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[57] BH=E

ARWRART —Frik R TR S AN GE
IR R R E U R H 7. &% —# T DDR2
(AUEHIE LS 2) B Id a3 B kB
Hb PR AL W] AR 5 ON G AR P R ) M R AR AR ROR,
TR HEMER B SR, ARHEE—
T DQ IE &8 B 8E, IR HBANEHE ANk,
{BTEZ JE AN I Bk 8 BAESE RS A7 . BRI A BT 152 HY
S N w2 A RETEE L 1 ) BATR Y, Bir DAFE I o
AR A, bk (BORES) 2P A
M. b, RS R 1L E AR R AP
MAFERER . XFF DDR2 ki, A NANEA
FEIRHITELL T, RTERME ceil (N/2) N2 E A Hudik
BB AR, BRI AT DA AR R T AR O L s
BE. TEwmBEN —DLrel 4, e Bl
DDRI1.
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1. —RERGLBEE, LA —LIhBEIAR 4t 4 AR
Ak 6 B AIERBZIGILRIED), AR EAETHERLEEE O
5 A ER B SBEABE T i N AR — B A ikt b Z 18], H—
ZREERZERHK—#EDe, £F, g2 IR EZZVHAPZ—AUBYE
rfﬁAH%mﬁ,ﬁéwki&&mu#ﬁ@r% B BRI 5.
2. REBFER AN ERCREE, AHFEATEFHAEANEAN
B Bk 5 2t L £ %010 E 5] 69 B A (WRITE) 474~
10 3. RIBRAER | RN EROUBRE, HFHEETLFATENS—
B BRI T A LIRS 5 A SR E BRI 0 5T A
4, RBRAER 1 TEAERLBREE, LHEETHLE O
S MR, B—iZ il AR EA A MIZE ER Bk mE T A
bz —, 7kl 7 A AR E E AR R K AT, AR T 4R
5 EHREDEHETHINEZE RS,
5. RBBRA)ER ARG EROLEEE, HHEALATHLE LI
BAEH iz @ R MAZE—ZE ER BT A,
6. RIBBAZK SHIEGEROUREREE, HHELETH P LGRS
BOIE—RANSE,
20 7. RESAEZRAMEGERLREAEL, A EAT LIRS
KABIEHF— 7B @ a9t 2 E A .
8. HRIBMAIEZR T A ERLEEE, HAFEAETHF LGRS
LoiE—RANE,
9, HRBERAER | IR ERBREE, HFEALATHFE—ZEE
.15
Ehr—d@ @, RAAEE—ERBIRT; AR
FV—A4E, BEZZARGEE.
10, RBAAFAEZR 9 AN ERLEREE, INHEETETAEANE
b —if 7] L35 — 2 B F B an ik,
30 11. RBRFEER I ARG EROREE, IHFEATHETANE
i ) 6,45 — B AN FF A 1)
12, HRIBARF| R 9 A ERELHRET, SHEETHAYMENE
&wﬂﬁﬁeﬁ»ﬁixﬁﬁwﬁﬁﬁ,
. RIBRAER 9 RN ERLIEEKE, ARFEATHECHE—R
35 4R Z%%%’?‘?:,—t.l?f*—/l — 4B e L.
14, —FREAFOBARLLRL —EREHEEE T Z—LILIKkE5] 8

