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SRM20V512SLMT?7

m DESCRIPTION

512K-Bit Static RAM

Wide Temperature Range

Low Supply Current

Access Time 70ns

65,536 wordsx8 bit Asynchronous

The SRM20V512SLMT7 is a 65,536 wordsx8-bit asynchronous, static, random access memory on a monolithic
CMOS chip. Its very low standby power requirement makes it ideal for applications requiring non-volatile storage
with back-up batteries. And —40 to 85°C operating tempereture range wakes it idial for portable equipment. 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 3-state output allows easy expansion of memory capacity.

m PIN CONFIGURATION

m FEATURES (SOPS6)
e Wide tempereture range ................. —40 to 85°C i
e Fast Access time .......ccoceevvvvrvinnnne SRM20V512SLMT7 70ns P
e Low supply current ........ccccevveeennne standby : 0.3pA (Typ.) 2 2
operation : 8mA/1MHz (Typ.) -
e Completely statiC.........ccccvvveverreennnn. No clock required o B
e Single power supply .......ccccvvveeeenne. 2.7V to 3.6V <
e TTL compatible inputs and outputs
e 3-state output with wired-OR capability
e Non-volatile storage with back-up batteries
e Package ...... SRM20V512SLMT7  SOP6-32pin (plastic) (TSOP/Slim-TSOP)
SRM20V512SLTT7  TSOP (1)-32pin (plastic) AT “hoe
SRM20V512SLRT7  TSOP (1)-32pin-R1 (plastic) A 20 s1bAl0
SRM20V512SLKT7  Slim-TSOP ( | )-32pin (plastic) Megd 2apos
SRM20V512SLYT7  Slim-TSOP (1)-32pin-R1 (plastic) | §2HS grauos
\r\GDEE g SRM20V512SLTT/KT 23 %{//04
N.CO 10 2311103
AisH 12 Eifatf
m BLOCK DIAGRAM AT H13 st
A5 [J15 180 A2
A4 []16 170A3
A0 (TSOP-R1/Slim-TSOP-R1)
Al
A2 = A4 16 170A3
22 9 % iz. Memory Cell Array ﬁg E %451 %g %ﬁi
A5 5 e 512x128x8 QZZE it 2 % o1
A6 E * N.eH 10 %5H 103
A7 i N.cO9 SRM20V512SLRT/YT 240
A8 3 Vpp [ 8 2501/04
= Al5C 7 26 [11/05
A9 3 Ccs20 6 27[31/06
no it i
All ; 8 | 108 AB E 3 30 %ﬁ
ﬁg > % o Column Gate ﬁ?l[ %O g% jATlEO
Al4 e
ALS ; m PIN DESCRIPTION
CS1IO~ & _ 8
s S A0 to A15 Address Input
‘8 83 WE Write Enable
i OE_ Output Enable
OE ‘L';Jg . Cs1 Ch?p Select 1
- ‘ujéé 1/0 Buffer CSs2 Chip Select 2
W ce- /O1to8 Data l/O
VbD Power Supply (2.7V to 3.6V)
Vss Power Supply (0V)
1/01 1/02 1/03 1/04 1/05 1/06 1/07 1108 N. C. No connection
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SRM20V512SLMT?7

m ABSOLUTE MAXIMUM RATINGS (Vss = 0V)
Parameter Symbol Ratings Unit
Supply voltage Vb -0.5t04.6 \%
Input voltage V, —0.5Y to Vpp+0.3 Y,
Input/Output voltage Vio —0.5Y to Vpp+0.3 \%
Power dissipation Pp 0.5 W
Operating temperature Topr —40to 85 °C
Storage temperature Tstg —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (at lead) —

0 -3.0V when Pulse width is less or equal 50ns

m DC RECOMMENDED OPERATING CONDITIONS (Ta = —40 to 85°C)
Parameter Symbol Min. Typ. Max. Unit
V 2.7 3.0 3.6 V
Supply voltage st ) 0 0 v
Input voltage x:[' _(2)::235 — VDBZOS x

