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MSM514256RS/JS/Z4S

262,144-WORD X 4-BITS DYNAMIC RAM

LY

GENERAL DESCRIPTION

The MSMb14256isa new generatlon dynamic RAM organized as 262,144 words by 4 bits. The technology
used to fabricate the MSMB14256 is OKl's CMOS silicon gate process technology. The device operates at a
single +5V power supply. Its 170 pins are TTL compatible.

FEATURES

e Silicon gate, tripple polysilicon CMOS, ® Standard 20-pin plastic DIP
1-transistor memory cell ® Family organization
® 262,144 words by 4 bits
. Power Dissipation
Family Access Time Cycie Time —
(MAX) (MIN) Operating Standby
' (MAX) (MAX)
MSM514256-10 100 ns 190 ns 413 mW
55 mwW
MSM514256-12 120 ns 220ns 386 mW
® Single +5V supply, =10% tolerance -1 ® - Fast page mode, read/write capability
e Input: TTL compatible, address input, data e CAS before RAS refresh, CAS before RAS
input latch ) hidden refresh, RAS only refresh capability
e Output: TTL compatible, tristate, nonlatch ¢ “Gated” CAS
® Refresh: 512 cycles/8 ms ¢ Built-in Vgg generator circuit

® Output impedance controllable through early
write and OE operations
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ELECTRICAL CHARACTERISTICS
ABSOLUTE MAXIMUM RATINGS
Rating Symbol Conditions Vaiue Unit
Voltage on any pin relative to Vgg VT Ta =25°C —-1.0to +7.0 Vv
Short circuit output current los Ta =25°C 50 mA
Power dissipation Pp Ta = 25°C 1 w
Operating temperature Topr - 0to +70 °C
Storage tempsrature Tstg — —55 to +1580 °C
RECOMMENDED OPERATING CONDITIONS
(Ta =01to +70°)
Parameter Symbol Conditions MIN TYP MAX Unit
Vee - 4.5 5.0 5.5 \'
Supply Voltage :
- Vgs - 0 0 0 \Y
Input high voltage ViH — 24 - 6.5 \'}
Input low voltage ViL — —-1.0 - 0.8 V




DC CHARACTERISTICS

(Voo =5V 2:10%, Ta = 0 to +70°C)

i

MSM MSM
Parameter Symbol |  Conditions 514256-10|514256-12| ;4 | Note
MIN | MAX | MIN | MAX
Output high voltage VoH loH =—5.0mA 24 |Vcoi 24 (Voo | V
Output low voltage VoL | loL=4.2mA o |lo4| 0|04V
oV £VI £8.5V;
Input leakage current Ll allotherpinsnot | ~10| 10 | ~10]| 10 | uA
under test = 0V
Doyt disable _ _ ' j
Output leakage current ILo OV<VO <58V | 10} 10 10 10 | nA
Average power supply : RAS, CAS cycling,| _ _ -
current* (Operating) lcct trg = min 75 7 70 | mA
. RAS=Viy |tTL | - | 2 | - | 2
(Psotwggzu)pply current loeo CAS = Vi mA
andby Dout=HZ|MOS | - 1 - 1
Average power supply FT_L_S cycling,
current* Iccs CAS =V - 75 - 70 | mA
(RAS only refresh) tre =min
Average power supply : —— .
rent” cce | Gasbeiororas | < | TS| 7| 70| ™
(CAS before RAS refresh) '
Average power supply RAS =V, .
current® ' Ico7 | CAScycling - | 85 | — | 50 | mA
(Fast page modse) tpc = min
*Note: Icc is dependent on output loading and cycle rates. Specified values are obtained with the
~output open.
CAPACITANCE
(Ta =25°C, f =1 MHz)
Parameter Symbol Conditions TYP MAX Unit
Input capacitance (AO to A8) CiN1 - - 6 pF
Input capacitance ¢ - - 7 | pF
' (RAS, CAS, WE) IN2
Output capacitance (DQ1 to DQ4) Ci/0 - - 7 pF




