SRM2016q0/1>

CMOS 16K-BIT STATIC RAM

Il DESCRIPTION

The SRM201610n2is a 2,048 words x 8 bits asynchronous, static, random access memory on a monolithic CMOS
chip. Ilts very low standby power requirement makes it ideal for applications requiring non-volatile storage with
back-up batteries. The asynchronous and static nature of the memory requires no external clock or refreshing
circuit. Both the input and output ports are TTL compatible and the three-state output allows easy expansion of
memory capacity.

Hl FEATURES

® Access time................SRM201610 100ns (Max)

SRM201612 120ns (Max)
@ Low supply current .... Standby : 1pA (Typ)
Operation: SRM201610 30mA (Typ)
SRM201612 25mA (Typ)

® Completely static operation

® Single power supply ..5V + 10%

@ TTL compatible inputs and outputs

@ 3-state output with wired-OR capability

@ Non-volatile storage with back-up batteries

@ Package ...........c....... SRM2016C1on2 24-pin DIP(plastic)
SRM2016Mi1or224-pin SOP (plastic)
SRM2016N1012 24-pin Skinny DIP (plastic)
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HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter | Symbol ! Ratings Unit
_Supply voltage T Voo i —0.5t0 7.0 v
Input voltage * Vi —-0.5t07.0 \
Ihput/output voltage* Vi/o —0.5t0o Vop+0.3 T - v
Power dissipation Pp I 1.0 w
Operating temperature Topr 0to70 c ]
Storage temperature Tstg —65 to 150 ! °C
Soldering temp. & time T sol 260°C, 10s (at lead) -
*Vi, Vo= —1.0V when pulse width is 50 ns
HRECOMMENDED OPERATING CONDITIONS (Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max | Unit
Supply voltage Voo ] 45 50 55 v
Vss - o o 0 0 | \
Input voltage I S — 2.2 8.5 Voo+0.3, Vo
| Vi -0.3* — 0.8 | v
*V)L(Min )= —1.0V when puise width is 50ns
EELECTRICAL CHARACTERISTICS
@DC Electrical Characteristics (Vop=5V£10%, Vss=0V, Ta=0 to 70°C)
Parameter Symbol Conditions sRPﬂZOI*Glo SRMZOIEH Unit
Min : Typ'| Max | Min : Typ". Max
Input leakage current Iy Voo=5.5V,V,=01to Vpp | —1 § 1 -1 — 1 uA
Output leakage current lLo CS=Vin, or OE= Vi, Vi 0=01to0 Vpp| — 1 T = Hl -1 - uA
Operating supply current looo . CS=Vi, liyo=0mA — | 3 | 60 © 25 | 50 mA
Iooot Vin=3.5V,Vii=0.6V, o =0mA| — | 16 | — 16! - mA
Average operating current loba Min. cycle, duty =100%, lijo=0mA| — 30 | 60 25 50 mA
Standby supply current Ipps _ CS=Vi — [ 1.5]3.0 1.513.0 mA
lpps1 CS=Vpp—0.2v -- 1 50 1 50 uA
Output voltage VoL lor=4.0mA p— | — |04 - 0.4 \Y
Vou lon=—1.0mA ! 2.4 - ‘ - 2.4 - - \
* Typical values are for reference, with Voo =5V and Ta=25'C assumed
®Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ . Max Unit
Input capacitance C V=0V 4 6 pF
1/0 capacitance Co J Vijo=0V 6 8 pF
@AC Electrical Characteristics
OoRead Cycle (Voo =5V+10%, Vss=0V, Ta=0to 70°C)
Parameter Symbol Conditions SBMZOIG]O SRM2016:, Unit
Min Max Min i Max
Read cycle time tre 100 - 120 . - ns
Address access time tacc *1 100 120 ns
CS access time tacs — 100 — 120 ns
CS output setup time tez %2 10 — 10 - ns
OE access time toe *1 55 — 60 ns
OE output setup time toLz 5 10 — ns
CS output floating temz »2 0 20 0 40 ns
OE output floating tomz 0 40 0 40 ns
Output hold time tom .l 10 — 0 | — ns
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O Write Cycle (Voo=5V+10%, Vss=0V, Ta=0 to 70°C)
- SRM2016 SRM2016 .
Parameter Symbol Conditions - 10 - 12 Unit
Min Max Min Max
Write cycle time twe 100 — 120 ns
Chip select time (CS) tew 80 — 85 ns
Address enable time taw *1 80 — 85 ns
Address setup time tas 0 — 0 — ns
n N [~
Write pulse width twp 65 — 70 ns
OE output floating towz *2 0 40 0 40 ns
R/W output floating twhz *3 0 45 0 50 ns
Input data setup time tow 465 — 50 . ns
Address hold time twr *1 5 | - 5 ns
Input data hold time ton 0 — 0 | ns
R/W output setup time tow +3 5 ] — 10 ‘ll ns
*1  Test conditions. *2 Test conditions.
1. Input puise level: 0.8V to 2.2V 1. Input pulse level: 0.8V to 2.2V Voo
2. tr=tf=10ns 2. tr=tf=10ns
3. Input/output timing reference level: 1.5V 3. Test circuit To scope SW1
4. Output load: Irme+CL=100pF 3009
To output terminal
*3 Test conditions.
1. Input pulse level: 0.8V to 2.2V
2. tr=ti=10ns Voo 5pF
3. Test circuit Includes scope
300Q and jig capacitances ‘( SW2
A Vss Vss
To output terminal SwW ©Both SW1 and SW2 are closed when measuring tcHz or tonz.
© 5W1 is open and SW2 is closed when measuring Hi-z-high of taz or taz.
1kQ © SW1 is closed and SW2 is open when measuring Hi-z-How of taz or taz.
5pF Qutput turn-on turn-off times
Includes scope _
and jig capacitances OE Lov Loy
Vss Vss bm, e ™ K(w
Hi-Z Hio—
OSW is set to the Voo side when measuring Hi-z-high and high-Hi-z of 1'0 41@ R Y L
tow or tweiz.
OSW is set to the Vss side when measuring Hi-z-low and low-Hi-z of
tow Of twiz.
Output turn-on turn-off times = ﬁt,}v_ mt
R/W 1sv Isv Vo ':jd T e e
tom e [
— o1V Hi-Z
10 —= N o
@® Timing Chart
ORead cycle 1 (OE, CS control, R/W=high) O Read cycle 2 (R/W control, OE =low, CS=low)
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EDATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY

