OKI Semiconductor

MSM514260/SL

262,144-Words x 16-Bits Dynamic RAM: Fast Page Mode Type

DESCRIPTION

The MSM514260/5L is a new generation dynamic RAM organized as 262,144 words by 16 bits.
The technology used to fabricate the MSM514260/S1. is OKI's CMOS silicon gate process technology.
The device operates on a single +5 V power supply. Its /O pins are TTL compatible.

FEATURES

e Silicon gate quadruple polysilicon CMOS,
1-transistor memory cell using advanced OKI
process technology for high quality and
reliability

262,144 words by 16 bits organization - Word
size ideally suited for graphic applications.
The wide bit organization allows higher data
throughput and wider- bandwidth
performance allowing better screen colors.

OF

Single +5 V supply, £10% tolerance - Industry
standard one power supply.

Input: TTL compatible

MSM514260/SL FAMILY

¢ Output: TTL compatible, three-state, non-
latch

* Refresh: 512 cycles/8 ms, 512 cycles/128ms
(SL version) - has an extremely low standby
power specification a 5:1 ratio, it is lower in
current consumption than the standard
versions.

* Fast page mode, read/write capability

* CAS before RAS refresh, hidden refresh,
RAS only refresh capability

» TAS before RAS self - refresh capability
(SL version)

Access Time {Max) Cycle Time Power Dissipation (Max)
Part Number trac taa tcac {Min) Operating Standby
MSM514260/SL-70 70 ns 35ns 20 ns 130 ns 880 mW
MSMS 14260/SL-80 80ns | 40ns | 20ns 150 ns 770 mW 55 mW /11 mw
(SL version)
MSM514260/SL-10 100 ns 50 ns 25ns 180 ns 660 mW
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PIN CONFIGURATION

Vee 1 a0
D&Y 2 390
DQ1 3 380
DQ2 []4 37ph
DQ3 5 360
Vec 06 350
DG4 7 340
DQs 08 33
DQ6 (9 320
par 10 3tp
NC. O 11 300
NC. 012 290
WE 13 280
FAS 014 270
NC. 015 260
Ao 18 250

a1t g7 240

A2 18 230

A3 019 220

Vee 20 210
MSM514260/SL

40 Pin 400 mil SOJ

Vss DQs [t
DQ15 pato 03 i% 38?1
DQ14 vss 05 §F btz
DQ13 0Q13 07  g[ pQis
DQ12 0015 09 10[] veg
Vs Vee 011 128 pdo
Dat1 pdi 013 14 paz
DQ10 DA3 Q15 15 voq
DQ9 DQ4 017 15f7 Das
DQs8 D8 019 0[] par
N.C. NC. 021 55 NG
LCAS WE []23 241 RAS
UCAS NG 025 55 a0
OE Al 027 250 a2
A8 A3 029 30fF voe
A7 Vss 031 321 Ad
Ag A5 033 347 as
A5 A7 035 3517 s
Ad OF 087 383 UCAS
Vss [CAS 039 400 NG
MSM514260/SL

40 Pin 475 mil ZIP

Pin Name

Function

AD ~ A8

Address Input

RAS

Row Address Strode

[CAS, UCAS

Column Address Strobe

DQO -~ DQt5

Data-in / Data-Out

Qutput Enable

OE
WE

Write Enable

Vee

Power Supply (+5V)

Vss

Ground (0V)

N.C.

No Connection
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FUNCTIONAL BLOCK DIAGRAM

Timing
RAS ™1 Generator
[CAS I

e}
Controller

[1{e]
Controller

H MSM514260/SL B

DQO

Column -
DQ7
AQ ~ A8
mijgs B ;
Internal Refresh 110
Address «——— Control ‘ Sense Amps Kig){ Selector 19
Counter Clock t JE— r
l [ i ]
g g DQ8
Row | @ 2
9 Address 9 5 a Memory Cells ~
Y| Buffers ] g B ba1s
£ 2
Vegg —————
Vee
[: On Chip Vgg Generator
FUNCTIONAL TABLE
Inpit Pin DG Pin
RAS LCAS UCAS WE j_ OF DQO-DQ7 | DQB-DA1S Functional Mode
H — — — — High-Z High-Z Standby
L H H — — High-Z High-Z Refresh
L L H H L Dout High-Z Lower Byte Read
L H L H L High-Z Dout Upper Byte Read
L L L H L Dout Dout Word Read
L L H L H Din Don’t Care Lower Byte Write
L H L L H Don’t Care Cin Upper Byte Write
L L L L H Dy DiNn Word Write
L L L H H High-Z High-Z
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ELECTRICAL CHARACTERISTICS

