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AL A IEE, [2EARFRET b, 4P ia{a 2R 3% 120 #rd kB 6937
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. WAPAR AR 38 120 &4 R A THIEL DQ (0) #B WA T4
4%, X DQrclk (0).

HAKERAPIR B BB 113 BT EMEV %HBILIEE] DQPC 13
5 F2 DQrelk /5. 413t RE B4R E 3% 113 9V 4N BETUAR A A
REXRR A Z A, BHAGEET4ARE R 13NN %E, CMNFG
DQ ##4E 5%k, R HERARE R 113 BFUETEA LR 113 &
DQPC E F A A K XK.

EEFHARGRMAEY, 088 BEE 0 102 ¥R EIEF/TH, %8
BRABRHAPR B B3 112 (S) BRREEIHF LA HiES, AR, ©E 112
(S) ¥#REEERIAY DQSPC, ¥AE DQSrelk FIFLATEIYITHL
#@ABRF (DQS) P, F—F &, KEM4PRI LB EETHRGEEMK
BRREFEIL, 2R, BAHHA B4R E SRAREIK DQSPC, H&
ANEEAE (A DQ (0) 2] DQ (N-1)) R4 49155 8948458 R
FA5R F vASRIZAEAT DQSPC &K . #38 B M «IRIZ7 3T 618 Bk . AR B,
8] TR IEFRT G LB Bk & B RPN 4F— R 3, I @ iL @R
b—RAB., XREKY, BHAEFNEEL TRTELERFHLE (K
FABIEAT 5 Fo T 6 LB AR A B B R Z B X R )RAV AWK
I8, FEeRENGE—ANRIGZEMATRIETI, AL EMNGX
R EA K1,
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A 2 RARE —AN LRSI AR F % 200 9 ALR, BB
#HFETUAGE 1 HEALEIIT. £202, Rgmiei, hmitidfee
—3H, IR BIRA AR E %, KB AEEI RIS, o
H£ 204 P73 . JE 206, UF AT & B AR A BT 4T TR B 388 AT A #h 2 DQSPC.
4o BT PTE, 4 DQSPC #EE T it 4bARda 8 iR b B4 3T G L@ AR R
#Bt47 DQSrclk E FATHIKA) AT G 2B AR A HKIBR G ¥ OB, BT
DQSPC. E—AR#&H) ¥, 8] 6kl bk A A8 4F DQSrelk £ % i£ PLL.
RxPLL #3288, 3% RxPLL 8 o4, A—ANR#EH T, WL
BRI AR B BB EHE (Flde, —FF), ZREZEHH
B) A% A X R VA Z DQSPC. £ H —AFLhbF, Bintjd (RFH)
i ZATH #2 DQSPC.

82T DQSPC, Hi#T@: 8k 4TIk E &%, Hikaedcdgnd
Sk B B34, JeiEk 208 BT, JE 210, EATEIE4IEE DB AR LN
DQPC. et T A% B 1 Afik, AiaE4REV%YE, DQSPC #&
MmE|FA- DQPC ALt B#rd k.

L#E T DQPC, FRAE LI Ak B Ak if4hik B .38, 2L 4B
BH4PIR B B3, deiE 212 Biw. REE 214 HATER W R GBAE.

AR 6 RAEH T, AIEFRERE QAR E F4TERIIL AR
EANEAPRE OB ERGETHOTRS —NERE. Flie, E—A %%
B, WwR—AHEAN DQPC AEFZHKENHAAR (Fl—FAA
) NEARKE, MEELE 208 FHaH %I, EH—ALHkbH)F,
EABKBRD 102 WALEFHZ2 T RNERSRY LK, i
], R TBH AT, EXHGRAEHA T, ZREGERALZ4
WE T4, XA I — A0 T R EAE R 5) SMALE IV B (DDR
DRAM ), *t-F DDR DRAM ki, A#7 B RT A A Ve at4P ik 5 4.

