkBk BANK AR FH 4B
AHGESHAETILERLIGHSH. LATHEEAR - AEBESNAH
BAEEPAAEXBEIARSRAZAERSONHH. LRF
R BAFRERAHNESHAABARERE BANK R 43846
o Ak 3.

B30 FTERTHEE5AFANGEHETADIEEARAXOH
B, EXE, EH#ES CLKHLEAZHES CC. BEi. RWiH
MAEFRBEEZESF (LEREEF A SR L F S PIFI ABKR
BCi) BBRA, /5. ALABET, NELEHELSAR B HE
R A H P E NN ( Readlatency ) 2 2, ABKRERKLS I MA
BRI EHNE ( Write latency ) 2 1. RE, NAFHNEME
SERFES, KZEAREBHEZR, FEERP|AKS ( Nop
KE) BSUARFHAHEAN, AAEBHAFTZLHREEZRA—K Nop
K&, B, ATEH LESERRAREYN, RBRBEELEHE
HMELWBEF,

W@, ARALAARERTA—AHFEK. ER—ABEKTE
BEGREAREEEFAEIARARARARSIH. RE, THR
CFRAAMEK, NRBARZITARARERAEE DA, A, &
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AR IAERERBAREERS (CR. AC. Ri), BHxtE#
BEGF NANARABAEEERS (CC. Cj), kS A R4
FIAARARGBERAE jARBREKGSES. i, THRFLH Y
HEFHEHRY, #S8EHF2ATRELE. F5, LB EHR
FERAME, REALESABABAEERS. G, T4
BEZAABAESRBERBEARMIARAGSAARAGERE, BR
RS SFRBATEILGEL.

A EARF, HARXRATHE —FHEELZ MMACROR® A4
g Hns, B 445s PR3 ERANARASEEYG A
BH.XE, AR —AFHBEX MMACRO ¥ & 8 A& #4433k BANK
AW HITHP, mAEEABER BANK 9B R 8 N —4. &
A, RENEHERFTAY, A TEINIRLTHEROAAN,
RBUANEAVEINNEIRBE SR ATFE.

B 45 7, BLAAEFHY S ARABAKRARE 8§ AHMBK
( BANK # 0 ~ BANK # 7) @BAARERERS. 5E 45 F
ATABENORSTRE. W, AMBRITAFANGEBEAERE R 28
A4S (CR. AC) #REFEGTFAIA AL

BAERS, ERAAREA: ORBEE 2T AP LA, ALY
A CY  F¥%, MAEAEEBE# O, #1, -, #7. 58045 F
FTFABRE+BORSAE. B, BWBFFANGHABEKILE Ci
ABEANFEAS (CC. RW., BEI)FABFHEZGAF 7 Ai.
At THEEZ CALHTARAAT, B, AR CY0 b AxtH4
K# TEARBEABERSGRA RSB HMEK# 0B N4

BE&, WABCYOEZ23 %% ( Read Latency ) ¥ 2 A8 M
BRABCY F¥EMAEFRE ARG AEBEKGHE. LE, ZHAER
FRABCY,, NASAEBEF 1BARBLSYEANE, BhdH544
¥ OBAARBABERS, Th, THFARLE Ai X a, 5 az
BH, A — A ERAEABABZRSPAEBNBRCELE R TR
BAGRLCABEAITHFINBHE AT,

BE, PREBANBBEABERSEZ2IAY LA X LY A B

33



CY, B # OBABRES, NWARHMCY B EEs TAR
K#ONATHF P a, 6248 B A LR E k47 5451k o9 38t
EREREIERRBAMBITAFAFHAAINGRERFT Y EH4E
FAEBFBARMEESAARAOKE. AHARANRTEEEY
BEPELFIEIRBADNZAAITANFAAAT S ERALEY
Hhddz i, i, EATAAABELE R BEIREY
FHARAGEANEBSANFFN SR EARE CiBRARGARK
3o 3k . |

e LR, HRBELEAEN, HeRARAEARR L
GRRABRERRAGAFAREGEE. Nh, 22 i8R
BAANBEHBEEMMACROY, WS Sk vt T TEHBF=AF
FHEHEGESE. GASHENAR (BEA—LHHE). Bm, 48
FHEHBARE, HEAFH . AL BROHL. A LHE
MELEBATLBALENHEALFT GEFTA K. -

I3FHAXERLELEFTA L LS

BA31 P78 THMSEBER BANK ¥ — {3 &R0k 8
AREBESARRACELEBPCHERE. Q. Q. Q3. Q4. Q.
Qs. Q& QA N#AMOS (N- MOS) &4K%F. Qs# Qs 2 P
A MOS (P- MOS) &%h%. A}, ARELLHEY 1A
mAEE (Q). 148E (MC) AR¥FHIEREAHKR. 5
A, EALKAFRACERZ PCHACMOS AL R A HK
KESA. HEMALCELE PCELELEBRABLIE S FPCHFH & F,
B N - MOS 4% Q. Q:AFHEKE, X B. /'BRALE
HVC#AMA®R. %%, N- MOS AT QXA FAKES,
1248 B. /B#¥H. CMOS XA BAAFILEEHAARTSALAP
AEEAKXBAAEDZCSP AZTELFE. NAZEAKXBEAK
& CSN AL F M 4. Bp, P - MOS &K% Qs# N -
MOS B4 & QM AAMER, & P - MOS &HHKEF Qs N - MOS
AT QM BRAMELE., N- MOSHKEET Q. QuuHARF F£.
ZHNRBEFLTYSIiAH, HELB, BAEBRFABEHEINGR
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ANmBE&RI10. 10B. /53443 A& DRAM M H.

1.4 5K EHER

B 32 Y7+ B 2 FiTcERABIGERAEN LS
BNKCNT-1 #y3h4F % . A4k 4 &% BNKCNT - 1 f &R
BRI RAAMARILERIFENSEST CR. AC, BFRAEH ALK
BAE. FEALF. B EAKRBEIF RN EMBEEL LB IHH4
FEEHES. FF, RAAFHEHEGESH. AT, #9344,

(1) AR BANK Al 4 i

4%, TECR= “H”., AC= “L” . Ri= “H” 9%
Ak BANK A6 HRL. £CR= “H”. AC= “L” #
AT, #8445 CLK L4 0 £ &4 & % MAINCNT A & 4 4k
MaitrdE DCS Lit. AMAM4EAAE DCS AR R FHARR
BANK V. &, EAfFFAHAERERI = “H” A5 HAEES
BANK YT AR HAHAEBEFiIRIi LA, THFHGRARELET
iRi o G AMPitrE DCS HIHAR B TRAINEL/IEBAR
RS- 1#HEEZTS, BRAFINABERBIRI - “H” G458
BB BANK I EE/H A ERS - 18 STih “H” .

A7 @, LERFHREROLRBITHAIALRBB/ANS 4L
f/EERABE RS - 2898445 F R, Hit, Xi&xd WLPI &4
“L” . #Ad WLPIi&R#% “L” , HLABKES €% BNKCNT
-1 XFEZIXDNREFM Y EESZ YDHEAET YG A
“L”, BE&, FEAEBEHIEWDHE (FEW) A “L”, &4
BEANELB. /BRE.

BE, NAZLEAXBERFETFSAN “L”, PHEHHK
KERHIEZEFTFSAB A “H” , A KES SAHF L34, X E,
TFEDWLAFEW-—HIALARENRG LY, ARESEF
RAWHELFASKEREFERAKRESAKF L. X HAEBEL &
KESAKBLBGLEELAB. BHRETLEFRK ARSEANR
BEAwFRAKN RE.

