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OKI Semiconductor (ssue Date: Jup1. 2006
M S81V 32322 Preliminary

1,114,112-Word x 32-Bit Field Memory

GENERAL DESCRIPTION

The OKI MS81Vv32322 is ahigh performance 32-Mbit, 1,100K x 32-bit, Field Memory. It is epecally desgned
for high-gedl serial accesapplications sch asHDTVs, convaitional NTSC Vs, VTRs, dgital movies ad
Multi- media systens. MS8V32322 is a FRAM fa wide or low erd use ingeneral commality TVs and VTRs
exclusively. MS81V32322 is nd designed for the aher useor high end useri medicd systens, pofessimal
graphics swtens which reguire longterm picture sbrage, dat storagesystens andothers.

Eachof the 32-bit planeshassepaate seial write ard real ports. These enploy indegpendent control clocksto
sypport asynchronousreadand write operations. Differat clock ratesarealsosupportedthat allov alterratedata
rates letweenwrite ard readdata strears.

The MS81V32322 provides high spead FIFO, FirstIn FirstOut, operaton without external refreshing:
MS81v32322refrestes its DRAM storag cells atomatically, so that it agearsfully static tothe users.
Moreover, fully static typememory cells and deodersfor seial access efe therefresh free sl acces
opeaation, so that seial read andbr write control clock canbe halted high or low for any duraton aslong asthe
powe is on. Internal conflicts of mmory access rad refreshing operabns are preented byspecial arbitration
logic.

The MS81v32322s functionis simple, and smilar to a digital dely devicewhosedelay-bit-length is easly setby
reset timirg. The delay lengh, number of readdelay clocks betwea write andread, isdetermined by exterrally
controlled write andread reset mings.

Additionaly, the MS81V 3232 haswrite mask funcion or input enable functon (IE), ard real-dat skipping
function oroutput enable function (OF . The differences betreen write enabé (WE) and input enale (IE), and
betwea real enable (RE and output enble (OE) ae that WE and RE can stop eial write/read addiss
increnents, but IEand OEcannot sip the ircrenent, when write/readclocking is cortinuously applied to
MS81v32322 The inpu erabe (IE) function allows the user to write into selectedocationsof the memory only,
leaving therest of he memory cortentsunchanged. This facilitates dita processigtodisgay a “picture in gcture”
on alV saea.
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FEATURES

Single power suppy: 33V 0.3V
1,114,112words x 32 bits
Fast FIFO (First-Irirst-Ou) operation
High speal asychronous sgal access
Read/write cyle time 6.6ns
Accesgime 6 ns
Randonty acessible leading addres
Variale lengh delay hit (350to0 1,114112)
Write/Readstart addess settdle
Write mask function (Inpu eralde cortrol)
Data skpping function (Output erade cantrol)
Self rdresh (No refreshcontrol is required)
LVTTL compatible inputs andoutputs
Packge options:

128-pin plasticTQFP (TQFPR8-P-1414-0.40K) (MS81V3232xxTB)

PRODUCT FAMILY

xX indicates speedhnk.