EXRR B kb b, B 5HE ARG NRPATH TR BRI F. T
VAGTT 4 R A48 2 w8 0 AP MK (behavior ), 1EAFSRAH A P T A
BEHBORAE LR GHR, AR HERGFTER THREZ LR
8. B T HATEHAP IR B0 9| 4k 9 T S B 8 ;A RAR L 44 ( S RA 4945 )
B RE T4,

EXEAFHERF IO T ERRAYEAPOE—FELRL, HAL
Q¥ 2V —ATERENTRESANKEATE $ANBKIBELAAXKGTE
IR QI B —ATRER TRKEAMET M. £—A %%
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Bl , PTiRE S —ATERER TRIKKIF4 3 @A B MR E4PRE
W, THRIA T FTEL BT RE4ATARSRAHRAE,; URE
AT AP IR B B3, VT B B A T AT B RAR R A AR B R A
WA, AR E Y —ATERER T4 HETHNNITEG L
1B ARA BHAP R B B BAE 5, AR AT AR5 RAF B 4P SRIZ AT ) ik a8 Ak A
RAFET4P.

FE—A~ 4P, AT E LB AR BH4T IR E SR 6912 T aEi®
B AR I AR RS, S L P AT &bl Ak it 4P et B o 8 J3B 45 a4 R
BARLE oA = A BB 4 RAS.

E—ARRHIT, EVGIR, ARSI RA AL A SR 4
BF4FiaAS a7, Frid £ — A 3B 45 0401k B 25 46 Pk 9 4E B R
Ee, A b ARSI AP RS LS Rk A TR AT @ LB BR A BH4TIR
B OB PTiRE S ARk A0 P R B S nH4r S, X P ATRRIE T AT
%38 PR B 4P R AS .

FE—ANE#REP, EFREY —ATERIA TR QGIELTH
9], P £ — A ABEALR4PIR B B3R R JEE S, P W 1) Adg 45 a4t
1o R B 2 &, H ELATE 33845 4143 ML AT i 3T &) 1k 18 Ak o BT 41 A3 fa
ik,

F— AL P, LG FEIRAF D] W, ATERT & E bR a4
W B, B2t F A i AT ) 338 Bk A RARET 47, 6L38 ™ AL A6 38 Bkt Bt 4R
#; ABRASBEEVENE, TR EY —ANEEA4PRE B2 F AR
$e3BA5 RAERTAF, PTIE AT &) 3B AR A BH4F U B3 22 AT iR BB 5 D AR
RAEBGE, H b APTIE A G LB BR A B P R TS T R ATE AT @ik
Bk RS, E5 RSB RS AL E A BB R4 RS .

E—AFR#EF, 4152 NP HE—A, FFEE Y —AN$IBE
B 4Pik B B L3 IB(E 0T 4Pk B B3,

BE—ANRHEB P, LPITEE Y —ANEIBE 4R E % AR A
B, FAA R BN QBB B R E S SIER4E 5 Bk
RrARMEE T /A8

E—ANEHRA T, Bk £ — /33845 0 4h Yk B b 3838 st 8
B, EAM R BT /IS T, Bl b R SdE a4 Rt .

FE—AFTkb) P, T/ A G i BT AT Z 5.
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E—AE#kHIF, FFRE Y AR E OB 0L E,
15 Ak B4k o 1) BB AS B 4 4 4% Am B AN BT ) b 18 Bk b B AP R B b a4k
55 L, H¥ AR5 Qi@ k@ mko it 4P As.

FE—ARHHF, iR ) — A BB AR R34 QAR AP A4
IR B3, i AP ARAS 3E IR b B N sk B e da S B A 2R E H R
SR e

FHHIL QIE—F i EATRANR, E LGB A 84, YARLG PIE
TR, BARIFATR G R AT RIRAE R ik, PR kA DT
GBI APk B B AR TR G RN A E NGB R R
AP RAS; B % E T — AR AR E BB B A TR G EH
A B AR RTAPRAS , 2P PR IR A4S R AR R AP RAS LIS P AT
#) 38 Bk RAEBT AP 1545 Fo P R Sk 3845 RALRT 4P 1075 .

A—AEHG T, QAL ERR TR F RO B %AE
)ik 8 BRoF BT AP R B B R, 4 SR AT iR AT i B AR Y B AP IR B g B
AR B i B4R i AR B B3,

ARG T, TR EREAGTEF RL O SBI%MER
ERF4P R H B 34T, Bk AT BT G b B AR B AT M B & 25 B4R R AT R K
T4k 5 B3,

A—ALHH T, W EREANFEF RLOR: EREETH
], f&EATIRBTE AR BT AR B w2 B AR AT AR R AR A &
3%, RAFHTIEBARAT RAERT AP R4S SR IZ AT BT A b B R F RAERT 4P R4S

