SDRAM 11 #FE 2 SDRAM L5 MR N EIAT

/IR
REAFHEVER], TR TRNATA, BT KR E SR

SDRAM A HE S

SDRAM H-&#R BRI [E B AN AZfE s (Synchronous Dynamic Random Access Memory)
X LR 20 2 8 FLI PR 5 060 N 21 8% (CPU/FPGA) I RGN B R AH[E], JF H a4
YRI5 5 R AL A 2 DAZ I Bl O R UE s S S IR AAAERE S 75 ZEANIT I RET R CRuE £ ds A &
s BEMLFEEHE SO 5 N T CABEATLAE e sk, T AN 2 0 2004 B8 P A B 264 YR P AR 4k

1F FPGA fil DSP R4, BIGBIER MCU R4, HATELH WE|—F 4N SRAM K8
1, Zas % 7 AL SDRAM /b 17— D, k3R I iZ A7 45 ASA71E SDRAM [1) 5 25 il 4
fE. [FIRY, 1XHL SRAM {1 S A RARRFISIME . %, SRAM JE T FaeiF, HAETAE
I AN 7 ZEAMER IR AL ), SRAM [ FRIYfi Asynchronous Static RAM, B 525 s Al
TPt -

TEAEHEE ) BEE5 ) J5 i,  SDRAM i M5 R HO A AE AR RR IR A7 A R, 17T SRAM {
F cMOsS s iREAEEEEE, Bk, MIXANEEH 77 Tk R g T SDRAM HIIE 4T D #6 Bz e IK
T SRAM. [FINF, BT ARG RS, SRR IR A4S — N EUE, TERD 6 MM
. R, MG TR R, B SRAM A IR B AT REMB RS . Halw s
512K Al 1024K “FHI AR, 1 SDRAM AT LA Z i E] 512Mbit (64M 1), FTLA,
1577 R EAFHEIE %6, SDRAM LN T Hik.

SDRAM FFHY R 3

SDRAM A7fits e AR A ] 1 2 RENE ORass i ger AR L Se OB RFE o — (S 50t (104 B F e
W BN, AT E B AT AR =R, AR, BURTBORER AR XX A
MR, SARK ok, B HREATITHATHE, SRIEHTTFH0sIE, D0 e PR AR 5t
AE EIAEHIELL (data_bit) b, BISCHL 73l B, Hmsk LRy TEPORR A b, N
[ESICPN ¢/

A7 k2

A7 ik 2



{H2, $THHATHISE GBS 27 2@, B AITHAT ik 20 m] LAFT 21k 34T
BEE, XA & W] fRIRE, XN TA] BSR4 tRCD(ACTIVE-to-READ or WRITE delay), %f-F
ANFEBS BRSO 2E, EAMERA—FER. #ilhn, A5 1) SDRAM 24, X T B KigfT
HZE A 133M 244, %184 15ns. 24 SDRAM TAEZE 133M I, H—ANH8h & #49 7.52ns,
DRI, 7ESEBRIEAERS, DAZISERF 2 /NIHER /A 2 )5 A e d S ik o 177 575 — 3K SDRAM #44,
HEKIBITHIFEM N 133M, {HE tRCD 54 20, Kk, DAZ%EFF 3 ANEFEhE T (7.52*3 >
20) ZJa A HeAT AL

HHVHIEGAT IR R I AR LRI U B 2% A S 2 51 B, iAo T
MIREIR , XA GEIR MY fRE 416 I8 AR (CL,CL= CASREAD latency), VEE:, FliGidigRIANIAE
FEMANFIR LSRG A, R A FE.

Speed Clock Access Tim e
Grade |Frequency | CL=2 |CL=3
-0A 167 MHz - 24ns
-JE 143 MHz - 24ns
-73 133 MHz - a4ns

-7E 133 MHz 2.4ns -

-73 100 MHz Bns -

NI SDRAM N ERAFAEAERE 1 — R, X FR—1751, HEoR T 1bit B3R
FERN TR AT I S BRI R AR KPR I, ST D E AT A, Bt
REME— i E — MF A T,



AT HuAEZR0

AT HINEZR L

AT Huhk 222

i a3

H1| ik 20
Bt £k2
H| itk 283

SDRAM #3445 i BH

CLK DQ[15:0]

CKE

RAS N

CAS N

WE N

DQM[1:0]

SA[11:0]

BA[1:0]




