SRM20256LT 01

CMOS 256K-BIT STATIC RAM

o Industrial Temperature Range

W DESCRIPTION

The SRM20256LT1on2 is a 32,768 word x 8 bits asynchronous, static, random access memory fabricated using
an advanced CMOS technology. Its very low standby power feature makes it ideal for applications requiring non-
volatile storage with back-up batteries. And - 40 to 85°C operating temperature range makes it ideal for industrial
use. The asynchronous and static nature of the memory requires no external clock or refresh circuit. Input and
output ports are TTL compatible and the three-state output allows easy expansion of memory capacity.

B FEATURES B PIN CONFIGURATION
Industrial temperature range .....- 40 to 85°C -
Fast access time .......oo.....ooov... SRM20256L T+ 100ns (Max) |©" e .
................................................ SRM20256LT12 120ns (Max) A12 g WE
Low supply current ...... Standby : 2uA (Typ) e d © vy
Operation: 13mA/1MHz (Typ) :35 2 Zha
Completely static......... No clock required o ) A
Single power supply ....5V £ 10% g % &
TTL compatible inputs and outputs vor g1 o7
3-state output vos 4 vos
Battery back-up operation Vs § vos
Package .... SRM20256LCT1o112 28-pin DIP (plastic)
SRM20256LMT 1012 28-pin TSOP (plastic) (TSOPY’
SRM20256LTMT10r12 28-pin TSOP (plastic) = d '
SRM20256LRMT 1012 28-pin RTSOP (plastic) aids bR
Ag [ 24 19 [ vo8
As 25 18 g o7
a3 Q26 17 P vose
WE .27 16 P VOS5
Yoo 42 ) SRM20256LMT TRV
A2 ]2 13 p O3
A7 (3 12 p voz
A6 Q4 11 KCOM
B BLOCK DIAGRAM i K E P
A3 Q7 8 AZ
A0 {TSOP-R1)* (Reverse lead configuration)
At
A2 9 512 K 8 P a2
. X M Call A
ﬁg £ Decoder e?&wx 63 X 8" & :g E g 18 % ::)
A5 > A6 4 11 P vo1
A6 o arda 12 B voz
A7 8 a1z2d2 . 13 P vo3
Ag g Al E;L SRAM20256LAM 13 B Ve
A0 ° 64x8 we g2 16 f vOs
ANl < a13 026 17 P vos
A2 A8 [ 25 18 [ 107
Al13 8 Y 64 Ag [ 2¢ 19 P vos
Ald Decoder Column Gate 3—;;% % pt gffo
4
CS
cs Control 8 B PIN DESCRIPTION
Logic
7 AOto A14  Address Input
O OE WE WE Write enable
- C&ngtirgl 1/0 Buffer (15 Output Enable
Ccs Chip Select
/01108 Data /0
1101 VO2 ¥O3 04 VOS5 106 07 108 vDD Power Supply (+5V)
VSS Power Supply (0V)
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SRM20256LT10/12

B ABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo -05t07.0 \
Input voltage * Vi -0.5107.0 \%
Input/Output voltage* Vo -0.5" to Vob+0.3 \
Power dissipation Pp 1.0 w
Operating temperature Topr -40 to 85 °C
Storage temperature Tstg -65to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —
* Vi, Vivo (Min) = —1.0V when pulse width is less than or equal to 50 ns
B RECOMMENDED DC OPERATING CONDITIONS (Vss=0V, Ta = -40 to 85°C)
Parameter Symbol Min Typ Max Unit
VDD 4.5 5.0 5.5 \
Supply Voitage
PPl g Vss 0 0 0 \
Input Voltage VIH 2.2 3.5 Voo + 0.3 \
ViL -0.3* — 0.8 \
B ELECTRICAL CHARACTERISTICS * ViL (Min) = —1.0V when pulse width is less than or equal to 50ns
® DC Electrical Characteristics (Vop =5V + 10%, Vss = 0V, Ta = -40 to 85°C)
Parameter Symbol Conditions SRM20256L T10 SRM20256LT12 Unit
Min| Typ* |Max [Min | Typ* | Max
Input leakage current L Vi=0to Vbp -1 — 1 -1 — 1 UA
Standby supply current Ipos CS = ViH — 15 (3.0 | — 1.5 | 3.0 mA
IDDS1 CS > VDD 0.2 — 2 |200 | — 2 | 200 | pA
Average operating current| IDDA | VisViL ViH, 10 = OmA, teyc=Min | — 40 | 70 — 37 70 mA
IDDA1 | Vi=ViL, VIH. 110 = OmA, toyc=Tus | — 18 | — — 13 — mA
Operating supply current Iooo VI=VIL, VIH, /0 = OmA — 35 | 65 — 35 65 mA
Output leakage current Io S =Vin, or WE = L, A — |1 A =] A A
or OE = VIH, VIO = 0 10 VDD
High level output voltage VOH loH=-1.0mA 2.4 |Voo0.1] — 24 |Voo-0.1] — )
Low level output voltage VoL loL=2.1mA — 02 |04 — 02 | 04 \'
@ Terminal Capacitance (f = 1MHz, Ta =25°C)
Parameter Symbol Conditions Min Typ Max Unit
Address capacitance CaDD VaDD = 0V — — 10 pF
Input capacitance Ci Vi=0V — — 10 pF
I/O capacitance Cio Vio = 0V — — 10 pF
® AC Electrical Characteristics
O Read Cycle (VoD = 5V + 10%, Vss = 0V, Ta = -40 to 85°C)
Parameter Symbol Conditions SRM2264110 SRM2264L12 Unit
Min Max Min Max
Read cycle time tRC 100 — 120 — ns
Address access time tacc "y — 100 — 120 ns
CS access time tacs — 100 — 120 ns
OE access time toE — 50 — 60 ns
CS output set time tcLz 10 — 10 — ns
CS output floating time toHZ 0 — 35 — 40 ns
OE output set time toLz 5 — 5 — ns
OE output floating time toHz — 35 — 40 ns
Output hold time toH "1 10 — 10 — ns
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SRM20256LT1012

