SRM20100L70/85/10

CMOS 1M-BIT STATIC RAM

® Low Supply Current
® Access Time 70ns/85ns/100ns
@ 131,072 Words x 8-Bit Asynchronous

H DESCRIPTION

The SRM20100L70/85/10 is a 131,072 words x 8-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. 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.

B FEATURES

* Accesstime............ SRM20100L70 . ............. 70ns (Max)
SRM20100L85 . ............. 85ns (Max)
SRM20100L10 . ............. 100ns (Max)

» Lowsupplycurrent ...... Standby. . .................. 2pA (Typ)
Operation .................. 15mA/MHz (Typ)

» Completely static. . ... ... No clock required

»  Single power supply . .. .. 5V +10%

e TTL compatible inputs and outputs
»  3-state output with wired-OR capacity
»  Non-volatile storage with battery back-up batteries

e Package .............. SRM20100LC70/85/10 . .. ... ... DIP-32pin (plastic)
SRM20100LM70/85/10 . .. .. . ... SOP6-32pin (plastic)
SRM20100LTM7o/85/10. . .. . ... TSOP(l)-32pin (plastic)
SRM20100LRMv7o0/85/10. . .. . ... RTSOP(I)-32pin (plastic)
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H BLOCK DIAGRAM
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H PIN CONFIGURATION

(DIP)
ow Ny » — i OT- R O
2L g W ,-‘w
S Az 2282820000
i I e O e B O B O s O o o o o e
ANT-ONOVNOTONT OO0 N
HOOANANNANANNNNN + +~ —
D) SRM20100
~ N ™MW ©
FANOTNONOD T T
I
0LTNLeRINYTLH88 Y
< <€ < XxXx>
(TSOP) (RTSOP)
A1 Q1 321 OF A4 ] 16 17 0 A3
rt2() 31 Af0 asd 1s 181 A2
A8[]3 300 CSi A6 ] 14 19 0 Al
A3 4 291 1108 A7 Q13 20 0 A0
WEOQS5 281 1107 Al212 21 O 1/01
cs206 273 1106 Al4 Q11 220102
A150Q7 261 /105 Al6 [ 10 23 O 1108
Vob [] 8 251 1104 NC 9 24 0 Vss
Nedo SRM20100LTM 54 Vs vou O 5 SRM20100LRM 55 [ vou
Ale [ 10 233 1103 A15Q7 26 [1 1105
A4 11 220 1102 Gs2]6 27 O o6
Atz 12 213 /101 WE QS5 28 O 1107
A7 13 20 A0 A13 04 29 [ 1/108
A6 ] 14 190 Al A8 3 30 O CSH
A5 15 180 A2 Ag[2 31 g A0
Ad] 16 1700 A3 A11E1O 32 0 OE
H PIN DESCRIPTION
A0 to A16 Address Input
WE Write Enable
OE Output Enable
CSt Chip Select 1
cs2 Chip Select 2
/01 to 8 Data Input/Output
VDD Power Supply (+5V)
Vss Power Supply (0V)
NC No Connection
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B ABSOLUTE MAXIMUM RATINGS

Vss =0V
Parameter Symbol Rating Unit
Supply voltage VDD —051t07.0 \
Input voltage™ Vi —051t07.0 \
Input/output voltage® Viio —-0.5t0VDD+0.3 \
Power dissipation PD 1.0 w
Operating temperature ToPR 0to 70 °C
Storage temperature TsTG —65to 150 °C
Soldering temperature and time TsoL 260°C, 10s (Lead only) —

* VI, Vo (Min.) = —3.0V(pulse width is 50ns)

B DC RECOMMENDED OPERATING CONDITIONS
Vss =0V, Ta= 0to 70°C

Parameter Symbol Conditions Min. Typ. Max. Unit
VDD — 45 5.0 55
Supply voltage
Vss — 0 0 0 \
VIH — 22 35 VoD + 0.3 \
Input voltage
ViL — -0.3" — 0.8 \"

* If pulse width is less than 50ns, it is —3.0V
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B ELECTRICAL CHARACTERISTICS