AC CHARACTERISTICS
(Ve =56V +10%, Ta =0 to +70°C)

l=50~-£9- 1/
N'ote1,2,3

‘_,

IMSM514256-10

MSM514256-12

Parameter Symbol Unit | Note
MIN MAX MIN MAX

Refresh period tREF - 8 - 8 ms
Random read or write cycle time tRC 190 - 220 — ns
Read/write dycle time trwe | 255 -~ 295 - ns
Fast page mode cycle time tpc 55 - 70 - ns
E?ns; page mode read/write cycle tprmw] 120 _ 14 0' _ ns
Access time from RAS tRac - 100 — 120 ns [4,6,6
Access time from CAS tCAC — 35 - 45 ns 4,5
Access time from column address tAA 50 60 ns 4,6
Access tim_e from CAS precharge tcpa — 50 — 65 ns 4
%J_;t_sput low impedance time from toLz 0 . '0 _ ns 4
Output buffer turn-off delay toFF o 25 0 30 ns
Transition time tT 3 50 3 50 ns 3
RAS precharge time trp 80 - 80 - ns
RAS pulse width tras | 100 [10000 | 120 {10000 | ns
RAS hold time tRSH 35 - 45 - ns
Foctpesmmasscsssony | oo [0 | = s | - |
CAS pulse width tcAs 35 {10000 | 45 10000 | ns
CAS hold time tesH 100 - 120 - ns
RAS to CAS delay time tRep | 26 | 6 | 26 | 75 | ns | &
RAS to column address delay time | tRAp 20 50 20 60 ns 6
CAS toﬁ_é precharge time terp 10 - 10 - ns
Row address set-up time tASR 0 - 0 - ns
Row address hold time tRAH 15 - 15 - ns
Column address set-up time tasc 0 - o - ns
Column address hold time tCAH -20 - 25 - ns
Columin address hold time from RAS tan 75 - 90 - ns
Column address to RAS lead time tRAL 50 - 60 — ns




AC CHARACTERISTICS (CONT.)
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_ MSM514256-10{MSM5142656-12
Parameter Symbol Unit Note
. 1 MIN MAX MIN MAX

Read command set-up time trcs 0 — 0 - ns

Read command hold time ~ ° tReH | - O - 0 ~ ns 8
Write command hold time from RAS | twcer 75 - 90 - ns

‘Write command set-up time - twes 0 - 0 - ns 7
Write command hold time twcH 20 - 25 - ns |
Write command bulse width twp 20 . — 25 - ns

Write command to RAS lead time tRWL 25 — 30 - ns

Write command to CAS lead time tcwL 25 - 30 | - ns

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

Data-in hold time tpH 20 - 25 - ns

Data-in hold time from RAS toHR 75 - 90 - ns

CAS to WE delay tcwp | 70 - 85 - ns 7
RAS to WE delay trRwp | 135 - 160 | - ns 7
Column address to WE delay time tAWD 85 100 ns 7
Read command hold time .

reference to RAS 'RRH 10 B 10 - ns 8
RAS to CAS set-up time ' _ 7 _ '

(CAS before RAS) 'csR 10 10 , ns

RAS to CAS hold time

(CAS before RAS) 'CHR 30 B 80 B ns

CAS active delay from RAS

precharge ' tRPC 10 10 ns

CAS precharge time _

(Refresh counter test) tcPT | S0 60 ns

CAS precharge time | tcpN 15 - 20 - ns

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

Access time from OE - tOEA — 25 - 30 ns

OE delay time toep | 25 | - 30 - ns

OE to data output buffer toEZ 0 05 0 30 ns

turn-off delay

OE command hold time toEH 25 - 30 - ns




Notes:

w DYNAMIC RAM-MSMb14256RS/JS/2S m

An initial pause of 100 us is required after power-up followed by any 8 RAS cycles

 {(Example: RAS only) before proper device operation is achleveg

The AC characteristics assume at tT =5 ns. ' -~ T-46-23-17

ViH (min.) and V)_ (max.) are reference levels for measuring of input signals. Also, tranéi-
tion times are measured between V| and VL. _

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

Operation within the tpgp (max.) limit insures that tgac (max.) can be met. tggp (max.)
is specified as a reference point only; if trgp is greater than the specified trgp (max.)
limit, then access time is controlied exclusively by tgaG.

Operation within the tRap (max.) limit insures that trac (max.) can be met. tgap (max.)
is specified as a reference point only; if tRAD is greater than the specmed tRAD (max.)
limit, then access time is controlled exclusively by taa.

twcs. tcwD, tRWD and tawp are not restrictive operating parameters. They are Includ-
ed in the data sheet as electrical characteristics only; if tywcs = twes (min.) the cycle
is an early write cycie and the data out pin will remain open circuit (high impedance)
throughout the entire cycle; if tcwp = tcwp (min), trwp 2 tRwD (min.) and tawp 2
tawp (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.

Either tRrH or trcH must be satisfied for a read Cycle.
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FAST PAGE MODE READ CYCLE
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CAS BEFORE RAS AUTO REFRESH CYCLE
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CAS BEFORE RAS REFRESH COUNTER TEST
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