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CMOS 256K-BIT STATIC RAM

The SRM20256L10n2 is a 32,768 words x 8 bits asynchronous, static, random access memory fabricated using
an advanced CMOS technology. Its very low standby power requirement makes itideal for applications requiring
non-volatile storage with back-up batteries. The asynchronous and static nature of the memory requires no
external clock or refresh circuit. Inputand output ports are TTL compatible and the three-state output allows easy

expansion of memory capacity.

IFEATURES

@ Fast access time

SRM20256L10 100ns (Max)

SRM20256L12 120ns (Max)

@ Low supply current

Standby : 2pA (Typ)

Operation: 13mA/1MHz (Typ)

@ Completely static ..........
@ Single power supply
@ TTL compatible inputs and outputs
@ 3-state output

@ Battery back-up operation

@ Package

HBLOCK DIAGRAM

... No clock required
5V £10%

SRM20256LC1on2 28-pin DIP(plastic)
SRM20256L.M1on2 28-pin SOP (plastic)
SRM20256LS10n2 28-pin Shrink DIP (plastic)
SRM20256L10r2 28-pin TSOP (plastic)
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SRM20256L10/12

O

EABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo -0.5t07.0 \
Input voltage Vi -0.5*to 7.0 v
Input/Output voltage Vijo —0.5* to Vpp+0.3 Y
Power dissipation Pp 1.0 W
Operating temperature Topr 0to 70 ‘C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) —_—
*Vi, Viio{Min)= —1.0V when pulse width is less or equal to 50ns
IDC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Voo 4.5 5.0 5.5 \
Supply voltage Ves 0 0 0 v
input voltage Vin 2.2 3.5 Vop+0.3 "
ViL —0.3* 0 0.8 | )
*Vii(Min) = — 1.0V when puise width is less or equal to 50ns
HELECTRICAL CHARACTERISTICS
@®DC Electrical Characteristics (Voo =5V+£10%, Vss=0V, Ta=0 to 70°C)
T
Parameter Symbol Conditions ';?nM_z‘giiqLN?;: fll?r'\\llgr(:/f)s"SLNcI:ali Unit
Input leakage 1y Vi=0 to Vpp -1 — 1 1| — 1 uA
lobs CS=Vi — | 1.5/30, —|[1.5.3.0 mA
Standby supply current loost T52Voo—0.2V — 2 (100! = 2 10| A
_ looa I./o=::n AV'L't:'CL Min — 40 70 — | 37,70 mA
Average operating current —
lopat Vi=Vi, VIH_ — 13 — — 13 — | mA
lo=0mA teye=1us )
Operating supply current lpoo Vi=ViL Vin | — 35 65 — 35 65 mA
liyo=0mA
Output leakage ILo or O_CES=V\|/;I4H ci;,/\:vio ;lolLVDD -1 — 1 -1 — 1 uA
Highlevel output voltage Vor lon=—1.0mA 2.4 Noo-0.0] — | 2.4 V-0 — v
Low level output voltage Vou lo.=2.1mA — {0.2/04) — 0.2]04 \
*Typical values are measured at Ta=25°C and Voo =5.0V
@®Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions } Min Typ L Max Unit
Address Capacitance Caoo Vapo =0V I — — 10 pF
Input Capacitance Ci V=0V : — — : 10 . pF
1/0 Capacitance Cio Vijo=0V | — — 10 pF
@AC Electrical Characteristics
ORead Cycle (Vop=5V+10%, Vss=0V, Ta=0 to 70°C)
.. SRM20256LC,o | SRM20256L.C : i
Parameter Symbol Conditions Min | Max Min Max | Unit
Read cycle time tre 100 — 120 — ns
Address access time tace I — 100 — 120 ns |
CS access time tacs - 100 — | 120 ns
OF access time toe — 50 — 60 ns |
CS output set time torz 10 — 10 — ns
@ output floating teuz 2 — 3% | — 40 ns
OE output set time toz 5 — 5 - ns
OE output floating tonz — 3% | — 40 ns
Output hold time ton *1 10 — 10 — ns
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SRM20256L10/12