25 RPE

‘é?rn
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Fk, ARFMEETHAIETIH SR
Bt —ER B E4SE T B OSbi i AR —F A ub# sk 2 14,
BEFiZ PR BEHOEIUANATRBE BB, AHF—ZLEARLH—
B Pk
5 BRI IR £ 9% B KB A A& — BT BRIR S, ik B BRI
st R B LGRS 2 — B A (WRITE) 404, A&
R FEMHABETA AT GZERETELFHEANAZZE AT,
15, ARERF)ER 4 TR RBAZNHNEANERA —EREEEE P
Z—iRle KB 7k, A AEETH AT 694 E R 55 DQ EA .
10 16. HRAEARFIER 14 AT e RAEEFH B AL RL —FROUEBEE F
Z it IR 7k, BAFIEE TR Y AL ey “BABHREZZEA
WAL A A B B — B BRI T, P AR T A 2SR RS 2 —F
NGET $ig T RAL A LT B NRME E ARG 8,
17, BRABARANER 16 ITEARBEIFOEANERL —EROLEEE T
5 Z—iUCRES dh gk, HAFAEAE TR P AT 6 SR BNIZ L ER B
EH a9 5 —A, AAEE—FH—i kRS, LRIZEEREMAAIREE
— % B BRI,
18, HRIBARFAERK 1T IR RBAEFHBEANERL —FROUBEE T
Z—UNUAR RS 6 ik, RAAEA TR AR 69 % bR S iz g
20 SREE OGRS BRIT ATAE Y.
19, — P EREEREE, BA—TILREZ AR 64— 4 Bl
RGBT GER LR RS, R E TR UELE 04
—ER X P4k, #84 T —F MMM AUR—F Atk 219, A
ARAE N ANB AR AL, AR
25 M AT 3843, #8482 ER B F4E F 25  ukdr, HP M < N,
20, ARIBASALEK 19 PRikagEm s E E, A5 te £ T H P g e M=ceil N/2),
21, ARAERAIER 19 TR BB K E, HaFEE TR AriLegie
TOARTE 5 5 Fir EARAN JEDEC (&, F TAZIX 3T K R FAS 2 49 DDR2 (R 454k 45
4 & ) A7k,
30 22, RERFER I AAGEROREE, B EATLYEANE
ANILR R H 1. 2. 3R 4,
23, ARERAER VI AAENERCERE, A ELTLEOE—W
53542, BEIZERR PHEZF AL,
24, HABERFERK VIAMEGERCUREE, LH s TFHLPRiLNL
35 TR S BT EARA JEDEC (b, F L4235 41 & B BAA-19-2) ¢4 DDR1 (42 4435
f 4y & 1) vA B DDR2 (RRAZZLABAE M & 2) 4754,
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HRBEMRBETEEALRYERCRBREIURL 7k

5 B AR
AEARFE(:F—RERLK (O LIKEE, LML H LT
F DDR2 (S4B E 2) £ MR BIKITIAARE T PRBEHRBETEB A
AR 0 PR o S A SR,

10 FEEKR
DDR2 & —#F & #4437 49 JEDEC (& -F LAZR it A B BEA L) iTiTik
AR O 2004 5 1 A ANA, GAREsR 4o JESD79-2A % DDR1 A 4@e4
Jefe AR LG, DDR2 #7485 DDR1 AF/fARtb X FA % % g ait, 1g4769itie4k
AR EHEBEBEARTAORBA TR EARE, RTHLRbEAAZ LR
5 K % (on die termination, ODT) Z 9}, B 4T#uitiki@ (posted column
address strobe, posted CAS) VAR WtAezEiR (additive latency, AL) Z4&
TR L 1A 4 B Rk Fo A HOE 6 A F4F AR,
W F ATk ik 18 A B K An iR, 3% (READ) 2 5 A (WRITE) 4 4~5T 1A
1 /23 (ACTIVATE) 40 4-Z J5 L BP 4R i (issue), $K/5 ¢t READ/WRITE 474~/
20 WATETH A SRR — X T B AR B 2 (clock cycle) £k B #4984 18] (B sb bt
HaitiR)
DDR2 #4 JEDEC & X AiF4THubikid3EiR (CAS latency, CL) #9424 3. 4
X 5,484 Z F DDR1 M| 4 1.5.2 & 2.5,/ DDR2 69 B A\ 3E:R (write latency,
WL) 4. X1 %. % DDR1 A B AR AL —A B, DDR2 £ LB AERE T
25 LB 3R (read latency, RL)#—, BF WL= RL-1, H dikdiaEiR RL) FF
Wt An3E iR (AL) Ao 473 0bik i@ 3858 (CL), BP RL = AL + CL. iX% READ #=
WRITE #930AT484 T 81 31 @ (time profile), EMF X AAFLBEMNE H R
5 & %4k (pipelining) , F# BB T4 £ FHak o iC 4.

