AS4LC256K3250

3.3V 256Kx 32 CMOS synchronous graphic RAM

Features
¢ O rganization
- 131,072 wordsx 32 bisx 2 banks
¢ Fully synchronous
— All signals referenced to positive edge of clock
« Itemalpipeline operation
— Colm n address can be changed every clock cycle
¢ Tw o Intemalbanks controlled by BA  (bank select)
¢ High speed
—-150/133/100MHz
- 6.5/7/9 nsclock accesstim e
¢ 1024 refresh gycles, 16 m s refresh nterval @Auto or Self)
¢ Auto precharge and Auto refresh m odes
¢ Tw o cobor regisers

¢ Burst read, single w rike operation
¢ IVTTL com patible I/O
¢ 33V pow er supply
¢ EDEC sandard package, pinoutand fincton
- 100-pin PQFP
« Read/w rite datam asking
« Program m able burst ength (1/2/4/8/fullpage)
 Program m able burst ssquence (ssquential/ nterleaved)
« Program m able CAS kHtency (1/2/3)
¢ Grephics featires
— MRS cyck
- Blodk w rite (8 colm ns), w rie perbit

Pin arrangement Pin designation
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o D O DT M N D O e 0 1) T oy DOM Ot DQM3 Outputdissble/w ritem ask
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Veco 5 2 79 Veeo A0t A8 Address inputs
Dpd—H 3 78 DQ27
DS54 77 DQ26 .
= BV BA Bank select input.
DO6 6 75 D025 8
D7H7 74 DQ24
= 73='Vcc%5 DQOtwDQ31 Thput/ output
DQlee] 9 =Jsle} J—
D817l= 10 ;f FDoi4 RAS Row address srobe
Ve = 11 0B Ve
polie]12 copFDQ13 =
Dored 13 ASATCD56K3250 s o1z CAS Colm n address saobe
Voo H 14 7 Veco —_— .
Vee = 15 QFP (14mm x 20mm ) Bvs WE W riteenable
vee 16 B Ve
DQ20={ 17 Dol —_ .
po21=] 18 Epgio s Chip select
Vo =19 S
DQ22e={ 20 =Y
vy = ooe Veer Vecg Power (33VE 03V)
Vi =22 =Y
DQ%’[C%IZ 23 bR \£ VSSQ G round
DoM 2] 24 = DoM3
WEH25 P DOM1 .
TAsHe 26 = CcIK CIK Clck Input
RASH 27 /= CKE
TS 28 Fos CKE Clock endble
BAEH 292 P NC
e R VORI o DSF Soecial fiincton endole
MMM S STS S SSSSSN
Tooorooooooooooooooo .
ZE%‘E§§§§§§§§§§§>@222 VREF SSTL reference voltage Input
Selection guide
=150 =133 ~100 Unit
Bus frequency fax 150 133 100 MHz
Maximum clbck accesstine e 65 7 9 ns
M indmum addresssship tne g 2 25 25 ns
M Ininum addresshod tine an 15 15 15 ns
Mnimum row cycletine e 60 675 78 ns
M axin um operating cirrent Tc1 300 275 185 mA
M axinum CM O S sandby carrent, self refrecsh Tcs 3 3 3 mA
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SGRAM

AS4LC256K3250

A

Functional description

The ASALC256K3230 is a high perform ance 8 megabi CM O S Synchronous Graphics Random Access M anory (SGRAM ) organized as
131,072 words x 32 bis x 2 banks. Very high bandw idth is achieved ushg a pipelined archirectire w here all nputs and outputs are
referenced to the rising edge ofacomm on clock . Program m abk burstm ode can be used to read up to a fullpage of dam w tthout sekcting a
new colum n address.

The tw o Intemalbanks can be alternately accessed (read orw rite) atthem axin um clock frequency forseam less interkaving operadions. This
provides a significant advantage over asynchronousFDO and fastpage m ode devices.

This SGRAM product also feaires a progranm ale m ode roiser allow g users to select read Jatency as well as burst ength and type
(ssquential or nterkaved) . Lower Hency In proves firs data access In term s of CIK cycks, whike higher Iaency im proves m axin um
frequency of operation . This featiire enablkes flexible perform ance optin ization for a variety of app lications.

DRAM comm ands and fanctions are decoded from control puts. Basic com m ands are as follow s:

oM ode regigersst o D eactivate bank o D eactivate allbanks » Select row , actvate bank
¢ Selectoolum n, w rite s Selectoolm n, read eDeslect, powerdow n ¢ CBR refresh
e Auto precharye w th read/w rite o Self refrech eBlock w rite W rite perbi

» Specialm ode regigersst

The 8 Mb SGRAM device isavailbk n a 100-pin PQFP. operatesw ith apow ersupply of 3 3V £ 0 3V.M ultdplk pow er and ground pins are
provided forlow sw irhing noise and EM I Inputs and outputs are IVTTL com patiblke.