BE,REABEAEE BANK LR 58K E 4 &% BNKCNT
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S PO FHEBRLRERE N Az B AAXBREFET FSAN
«L”, W REEAR “L”. %45 RE # O\ 5] A 4R ¥ BANK
FTHRGARAKES B BNKCNT - 1 RERAGLIETAXEELR
XPC ¥, BAHEHERBAECES FPCA YA “H” . REAHL
w4z E FPCH AR X ALK B./B AL LR PC,EMLELB,
BRAAFAGKE. EWaAN—RAREFEHNS.

(2) Kk BANK KA S B @ iEN

BE, XEAKESHBACR- “H” . AC= “H” Ri-
« 7 @AM ARk BANK 8 EMEAL. £CR- “H” . AC
- «“H” BKAT, TWH#4EF CLK AN AL EANELRE
MAINCNT K & # k¥ &4 & DCA L 4. ARAREREDCAKR
A E & AR BANK ¥ . B, 75 7 A #4303 Ri - “H”
W %A% KR BANK ¥, A ARARBE S R L. WTH
BRI ARARES T R PARABERS DCA & 35 3% i A 5
El/EEBEAERS - 1WA ERT R b, B AT F 5 ARk i
Ri- “H” #9 5% Kk BANK G ELE/EALBAE RS - 1654
 STimA “L7 .

ﬁﬁﬁlﬁﬁ:#iﬂ&.#%%iRiﬁﬁaﬁﬁwﬁt-}%ﬁﬂéDCA%i{ﬁﬁxﬂ
AR X RBEAHEE XLT ¥, £ “H” A, R X4
AXij, £ “L” R AH. X A4 e % XLTHHE STiwmA
HARALETALELHEXPC, AR BEGELZFAACE S FPCL
4 “L” . REAFRALE S FPCEARBREZB. /BHRLCHF
B3| ik A4k dE 4 b B BNKCNT - 2 R il e®. wXHE
BERAEAMAT, WHhmd PCSENA “H”. % 1 % PCSEN
MAERKEH LS BNKCNT - 1 RO ERAKRT L ECH
ONESHOT X% A LAV G EFREKTE, WAHELL/ I ERAE
RS - 285 SBASTF. L4%, %d WLPiRA “H7 . i
WLPi A% “H” , £4, A X3 AXij£EH XFHE XD W
mikh ‘H”, BE, ABLEANFEIBZWDRE (FEW)
AH ‘H”, BAEREAFELB. /BRE.
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BE, NAZEAKXBEFNIEFTFSAN “H”> . PAEEHRK
XBERHDIEFTFSAB A “L” , 2B KB SAFHBHHE. RBEZS
FEDWL, EFEAWHELFASH, 4 B. /BLEASER4E
TERBEFEEAKRBSADNH. AR THLEEREAKE SA £
NEFASFEINGRIAF. BEF, REAFMEE]R BANK L3
A AREH ELE BNKCNT - 2 P9 T b B &k N#A @
BEAKBRDEF FSARBEAKRESAHN - MOS 4% —
GEAFREHX (SN) & “L”, #mi REHN “H” . £% RE
EAHABE S BANK® THRAM4AEE$H &% BNKCNT - 1 AHE
BERLB PR WLPIiHZHER, LB YCGRHI “H” . & YG
RS YFSAELL YDTA. W@ — 27 KEF 84 S1. &
AL, HEAESE BANK R A3, 5K, ks
w22 AS,.

(3) AAREER BANKAKES, BORER

BE, YEARKE S, BX, CR=- “H”. AC= “H” .
Ri= “H"#ABAKRREBANKE OB EGHAL.ECR= “H”.
AC = “H” §R&ET, ZWHHEFT CLK k7, MEZHH LR
MAINCNT A58 #E4# & DCA LJ. AR EHR L DCA R
AR B AR BANK . X0, ERAFFAHERELE R -
“H” 4 5MAEBS] BANK PATAAI A REEENZF iR L.
THFNBHEAFRT IRIi P ABEBEFE DCA T HERHEA
HEG/AABAB RS - 195 E#%F R, abaTEAN—ARAH
STIT&ZRA “L”, B STiAEh. THAAARAXELEF IRI
Fr AR BERE DCA EHREANRAS X A FA4e %
XLT, £X “H” BRARE Xkt AXij, £ “L” B 4.

ZH, LEAFBA BB L Z2ITHEAERBEAZ RS - 26
R#%F, #WLPi#% “L” . i WLPi# “L”, A S, A#
MBRA, FHW. NAZRBARBRABZFTFSANLES “L”,
"REA “L”. #RE# “L”, MARAGCLEF L EL B XPCH

R BEBRT A A LB ONESHOT A+ LA L 5 F BB
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F. ERFBAAALCETA LS XPCHEHLSE, ALE
EXRTEHHALT, AELFBALCEST FPCEREH. B4 54A%
LB, /BHRACGE NI AEHAEES % BNKCNT - 2
A P e bRECFRAXEZMEAAT, W X4 PCSEN
BA “H” . BEFTEABMEESN L% BNKCNT - 1A EBL
R X2 €% ONESHOT Y X B A B BMEAE, WA E4L/H 42
BEXBRS-20SHmAxRT. A4&R&HE WLPiRA “H” . &
FWLPiAA “H” , 8%, A XHi AXij2HF 68 XF4E XD
Bk (FEW)RAY “H” , BEABELENFTEDHE WD
WA “H”, RABBSEANMELEB. /BHEE.

BE, NARBAKXERFETFSAN “H”> , PABEHEK
KBRHBIEZEFFSABA “L” , #HAKXBSAFREFHH. LEH
HEF L S, BE. B, FM4AEBESE BANK L3 65448 4K £ 5
W% BNKCNT - 2 ¢ R a8 S +i BB EINENAZHEAXRE
RAEZFT FSARBHEHAKXESAYN - MOS A ETRGEREF
£ CSN& “L”, BB REH “H” . 45 RE £ 58 &#
e BANK® THRABAEHER BNKCNT - 1 AT HER BB ¢
Rfe WLPIi ¥ ZEHR, FREAEBEYGCH “H” . ZYGHR YHH
CRTAEA. EALFHAE, FHEEER BANK R A T L i
EHRES,.

1.5F &84 & &

BEWRBAFLFNGHHE. B33 FFEFHEHLSE BYTCNT
B—H. ER29MAKXKERE AMP VYA LT iARXHGTNES
¥ % BYTCNT .

B33F, WA-0~-~WA-7RE%%, RA-0~ RA -7
REECB (EZFHXE). FYEHNELEL BYTCNTARET SAX
KO ELB WAFRBEERA. XE, ADQ - 0B AHEANE
ZHRIBAGAHABHRGAME 11. 12 AHF £ SW1, 43
%41%& GBL - i0. /GBL - i0 ¥. &4 % GBL - i0. /GBL - i0
B 297, WTREABAEEE BANK A# > HGHAARE L
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I0. IOB# &, AHEAZIRFE. ZHYFXY - SWEH4EH
ELEB. BUREAABEALFY. BE, FASWIZAATEARE N
FEMALZGBL - i0. /GBL - i0 EAEMRAEAmFEMeG., B, it
het, AR SWIREMELZ GBL - i0. /GBL - i0AAMAEL. I,
S8. EHMRBEALFET WAL EH.

