
OKI semiconductor 
MSM514256A 
262,144-WORD x 4-BITS DYNAMIC RAM 

GENERAL DESCRIPTION 

The MSM514256A is a new generation dynamic RAM organized as 262, 144 words by 4 bits. The technology 
used to fabricate the MSM514256A is OKl's CMOS silicon gate process technology. The device operates at 
a single +5V power supply. Its 1/0-pins are TIL compatible. 

FEATURES 

• Silicon gate. tripple polys1l1con CMOS. 
1 -transistor memory cell 

• Family organization 

Family 
Access Time 

(MAX) 

MSM514256A-70 70ns 

MSM514256A-8A/80 80ns 

MSM514256A-1A/10 100ns 
- --

• Single +5V supply, ± 1 0% tolerance 
• Input: TTL compatible. address input, data 

input latch 
• Output: TTL compatible. tristate, nonlatch 
• Refresh: 51 2 cycles/8 ms 

1 

• Output impedance controllable through early 
write and OE operations 

• 262 .1 44 words by 4 bits 

Cycle Time Power Dissipation 
(MIN) Operating (MAX) Standby (MAX) 

140ns 468mW 

160ns 413mW 5.5mW 

190ns 358mW 

• Fast page mode, read/write capability 
• CAS before RAS refresh, Hidden refresh, 

RAS only refresh capability 
• "Gated" CAS 
• Built-in V99 generator circuit 

PIN CONFIGURATION (TOP VIEW) 

Pin Names Function 

AO loA8 I Address Input 

I 
RAS l Row Address Strooe 

CAS I Column Address Strobe 

00110004 j Data In/Data Out 

OE t Output Enable 
l 

WE Write Enable 

20 PIN DIP 
26 PIN SOJ 20 PINZIP Vee Power Supply ( •5V) 

Vss Ground (QV) 

• Refresh Address 
NC No Connection 
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• MSM514256A-----------------------------

FUNC:rlONAL BLOCK DIAGRAM 

Timing 
Generator ~ 

..__,._~ I . 

Column >------~-" 
Address 
Buffers >------..,--v 

Internal 
Address 
Counter 

Row 
Address 
Buffers 

Refresh 
Control Clock 

Memory 
Cells 

Vee -----T~-· ~---
vss -­

Onch1pV99 

ELECTRICAL CHARACTERISTICS 
ABSOLUTE MAXIMUM RATINGS 

Rating 

Voltage on any pin relative to Vss 

Short circuit output current 

Power dissipation 

Operating temperature 

Storage temperature 

Symbol 

VT 

los 

Po 

Topr 

Tstg 

RECOM~ENDED OPERATING CONDITIONS 
(Ta= Oto +70°) 

Parameter Symbol Conditions 

Vee -
Supply Voltage 

Vss -

Input high voltage V1H -

Input low voltage V1L -
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Timing 
Generator 

Input 
Buffers 

Conditions 

Ta= 25°C 

Ta= 25°C 

Ta= 25°C 

-

-

Value 

-1.0to+7.0 

50 

1 

o to +70 

-55 to +150 

MIN TYP MAX 

4.5 5.0 5.5 

0 0 0 

2.4 - 6.5 

-1.0 - 0.8 

oa,-oa. 

Unit 

v 

mA 

w 
oc 
oc 

Unit 

v 

v 

v 

v 



DC CHARACTERISTICS 
(Vee= 5V ± 10%, Ta= o to +70°e) 

MSM514256 MSM514256 MSM514256 MSM514256 MSM514256 

Parameter Symbol Conditions A-SA A-1A A-70 A-80 A-10 
Unit Noto 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

Output high voltage VoH loH=-5.0mA 2.4 Vee 2.4 Vee 2.4 Vee 2.4 Vee 2.4 Vee v 

Output low voltage VOL loL=4.2mA 0 0.4 0 0.4 0 0.4 0 0.4 0 0.4 v 

Input leakage 
OV:£Vl:£6.5V; 

current iu all oter pins not -10 10 -10 10 -10 10 -10 10 -10 10 µA 
under test= OV 

Output leakage 
ILQ Dourdisable -10 10 -10 10 -10 10 -10 10 -10 10 µA 

current OV:£V0~5.5V 

Average power RAS, GAS cycling, 
supply current* lcc1 TRc=min 

- 75 - 65 - 85 - 75 - 65 mA 
(Operating) 

Power supply RAS=V1H TTL - 2 - 2 - 2 - 2 - 2 

current* (Standby) lcc2 CAS=V1H mA 
Dour=Hz MOS - 1 - 1 - 1 - 1 - 1 

~-

Average power RAS cycling, 
supply current* icc3 CAS=V1H - 75 - o5 - 85 - 75 - 65 mA 
(RAS only represh) tRc=min 

Average power 
RAS cycling, 

supply current* (GAS icc6 GAS before RAS 
- 75 - 65 - 85 - 75 - 65 mA 

before RAS refresh) 

Average power RAS=VIL· 
supply current* ice? GAS cycling - 60 - 60 - 75 - 65 - 60 mA 
(Fast page mode) tpc=min 

*Note: Ice is dependent on output loading and cycle rates. Specified values are obtained with the 
output open. 

