SRM2114:;

CMOS 4K-BIT STATIC RAM

EDESCRIPTION

The SRM21142sis a 1,024 words x 4 bits asynchronous, static, random access memory on a monolithic CMOS
chip. Its very low standby current consumption makes it ideal for applications requiring non-volatile storage with
back-up batteries. The 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 outputallows easy expansion of memory
capacity. These features make the SRM2114zs usable for a wide range of applications from microprocessor
systems to terminal devices.

HPIN CONFIGURATION

MFEATURES T80 OIF
@ Access time............... 250ns (Max) cl—u——s—j v
. A6 1 oD
® Single power supply .. 5V+10%/3 to 5V as g2 170 a7
@ Low supply current ... Standby : 0.1pA (Typ)/0.1pA (Typ) ae g3 16h as
) Operanon: 14mA(Typ)/9mA (Typ) a3 0o 2 150 so
@ Completely static operation o ds 2 b vor
@ TTL compatible inputs and outputs =
; : " at 06 3 130 102
@ 3-state output with wired-OR capability az 07 € 120 vos
@ Operation with back-up batteries de b o
® Package ................... 18-pin DIP(plastic) cE ds 10 D o
. . Vss
24-pin SOP (plastic)
BLOCK DIAGRAM
r V ' ] ®24-pin SOP
—
A6 (]1 24[7 Voo
A5 (]2 23[J A7
AD o« & A4 (]3 22[1 A8
Al w 8 A3C]s ¢ 21049
3 5 s & |64 MEMORY CELL ARRAY Nerls 2 z0fINC
A4 * = NCC]6 R 19[INC
AS a <} NCrl7 2= 18[INC
A6 3 = eaxiexa rotls £ 17fii/01
:; 2 Al(l9 16[711/02
A9 A2(]10 15[31/03
4 CEC]1n 14[31/04
16x4 Vssl ]12 13[2R/W
COLUMN 16 ] NC : no connection
CE —+‘| COLUMN GATE
DECODER
cE o EPIN DESCRIPTION
4 AO to A9 Address Input i
R/W _] R/W Read/Write
R/W EOO(I;II:ROL 1 1/0 BUFFER ] CE Chip Enable
1/01 to 4 Data Input/Output
Voo Power Supply (+)
1/01 1/02 1/03 1/04 Ves Power Supply () |
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SRM211425

IABSOLUTE MAXIMUM RATINGS

(Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo -05t070 \
Input voltage \'l 05t 70 \
1/0 voltage Vo -0.5 to Vop+0.3 \"
Power dissipation Po 1.0 w
Operating temperature Topr -40to 85 °C
Storage temperature Tstg -65to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
HRECOMMENDED DC OPERATING CONDITIONS
SRM211425 )
Parameter Symbol Min Typ Max Unit
Voo 4.5 50 55
Supply Voltage Vss — 0 —
VIH 2.2 — VoD + 0.3 Vv
Input Voltage ViL 03 - 08 v
BELECTRICAL CHARACTERISTICS
®DC Electrical Characteristics (SRM211425 . .. .VDD = 5V £ 10%, Vss = 0V, Ta = -40 to 85°C)
SRM211425
Parameter Symbol — - Unit
Conditions Min Typ Max
Input leakage current 1Ll Vi =0 to VDD -1.0 —_ 1.0 HA
Standby supply current IDDS CE =Vop-0.2V — 0.1 5 HA
CE=ViL
Operating supply current iDDO — *14 *35 mA
*CL = 100pF
Output leakage current Lo Vo = 0to VDD -1.0 — 1.0 pA
High level output voltage VOH IoH = - 1.0mA 24 — — \
Low ievel output voltage VoL loL=2.0mA — — 0.4 \
*CL = OpF Typ7 Max 25
©® Terminal Capacitance (f= 1MHz, SRM211425. .. .VDD = 5V £ 10%, Vss = 0V, Ta = -40 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Input capacitance Ci Vi=0V — — 7 pF
I/O capacitance Cvo Vio = 0V — — 10 pF
® AC Electrical Characteristics
O Read Cycle (SRM211425 . .. .Vpb = 5V £ 10%, Vss = 0V, Ta = -40 to 85°C)
SRM211425
Parameter Symbol Conditions Min Max Unit
Read cycle time tRC 250 — ns
Address access time tACC *1 — 250 ns
CE access time tACE — 250 ns
CE output set time toLz o 0 —_ ns
CE output floating tcHz — 120 ns
Output hold time toH "1 10 — ns
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SRM211425