MARELE L EEALIEEL GBL - i0. /GBL - i0.
£ SW2, REHEEBERE BANK A AR ELZIO. IOB#i#
Bl MOS AR E QA ~ QAs AR M EHKEP. X2, THKE
REBWANBGHEHKE, EAELLL GBL - i0. /GBL - i0
BALTZIHEBRATLECOCHMAELE Voo, —EREE X455,
MEA 2ARARTREALEEZ, AIZXBAHET MAI ¥
FEIZAKRE, AREAE. X2, FXSW2 AR FTFXBIHINZIH
&4 % GBL - i0. /GBL - i0 £ K EiE, FH4F 08 .
BREATEIAXBAXRHABARLE, REFESFHH4E. F
X SW2 A#EAKE T MAGI 4. HEIAXBAXTHETHA
HT—2ENAND I N N, R GAHS Ry, wmZEdEF 4
XKEBETL®R S E%F DQ - i0 .

WA AHIET DOEi MBRBBEEFELE T AR ES S
M, KM, BEAHRBEEFBEE TLHHHEASZME. P - MOS
mAEE QA ~ QA; AR ELLL GBL - i0. /GBL - i0 AL &
%, P- MOSHHAE QAo - QAL MR EAKEBEHFAA S & &,
SHARBEEZAALEHNE S IOEQIB. LA I X KBWMA© & 4
45 MAEQIB #4l. &4, LEXEHES, FELZFTALES
4% IOEQiB. # A #4E% MAGIi. T AKX EAKE S MAI. 5
AHFEFT WAL, THAKXBRACENES MAEQIBAR L E # B
A4S DOEi  —A#EE/FHEHF €EPE RWCNT A K A 5 &
%5 CC. BEi. RW. CLK#A. X2, AHAFYEH LR
BYTCNT Y& s H# 4 & % 3 RWCNT.

B34+ ERXAFFARTORA. ZEHH4ESF CLKY L
B, HBABHEAS (CC= “H”, RW= “L” ) AASHEH
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2% (BEi= “H” ), WEAREEST WAILRA H, F % SW,
HBARE. B, AHIEETAACERNES IOEQiB % H, &
{5% GBL - i0. /GBL - ORABERKRE. F—F 8, i A HAE
% MAGI . IAKBAHES MAI . IRKERABEHNET
MAEQiB A B &+ BAKEY DOEi A% L, i &% RA K
%, RE, BEHELES WAL B E LT A B EHET I0EQIB
A L.

BE.ENHET CLK®# L& ZmAERSs (CC- “HY
RW - “H” ) AF¥##£LF ( BEI - «fg~ ), WEXRHHN
SHEHESPRE 34 HFRFENR B, SEAFMALEHNGS
IOEQiBA L XA H, B 4% GBL - i0. /GBL - OMRTFRAERK
AE B HARA. RE, BAFET MAGIi A A KBHA © EH
% MAEQiBA L ZA H, $Ee% RAZFXSW2E ¥ A% &
GBL - i0. /GBL - i0 ##. M % 4:% GBL - i0. /GBL — i0
piphHEEHEREBRAR, #AHEST MAGIAHEAL,
M B 4% GBL - i0. /GBL - i0 B A3k 8 B % RA . REIHK
BAFRET MAIiMHEANL, Ei:}ik%ﬁ:kﬁeﬂ:é‘]&ﬁﬁ, #
NAND B %N A N, ARG ASEHAH. 25, WEgFALNE
% DOEi W L %% H, % DOEi = «qH” WA, HKEABEEF S
% TI1 i i 3| %4 8 £ MMACRO # sh3. “ Bytedis.” & BEi
= «L”, EDQ - i0 ~ DQ-i7 £ LM F V.

1.6 EEH %

B 35 ¢ & & £ #4 &% MAINCNT . EEEAEET,
M B A EE MMACRO GaRmANERNEST CR. AC,
cC. B44E% CLK. itfF5 Ai, 484 NAND & B R A8 & .
DREBEE ( AEMEAPBEAMBIBR) EhANHEHLE, i
B ACE 29 Ffw o AR U & DCS (B 35 FRAR¥ES
DCS ) , KAk iEREDCA (H3S # 2 LR #4E5/DCA) .
Pl A HES YP. TR S ( X 4% ) AXij. Flei
e ( YRIEET) AYiFRET. |
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HHAEARAHAFE/DCS (B32 FFH AR HEZEDCS) WL
#DFF - 1 #EREETGIFABNRHFHHAETAR. B4
BEHRE/DCA (B32 P FHER#EEEDCA) AL E DFF -
2R ERECRTG2FARNAFTHRAFTAKR. FlbiirfEs
YPRABAEDFF - 3B R eBE TG3FAB MMM FHNE T A
. FlI B RFEFT AYIGARAZRDFF - 42 A B 3478
¥ £ K.

A, B29FFH YREAHMEE YLT, mH 35 HE S
DFF - 4R FHEETG3INE T YRBEAHK LA YLT. YRED
HAERYLTRTRAES EABKEH LY BNKCNT - 1%, &7
A L& T4 8% MAINCNT ¥.

D1 ¥R %, #X % DFF ( DFF - 1. DFF - 2. DFF
- 3. DFF - 4. DFF - 5)REWHEF CLKY LA ZE4%
ABEDNLH. £H36b N4 A AEE % CLKONT ¥ £ & 64
TS5 CLKB. EHE% TG, % & BXiT 2 X W# 2+ T &
55, BXIBRERHES. XABEEFAXIj AR X LGRS
T HAES BXij RARHES BXiB A RFAEBTHEE, &= F
B35ERER TG, TG:. TG;. TG AL ETIH LR AR/ L
e, BTALETRAESHEE, B AR megla.

XY, w3 RSTCKT 2 4 53R 6§ A 4R35 & 3% BNKCNT
MERBEANGIEES RSTHE S, ELBABANL L LML
R Bko. e RSTCKT SR KA T AL B XA LS F2 ME 3
CEBUERPRE LB LESE R AR EE IV A T 8%
BEo & L, 2L T30 34,

L, FRBREE Vec ks, 5l N - MOS B&F QV3 6 -8
HEBELF ZELEKTN- MOSHAF QV,. QV- HEHEY &
B, WTN- MOS&4F QVs. QVst Rt & &, B, A48
& 1v, MBMARTHOEPLBELE—REANMEG S &, ¥: 3
., ZN- MOSEAT QV, M - BREEHES L E & AR N -
MOS &% % QVs. QVsT A B E, EHE IV 8 A% Fi5 %
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ETH. G, ALABANRGEELBEAKRY. AR, RAS
IViSSHAS T EEFETHS VeclE X EH QV, # QV; 8 A £
2 E, BVee= VT (QVy) + VI ( QV;3) k7. £H, %ABR
HHXEP- MOSH&® QVy A N - MOS &4 % QVs. N - MOS
KL QVs;F P - MOS %4 % QVy. & N - MOS &&E QV;
Fo QVs 89 WL LS mBHAL. AXE, CREAPESRTZ
MEBETLEBQVs, ARATACBREEAHFR LI, Bk X A
EmARMEIVIRAZH LIS LELARE, ARERMAE
IV EREAZHQVsT AT LA, FHA VT ERARBIRME IV,
FHEAAGAE. A LRE, ZRBALR, LR LR FHERIK
i b AR R T KRR

1.7 /5 4 € % 3%k

B 36a FFEE/5HEHEHEE RWCNT W —4, AXE, F
P4 eBHAE. NAF#EE MMACRO @ AENES
RW. CC. W44 %5 CLK. F%¥#4#4:5 BEi, 44 NAND %
BARAE., DEAZ (HFEISHALS DFFHAR) $8kKFEE
Be %, FRABHTHIZAKRBMACEHNIEST MAEQIB. 5§
AFHET WAL . EHZKBAHREST MAI . BEEHSAHKESF
DOEi ( B 36 F~ i X B #4% DOEIB ). &£ L #1415 MAGIi (
36 & X R 3#14E5 MAGIB ) .