Logic block diagram

CLK —
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CKE —*
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406 ALLIANCE SEMICONDUCTOR DID V16000240 1/¥2/99



I AS4LC256K3250
A

Recommended operating conditions

Param eter Sym bol Min Nom inal Max Unit
VeeVecg 30 33 36 v
Supply voltzge
GND 00 0.0 0.0 v
\Y% 20 - Vee 03V
hputvolage i T ==
Vo, 05 - 08 v
v 24 - - v
) utputvo]jzgei oF
Vo, - - 04 v
Am bient operating tem perafuire Ty 0 70 °C
TVILm In= -1 5V orpulsew idths kessthan 5 ns.
Lg= 2mA,and L= 2mA
Recom m ended operating conditions gopl thmughout thisdocum entunless otherw ise goecified.
Absolute maximum ratings
Param elsr Sym bol Mn M ax Unit
Inputvolzge Vi Vout -10 +46 v
Pow er supply voltage VeeVeeo -10 +46 v
Storage tam peratire (plastc) Torg 55 +150 °C
Pow er dissipation Py - 1 W
Short circuit output current Tut - 50 mA

Stresses greater than those listed under AsduleMadmum REings ay canse perm anentdam age to the device. This isa stress rating only and fanctional operation
ofthe device at these orany other conditions outside those indicated In the operational sections of this specification isnot in plied . Exposure to dosolitem ax—
Inum mthg condifons ©rextended peribdsm ay affect relidb iy,
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SGRAM

AS4LC256K3250

DC electrical characteristics

Paran eter Symbol Testconditions Minh Maex|Mh Max|Min Max| Unit Nowes

0V € Vi € Voo,

Thput leskage carrent I, Pirs notunderes— 0V -3 +3 -3 +3 -3 +3 A

O utput eekage carrent b Doy disoled, 0V S Ve S Ve =3 +3 =3 +3 =3 +3 | uA

0 perating current L te2min, DL= OnA, cL=3 - 300 - 29 - 185 a1
(one bank active) cl burstlength = 1 cn=2 - o215 - 9s0| - 175

Prechamye sendby carent _czp CKESVymax), g = 15ns - 3 - 3 - 3 | mA

(pow erdow nm ode) Toops  CKE& CIK SV (max), tog = - 3 - 3 - 3 | ma

CS2Vy m ), CKE2 Vg m i),
Tecon e = 15 ns; Inputsignals changed - 45 - 45 — 45 mA

Precharge sandby carrent once during 30 ns

(non pow erdow n m ode)
CIKSVq (max), CKE2Vy (uIn),

- 20 - 20 - 20 A
kcms i, = oo; Mputsignalssebk m
Active gandby carent kcap CKESVp(max), g = 15ns - 3 - 3 - 3 | mA
(pow erdow nm ode) Teoaps CIK, CKES Vp (m &%), teg = o0 - 3 - 3 - 3 mA
CKE2Vy 1), CS2 Vy (n ),
Active sandby aarent Tcan tex = 15 ns; hputsignalschanged - 50 - 50 - 50 mA
(non pow erdow n m ode, once durhg 30 ns
one bank active) L CKE2 Vg i), CIK 2V m ax), I e .
cNs x = ©; Nputsignals szblke
N . br= OmA, Page burst cL=3 - 225| - 200| - 1%
perathg cunen Tea  Allbanksadtivated na 12
(ourstn ode) feep = tocn M 1) CL=2 - 175 - 150 - 140
CL=3 - 180 - 150 - 150
Refresh aarrent > (m In) mA 3
kes  ReSThe cL-2 - 10| - 130 | - 130
Self refresh current ce CKES02V - 3 - 3 - 3 mA

* CL = CAS latency

1 Thisparam eter dependson output bading and cyclke rates. M easured w ith outputsopen, nputsonly change one tin e during fei (nin).
2 Assmedteep M)

3 Refiesh period= 16ms
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I AS4LC256K3250
A

AC parameters common to all waveforms

iy -] 2 P
CnS 150 133 100
Symbol  Param elmr Hency M Mex | Min Max | Min Max | Unit Notes
rp Row active to row active delay 65 - 75 - 10 - ns 1
%ep RASto CASdelaytime 20 - 225 - 30 - ns 1
&p Row prechame 20 - 225 - 30 - ns 1
s Row active 40 120K | 45 120K | 60 120K ns 1
e Row cycketime 60 - 675 - 90 - ns 1
Iastdata In to new colm n address
tpr, 1 - 1 - 1 - CIK 2
delay
&p1, Lastdata n to ow precharge 1 - 1 - 1 - CIK 2
1, Iagdata in to burs- sop 1 - 1 - 1 - CIK 2
Colm n addressto colm n address
tcp 1 - 1 - 1 - CIK 3
delay
3 6.7 - 75 - 10 - 4
CIK cycletime ns
e 2 10 - |12 - | 15 1000 4
3 - 65 - 70 - 20 4,5
B CIK to valid outputdelay ns
2 - 75 - 10 - 12 4,5
S Outputdaahod tim e 35 - 35 - 35 - ns
T CIK high pulse w idth 30 - 30 - 35 - ns 6
1 CIK Iow pulsew idth 25 - 30 - 35 - ns 6
s hputstuptm e 20 - 25 - 25 - ns 6
= Ihputhod time 15 - 15 - 15 - ns 6
Yz CIK to outputin ow Z 3 - 3 - 3 - ns 5
tyry CIK to outputin high 2 35 6.7 35 75 35 10 ns

M hinum cbck cycles= M hinum tme/ cock cycletin ) rounded up
M Ininum dely required to com pkte w rie.