O If pulse width is less than 50ns, it is —3.0V

m ELECTRICAL CHARACTERISTICS

e DC Electrical Characteristics (Vop = 2.7 t0 3.6V, Vss = 0V, Ta = —40 to 85°C)
. SRM20V512SLMT7 .
Parameter Symbol Conditions Min. Typ.0 Ma Unit
Input Leakage I V,=0to Vpp -1.0 — 1.0 A
Output teakage I CS1=Vjyor CS2 =V, or WE =V B .
P g to or OE =V|y, Vio=0to Vpp 1.0 1.0 WA
. Vpp=23V, loy = —-2.0mA 2.4 — —
High level output voltage Von lon = —100pA Vpp-0.2 — — \%
Vpp=23V, loL = —-2.0mA — — 0.4
Low level output voltage VoL loL = 100pA — — 0.2 \%
Iops CS1=V|yorCS2=V,_ — — 1.0 mA
Standby supply current o1 —
Y Supply los; | CS1=CS22Vpp-0.2V _ 03 30 LA
or CS2<0.2V
V=V, Vi
. looa lijo = OMA, tcyc = Min. - 20 35 mA
Average operating current —
| Vi =V, Vi _ 8 15 mA
DDAL lijo = OMA, tcyc = 1us
. V)=V, V
Operating supply current Ibbo |||/o :'bmAH — 8 15 mA
0 Typical values are measured at Ta = 25°C and Voo = 3.0V
e Terminal Capa citance (f = IMHz, Ta = 25°C)
Parameter Symbol Conditions Min. Typ. Max. Unit
Address Capacitance Capp Vapp = 0V — — 8 pF
Input Capacitance C V=0V — — 8 pF
I/O Capacitance Cio Vo = 0V — — 10 pF

Note e This parameter is made by the inspection data of sample, not of all products.
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SRM20V512SLMT7

e AC Electrical Characteristics

0 Read Cycle (Vss = OV, Vpp = 2.7V to 3.6V, Ta = 40 to 85°C)
Parameter Symbol Conditions .SRM20V5128LMT7 Unit
Min. Max.
Read cycle time tre 1 70 — ns
Address access time tace 1 — 70 ns
Chip select 1 access time tacst 1 — 70 ns
Chip select 2 access time tacs2 1 — 70 ns
Output enable access time toe 1 — 40 ns
Chip select 1 output set time toizt 2 5 — ns
Chip select 1 output floating tchze 2 — 30 ns
Chip select 2 output set time teize 2 5 — ns
Chip select 2 output floating tchze 2 — 30 ns
Output enable output settime | to.z 2 0 — ns
Output enable output floating | tonz 2 — 30 ns
Output hold time ton 1 10 — ns
0 Write CyCle (Vss =0V, Vpp = 2.7V to 3.6V, Ta = —40 to 85°C)
Parameter Symbol Conditions - SRM20V512SLMTY Unit
Min. Max.
Write cycle time twe 1 70 — ns
Chip select time 1 tew1 1 60 — ns
Chip select time 2 tocwe 1 60 — ns
Address enable time taw 1 60 — ns
Address setup time tas 1 0 — ns
Write pulse width twp 1 55 — ns
Address hold time twr 1 0 — ns
Input data setup time tow 1 30 — ns
Input data hold time ton 1 0 — ns
'WE Output floating twhz 2 — 30 ns
'WE Output setup time tow 2 5 — ns
01 Test Conditions [J2 Test Conditions
1. Input pulse level : 0.4V to 2.4V 1. Input pulse level : 0.4V to 2.4V
2. tr=tt=5ns 2. tr=tt=5ns
3. Input and output timing reference levels : 1.5V 3. Input timing reference levels : 1.5V
4. Outputload CL = 100pF 4. Output timing reference levels:
+200mV (the level displaced from stable output voltage level)
5. Outputload CuL=5pF
+3V +3V
1.0KQ 1.0KQ
110 110
100pF 920Q 5pF 920Q
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SRM20V512SLMT?7

e Timing Chart

O Read CycleM1 . ‘ OWrite Cycle 1 (CS1 Control)f2
RC
Address twe
tacc e Address X
o tacs1 ton taw
CS1 — . towi SR R
la— toLz1— tehz: cs1 tas |
l«—tacs? twr
CcS2 CS2
terza | ~—Tch o twp
toE —» ‘ WE r——twHz
OE «tCLu—{ T
- ‘+IOHZ Dout ‘ ‘
torz tow | toH
Dout (. Din N
OWrite Cycle 2 (CS2 Control)02 O Write Cycle 3 (WE Control) U3+ 04
twe twe
Address X Address X X
taw taw
— tCW E—
CS1 Cs1
|t - ft—tag—| o
tAS twr twr
cs2 A ~__ cs2
_ t t
WE we WE — we —
Dout ktWHZ»‘ «tWHz»‘ tow
‘*tCLZZ"‘ \ tow | toH Dout | tow | toH
S — P
Note) U1 During read cycle time, WE is to be "H" level.
02 During write cycle time that is controlled by CS1 or CS2, Input/output Buffer is in high impedance state whether OE level is "H"or
L
03 During write cycle time that is controlled by WE, Input/output Buffer is high impedance state if OE is "H" level.
04

