OKXKI semiconductor
MSM514258A

262,144-WORD x 4-BIT DYNAMIC RAM

GENERAL DESCRIPTION

The MSM514258A is a new generation dynamic RAM organized as 262,144 words x 4 bits. The
technology used to fabricate the MSM514258A is OK{'s CMOS silicon gate process technology.
The device operates at a single +5V power supply. Its 1/O pins are TTL compatible.

FEATURES
« Silicon gate, triple polysilicon CMOS, * 262,144-word by 4-bit organization
1-transistor memory cell » Static column mode, readAwrite capability
* Single +5V power supply, +10% tolerance . TS before RAS refresh, Hidden refresh,
« Input: TTL compatible, address input, RAS-only refresh capability
data input latch » Built-in V, generator circuit

= Qutput: TTL compatible, tristate, nonlatch

» Refresh: 512 cycles/8 ms

* Qutput impedance controllable through
Early Write and OE operations

Family Access Time | Cycle Time i Power Dissipation
(Max.) {Min.) Operating (Max.) | Standby (Max.)
MSM514258A-70 70ns 140ns 468mW
MSM514258A-80 80ns 160ns 413mW 5.5mwW
MSM514258A-10 100ns 190ns 358mwW

204



aMSM514258A =
" PIN CONFIGURATION (TOP VIEW)
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* Refresh Address

Pin Names Function

Ao ~ As Address Input

RAS Row Address Strobe
CS Chip Select Input
DQ1 1o DQ4 Data In/Data Out
OE Output Enable

WE Write Enable

Vee Pawer Supply (+5V)
Vss Ground (0V)

N.C. No Connection

FUNCTIONAL BLOCK DIAGRAM
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s MSM514258Aw

ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS

Rating Symbol | Conditions Value Unit
Voltage on any pin relative to Vg Vy Ta=25°C | _1.010+7.0 \Y
Short circuit output current los Ta =25°C 50 mA
Power dissipation Pp Ta = 25°C 1 w
Operating temperature Tope - 0to +70 °C
Storage temperature Tag - ~-5510 +150 °C

Note:

Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded.

Functional operation should be restricted to the conditions as detailed in the operational
sections of this data sheet. Exposure to absolute maximum rating conditions for extended
periods may affect device reliability.

RECOMMENDED OPERATING CONDITIONS

(Ta =0 ~70°C)
. Value +| Operating
Parameter Symbol | Conditions Min. | Typ. | Max. Unit Temperature
Supply voltage Vee - 4.5 50 5.5 \J
Vss - 0 0 0 Vv
Input high voltage Vin - 24 - 6.5 \ 0°C to +70°C
Input low voltage Vi - -1.0 - 0.8 v
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DC CHARACTERISTICS

s MSM514258A

(Vo= 5V * 10%, Ta = 0 to +70°C)

MSM MSM MSM
- 514258A-7 14258A-80 | 514258A-1
Parameter Symbol Conditions 0 | 51425 514258410 Unit | Notes
Min.| Max.| Min.| Max.| Min.| Max.
Output high voltage Vou | ton=-5.0mA 24 | Vel 24| Vo] 24 | Ve \Y -
Qutput low voltage Voo loL=4.2mA o] 0.4 o 04) O 0.4 \ -
OVE VI £ 8.5V,
Input leakage current i all other pinsnot | -10 | 10 | -10| 10 | -10 | 10 HA -
under test = OV
| Dour disable ) A } _
Output leakage current o |gvsvos5sy 101 10 10| 10 10 | 10 HA
Average power supply FTS, CS cyalin ,
current® (Operating) loc! tRe= min yelng - |8 | - |7 - |65 ]| mA | -
RAS- S - - B
Power supply lec? 5§§V::H m mA -
current” (Standby) Dour=Hz | MOS| — 1 - 1 - 1
RAS cycling,
Average power supply lns | Ra. -
current* (RAS-only refresh) ce tCRSC":\:":;‘n - | 8 - |75 - |68 | mA
Average power supply — .
current* (CS before lcce | BAScyciing, - | 85 — 175 - |65 | mA -
RAS refresh) CS before RAS
Average power supply RAS-vy,
current* (Static column loce | CS cycling |75 -85 - |60 | mA -
mode) tsc=min

* |, depends on output loading and cycle rates.

output open.