Colum n address change albw ed every cycke.

Param eters dependenton CAS Btency.

Tcbdk risihg tin e > 1ns, (r/2-0 5)ns should be added to paran eter.

I (rand th > Ins, [(eHth/2-11ns should be added to paran eter.

oY U1 W N
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SGRAM

AS4LC256K3250

A

Operating modes

Comm and CKEpy RAS CTAS WE D& DOM  BA A8 AT-A0 N ote
M ode regisersst H L L L L X Op code 1,2
Specialm ode regisersst H L L L H X Op aode
Auto refresh 0 L L 0 X X X X X 3
Fntry 0 L L 0 X X X X X 3
Self refresh 0 0 0 X X X X X 3
Exic L
X X X X X X X X 3
L X \
Bank activate H X L L H H row address
w/ W PB 0 X \
Auto prechage dissble L  slmn 4
Read 0 X L 0 L 0 X X v — —_—
Auto precharge enable g addmess 45
Auto precharge dissble L lmn 4
W rie 0 X L 0 L L L X v — —_—
Auto precharge enable g addes 45
Auto precharge dissble L owlmn
Block w rie 0 X L 0 L L 0 X v —
Auto precharge enable g eddress
Burst stop 0 X L 0 0 L X X X X X 6
Selected bank \% L
Precharge 0 X L L 0 L X X X
Both banks X H
0 X X X X X X X
Clock suspend oractive Nty H L
L \ \ \ X X X X
pow erdow n
Exic L 0 X X X X X X X X
0 X X X X X X X
Entry H L
Precharge pow erdow n L il il il X X X X
m ode H X X X X X X X
Exic L 0
L \ \ \ X X X X
DOM 0 X X X X X \ X X X 7
Deskctdevice 0 0 X X X X X X X
N o operation 0 L 0 0 0 X X X X

1 OP= operation code
AO~A8, BA s=e doove.

2 MRS can be issued only w hen both banks are precharged . A new comm and can be dssued 2 cbck cyclkes afferM RS.

Auto refresh fiinctons sin flarly to CBR DRAM  refredsh . H ow ever; precharge is autom atic.
Auto/self refresh can only be issued afferboth banks are precharged.
4  A8:bank sskctaddress. fflow durhg read, w rite, row active and precharge, bank A is selected .

Ifhigh durhg those sates, bank B is selected . Both banks are selected and A8 is Inored IfA7 ishigh durihg row precharge.

5 Anew read/w rite comm and cannotbe issied during aburst read/w rite w ith auto precharge.

Ttm ustbe issued aflerthe end oftheburst. A new row active comm and can be ssued afferfyp from the end ofthe burst.

6 Burststop comm and valid at every burst Ength.
7 DQM samplkd atpositive edge of CIK .Data—n m ay bem asked at every CIK W rieDQM Jatency is0).
Dataroutm ask Isactive 2 CIK cycksafferissuance. Read DQM Hency is2) .
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AS4LC256K3250

Mode register fields

Regigerprogram m ed w th MRS

Address BA A8 AT A6 A5 A4 A3 A2 Al A0

Function W ritem ode CR I'T m ode BT burst length
RFU = 0 duringM RS cycke.

W rie burst length Burttype

BA A8 Mode A3 Type

0 0 Nom al 0 Sequential
1 0 Multple burstw ith single w rite 1 hterleaved
Color register

A7 Regisers

0 One cobr

1 Two color

CAS Etency Burst ngth

Be A5 A4 latency A2 Al AO BT=0

0 0 0 Resarved 0 0 0 1

0 0 1 1 0 0 1 2

0 1 0 2 0 1 0 4

0 1 1 3 0 1 1 8

1 X X Reserved 1 X X Resarved’

TBurst]eng‘th: Mllpagewhen A2~A0=1.
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AS4LC256K3250

e
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I AS4LC256K3250
A

Pin descriptions

Pin

Nane

Desription

CIK

System clodk

Al opetations synchmwnized to rising edge of CIK . CIK, driven by the systm
cldk, ncram ents the ntemal burst counter and controls output registers.

CKE

Clck enadble

ControlsCIK input. IFCKE ishigh, the next CIK rising edge isvalid. ECKE is
Jow, the Intemal clock is suspended from the nextclock cycle and the burst
addmess and output sates are frozen . Ifboth banks are idle and CKE goes ow,
the SGRAM w illenterpow erdow n m ode from the next cock cycle.W hen in
pow erdow n m ode and CKE is ow , no lnputcomm andsw illbe acknow ledged.
To exitpow erdow n m ode, raise CKE high before the rising edge ofCIK.

Chip s=kect

Enables or dissbles device operation by m asking orenabling all inputs excspt
CIK, CKE, DQM . hputcom m ands are ignored w hen CS= High.

AO~A8

Address

Row and colim n addressss arem ultplexed . Row address: A0~ A8 during
Actve comm and .Colm n address: A0~ A7 when CAS isactve; A8 enables/
dissbles Auto Prechage.