CLK ARG B b L9 BT AN AT R A
CKE I i s e B R gt h, UAVRES SaT#RiE, Sz s By v,

BT 51 B EE P BE A IE R\ SDRAM i8S e

BA[1:0] Bank ik

SA[12:0] itk 2k KT b2l FrogE, EAAERSS TP EARBE . 1F
DR SO A[12:01F ThREFHIR

DQM[1:0] | H¥EHEnY Lu)paMm, & (&) FHHEn, J{H SR, F— 8
B, BIELLMK (5) FHAERS

DQ[15:0] B 2k b i N =2 H




SDRAM I} REAE &

BANK3
2

BANE.
BANKI

; 14 BANKD :
s E BANKOEEF 2 2 :
Enzscn ]:P(Em 8192+1024*16 ! e va,
== N %
i/el] H o
v : T i 3 » BAME dq!'n,lfmagk—:gﬁ 15%00,1_.1
v 'IE’ rrrmmmmmm e = Wﬁﬁjf%aﬂah ‘ﬁ e
' g ee— - FN G :
4-4‘[]"“
==
Flimr f
] ey 10

SDRAM 444

» SEEEN T, SDRAM A I/~ BANK (BN R 766 a5, 1Fifas TVETE 3.3V H
EF, 6 —FPE, SDRAM WA (S S5 &RTER 6015 5 1) _E FHiT 25 47

» %}F 256M [ SDRAM, H~ BANK f7-fi 64Mbit (67108864bit) % . 24 SDRAM K
BHRALTE N abit B, IXEEEHE A K 8192 17%2048 7|, RNl HL0A7 il 4bit Bk
4 SDRAM HEHE A7 56 A 8bit I, X EEGHE2H 1% 8192 477*1024 1|, REAMEMHRICAF
fit 8bit Fdf . 24 SDRAM [KIEHEAL 5N 16bit B, X LLEGHELH AL 8192 17*512 %1,
ANTAits L CA7 i 16bit 204 -

» T 3K SDRAM it i HY57V281620, %0 B 3L 128Mbit FIfEiE =SR], H
HA 4 /> BANK, £~ BANK 77-i 64Mbit  (33554432bit) [(1%#E. SDRAM [KEFE {7
BN 16bit, IXESEHELLEL 4096 17*512 I, KK HICTEE 16bit HE

» T SDRAM [ 5 2 AR )7 AT 1), % sdram FI3REL GELE S ) 2N —
AR ERHIETT AR, TR A A RO (K ) sttt , DA AR AT A B I PP 5 15 45
i o X7 SDRAM [PEREL (B2 5) & LA— AN BuE a2 F 46, S ERFE — MEiE B4 .
FEBE G BOE A4, A0-AL12 - [R]I # 25 A7 I B 2 R R A7 B (AT bk, BAO
BA1 42 A7 I B 2 I SR B A7 B ) BANK k. PEREE IS 4, A0—A8 L
[ ) 43t 2 A7 (1) S SR A ) o B (1 i bk v ik (SR RBIO



SDRAM #1EAT&/48

Xt SDRAM (135 Af, 2 IHIE XS B Ay & R SEHLAY X284 i CS_N,RAS_N,CAS_N,WE_N iX
JUNERNE S HE AR RPRES LLE R . [FRF, ADDR SZA1 DOM SAFNGBIE S, 2
e X S E CGREMRNAFAER) Bibil EEmS). TR SDRARM LAEHf#
PRI fir 5500 B AP 55 RS

Nam e (Function) Cs# RA CA WE# DQM LADDR DQs
S#  S#

COMMAND INHIBIT (NOP) H X X X X X X

NO OPERATION (NOP) L H H H X X X

ACTIVE (i£F8 BANK F14T) L L H H X Bank/row X

READ (i&# BANK 151, /83 L H L H  L/H8  Bank/col X

ERK)

WRITE (i%$% BANK f1%1], 3 L H L L  L/H8 Bank/col  Valid
HERE)

BURST TERMINATE (R K% L H H L X X Active
1)

PRECHARGE (RA— A ELZ A L L H L X Code X
BANK 1 FJ4T)

AUTO REFRESH or SELF REFRESH L L L H X X X

(B RIF/ BIRIFERX )

LOAD MODE REGISTER (IN#ERHE L L L L X Op-code X
NEFF)

Write enable/output enable e — — - - L - Active
REBIE B N\ )

Write inhibit/output High-Zz (2% - - - - H - High-Z
IR CEEYNE D)

SDRAM & VEfR

4251k (The COMMAND INHIBIT)

PilfE S 4p: | {CS_N, RAS_N, CAS_N, WE} = 4’b1xxx;
i A YL B ALH AT . AT S AT I, B CLK 2 R AR (CKE), &
SPITHI T 2 AR




Z2#54 (NO OPERATION (NOP))

EhE SR | {CS_N, RAS_N, CAS_N, WE} = 4’b0111;
2t . 2t A BRI ) SDRAM (CS_N AP ) A&36— AN 0 75 B A

FHEE, FERNTHIEE SDRAM i T4 N B R ant, Hih
AW S N SDRAM. It i A% IEFEHAT BIERVE I A FEm .