30 KAAS
AE AR S —FF DDR2 (RAZ4IBAE M E 2) T AR RILILIREKE Ti4
B RAET BN R GRS BT HFRZBAK, TR A48
FHr b 328, AEARBR VB LR (A g ERE) ART
A RRARTHRERE @ AR,
35 RBAKRZ —BEEHARPIMIREG DQ ERS $4, DQ ERES
4 REBANA KB NKI PGS, PEZ EHEANRE LS WAL, B
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ik E RBEAFASREAESEHRPRE, AL SR TEELIE, H
EKA) N EVEAANASAK, Ak, AYAS EH/T LT LEAR
HRAANTRE LR ER. #FF DDR2 ki, A NABAERHHAT, R
EIAE ceil N/ DANEB AL EAAIRSE, BHTAT H & ARt
s Higmik A, LF, ceil<ofRAREM (ceiling) Bk, EXAXTRF
F x B DL, RB IR FHAS], ABRBL -ANBINFIRE, FT VA
% 3% DDR1, EFr b, KK BAEM 3 5354207 L& 480 5 A45 UL, 4 7 DDR2
vA%_ 1 # DDR1,
AZXARE —FHERELBEEL, LARICAEI ARG ST ES
0 ARAEAEA B AN ERLTUILRES], KBS HANERS FPRBE
FIbA AR R B AR B Z ), BAERBTHR—WE T E LT,
XEFEREVREYZ —AUBRKESEBARKRLS, E4NAURES
KL H — i BRIRT .
AL PR —F R AT EARRL ERBLEEET P H)LICkE 7]
5 MFE. FEOETH TR B4, RELRE PEMETE AL
ANABB A 20, £P ERB B4 0462 A ERS BB, A
HB—ANERBZEH BT .5 EE, BARLIEEBARLEHNAE
FB BRI S, Hb e AR S A B B AR T 6 B A A; KRB, RiFh
WAREF L R T Xk P S L FHEANELFT NS
20 ALZRERE—FERLELEE, BHLRAKEIAROSWIY H
RARBEFHEANERFILILKRES, WEBTQE—ERZFHUAR M
MNRE IR, ERE BEADE T B AU N AR G N4 B Z 18], F] vA
RAENABAERFL, MA T2 ER B FH4ZF A MMM E, 2
M <N, E—EHB P, M=ceil N/ 2)., mE, FEE & L3 DDR1 A
95 & DDR2, MM = ceil(N / 2) +1,
Ak KL G Pk o i B 8. 4FEAK SR EAR HIE, TR
4k T, FHEAOMEBX, i@l T.

B B 3%.9R |
30 B 1 28f4% DQ EA BIER $4beMA T B, L Petds DQEA
RIERBLEAEH S AR 6) S TBEFANMEE, IFETRFRTER
# 5 IR5RIZABAERE AT E R SR Tk
B2 RIRBAK VKA EAFGBARNBL E4GORFTRA, LF
DQERESMALATEHNAXE AR EA, HFAREL I £
3 B ILERBERHIZwB1AEN S F.
B 3 RERBALPEAETHROAGBE UG EEOHAFE, Rt
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TFIR 1,50 2.5 AR 4.5 693k 3R VA 2 PT B R 69438 S AP L.

B4 RIRBAKABAZE RABGBEARIBEE4F DQER B H —
KA RAHI QG 0T RE,

B 5A ZARB ALK A4 T 5645]69 WRCLK LB WRCLKB A5 /= 4 4,354

5 3B, 3P WRCLK vA& WRCLKB if5 oy ot & 35ARIE 18 4L Bt An 38 iR 69 B N &

AT VAR E 30k R B RRAT A,

B 5B 2 4R EE KK B4 4 545089 WRCLK vA B WRCLKB 5 = 4 &, 35 44
AR, BFE SA 8 KA WRCOMAL., JCLK vAB WRCLK RS a4 &

100: 3EiR P4k 102,~102,; ERE

10 104: B ML 106: BFAKE
108: B AMhb#irh 110: 3 T HBAF P2
112: &% 200: BAbLEAS S B4k