FHRKBERALEHNES MAEQIB. B AH4EF WAI. £
XBAHET MAI. REZAFABAKIZS DOEI (BA36 FREAELR
#4 %5 DOEIB ) . #A#EF MAGI (B 36 Y REAREEF
MAGIiB) EE MM THHAEFAFTER. D;. D, D:REEELH,
%, B 36b M ARN44:% CLKIB. CLK2B. CLK3B
B4k A A% CLKCNT R Tl A4 8 A i/5 # 4 3k RWCNT
b, B AR AE LBk MAINCNT v 4243 —A. B 36a.
36b TR LB EANEGELE, BANL IS E L AR
Bt A meyii.

1.8 B £ 05 653 € 4l
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B 37 %, THAMAKER BANK A6 548 %7 %5 MCA &
S EEH. L B. /BRFEAL GBL. /GBLEBYHEF A
2. £H, FEAW. ABEFABAKREZLIO. IOB R A%
HEFETYSIZEGYUAEN. £ F, SLERILEAG LA
ER¥ 0" FEWHERL ZBH, AKX ZSA, BL&FAS
LHPC.ABMEANBAHELZL IO, I0B LA F] b2 84 5 YSi
SFREEEBEAEFN MCAKLESL. Kin, YHHBE YDLSY
FREEABEAKES MCA WAL, FEFBE WD, X #HE
XD AR YHEEYDRELEASHEALKES MCA K TH, FHE
TAWE. AR ERESAEZ Lt B KB SA XA L
FMACEE PCHSFRELAMEAKET MCABLELE. B,
BAZPRTHEHEBAXRBESANFRAE, FUBSHETEEAKRESA
BEEFTOGKE, A XU RFEZEANBLEEAERZ T YSIiER
RFRYAGFIXTHHNAR. FF, BB HEBEEAKXBESALES
BT MO KERBEIEFSOTFLEELE, EXRRAARELY
BT5. |

1.9 A4 b 2%

B 38a b= A EH &%k BNKCNT - 1 & —4#. &4
KANESGTHIT T EBAXBIRIRENAREALRT. F
LR/ EH %%k RWCNT —#, M8 &4 2% MMACRO 4+
HFAAGEHIZST CR. CC. TAI AR AKMN I Ri. 7 F 7 54
R Ci AW4455 CLK A A £ 844 %%k MAICNT ¥ £ &
445 /DCA. /DCS. RST. YP, ZAA NAND & % fo R A E .
D BMABSFRANERLE, 2RE 29 FFHFE W (W,.
Wi, W, W3) |, i&ZMAR4E S FPC ( R) . FPC (L),
Pk BERFT YSE ( YSo. YS;. YS:. YSs. YSs. YSs.
YSe. YS7) N#HEHEAKBEAFHIEFTFSA (R). FSA (L)
PHAZEHAKXRBRHIIEZEFTFSAB (R). FSAB (L) 4%, &
CEZ, (R), (L)SAMNEAATAEAMOBERAKXESAFLMG 3

BAKRBESANES. FHHE WDBLK XA TH 29 i 76 £ I
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fs’JﬁWD,%%QM#‘J%%‘%%EE%a‘F&H*ﬂﬂﬁ%. D; .
Ds. DisRERb#%, EXREL T4 EH RSTCKT (£RBHE35)
Wy RST %A% WLPi. STi XA %® %, p -SR]
Gy Af SoRAMAEZA “L” . “H” . G A S
FRAMALRKRES, EGHHMEEAXS SADHRIIRGESL
LaKEMm *h, TTH 38a TR BB LAREGLE, BA
M EXHERERESEMOGHAN.

B 38b 7 i A 4% 4 # H & % %k BNKCNT - 2 85— 4. X,
HAal -  LEHEBEBEPCSRARELAMACET FPC & & Fith &,
FhAKAE - B FEEBSASEEHEAKRESANN - MOS & Hk
E_ROrRAEHEXOLFEEE. BEeBLINATEAMAE
BRAEEAKERSL. B, FA® - BFREE PCS 2 BAEF
PCSEN, # A AE - L+ H B SASAEKEF RE. fiLe -
$HEEPCSAH 2 A, AMAFAL LS PCREMAL L L
PC. LA 2AEBAKE - B FH BB SAS, HRMEEHKESA
Fo kB AKE SA. AHOREETATRAERARETAS
THR&EmEERKZESH CMOS BHREBOITHAETHE N
- MOS RASHE S ERE. Wi, FREHAKXSE SA Fo B4
tARMELERRALRSEXHBEFHAME. EHFAT, 2P 3
A AEEEEFOARELE VFREAK N - MOS B R E
NMEJE, A LR FHBMEF X — #Tuwjl—_m‘hliiﬁ%lﬁéﬁm
4.

1.10 ZH & B3

B 20 Ff 7 69 5. 4% b B 3k LOGICH#H R A & THATH R M
EEAE. SELARE (548X MMACRO ) &34, ME %
ERENEFEENGHEFAROLE.

B &9 4% & % 3k LOGIC % 4 4% B £ MMACRO £+ %3345
B Ai. FANAEAERIE R . FIAAABARE G HERA
# ik % DO - i0 ~ DQ-i7. ##4F CC. AC. CR. RW. F
S HH4ET BEI. HHES CLK¥. &/, TH L% LOGIC
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BLEBHE AR5 F2Had RS AL HLUL L5 A4
2 % MMACRO.

ZA, THEESEEk LOGIC E#T5F 4K R &% SIC 5H &
WEE. EFEBRFPRELEELACPUFREBETERES, AE29H
/0. BEHETHTHEFBLGFR,

2 TFHARE  ZHAXLSINE2AAH

A39v 7+ H5RE ITHRE LSIAX—BAH. KLk
Bl AR E MMACRO 1 4 A Ak #3k BANKO - 3. &K &
Bk AMP AR L EEEPSHA. 2RI/ ELE K LOGIC - 15
E2ABBEE MMACRO. %4, (£¥ZHER ¥ LOGIC - 2
BE %5 2 AH M BE MMACRO . ##EH/ AL DQi #4175
AR BEE MMACRO #ZH & %% LOGIC - 1 (T H & B 3%
LOGIC - 2 ZH®EEHE., FYEHES BEIi AT HEHE
LOGIC - 1 3 Z 5% 9 %% LOGIC - 2 BANEARER
MMACRO ¥. #4145 % CR. CC. AC. RW. #i4EF Ai.
N4 425 CLK, A7 ARARE R AAFAH4EESE CiX
F e B3k LOGIC - 3 AZ 3 A4 3% MMACRO 7.

AR ELETREETAINMNEALXHH A4 B E MMACRO,
FHAEAFHERE LOGIC - 1. LOGIC - 2 PRABAAMEZE
MMACRO M 69 Fr A 348, b, HEAZE R A EEE HE F
A1IAAREE MMACRO B & 445, &4, A HEmEHHE,
ARG - FRAEAXBELARZEE, AXE, TH LBk LOGIC -
3EAEITHEBLAEELOGIC-1. LOGIC- 2V HEH L XL
BHOTFRAGAHIHFAATHBEXRELES ARG EERT
BREHETHHAOEX. Rz, WILAEHEFRBZRIIFHREN
AR AHFALELRE ZAAMEEZ MMACRO 85 K 3
FAALEEEHRAHE 3 S LBEIHGAERBEYAETHENA
.

