SRM20100LC70/85/10

CMOS 1M-BIT STATIC RAM
@®Low Supply Current

@®Access Time 70ns/85ns/100ns
@131,072 Words X 8-Bit Asynchronous

B DESCRIPTION
The SRM20100LCro/ss/o is an 131,072 wordsX 8-bit asynchronous, static, random access memory on a monolithic
CMOS chip. ts 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.

W FEATURES

@Fast Access time:----+r--reoreeennees SRM20100LC7o 70ns (Max)* | (oip/sops)
SRM20100LCss 85ns (Max) !
SRM20100L.C1o 100ns (Max) 3

@Low supply current:-«---o-eeeemeeeee standby :2¢A (Typ) i 2
operation: 15mA/MHz (Typ) : 5

@®Completely static-----rwrreereererees ‘No clock required ; 8

@ Single power supply ««r-rereeeeeeeee s 5V110%

- @TTL compatible inputs and outputs

@ 3-state output with wired-OR capability
@®Non-volatile storage with back-up batteries

(TSOP)

@Package-----+- SRM20100LCro/ss/10 DIP-32pin (plastic) anndt 33hoe
SRM20100LM7o/8s/10 SOP6-32pin (plastic) 2 820 31ha0
SRM20100LTM70/8510  TSOP-32pin (plastic) * @ggé seBier
SRM20100LRMyossno  TSOPR-32pin (plastic)* | fsfy 2eB1/05

wor dovel . Voo 8 SRM20100LTM EH
® 1 r developmen 5010
BBLOCK DIAGRAM Under develop PR 2201102
A12012 2101/01
A7 013 2001 A0
A6 14 130 A1
A5 15 180 A2

A0 A4 [i6 170 A3

Al = - ———

A2

A3 (TSOPR)

A4 9 ]

AS 5 B |512 Memory Cell Array A4 016 17[1A3

A6 -:5 3 :Z- E ;i 18 [JA2

//i7 @ o 512x256x8 A7 013 ig%i},

as of & . N Zapis

Al0 % :«éSE 10 23;111/03

All e 9 SRM20100LRM 28 Vss

g
ALz %256 x8 N Senlos
cs2(ie 27[31/06
Al4 8 3 |256 WE 5 28[1/07
Al5 >8 | Column Gate A1304 29[11/08
Al s A8 O3 300
A9 (2 313A10
T Al101 3210
T v
CST ] L NDES
I: S of 18 BPIN DESCRIPTION
cs204353
l AOto Al6 Address input

N - WE Write Enable

OE }u [ OF

- t P 1/0 Buffer OE Output Enable

WEQH8 S S CS1, CS2 Chip Select

1/01t08 Data I/0

Voo Power Supply(+5V)
1/01 1/02 1/03 1/041/05 /06 1/07 1/08 Vss Power Supply( OV)

NC No connection
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M ABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Voo = —0.5t07.0 v
Input voltage* Vv —-0.5t07.0 \
Input/Output voltage* Vivo —0.5to Vpp+0.3 '
Power dissipation Po 1.0 w
Operating temperature Topr 0 to70 ‘C
Storage temperature Tstg —65 to 150 ‘C
Soldering temperature and time | Tsol 260°C, 10s (at lead) -
* Vi, Vo (Min)= —3.0V (Pulse width is 50ns)
B DC RECOMMENDED OPERATING CONDITIONS (Vss=0V, Ta=0to0 70°C)
Parameter Symbol Conditions Min [ Typ Max Unit
Supply voltage Voo — 4.5 5.0 5.5 v
Vss — 0 0 0 v
Vin — 2.2 3.5 Vop+0.3 v
Input voltage Vi - ~0.3* | 0 0.8 v

*If pulse width is less than 50ns, it is —3.0V
IELECTRICAL CHARACTERISTICS .
@DC Electrical Characteristics (Voo =5V£10%, Vss=0V, Ta=01070°C)