IR F 2% (LOAD MODE REGISTER)

s SH/: | {CS_N, RAS_N, CAS_N, WE} = 4’b0000;
AUt R 2P A7 AR (E @ T Hh k28 AO-A11 E A\ SDRAM, hn#kfes =X 27 17 5%

(LOAD MODE REGISTER)fir % R 5 7E T ) BANK #AL T2 RUIRZS CR¥L
WD AT, B AT TINBR A A A e )R, A2
SNSRI B A ) (AMRD) J5 A BE AT BT ) i 2

R EREMNAT AR, A0—ALL & X T B A A8 E, A R RE X RASR]
AWE UHRED, A2 fEar B e, HZRAET. BAFARP IS ML

X BT REWT T B :
AL AL BT BB
MO0—M2 R KL A7 %
M3 RRRILTTAT 4
M4—M6 G I E R B B AT A
M7—M8 BATH R B s
M9 5RO B A




Alz A1l AND AD AR AT AL A4 A3 A2 AD Address Bus

SERAARRRANLE

/12/11/“]/9/3/?/5/ / / /2/ /uﬁwcde?egisterfh'lx]

Reserved WE | Op Mode | CAS Latency | BT | Burst Length
]
Program Burst Length
BA1, BAD="0, 0"
to ensure compatibility M2 M1 MO MI=0 M3=1
with future devices.
0O 0 0O 1 1
Y
o 0 1
13 Write Burst Mode 2 2
0O 1 0 4 4
0 Programmed Burst Length
o 1 1 B 8
1 Single Location Access
¥ 1. 00 Reserved Reserved
M2 M7 ME-MD Operating Moda 101 Resarved Reserved
0 0 Defined Standard Operation 110 Reserved Reserved
- - - All other states reserved 1 11 Full Page Reserved
i
M3 Burst Type
i} Sequentia
1 Interleaved
J

ME& M5 M4 CAS Latency
oo o Reserved
o o0 1 Reserved
o1 0 2
o1 1 3
1 0 0 Reserved
1 0 1 Reserved
1 1 0 Reserved
1 1 1 Reserved

SDRAM H 2027 A7 a4 VEAR

Operating Mode:

BATEABE N (M7,M8), SDRAM a1 —MAFAE 2 MR 2, Bt bri =, Ialpae 4%,
ERXE A, ROFC T bR PR, JRATZERE A B, 75 2% & M7 il M8 24 00,
XFEA fefdt SDRAM g3k NFRATT T i B8 I A AR 2

Write Burst Mode:

PR AFAFAFHZE 9 A2 (M9) %] SDRAM B R AR, Witk M9 Ny o, A2 %F SDRAM K]
BRI SR AR KT, BAERKKEHRKKEZFFEHE MO—M2 BE. R M9 A 1,
A2 55T SDRAM L, HRIRTE MR KA BE 3472 BOE BIEEAT . X T SDRAM (15, A
HASRKEME, BB RES AN,

Burst Type:
RRFA, RKRMF N, WP MREAT, XA T E RGN — IR AR R G A



K /Ao

o Order of Accesses Within a Burst
Lelr:gth Starting Column Address | Type = Sequential Type = Interleaved
2 A0
0 0-1 0-1
1 1-0 1-0
4 Al A0
0 0 0-1-2-3 0-1-2-3
0 1 1-2-3-0 1-0-3-2
1 2-3-0-1 2-3-0-1
1 1 3-0-1-2 3-2-1-0
8 A2 Al A0
0 0 0 0-1-2-3-4-5-6-7 0-1-2-3-4-5-6-7
0 0 1 1-2-3-4-5-6-7-0 1-0-3-2-5-4-7-6
0 1 0 2-3-4-5-6-7-0-1 2-3-0-1-6-7-4-5
0 1 1 3-4-5-6-7-0-1-2 3-2-1-0-7-6-5-4
1 0 0 4-5-6-7-0-1-2-3 4-5-6-7-0-1-2-3
1 0 1 5-6-7-0-1-2-3-4 5-4-7-6-1-0-3-2
1 1 0 6-7-0-1-2-3-4-5 6-7-4-5-2-3-0-1
1 1 1 7-0-1-2-3-4-5-6 7-6-5-4-3-2-1-0
Full page (y) n = A0-A11/9/8 Cn,Cn+1,Cn+2 Not supported
(location 0-y) Cn+3,Cn+4..
...Cn-1,Cn...