Absolute Maximum Ratings

Paramater Symbol Condition Value Unit
Voitage on any pin relative to Vgg VT Ty =25°C -1.0~+7.0 \
Short circuit output current los Ty =25°C 50 mA
Power dissipation Po Ty =25°C 1 w
Operating temperature Torr — 0~ +70 °C
Storage temperature Tsta — -65 ~ +150 °C
Recommended Operating Conditions
Rated Value
Parameter Symbol Condition Min TyYp Max Unit
Power supply voltage Voo — 45 5.0 55
Vsg — 0 0 0 v
Input high voltage Vin — 24 — 6.5 v
Input low voltage Vi — -1.0 — 0.8 Vv
Capacitance (T, = 25°C, f = 1 MHz2)
Parameter Symbol Condition Typ Max Unit
Input capacitance (AQ ~ A8) Cint — - 7 pF
Input capacitance (RAS, LCAS, UCAS, WE, OE) | Cino — - ofF
Qutput capacitance (DQO ~ DQ15) Cio — - 10 pF
DC Characteristics (Vee = 5V +10%, T, = 0°C ~ +70°C)
MSM514260 | MSM514260 | MSM514260
1SL-70 1SL-80 18L-10
Parameter Symbol Condition Min | Max-| Min | Max | ‘Min | Max | Unit | Note
Qutput high voltage VoH o = -5.0 mA 24 | Voo | 24 | Voo | 24 | Voo \
Qutput low voltage VoL loL =42 mA 0 0.4 0 0.4 0 0.4 \
Input leakage current L OV<Vi<65V Allother | -10 10 -10 10 -10 10 HA
pins not under test=0V
Output leakage current | I o Doyt disable -10 10 -10 10 -10 10 WA
OV<EVp<55V
Average power supply | lccy RAS, TAS cycling, - 160 | — | 140 | - | 120 | ma |1
current (Operating) trc = min
Power supply current lcee RAS =V, TTL - 2 - 2 - 2
(Standby) TAS = Vi, vos | : n p ~ T
Doy = High-Z
~ | 200 | - |200| - | 20 | pa |M
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DC Characteristics (Voc =5 V £10%, T, = 0°C ~ +70°C) (Continued)

MSMSE14260 | MSMB14260 [ MBMS14280
s 18L-10
Parameter Symbol | Cendition Min Min | Max [ Unit | Note
Average power lccs RAS cycling, - |10 | - | 140 - | 120 | ma | UT{A
supply current CAS =V,
(RAS only refresh) trc = min
Power supply current | Igcs RAS=V),CAS=V, | - 5 - 5 - 5 | ma |
{Standby) Doyt = Enable
Average power supply | lcce RAS cycling, - 160 | - 140 | - 120 | ma [ DNI2
current (CAS before CAS before RAS
RAS refresh)
Average power lcer RAS =V, - 130 | - | 120 | - | 110 | ma | D13
supply current CAS cycling
(Fast page mode) tpg = min
Average power supply | lccio trc = 128 us, - oo | — 300 - s0 | wA |
current (Battery Backup) TAS before RAS,
tRas < 1us, CAS =V
Average power supply | lccs RAS <02V, - 120 | = | 200| - | 200 | na |¥
current (CAS before CAS <02V,
RAS self - refresh) Doyt = High-Z
1. lgg is dependent on output loading and cycle rates. Specified values are obtained with the output open.
2. Address can be changed once or less while RAS = V.
3. Address can be changed once or less while TAS = V.
4. Only SL version.
AC Characteristics (Vgc = 5 V +10%, T, = 0°C ~ +70°C) [1] [21 31 [4]
MEM514260 | MSM514260 | MBMS14260
18L-70 [ 8L-80 #8L-10
el
Parameter Symbol | Min | Max | Min | -Max | Min | Max | Unit Note
Random read or write cycle time trc 130 - 150 - 180 - ns
Read or write cycle time trwe 180 - 200 - 240 - ns
Fast page mode cycle time tpg 45 - 50 ~ 60 - ns
Fast page mode read or write cycle time terweC 95 - 100 - 120 - ns
Access time from RAS trac - 70 - 80 - 100 | ns | 8118117
Access time for CAS tcac - 20 - 20 - 25 ns | (5161
Access time from column address taa - 35 - 40 - 50 ns | 8107
Access time from OF toga - 20 - 20 - 25 ns | 18
Access time from TAS precharge tcpa - 40 - 45 - 55 ns | (B1013]
Output low impedance time from CAS torz 0 - 0 - o] - ns
Output buffer turn-off delay time tore 0 15 0 15 0 20 | ns |8
OE to data output buffer turn-off delay time toez 0 15 0] 15 [¢] 20 ns | 8
Transition time tr 3 50 3 50 3 50 ns
Refresh period trer - 8 - 8 - 8 ms
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AC Characteristics (Vg = 5 V £10%, T, = 0°C ~ +70°C) 1]