Bank s=lect

M em ory cellartay is onrganized in 2 banks. BA sskectsw hich ntermallbeank w ill
be acmve. BA is larhed during bank activate, read, w rite, m ode regiser set,
and precharye operations. Asserting BA low s=kdsBank A; BA high sslects
Bank B.

Row address soobe

Enables row access and prechamge operation. W hen RAS is low, ow address is
latched atthe rising edge of CIK.

Colm n address saobe

Endbles cohim n access. W hen CAS is ow, colum n address is Jatched atthe
rising edge of CIK.

W rite engble

Enzblesw rite operation and row precharge operation.W hen W E is low, input
data is atrhed sarting from CAS.

DOMO~3

Outputdissbl/ w ritem ask

Controls /0 buffers.W hen DQM ishigh, outputbufiers are dissbld during a
read operation and hputdata ism asked during aw rite operation. DOM
latency is2 clocks forRead and 0 cocks orW rite.

DQO~DQ31

Data nput/ output

Data Inputs/outputs are m uliplexed. Inputm ak HrW rierperbit; colmn
addressm ask w hen block w rite is active.

DsF

Special fiinction varisble

Enablesblock w rite, w rite-perbit, and/or specialm ode rgiserload.

Vop/ Vs

Pow er supply/ground

Pow er and ground for core bgic and mputbuffers.

Vbpo /VSSQ

D ata output pow er/ ground

Pow er and ground ordaa outputbuffers.

DIDAN60002:4:1/1.2/99
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SGRAM

AS4LC256K3250

A

Device operation

Comm and Pin ssttings

D escription

Powerup

The follow ing sequence is recom m ended prior to nom aloperaon .

1. Appl powey, sartcldk, and hold all nputshigh.
2. Afferpowertp, pause Hram inimum of100us.
D rive CKE high priorto apositive clock edge; allothersNOP.
3. Precharge both banks.
4. Perform am ninum of2 auto refresh cyclesto sabilize ntemal circuitry.
5. Perform M ode Regiser Setcomm and to nializem ode =giser

CS=RAS=CAS=WE=

M odk ister st
oce =g low ; AO~A8 = opcode

Them ode regiser sores the user sslected opcode orthe SGRAM operating
m odes. The CAS krency, burst kength, bursttype, testm ode and othervendor
specific funddons are selected/program m ed during the M ode Regiger Set
com m and cycle. The defanlt sstting ofthem ode r=giser isnot defined affer
pow erup. Therefore, it is recom m ended thatthe pow erup and m ode =giser
set oyck be executed priorto nom alSGRAM operation. Referto theM ode
Regiser Settabke and tim ing fordetails.

Specialm ode
regiser sst

U == thiscomm and to Joad them ask and color registersused in block w rite
and m asked w rite cycles. Control inform aHon is applied to address nputs;
data to be w ritten to cobrorm ak regisersisgpoplied to DO s. A6 = 1, and
all other mputs are 0, color regiser 0 rweeivesDQ data. IffA6 = A7 = Mode
RegiserM 7 = 1, cobrrgiser] reeivesDQ data. IFAS = 1 and allother
address Inputs are 0, m ask rgiser recetvesDQ daa.

Device deselect
and no operation CS= high
WOP)

The GRAM isdesekcted when CS ishigh. CShigh dissblesthe com m and
decoder such thatRAS, CAS, W E and addess inputs are ignored . D evice
des=sledton isalso considerad aN OP. The SGRAM also perform saNOP w hen
RAS, CAS, and W E = high. Since the NOP perfom sno operaton, itm ay be
used asaw ait sate in perform ng nom alSGRAM functons.

CS= RAS= Iow;CAS=
W E= high; A0~A8 =
row address; BA = bank
skt

Bank activation

The SGRAM is configured w ith tw o intemalbanks. U s= the Bank Addvate
comm and to selecta row In one ofthe tw o idk banks. hitak a read orw rite
operation afftertz~p m In) from the tim e ofbank adtvation .

Bank activation
w ith W PB

W rieperbit is actvated during a Bank Activation comm and . Allw rite or
block w rite cycles to the selected bank/row arem asked basad on them ask
regiser

CS= CAS=2A8= bw;
RAS=W E= high;BA =
bank select, AO~AT =
cohm n address

Burst read

U == the BurstRead comm and to access a consecutive burst of data fiom an
actve row In an active bank . Burst read can be initbated on any colm n
address of an actie 1ow . The burst kngth, ssquence and laency are

determ ned by them ode r=gister s=tting. The first output data eppears after
the CAS Bfency from the rad com m and . The output goes nto ahigh

I pedance szte atthe end oftheburst BL=1,2,4,8) unkssanew burstread
is niHated to form a gepless outputdata soeam . Term inate the burstw 1h a
burst sop comm and, precharge com m and to the sam e bank or anotherburst
read/w rite.