O Write Cycle (Voo =5V +10%, Vss=0V, Ta=0 to 70°C)
RM20256L.C o | SRM20256L.C
Parameter Symbol Conditions S - 0 10 - 12 Unit
Min Max Min Max
Write cycle time twe 100 — 120 — ns
Chip select time tew 80 — 85 - ns
Address valid to end of write taw L 80 — 85 — ns
Address setup time tas .l 0 — 0 — ns
Write pulse width twp 75 — 80 - ns
Address hold time twr 0 — 0 — ns
Input data set time tow 45 — 50 — ns
Input data hold time tow 0 — 0 — ns
Write to Output floating twhz " — 35 - 40 ns
Qutput Active from end of write tow 10 — 10 — ns
*1 Test Conditions *2 Test Conditions
1. Input puise level : 0.6V to 2.4V 1. Input puise level : 0.6V to 2.4V
2. tr=tt=5ns 2. w=tt=56ns
3 . Input and output timing reference levels : 1.5V 3. Input timing reference levels : 1.5V
4 . Output load CL=100pF 4 . Output timing reference levels :
+5V +200mV (the level displaced from stable output voltage level)
5. Output load  CL=5pF
+5V
1.8kQ
1/0 1.8kQ
o = 9900 1/0
I I c 9900
CL=100pF (Includes Jig C = =
- PF (Includes Jig Capacitance) C_=5pF (Includes Jig Capacitance)
@®Timing Chart
ORead Cycle OWrite Cycle (CS Control)
twe- :ll
fe t o ADDRESS X *
ADDRESS —law— twass
_an—u E!m- [+ V74 L Nk - ¥ NN\
[ ANNNN ¢ Wwes———= ¥777X777 oy
e e = LB AN RN HT7I777777
oe k K77H7X7
o€ r—tonr Dout 590 \A_\m
Dout RS XKX— === E'ow———twi
Din
J
— Note :
OWrite Cycle (2) (WE | —
rite Cycle (2)( Control) 1. During read cycle time, WE is to be “H” level.
- 2. During write cycle time that is controlled by CS, Output
ADDRESS ¥ k B:"ff:: ‘lli"m high impedance state, whether OE level is
[ Sk " XT77777777 3. During write cycie time that is controlled by WE, Output
F=tas =] Buffer is in high impedance state if OE is “H” level.
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SRM20256L10/12
s

HIDATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY (Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor 2.0 - 5.5 \'%
Data retention current lobr Vpp=3V, CS=Vppr— 0.2V - 1 50 A
Chip select data hold time tcor 0 — — ns
Operation recovery time tr tre* - — ns

*trc =Read cycle time

Data retention timing

Data hold mode
45V vpprz20v 45V

tcor _ tr
CS=Vppr—0.2V

cs 22v 2.2v
HFUNCTIONS
@ Truth Table
CS OE WE AD to Al4 DATA 1/O Mode loo
H — — - Hi—2Z Standby Ipos. lbbsi
L X L Stable Din Write looa. lopai
L L H Stable Dour Read Iopas 10DAI
L H H Stable Hi—Z Output disable lopa, lpDAT
®Read Mode

The Data appear when the address is setted while holding CS="L", OE=“L” and WE="H". When OE ="H",
Data |/O terminals are in high impedance state, that makes circuit design and bus control easy.

@ Write Mode
There are the following 3 ways of writing data into memory.
(1) Hold CS="“L" and WE="L", set address.
(2) Hold CS="L" then set address and give “L" pulse to WE.
(3) After setting addresses, give “L” pulse to both CS and WE.
In above any case data on the DATA 1/0 terminals are latched up into the SRM20256L10/12 when CS or WE
is in positive-going. Since DATA /0 terminals are high impedance when CS or OE =“H", bus contention
between data driver and memory outputs can be avoided.

@®Standby Mode
When CS is “H” the SRM20256L10/72 become in the stand-by mode. In this mode, data I/O terminals are
Hi-Z, and all inputs of addresses, WE and data can be any “H” or “L". When CS is over than Vpp—0.2V, the
SRM20256L10/12 is in the data retention battery back-up mode, in this case, there is a small current in the
SRM20256L1w0/12  which flow through the high resistances of the memory cells.
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SRM20256L10/12

BPACKAGE DIMENSIONS
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*1 Represents SRM20256LMio/12 that has the same electrical characteristics as SRM20256LCronz.
*2 Represents SRM20256L Sz that has the same electrical characteristics as SRM20256LCror2.
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SRM20256L10/12
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Il PACKAGE DIMENSIONS
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SRM20256L10/12

ECHARACTERISTICS CURVES
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