12] 3] M1 (Continued)

MSME14260 | MSM5142680 | MSME14280
ist-70 {4 /SLsO 18110

Parameter | oymbot | min [ Max | min | max [ in | Max | Unit | Note
Refresh period taer - 128 - | 128 - | 128 | ms |8
RAS precharge time trp 50 - 60 - 70 - ns
RAS pulse width tRas 70 10k 80 10k 100 10k ns
HAS pulse width (Fast page mode) tRasp 70 | 100k | 80 | 100k | 100 | 100k | ns
HAS hold time tRSH 20 - 20 - 25 - ns
HAS hold time reference to OE tROH 20 - 20 - 25 - ns
TAS precharge time (Fast page mode) tcp 10 - 10 - 10 - ns | 9]
TAS pulse width tcas 20 10k 20 10k 25 10k | ns
TAS hold time tcsh 70 - a0 - 100 - ns
TAS to RAS precharge time tcre 10 - 10 - 10 - ns |13
FAS to TAS delay time treo 20 | 50 [ 20 | 60 | 25 | 75 | ns |18
HAS to column address delay time tRAD 15 | 3 | 15 | 40 | 20 | 50 | ns |7
Row address set-up time tasm 0 - 0 - 0 - ns
Row address hold time tRAH 10 - 10 - 15 - ns
Column address set-up time tasc 0 - 0 - 0 - ns |12
Column address hold time tcAH 15 - 15 - 20 - ns |12
Column address hold time from RAS AR 55 - 60 - 75 - ns
Column address to AAS lead time 1RAL 35 - 40 - 50 - ns
Read command set-up time trcs 0 - ] - 0 - ns | 013
Read command hold time tRcH 0 - 4] - 0 - ns | 102
Read command hold time reference to RAS tRRH 0 - ] - 0 - ns |
Write command set-up time twes 0 - o - 0 - ns [ 101012
Write command hold time tweH 15 - 15 - 20 - ns |12
Write command pulse width twp 15 - 15 - 20 - ns
Write command hold time from RAS twer 55 - 60 - 75 - ns
OF command hold time toeH 20 - 20 - 25 - ns
Write command to TAS lead time towtL 20 - 20 - 25 - ns |14
Write command to RAS lead time tRwL 20 - 20 - 25 - ns
Data-in set-up time tns 0 - 0 - 0 - | ns [DD2
Data-in hold time ton 15 - 15 - 20 - ns | 111012
Data-in hold time from RAS toHR 55 - 60 - 75 - ns
OE to Data-in delay time toep 15 - 15 - 20 - ns
TAS to WE delay time town 45 | - | 45 | - | 85 | - | ns [DVO)
Column address to WE delay time tawp 60 - 65 - 80 - ns | 110
RAS to WE delay time tawD 95 - 105 - [130] - | ns |10
CAS active delay from RAS precharge trpc 10 - 10 - 10 -~ ns | 112
RAS to CAS set-up time (CAS before RAS) tcsr 10 - 10 - 10 - ns | (12
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AC Characteristics (Voc = 5 V +10%, T, = 0°C ~ +70°C) [ [2 31 4] (Continued)