Family Access Time (Max.) Cycle Time (Min.) Package
MS81Vv32322-66TB 6 ns 6.6 ns (150 MHz) .
128-pin TQFP
MS81Vv32322-7TB 6.5 ns 7 ns (143 MHz)
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PIN CONFIGURATION (TOP VIEW)
DO1[1 O 96 | DO30
VecQ[2 95 [VecQ
DO2[3 94 1D0O29
DO3[4 93]1D0O28
VssQ 5 92 VSSQ
DO4 91]D0O27
DO5[7 90 ] DO26
VccQ g 89 VCCQ
DO6[9 88 |DO25
DO7[10 87]D024
VssQ[11 86 | VssQ
Vss[12] 85| Vss
SWCK[I3 84 | SRCK
RSTW[IZ] [83|RSTR
VCC IE Z VCC
Vss[16 8=1Vss
Vee[ 17 180 [ Vee
WE[T3 79]RE
IE[1I9 78 |OE
WAD[20 [ 771 RAD
Vss[21] E Vss
VssQ[22 [ 75]VssQ
DO8[23 [74]1D0O23
DO9[24 E D022
VeeQ[ 25 172 | VecQ
DO10[ 26 71]1D0O21
DO11[27 70]D020
VssQ[ 28 69 | VssQ
DO12[ 29 68 D019
DO13[30 67]D0O18
VccQ 31 66 VCCQ
DO14|32 65]DO017
B R S S E I S S R = e B R B E R B EE B EEE
s2lis2i(sel| Sel| Sel 1 seliSed I Id IStIaInaInad Ina Ind a1 ) 1 el | el | Xel | (Xe) LO| Lo| o/ |{e | {e} | Ye)
WO 8PP0 gNMIL 99 B BON0D SOAND 8 9O ©
= Sd A ddd ddddJNANNAN =
8§§>>DD5D>Dooo>>>>oooo>oooo>>§§8
128-Pin TQFP
Pin Name Function Pin Name Function
SWCK Serial Write Clock WAD Write Address Input
SRCK Serial Read Clock RAD Read Address Input
WE Write Enable DIO to 31 Data Input
RE Read Enable DOO0 to 31 Data Output
IE Input Enable Vee Power Supply (3.3 V)
OE Output Enable Vss Ground (0 V)
RSTW Write Reset Clock VeeQ Power Supply for output
RSTR Read Reset Clock VssQ Ground for output

Note:
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The same power supply voltage must be provided to every V¢ pin and VccQ pin, and the same
GND voltage level must be provided to every Vss pin and VssQ pin.

3/18



PEDS81Vv323201

OKI Semconductor M S81V 32322
BLOCK DIAGRAM
DO (X32) RAD RSTR SRCK
Data-output i i i
Buffer 4—' Serial Read Controller |
L{ Read Data Register |
i | (X32)
1,114,112 x 32 /‘_ Read/Write
Memor X Refresh
v Decoder \‘_ Timing Generater
Array
i | (X32)
4}' Write Data Register | Refresh
* Counter
Data-input Serial Write Controller |
Buffer ; ; g 5
DI (X32) WE RSTW  SWCK
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PIN DESCRIPTION

Serial Write Clock: SWCK
The SW latches the input data onchip whenWE is high, andalsoincremeits the interral write addess panter.
Data-in setugime tDS, andchold time tDH are referesedto the risingedge of SWCK.

Write Reset: RSTW
RSTW is used toset tle interral write address pmter. RSTW setip ard hold times are refenceal to the rising
edge of SWCK. The SWCK latches the write adiressdata(21hits serial LSB) from WAD.

Write Enable: WE

WE is wedfor data write emde/disabe contrd. WE high level emables the iput, andWE low level disabes tre
input andhdds the interral write adiresspointer. Thereare no WE diabk time (low) andWE enable time (hgh)
restrictins, becawse he MS832322is in fully static operatian as bngas tte power is on Note that WE seup
andhold timesare refeencedto the rsingedg of SWCK. The laterty for the write ogeratian cortrol by WE is 4.
After write reset, WEmust remain low for more than 1®0 ns (tFWD). After writereset,the write ogerationat
address 0 is stéed after a time WL form the cycle inwhich WE is brough high.

After write resetWE shoud be remained high for 2 cycles aftedriving WE high first.

Input Enable: |E

IE is usedto enalbe/disalde writing into memory. IE high level enaldes writing. The interral write address puoter
is always irremented by cycling SWCK regardlessof the IE lewel. Note that IE setp ard hold times are
referencal to the rising edgeof SWCK. The latency for the write operaton control by IE is 4.

Write Address Input: WAD
These pinsreusel for write addres@put.

Data Inputs: (DI10-31)
Thesepins areusel for sgial da@inputs.