O Write Cycle (VoD = 5V £ 10%, Vss = OV, Ta = -40 to 85°C)
b . Svmbol Conditi SRM20256LC10 | SRM20256LC12 Unit
arameter m ondition: - - ni
ymbo ons Min Max Min Max
Write cycle time twe 100 — 120 — ns
Chip select time tow 80 — 85 — ns
Address valid to end of write taw 80 — 85 — ns
Address setup time tas *1 0 — 0 — ns
Write pulse width twp 75 — 80 — ns
Address hold time tWR 5 — 5 — ns
input data set time tow 45 — 50 — ns
Input data hold time toH 0 — 0 — ns
Write to output floating twHz o — 35 — 40 ns
Output active from end of write tow 5 — 5 — ns
*1 Test conditions *2 Test conditions
1. Input pulse level: 0.6V to 2.4V 1. Input pulse level : 0.6V to 2.4V
2. tr=tf=5ns 2. tr=t=>5ns
3. Input and output timing reference levels: 3. Input timing reference levels: 1.5V
1.5V 4. Output timing reference levels: £200mV (the level
4. Outputload CL =100pF displaced from stable output voltage level)
5. Output load CL =5pF
+5V +5V
1.8kQ 1.8kQ
o [lie]
I [ 990 Q :l: [N 990 Q
Cy = 100pF (Includes Jig Capacitance) C_ = 5pF (Includes Jig Capacitance)
® Timing Chart
Read Cycle Write Cycle (1) (CS Control)
w
. | ADDRESS ¥ : X
ADDRESS haw wa
A tace %—‘ Ton Cs 74 AKX fow N\
cs Y s K ek
Te——— o, —— Fe— tonz 1 WE X 7‘
oF
oo ‘Oul:goe —w] e tonz §— Dout > i e ton @
DN
Write Cycle (2) (WE Control) Note: e
1. During read cycle time, WE is to be “H" level.
two 2. Write cycle time is controlled by CS. Output Buffer is in
ADDRESS A - 3(1 high impedance state, whether OE is “H” or “L".
= 5 ‘w % > 3. Write cycle time that is controlled by WE, Output
N i P . .
e tas>] Buffer is in high impedance state.
WE twp ——>|
Bour étw"z D
T |t et ==
DOin
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SRM20256LT10/12

B DATA RETENTION CHARACTERISTICS WITH LOW VOLTAGE POWER SUPPLY
(Vss = 0V, Ta =-40to 85°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage VoDR 2.0 — 55 \'
Data retention supply current iDDR Vop=3V,CS>VoorR02V | — 1 100 uA
Chip select data hold time tcor 0 — — ns
Operation recovery time tR trRC* — — ns

* tRC = Read cycle time

Data retention timing

«—— Data hold mode
Voo 45V yopaz20v 45V
1coR tr

&5 E'_\z.zv CS 2 Vgor 2 0.2V r——ﬂz.zv m

B FUNCTIONS

® Truth Table
CS OE WE AQ to A14 DATA /O MODE Iop
H —_— —_ — Hi-Z Standby Ioos, IbDSt
L X L Stable Din Write IbDA, lDDA1
L L H Stable Dout Read DDA, IDDA1
L H H Stable Hi-Z Output disable| Iopa, Ibpal

X:*H or "L

® Reading Data o
Data canbe read outif an address is setwhile CS="L", OE ="L", and WE = "H". When OE ="H", Data I/O terminals
are in high impedance state; that makes it easy fo circuit design and bus control.

® 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 WE.
(2) Hold R/W low, set the address, and apply a low pulse to WE.
(3) Set the address, then apply low pulses to both CS and WE.
In each case, data from the DATA 1/O terminal is latched into the SRM20256LT10/12 when CS or WE is positive.
Since DATA /O terminals are in high impedance state when CS or OE = "H", the contention on the data bus can
be avoided.