CS=CAS=WE=2A10=
low ; RAS= high; AO~A8
= cohm n address

Burstw rie

U == the BurstW rite com m and to w rite data into the SGRAM on consscutive
clock cyclesto adpcent colum n addresses. The burst kength and addressing
m ode is determ ined by the m ode r=giser opcode. Iput the mitalw rite
address in the sam e cbdk cyck asthe BurstW rie comm and . Term nate the
burstw ith aburst sop comm and, precharge com m and to the sam e bank or
anotherburst read/w rite. DOQM can also be usad to m ask the nputdaa.

414
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I AS4LC256K3250
A

Com m and

Pin settings

Description

Block w rite

U == block w rite to w rite a singk data value to ablock of eight consecutie
colm n Jocations addressed by A7-A3 . A SpecialM ode Regiser Set comm and
m ustoccurbefbre ablock w rite to assign thisdata to the color regiser. lnput
dataon DQ s isused to m ak goecified colum n/byte com binationsw thin the
block.

DQM operation

Us=DQOM tom ask inputand outputdata. Edissblesthe outputbuffersin a
rex] operation and m asks inputdata n aw rike operation . The outputdaz is
tri~gated 2 cocksafferDQM assertion (2 clock laency) . lputdata ism asked
on the san e clock asDQOM assertion (0 clock aency) .

CS=WE= Iow;RAS=

U == burst stop to tem inate burst operation . This com m and m ay be used t©

Buzststop TAS= high term inate all galburs: Engths.
TS— A8 RAG- WE= The Bank Precharge com m and precharges the bank specified by BA . The
Tow ; CAS = high; BA = prechamyed bank is sw itrhed from actie to idke sate and is wady t be
Bank prechame pank sskct; AO~AT = activated egain . A ssert the precharge comm and after ., oM In) ofthebank
don'tcam activate com m and In the specified bank . The prechamge operation requiresa
tim e of g M In) t© com pkte.
CS-RAS=TWE= low; The Precharge Allcom m and m ay be used to precharge both banks
TAS= A8 = high; BA = sim ultaneously. A8 ishigh, BA isadon‘t care and both banks are
Precharye all pank sskct; AO~AT = sim ulteneously precharged . TEA8 is Jow , BA specifiesw hich bank isto be
don'tcam prechamyed . Both banks are sw irhed to the idE state on prechamge
com pkton.
During auto prechawge, the SGRAM ad ists ntermnal tim Ing to satisfy
CS=CAS=WE wrie) = tyugim in) and tp Orthe progrmm ed CAS Jatency and burst length. Couple
w ;RAS=WE (rad) = the auto precharge w ith a burs: read/w rike operation by asserbing A8 to a
Auto precharge A8 = high; BA = bank high sate et the sam e tin e theburst read /w rite com m andsare issued . Atauto
slect; AO~A7 = colimn  prechame com pletion, the specified bank is swv irhed from actie to dk sate.
address N ote thatno new comm ands can be issued until the specified bank achieves
the idle gate.
W hen CKE is ow, the intemal clock is frozen or sugpended from the next
Clock saspend/ clock cycle and the s=t= ofthe outputand burstaddress are fiozen . Ifboth
power down CKE = Tow banksare dk and CKE goes Iow , the SGRAM ente_rs pow erdow n m ode atthe
1 ode entry next clodk cycke.W hen n powerdow nm ode, no nputcom m ands are
acknow ledged as long asCKE ram ains low . To exitpow erdow n m ode, raise
CKE high before the rising edge ofCIK.
Clck sugpend/ Resum e Intemal clock operation by asserting CKE high before the rising edge
pow erdow n CKE = high ofCIK . Subssquent com m ands can be issued one clock cyck afterthe end of
m ode exit the Exitcomm and.
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SGRAM

AS4LC256K3250

A

Comm and

Pin settings

Description

Auto r=fiesh

CS= RAS= CAS= low;
W E= CKE = high;
AO~BA = don‘*tcare

SGRAM storage cellsm ustbe refreshed every 64m sto m aintain data ntegrity.
U == the Auto Refiesh comm and to accom plish the refreshing ofallrow s n
both banks ofthe SGRAM . The row address isprovided by an intermalcounter
w hich Increm ents autom atically. Auto refresh can only be asserted w hen both
banks are idk and the device isnot in the pow erdownm ode. The tim e
required to com pkte the auto refresh operation stz (n in) .Use NOPs n the
interim untilthe auto refiesh operatbon iscom plete. Thisisthem ostcom m on
refresh m ode. k istypically perform ed once every 15 6usorin aburstof
1024 auto r=fiesh cyckesevery 64m s. Both banksw illbe in the idk state after
this operation.

Self refresh

CS= RAS= CAS= CKE=
ow ;WE= high; AO~BA
= dontcare

Self refresh is anotherm ode forrefreshing SGRAM cells. In thism ode, refresh
address and tm ing are provided intemally. Self refrech entry is allow ed only
w hen both banks are idle. The extermal clock and all nputbufiersw ith the
excsption of CKE are dissbkd  thism ode. Exit self =fiesh by resarting the
extermal clock and then asssrting CKE high . NOP’smust ollow foratin e of
e i) orthe SGRAM to reach the idle sate w here nom al operation is
allow ed. Eburstauto r=fresh isused in nom al operation, burst 1024 auto
refresh cycles in m ediately afferexiting s=1f refresh .
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S

Mode register set command waveform

MRS can be issued only when both banksare de.