CAPACITANCE 
(Ta= 25°e, I= 1 MHz) 

Parameter Symbol Conditions TYP MAX Unit 

Input capacitance (AO to AB) C1N1 - - 6 pF 

Input capacitance 
C1N2 - - 7 pF 

(RAS, GAS, WE, OE). 

Output capacitance (001 to 004) C1;0 - - 7 pF 
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• MSM514256A----------------------------

AC CHARACTERISTICS 
(Vee =5V ±10%, Ta =Oto +10°e) Note 1, 2, 3 

MSM514256 MSM514256 MSM514256 MSM514256 MSM514256 

Parameter Symbol A-SA A-1A A-70 A-80 A-10 
Unit Note 

MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

Refresh period IREP - 8 - 8 - 8 - 8 - 8 ms 

Random read or write cycle time IRC 160 - 190 - 140 - 160 - 190 - ns 

Read/write cycle time tRwc 215 - 255 - 195 - 215 - 255 - ns 

Fast page mode cycle time tpc 55 - 55 - 45 - 50 - 55 - ns 

Fast page mode read/write cycle 
tPRWC 110 - 120 - 100 - 105 - 120 - ns 

time 

Access time from RAS IRAC - 80 - 100 - 70 - 80 - 100 ns 4.5 

Access time from CAS tcAC - 25 - 30 - 20 - 20 - 25 ns 4.5 

Access time fro columu address IAA - 40 - 50 - 35 - 40 - 50 ns 4.6 

Access time from CAS precharge ICPA - 50 - 50 - 40 - 45 - 50 ns 4 

Output low impedance time from 
tcLz 0 - 0 - 0 - 0 - 0 - ns 4 

CAS 

Output buffer turn-off delay to FF 0 20 0 20 0 20 0 20 0 20 ns 

Transition time tr 3 50 3 50 3 50 3 50 3 50 ns 3 

RAS prechrge time IRP 70 - 80 - 60 - 70 - 80 - ns 

RAS pulse width IRAS 80 10000 100 10000 70 10000 80 10000 100 10000 ns 

RAS pulse width 
IRASP 80 100000 100 100000 70 100000 80 100000 100 100000 ns 

(Fast page mode cycle only) 

RAS hold time IRSH 25 - 30 - 20 - 20 - 25 - ns 

CAS precharge time 
tcp 10 - 10 - 10 - 10 - 10 - ns 

(Fast page mode cycle only) 

CAS pulse width tcAS 25 10000 30 10000 20 10000 20 10000 25 10000 ns 

CAS hold time tcsH 80 - 100 - 70 - 80 - 100 - ns 

RAS to CAS delay time IRCD 25 55 25 70 22 50 22 60 25 75 ns 5 

RAS to column address delay time IRAD 20 40 20 50 17 35 17 40 20 50 ns 6 

CAS to RAS precharge time tcRP 10 - 10 - 10 - 10 - 10 - ns 

Row address set-up time IASR 0 - 0 - 0 - 0 - 0 - ns 

Row addreils hold time tRAH 15 - 15 - 12 - 12 - 15 - ns 

Column address set-up time IASC 0 - 0 - 0 - 0 - 0 - ns 

Column address hold time ICAH 15 - 20 - 15 - 15 - 20 - ns 

Column address hold time from RAS IAR 60 - 75 - 55 - 60 - 75 - ns 
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AC CHARACTERISTICS (CONT.) 