@ DC Electrical Characteristics
VDD = 5V+10%, Vss = 0V, Ta= 0 to 70°C

SRM20100L70 SRM20100Ls5 SRM20100L10
Parameter Symbol Conditions Unit

Min | Typ* | Max | Min | Typ* | Max | Min | Typ* | Max

Input leakage Lt Vi =01to VDD —1 — 1 —1 — 1 —1 — 1 HA
IDDS ST =VIHorCS2 =VIL — 1.0 3 — 1.0 3 — 1.0 3 mA

Standby supply N

current ppst | OST=CS2=VOR-02V L 2 oo | — | 2 [100| — | 2 [ 100 pA

Average operating VI =VIL, VIH o o _

current IoDA 1170 = OmA, tCYC = Min 45 70 45 70 45 70 mA

Operating supply | 5 Vi=VIL, ViK — |53 | — |15 | —|15]3|ma

current ILO = OmA

CS1=VIHor C82 =VIL
Output leakage ILo orWE=VILorOE=VH, | -1 | — 1 -1 | — 1 -1 | — 1 nA
V1o = 0 to VDD

High level output

VOH |OH = —1.0mA 24 | — — | 24| — — | 24 | — — \
voltage

Low level output

VoL loL=2.1mA — — | 04 | — — | 04 | — — | 04 \
voltage

* Typical values are measured at Ta = 25°C and VDD = 5.0V

@® Terminal Capacitance
(f = 1MHz, Ta = 25°C)

Parameter Symbol Conditions Min Typ Max Unit
Address capacitance CADD VADD = OV — — 9 pF
Input capacitance Ci Vi=0V — — 10 pF
I/O capacitance Cio Viio =0V — — 10 pF
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@ AC Electrical Characteristics

o Read Cycle
VDD =5V + 10%, Vss = 0V, Ta= 0 to 70°C

Condi | SRM20100L70 | SRM20100Ls5 | SRM20100L10
Parameter Symbol | . Unit

-tions | Min, | Max. | Min. | Max. | Min. | Max.
Read cycle time tRC 70 — 85 — 100 — ns
Address access time tAcc — 70 — 85 — 100 ns
Chip select1 access time tACS1 *1 — 70 — 85 — 100 ns
Chip select2 access time tACS2 — 70 — 85 — 100 ns
Output enable access time toE — 40 — 45 — 50 ns
Chip select1 output set time tcLz1 10 — 10 — 10 — ns
Chip select1 output floating tCHZ1 — 30 — 30 — 35 ns
Chip select2 output set time tcLz2 . 10 — 10 — 10 — ns
Chip select2 output floating tCHZ2 2 — 30 — 30 — 35 ns
Output enable output set time toLz 5 — 5 — 5 — ns
Output enable output floating toHz — 30 — 30 — 35 ns
Output hold time toH *1 10 — 10 — 10 — ns

S-MOS Systems, Inc. « 150 River Oaks Parkway * San Jose, CA 95134 « Tel: (408) 922-0200 * Fax: (408) 922-0238



SRM20100L70/85/10

o Write Cycle
VDD =5V + 10%, Vss = 0V, Ta= 0 to 70°C

SRM20100L70 | SRM20100Lss | SRM20100L10
Parameter Symbol | Conditions Unit

Min. Max. Min. Max. Min. Max.
Write cycle time twe 70 — 85 — 100 — ns
Chip Select time1 tcwi 60 — 70 — 80 — ns
Chip Select time2 tcw2 60 — 70 — 80 — ns
Address enable time tAw 60 — 70 — 80 — ns
Address setup time tAS *1 0 — 0 — 0 — ns
Write pulse width twp 55 — 65 — 75 — ns
Address hold time twR 0 — 0 — 0 — ns
Input data setup time tow 30 — 35 — 40 — ns
Input data hold time tDH 0 — 0 — 0 — ns
WE output floating twHz . — 30 — 30 — 35 ns
WE output setup time tow 2 5 — 5 — 5 — ns

*1. Test Conditions

1. Input pulse level: 0.6V to 2.4V

2.fr=tf = 5ns +5V
3. Input and output timing reference levels : 1.5V

4. Output load  CL = 100pF

1.8kQ

e}
cL 990Q

I

C=100pF (incluc_ies Jig Ca;;acitance)