Specified values are obtained with the

CAPACITANCE
(Ta = 25°C, f = 1 MHz)
Val
Parameter Symbol [Conditions — aue Unit
Min. | Max.
Input capacitance (Ao to Ag) Cint - - 6 pF
Input capacitance (RAS, CS, WE, OE) Cinz - - 7 pF
Output capacitance (DQ1 to DQ4) Cio - - 7 pF
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s MSM514258Aw

AC CHARACTERISITCS
(Vo= 5V +10%, Ta= 010 +70°C) Notes 1,2,3
MSM MSM MSM
514258A- 14258A- 514258A-
Parameter Symbol 708 5 80 10 Unit|Notes
Min. | Max. | Min. | Max. |{ Min. | Max.
Refresh period t rer - 8 - 8 - 8 ms| -
Random read or write
. tre 140 - 160 - 190 — ns -
cycle time
Read or write cycle time trwe 195 - 215 — 255 — ns -
Static column mode
. tsc 45 - 50 - 55 - ns | —
cycle time
Stati lumn mod
anic column mede tewc | 100 | - |110| - |13s | - |ns| -
read/write cycle time
Access time from RAS thac — 70 - 80 — 100 | ns |4,5,6
Access time from CS tecac - 20 - 20 - 25 ns | 45
Access time from
me taa - 35 - 40 - 50 ns |4,6,7

column address
Access time from last write tarw - 65 - 75 - a5 ns | 4,7
Qutput low impedance

— t 0 - (o] - o] - ns 4
time from CS oz
Data output time reference
ata output ti el faon 5 _ 5 _ 5 _ ns _
to column address
Data output enable time
output onave t tow | - 30 | - 30 | - 30 |ns| -
reference to WE
Output buffer turn-off delay tore 0 20 4] 20 0 20 ns -
Transition time ty 3 50 3 50 3 50 ns 3
RAS precharge time tre 60 - 70 - 80 - ns -
RAS pulse width thas 70 [10,000| 80 | 10,000| 100 | 10,000 ns | -

RAS pulse width (Static
column mode)

RAS hold time trsw 20 — 20 - 25 - ns | -
CS precharge time
(Static column mode)
CS pulse width tcs 20 |[10,000]| 20 |10,000]| 25 |10,000]| ns
TS pulse width (Static
column mode)

TS hold time tesn 70 - 80 - 100 — ns | -
AAS 10 CS delay time taco 20 50 22 60 25 75 |ns| 5
RAS to column address

trasc 70 (100,000| 80 }100,000 100 |100,000 ns | —

tee 10 - 10 - 10 - ns -

tese 20 (100,000 20 [100,000( 256 {100,000 ns | —

trap 15 35 17 40 20 50 ns 6

delay time

CS to RAS precharge time | tcge 10 - 10 - 10 - ns| -
Row address set-up time tasr 0 - 0 - 0 - ns -
Row address hoid time tRan 10 - 12 — 15 — ns -
Column address set-up time | tasc 0 - 0 - 0 - ns -
Column address hoid time tcan 15 — 15 — 20 — ns -
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s MSM514258A=

AC CHARACTERISTICS (CONT.)

MSM MSM MSM
458A- - -
Parameter Symbol 512738A 512388A 512:38‘\ Unit [Notes

Min. | Max.| Min. | Max.| Min. | Max.

Column address to RAS
lead time

Column address hold time
reference to RAS tawn 55 - 80 - 75 - lns| =
(WRITE CYCLE)

Column address hold time

tRaL 35 - 40 - 50 - ns -

reference to RAS tan 85 B 95 - 115 - ns B
Column address hold time
reference to RAS precharge tan 10 - 10 - 10 - ns -
Column address hold time

tamw 65 - 75 - a5 - ns -

reference to WE
Last write to column address

tLwap 20 30 20 35 25 45 ns 7

delay .
Read command set-up time | trcs 0 - 0 - 0 - ns -
Read command hold time trcH 0 - 0 - 0 - ns 9
Write command hold time
from RAS twen 55 - 60 - & - ns B
Write command set-up time | twcs 0 - 0 - 0 - ns 8
Wirite command pulse width | twe 15 - 15 - 20 - ns -
Write invalid time twi 10 - 10 - 10 - ns -
Write command hold time
(Dour disable) twen | 15 - I T ™l e
Data-in hold time from RAS | toun 55 - 60 - 75 — ns —
Write command to RAS
lead time thw 20 B 20 - 25 - e
Write command to CS

toewe 20 - 20 - 25 - ns -

lead time
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s MSM514258A»

AC CHARACTERISTICS (CONT.)