MSM514256 MSM514256 MSM514256 MSM514256 MSM514256 

Parameter Symbol A-8A A-1A A-70 A-80 A-10 Unit Note 
MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

--
Column address to RAS qead time tRAL 40 - 50 - 35 - 40 - 50 - ns 

Read command set-up time tRcs 0 - 0 ·- 0 - 0 - 0 - ns 

Read command hold time tRCH 0 - 0 - 0 - 0 - 0 - ns 8 

--
Write connand hold time from RAS twCR 60 - 75 - 55 - 60 - 75 - ns 

Write command set-up time twcs 0 - 0 - 0 - 0 - 0 ~ ns 7 

Write command hold time twcH 15 - 20 - 15 - 15 - 20 - ns 

Write command pulse width twp 15 - 20 - 15 - 15 - 20 - ns 

--
Write command to RAS lead time tRWL 20 - 25 - 20 - 20 - 25 - ns 

--
Write command to CAS lead time tcwL 20 - 25 - 20 - 20 - 25 - ns 

Data-in set-up time tDs 0 - 0 - 0 - 0 - 0 - ns 

Data-in hold time tDH 15 - 20 - 15 - 15 - 20 - ns 

Data-ds hold time from RAS tDHR 60 - 75 - 55 - 60 - 75 - ns 

-- -
CAS to WE delay tcwD 55 - 65 - 50 - 50 - 60 - ns 7 

-- -
RAS to WE delay tRWD 110 - 135 - 100 - 110 - 135 - ns 7 

Column address to WE delay time tAWD 70 - 85 - 65 - 70 - 85 - ns 7 

Read command hold time 
tRRH 10 10 10 10 10 - 8 --

I 
- - - - ns 

reference to RAS 

-- --
RAS to CAS set-up time 

tcsR 10 - 10 - 10 - 10 - 10 - ns 
(CAS before RAS) 

-- --
RAS to CAS hold time 

tcHR 30 30 30 30 30 
(CAS before RAS) 

- - - - - ns 

CAS active delay fron RAS 
tRPC 10 - 10 - 10 - 10 - 10 - ns 

preharge 

CAS precharge time 
tcPT 40 - 50 - 40 - 40 - 50 - ns 

(Refresh counter test) 

--
CAS precharge time tcPN 10 - 15 - 10 - 10 - 15 - ns 

-- -
RAS hold time reference to OE tROH 20 - 20 - 20 - 20 - 20 - ns 

Access time from OE to EA - 20 - 25 - 20 - 20 - 25 ns 

-
OE delay time to DE 20 - 25 - 20 - 20 - 25 - ns 

-
OE to data output gutter 

toEZ 0 20 0 25 0 20 0 20 0 25 ns 
turn-off delay 

-
OE command hold time to EH 20 - 25 - 20 - 20 - 25 - ns 
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• MSM514256A -----------------------------

Notes: 

196 

An initial pause of 100 µS is required after power-up followed by any 8 RAS cycles 
(Example: RAS only) before proper device operation is achieved. 

2 The AC characteristics assume at tr = 5 ns. 

3 V1H (min.) and V1L (max.) are reference levels for measuring of input signals. Also, transi­
tion times are measured between V1H and V1L 

4 Measured with a load circuit equivalent to 2TTL + 100 pF. 

5 Operation within the IRCD (max.) limit insures that IRAC (max ) can be met. IRCD (max) 
is specified as a reference point only; if IRCD is greater than the specified IRCD (max.) 
limit. then access time is controlled exclusiveiy by ICAC· 

6 Operation within the IRAD (max.) limit insures that IRAC (max.) can be met. tRAD (max.) 
is specified as a reference point only; if IRAD is greater than the specified tRAD (max) 
limit, then access time is controlled exclusively by IAA-

7 twcs. tcwD. tRwD and tAWD are not restrictive operating parameters They are includ­
ed in the data sheet as electrical characteristics only; if twcs ~ twcs (min) the cycle 
is an early write cycle and the data out pin will remain open circuit (high impedance) 
throughout the entire cycle; if tcwD ~ tcwD (min.), IRWD ~ IRWD (min.) and tAWD ~ 
IAWD (min.). the cycle is read/write cycle and the 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. 

8 Either IRRH or tRCH must be satisfied for a read cycle. 



READ CYCLE 

tRC 

1RAS 
IRp 

tAR tcRP 

1csH 

tRSH 

1CAS 

WE V1H­
V1L - ..J-..._,,....._._.. ........ ...._..J 

OE V1H -

VIL -{...,{...l-i....J.....1......l-J....J.~..1-1......1.~...L...t.....'-A'----I---'-+.-'-'-'--'-..,_,'--''--"-'--'-"'-'-'--'--'-._....._ 

Valid Data-out 

fZZJ Don't Care 

WRITE CYCLE (EARLY WRITE) 