202A. 202B. 204. 204,~204;: ER B
206. 208. 210. 212. 214. 216. 218: %42
15 220, 224, 228. 232. 244, 504, 506: RARE
222, 226. 230. 240: CMOS i@ [
242: P4
500: WRCLK &5 WRCLKB k5 = 4 &5
502: NAND jq)
20 AINLB: 3o hbdir A 38 iR A4M&
A05B. A15B. A25B. A35B. A45B: ER E#rik
CLK. C. CB. JCLK. WRCLK. WRCLKB: HfBkiR 5
DDR2. DDR2B. DDR2CL2/3. DDR2CL2/3B. DDR2CL4/5. DDR2CL4/5B: %
5
25 WAC: B AN AEEEK
WAINB: B Asbhb#ir AAMK
WRCOMAL: %5 M Am3E iR 64 B A4 4~

Bk E#kF X |
30 HEARE L=, RAED) ER LR BHMMATHRFTEE, F4

A 1, 645 DQUEER BAER $45 100 A RAAEIB T AERG AL, iR
B4k 100 A AN DQ EAE 102,~ 102, A4 B 483 £ B O b A
104, DQ JER 2§ 102,~ 102, piAkek 106 L —3k ) &4 af Bkif 5 (CLK) 32430
ik, FEDQERZE 102,~102,F—/ ehkrd 484 £ 5 bk #rid 108,
35 AR ZHAZT, F502 THERTHE 110 SAHF KRB A
108, $HEEHMERALA @R, ML, BAHAEANSL4Z HHKE 106 &
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BT BRI S CLK Frds%l, ©— A4 44t S8 8N £ $ 48 51 B Bk
s, @AEEATHSA WRITE) #4F. dost, BLRMZHeRT, B
S3IERIANNFACE LR 112 it RHLE AR TFE Y
#rib 108,

5 F=ATEIGERAET ZRRXFTRINTHEELE, RIAS L
HET R T E4E, MARA—EA GRS, B, ECiaBARR
HELT, BEAMME L AE SR EZA K. Am, IFFEF
HEREASBEME, BH ARG REAERXNE R4 Y % 69l (tracks),

HARA 2 i, RERBALARMEZEOAGT NS B4

0 HFRE, BAMMASILF4E 200 @35 DQ EAE 2024, 202B vARK 204,~
204, BEEABIE, (AT EENR, BAMMNBIE S 200 RATEHGAHE
MNHEHEAN, FAREEILBINE TRINTHRIEZ, AFREWE 1M
Ty S K. ARKBRXAARETRAXNGAAGEELFRE, TEaKLTL
— £ TRIE

s BAMIR— WRITE ¢4 (AR 5T —A2d i) 6932 X (submission)
&, st AL ARRER N A, ¥ NFFEARLR, KFE, £A
FHBEAZCHIT AWML A ARZEHE—X,

JCLK— % P 3% 8 B BBk (c1k) . JCLK 5 o130 Bt bk B A AR ) 37 %42 T., (8%
B rntiE) PRI A E KK A, IR (C) AR 5 H T A4 B BkAME (clock

20 bar, CB)iR-5 %%k f-F JCLK.

AINLB— b b4y AZE R 4M44 (latent bar), AINLB 4 B Ait DQ JE B &
BLEWIN, FALAT R Ao IR O 8 3 i i P AR AR AR,

WAINB— B A ik sy A AL, WAINB 23 B A3k DQ E R 35 B46 694,
T B A DQ JE R B &4k PR L AR AT R b 3842 4% A K AT WRITE 474~

2 WRCLK— B A BT Bk, SLESBRAREHA B ML DQ E R K $4£49 WRITE
Gbhmag (Fire), R EAMYIRT A B A8 BRAMEL (WCLKB) ,

WAC— B A3 HE IR (capture) B Ak, SLETARA A9 #IIR DQ ER 3 $ 44
89 WAINB b, 5F B AL £ € 3)47554245 WRITE 4447, WAINB bk %38 H iz 5
WAC B Bk B) 4 vAfR3E 4 69 $RA4E . |

