SEIKO EPSON CORP. PF463-04

SRM 20100LC70/85/1O

CMOS 1M-BIT STATIC RAM

@Low Supply Current

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

I DESCRIPTION
The SRM20100LCrosss10 is an 131,072 wordsx 8-bit asynchronous, static, random access memory ona monolithic

CMOS chip. tts 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.

M FEATURES
@Fast ACCess time - rroverreereneeennes SRM20100LCro 70ns (Max)* | (pIp/SOP6)
SRM20100LCes 85ns (Max) !
SRM20100LCro  100ns (Max) A
@ Low supply current------«--=--rweeeeee standby :2¢A (Typ) § @
operation: 15mA/MHz (Typ) s R
. s 2
@ Completely static--«-roeeemmreneeees ‘No clock required 3
@ Single power supply ----osoemeeeee -6V £10%
@ TTL compatible inputs and outputs
@ 3-state output with wired-OR capability
@®Non-volatile storage with back-up batteries =
®Package: -+ SRM20100LCro/s5/10 DIP-32pin (plastic) andi 32hoE
SRM20100LM7o/85/10 SOP6-32pin (plastic) 2020 A0l
SRM20100LTM7o/es/0  TSOP-32pin (plastic) * We Gs Zh0r
SRM20100LRMyo/ssio ~ TSOPR-32pin (plastic)* | 53285 AL
sovel . oo B8 SRM20100LTM 2opvos
: velopmen 6
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CS1 s 3 o
Ij ol 18 WPIN DESCRIPTION
) £ O
Cs2 lo 5O
l AOto Al6 Address Input
_ _ WE Write Enable
OE ;‘“ 2 o2
- B 1/0 Buffer OE Output Enable
WEQHIBS S TS1, CS2  Chip Select
1/01to8 Data 1/0
Voo Power Supnly(+5V)
1/011/02 1/03 1/04 1/05 1/06 1/07 1/08 Vss Power Supply( OV)
NC No connection
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HABSOLUTE MAXIMUM RATINGS (Vss=0V)
Parameter Symbol Ratings Unit
Supply voltage Vop - —-0.5t07.0 v
Input voltage* Y —0.5t07.0 \
Input/Output voltage* Vijo ~0.5to Vpp+0.3 v
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=0t070°C)
Parameter Symbol - Conditions Min Typ Max Unit
Supply voltage Voo — 4.5 5.0 5.5 v
Vss — 0 0 0 v
Input voltage Viu — 2.2 3.5 Vop+0.3 v
Vi — -0.3* 0 0.8 \Y
*If pulse width is less than 50ns, it is —3.0V
'8DC Clesirios! Characieristics (Voo =8V-210%, Vss=0V, Ta=01070°C)
Parameter Symbol Conditions SMF?Q_?_;?IRACZ)(: ?V:?:nz_?l,?l_Mci :A?:Azgl?l;\z: Unit
Input leakage It =0 to Vpp =1t =1—1]=-1—11 #A
Ibps CS1=V\y or CS2=V,, —11.0/3.0/ —|1.0{3.0| — {1.0/3.0 mA
Standby supply current boost grsg:gzcggixw_o'zv 120100 =1 2 1100l =1 2 l100 A
Average operating current IooA X;::V(I)i;nxm ye=Min |~ 45170 — 1 45(70| — | 45| 70 mA
Operating supply current | oo X/';V(')Lr'nX'“ —|15]35|— 15|35/ —|15/35| maA
CST=V)y or C32=V,_
Qutput leakage o or WE=V)Lor OE=V;y |—1i—| 1 |~1|—| 1 |-1—]1 ©A
Vio=0 to Vpp
High level output voltage Vor low=—1.0mA 24— —124—1—12.4— | — \
Low level output voltage VoL lor=2.1mA —|— 0.4 — | — 0.4 —|— 0.4 \
* :rypcal values are measured at Ta=25C and Vop=5.0V
@ Terminal Capacitance (f=1MHz, Ta=25C)
Parameter Symbol Conditions Min Typ Max Unit
Address Capacitance | Capp Vapo =0V — — 8 pF
| Input Capacitance SR O =QV — —_ 10 pF
| O Capacitance = Cyo. Vijo=0V — — 10 pF
g&gﬁﬂm‘ Characterisiics (Voo =5V+10%, Vss=0V, Ta=01070°C)
, Parameter i ‘Sjymbol Conditions S;T:OIO&L::’ S’\Rdh;‘:mo&[':f S:AI?:OIO:AL:)‘(U Unit
Read cycle time “tro 70| — | 8 | — | 100 — ns
Address. access time - tace — |70 | — | 8 | — | 100 ns
Chip select 1 access time |  tacsy *1 — 70| — | 8 | — | 100 ns
Chip select 2 access time  |..  tacss — | 70| — | 8 | — |100 ns
Output enable access time toe — [ 40| — | 45| — | 50 ns
Chip select 1 output set time teLzt w0, — 10 —110]| — ns
Chip select 1 output floating tonzi - (3 | — | 3 35 ns
Chip select 2 output set time toize P 10— 10 — 10| — ns
Chip select 2 output floating tenzz — 3 | — 13 | — |35 ns
Output enable output set time toLz 5 — 5 — 5 — ns
Output enable output floating tonHz — 13 | — | 30 35 ns
Output hold time toH * 1 10— 110 —1]10] — ns
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O Write Cycle (Vpp=5V£10%, Vss=0V, Ta=0t070°C)
. SRM20100L.Crq| SRM20100L
Parameter Symbol Conditions - 0100LCr ,20‘00 Cs SRMZMUOLC[Q Unit
Min | Max | Min | Max | Min | Max
Write cycle time twe 70 — | 8 | — 100 — ns
Chip select time 1 tewi 60 | — {70 | — | 80 | — ns
Chip select time 2 tews 60 | — | 70 | — | 80 | — ns
Address enable time taw 60 | — |70 — | 80 | — ns
Address setup time tas *1 0| —j 0| —10 - ns
Write pulse width twe 55 | — 1 65| — | 75 | — ns
Address hold time twr 0 — 10 — 0 - ns
Input data setup time tow 30| — 3| — | 40| — ns
Input data hold time ton 0 — 1 0 — 0 — ns
WE Output floating twhz , — 13| — |3 | ~]3 ns
— *
WE Output setup time tow . 5 — 5 -~ 5 — ns
*1 Test Conditions +5V *2 Test Conditions 5V
1. Input pulse level: 0.6V to 2.4V 1. Input pulse level: 0.6V to 2.4V
2. tr=tf=5ns 1.8kQ 2. tr=tf=5ns 1.8k
8. Input and output timing reference | 3. Input timing reference levels : 1.5V 10
levels : 1.5V 4 . Output timing reference levels : . 9900
4. Outputload  CL=100pF c. 39900 £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 |
tac
ADDRESS X ){ AODRESS A Tow tw:*
tace tow={ = Ty tews s
Tst %E tacs: *f / cs1 _Z/ L e -( )E A \
————touzs ——tcuzs cs2 7( )( \\
cs2 Xz tac t AN
e ——— tonz - y i
= K L. ﬂ- % WE K /‘7 / / / //
o] S Dout > &
Dout = tow—=t+—tou
o Write Cycle (2) (CS2 Control) O Write Cycle (3) (WE Control)
[ twe — twe |
ADDRESS )k: ADDRESS X jjé
taw twr taw twr='
cst K v. I Cs1 % x/
tas—~ tas <
cs2 XSL___JZZ% VA cs2 7 7 X N
towz twe:
__ . — y—
WE NN £/ /[ E
twhz ‘ﬂiow—ﬁ
Dout 33> == Dout > J
tow toH LJ‘ tow —t—toH
oi 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 CS2, Output Buffer is in high impedance state whether OE level
is "H" or “L". L P
3. During write cycle time that is controlled 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 1/0 terminals.
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B DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY

(Ta=0t070°C)

Parameter Symbol Conditions Min Typ Max Unit
Data retention supply voltage Voor# 2.0 — 5.5 \'
Data retention current loor %—g?:csgzzvoo_o.zv or CS250.2V - 1*! 50 uA
Chip select-data hold time teor 0 — - ns
Operation recovery time tr tre*? — — ns
*1 Ta=25C
*2 tre=Read cycle time
Data retention timing (CS1 Control) Data retention timing (CS2 Control)
Data hold mode Voo 4.5V et hole m0d84
Voo 45V ypoez20v 45V SV yporzaov 4OV
tcor __ tR teor }'_tﬁ
— "CS12Vpp—- 0.2V Y
cs1 2y ; cs2 0.4V Cs2502v 0.4
! T
M FUNCTIONS
@ Truth Table
CSi Cs2 OE WE DATA I/O Mode oo
H X — - Hi-Z Unselected IDDSs |DDS]
— L — — Hi-Z Unselected Ipps, Ippsi
L H X L Input data Write Ippo
L H L H QOutput 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="L", CS2="H", OE="L" and WE=
“H’. Since Data 1/0 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 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 |/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 /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/o is in the standby mode which has retaning date
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 Voo-0.2V, or CS2 level is in the range under 0.2V,

in the SRM20100LCross5/10 there is almost no current flow except through the high resistance parts of the
memory.