O Write Cycle
SRM211425
Parameter Symbeol Conditions Min Max Unit
Write cycle time twe 250 — ns
Address setup time tAS 0 — ns
Write pulse width twp "4 150 — ns
Address hold time twR 0 — ns
Input data setup time tow 100 — ns
Input data hold time tDH 0 — ns
R/W output floating twHZ *3 — 120 ns

*1 Test Conditions.
1. Input pulse level : 0.8 to 2.2V
2. tr=tf=10ns

3. Output load : ITL + Cl= 100pF (including scope and jig capacitances)

4. Timing reference level : 1.5V

*3 Test Conditions
1. Input puise level : 0.8 to 2.2V
2.tr=tfm 10ns
3. Test circuit

To scope

To output terminal

Vss

OSW is set to the Vop side when measwiing Hi-Z—"High" and "High"
—Hi-Z of tow or twwz.

OSW is set to the Vss side when measuring Hi-Z—"Low” and "Low"—
Hi-Z of tow of twwz.

Output turn-on turn-off times

@®Timing Chart

*2 Test Conditions
1. Input pulse level : 0.8 to 2.2V
2. tr=tf=10ns

3. Test circuit
Voo
To scope Swi
A 300Q
To output terminal
5pf
Including scope and
jig capacitances { Sw2
Vss Vss

oSwi, Sw2 are closed when measuring tenz.
OSWI1 is open, SW2 is closed when measuring Hi-Z—"High" of tcz.
OSW1 is closed, SW2 is open when measuring Hi-Z—"Low" of teiz.

Output turn-on turn-off times
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SRM211425
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O Write Cycle
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CE

Il DATA RETENTION CHARACTERISTICS WITH LOW SUPPLY VOLTAGE

(SRM211425 . .. .Ta = -40 to 85°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage VDDR Vi =0 or Vop, CE = VDD 2.0 — 5.5 \'J
Data retention supply current IDDR Voo = 2.0V, 25°C — — 2 A
CE setup time tCcOR Refer to the Figure Below 0 — — ns
CE recovery time tR trRC* — — ns

Data retention timing

* When retaining data in standby mode, supply voltage can be lowered within a certain range. But read or write cycle
cannot be performed while the supply voltage is low.



SRM21142s

Il FUNCTIONS
® Truth Table
CE R/W AO to A9 DATA /10 MODE
H X Hi-Z Unselected
L Stable Input data Write
L H Stable Output data Read
X:*H"or"L"

@ Reading Data

Data can be read out if an address is set while CE is “Low", and R/W is *High™.

@ Writing Data

There are the following two ways of writing data into the memory.
(1) Hold CE “L", set the address, and apply low level pulse to R/W.
(2) Set the address and apply Low level pulse to CE and R/W.

In each case, data from the DATA |/O terminal is latched at the positive transition of “L" pulse of CE or R"W. The
DATA /O terminal is in high-impedance state when CE is “H” or R/W is “L", so competition of data driver and

memory output can be avoided.

b Standby Mode

When CE is “H* SRM211425 is in standby mode and only retains the data. In this mode, DATA I/O terminals are
in high-impedance state, and all inputs of addresses, R/W, or data can be any *H" or *L". The current flowing in

the SRM211425 is only leakage current.

BPACKAGE DIMENSIONS
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*Represents model SRM2114Mzs.7 that has the same electrical characteristics as model SRM2114Cas/.7.
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SRM211425

BMCHARACTERISTICS CURVES
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