| OWrite cycle 1 (R/W control, OE=low) O Write cycle 2 (R/W control)
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OWrite cycle 3 (CS control, OE=low)
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Din

(Ta=0to 70°C)
Parameter Symbol Conditions Min Typ T Max | Unit
Data retention supply voltage Vbor CS=Vppr—0.2V 2.0 - 5.5 v
Data retention current loor Vpp=3.0V, CS=2.8V — — 25 uA
ﬂp sel.ect data hold tlme teor | Refer to the figure below. 0 ns
Operation recovery time tr tre* _ ns
* trc: read cycle time
Data retention timing
Data retention mode
Voo 45V yooro2ov 45V
teor ta
s 2.0 S= Vpor—0.2V 22y

Note: When retaining data in standby mode, supply voltage can be lowered within a certain range. Read or write cycle cannot

be performed while the supply voltage is fow.

EFUNCTIONS
@ Truth Table
cs OE R/W A0 to A10 DATA 1/0 Mode ’ loo
H — — — Hi-Z Unselected lops, lopst
L L H Stable Output data Read looo
L H L Stable Input data Write Iboo
L L L Stable Input data Write Iobo
X:“H" or "L” - "H". “L" or "Hi

@®Reading Data

Data can be read out if an address is set while CS and OE are held low, and R/W is held high.
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@ Writing Data
There are the following three ways of writing data into the memory.
(1) Hold CS low, set the address, and apply a low pulse to R/W.
(2) Hold R/W low, set the address, and apply alow pulse to CS.
(3) Set the address, then apply low pulses to both CS and RW.
In each case, data from the DATA 1/0 terminal is fetched into the SRM201610/12 at the last transition of a section
in which both CS and R/W are low. Because the DATA 1/O terminal is in high-impedance state when CS or OE
is high, or R/W is low, contention of the data driver on the bus and memory output is avoided.

@ Standby Mode
When CSis high, SRM201610/12is in the stand-by mode and only retains the data. Atthis time the DATA /O terminal
is in high-impedance state, and input of an address, R/W signal, or data is prohibited. When CS s above Voo—
0.2V, current flowing within the SRM201610/12 chip is only that in the high-resistance portion of the memory cells
and leakage current.

BPACKAGE DIMENSIONS
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* 1 Represents model SRM2016M10/12 that has the same electrical characteristics as model SRM2016C10/12.
* 2 Represents model SRM2016N 1012 that has the same electrical characteristics as model SRM2016C10/12.
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ECHARACTERISTICS CURVES
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