BE—AE#HIF, W ARG EANIEF L0 AMRAGH
BATRAARE S — AR E B, AR EEVGE S — A4
W E 3%,

E—AFHHF, FREY AR RLEHOHE: BARES—A
BRI B4 E— KV A B T M FH M GHARE ) —
ABAEH AU S %40 B I T R A AR GHATE B Y — kiR
BRI RIS A SRR IR R R A

RAMIE QI —FAE BT R BAR ok, oy 66 DA
it 38 B B 40 B SL R T4 7 R T8 30 RAEHE A 40 # s B
SP1aAS; Ik 0 —ABAR A B APHL BB R T E RAPH AR 8
B RAER AP ARAS , 3o AT MBS RAEB AP A4S L35 AT i4 AT 1 03B Bk
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7 RAE AR A Fo b R BB A5 RAE R4 1545 .

— AL QI B AT R @ B AR B AP B BB, 1 8EET
E AT G LB AR AP IR B R oF L AR SR a4k B 34

— A LS O35 B GATESER4SPIRE SR, AL
1B Bk B4RV B 58 5F B A% 48 P iR AR i 4k B 3%,

— AL QI R GIBATRRNE] , 18 8E AT IR BT G ik B Bk A Bt 4Pk B b
%5F B 2L PR B3R BT AP VR B R, AT AT R BB AS RAE R 4P 1R A4S SR IZ BT
B 6y 118 Bk RAE BT 4P R4S .

—ANEHH O AFRRGYEAHARRNE S —A4PRESE
1, AR EZN%GE ) —NMRKIEAESERE R,

E—AE#HP, FFEZV —A 4RI T4 AR AFRES—A
BRI E AR E—RINSGRZTT R TR, QIR E S —
AMEIERTAT IR B BB R AR T IRRE; AR TR £V — AN 3B a4
kB BRI ERE.

LHGL QI TR ERIEGEE, O3 hBRAIETEELE, A
FAAEGAN R LR ZRBIRAIZES; AREV—NEPBERER, ATEE
BAR LEEE Y — AT, P k8 AR RAER AP ARAT F A
1@ RAEPT IR LB IRAE T, AT £V — /NI IR RAF AP HT F
VAR SR 3% AT & 2t Fr 6 40k 28 16 18 Bk RAERH4T.

E—ANEHRA T, RBIRAFETEAEBNR LEEWAREE.

JBE— BT, &8 Mk K %0k BR A AE 5 A5 3R S AoiE K
EEALE 2

EHP L QIE—F R ARIEG T, O EEBRAN A LR EEBIR
A5, ABREABNE LEEEZ VY —ARELET, AP R R LML
i Bk A AE 5 3 38 PR A RAE BT AP ARIR Y — AN A st R AT i k18 RAEBR A
MAPeg AR R, B AR AL k3T F AR E S —ARBEET
HAT RAF 2 — A48 RAERT4T.

E—/ERHRP T, KR BRAZ T OIEERNR LR WL E %
B ARFIET.

B— /LB, &S0 K £ PTR 38 AR 4E 5 L3548 BT K i 4 Mgk
KA BIRAAE T RS ST BIREZ R Sk,
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)L @FE—H A AR SIE K R, G AL E AR R4
R E B, THEA T @Bk R4, AR E ) — /il
i4P ik B w38, THL B A FAFF 3845 R AL 4P vA BB i BT ) 1 18 BR 4
BF 4Pk B AT 5, ATk £ ) — AN KB4 YR B0 B8 A R B3R 45 RAF
B 4B B R ALIE AT 20 19 SR 3% BT 3£ BT &) ik 38 Bk o RAERT4F.

FB— /LB P, MPTE AT G LB IR A 4P B BBk i fE 5
Q38T BB AR A B 4P A3 , JF B b A3 3T @) L B AR A B 4P RS 5 b )
R4S AP R AS AR £ A A F A SRS B4R AS .

BTk, EIGYEK, PSR E RA4PE T > 4 B384
i 4P R As k2t Fr, ATk £V — AN BABA5 B4Rk B b 38 BT iR D) SR B R 8
EH, FBE AR BIBAS A4S GLIE S R B PTIE AT & 2L BR A BF 4K
B SRR E AL AN b R B4 e, X P AriEESTEENG
1% 38 B B 47445 .