EH, FREAHARKHAEAEEG A48 EZ MMACRO, #iE

A%, A TURARAETHELES MMACRO . #lde, fffk
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RBBERAN, LT REHEE B E MMACRO & A A& 3% BANK
BA1-24, dnkeHxXEHEEAMPEE SR, ARG
$2AERERA. B, LT AN MEEKER BANK 893 H
HASBKERTEOEARZIESR AMP AT AKRERM. AR
¥, RIAKBHUAKERITHRRATRIAZAKRESSAGR, X
H, THREALY, AREEZHTREBREFA, BARGS A ML
FHBEERAKXBORD.
3HEME - BHRELSINE I HLAH

B 40 THAFBEBELEARERIHGERY. AEX#AMGE
R E MMACRO ¥ 4 A A4k BANKO - 3. ZXEH%
AMP Z b B PSH&A. £#ik#EB % SELECTORRE 244
% %% MMACRO. %4, ### 5% 4% SELECTOR £ & % % 4t
DAERBEE MMACRO . HERAREZ DQi T3 AMEX
MMACRO #Z % & %3 LOGIC Z A S HHE. FHEHES
BEi A% 3 % 3% SELECTOR ¥ A 5| 83 A5 2% MMACRO ¥. ¥
#4E% CR. CC. AC. RW. ®u4E% Ai, W44 5 CLK,
TR AR R F 5 5 5 443 C AE {4 %3 LOGIC
WMAESA%EBE MMACRO ¥.

HEAFY, BERABEEDQIEFYHRLE—R. B3, A1
AEBBEEMMACRO S A AR EEAHNASEK. KESB
AM&EFEELH SELECTORKR o F Y H 445 BEi it 47, ddst
AXHAEE, FAEFTHS - NEHMEANTHALABEL
T A A R A EEZ MMACRO.

4.ROM # il 1 BE 3

H 41 P74 A ROM (RiEARS) BEEIRABRE X
MMACRO #) A k43 BANK 6§ — K 586 -F. X Lhp 6 H5 8
&% MMACRO ¥ 4 A A #3k BANKO - 3. ROM & ##4k
#3 ROM - BANK. X BH3 AMP A6 F 3 PSHAR. X
PO REEETAHMAEL IO ARZARBERLAN, A TRSG R
ROM # RAM #E#H e % (a4 EH LB MAINCNT ¥ &K B
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B AMP¥) £4, BRERISHER., £F, EAEXTER
AEZBHR DSP (HFEFTLEE) THO THARFERY
Z¥H A ROM ¥, # ROM # RAM 30 45, Biités HiEk
ik s e

Ba2b s AERLXAHEE L MMACRO M i &% ROM A 3k
BAMES RMCA 9 BH. XM FEATHATRELEEZE S
Bl 3EL RAM #3% (7 TH29. B31. B37TF V8558 Ka48E%
BANK ) #%4, 45w E 5 RAM #3348 F R4 DRAM &
HERHBLEAAEHIROMEA. A 74 DRAM 9 £ 4 5 ROM £ 7,
R, Pl BB EREANEEBRETANRBREARERIMA T
BERASEEESRE. b, BT EEBEMET (B MC1)
EABEANAIARECRARAIERRS, AR FWEL (ZHH
MC2) A BRHLEGZHEEBEALE.

CRE 42, 4359 ROM &3k eish4. %4, A3 EEFAE
Z5H “H”, N- MOS#4&% QR;, QR;, OQRs, QR;¥i&,
EEBAEEAKRBEGIRAR T N, NoBRA Vec I B E, B E,
X MABIEST FPCE “L”, £8F& (K#FH W) feibit
25 SCEH “H” ( Vec R E). F&, N - MOS &4 % QR;,
QRs, QR+, BN VT EHIHA HVCHEE, N, ¥ LE
3 3/4 Vecti e . A PABREAKRBSEARAEDNL CSPEH
“H” , NARBEZXEAABHECNEN “L”, it
XBE (QRy - QR ) %, mRKEZLEEZ. B TFXHAL N -
MOS ¢4 E QR H &AL K, BHAEEFSCH “L”, N
- MOS &4 % QRs, QRgXHi. XH, N AH Vgs¥H B E, N,
BRAVecH e E, B, #h4E 8 “0” . AXE, »R2REBW,,
KEHEW,, BN EBA AV BERET, N WOY 58 F
EABMEAFTRAIECR, HBRH Ve L E, A EZ T EA
B, X Ny BRAY Ve R E, N AN Vs Wb E, it L
“17, ERE, pREFHNBAABLEZTYSIES “H”, WEgid
WAREBLIO. IOBEE{44E4 GBL. /GBL L84 %. %4,
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FERA “L”HEAFRERASCH “L” A AL FLFA S
WE, R TAEEMEE.

FHREALES, W THSEH RAMBAWHERELEA T
A ROMER, BHARSR LR ELERPIHEL RAM 3
GAaps. TH, EXEL, AHTFRETE X DRAM £ 108 %
YEGOFZX, MTLUTARRECHP R L AR EALHEREREY
Tk, BE, REZGZNEXRGELCHAMEAEE BANK A
Bl, WA vl M L6 ROM.

AXE, A ROMABRALELAHRIL P EATE LG E
FERZHHBLROM, ZHEH S LBEHEREZLNEDLIRAR
B.ZEHR, FBRAMATUMENAS. 8. t X EH AR E,
REFECUREBEFARECELES I ERERE.

ERAEHE, Je RAM W AEETYAE 31 Ff 746 DRAM &
AHFTHA, 244 HA SRAM £ L2 H44FMA. &4, &
B 6 ROM A A B 56 ROM £ 44 Tl % £ L SRAM & — & 4
ik

ALEF, SRETRARAITAEO AR LA R GERK
HROM. #ide, TUARRUAEARATBRARBEGARELHR YR
. BRTBARBGEREALERSE RAMAEBHE X SwAS L
ZHTHEROMARHHEELRERHZE, BhESmARRRY
WERATBANARBG AR LA RGESR,

Fl & #1693 &5 RAM #3:

B 46 77 M A% EE MMACRO # %6 DRAM £ ¥ — 4},
LA, A3 X MMACRO # KBk BANK AV LA
256 FF R (X% 8%F), #14£FEXZEXL (nx 8x i)t
B, BAYFEE#E 1/n ( Yiit(logn/log2)&), £ (8% i)
NEERLRAREHE. 5 —F5 @, DRAM &3k M25 69 5 44
% ( BANKO - 9 ) st F AR 2 E MMACRO & % f k4 3 45
n=16. i=8 8915 L.%, DRAM # 3 M25 45 % 444k ( BANKi,

i=0-9) ER 256k it B ME T, MAAEMMLEEE Ly A&
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g, £A4, A 10 A F4HEK ( BANKi, i=0-9 ) #5 DRAM #
% M25. M, DRAM K3 M25# &K 4 4096 F x 6441 x 10 &
BAhEHGR T HENH S DRAM #3%k. 3, &AM K
( BANK§,i=0-9 ) 4 T ¥ 5 314. DRAM # 3 M25 233k 3
$BHEREH, 7. Z45EEH. DRAM #3 M25 4 AMP
st BT A EE MMACRO &3 kK Z#3k AMP.