*2. Test Conditions
1. Input pulse level: 0.6V to 2.4V
2.tr=tf = 5ns +5V
3. Input timing reference levels : 1.5V
4. Output timing reference levels: £ 200mV (the level
displaced from stable output voltage level) 1.8kQ
5. Outputload  CL = 5pF
le}

cL 990Q

I

C=5pF (includes_Jig Capaci_tance)
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@® Timing Charts
o Read Cycle*1

- tre

ADDRESS >

tacc > for -

5T N tacst 7|/| AN
<—tCLZ1 — <'J[CHZ1*

cs2 // / / /_/ tacse — \\\\\\\\\
-— tCLZZ —> <"tCHZZ’

GE N A,

- tog — ke torz—»

Note: *1. During read cycle time, WE should be “H” level.

o Write Cycle (1) (CS1 Control)*2

- twe .
ADDRESS X

-« tAW : -~ tWR
cst t AN N
cs2 oL R
WE S‘ //
Dout > <

) = tow = toH =

Din <X Xo—

Note: *2. During write cycle time that is controlled by CST or CS2, the output buffer is in high impedance state, whether OE level
is *H" or “L".
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o Write Cycle (2) (CS2 Control)*2

SRM20100L70/85/10

ADDRESS
cs1
cs2

WE

Dout

Din

twe

taw

N

~— towo —

N

N/

- tow = toH >

/TN

N\

Note: *2. During write cycle time that is controlled by CST or CS2, the output buffer is in high impedance state, whether OE level

is “H” or “L".

o Write Cycle (3) (WE Control)*3, *4

ADDRESS
cs1
cs2

WE

Dout

Din

twe

X

taw

tas

/4

s/

twp

twhz <«— tow —»\
<
e Iow—rtoH
o

Note: *3. During the write cycle that is controlled by WE, the output buffer is in high impedance state if OF is “H” level.
*4. When I/O terminals are in output mode, be careful not to send conflicting (opposite) signals to the I/O terminals.
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B DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY

(Ta=0to 70°C)
Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage VDDR 2.0 — 55 \
__ Vob=3V
Data retention current IDDR S1=CS8S2>Vpp-0.2V — 1" 50 pA
or CS2 < 0.2V
Chip select data hold time tCDR 0 — — ns
Operation recovery time iR tRC** — — ns
* Ta=25°C

** tRC = Read cycle time

@® Data Retention Timing (CS1 Control)

l«—— Data hold mode —»

Vbb toon X4.5V Vppg>2.0V 4.5V t
N CS1 > Vpp — 0.2V i
CS1 /777 F2.2v = 22V

@® Data Retention Timing (CS2 Control)

«——Data hold mode —/
Vbp —‘4.5V VDDR >2.0V 4.5V
‘tCDR‘ <tz »
CS2 YXXXT\ 0.4V W

CS2< 0.2V 0.4V |
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H FUNCTIONS
@ Truth Table

SRM20100L70/85/10

CS1 cs2 OE WE Data /O Mode Ibp
H X —_ —_ Hi-Z Unselected IDDS, IDDSH
—_ L —_ —_ Hi-Z Unselected IDDS, IDDSH
L H X Input data Write []sly
L H L H Output data Read []sly
L H H H Hi-Z Output disable []sly
X: “Hor“L"
—: "H’, “L" or "Hi-Z”

@® Reading Data

Data can be read by setting the addresses as follows:

CST—Ilow CS2—high OE—Ilow WE — high

Since data I/O terminals are in a high-impedance state when OE is high, the data bus line can be used
for other operations, reducing data access time.

@® Writing Data

The four methods of writing data into memory are as follows:

w np o~

4.

Set CS2 high, WE low, set addresses and send a low pulse to CST.
Set CST low, WE low, set addresses and send a high pulse to CS2.
Set CST low, CS2 high, set addresses and send a low pulse to WE.

Set addresses, send a low pulse to CS1 and WE, and send a high pulse to CS2.

No matter which data writing configuration is used, data at the data 1/O terminals are latched to the
SRM20100L70/85/10 at the end of the period that CST and WE are low, and CS2 is high. Since Data
I/O terminals are always in a high-impedance state when CST and OE are high, and when CS2 is low,
data bus contention is avoided.

