EPSON

B DESCRIPTION

PF827-03

SRM2B256S LM Xs5570/10

256K-Bit Static RAM

® Wide Temperature Range

@ Extremely Low Standby Current

® Access Time 100ns (2.7V) /55ns (4.5V)
@ 32,768 WordsXX8-bit Asynchronous

The SRM2B256SLMX is a low voltage operating 32,768 wordsX8-bit asynchronous, static, random access
memoty fabricated using an advanced CMOS technology. Its very low standby power consumption makes it
ideal for applications requiring non-volatile storage with back-up batteries. And —25 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. Output ports are 3-state output allows easy

expansion of memory capacity. These features makes the [ PIN CONFIGURATION

SRM2B256SLMX usable for wide range of applications from

(DIP/SOP2)
microprocesser systems to terminal devices.
B FEATURES 0
® Wide temperature range ................... —25t0 85°C S
@ Extended supply voltage range ......... 2.71t0 5.5V g
@ Fastaccess time ............ccccoeeveeenee. 100ns (3V+10%) <
55ns (5V+10%) 2
@ Extremely low standby current .......... SL Version
@ Completely static.........ccccccoeervreene no clock required
@ 3-state output T50P)
@ Battery back-up operation o
. . OE[O 22 21 dA10
® Package .............. SRM2B256SLCX  DIP2-28pin (plastic) A110 23 20f1Cs
. . A9 O 24 191108
SRM2B256SLMX  SOP2-28pin (plastic) A8 O 25 18puo7
SRM2B256SLTMX TSOP (1)-28pin (plastic) WELLZ7, . 161105
: . Voo O ' SRM2B256SLTMX 15104
SRM2B256SLRMX TSOP (I)-28pin-R1 (plastic) aat A 140 Vss
Atz 2 13103
A7 O3 12102
H BLOCK DIAGRAM A6 Q4 11801
A4 Os 9 QA1
A3 O7 8 QA2
2? (TSOP-R1)(Reverse bending)
22 z A3 g7 8 pa2
A 9 8 512 Memory Cell Array A4 [Os 9 [A1
5 g2 512X64X8 A5 [5 10 A0
AS £ A6 Oa 11Avo1
A6 @ x A7 O3 12102
22 2 Af202 130103
5 A1401Y 14V
AS 3 Voo O: SRM2B256SLRMX 15]|/834
A10 WE 27 16 1/05
A1 648 A13026 17A10s
A2 5 A8 O25 18 1/07
A13 6 >_§ 64 Column Gate 2?1 E Sg ;g gg%s
At T at OE O22 21fA10
SO o 8 H PIN DESCRIPTION
1B3S
i AO to A14  Address Input
WE Write Enable
SEO+[E 5 OE
_i: |$ £ o /O Buffer OE Output Enable
WEOH |58 3 cs Chip Select
1/O1 to /08 Data Input/Output
VDD Power Supply (2.7 to 5.5V)
1101 V02 /O3 1/04 /05 1/06 1/07 1108 Vss Power Supply (OV)

SEIKO EPSON CORPORATION




EPSON

B ABSOLUTE MAXIMUM RATINGS

SRM2B256SLMX 55/70/10

(Vss=0V)

Parameter Symbol Rating Unit
Supply voltage Vop -05107.0 \
Input voltage Vi -0.5%10 7.0 \Y}
Input/Output voltage Vo —0.5% to Vpp+0.3 \'
Power dissipation Pp 1.0 w
Operating temperature Topr —2510 85 °oC
Storage temperature Tsig —65 to 150 °C
Soldering temperature and time Tsol 260°C, 10s (Lead only) -

*V,, Vio(Min.)= —3.0V when pulse width is less or equal to 50ns

B DC RECOMMENDED OPERATING CONDITIONS

(Vgs=0V, Ta=—25 to 85°C)