. SRM20100LCro | SRM20100L.Cgs | SRM20100L.Cg .
Parameter Symbol Conditions Min | Ty Mex | Min Tyf)* Vax M Tyﬁk Max Unit
Input leakage Iu Vi=0 to Vpp =11t |—1—]1|-1—11 #A
Ipos CST=Vyyor CS2=V,. |—[1.0[3.0/ — |1.0{3.0| —|1.0/3.0 mA
Standby supply current losi grsgcgzcgsg-gzxw_o_zv — 120100 =12 100l —1| 2 100 A
Average operating current Ipoa X/';V")Lr;l)\"” temMin || 45|70 =45/ 70| = 45|70 ma
Operating supply current oo ;{/'::V(')L;nxm —|15(35|—|15/35|—|15/35| mA
CST=Vjy or CS2=V,,
Qutput leakage o or WE=V)LorOE=Viy |—1l—i 1 |—=1|—| 1 |-1—11 uA
V|/o=0 to VDD
High level output voltage Vou lon=—1.0mA 24— — 2.4~ | —12.4 —|— \
Low level output voltage VoL lo=2.1mA — | — 0.4/ —— 0.4 —|—10.4 \
fi"ypcal values are measured at Ta=25°C and Vpp=5.0V
@ Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance | Capp Vapo =0V - — 8 pF
| Input Capacitance ey V=0V — — 10 pF
/O Capacitance =~ | " Cyo. Vio=0V - — 10 pF
gé\egd Elce,ccltglcal Charactenstlc‘s; , (Voo =5V £10%, Ves=0V, Ta=01t070°C)
N Parameter : ‘S:‘Ymbol Conditions S;T:OI%'L::; S;?:NO:AL::S S&?:Om&-:;u Unit
Read cycle time } “tre 70| — | 8 | — | 100 — ns
Address access time ~ tace - |70 | — 8 | — | 100 ns
Chip 'select 1 access time ‘tacsi *1 — |70 | — | 8 | — | 100 ns
Chip-sefect 2 access time. |  tacs — | 70| — | 8 | — | 100 ns
Output enable access time | = toe — | 40| — | 45| — | 50 ns
Chip select 1 output set time toLzt -1 - 110 — ns
Chip select 1 output floating tonzy — 1 30— ]3| — |3 ns
Chip select 2 output set time toize ) W, — 10— |10, — ns
Chip select 2 output floating teHze — 13 | — 13| — |35 ns
Output enable output set time toLz 5 — 5 — 5 — ns
Output enable output floating touz — 13 | — 13 | — | 3 ns
Output hold time tou * ] 10 | — 10 | — 10 | — ns
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O Write Cycle (Vop=5V£10%, Vss=0V, Ta=0t070°C)
. SRM20100L.Cye | SRM20100LCgs| SRM20100LCyg
Parameter Symbol Conditions " - Uni
y Min | Max | Min | Max | Min | Max nit
Write cycle time twe 70 — | 8 | — 100 — ns
Chip select time 1 towi 60 | — |70 — | 80 | — ns
Chip select time 2 tows 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 -1 0 | — ns
Input data setup time tow 30| — 8| — | 4| — ns
Input data hold time tow 0o |— 0| —1|0 — ns
WE Output floating twhz — 13| — 18| —]3 ns
— *2
WE Output setup time tow . 5 — 5 — 5 - ns
*1 Test Conditions +5v *x2 Test Conditions Ay
1. Input pulse level: 0.6V to 2.4V 1 . Input pulse level: 0.6V to 2.4V
2. r=tf=5ns 1.8kQ 2. tr=tf=5ns 1.8k
3. Input and output timing reference /0 3. Input timing reference levels : 1.5V 1/0
levels : 1.5V 4 . Output timing reference levels : c 9909
4. Outputload  CL=100pF ¢ Zoe0e £200mV (the level displaced from I
stable output voltage level) — —
= - . 5. Qutput load CL=5pF CL=5pF (Includes Jig Capacitance)
C.= 100pF (Includes Jig Capacitance)
@®Timing Chart
O Read Cycle O Write Cycle (1) (CS1 Control)
twe |
tre 5|
ADDRESS I 4 jﬁ AODRESS A Tow tmjg
tace ton—{ 1 X = tewn s
S _1“ tacst A{ ! U Ltas __( N& / \
——toz ——— ——teuzy cs2 7{ 5‘
cs2 4 tac X
L—!cm-——«— L—:L.rv. — N
OF N\ ¥ 7 we K .o
tf)f;_ touz Dout > L
Dout — tow—=t>ton
O Write Cycle (2) (CS2 Control) © Write Cycle (3) (WE Control)
L twe ——] twe -
ADDRESS )E % ADDRESS_____ K__ '
taw twr taw twr’
NN X V. g5 N\ X .00
tas—~ tas -
cs2 TN zZZ? N\ [T cs2 77 7 X N
I towz twp-
__ _ —
NANNNNN b 77 e “—‘—‘@E:,J
twuz:] -—"10\«—'[/72
D N 2
out >3 pWAAY Dout [N
tow toH LJ‘ tow —t—ton
o o0 D

Note : 1. During read cycle time, WE is to be "H" level. _ _
2. During write cycle time that is controlled by CS1 or €S2, Output Buffer is in high impedance state whether OE level
is "H" or "L". . e
3. During write cycle time that is controiled by WE, Output Buffer is high impedance state if OE is "H" level.
4. When I/O terminals are output mode, be careful that do not give the opposite signals to the I/0O terminals.
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B DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY

(Ta=01070°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voore 2.0 — 5.5 \"
Data retention current Ioor %%?:ggzgvun,_o.zv or CS250.2V - 1*! 50 72
Chip select-data hold time teor 0 - — ns
Operation recovery time tr tre*? — — ns
*1 Ta=25C
*2 trc=Read cycle time
Data retention timing (CS1 Control) Data retention timing (CS2 Control)
) Data hold mode Vo —ﬁtr?sv Data held mode —
oo 45V yVpoez20v 45V Vopr22.0V /
tcm:{ A__ tzw teor te
cs1 ZEEE\ R ‘22 cs2 { 0.4V €S2 £0.2v 0.4 j{
M FUNCTIONS
@ Truth Table
Cs1 cs2 OE WE DATA I/O Mode Ioo
H X - — Hi-Z Unselected Iops, lopst
— L — — Hi-Z Unselected Iops, lppst
L H X L Input data Write lobo
L H L H Output data Read Ippo
L H H H Hi-Z Output disable lopo
X:"H or"L", —: “H", “L" or "Hi-Z"

®Reading data

Data is able to be read when the address is setted while holding CS1="1", 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.

® 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 Cst.
(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 SRM20100LCro/ss/10 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.
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@ Standby mode

When CS1 is "H” or CS2 is "L level, the SRM20100LCro/ss/10 is in the standby mode which has retaning date
operation. In this case Data 1/0 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 Voo-0.2V, or CS2 level is in the range under 0.2V,

in the SRM20100LCro/ss/10 there is almost no current flow except through the high resistance parts of the
memory.
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1 SRM20100LM-ossio has the same characteristics as SRM20100LCrosesio.
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Plastic TSOP-32pin*!
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*2  SRM20100LRMzosssio0 has the same characteristics as SRM20100L.Crosssrio.

BCHARACTERISTICS CURVES
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