BE—ANE#HAP, EFFEE Y —ATEIA TEIKYIRHFETH
), Bk £V —AEIEAL 4Pk E R ERES, AT R AIB s a4t
A% R B &9, I BLATiE 3845 0t 4 1a 45 ML AT £ 37 &) 638 Bk B4 1a#5 M
i

E—ANEHBF, ERTE BRI S, FriR 376 ik 8 Bk it 4P
W B Bewt B i AT ) ik B BR b RAFET AT, L4387 A AT 6k Bk B4R R
#; ABRESBELISGNE, TR E Y —ANEIES 4R E &%t FATiE
F 3B A5 RAFUT4Y, PR AT &) i 38 ARk A BH4T R B 38 AT A5 4R Mk
RAEBGE MY, I AL BT @ 1 18 AR A B 4P I8 BT iR 43 5 R AT AT @ik
BRRF A, E5 P AHE 4P RBARLE AT A KBRS,

FE—AEHRHF, 43P S AN BEAFHE—A, FEREV—AK
EAL R AP IR B b3 LI 4Tt B 3

E—AEHSF, FTEE S — AR R I L5 @35 AR A
B, A BEEAR A G EAEL 2k B 6338 4P E 5 5 Bt
FTARLE A8

E—AFRBF, FHiRES — AR AR B 5E QAR K
B, PRt S BRIKATIEFRIE T, Brd P I RIE(L 4R

E—ANREH P, PR /AR TG ATEARE 5 B B ICATAR R A
T d¥.
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E—ANEHBF, FTREY —ANHBELEARE BB T OIEMES,
Bt 32 Am ik B 4% P i o 18] S48 45 B 41 R A5 A 2 APT 3£ 3T 8 26 38 Bk A B 4TI
BB TR T L, R AR S QAT G LB RR A i 4PR A

E—AFEHH| P, FTRE Y — AR B4R B B3 LSRN AR
JER @3, B R B 4P AR 28 3R o B AT i ik Bt ir b HF B A AR 2
W I BAR BT APAE 5

FHGIE QFE—F A THRKBE N F &, 0% AE TFHEKI| Ak
B, BB BT APR B BT AT @ AR R4, AR JEEAT
F 18] 3 F+ BB AL RAF IS 47 VA SR IZ AT 32 B ) b 18 Bk o RAF BT 48,

F—AEREH P, MATR AT @B AR A i 4P IR B w2832 AT iR AE 5
QIR G LA B 4P RAS , S ELE T AT AT G @ Bk B 4P R AS 5 F )
BARAZ WA R A5 AR S AvA B A SRS B AP 1R A5 .

E—A T, BN ERR, FTRBIBE RN BT 4 SR
B SFa S xt F, TR B —ANBAB AP IR B BB AT IR M BRI
E, SR TR SRS WA RS 45 5 ok B AT AT @)L BB AT B AP IR
R IRE ARG A T R BB AR, L ATRE T aKITE
it 38 Bk o B AR A

A FABIY, ERTREY—ATERIATHRKGIMGETH
], BFEE Y — AR AP L 3R AR HGE 4G, AT P R R4 B 4T
s % B R 6, I BLATE AR 45 i) 47 1 A5 ELAT £ ) ) b 18 Bk o B 4P R85 Mo
£,

BE—A LRGP, EATEELBRRA D W, ATEAT 6 L8 Bk B 4F
W B 0Bt TR R @B AR RAFRT4F, @485 AR @B 0 4P 15
B, ABREBELD SR, i E S —ANEBAR4AIR R 03B FATE
B As RAL R AF, AT E AT QL BAR A i F iR B 0 312 AT 8 B384 SR B
AARME G, B F AATERTE) 118 AR A BT AP 6 AT RS T R AT R AT ik
WA A, K5 ¥ SIS AR AL T A BRI RA.

BE—ARHH T, 45T REANBBLETF GFE—A, FFRES —A K
FEALAT SR B R QLSRR R AT IR B 3,

B—AEEBF, FTEE S — AR 4PRE B CHALA R
3%, FTidARASAS T B AR B 64 BB A 2 Wk B 6G BAB BT 4745 5 S BLer
RTARE £ TR .
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B—AFRBY , TR E ) — AN BRI R B 384T @ ARt
B, TR BRKATA TR T, ol v BB RS,