Parameter Symbol Min. \/DID:?F\\//i|::1.OO/° Max. Min. VDD‘?\S/\:TO% Max. Unit
V 2.7 - 3.3 4.5 - 5.5 \'
Supply voltage DD
pply g Ves 0 _ 0 0 - 0 Vv
V|H 2.2 — VDD+0-3 2.2 — VDD+0-3 \'
Input voltage Vi | _—0.3% - 0.4 —0.3% = 0.8 v
*VL (Min.)= -3V when pulse width is less or equal to 50ns
B ELECTRICAL CHARACTERISTICS
® DC Electrical Characteristics (Vss=0V, Ta=—25 to 85°C)
L Vpp=3V+10% Vpp=5V£10% .
Parameter Symbol Conditions Min. [Typ*1] Max. | Min. [Typ.*2| Max. Unit
Input leakage I V=0 to Vpp -1.0 - 1.0 | -1.0 - 1.0 LA
Standby supply current loos — CS=Vi — — 2 — — 3.0 mA
IDDS1 CSZVDD—O.ZV - 0.3 25 - 0.5 50 ].LA
Vi=ViL, Vig
. looa lyo=0mA, tcyc=Min. - 10 15 - 30 45 mA
Average operating current
| Vi=Vi, ViH _ _ 5 _ - 10 mA
DDA1 lyjo=0mA, ftcyc=1us
V=V, V
Operating supply current Iooo II|/o=”(_)’mPiH - - 5 - - 10 mA
CS=Vor WE=V
Output leakage | —~O=VIH IL - - - _
p g Lo or OE=Vyy, Vy0=0 to Vpp 1.0 1.0 1.0 1.0 LA
High level output voltage Von lop=—1.0mA, —0.5mA*3 24 - - 2.4 - - \
Low level output voltage VoL lor=2.1mA, 1.0mA*3 - - 0.4 - - 0.4 \Y
1 Typical values are measured at Ta=25°C and Vpp=3.0V
%2 Typical values are measured at Ta=25°C and Vpp=5.0V
%3 Vpp=3V+10%
® Terminal Capacitance (f=1MHz, Ta=25°C)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input Capacitance C V=0V - - 8 pF
I/O Capacitance Cio Vio=0V — — 10 pF
® AC Electrical Characteristics
O Read Cycle (Vss=0V, Ta=—25 to 85°C)
SRM2B256SLMXs5 | SRM2B256SLMX70| SRM2B256S|L MX10
Parameter Symbol | Conditions | Vpy=3v£10% | Vop=5YE10% | Vpp=3V10% | Vpp=5Y£10% | Vpp=3VE10% | Vpp=5v+10% [ Unit
Min. [Max.| Min.|Max.| Min.|Max.| Min.[Max| Min.[Max | Min.[Max.
Read cycle time tre 100 - [ 55| - |120| — | 70| — |[180| - [100]| — nS
Address access time tacc %1 - [100| — |55 | — [120| — |70 | — |180| — |100 nS
CS access time tacs - [100| - |55 | - [120] - |70 | - [180| - |100| nS
OE access time toe - |60 - ]3| -[70| - |35| - |90| - |45]| nS
CS output set time torz 15| - |10 - |15 - |10 = | 18| - | 10| - ns
CS output floating torz o - |3 | -|20| -|40| - |25| - |50 - |35]| nS
OE output set time torz 5 |- 150 -]5]-[500]-1]5] - [50)] - nS
2 | OE output floating torz — 35| - |20 - |40 - |25 - [50]| - [35| nS
Output hold time ton *1 i5( - (10| - [15| - [10| - | 15| - | 10| — nS