CAS Latency (CL) :

CL A& Fi5 AT A 2 W37 A7 B Bt J 2 BT 58— AT 28K ) FO I o ) s (P ER30) » 3NV AR 30
A LLBE 1 B S 2 AN ECE 3 NI

T0 T1 T2 T3
CLK A A A ;
| |
COMMAND % READ >@< NOP NOP

toH

Dout k@(

DQ




TO T1 T2 T3 T4

ry J
| | |

CLK

‘ tiz toH
DO | Dout @:
‘ [l

CL

]
(5]

DON'T CARE

B unpEFINED

CAS Latency (CL) :
CL 2 Fig AT fiir & 5 25 A7 2 8 Sl 26 AT 58— A%8CHSCH T F sy e ) s (7 AR 39) S ANV AR 40
AT DA B E N 2 N e 3 AN B

Allowable Operating Frequency (MHz)
SPEEd CL=2 CL=3
-6AT <133 <167
-7E? <133 <143
-75 <100 <133

Notes: 1. -6A speed grade supports latency of 3-3-3 cycles (CAS Iatency-tRCD-tRP) at 167 MHz (MAX).
2. -7E speed grade supports latency of 2-2-2 cycles at 133 MHz (MAX).

Vg /4T FFAT He kAT BANK Huhl (ACTIVE)

PSS E: | {CS_N, RAS_N, CAS_N, WE} = 4b0011;
iU - T i 4 2 FH SR N 5 BBV E 4T T (Bl MU ASeE ) — /M5 2 1) BANK.

BAO Al BA1 I RE 7 EHE/ER BANK, Hulib2k A0-A12 k48 E 1T
(ROW). 1ZAT & — BARFRGHIRE I T LTS, RAPIT AN
FLHL TS (PRECHARGE) J&, ZATA &4 KM . [Fl—A> BANK 1, BEIK
HREEBUE—17. EHATCEBIERRE T, G725 1% BANK H1# 55—
ATHEATERAEIS , 2 Je AT — AN T 78 B i 2 R K 24 1T AT, S35 A e
W& 7 —17
TEROE T 20, BAO Fl BAL YL T UEME—> BANK, A0—A12 NI HiE
7B 1% BANK HIHE—4T (ROW).




Be/3TFF 5 HhE AT BANK Hihl (READ)

BS54 | {CS_N, RAS_N, CAS_N, WE} = 4’b0101

i & UL - B FER R 2 — A DL BEAT KR A IR E. BAO AT BAL 4R%E

BRI BANK, k2R b BEEe (7 i e 7 B £ A 46 A1) Hh kb

(AO-A9, Al11 (x4), AO—A9 (x8), or AO-A8 (x16)), A10 il & 75 1E 5 K ik
WSE R Ja SR BAT TR L, B ORGP M T AT ERAE o 45 v B~ MU AE 2
SEMEIAT LUE SLRD A S AT TR ARE CGCPISHTAT), K I
ARNZAT, FH AT HEERAS, DUE T BB S HZAT HAT HT 1 32
HHAE. DQM FEHNZAL R EE & 5 R s, (B, 16 fif
[ SORAM > A7, DQMO XJ M 4%l DQ[7:0], DQM1 Xf N 4% DQ[15:8]),
¥ DQM N, TR Ti% DQM HLF RS I 0T ke, BE s
2 FR A PIRAS S AED, WHZFE T RIE k. A DaM A 2%
FIEAR LRSS PR LEAR AN, A AN N R 4R

T T2 T3 T4 5 T6

Sy S 0 U Y R B R O e T

COMMAND { R‘EAD >.< |‘\|0P >( TDP >.( TOP ){ R‘EAD >.< I“\IOP >.< NOP ){
|

wworess BN T D I

ba — ——(C R ) )Y

CL=2

- -

‘ X:1cycle‘

TR
T1 T4

““_I L II | I L+ L

bam 7 | : / \ :
COMMAND cta0 H :ruop N luop W o \l:\mm; 4
ADDRESS %ﬁﬁ WM Ml///}{ %;l;.
o

I I

I | I

I I I

D I | I
I | I
I I I

R




B /3T FF 5| bt 1 BANK Hift (WRITE)