30 FRANE 2, B ABEBE B 200 155 AN ERBZHS A
B 45 32) 2024 4835 F AINLB #r A 206 3+ WRCLK vAR A 44 WRCLKB 532
BERT AR, ER B 2024 ¢4 E484E £ 5 — ER B3 202B t9r A, H
+IER B4 202B & C AR CB iR 3RAEMAK, @ B E 44 (A0SB) ik it 34
2210 /4 ERER DQ EAE 204,658 . 34, DQ ERE 204,644

35 (A1SB)iEid 3842 212 48 2 F—AN DQ EA S 204, 94N, L+ DQ ERE
204, 494k (A25B) £ 133812 214 42 2B 5 — A DQER & 204,694 N\, DQ
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TER 2 204, 6% (A3SB) £ 133542 216 434 2 %5 — AN DQ E R 5 204, 694
AN, H% DQERZE 204, 894k (A4SB) 13842 218 H ik k£,

FEF842 212 L& ALSBIRT R ZRARE 220 694, L F RARE 220
&) 4 ik 4848 £ B AN B F (CMOS) i 7] (pass gate) 222, ®midfd 222 %34

5 #b#f DDR2 VAR DDR2B A5 Af4a4], ElAfie, 34643 214 E&) A25B 53K
RELZEARMGGRADE 224 980N, L ¥ RABE 224 ¢4 483 £ CMOS 38 19]
226, il |F) 226 % %] E 44 DDR2CL2/3 vAZ DDR2CL2/3B iR & i 4. wA
AAR 6 F X, 3542 218 Lo AMSB TR ERANE 228 i, R F
RARE 228 ¢4y h 4848 £ CMOS i@ ¥ 230, Mad 1A 230 % %) Z %M DDR2CL4/S

10 VA% DDR2CL4/5B RS Ardx4]. CMOS il 7 222. 226 VAR 230 44k eigie
EMARABE 232 4N, METMRARSE 232 494 E 4848 F E 5542 208 &
WAINB #yi

o KL PR KA T FIT, EREZHS 2024 5 202B AR ERE
204, ~ 204, 5 — A% 6,45 CMOS & 7] 240 (202A & WRCLK ¥A & WRCLKB i %32

15 AR AR, EAER B4 C AR CBIRSIZAEaTAK), SLbid 5] 240 ¢9%r
A5 E S 242, MIFAE 242 O R XA X —FRANE., KE, F
43 242 Mdr s K LARE E RABSE 244 94N,

ARET, ERBAAERKRS LAGHEERSMAMNE#RE
it AR ARG IZA. BEH, RA LIRS L%,

20 WTFLELEREHE, WwBAF, DQ ERE 204, ~ 204, 3% 1FF1 4
B, REDEMT, AU BE B 200 RALTEA KB AN
FABA (KA 48) . B4 DDR2 MA& B 45 i #7164 WRITE 44 R 6B A
CRPR Y, 2B EAMRAEA GER)TIARAR 3 L)% T
BHRARKE, M S F.

25 o) ¢9ATx DDR2 F B 694818, B AR (WL) % Fik 3818 (RL) & 1,
PPWL = RL - 1, FLopag s8R L h M Aosd iR (AL) Au_k CAS %£iR (CL), BP
RL=AL+CL, Bst, HZAMARERN, R (RL) F-F CAS 38 (CL),
sbBF WL = CL — 1, #FDDR2 E E &5, B WL =nhf, REB4E ceil(n /
D) FRZEEFXAB AN Y, 22, ERLARMET#ET, &

%0 B)Bf £3% DDR1 »AR DDR2, REER4E ceilln / 2) + 1 £342, £t
DDR2 M = A2 CLAAA 2. 3. 43 S5, Bk, WL =1, 2, 3% 4, mAY
n=48", 4/2 =2, AT X 3% DDRL 6445, B bIRAt—M Aoiki2, Bp
A2+ 1 =3 5FR:EZ, BFEEGE, EDRIFGW = 1 B, 54
DDR2 B4 WL = 1 R AR &5, B 44 DDR2 69457 F it % 38 3R — 37