Serial Read Clock: SRCK

Datais shifted out of the data registers It is triggered by the rising edgeof SRCK when RE is high during a rea
operation The SRCK inpu increnents the interral readaddrespointer whenRE is hgh.

The tireestate outpubuffer provides direcT TL compatibility (nopullup resistorequired. Data out is the sagn
polaity as datan. The outputbecones valid after theaccesdime interval tAC thatbegnswith the rising edgef
SRCK. *T hereareno outputvalid time restiction an MS81V 32322

Read Reset: RSTR
RSTR is wedto set tle internal reacaddess pmter. RSTR setip ard hold times are refemncedto the rising eldge
of SRK. The SWCK latches theread addressath (21hits serial LSB from RAD.

Read Enable: RE

The function of RE is to gak of the SRCK clock for incremernting the readpanter. WhenRE is high before te
rising edge of SRCK, tte readpainter is ircrenmerted WhenRE is low, he readpointer is rot increnented RE
setp times (tRENS andRDSS) andRE hadld times (tRENHand tRDSH) are referenced tothe rising ecge of the
SRCK clock.

The latery for the readoperatian cortrol by RE is4. After readreset, REnust ramain low for more than 1600 rs
(tFRD). After read resethe read datataddress (s ouput after a tine tRL from the cyck inwhich WE is broudt
high.

After real rese, RE $oud be remained hghfor 2 cycles diterdriving RE high first.
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Output Enable: OE

OE is wedto enalte/disalde the ouputs. OE hgh level enalbes tre outputs. The interral read ddress pointers
always incemented by cyclin@RCKregardless oftie OE level. Note that OE setupard hold times are refereced
to therising edge of SRCK. Tte latery for the read operatin controlby OE is4.

Read AddressInput: RAD
These pinsare usedfor read address input.

Data Out: (DOO0-31)
Thesepins areusel for seial data outputs.
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ELECTRICAL CHARACTERISTICS
Absolute Maximum Ratings
Parameter Symbol Conditon Rating Unit
Power Supply Voltage Vee Ta=25°C -0.5t0 +4.6 \%
Input Output Voltage Vr at Ta = 25°C, Vss —-0.5to +4.6 \%
Output Current los Ta=25°C 50 mA
Power Dissipation Pp Ta=25°C 1 w
Operating Temperature Topr — 0to 70 °C
Storage Temperature Tstg — —55 to +150 °C
Recommended Operating Conditions
Parameter Symbol Min. Typ Max. Unit
Power Supply Voltage Vee 3.0 3.3 3.6 Vv
Input High Voltage ViH 2.0 Vece Vee+ 0.3 \Y
Input Low Voltage Vi -0.3 0 +0.8 \%
Operating Temperature Ta 0 25 70 °C
DC Characteristics
Parameter Symbol Condition Min. Max. Unit
Input Leakage Current I 0<V,<Vcct+0.3V -10 +10 HA
Other Pins TestedatV =0V
Output Leakage Current lLo 0<Vo<Vcc -10 +10 HA
Output “H” Level Voltage Vo lon=-2 mA 2.4 — Y
Output “L” Level Voltage VoL lo.=2mA — 0.4 \%
Operating Current lcc1 Minimum Cycle Time — 160 mA
Output Open
Standby Current lecz Input Pin = Vip/ViL — 20 mA
Capacitance
(Vec =3.3V 0.3V, Ta=25°C, f = 1 MHz)
Parameter Symbol Max. Unit
Input Capacitance Ci 5 pF
Output Capacitance Co 5 pF
7/18
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AC Characteristics

(Vcc=3.3V 0.3V, Ta=0to 70°C)