Precharge waveforms

Precharge can be asserted affer fzag ) . The selected bank will enter the idle sate affer p.. The earliest assertion of the prechage
comm and w thout losing any burstdata isshow below .

(normal write; BL = 4)

A U e U e U e N e W

P — [2) K by X 5 X [ )

(normal read; BL = 4)

“r \ / \ / \ / \ / \ / /7

M? —{ Rajda ) { A}
ba i) @ ¥ o ¥ o ¥ o |
a 12 @ Y a ¥y o ¥ &
2 i C @ ¥ a9 ¥ @

Auto precharge waveforms
A8 oontrolsthe selecton of anto precharge during the read orw rie comm and aycle.
(write with auto precharge; BL = 4)
S WY e WY e WY o WY s W
Do — 0, W D; X [ K Dy )

Auto precharge starts
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A

(read with auto precharge; BL = 4)

S\ [\ [\ [ /[ /[ \
> — (P ) }
b0 1) C @ o ¥ o ¥ o )}
e e e S T — - — " S
pe e @ Ci\’f S T S

Auto precharge starts*

*The row active comm and of the precharge bank can be issied affer tp from this polnt. The new read/w rie comm and of ancther activared bank can be
issued from thispoint. Atburstread/w rite w ith auto precharye, CAS Intermuptofthe sam e/anotherbank is ilkegal

Clock suspension read waveforms (BL=8)

ClK exemal/ \ / \ / \ / \ / \ / \ / \ / \

cxmera [T\ [\ [\ 1\ /o W e WY
oo ==

s
IS
T

SGRAM

e (@ NG O oy

CI extemal/ \ / \ / \_/ \ / \ / \ /A
\

CIK intemal I \ /

/
\ T
/A

DQM

O e D e S — — e} = SN
Clemal \ / \ / \ \ / \ / \ [\

clEmal \ / \ / \ / \ / \ / \
DM /—O—\
e L) @) X @) X (@) X [ | &
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Clock suspension write waveforms

crRexemal [ \___f \ / \ / \ / \ / \ / \
N U e W

CKE

DQM

po { DIJ [37] X [37]

ClRexemal [\ [ \ /
cwnema [T\ T\

CKE

DQM

oo { DI Y [37]

Clf eemal \ / / \ / \
CIK itemal ] \ r / \ / \
DQM

o {DTY [37 53] X 06 X |

Read/write inferrupt timing read interrupted by read (BL = 4)

CLK/\\{\/\/\/\/\/\/\

cMp —{ ReddAa| Raddda )

| |
ADD ( A X B )

DQ (CLl) ( k% X

G BN BN & )
DQ €12) C RN N B & [ & —
Do €I3) —— A & ¥ & & [ & }

fecp = CAS® CASdely ( 1 CIK)
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p ¢

write inferrupted by write (BL = 4)

s \ Y A U A WY A W A U A WY A Y
[+— tecp —>

cMD —{"WiitedHa | WhitecHa )
ADD —{ A L B}
pQ — [ A Y D . 0B X B Y DB |}

fe— Tepr —1

toep = CAS o CASdely = 1 CIK)
tep, = Bstaddress In to new colim n addresdelay (= 1 CIK)

write interrupted by read (BL = 4)

e[ \ | Y A VY A VY A G A VR A U AN

«— Toop —

oD WiitecHa \ Raddda }

o A B )

ey Dy}t @ @ B &)
o — DA ) C®m T & 8 &
v iy ) CEm T ® I w )

|<— fepy —>

tocp = CAS o CASdely = 1 CIK)
tep, = Bstaddress In to new colim n addresdelay (= 1 CIK)

read interrupted by write (CL = 1, BL = 4)

S / \ / \ / \ / \ / / \ / \ /

cMD1 [ Reddda ) WitecHa }

vt \

pat O ¥ O Y ¥ I )

upz {__Reddta }———{ Wiitea }

vanz | \

pQ2 { D D B B
wpd _  Feddda ) [ Witedita }

paws / \

pes { 9 | g 0 ¥ [V D )

To preventbus contention, m aintain a gap betw een data In and data ocut.
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A

read interrupted by write (CL = 2, BL = 4)

SR A W A U A VY A U A U A WY A VY A VY A W A
ol (" Feidia ) Whtedda)
DOM1 4/—\

pat C o o[ oy 05

eMD2 Rrddda Whitecda)

bom2 / \

pa C o O & 0]

@3 —————{ Raddia) { WhitedHa}

by / \

bas Co oy o}y
it ———{ Feidda) { Whitedia)

pans / \

bas Ca }+—{ o b} B o)

To preventbus contention, m ahtah a gsp betw een data 1 and daa out.

read interrupted by write (CL = 3, BL = 4)

S A W A VY A VY A U A VY A VY A W A U A U A
ot [ Reddia) Witedia)

bol { b Y DO ¥ D ¥ Dy }

ez —————{ Raidia) { Witecita)

DOM2 [\

bo2 { b Y O { D I Ly }

s ——————{ Reddia} { Whitedda}

DQM3 / \

Do3 { p 1 DX D by }—
cMD4 — [ Raida) Whitedda

poMA4 / \

bod { Db I D X D ¥ D }

To preventbus contention, m ahtah a gsp betw een data 1 and daa out.
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Burst termination

Burst operations m & be tem nated w ith aRead, W rie, Burst Swop, or Precharge comm and. W hen Burst Stwop is asserted during the read

coycle, burst read data isterm hated and the darabusgoesto H -7 after CAS Hency. W hen Burst Swop Is asserted during the w rite cyclk, burst
w rite data is term Inated and the datsbus goesto H 7 sin ultzneously.