] MEM514260 | MSM514260 ;| MBMS514260

18L70 18L-80 /8L-10
Parameter Symbol | Min | Max | Min | Max | Min | Max | Unit | Note
FAS to TAS hold time (CAS before RAS) {CHR BEREERED -~ 20 - | ns [DD
TAS precharge time (Refresh counter test) tepT 40 - 40 -~ 50 - ns | 115
TAS precharge time toen 10 - 10 - 10 - ns |19
RAS pulse width (CAS before RAS self-refresh) | trass 100 - | 100 | - |100]| - ns | (18]
RAS precharge time (CAS before RAS self- RPs 130 - 150 - 180 - ns | D8
refresh)
TAS hold time (CAS before RAS self-refresh) | tons 5 | - |60 | - | 70| - ns | (1€l

1. Aninitial pause of 200 us is required after power-up followed by any 8 RAS cycles (Example: RAS only refresh) before proper
device operation is achieved.

2. Same V-voltage level must be applied to all Vo-pins. And same Vgg-voltage level must be applied to all Vgg-pins.
3. The AC characteristics assume at t = 5 ns.

4. V)y (Min) and Vy_ (Max) are reference levels for measuring of input signals. Also, transition times (tr) are measured between
Vg and V.

5. Measured with a laad circuit equivalent to 2TTL loads and 100 pF.

6. Operation within the tgcp (Max) limit insures that igac (Max) can be met, tgep (Max) is specified as a reference point only;
if trop is greater than the specified tgcp (Max) limit, then access time is controlled exclusively be tcac.

7. Operation within the tgap (Max) limit insures that tgac (Max) can be met, 1gap (Max) is specified as a reference point only;
if traD is greater than the specified igap (Max) limit, than access time is controlled exclusively be taa.

8. lopr (Max) and tgzz (Max) define the time at which the ocutput achieves the open circuit condition and is not referenced to
output voltage levels.

9. Either tgry or tggH Must be satisfied for a read cycle.

10. twes. towp, tRwe and tawp are not restrictive operating parameters. They are included in the data sheet as electrical
characteristics only; if twcg 2 twes (Min) the cycle is an early write cycle and the data out will remain open circuit (High
impedance) throughout the entire cycle; it towp 2 towp (Min), 1gwp = tawp (Min) and tawp = tawp {Min) the cycle is
read/write cycle and data out will contain data read from the selected cell; if neither of the above sets of conditions is satisfied
the condition of the data out (at access time) is indeterminate.

. These parameters are referenced to CTAS leading edge in an early write cycle and to WE leading edge in a OE control write
cycle or a read-modify-write cycle.

12. tasc. tcans tRes: tach: twes: tos. ton: tosr and trpg are determined by the earlier falling edge of UCAS and [CAS.
13. 1cRrp, IoHR @nd tepa are determined by the later rising edge of UCAS and LCAS.

14. towt should be satisfied by both UCAS and [LCAS.

15. tgpn, top and topt are determined by the time that both UCTAS and LCAS are high.

16. Only SL version.

-
-
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AC Timing Charts

1] —
tras e .| —
) AR
RS N / N
R Y
e tosH [+ tcpp —
tcrp ™ tRep tAsH
UCAS, [CAS . ! teas / /
ASG % 7
| [ 'RaD ; RaL
tasm = lRan I tcan
AD ~ A8 Row i Column |
[~ tacH
tacs [+ trAK
4 Y
WE / \
[ tRoH — —=
tan
fot——1, B —
oE \ OEA /“
3
tcac L torF
M- to1z —logz — ™
4 \
DQO ~ D15 OPEN >§ vald Data-out ~ p——
N 7
t
RAC D Don't Care
Figure 1. Read Cycle
e tae
tRas trp
y t
RAS N AR N
- 7
tcsH "* tcap —™
icrp [+ trep trsH
UCAS, [TAS . \ tcas / /
asc I‘—" K 4
< 1RaD TRAL
tasm ™ tRaH tcan
AD - A8 Row Column [}
towe—
twes [+ twch
1
WE \ wp I /
[ —Ttwcr
trwL —
OE
e tonr — -
tos tom
0Qo ~ DQ15 Valid Data-out