MS81V32322-66

MS81V32322-7

Parameter Symbol - - Unit
Min. Max. Min. Max.
Access Time from SRCK tac — 6 — 6.5 ns
Dour Hold Time from SRCK topek — 2 — ns
Dout Enable Time from SRCK toeck 6 2 6.5 ns
SWCK “H” Pulse Width twswH 25 — 3 — ns
SWCK “L” Pulse Width twswi 25 — 3 — ns
Write Address Setup Time twas 2 — 2 — ns
Write Address Hold Time twaH 1 — 1 — ns
Input Data Setup Time tos 2 — 2 — ns
Input Data Hold Time ton 1 — 1 — ns
WE Enable Setup Time twens 2 — 2 — ns
WE Enable Hold Time twenH 1 — 1 — ns
WE Disable Setup Time twpss 2 — 2 — ns
WE Disable Hold Time twosH 1 — 1 — ns
IE Enable Setup Time tiens 2 — 2 — ns
IE Enable Hold Time tienH 1 — 1 — ns
IE Disable Setup Time tipss 2 — 2 — ns
IE Disable Hold Time tipsH 1 — 1 — ns
WE “H” Pulse Width twwen 3 — 3 — ns
WE “L” Pulse Width twweL 3 — 3 — ns
IE “H” Pulse Width twien 3 — 3 — ns
IE “L” Pulse Width twieL 3 — 3 — ns
RSTW Setup Time trsTWS 2 — 2 — ns
RSTW Hold Time trsTWH 1 — 1 — ns
SRCK “H” Pulse Width twsrH 25 — 3 — ns
SRCK “L” Pulse Width twsrL 25 — 3 — ns
Read Address Setup Time tras 2 — 2 — ns
Read Address Hold Time trAH 1 — 1 — ns
RE Enable Setup Time treNs 2 — 2 — ns
RE Enable Hold Time tRENH 1 — 1 — ns
RE Disable Setup Time trosS 2 — 2 — ns
RE Disable Hold Time troSH 1 — 1 — ns
OE Enable Setup Time toens 2 — 2 — ns
OE Enable Hold Time toEnH 1 — 1 — ns
OE Disable Setup Time tobss 2 — 2 — ns
OE Disable Hold Time topsH 1 — 1 — ns
RE “H” Pulse Width twreH 3 — 3 — ns
RE “L” Pulse Width twRrEL 3 — 3 — ns
OE “H” Pulse Width twoeH 3 — 3 — ns
OE “L” Pulse Width twoeL 3 — 3 — ns
8/18
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Parameter Symbol M§81V32322-66 M881V32322-7 Unit

Min. Max. Min. Max.
RSTR Setup Time trsTRS 2 — 2 — ns
RSTR Hold Time trRSTRH 1 — 1 — ns
SWCK Cycle Time tswe 6.6 — 7 — ns
SRCK Cycle Time tsre 6.6 — 7 — ns
Transition Time (Rise and Fall) tr 1 5 1 5 ns
WE “L” Period before W Reset tiwe 4 — 4 — clk
RE “L” Period before R Reset tire 4 — 4 — clk
Write address input period twae 21 — 21 — clk
Read address input period trAE 21 — 21 — clk
RE Delay after Reset trrD 1,600 — 1,600 — ns
WE Delay after Reset trwp 1,600 — 1,600 — ns
Latency

Parameter Symbol MS81V32322-66 MS81Vv32322-7 Unit
Write Latency twi 4 4 clk
Read Latency trL 4 4 clk
WE Write Control Latency tweL 4 4 clk
IE Write Control Latency tier 4 4 clk
RE Read Control Latency treL 4 4 clk
OE Read Control Latency toeL 4 4 clk

AC Characteristic Measuring Conditions

Output Compare Level 14V
Output Load 1TTL + 30 pF
Input Signal Level 2.4V/0.4V
Input Signal Rise/Fall Time 1ns
Input Signal Measuring Reference Level 14V

Note: When transition time t; becomes 1 ns or more, the input signal reference levels for the parameter
measurement are Viy (min.) and V,_ (max.).
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OPERATION MODE

Write Operation Cycle

The write operation is controlled by four control signak, SWCK, RSTW, WE and IE. The write operaton is
acconplished bycycling SWCK, and holding WE highafter thewrite addres pointerreset operationr RSTW.
RSTW nust be grformed for interral circuit initialization before write operation WE must ke low before and
after the reset cycle (fve + twae + trwp)-

Each writeoperation, which begns after RSTW must conain atleast231 activewrite cycles, i.e., SWCK cycles
while WE and IE are hich.