HME S 4 | {CS_N, RAS_N, CAS_N, WE} = 4’b0100;
A Ui B . B4 F KR S5 — AN DA BT 9k 5 NE:AE, BAO Fil BAL 45 & T

FLE NI BANK, k2R b 506 1 e 75 25 N AR a6 Z1 Hhdik (Ao-
A9, A1l (x4), AO—A9 (x8), or AO-A8 (x16)), Al10 %2 EHERK S ML
JESLEPHAT IR L, B SGPA M UAT A o 5 s P AR S 56 M RTAT BA
J& SEEP A ST TS A O RIT), £ KRR S A1ZAT
AR SR TR IRAS , DMET BHEE NZATPATH L 5 #4E . bam
FEHNZAT N B R S ANFEEE (B0, 16 A7/ SDRAM &
Jv, DQMO X} R #%| DQ[7:0], DQM1 Xf R Hi] DQ[15:8]), # DQM K
re LT, DUV S 2 B R B R AN 22 9 5 N F SDRAM H

TO T T2 T3

e U Y B A T Y B

COMMAND {WRITE >-< NOP >—< NOP >,< NOP >_{

ADDRESS 0% M7 ‘ M, l/Wl A

o QDT IDT

[--] TRANSITIONING DATA [///] DON'T CARE

Note: BL = 2. DOM is LOW.

T0 T1 T2 T3

CLK L ‘ f ‘ f ‘ f L
COMMAND —( wnleE H wn:ns X wn:lTE W wn:m }C
| | | |

BANK, BANK, BANK, BANK,
ADDRESS { COLn COLa COL x coLm }@

| | | |
o (ED DD

BEHLE




TO T1 T2

s B N Y

| |
COMMAND —< WRITE >—< NOP >—< WRITE >—<
| | |
aooress {_Gors O/ s 1,
|

o (ED T

B

HEE

WiFe /< 4T (PRECHARGE)

HE S A | {CS_N, RAS_N, CAS_N, WE} = 4’b0010;
AUt B : TR 78 H iy 2 A AE FH sl A2 5% I ZE $6 72 BANK B 4538 BANK (LA /& F—

B A0 BANK B AL0 IRFSIERE) AT IFHIAT, 7E PRECHARGE iy
AHAT IS tRP A JS, RS2 BANK K57 DL Bl B4, B BRAT
PRECHARGE 774 2| N — X BEAE X% BANK AT 4, 77 Z55EFF tRP
FIRSTE] . A0 A HLF, WIS BT BANK AT HEATTRATHL, #5 A10 MK
SF, A XT BAO 1 BAL 455 K BANK F 4T 3EAT Tl 70 fL . 2455 BANK
THPAT T A LA AR, % BANK B Ab T IRDIRAS, 8 R 5/
T DA BT I

H3W 7 H (Auto Precharge)

FERIE 5 4Lk

i UL

H 3T AR E AN NPT F8 2 BHT e F, AR H Tl e 4E 4
—FERIRCR . 1ZThAE R AEXT SDRAM K H i35 a4 0, il A10 #8H 2
AL TR LS 58 RUE LR B AT T R E R SE IR . Hal TR
A TER R BT R 2T H Bl ey /RO R
AR, BN RAE FIRPATIL S I, 7y B4k S48 B shTiss s =,
I 5 g ] A10 EEHTFR

ZER %1 (BURST TERMINATE)

FERIE 5 4k

{CS_N, RAS_N, CAS_N, WE} = 4’b0110;

iYL H -

TR W i 4 SR AB W 2] 72 4 B 3 4 T FE I R o 4 RO Wi
RTINS, B %A B [ — K4 SORAM ZFAF (11135 B 5 i 2 4k
Wr, SR i 4 I AN BAT BEAT TR L, BIAAT 1 9 A
Ja» GATARRIE THBeRIRE, BRARTE i ar 2 44T, 1% BANK A&
Pk ROy — A RS R A




TO N T2

CLK \ 'y A L
| | |

COMMAND { WRITE XTE:&?NSLT%OSEI\;(;NQ{
| | |

ADDRESS ﬁg‘ﬁf; - (ADDRESS)
pa (% YL e -

| | |
TRANSITIONING DATA DON'T CARE

Note: DQM is LOW.