D Don't Care

Figure 2. Write Cycle (Early Write)
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i — tac —-
| [ - tRas —
1
RAS Aq
K
tosH —> ~tcRp
torp [+ trcp trsH —
UCAS; [CAS tors— /
tasc X i
[*—tRaD ‘ thaL ——
tasr tRan | ] tcaH
AQ ~ AB Row Column
7
[ Yy —
tRwe
1 P
WE % wp
K
<—"] toen

i / A\

i tos < ton -
toen
DQO ~ DQ15 Valid Data-in
D Don't Care
Figure 3. Write Cycle (OE Control Write)
¢ trwe o
fe— tras - — trp
Y —t
A \ an
( ¥
. tegn — — > tcre
tcrp tRcp IRgH ——— —— - ™|
_y, —_ -l
UCAS, [CAS ﬁ \ cs /
/ tasc K 7
[~ tRaD —™
] [+ tRan —*tcan
4 \
AD ~ A8 Row Column
N 7
—tcwp > [+ towL T
T ——lawp— ey trwi
Y et
WP
WE tawp ——— ——————— >N
tag —
e ——thac -
OE 1 toEA /f
E"OED og | | tou
torz; toEz > e
DQO ~ DQ15 Valid Data-out Valid Data-in
B Don't Care

Figure 4. Read/Write Cycle
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tRASP [*—tre
S ! '
RAS o AR /
A
| tec [—tasH—* | [*tcap
t lcas [ —tcp—™ %+ lcas e —lep—> —tcag
/ \ w2
UCAS, [CAS N
. N \
tcan tRAL
: \ tasc tcan | tasc e can
AQ ~ A8 umn §< Column | Column
7 1 |8 !
tan —>] T tas I‘AA - <::] tRRH
lpoH e |==itacs theH == t**=lncs tReH
WE
tcac tcac teac
tRac tcpa tcpa
OE
ez
DQo ~ DQ15
D Don't Care
Figure 5. Fast Page Mode Read Cycle
trasp trp
t
RAS AR
C ]
tesH ~tpc [*—tagH —> terp
tcrp < tAcp ——>* tcas| —>] tcp—™ [+ lcas —fcp—> —tcas—
UCAS; [TAS N \ N /]
R v 1 N 2
tcaH | tRAL
tasm tasc f*— > fcay tasc Icay
y
AO ~ A8 Column §< Column Column
7
——towL ——*1 T lewl —™ T towL —™
twer twen twer
—ltwp - < typ -+ tywp —
wE we we wp [
K V.
twos > |+ twes 1 [4- twes = 1
tawL—>
OE
torA |
tos oH tpg =~ ton ibs toH
Valid Valid Valid
Dao -~ D15 Data-in Data-in Data-in
[ Don't Care

Figure 6. Fast Page Mode Write Cycle (Early Write)
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RAS
UCAS, LTAS
AQ ~ AB
ﬂ
e T N/
o [ tawp— T tawp > T tawo —*] |
OE
L’“‘Mﬁ'
fe—— —tgac — ™
DQo ~ DQ15 i>§ -{>§ '
torz wile torz = b tciz [T bontG
on't Care
Figure 7. Fast Page Mode Read/Write Cycle
the e
I ——— VX
— Y
s L
N

ten

o

tasr tRan
AD - A8 Fow
Note: DQs are open, WE, OF = Don't Care [ pon'i Care

Figure 8. RAS Only Refresh Cycle

‘n
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— rp

~1Ras

RAS
tRPC "‘ K.
Icp > (= tosp cHR
UCAS, [CAS
oFF
DQO ~ DQ15 OPEN
Note: OE, A0-A8 = Don't Gare (1] pontcare
Figure 9. CAS Before RAS Auto Refresh Cycle
tre — Ac
— taas [*—trp— ~—lpas ——— trp—™
RAS 1 J \
N A
[~~~ R