BAmERED |

DRAM # 3%k M25 % £ ASIC T4 A&k, w46 AT 7, 4
Akt ASIC R & Bz 5, ANH4ES CLK. 8 £47
( Row ) Wi 4EHF AX (L 0: 7], 4%% ( Column ) #3425
AY L 0: 31, 4%4 444 ( Rowbank) #it4Z 5 AR ( 0:
3), 447 &44%k ( Column bank ) ¥34E5 AC L 0: 317,
¥ ( Row ) 342 B4 5 CR. AHABEFERZERZE T BA . 7
( Column ) 4 ZHFHEF CC. B/BEHIEZFT RW. 64 FH$E
WMABERESTDQLO, 0: 7, 7). 8KAHBEFYEHNIEF BE
C0: 7], BRZLZ Vpp. EHE Vgs.

4425 CLK B TA®EEX MMACRO #9844 5 CLK.
RAEeETHLERANEAKEEERET AT H47.

I EZEFAX (0: 7] FETAHABHEEX MMACRO & 3 3t
5 Al b6 Xit, ARSI BANK A& it ( X3i) .
Fla4EF AY C0: 335 FH54M43 2% MMACRO #3342 5
Ai o Y., ARSI BANK AMg 53 at ( YiH) .

HEBREKBEEFT AR (CO0: 3) 5 TFHEBEE MMACRO
GAFINABERERI. RABKTAHANGARK BANK# ®
. X R E54%4BE MMACRO #8175 5| A4 4k 3 1k Ri R 3% 4,
EEABASMAEE BANKY MR, Adm, TABEKEELE T AR
CO0: 3IHMBRAFEIAFAMEBANK. T4 451,
B R £ F 3 16 A~ F 8 4.

P AR EES AC L0: 3) 358 TAEEE MMACRO
B FFIABERECi. RABRKT LSO 54K BANK 51
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B, AREMBEGANAFINEEERE CiARBEERLAELFH
Bk BANK##ME., mAABEREEF AC (L 0: 3 #H#HA
AEBIAGELEEE BANK 9448, dFFH 4 £, BT
EXZE 16 A F K,

THELGAEBERT CRHYETAREE MMACRO #EHEZ S
CR. “HERABRAFTESHBA.

ERABEFERERTNETHEBEEL MMACRO 844
5 AC. %7 8% 3 R 8 iE% 4% BANK.

MNBLARFREST CCHRETHEEBE MMACRO iR %
CC. EmABAINHFLSHA.

B/BHEFNIET Ro SETHMHBE MMACRO #4145 5
RW. Bx#X5.

HEHAHBERZSFTDQ CO, 0: 7, 7TIXPBTHEBES
MMACRO $5 A A 1/O 125 DQij. #ATHEHBRAHE.

EBEFVYEHIESTBE (0: 7) X5 TFAEBEEE MMACRO
MFPEMNESTBE. #7353 F VR ABESREK. 2 H W,
BE = LH& B A&ME, BE- HH&REAIA#.5AN, BE - L
M, FHAEHRESEA, FEATHHIE. BE- HH#HfaH
BHgEAN.

WELX VN ETHASEE MMACRO M S RE E Vee., 8
33V, BHE Vs B THBEE MMACRO & R W& & Vg, 3
¥ GND (0V) .

AR, RARBEETHEELSEFRMPF CMOSE G,

BEEH

B 47a-47b * HE T DRAM #ik M25 v 84S 8 A%,
“1” THBAESTHAEELF (VIH). “0” FHHBALEEHIK
2F (VIL). “X” FHEHEAELEFEASELF ( VIH) & F 1%
&F (VIL) . “V” FHBAETHA. |

7884 ( Row Command (ComR)) 2% 74 BF ¥
CR. AHASEERERET BA. ABIIEF AX[0:7] AR IFH
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AR IZ T AR (0: 3IGMBARZIA . ITHRLIABLES CR.
BRAEABEFERERE T BA. TRBEEZEFAX (0: 7)) ABEHA
MAEBEIZES AR ( 0: 3] ANAES CLK W EAZEA44
DRAM #3 M25 K. B 47a. 47b 8 “1” 2 FAM4H4IE % CLK
6 L 2 A4 £ DRAM # 3 M25 /.

4 NOP ( R#4r) MCR = 0% Z. 34 NOP F 2 it
4. X BT S4B 4E.

#HBA4BA (TR AFLEEAEAYE) ACR=-1, BA =1
REZ. B4 BARHEARE ( AX) - AX,) BATAEBELI ( AR,
- AR3 ), #MATABAREBZ T HAMK BANK & A #E
( Active ) K&, #4 BAAE—Z DRAMY: A 48 % T £/CAS -
HH/RASH THELZ. &4, 4 BALER T & ¥.

B4 BC (A G HFMHMAENS) ACR=-1, BA-0%%.
ML BCIETITAMEE ( AR, - AR; ) 8544 BANK
HMAEL, RERIAHEABKES.

5 3 4 ( Column Command (ComC)) ## A7 4 #4125
CC. H#FVYEHNESFTBE (0: 7)), #/E£HEZE RW. 7
MHZEF AY (0: 3 ARFNABMEEEFACLO: 31 8
.ﬂAui#E/\ FRLZBFRLEFTCC.EBFYEHIEZSTBE L0

E/BEHEZETRW., FIHBEET AY [0: 3] A& F G4
%i@ﬁtﬁ:-‘a—Ac (0: 3JAMAIES CLK# 4% H44E DRAM
B M25 F.

54 NOP ( RIAF) M CC=0&Z. 4 NOP R 2 AT
2, :‘irﬁ i R

2 RD (Fkhastdfikligsd) ACC=-1, RW-=13#
Z, ﬁﬂ:}‘aé\ RD ¥4, it sl ( AY, - AY;) & F)
HRA I ( AC)-AC; ) ¥ Z. 4 RDE— & DRAM S B &,
MET/RAS=- L. WE = HTFTH/CASHTHL. 2425 d
BAGBMEKE.
| E4 WT (Fla#%@fBEAES) ACC=-1, RW = 0%
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. BHAWT FEEHH4E. B gk ( AY, - AY;) &
PGk a ( ACo - AC;) #BE.

BEFYEHIZEFBE (0: 7) AF¥Eadtiri &
BRI, £, T BE - “17 , M Ai&m, Sk
##. ZBE- “0”, b &En, REFEERHE. BN, &
$# BE - “1”, #fF#BEYEA. FBE- “0”7 , FHAMTK
BHEBEAN, R E.

B 482-48b TR A THAEH KR EMAFA T HE RS WG SHFN S
A E. ZHAMAEBANK # i EAM KRB ERS ( Bankactive )
T FA4K BANK # i 89384 BA, MARFTHRAE
( Precharge ) # #5473t AX it 5 ( Sense )G, A 4k BANK

¥ i RAHABAREEKRS ( Bank active status ) . FH 4, BB A
BAEEERARGARBHATNIIES (Com C) KkE. X558
BANK # j ( jhift) EARABERETHRANS TAEHK
BANK # it9384 BA, B A4k BANK # j @& R&K S R#AT).

o R HMEK BANK # i 24544 M4 ( Bankclose ) %k & T #
fF3r F A4 BANK # i 69354 BA, Wit FHegirikik AX
it ( Sense VS, AMEKBANK # i XA B MHAEHBERS ( Bank
active status ) . R AMAE BANK # j ( jBiXxR) EA#HHK
MBS RATHRAL THAMBKBANK # i 69384 BA, NEBAE#EA
BANK # j#RE ( R#AT) .