EHZNRIE (AUTO REFRESH)

PS54 | {CS_N, RAS_N, CAS_N, WE} = 4°b0001

A Ui - E 2l H7T— M 1% SDRAM HEAT AU HEAE i R o %y &t AR e EE
PRI, BIRRIR TR B, # T B AR IE A4 . EPAT B ShRIETa 4 200,
FITA 1) BANK M2 T FE L (561D {E B Sl H Al 7e B dr & 2 1],
A2 ) B 5 EC A (1) tRP B[] o E BRI, 47kt SDRAM i85 Y51
BRI 28 i 4 E B SR, DRI, ZEBAT B BhelH a0, P AR ER
bR BE . AR EERAL R 2/, 256Mb ] SDRAM,
P AT TR 234, TERF 64ms P T3 BLHAT 8192 IR H BT 4E
BI4F 7.813us AT — K. BETRGEHIIAT, & 16ms WHAT 8192 I
H Zh R E, B4 1.953us 47—

FAN A SRR ERAE T DR R 7 A3AT, EPEE 64ms (16ms
RZELRD) #HESA AW AT 8192 WK E BHRIH fr 4, AR5 HoAt i 1)
PUAT IS B HAh 4.




E R (SELF REFRESH)

T 2 Re % F R AR FF SDRAM R I3, RIS Rgt - AR/ 84w . 75 H ilHT
BER, SDRAM ANFE AN (I S 5 3t Re 8 TR RFEHRE

R E T 2 AR B BRI AEE AL, R BRE a2 CKE 24 E N T
CHBIRIFT 21 CKE Am ). 4 B RH i 2427 /72 SDRAM H1%: 5, SDRAM [k CKE
CAANEI TR & IR S HOK 4 208, CKE 5 5 4kaA1E/A, R RE NS,

Bl S J5 . SDRAM WEBHE S AR 8l FRAEN B 3hRE I . SDRAM
HNBRGEERE, &0 ERRE A RFE T tRAS BB E, 448, XFTHa4T4EAE 3 Rl
BT 1 s ORI (8] HE A AT AR BR i o

B BRI EZRAT B, B\, 1E CKE FSIRE RSB Zal, MNeES
CLK DAZIAS 52 (F& g PO RS b ] ey 0k 2 R e 5| IS 1 20 35 O Bh R 43) . 24 CKE 155 181 = 3]
FHP IR, B AURRE NOP i & Ik 2 NP I, DRy Db AR AIE PN 36 T B8 TEZE ST 1Rl 7
AR TE R

TEIRH ARG, BT R 7.81us BOE BRI (0] NPT — R B3R EAE. (B
Fil 3 0 SRR T AT R o O
IREWNZEA ST A RIFT DI Ae .

SDRAM #R1ERT P 1EA#
SDRAM _E ¥ G 4L PP

7EXT SDRAM HEAT IEH B E 2 7, SDRAM sk ¥ItE1k . SDRAM [ I B FIHIGa 1k 5
B IR S )7 AT, AR e T B E 2 A 1A 2 PTRE S S0 AT AT ER A

Y SDRAM [¥] VDD A1 vDDQ _FHL, FfHE8iFaE 5, SDRAM B 56 75 E 4E R 5545 100us,
FEIXNERHAE, % T SDRAM HAEIRZG 25 1Edr 4 (INHIBIT) B #/E (NOP) 4.

100us HIIERS 2 f5, 752X SDRAM B ST — IR Tl 78 ML dir 2, T 1) BANK #5062 il
FEHL, DA SR T AT 1) BANK #AL T 25 RIR A

HANBNIRE G, BOFEPATHAF I IR a4, B3R a2 wse G, W
A LAX) SDRAM HEAT I A TF /748 1, BUONBEA T A7 a8 EHE A T RANBPRE, BUILAER
ITAT AT A A & 2 BT L AU B U 4788, 75 75 BB, PEA N 2058 s v ARAT
K E BN 2 o



Figure 36: Initialize and Load Mode Register

0 T Tn+1 To+1 TP+l Tp+2 Tp+3

1
R s S BT R R N Y e N S B S B
o | A T |
w W | U | QY || K/
foms | fon
COMMAND Zm NOP macums?&}( RE\ NOP L%?Mﬂm )QZ}S
( (( _ (S (-
DML, D%OMNU Z, ?]g/ Aﬁf f{/ i
( _ (( ( ( Bt LN .
e e i S I S 7
( ‘ ALLBANKS ~ ({ (! (« _Iis. tAH
wo U ¥ A\ AR E W
( ‘ ( ({ ((
BAQ, BAT %{/ Y )?gf/ 7 /E‘: {Sy /7 Vi e YT
pa | (( High-2 (( ‘
) )T
T = 100ps
MIN RP RFC IRFC tMRD !
Ltﬁ:ﬁ:;p: Lpre.:y-\an;,e kAUTOREFRESH LAUTOREFRESH tPff'Q“'m'\"'0'1'3Reﬁl‘“e'”'“
CLK stable all banks
{7 bonrT care
WUNDEFINED
1. Jn# sy (vbD Al vDDQ)
2. CKE ¥ & MK (LWVTTL AL )
3. hnEfRE R e E S
4. 55D 100us, BRI A fREFA INHIBIT 2 NOP
5. {EHPE 4 [#) 100us AN Z, ¥ CKE BB N E, SRR INHIBIT B NOP
6. LUK 41 100us £ )5, BRI & H —A43 Bank KT 78 a7 4 (PRECHARGE ALL)
7. FH52/0RP (TTi R /N, a2 R FF 4 NOP B DESELECT
8. KH—A1H3HF 4 (AUTO REFRESH)
9. 4% E/btRFC (HAZNTAHEAND, IR FoYF 2 NOP BL INHIBIT
10. FRE—"HE3RHTf 4 ( AUTO REFRESH )
11. HERZ/D RFC (HBhTE D, BEiFar 2 ST /& NOP BX INH
12. ff ] LMR iy & W B A28