*—taep — >+ —tAsH*

tcre
UCAS, [TAS

tasc X

IcHR ~ “" ,
J

<= tRAD

T 1RaL T
tcan

tagm [ tRAH
AO ~ A8 How :><

Y| Column _§<
l 7

tacs [+ AR
WE \
Lo o/
taa—" e torF
tRoH— —logz—>|
|
OE {toea
*tcac—
oz I
4 3
DQO ~ DA1S Valid Data-out
8
trac

Figure 10. Hidden Refresh Read Cycle
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[ trc — - tgc —_—
_ [« —— thas ——= trp tRas | trp—>
RAS \
~ i Y
e tan —
[* —tRcD — < —tRsH—™ e tcHp — -
UCAS, [CAS \\
R
T thaL T
re— tean
AQ ~ AB Column
7
twe
= twen
WE
OE
e tonr |
“los M M tpy
DQO ~ bQ15 >£ Valid Data-in
D Don’t Care
Figure 11. Hidden Refresh Write Cycle
—tap — tRass — trps
RAS
tRpo
tapc
tcp i tons
UCAS, [TAS
DQO ~ DQ15 > QPEN
Note: WE, OE, A0~A8 = Don't Care (Only SL version) [ pontcare

Figure 12. CTAS Before RAS Self Refresh Cycle
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tras — trP
RAS
— tRsH tRRH
fcsn teHr tcpr tcas
"4
~ ¥,
i trat -~ —
[+ tasc > =—tcan —
4
AC ~ A8 >§ olumn
K
READ CYCLE 1 )
r'ﬁ' - lcac —> [** 'ReH
- —tRoH
tan -
toea —>| te—] topE
L
OE /
toez
e torz —>
4 \
0QoO ~ DA1S5 OPEN O Valid Data-out }—
LY 7
WRITE CYCLE twes
— tweH
t
WE wp
K Y.
trwe -
—lew
OE
tpg—™) ton
DQO ~ DQ15 Valid Data-in
t —» | t
READ/WRITE CYCLE " tacs AWD cwL
| towo iy tRwL
\ —
WE 7 NS l[
taa
toga ™
OE
[~ lcac™) bs| lbH
oz torz [~
Y Valid valid
DQo - DQ15 (Data—out Data-in

D Don't Care

Figure 13. CS Before RAS Refresh Counter Test
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it OKI REGIONAL SALES OFFICES

Northwest Area
785 N. Mary Avenue
Sunnyvale, CA 94086
Tel: 408/720-8940
Fax: 408/720-8965

Southwest Area
2302 Martin Street
Suite 250

Irvine, CA 92715

Tel: 714/752-1843
Fax: 714/752-2423

North Central Area

1600 Golf Road
Suite 1200

Rolling Meadows, IL 60008

Tel: 708/981-4757
Fax: 708/981-4756

South Central Area

2007 N. Collins Bivd.
Suite 303

Richardson, TX 75080
Tel: 214/69C-6868
Fax: 214/69C-8233

Eastern Area
Shattuck Office Center
138 River Road
Andover, MA 01810
Tel: 508/68&-8687
Fax: 508/68€-8896

205 South Avenue

Suite 100
Poughkeepsie, NY 12601
Tel: 914/47%-8044

Fax: 914/473-7069

Southeast Area

7301 W. Palmetto Park Rd.
Suite 2108

Boca Raton, FL 33433

Tel: 407/394-6099

Fax: 407/395-2716

Automotive Electronics

17177 N. Laurel Park Drive
Suite 433

Livonia, MI 48152

Tel: 313/464-7200

Fax: 313/464-1724

FOR OKI LITERATURE:

Call toll free 1-800-0K1-6388
(6 a.m. to 5 p.m. Pacific Time)

OKI Stock No: 010381-002

OKI
Semiconductor

Corporate Headquarters
785 N. Mary Avenue

Sunnyvale, CA 94086-2909

Tel: 408/720-1900

Fax: 408/720-1918