Settings of WE and IE to the operation mode of Write address pointer and Data input.

WE IE Internal Write address pointer Data input (Latency 4)
H H Input
Incremented
H L .
Not input
L X Halted

X indicates "don't care"

Read Operation Cycle

The rea operation is contolled by four control signals, SRCK, RSTR, RE, and OE. The real operaton is
acconplishedby cycling SRCK, and holding both REand OE high after theeadaddresspointer reset operatior
RSTR.

Eachread opeation, whichbegns dter RSTR, nmust contain at least 231 tae read gcles, i.e., SRK cycles
while RE and OE ae high. RE must below before andafter tre reset cyd (i re + kae + trwp)-

Settings of RE and OE to the operation mode of read address pointer and Data output.

RE OE Internal Read address pointer Data output (Latency 4)
H H Output
Incremented .
H L High impedance
L H Output
Halted
L L High impedance

Power-up and Initialization

To assire proper operatioof this Mamory, place an interval of at least 208 afterVcc has stabilized to a value
within therange & recanmended operaing canditions aftepower-up prior tothe ogeraton start. After his 200 us
stabilization interval, théllowing initialization sejuencemust be perfaned. Becausthe red and write address
pointers ae unddined dter power-up, a mnimum of 150 dummy write opeations (SWCK cycles) and read
opeaations (SRCK cycles) must be peformed, folowed by an RSTW opeation and an RSTR opeation,
properly initialize the write andhe readaddess panter.

New Data Read Access

In order to read oti“newdata,” i.e., b read otidata that hes been writterin a fdlow-up manner, readreset nust ke
input after write addess 18 ard the difference betwea the real addressand thewrite aldressmust be350or
more but 1,114,111 orless.

Old Data Read Access

In order to readout “old data,” i.e., b readout data that waswritten prior to the write gperatian being carried ait,
the differencebetveen the read aldressand the write address nast be 0 or more kut 30 or less. If the difference
betweenthe read address and thwrite address isdiween31 and349 or 1,114,112 ormore, it is unpredctabe
whether the new data is ouput a whether the dd data isoutput. In this case, howear,the write datawill be written
normally.
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Write Cycle Timing (Write Enable)

lcycle 2cycle 3cycle 4cycle 5cycle 6 cycle 7 cycle

Sex /_\_/_\J_\J_\_//_\_//_\_//_\_/_\_//_\_//_\_ AVEN
_J
twenn | twwer | twwen twens
WE
IWDSH= hig twoss
DI 0-31 <D0><D1XD2XD3><D4><D5 %D6><D7>
tweL

RSTW L

“Hr
IE

Write Cycle Timing (Input Enable)

lcycle 2cycle 3cycle 4cycle 5cycle 6cycle 7cycle  8cycle 9cycle 10 cycle 11 cycle

SweK /_\_//_\J—\J—\_//_\_//_\_//_\_//—\_/_\_//_\_ VAN
_J
tienn twier | twien tiens
IE
/
tosn | tioss
DI 0-31 < DO ><D1 X D2 XD3 >< D4 >< D5 % D10>< D11>
tier

RSTW wpLm

T
WE

1218
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Read Cycle Timing (Read Enable)

1cycle 2cycle 3cycle 4cycle 5cycle 6 cycle 7 cycle
SReK /_\_//_\_ /_\_//_\_//_\_//_\_//_\_//_\_//_\_//_\_ /_\_//—\_
_
trenn | twrer | twren trens
RE
trost e tross fhe .
DO 0-31 @<Qo>@<Q1>@<Q2>@<Q3 Q4>@<Q5 >® Q6>@<Q7>
tREL
RSTR an
OE “Hr