[EY
w

. FEf5 & /D tMRDCLMR iy ZE S BURHT 2 R 8/ EI R D » BRI ) iy 43 fo VP2 NOP

8% DESELECT



SDRAM H RllHTE 7

Self Refresh Mode

T0 T T2 Tn+1
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A10 X Wi IR b,
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Precharge all Enter self refresh mode Exit self refresh mode
active banks (Restart refresh time base) ;
CLK stable prior to exiting DON'T CARE

self refresh mode
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Auto Refresh Mode

S el aa EN el e R e I
| | " | " |
S/ /4 /4
conmiano 7K remsee WX vor W 22 Yool vor YK 2 o) o W e YU
O
S N Y S
w0 Y I A T A T e
w1 K5 T T T ST

Precharge all
active banks

Notes:

must be applied on each positive edge during 'RFC.

SDRAM H il ##5iX vs E il Hrisi =

(! TRIEBIE AN Z 2%

R TR R

(R ey Xf SDRAM IEH #AFid 7%
T A E S e

R AT ik B 3 =

1.
2.

[/7) ponT care

1. 'RFC must not be interrupted by any executable command:; COMMAND INHIBIT or NOP

TRAEHE AN K

‘F::'%'

NS

51 FL /IR DIFERR X
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™
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&

SDRAM TEHEAFIR H B R U it R 75 2 — R A Fe LA 28
SDRAM it N H BT A B T RAFFHLIHE
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Figure 41: Read - Without Auto Precharge
T0 T T2 T2 T4 5 T6 T7 T8
o e L T
s o | | | | | | | |
o jc’ . | | e Uy | |
MS| TtmH
COMMAND ACTIVE j@< NOP >@< READ >@< NOP >@< NOP >@< NOP PRECHAI?GE)@( NOP >@ ACTIVE M
tcv\_.ars_ fcMH
DML, DOMU 22 /l 7 ﬁ}\ | | zﬁ?%, ‘ /,3,5;2} ‘ Y Ay | 7 ‘
AS | 1AH
e K K o X T A‘ s
lAS‘ laH | ‘ ALL BANKS |
w0 K wow DT | /. 7 Y
[AS‘ tan DISAEL[AUlTD PRECHARGE | ‘ ‘ SlNG;‘EMNK |
BAD, BAT ?kﬂmx % Y 7 ek T N BaNk M
tac tac
me  [Tog ) [Ton ) o
ba i o m NG00 - DL m D
reD CAS Latency frp
RAS
'Re
1. BL=4
2\ CL= 2

1. For this example, BL = 4, CL = 2, and the READ burst is followed by a “manual” PRECHARGE.

2. x16: A9, A11, and A12 = “Don’'t Care”
x8: A11 and A12 = “Don't Care”

x4: A12 = “Don't Care”

H E ST R AR P

Figure 42:

Read - With Auto Precharge

D B e e e e ID N N N Y Sy D A S NP S N
ek | fexn | | | | | | | |
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| o]t | ‘ |
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Am}ﬁgﬁ 0 /><2&1[I|MNm2W 7 &( —
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A0 ?k ROW %; 7 T
e ) s s s s
e ST/ = Ul
toH
> ms+
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'ReD CAS Latency 7p
RAS
tRe
1. BL=4
2\ CL = 2
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Figure 43:

Single Read - Without Auto Precharge

0 T 2 3 T4 TS T6 7 T8
ax e e e =t S SN Y SN AN SR A S Y S NP S
s oo | | | | | | |
oK f . <y Wy g | ar ) ) iy
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(AS| tay DISABLE Aulro PRECHARGE | SINGLE BANKS | ‘
BS_ |
BAD, BA1 BANK /f)( BANK W BANK(S) W BANK )g/ )
Da [iz R0t
fRCD CAS Latency Rp
lrAs
tRC
1. BL=1
2\ CL = 2