B—ALHEBIF, Frd /048 T & AT AR T S BHCAT AR A
VAL

B—AEH#HT, FRE) —NEBELENHKECRECHEMESE,
P i& Am ik 883 B iAo 18] B4 B 7 4R A5 Am 2 A PT 3£ BT @) 320 38 Bk 7 B4k
B BB G TRETE, AP ATRE T QBB WA RS,

E—AFABIF , L E S — A RIBA AR S BT AW SRR
SEIR BT, FHE AP ARA SR RS ik B 404 S L A Pk 4
WS BAR B 4015 5

VA_E 3538 649 R K 98 845 & T AV h A2 3| B AP B3 P AT —FF P 4
HEERER, PIALBOEELRRTTHAZRZS (PLD), diHT4H
#211% 5] (FPGA). T4%#EM7|%4E (PAL) E4. o THEBEZEHF
B ETFREARTHEY, URAEAERLHE (ASIC) fob s £
BRER., FRAALAHFTOH—LELECTHRECHE: FPHARSE (oT
BRTHAZREAF#B (EEPROM)) ¥4 B, SAXBAEE. B
. A, s, KK FETAALR A T34 69 S840 6 sk
R, iE8 ORFNFEESY). ZHEN. B (H1) 8, &
FEBFRBMAATA LB AV GRS R TR, SR, ARGBHRRTU
ASFRELEV LR, Sl BALDFFARGEERZKRE

(MOSFET) #AK3=Z4 K B F -4 (CMOS ). SHEBE R L H
BABSEE (ECL). EAHER (Flieat iR omfc B sdY
RN ). BERASBRE.

RIELTFTXRARSHFEZR, TR, EENAFHFRANERFF,
FOLBFRBRBEHOANETARRIRNRFTANES., L3R
W, RGEERBTHES. ALK IEHNAL N CHEEHKRE
BHHEIL. Bk, AR, CETXP?. “UAE". AT Rdh ENE
Bthid, BRATRYHEN, BYZEMARFRLEZRT HQGETHZ
2. BRI FRANARELZ A F 0T, B E T REAGHAATR
#: FHFERGET—A FIFERANLFRART 7]+ B A G4ET4R

A

2 o

A LSBT R AL AR E RS HHARRA T FHERERLAR
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F R TAF AR, REAHTHAGE &, AT RPN E
LB Fob T, ERFAABRBEARAR HARE, ERZAGEE R H#TE
HERBRETRY., ERREYRALZANEETALATEE RS, @
AR FHok LA ¢ @A HBAEZIMAMLE R DDR DRAM 4 £ 4.
Bl #8328 69 B FPAE T A E BT SRR EM P 56, JFETAARE T
iR e Ko, B, BRELBATRERE, ERAAA—ANAE
B A T s ki gg .

Fe 5 3164 2B b, e SRR By AR R AR 6L ) 0 — 2 R AT A
ETFITPM. B, &, FHEE. BHLER—BLEEEF. 2
L 343K 864 R B £ 364 693 Fe AT S W vARRLE S VA SR A 5 S 64 L4645 . < vA
ARIEA_EF iR R AT R LR,

BE, BATHRAIZRE, AR & KER R A& T AR
2 32 75 ik e B G PR A AR LR B A ) B K P BT 6945 2 K6, f AL
RIERH QIERERF) B R REBFAEREAAL BT EE S, B
M, FrifFrikfe R RS AFRATTHRSE, R, A Famrettsss
RGBT uRABRITAL.

RERATAAREN FEFEENEEFHELTAEERAZR
X ER, 2R L PAMEITEERANZLXHBXMET I F kL E
HEANFE. B, RERFTRF kMEEG—AF @ T AR AL
BT AR 56, 122 A & 47T AR EAUT AR 6.
Hit, ZPAARGERIRTHZ S I RFIBRGRF], AT
A TRt ik fr i B 09 18 5 @ 4k 8 AT IOME 4 5 SPARAL B R 89
% X.
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* 2 AT A4 A 202
1% 48 AT &7 it 3B AR b B AP R A,
PRI T3 204

1B AT AT 67 3% 18 AR b B A M B 3R A A T 206
DQSPC

‘ 5 kW ) 38 AR P AP,
-1 R B B 4 M S 208

E RN LT Ax
DQPC(0) - DQPC(N-1);# DQSPCAw 514042 878

— 210

1% 48 AT &) 126 38 Bk o B ‘1"%&, 212
FrE b R e AP R A

A UATIE R ﬁ’J % 203

A

\-214
216

A2

Y N

200 —"
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