15 9MEY A A,

Yo B AR, A clk = 0 A4 A ARB4L DQ ER Kbt 4648, B AsbuE
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% 5 & A#84% (true phase) BYAK (clk = 1) BR 3R 34T, Prvkikitig A clk
= 0MHTEHEE, EVERML /24 tck REME (set-up time). B
NS4S B4 200 MEREN cik = 1 A04E T HEASS ) Bt i ke
BABRENAF. R TUAF EHRLEREBAGASQEZ, EHNBIHIK

s ALV LR, RERLARETAEATBEGE ARSI S
45 200, “TeAA JL WRCLK iRFHA $4% 200 9 F — A tF, mEreg T4 L
HHEF A ERGLITA (derivative) 32 4E8 Bk, £ AL 0B &%
T, £3542 208 LB A N AL (WAINB) iR5 4 &k G #345 $44 200 4
3 £384% (potential paths), T¥AshE 5 ANTHLEG B NIERHE A,

10 HAAB 3 AT, RARBAL AL T4 65 A4 $ 4469 0f
B, R4/ # A 1.5(ODR1). 2.5(DDR2 CL=2, 3) vA & 4. 5 (DDR2 CL=4, 5)
By b 3E R VAR E A5 6943 S AL, WRCLK A5 A A EHE) 5K
(fire), HHBAB A4 B4 200, MAREA, it iFitdet BFHEA
IR (W) 63t Wy B A7 XA 1., RAE— A4k 2 T R8A, ELA

15 & HER ek by WAC (B A\ AL $RER) BB AT #1ER,

HARNB 4T, A 2F DQERS 204 ¢4 % —84E L4AH B F
BB, —A N 8 fh AR 250 AR —AN Pl i b, a4k 252 4XAB 2 F 49 CMOS
i@ 7] 240, FA4B4EE F4IE 242, KB, wanik 250 YAR 252 R & C B ARIA
SEHFBEE5E.

20 AR E SA, ZARE ALK 45 4% 55645 o) WRCLK 1A B WRCLKB % = 4
3589 5 B, B3 500 ARIB VM ho st iR 695 A4 4 (WRCOMAL) #1514 &
£ A8 A BB (JCLK) , =4 5 #M4 WRCLK »A B WRCLKB i 5. .84 500 &,
3515 48 2 B (NAND) 7] 502, 3+ NAND [#) 502 &< WRCOMAL vA & JCLK .5 %
Y. % BiR5 B4 (active) BF, NAND j8) 502 5 it B A5 504 324 WRCLK

5 TS, UBRAERAAE 506 #4324 E AR WRCLKB A5,

HAF B SB, ZARMB ALK A4+ 5464565 WRCLK w4 & WRCLKB 5 &= 4
O A B, B7H 95 500 £ WRCOMAL. JCLK ¥AZ WRCLK -5z ja] £
Fe4at B, B AR, 3 WRCLK RS & F 1 & 3) (active) 14K A, AINLB
BAFTEATBEM DQ EAE Sk, |

30 BRRLAOCABRMET#OBE L, REFEAUARTRKELA, 1+
TR A, ETRRERLAAHTFCEA, S THRFHGEHE
A, B AL AR LR SAEM Y RS R ATREE A A,
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BTN WHE[ | 9=} ® JvM =10 2400
wwnEs Wl | G=) © VM $=10 7400
EWHH ST WAL p=1 @ Ovh £=10 2400
Ewwwstwe | £=1 © WM Z=10 2400
WH BTN o ovh —> [ =1 © OvM X=10 1300
T 2N
Tk .32 o[ WG v+ U EHY
T le— % —[ Wi G CHTMNEHY
T ey —— WG O+ TN EWY
NWMWMMM%%NN%MMM%W AM0UA ¥ L «\A.I_AI b BTG
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