RAS V1H -

VIL -

GAS V1H -
VIL -

AO-AS 
V1H-

VIL-

WE VIH -

VIL -

6E ~~~ = mmzomm(ZZZZZZZZZZZZZZZZZZZZZll/; 
j• tos toHR 

fZJ Don't Care 

1)-----OPEN----------001 -004 VIH--------..JI 
V1L -
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• MSM514256A ----------------------------

WRITE CYCLE (OE CONTROL WRITE) 

GAS V1H -

VIL -

AO·· AB 
V1H-

VIL -

El 
WE 

V1H -

VIL -

6E V1H -

VIL -

001 -004 V1H -

VIL -

fZJ Don't Care 

READ/WRITE CYCLE 

OE V1H­

V IL - ~...._.(.-'-l.;.....::-"'...._-'-.1.-"--':....0:-"-..._---<I--' 

001 - 004 VI/OH- ----------4--1,VJ!ft 
V110L - 1".:!~--r 

~Don't Care 
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FAST PAGE MODE READ CYCLE 

'RASP 

RAS V1H- 1AR 

VIL -
tpc 

CAS V1H-

VIL -

AO - AS 
V1H-

VIL-

WE 
V1H-

VIL-

6E V1H-

VIL -

001 -004 
VoH-

VoL -

1CLZ 

FAST PAGE MODE WRITE CYCLE (EARLY WRITE) 

RAS 
V1H- 1AR 

VIL -

CAS 
V1H-

VIL -

AO -- AS V1H -

VIL -

WE VIH -

VtL -

001 -004 VtH -

VIL -

IZZJ. Don't Care 

6EI= fDon't Care 
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• MSM514256A-----------------------------

FAST PAGE MODE WRITE CYCLE(OE CONTROL WRITE) 

200 

CAS V1H - -------­V1L -

AO-AS V1H­
V IL _..._._,,.._....,..-'f '"-'---"f ,_....._....._i..JJ 1'---ot1'.J.J..J.J..L.l...JI '?'---"!" -.,...._.....,. ...................... 

WE V1H­

V1L-.._. ................ _.... ..................... .L.l...L.l...L.l..~-..... .L.l...L.1...L.1...L.1...L..L..~---4-'.J-l..L.l..J.J.-'1'1'--""""'"""''"""' ........ -4l-

-V1H­
OE VIL _ ...... ...._......_........,......_....._........,.u 

VIH -

D01-004v1 L-'-'-U...U...U........1...1.....l...l.....l...l.....l...l..J,l;""'~:..it~.J...J...J...J...J...J...J..J..~'ii-:;;.~:;:,.,r"'-'-'-'-"1~1'r.l::.:;:,.:.~·'\.L.J...J...J...J...J..J..L 

[ZZZJ Don't Care 



FAST PAGE MODE READ/WRITE CYCLE 

1RASP 

~ Oon'tCare 

RAS ONLY REFRESH CYCLE 

RAS 
V1H-

VIL -
1CRP 

CAS V1H-

VIL -

AO-AS 
V1H-
VIL -

Notes: WE, OE= Don't Care 
EZ2l Don't Care 
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CAS BEFORE RAS AUTO REFRESH CYCLE 

RAS V1H -

VIL -

CAS 
V1H-

VIL -

VoH-
001 -004 Vol_ 

111P 

_/ IRPC 

1CPN 
i-=----1 

_J 
~ 

10F" 
1----1 

RC 

1RAS 

tcsR 
f-'--'--

tcHR 

If 

OPEN 

Notes· WE,Oe,AO-AB=Don'tCare 

HIDDEN REFRESH READ CYCLE 

ICAP tcHR 

WE 
V1H-

VIL -

6E V1H -

VIL -

Valid Data-out 

EZJ Don'tCare 
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-----------------MSM514256A• 

HIDDEN REFRESH WRITE CYCLE 

~ Don'tCare 
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• MSM514256A-----------------------------

CAS BEFORE RAS REFRESH COUNTER TEST 

tRP 
1RAS 

RAS 
V1H -

Vil -
tcsR 1 tcHR Tcpr IRSH 

r tcAS 

CAS 
V1H -

El 
VIL -

V1H-
AO AB 

Vil-

READ CYCLE 

WE 
V1H-

VIL -

OE V1H-

VIL -

001 -004 
VoH-

OPEN 
Vol -

WRITE CYCLE 
twcs 

twcH 

WE t ..... p 

6E 

001 -004 
V1H -

OPEN 
VIL -

tAwD tRWL 
READ/WRITE CYCLE tcwo 

we V1H -

Vil -

OE V1H-

V1L-

001 -004 V110H-

V110L -

rzzl Don't Care /alid Data-in 
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