W H Sh e R — A B

Figure 44:

Single Read - With Auto Precharge

T0 © T . T2 T3 T4 5 T6 vl T8
ax e e e Se=ets IR W NN SN AN S N W N S N W
(ks | ok | | | | \ | | |
we 1 N | | | s | | | a
fcms| fomu
COMMAND y( ACTIVE NOP >@< nNop2 >@< NoP2 >®< READ >@< NOP >@< NOP £/ ACTIVE >@ NOP
| s o | | |
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sl | | | |
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Al0 ?l( ROW %; 7 /i{_mow
el e | | |
BAD, BAT BANK O mane N Y 7
tac
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Do Dour m
ReD | CAS Latency tHz
RAS tRP
e
1. BL=1
2, CL=2



25 BANK BENLIL#RAE

Figure 45:

Alternating Bank Read Accesses

0 © T © T2 T3 T4 5 Té 17 8
T e e e v SN YN S NN NN SN NP S Y S BV S
st | | | | | | | |
we | X | | e | 7 | |
feMs | tomn
COMMAND ACTIVE NOP >@< READ >@< NOP >@< CTIVE >@< NOP >@< READ >@< NOP >@< ACTIVE W
‘ foms | temH
DOML, DML ‘ A W A\ A L 0 | A | L VN
tas| taH

;}(COLUMN m2></ y

/&(coLUMN b ZW

_lﬁS_ 1AH ENABLE AUTO PRECHARGE ENABLE AUTO PRECHARGE
wo J o T G S T Y
tas | taH ‘ | ‘ ‘
BAO, BA1 BANK 0 /} / A BANKO / BANK 3 / BANK 3 7 / //S}\ BANK 0
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tac lon fon IoH toH fon
DQ Dout m Dour m+ 1 ms+2 m+ 3 Dout b
iz
{RCD - BANK 0 CAS Latency - BANK 0 IRP - BANK 0 tRCD - BANK 0
RAS - BANK 0
1RC - BANK O |
tRRD | RCD - BANK 3 CAS Latency - BANK 3
|
1. BL=4
2, CL=2

Figure 46: Read - Full-Page Burst
0 T T2 T3 T4 L] Te LRS! ez Tn+3 Tn+4
CLK L L &2
—1 cH
t?xs lCKIH |
ped (
T
e 7f G| Y| |
‘C_ﬂﬂs_ oMK
comunno % acie o YN s Y wor YN YU e WX e XN v Y
)
fems | lemH
DoM/ ~|
DQML, DOMU /’l,\ /7/W>x /557/;52 W A Ié@ VY
tas | taH . ‘
e N N e W
[N N R |
wo J T 7 T T, 7 77
o ] , ] ]
BAD, BAT BANK 7Kk X I
)
tac
oy o
ba i / m1
Juz
512 (x16) locations within same row
1,024 (x8) locations within same row
tRCD CAS Latency 2,048 (x4) locations within same row
Full page completedJ DON'T CARE
Full-page burst does not self-terminate @
Can use BURST TERMINATE command. UNBEFINED
1. BL=page
2, CL=2
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Figure 47: Read - DQM Operation

TO T T2 T3 T4 5 Té T7 T8

a [l L L L

R I L] L]

o I | G| U | U |
COMMAND }E—A-cwt NOP READ >@< NOP >@< NOP >@< NOP >@< NOP NOP >@< NOP W
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RCD CAS Latency

DISABLE AUTO PRECHARGE ‘ ‘ ‘ ‘ ‘

DON'T CARE

& unperineD
1. BL=4
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A BB TS BB RAIER 7

Figure 48: Write - Without Auto Precharge

T0 T T2 T3 T4 5 T6 iy T8 T
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Figure 49: Write - With Auto Precharge
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Figure 50: Single Write - Without Auto Precharge
T0 'c T C T2 T3 T4 T5 Té 7 T8
K L
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Do 7 ﬂ( D m W iy
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1RAs ‘
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Figure 51:

Single Write - With Auto Precharge

To ™ T2 T3 T4 T5 Ta 7 T8 T9
K e S e e SN S D NN NP S A SO S N S D S
ol | | | | | | | | |
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Figure 52: Alternating Bank Write Accesses
g g
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Figure 53: Write - Full-Page Burst

T0 T T2 T3 T4

15 ( Tn+1 Tn+2 Tn+3
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Figure 54: Write - DOM Operation
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