When /O terminals are output mode, be careful that do not give the epposite signals to the I/O terminals.

e DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY
(Vss = 0V, Ta = —40 to 85°C)

Parameter Symbol Conditions Min. Typ.D Max. | Unit
Data retention supply voltage VDDR 2.0 — 3.6 \%
Vpp = 2.7V
Data retention current IpDR 'CS1=CS22Vpp-0.2V — 0.25 25 HA
or CS2<0.2V
Chip select data hold time tcor 0 — — ns
Operation recovery time tr 5 — — ms

0:Ta=25°C

Data retention timing 1 (CS1 Control)

Data hold mode
Voo 2.7V Vppr22.0V ¢ 2.7V
tcor tr
cs1 "CS12Vpp 10.2V
V|H - VIH

Date retention timing 2 (CS2 Control)

£ 2.7V

Data hold mode
Voo 2.7V Vppr22.0V
tcor R
cs2 Vi Vi
CS2<0.2v
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SRM20V512SLMT7

m FUNCTIONS
e Truth Table
csi cs2 OE WE DATA 1/0 MODE lop
H X X X Hi-Z Unselected Ibps. Ibps1
X L X X Hi-Z Unselected Iops. Ipps1
L H X L Input data Write IppA. Ibbal
L H L H Ouput data Read IppA. Ibbal
L H H H Hi-Z Output disable Ippa. Ippal
X "H"or "L

e Reading data
Data is able to be read when the address is setted while holding CS1 = "L", CS2 = "H", OE = "L" and WE =
"H". Since Data I/O terminals are in high impedance state when OE = "H", the data bus line can be used for
any other objective, then access time apparently is able to be cut down.

e Writing data
There are the following four ways of writing data into the memory.
(1) Hold CS2 = "H", WE = "L", set addresses and give "L" pulse to CS1.
(2) Hold CS1 ="L", WE = "L", set addresses and give "H" pulse to CS2.
(3) Hold CS1 ="L", CS2 = "H", set addresses and give "L" pulse to WE.
(4) After setting addresses, give "L" pulse to CS1, WE and give "H" pulse to CS2.
Anyway, data on the Data I/O terminals are latched up into the chip at the end of the period that CS1, WE are
"L" level, and CS2 is "H" level. As Data I/O terminals are in high impedance state when any of CS1, OE = "H",
or CS2 ="L", the contention on the data bus can be avoided.

e Standby mode

When CS1 is "H" or CS2 is "L" level, the chip is in the standby mode which has retaning data operation. In this
case Data I/O terminals are Hi-Z, and all inputs of addresses, WE and data can be any "H" or "L". When cs1
and CS2 level are in the range over VDD-0.2V, or CS2 level is in the range under 0.2V, in the chip there is
almost no current flow except through the high resistance parts of the memory.

e Data Retention at low Voltage Power Supply

During standby mode in which the data is retentive, the supply voltage (VbD) can be in low voltage until Vbb =
VDDR.
At this mode data reading and writing are impossible.
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m PACKAGE DIMENSIONS

Plastic SOP6-32pin

20.85max
(0.82max)

2045201,

(0.80538%3)

foonnonononnnonf

(roogroroororroro—

27401

(0.106288%)
3. 1max

(0.122max)

[

JUNIRINININ N

i

w01
0.4 +0.003,

(0.016°553%)

1.27
(0.05)

0.2
(0.008)

J 0]

T e

0.15:005
(0.006°888%)

0,802
(0.031°688%)

Unit : mm
(inch)

1.42
(0.056)