Burst stop command waveform read cycle

S~
-
~—
—

o —{ Feddta ) T

Pe e & ¥ a ¥ o }

Pe e o Y a ¥ o ——
o0 €13 or

X @ X @

write cycle (BL = 8)

e \ / \ / v/ -/ -/ L

“?  ——{ Ralda ) {__ Bridp }
% c-12m ——d Q f (@] X @ | & e
8 Precharge termination

A Precharge comm and term nates a burst read/w rite operation during the read cycle. The sam e bank can be addvated afferm eeting e

read cycle (CL = 1)

c \ / \ / \ / \ / \ \ \ / \
ww [ e ) A
|
pe { @ X & I | &% )
e —

read cycle (CL = 2)

> —{ Raidia }
pe @ ¥ @ T @ | @
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A
read cycle (CL = 3)
S A N A U A U A Y A U A U A \
an [ Fegdm ) FE } {__ACT '}
DQ { & X :01 X t% )
write cycle
S A W / \ [\ / \ \ / \ \

e ——{ WiitecHa }
R e I G S G

Auto refresh waveform

Y aVaVaV aVaWaVaVaVaVaVaWaVaVaVaVaVaWaVaVaVaVaWaWaVal
= A7 = [/ = W
= p
= g
= A
SIS 1

AO0AT

DOM

CKE \

DQ
Retagbdhbaks Adordreh Aufordreh Aufordreh
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Self refresh waveform

AVAVAVAY AVAVAVAN

CIK

A8

B Rpdgp JC

AOA7

DOM

CKE

bQ

——— Selfeffed) oycle tre \.

Ratagptdhbrks .
® S rerehetry S rdrehedt Atitray gde

Power down mode waveform (CL=3)

CIK

BA

A8

AOA7

DOM

S - —

Bank acts ‘ Active sandby NOP Precharye standby

Powerdownm ode Powerdow n m ode

NOP! Bank activate

Pow er dow n m ode entry Pow er dow nm ode exit Pow er dow nm ode entry Pow er dow n m ode exit

Enterpow erdow n m ode by pulling CKE Iow .
Allinput/outputbuffers (except CKE buffer) are tumed off In pow erdown m ode.
W hen CKE goeshigh, comm and hputm ustbe equalto no operaton atnextCIK rising edge.
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Read/write waveform (BL =8, CL = 3)

A8

AOAT

DOM

CKE

bQ

Bank activate

(BL = 4, CL = 3)
AW AVAWAY AVAVAVAVAVAVAVAUAVAVAVAYAVAVAVAVAWAWAWAWA
L\

=

BA

B
F |
VEE
|

A8

AOA7

RA,

DOM
CKE \
pe A Bag
Activate Read o o 9 Q |._$'ngle_.| o o 9 Q
W rite Readl
D D
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A

Interleaved bank read waveform (BL=4,CL=23)

AV AVAVAYAVAWAVAVAVAVAVAWAYAVAVAY AVAWAVAVAVAVAUAWAWAY
_ [ Tep He— top —>je— tecp —
Y, \ / \ _/;\_J 1/ AR
RAS ¥ |
B A |
WE ¥ |
A R |
8 ¥y |
ADAT
DQOM
be {oaorYonNonYor Yor Yor Jor Jon Yor Yor Jor Yos o Nor Jor F+———
Bank A: Acthe Read! Acthe | Read | Read | Precharge
Bank B: Read Read Precharge
Interleaved bank read waveform (BL = 4, CL = 3, Autoprecharge)
S ENAVAVAVAVAY AVAVAVAVAVAVAVAVAYAYAVAVAY AV AVAVAWAWAWAW)
S|/ \ / S\ |/ L/ /L
tae e
BN B
CTAS ’—
r

BA

A8

AO-AT

DOM

CKE \\

«— terp > ®ep «<— T&ep, reo

b GEYS (G2 (LW (5108 S T 3 W) I8 G 28 GER GEe |

BankA: Adtve Read AP| Active | | Read ‘ |AP |
. . Adcdve

Bank B: Active Read AP Active Read

AP = Intemalprecharge begihs
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Interleaved bank read waveform (BL=8,CL=23)

EAVAVAVAUAWAVAVAY AVAWAY AVAVAVAVAVAN AUAVAWAWAWAN

(Y
(- WA

AO0RAT
DOM / \
CKE \ f
e {ergralorford o)) 0rn(2Bd B ——{omdondondom ) ors Yoad
Bank A: Acve  Read | Read ' ‘ ! prechange
Bank B: Pracharge Active Pracharge Addve Read