@ Standby Mode
When CS is high, SRM20256LT10/12 is in the stand-by mode. In this case Data I/O terminais are in Hi-Z, so that
all inputs of addresses, WE and data can be any "H"or "L". When CS is over VoD - 0.2V, the SRM20256L T10/12s in
the data retention battery back-up mode. In this mode, there is a small current in the SRM20256LT10/12 which
flows through the high resistances of the memory cells.
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W PACKAGE DIMENSIONS

SRM20256L.T10/12

i 1.472Max 28-pin DIP
co8 | (37.4Max)
1,445 + 0.004
(36.7201)
28 15
minlisisicininisisivisialnlsl é
\ T:‘E
-3
LE
_¥c™
L0 0 O 5 [ [ D 3 S N Wy
1 14
P P
I 0.600
0058  xwo g (15.24)
i (15) oL =2
i L= B=) / 0.010+ 399,
SIARRAARAARREE 1 . e
. j ; 0.600-0.655
I | |(15.24-16.64)]
I | 58
0.100 0010 0.018 £ 0004 pag] o
(254 202) (04620 2o unit : inch (mm)
e
0.713 Max L
M28-2 (18.1 Max) 28-pin SOP
0.701 £ 0004
(17.8+01)
28 15
QOAO0O00GORAI
izlte
\ w3 Hh
- w0
Ba ¢z
o o~
gUgtoooourooan v
1 14
ge
HE gg 0.370
go 3| 09
s~ 82l e
S50 | S
oo on oo °9¥=j%§ ;;9‘,
§a e
0.050  0.016+00¢ O 0.039 o
(1.27) (04=01) © (1.0) unit : inch (mm)

* SRM20256LMT10/12 has the same electrical characteristics as SRM20256LCT10/12.
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SRM20256LT10/12
|

B PACKAGE DIMENSIONS

Plastic TSOP (1) 28-pin ™1
0.528 o012
—— (134 t0) —|
0.465 |
(11.8%02) |
22 =3 y
= 3
= Index E g -«
2?5 S E 4%
= E a3
g E 3
g S
. 5 Fo |
- %%
%5 R
HH =3
§'“3) 25
=) S
e 4
e 0.020 £ 004 hy 0 3 0.008 + 000«
05221 0.031 o200
(0.8)
unit : inch {(mm)
Plastic TSOP (I) 28-pinR1 (Reverse lead configuration) *2
0.528 00w
——— (134103 —
| 0.465 |
I (11.802) \
7 ge I
Index E g
13, B Y%
=5 = i3
2 o
B
22 21 ‘
iz T
b ¥
uH 22
82 2%
=] S
e =
RSV ! — c MUY 11akisdl1kiating
He somom T 701 Ty & 0022 ||0.008 oot
©5101) 0.081 28 ©55 || 020
(0.8) o=
unit : inch (mm)

* 1 SRM20256L. TM10712 has the same electrical characteristics as SRM20256LC10/12.
* 2 SRM202561.RM10/12 has the same electrical characteristics as SRM20256LC10/12.
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B CHARACTERISTICS CURVES

SRM20256LT10/12

Normalized lppa—teycie Normalized lppaA—Vop
T T 1
Normalized lppa—Ta 10 Voo=5.0V_|
’ Ta=25°C 1.2
[ 09 :
VDD =5.0V : \
Teye = Min 0.8 1.0
07
1.1 0.8
0.6
1.0 0.6
0.9 05 ~ /
0.4 0.4
Ta =25°C
0.3 Teye = Min
02 cyc
0 20 40 60 80 90| g2
)
100 200 300 500700 1,000 3 4 5 6 7 V)
(ns)
i | — A
NomTahIZ eld Tom Ta Normalized Ipps1—VoDp
.- L lon — Von
20 \C/:_%D=\75V \ 40 e (mA) T 1
=Vpp-02 | ca_ _aov — Vpp = 4.5V
10 7 3.0FCS=Vpp-0.2V 16 \ Ta < 25°C
7 14
5.0 2.0 1
10 N
. N\
1.0
1.0 s 6
4
0.5/
2
0.4 10 20 30 40
v
01 3 4 5 8 ( \/7)
0 10203040 50 607080 90 (°C)
Normalized tacc-tacs—Ta Normalized tacc-tacs—Vop lo.— VoL
(MA) ——
1 1 1 Voo = 4.5V
|_Vop=45V | 1 ! 16 =100 e
CL = 100pF , Ta = 25°C 14
12 = 12 \ C. = 100pF | 12 A
1.1 1.1 10
10—— 1 1.0 8
| e
09 0.9 - 6
A
0.8 0.8 4
2
0 1020 3040 50 60 70 80 90 3.0 4.0 5.0 60 7.0
0 C) 10 20 30 40
V)
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