Plastic TSOP(1)-32pin Plastic TSOP(1)-32pin-R1
2002 20102
(0.787-686%) ) (0787388
18.4:02 18.4:02
(0.724°858%) \; (0.724°858%)
= =32 164 =17
S| TN\UNDEX = = E
= E 9 = =
= = of = S
§ % < = INDEX = £
16 E17 1= E32
0° 0
10° 10°
0.15:8%% 2| £ 0152887 2] E’mé
(0.006'86) ~g|&8 (0.006 85%) ~g|58]
QJUUUWWUUUUUUUUUW =4 WA
05:01 05 0.2:91 05291 05 0.2:01
(0.02°888%) T (0.02) (0.008-688%) (0.02-88%) T (0.02) (0.008-883%)
0.8:02 0802 [
(0.0312888%) (0.031:886%)
Unit : mm(inch) Unit : mm(inch)
Plastic Slim-TSOP(l)-32pin Plastic Slim-TSOP(l1)-32pin-R1
| 13.40.2 | 13.4:02
N 2l
d +0.1 g +0.1
=1 11.8 S| 16 11.8
= =32 = B 17
= s o =
= s o =
= s o =
= Bz = 5
58 2N = = O B <
g = 2 o ) =2
o o] o ee]
S = S & =
IS s ol o =
= s o =
16 517 1] = 32
g % g %
£ 3 Y 3 g8
- o3 I $3
' I 5 ( kS| T s
( e X / 1
I I 2 c - I e o
0.5%02 0.5%02 § i 0.5%02 0.5%02 O3 t
0.5%02 0.5%0.2
Unit : mm Unit : mm
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SRM20V512SLMT7

m CHARACTERISTICS CURVES

Normalized Ippa-Ta Normalized Ioba-Frequency Normalized IpbA-Vbb
17 T T T T T 1 16 ‘ ‘
Vop = 3.0 Ta=25°C
16 READ, WRITE | 0.9 15 READ, WRITE |
1.5 Ta=25°C |
08 Vpp = 3.0V 14
1.4 0.7 1.3
1.3 WRITE
0.6 1.2 /
1.2 READ
0.5 1.1
1.1
WRITE | | 0.4 1
Y e ——— / WRITE
READ 0.3 READ 0.9
0.9
0.8 0.2 0.8
0.7 0.1 7 0.7
0.6 0 0.6
-40 -20 0 20 40 60 80 0 2 4 6 8 101214 16 18 20 2.4 2.7 3 3.3 3.6 3.9
Ta (°C) Frequency (MHz) Voo (V)
1/tre, l/itwc
Normalized Ibpsi-Ta Normalized lbpsi1-Vobb Normalized loH-VoH
100 ——— 100 } 24 [ [
Vpp=3.0V = °C " ! !
DD : Ta =25°C] Ta=25°C |
22 Vbp = 3.0V
10 2
e 1.8
/ N\
7 1.6
1.4
—
) , ) \
/ ) \
0.8
0.1 ,: 0.6 \
/ 0.4 \
0.2
0.01 0.1 0
-40 20 0 20 40 60 80 24 27 3 33 36 39 05 1 15 2 25 3 35
Ta (°C) Voo (V) Vo (V)
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tacc tacc
Normalized tacsi-Ta Normalized tacs1-Vop Normalized loL-VoL
tacs2 tacs2
1.4 T ] 13 I 22 \
Vpp=3.0V Ta=25°C 2 Ta=25°C |
1.3 125 Vpp=3.0V
1.2 18
12 L 1.15 1.6
1 1.4
1.1
1.1
1.2
// 1.05
1.0 % L 1
1 0.8
T /
0.9 0.95 0.6
0.9
0.4
0.8 /
0.85 0.2
0.7 0.8 0
-40 -20 0 20 40 60 80 2.4 2.7 3 33 36 3.9 0 02 04 06 08 1
Ta (°C) Vb (V) VoL (V)
tacc
Normalized tacsi-CL Normalized Iopr-Ta
tacs2
2.2 T T T 100 ——F— ]
21 Ta=25°C —| Vpp2.7V ]
2.0 Vpp=3.0V —
19
1.8 10
1.7
16
15
14
1.3 !
1.2
1.1
1
0.9 0.1
0.8
0.7
0.6
0.5 0.01
0 100 200 300 400 -40 20 0 20 40 60 80
CL (pF) Ta (°C)
NOTICE:

No part of this material may be reproduced or duplicated in any form or by any means without the written permission of Seiko Epson. Seiko
Epson reserves the right to make changes to this material without notice. Seiko Epson does not assume any liability of any kind arising out of
any inaccuracies contained in this material or due to its application or use in any product or circuit and, further, there is no representation that
this material is applicable to products requiring high level reliability, such as, medical products. Moreover, no license to any intellectual
property rights is granted by implication or otherwise, and there is no representation or warranty that anything made in accordance with this
material will be free from any patent or copyright infringement of a third party. This material or portions thereof may contain technology or the
subject relating to strategic products under the control of the Foreign Exchange and Foreign Trade Control Law of Japan and may require an
export license from the Ministry of International Trade and Industry or other approval from another government agency.

© Seiko Epson Corporation 1999 All right reserved.
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