@ Standby Mode

When CST is high, or CS2 is low, the SRM20100L70/85/10 is in standby mode. During this state,
data 1/O terminals are Hi-Z, and all address inputs, data, and WE can be either high or low. When
CST and CS2 are greater than VDD—0.2V or when CS2 is less than 0.2V, current flow in the
SRM20100L70/85/10 is negligible, except in high resistance areas.
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B PACKAGE DIMENSIONS

Plastic 32-pin DIP Unit: inch (mm)
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*1 SRM20100LM70/85/10 has the same characteristics as SRM20100LC70/85/10.
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Plastic 32-pin TSOP(I)*1 Unit: inch (mm)
0.787 + 0.008
| (20.0 £ 0.2)
0.724 + 0008
(18.4 £ 02)
9 0 =82
E "_Index E g
E g -T—I -T-|
= = Yo
[=| /= o @/
= = o
16 5 =17
3= 53
H +H a5
ge sc
Co
R § FHARD
HEA L%= 0~10° I
| * 1 [lo.02 || 0.008 + 0004
0.031 0.02+0004 o9 (0.5) (0.2t01)
(0.8) (05x01) =2g
*1 SRM20100LTM70/85/10 has the same characteristics as SRM20100L70/85/10.
Plastic 32-pin RTSOP(l)2 Unit: inch (mm)
0.787 + 0.008
| (20.0 £ 02)
0.724 + 0.008
| (18.4 £ 02) |
| |
164 E17
= =53
= E Yo
= Index B 0o
= = O
15 0O Sa0
i 58
o B
H
g St
o
ST £ ULHILFU)
N L% ~10°
| 0-10 al [[0.02 ] 0.008 + 0004
0.031 [ [0.02t0002 &g (0.5) (0.2+01)
(0.8) (05x01) Sg

*2 SRM20100LRM70/85/10 has the same characteristics as SRM20100L70/85/10.
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B CHARACTERISTIC CURVES

Normalized lppa—Ta Normalized Ippa—Frequency Normalized Ippa—VbD
1.6 1.0 1.6
Vo= 5.0V | Ta-25°C
15 READ,WRITET | 09 Ta = 25°C 1.5 'READ,WRITE
1.4 0.8 Vpp = 5.0V 1.4
WRITE
1.3 0.7 i 1.3
READ
1.2 0.6 1.2
WRITE
1.1 0.5 1.1
READ

1.0 0.4 1.0 READ
0.9 WRITE 03 0.9

0.8 0.2 0.8

0.7 0.1 0.7

0.6 0.0 0.6

0 25 70 0 2 4 6 8 1012 14 16 18 20 45 5.0 5.5
o Frequency (MHz)
Ta (0 1tag, 1tws Voo V)
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B CHARACTERISTIC CURVES (Continued)

SRM20100L70/85/10
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Normalized Ippsi—Ta Normalized Ippsi—Vpp Normalized lop—VoH
10 20 2.2
- Ta = 25°C| Ta=25°C
A 2.0 Voo = 5.0V
5.0 // 1.8
/ Voo=50V] | 10 16
14
1.2
1.0 B
Z 1.0
7~ o 0.8
0.5 ~ :
0.6
0.4 N
0.2
0.1 0.2 0.0
0 25 70 30 40 50 6.0 10 20 30 40 50
Ta (°C) Voo (V) Von (V)
. tacce . tacce .
Normalized tacst Normalized tacs1 Normalized lo.—VoL
tacse—Ta tacs2—VoD
1.30 . 1.30 2.2
Voo = 5.0V Ta = 25°C Ta = 25°C
1.25 1.25 20 Vop = 5.0V
18 /|
1.20 1.20 7
16
1.15 1.15
14
1.10 1.10
1.2 /
1.05 1.05
1.0
1.00 1.00 08
0.95 0.95 06 /
0.90 0.90 0.4
0.85 0.85 0.2 /
0.80 0.80 0.0
0 25 70 45 5.0 55 00 02 04 06 08
Ta (°C) Voo (V) VoL (V)
. tace
Normalized tacs1
tacse—CL
1.9
1.8 Ta =25°C
17 Vpp = 5.0V
16
15
14
13
1.2
1.1
1.0
0.9
0.8
0.7
0.6
0.5
0.4
100 200 800 400
CL (pF)