Bk BANK # | »REBEFXMBPRET RN THEAK
BANK # i 934 BC, M#FATMASLE, H#4E& BANK # i &
AHEBERAERES., RABAKBANK# j (j5iF7RF) A4548
BREEIARRETHAN TFABAEBANK # i 69354 BC, B 4
HAMKBANK # j kA (R#ufr) .

HRAR BANK # i A ABABERABERBASHORET,
Bk YAt T AMIK BANK # i 89354 BA X4 BC. R A58
WBANK # j ( j5iRAR) A5 BAREXEBENG UG K
ATHAT* FAMBK BANK # i 89354 BA R4S BC, NWEHA
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4R BANK # j69 R A ( RPA7) .

wRAGMK BANK # i EABABRERSTHAA THBHAL
BANK # i#93 4 RD, MH AN ARK BANK # ithh. &4
k BANK # i EEABABERSITELERAAN THEAEK BANK
# itGIE 4 RD. ARABANK # j ARSI THREMITSTH
K BANK # i 9354 RDELKF LR ABAE BANK # jRE (R
#AT) .

W RABAEBANK # i EABRAEEEGKREATHAAS FHEEE
BANK # i #9384 WT, M THMIK BANK # i§ 5. #
4k BANK # i ARAREUASOKATRE LIRSS FEBAL
BANK # it9384 WT. A#AEABANK # j ( j5iXxF) £4£4
KETHERIT T THASAEBANK # i B4AWIT LS R E548
i BANK # j#9R&E (R#AT) .

A 49 YA THARAGERAGRILEBE. A4
HRAP, AFHRES,. FALKRAESIP. KA SIS, A
A ERSES2. LHEBEKREIS2RP. 2K A S2R. $idHkk
( Pipe line outputonly ) 3k & S1IRS, i s ( Pipeline output
only ) K&E S2RS XA F KA S2w. @A /A4S BC .
RD. WT. NOP, #A5MAGKkERS. B 49, iwa)\a“é‘é\
AT EIBEZAMEANANEEREGRERS.

/5 FH 4%

(1) AoAaE#E

EEREHEN, A4S BARAITE A K BANK L& 474 3
MBE. RATABAREIEI ZHEAELR BANK, A ( AX,
- AX,) BEFX.

AERASTH (down) BX (¥4 BAFATHRIASGEHL
BE) B, EAFESBAFHES RDEABSIWIZIRAEE LA GH
. B 4987+, RNABAEBERES, ZHMA LK S SIP &

# ( Sense ) RESISARAABAEERSS,.
| EHBABREX (B4 BARANTHRAAERETAE) o,
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MIE4 BA BHEAS RD A4S WT IR EE LA, GHEKE. &8 49
i, NFHKES Zd3# ( Sense ) A SIS KA L5k E
ERES;.

(2) #&5#% :

B S0F, *h RAS THHEXMHT - #% ( page - read ) I 4
MEFE. REGAKASBA (AREARE (FRAR) ), AH
fa LA G834 RD 980N, FHEHHE. B 50 FrEmAiEs
RD, sl EBEHHT. BSOPFHE LAASANSARGH T,
mAXTRIMFATREE, RAREF AHEKIE ( AC) - ACs)
MREREABEAMK, REFIE ( AY, - AY;) BEH#*4E
5. BS0fahit s THRIE ( AY) - AY;) &5 # 1. # 2
MBI, 28KRA. WEEBE, RERABE DO AN SM.
BSOMTHEIHFOREIBE IO FRE, NEBEEERKRES,
ZHAMABKESIPARES ( Sense VKA SISRABZBAMER
A. B4 RDEAE, ,Lmi,#ﬁ&:ﬁe&i% S2RP A &K & S2R & A
Fiidrd ( pipeline) kA S2RS. A4 BARAE, RAFAS
K& SIP.

ASIT-HGRARBXGEINOTFE. REBAFKS BA
AW LA, G834 RD WA, F¥iEsh4E. B S1LFFH LA,
AZANHRABEGH T, X TREAIFHATREE. REEENF
AR ( AC) - A RAIEZREFBA,EEFN R ( AY,
- AY3) BEFKZF. BS51P, FHEESEFARSE ( AY,
- AY;) 89 # 1, # 28 KEL. 2HRAL. REXEE, X%
ANHEDOARAGZM. BSIATHEDIEGKRILE 49 7, A
FHARES Z2HiEdR (Sense VRASISAAABAEBERSS,.
B4 RDIEBAE, 23 LM RES2RPAERSE S2RAS i
WEKASIRS. B4 BCHAE, ZdFMALKASIPRIZEH
KRES). FARMLPEWAIASBA, MR AESE ( Sense ) k&
S1S.

(3) B5#H4%
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B 52 F7H RASTHREXS R -5 (page - write)Sh G H 5
B. KERAHBSBAUARRLAENIRSWTEHEA, F&5
HHF. B2V FH LA SANAARSH T, 2 TFTREIE4HR
B, IR EFAHEAREE ( AC) - AC; ) IR SRAEAMESH
Ak, REFIE ( AY) - AY;) B EZHAES. B52F 7435
ASETARE (AY,- AY;) 8 # 1. # 28548 1. 28%KAL.
BEBAANAFTAEAZ 1A, B2 FHSEDHGKRADE
49 Fiv, RAABAEBRERS S, 2dFA LRSS SIP A
( Sense ) KESISRAAREBERLES,. HAL-AWTHAER
ﬁ%&#swvdﬁzmmﬁké &ﬁﬁ%ﬁ&é&#sz

B S VYT*HRtARBANA - EHHONFE. KiEHA

#¥AEBAUERAR LA,EAIAS WTHBMAFEEH4E. B 53 F
THLAAIANHAANGHT, a2 TEIEANRER. it
W AR ( AC) - AC; ) B RE, BRARESBKE, &
EHwE (AY,- AY;) B2 #AES5. B3 FHEASE T
)Mk ( AYp - AY;) 89 # 1. # 2% 1. 28K A. HEBHA
HFHFHRZIARN. BS3HTHEDARELE 4957, A
FRRES ZHEiEE (Sense VRAESISAAABRKBERES,.
HEWITHRAERIEKRES,W. 45 NOPHAERI S BAH
EFRE. BEBCRAE, ZHHAALKAESPARIFHERES,.
B LP G FMAHKSBA, WARA#ESE ( Sense ) A S1S.

EA&F AN

(1) 3#H4RD, H4RDFHNH ( LRR)

BEF—F#Ek. A—Tkie, o B S45F, THTHESLS
BB RATHEANGE. B, K4S RDFHLH RDzMﬁﬁdnﬁ
LRRAIARAR. BRATHABAONFHAEBARERS S, 218
b3k SE SSRPHEHEBHERS S;R. BRwm, sTE—FaKk,
AR RELELHITHSLSRD. TERAEEGHNIELSRDZ
ﬁ%ﬁ#%ﬁ BA, RAMITH4S BCHI4 BA, ﬁﬁﬁﬁﬁ
ﬁfg?
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HFRAECHMKGRILY, ESSHT, mRESAHABEKS
BHAEABERS, UNTARBARENERARSAEAEARA A S
P ATIHE S RD.

(2) L WITESAWITHEFEFR ( LWW ) .

B — ﬁf%ﬁt Fl—irse oy, B 56 FiF, £8P FHS
WT, WHEARBEEEAN., FIHESWIRESAWIZEGEDE
BALIARE. AXATHABAINTHEBRERRERS S, #8 3
ERES;W. &fm, ¥ TR—AR4E. ARAGTREREE S
#ATIE A WT. %E#ﬁ)\gsﬁéﬂ% WT Z W HATHFE4S BA, &
BEHRAMAARSLW

ﬁh#%ﬁ%ﬁ%ﬂﬂﬁ,#ﬁs7m%,#%5&#%@%
ERAEABERS, WA TABARESABARSERAREE SR
TH 4 WT.