Interleaved bank read waveform (BL = 8, CL = 3, Autoprecharge)

SV AVAVAY AVAVAVAVAVAVAVAVAVAVAVAY AVAVAVAVAVAVAVAWAS

1/ |/ / L/ \ L/ . |/
A

BA

A8

AOAT
DOM / _\
CKE \ \_/
Do L CE CLIS LY N AN (RN W RS p G LW GEW SRR GEW.{
&RrD &R |
Bank A Active Read | AP | Actiye| Read
Bank B Active Read AP

AP = Intermalprecharge begs
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Full page interleaved burst read waveform

mir—\_

CIK

RAS
CAS
WE

DQM

ADRAT

A8

DQ1

DQ2

DQ3

Bank 0
Bank 1

428

A

\
\
/_
/

Active

Read

P org K| omp X 0By X[ omy K[ omp }
QAyp QA4 QAp QBpo QBp1 QB ‘)__
ony X ong X[ eay X emy X[ oBy X OBy )
Actie Read
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Interleaved bank write waveform

(BL =8)

CAS

BA

A8
AORAT
DOM
CKE
Bank A Actie W DIEJ Prechamye Actiye| W nte|
Bank B Acthe W rie Prechamye

Interleaved bank write (BL = 8, Autoprecharge)

1\
L/

CIK

CAS

BA

A8

AOA7

DOM

CKE

bQ

BankA Active W ntEJ

Active | | W rie
Bank B Active W rie|

AP = Intermalprecharge begs
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A

Full page burst write waveform

CIK

AD-A8

DQ

Bank 0

430

[/

-
-
A

DA, ¥ pa, ¥ pa, [ DAS#
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S

Block write 1 color register
e SN/ f f S S S
g&
S / \ /

RAS

CAS

WE
DEF
DOM
™~~Da= fom ™~ Daa from
Coeregjlser ColrRegiger0
A0A7 B oo X g ) N

A8

BA Bank X

DQ Eobrug : I‘Colm as(x Colm ask x Colm ask\'

trep | [ &Hr >

e
Bank Actve Toad P | Bk w rite Bk w rite Bk w rite Precharge
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Block write

calkl

CAS

D

DQM

A0

AlA7

A8

BA

DQ

432

multiple color register

Ban|

il

Barjk O orl

™~ Daz fiom
CobrRegiserl

g Bank @ Bank X Bank X Bank. @E
Bs | gy
{ )
obr {Colm ask Colm ask Colm asg
e ’ e
Tras
e
S~ Load CobrRegiser
Actie Load SP Bk w rite Bk w rite Bk w rite Precharge
M ode Reg.

ALLIANCE SEMICONDUCTOR
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)2=

Block write diagram

S N O O D O

Write data Color register

Color data
Mask register [ * >|<
DQ~-D
Q7-DQp DQ7 DQs DQ5 DQ4 DQ3 DQ2 DQ1 DQg
01001011
DQgp=1 i
Column mask
DQs=1 i+1
DQgp.# Column mask for DQg 7 E
= = . 2
DQg. 15 Column mask for DQg 15 DQ2=1 @ i+2 _“g
g . <
DQyg.23 Column mask for DQs 23 DQ3=0 § i+3 <
<
DQoy 31 Column mask for DQ oy g1 DQ4=0 g i+4 §
=
= @]
=] .
Write per bit DQs=1 © i+5
Mask data = Mask register + DQM DQg=1 i+6
DQ7=0 i+7
Package dimensions
@IQFP Hd
M Max D
Al 025 045
a2 | om1 | 2e7 ARARARARARARARAARAEE
b 020 0.40 - b
c 010 020 = =
D 13.90 1410 = =
E 19.90 2010 = E=
e 0 65 nom inal = e
Hd 1700 17.40 = =
He 2300 2340 = =
L 065 0.95 He E = —
L1 1 60 nom inal == =
o 0° 100 =] =
D Im ensions I m il eters = =
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AC test conditions

- Ihput reference evelsofVy = 24V and Vo, = 0.8V
- Outputreference evels= 1 4V

- putrie and &lltim es: 1 ns

7= 50Q

out

+14v

5002

)”—. Croap = 30 pF

Figure A : Fouvalent cutput bad

Capacitance f =1MHz, T, = 25°C, Ve = 3.3V
Param eter Sym bol Sicnals Max Unit
Cp1 A0 to BA 5 o
Thput capacitance —— —
Cno DOM ,RAS,CAS,WE,CS,CIK,CKE, D3 5 jo
/0 capacitance Cyo DQOtDQ31 5 jos
Part numbering system
A 1w HKXS0 —4X XX C
Device num ber
DRAM Package (device dependent): Comm ercialtem perahire
IC=33VCM0OsS D ch 1
prefix rgnchwnous  1/fiequency  po o rnge, 0°C to 70 °C
DRAM
Ordering codes
Package/Frequency 150MHz 133MHz

100MHz

Plastic PQFE, 100-pin,
14mm x 20mm

ASAIC256K3230-150PQ

ASAIC256K3230-133PQ

ASAIC256K3230-100PQ
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