MSM MSM MSM
12458A- 12458A- 12458A-
Parameter Symbol 5 70 5 82 5 138 Unit|Notes
' Min. | Max. | Min. | Max. | Min.| Max.
Data-in set-up time tos 0 - 0 - 0 - ns -
Data-in hold time ton 15 - 15 — 20 - ns -
TS to WE delay time tewo 50 — 50 - 60 - ns| 8
RAS to WE delay time tawo | 100 - 110 - 135 - ns| 8
Column address to WE
) tawo 65 - 70 - 85 - ns| 8
delay time
RAS to second WE delay time | taswo | 80 - 95 — 115 - ns | -
Read command hold time
__ taRn 0 - 10 — 10 - ns 9
reference to RAS
RAS to CS set-up time
s setup tesn | 10 - | 10 - | 10 - |ns| -
(CS before RAS)
RAS to CS hold ti
o lo oK ime tewn [ 30 | - | 30 | - | 8] - |ns| -
(CS before RAS)
CS active delay time fr
> aclive defay time from taec | 10 - | 10 - | 10 - |ns| -
RAS precharge
CS precharge time
precharge 1 teer | 40 - | 40 - | s0 - |ns| -
(Refresh counter test)
CS precharge time teen 10 - 10 - 15 — | ns| -
RAS hold time reference
— tron 20 - 20 - 20 - ns -
to OE
Access time from OE toEa - 20 - 20 - 25 | ns| -
OE delay time toeo 20 — 20 - 25 - ns | -
OE to data output buffer
pu teez | 0 | 20 | o 20 | o 25 | ns| -
turn-off delay
OE command hold time toen 20 - 20 - 25 - ns | -
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Notes: 1.

An initial pause of 100 us is required after power-up followed by a minimum of any 8
RAS cycles (example: RAS-only Refresh) before proper device operation is achieved.

. The AC measurements assume the transition time (1, ) = 5 ns.

. V,,(min.)and V_(max.) are reference levels for measuring the timing of the input

signals. Transition times are measured between V and V.

. Measured using an equivalent load circuit of 2 TTL loads and 100pF.

. Operating within the .., (max.) limitinsures thatt,, . (max.) can be met. The spect.,

(max.) is for reference only. If 1 is greater than the specified t.., (max.) limit, the
access time is controlled exclusively by ...

. Operating within the t,,, (max.) limitinsures thatt_, . (max.) can be met. The spect,,,

(max.) is for reference only. If 1., is greater than the specified t,,, (max.) limit, the
access time is controlled exclusively by t,,.

. Operatingwithinthet,,, - (max.) limitinsuresthatt, ,(max.)canbe met. Thespect,,,,;

(max.) is for reference only. If t . is greater than the specified t ,,, (max.} limit, the
access time is controlled exclusively by t,,.

. The Specs t,cs  tuwn » towo AN g are not restrictive operating parameters. They are

included in the data sheet for reference only. Ift, >t (min.)and t,, 21, thecycle

is an Early Write cycle and data out remains in a high impedance state throughout the
entire cycle. Iftg, =1, (Min.)and t., >t (min.) and 1,2 t,,., (Min.) the cycle is
a Read-Write cycle and the data out contains data read from the selected cell. If
neither of the above sets of conditions is satisfied the condition of data out is

indeterminate at access time.

= MSM514258A =

9. Either the t,,or the t., spec. must be satisfied for a proper read cycle.
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WRITE CYCLE (EARLY WRITE)
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WRITE CYCLE (OE CONTROL WRITE)
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READ/WRITE CYCLE
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STATIC COLUMN MODE WRITE CYCLE (EARLY WRITE)
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STATIC COLUMN MODE READ/WRITE CYCLE
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STATIC COLUMN MODE READ/WRITE MIXED CYCLE
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RAS-ONLY REFRESH CYCLE
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CS BEFORE RAS AUTO-REFRESH CYCLE
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HIDDEN REFRESH READ CYCLE
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CS BEFORE RAS REFRESH COUNTER TEST
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