(3) 34 RD, ¥4 WITHEHEH ( LRW)

B S8HTF, EIMARDE, wRxAN TR —AMEKOE — 74
HEZPTRASAWT, HE2EABES RDABASAWITIZH AR D1
ARG IHESLS NOP. FF, 84 RDAFHAS WT HEGEDHEE LRW
A2ARRN. IR TRATEHAOHTHALBEERA S,RPRiER
A SR, MBWTH/ANOP, B FTHBREKAS,RS. &F,
£iE4 RD B, REMNE —AHKG R TR HE S0 ITIHRS:
WT. ZAHRAHBSWTZH, RAHFHGELSBA, REXINMH

SWT. 5%, BSSPHTH QATHERE, DAFHIESR
A

ERAECHABEGLEY, RSN BSRELFREEER
A, WHTHEBABRENABAALABAOARDERS E B IMITRS
WT, 2% 4384 RD fo8d WT ZHmAZ D 1 ARHGEA
NOP .

(4) 84 WT, 4 RDHFHEH ( LWR)

B 59 BT, ARAWTE, S TRA—ABAEAGRE —Fi
FEEHTHASRD, NBRBSEFZARANE S D/, B, 45 WT
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------------

%ﬁ RDZ A& HHAELWRA1IARL. ﬁxw%k%aw
et BRE SSW, KBS ABERTHR4S RD. Kam, 4 WT
B, RESFA—ABASRARTREEERMITHRASRD. B£R
AN#AS RDZIHMAHGHS BA, REXAP|ITRD. %35, B
SO FH QA FRESRE, DAFRESRA.

ERLCABAGREY, XS AABALIABEARTR
A, O TARERBESGHEK, EHLSWT EH ‘gé%"w@#n#ﬂa
A RD. B8 E5ENMRAHEERTHLS WTIHHSL

(5) ¥4 RD, ¥4 BA/E4 Bcﬁ%ﬁﬁn(LR)

BT, EXA4RDE, X TE—FHAEREEERPAT
54 BA RIS BC. FF, 4 RDAFHK4S BAXRKSBCZIRAGR
¢M%LR%1¢%%°E%éfﬁ&@49ﬁ$%£ﬁ$@&§
S;RP %K A& S;R, &8 ARIMTIHA BA KIS

(6) &4 WT, 4 BA/HK4S Bcﬁ%%ﬁn(LR)

B 61 v, IS WTE, TR-AHMAESELEN
4734 BA RI4A BC. B, 4 WT FHE4S BA 4 BC I
MEDERELRA 1AAH. ZREALTH 49 FiT8ERE
S, W . | | |

(7) #4 BA, B4 BAKFHHR ( LC)

PEHABGIHT, ERAS THHEX R G FREX 94—
BT, TR -—AHEERO 2SS BANAREHALC. Ho62
ABE 63 b7 LCAHSANAAMUHAT, £FRAIEHANAE
*. ARAMEKE, 24H4 BAE&/&‘EHJ&%T%:‘:’E%#M?.

(8) &4 BC. ¥4 BA%%%WH(LP)

B S1AHES2HF, E#H4BCE, AT TH-— ﬁ%ﬁ&
TH]ABA, EEHANKBLP. A TRIFHTREZX.

AR F 9 B

AEEFYEHEST BE e BB ESHEREHS. &
i, REEEFYEHESTBE 28R L2+ E29E4. BE
= 1, REEFESHmBERAKR, S HfTHERE. BE
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------------

[ ) -
............

- 0N, AESYTESARERAIEE, BLHAESHRE. »E 64
v, ENGEETFYEHESBE &R A 2. B 64 +,
Tiﬁﬂf#4%ﬂ%&ﬁ$TBE‘0ﬁ$ﬁ$ﬂ#ﬁﬁkﬁﬁ
DQ k&5 4] F.

ER, REEFFTHHFIEZT BE S TRAHKEHRK.
BE = 18, RS#FWMAHKEGSEAN. BE = 08, RtfFEHK
THEN, REUTOHE. B 65 H+, EHOHBFFESH
5 BE t9FGMAY 1. BesSPrEET# 4bbegiEd
FBE - OXFESAKEHASE DQ Legs F. .

# # | |

DRAM #3k M25 &5 & H MR A4 yxﬁﬁiv‘%i%frﬁ Ritfr. ¥,
BEARASABARFRZABAGZIFEARTEN. BFHIHTHE
AR A 256051%*]/16ms (AFFHIENGEHE L2560 %) . &
BERENGEFRARTREKE 2560 A #/64ms .

AR

B 66a-66b 7 % DRAM A3 M25 # AC B K. %% o4 AN
tC 9 AR 15ns, R AFIENH4HEER 66MH,. 5 5, B
66a ¥, ACHMUEERFTHHBEREBHE (TRA (T = 0.5ns,
WMAETHEL 0.5 % Vpp A E. FREFEE 0.5 x Vpp #H .
REFHAECL (fifZE5E) = 0.3pF. -

B 67a-67c &% DRAM # 3k M25 9 M EZ D F AN M.
X AGHARAHACHEZ DY 15ns &, A LA = 4. LA2 = 2.
LP-2. LC- 6. RAhSHANAAMTALAHAABICRAS
AR FTeRE R4 54 CLK B ¥ 3 4.

ALEBRBEAEFAHPBTEALAN. AZAAAARGEEZDT.

(1) BT EEEEFTHEBRTEASATOLYAHER
HEE BB, AATHE, KENRARSBEHERTHAHEP
EHERGFFTHREH. dtm, AlaRGEZ LR IR THE
AHBORE, RS ELALASAVOLYAREY ﬁaﬁiﬁ%xazn
AHR e HELE,
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(2) &4, EAE#AFOEZEB Y, HTAL B FLHE
REABELHBABFNTR LRI A EGHE, BRTAE
AHEGHIESE,

(3)#m, T AT BEBAGFABRIET A H£BH,
A AFZABIRESR VT BAEMARRE L&A @GR,

(4) DA KBHESR, FHAER, SRABEFHEELGA
CHUBARBERE (BREDL) . EABGCERARE TR IFHHH
RN BPLEEETRENG ZH /0 K. i /O E# & A 48
RREAMEHAFEE, B, TR UVORREA—ZAis
MRS, AR ESH R B ERENZRRREGHA
F, TRRDPEETHAETHAHRATES. B4, WTAB4LE
BREGAALRER, AXABER, BREREITRAGHIFE
i,

(5) EFRXBELARIRS AT Y LLEAHE, EXZEF /O
ZHb%. B, RSUAFFTELEHEAGABRBESREEN T/O
.

(6) EARASABHAROBERBY, KA SALH54KeH
Rk, b, ATHRER —ARBBAIAFREEAGHEERSF
EEAMAENEEREARS, B AEF AR R REFTRE
FRAAHANGERE.

AEAREZAPBLARBAATHEABENETRGES, R,
AERARBREALLRY, ERARBEAVEEHEE R TAH #H44
T, BRARETEEH. e, EABE2YL MRS /0 & MIOi #
REFEZBELEZEHVOXRLIOIHAEDSHEALT, 5B E2E MR
PEERLETCTUAMR —K. A TAIEELEL MR iy
BTIGCGLERANBUHFKIBHBELIEBEE.
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