Read Cycle Timing (Output Enable)

lcycle 2cycle 3cycle 4cycle 5cycle 6cycle 7cycle 8cycle 9cycle 10 cycle 11 cycle
SREK /_\_//_\_//_\_//_\_//_\J_\_//_\J_\_//_\_//_\_ /_\_//_\_
_
foenn | twoer | twoen toens
OE tac
>t > : toecr
topsH topss | ‘DDCK
>
DO 0-31 @(Qo >@<Q1 >@<Q2 %QS >@<Q4 >@<Q5 ) Q10>@<Q11>
toeL
RSTR "
RE “yr

1418
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PACKAGE DIMENSIONS

(Unit: mm)
TQFP128-P-1414-0.40K |
® (]
@ -
o
O OE ¢
r
@
o = o
=1
&l e
S| =
o| o
| O
INDEX_MARK © @ g é
Mirror finish Sl @
+0. 2| .
|| 049 | o1 0.0 7w 2| ;070
0 n
0.145+0.05 A G 0.5TYP.
& = 06:0.2
Ny T—UHME IRFTHE
J—RT7L—AME 42 Foq
BFMESE  HE [ A o *(z5um)
OKi Electric Industry Co.,Ltd. Nus—VHE (9) 0.55TYP.
R %k kiR B 1 AR/99.11.18

Notes fa Mounting the Suface Mount Tye Packae

The surface nount typepadages ae very susceptible to heéan reflow mounting anchumidity absrbed in sbrage.
Therefore, before you perform reflow mourting, cortact Oki’s responsible salesperson for the product name,
packaye nare, pin number, packaye code and desred mourting conditions (reflow method, temperaure and
times).
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NOTICE
1. The nformation cantained herein can change withou notice owing to productand/or technical improvements.

Before using the product, pleasse nake surethat the information being refared to is up-to-date.

. Theoutlineof action and exarmples fa appli cation circuits described herein have beenchosenas arexgaration

for the sendad acion and performance d the product. When planning b use thegproductplease psurethat the
external conditionarereflecied in the actal circuit, asenbly, ard program desgns.

. When desgning your product, please ge aur product below the gecified maximum ratngs aml within the

specfied opeating rargesincluding, but not limited to, operatng voltage, power disspaion, and operatng
temperature.

. Oki assumes no respansibility or liability whatsaever for ary failure a unusual or unexpected operatia

resulting frommisuse, neglg, imprope installation,repair, alterationor accidet, improper hadling, or
unwsual physical o electrical stress oiluding, but nat limited to, exposure to parameters keyond the sgecified
maxmum ratings or operatian ouside the specifiecbperating range.

. Neither indermity aganstnor licenseof a hird party’ sindustrial andintellectwl property right, etc. is grated

by us in connedion with the useof the product and/or the information and drawings contained herein. No
respomihility is assumed by us for ary infringement of athird party’s right which may resut from the wse
thered.

. The products listedin this document are ntended foruse in generd electronics equiment for @mmercia

appicaions (e.g, office attomation, canmunicaion equpment measurerant equpment consimer
electronics, ety. Theseproducts are notnless spefiically authorizedoy Oki, authorized for use in any
systen or apgication thatrequres sgcial or enancedquality and reliability characteristtsnor in arny systen
or gplicaion where the failure d sud systemor applicaion may resut in the lossor danage of propetty, or
deathor injury to humans.

Suech apgications irclude, but arenct limited to, traffic and atomotive equpment, safety devices, aepace
equpment, nuclear powerontrol, medical equpment ard life-suppat systens.

. Certain produds in this document may nee&l government appoval before they can be exported to paticular

countries. Tre purchaser assumes élresponsiblity of determining the legality ¢ export of theseproducts and
will take appropiate aml necessary sps atlieir own exgnse for these.

. No pat of the conents containedherein may bereprinted or reproduced withou our prior pemisson.

Copyright 2004 Oki Electic Industry Co., Ltd.
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