M PACKAGE DIMENSIONS

Plastic DIP-32pin 1673max

(42.5max)
1.6510.004 (41'910.1)

32
Onnoaononnononnon {

D

Lisuuut_,uuuuuuuuuuu

0.528 £0.004
(13.4101)

0.600
(15.24)

0012
/ o_moi%«tm‘
[ (0.25°%%
0.10%000  —Jl0.01820:0004 dh-0~15" :

: unit © inch
542025 0.46%01)
(2.542025) ( (

°
5
B
0.031%0004
(0.8*01)
0.201 10004
(5.1£0)

Plastic SOP6-32pin*!

1uuuuwuuuuuuuulue_‘_f’l

0.006 £0002

““": (0.15209%)
0.12
3.1

max
. 1max)

005 _|l 00162000 | & 0031
(127 T (040201

(0.8}

unit : inch
mm

*1 SRM20100LMvossno has the same characteristics as SRM20100LCrosesno.
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Plastic TSOP'32DH’1*l ’ o870
(Under development) L 0201908 (184107 ,
E]
1 O 32
'\ Index :
16 17
iz
T
unit : inch
mm)
*1  SRM20100LTMyossnoo has the same characteristics as SRM20100LCrosesrio.
Plastic TSOPR-32pin*2 -
1 (20.0202)
(Under development) a24remn (184202 B
15= 17
ig
Index §§
1 O 32
i
HES
unit : inch
(mm)
*2 SRM20100LRMz7ossno0 has the same characteristics as SRM20100LCrosssrio.
BCHARACTERISTICS CURVES
Normalized lopa—Ta Normalized lopa—Frequency Normalized lppa—Vobp
1.6 T 1.0 = .
Vpp=5.0V Ta=25°C 16 Ta=25C
15 READ, WRITE] | A TVor=50Y 15 READ, WRITE
WRITE £ A
1.4 0.8 v / 1.4
1.3 0.7 // 1.3
0.6 1.2
-2 /' /READ WRITE
1.1 0.5 7 / 1.1
READ / READ
1.0 —— 0.4 1.0
0.9 WRITE 0.3 0.9 -
0.2
0.8 / 0.8
0.1
0.7 0.7
06 00024 6 8 1012 12 16 18 20 0675 55 55
0 25 70 Frequency (MHz) Voo (V)
Ta (°C) 1/tre, 1/twc
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Normalized lppsi—Ta Normalized lops1i—Voo Normalized lon—Vor
1 2.0 2.2
0 7 Ta=25C Ta=25C
v 4 2.0 Vop=5.0V
5.0 4 e
7 Nop=5.0V = 1.8
/ 1.6
/ 1.0
1.4
-
1.2
y e ' ‘\\\
05 7 0.8 <
7 0.6 N
/| 0.4 N
4
0.2 N\
0.1 0.0
0 25 70 0243520 50 60 10 20 30 40 50
Ta (C) Voo (V) Vou (V) -
e _ tace Normalized lo.—VoL
Normalized tacs1 Normalized tacs1
tacse—Ta tacs2—Vobp
13 1.3 = 22
Vpp=5.0V Ta=25C Ta=25C
1.25 1.25 2.0 Voo =5.0V
12 12 18 /‘
1.15 1.15 16 7
14 A
1.1 /A 1.1 \ 12 /
1.05 1.05 1'0
1.0 1.0 0.8
095 0.95 ~ 0.6 //
0.9 0.9 0.4 //
0.85 0.85 0.2
0.0
08 ™% 35 70 08 —7& ) 55 0 02 04 06 08
Ta (C) Voo (V) Voo (V)
tace
Normalized tacs1
tacs2—CL
1.9
18
17 //
1.6 4
15 A Ta=25C
) / Vop=5.0V
1.4 —
1¢3 /'
1.2 —
11
1.0
0.9
0.8
0.7
0.6
0.5
0.4
100 200 300 400
C. (P
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