EPSON

SRM2B256SLMX 55/70/10

O Write Cycle (Vss=0V, Ta=—25 to 85°C)
SRM2B256SLMX55 | SRM2B256SLMX70| SRM2B256SLMX10
Parameter Symbol [Conditions | Vpy=avt1o% | Vpp=5Ve10% | Vpp=3vai0% | Vpp=BVEI0% | Vpp=3VEi0% | Vpp=5VE10% Unit
Min. [Max.| Min.|Max.| Min.|Max [ Min.|Max.| Min.[Max. Min.[Max.
Write cycle time twe 100 — | 55| — |120] — | 70| — |180| — [100| — nS
Chip select time toew 8 (- |5 -9 )| - (60| — |110] — | 80| — nS
Address valid to end of write taw 8 | - |5 -9 -]60]| — |110| — |80 — nS
Address setup time tas 1 0 - 0| - o|-|0] - oO|-10] - nS
Write pulse width twe 75 |- 140 - |8 | — (45| — |100] — | 60| — nS
Address hold time twr 0 — 0| - 0 — 0 — 0 — 0| - nS
Input data set time tow 40 - | 25| — |45 — | 30| — | 60| — |40 ]| — nS
Input data hold time ton 0 — 0| - 0| - 0| - 0| - 0| - nS
Write to Output floating twhz %0 - |3B| -]120] - |40| —|25| - [BO]| — | 35 nS
Output Active from end to wirte tow 5 — 51| - 5| - 5| - 5| - 5| - nS
*1 Test Conditions %2 Test Conditions
1. Input pulse level: 0.6V to 2.4V(5V)/0.4V to 2.2V(3V) 1. Input pulse level : 0.6V to 2.4V(5V)/0.4V to 2.2V(3V)
2. tr=t=5n=s 2. tr=tt=bns
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 CL=5pF
'\ﬂTL - 1TTL
lleXe; o] lleXe, o
L L
C|_=100pT: (Includes Jig Capacitance) CL=5pF (_Includes Jig Capacitance)
® Timing chart
O Read Cycle*! O Write Cycle (1) (CS Control)*2
tRe | twe
ADDRESS X )E ADDRESS ¥ ) 4
| tigg TOH» _ T taw o
cs X : ¥ s 74 K / A\
[a———fcz——» j{— tcHZ——m-] [-fAS - e - TR
OE WE \ "
toE Ja—torz] ] WE l_ e 7
oLz oLz
R O &
|[~a— {Dw —-r— tDH
— N Note :
. 5 .
© Write Cycle (2) (WE Control) %1 During read cycle time, WE is to be "H" level.
two %2 During write cycle time that is conirolled by Cs, Output Buffer is in
ADDRESS X _ X high impedance state, whether OE level is "H" or "L".
o Y o 7( i %3 During write cycle time ﬂLat is controlled by WE, Output Bufferis in
T high impedance state if OE is "H" level.
twp
WE ™™k A
1 [-— tow
Dout _’1/77-
tow -t tDH
Din




EPSON SRM2B256SLMX 55/70/10

H DATA RETENTION CHARACTERISTIC WITH LOW VOLTAGE POWER SUPPLY
(Vss=0V, Ta=—25 to 85°C)

Parameter Symbol Conditions Min. Typ.*'| Max. | Unit
Data retention Supply voltage VDDR 2.0 - 55 \
Data retention current Ibbr _Voo=3V, - 0.25 | 20(2*2)| pA
CS>Vpp—0.2V
Chip select data hold time tcor 0 - - ns
Operation recovery time tr 5 - - ms
#1 Typical values are measured at 25 °C %2 Typical values are measured at 40 °C

Data retention timing

Data hold mode
Voo 2.7V 27V
Vobr 2.0V
|—- tcor G} ——|
cs 7‘(le CS Vob /0.2V VIHX’(

Note: During standby mode in which the data is retentive, the supply voltage (VDD) can be in low voltage until VDD=VDDR.
At this mode data reading and writing are impossible.

H FUNCTIONS
® Truth Table
cS OE WE A0 to A14 DATA 1/O Mode Ipp
H X X - Hi-z Standby Ipps. Ibps1
L X L Stable Din Write IbDA. IDDA1
L L H Stable Dourt Read IpDA. IDDA1
L H H Stable Hi-Z Output disable Ibba. IDDA1
X :"H"or"L", —:"H", "L" or "Hi-Z"
® Read Mode

The data appear when the address is set while holding CS= "L", OE="L" and WE= "H". When OE="L", DATA I/
O terminals are in high impedance state, that makes circuit design and bus control easy.

® Write Mode
There are the following 3 ways of writing data into memory.
(1) Hold CS="L" and WE= "L", set address
(2) Hold CS="L" then set address and give "L" pulse to WE.
(3) After setting addresses, give "L" pulse to both CS and WE.
In above any case data on the DATA 1/O terminals are latched up into the chip when CS or WE is in positive-
going. Since DATA 1/O terminals are high impedance when CS or OE= "H", bus contention between data driver
and memory outputs can be avoided.

@ Standby Mode
When CS is "H" the chip become in the standby mode. In this mode, DATA /0 terminals are high impedance and
all inputs of addresses, WE and data can be any "H"or "L". When CS is over than Vbp-0.2V, the chip is in the
data retention battery backup mode, in this case, there is a small current in the chip which flow through the high
resistances of the memory cells.



EPSON SRM2B256SLMX 55/70/10

B PACKAGE DIMENSIONS
Plastic DIP-28 pin (600mil)

37.4max
(1.472max)

4005
\8.%\51%. %)
254 0.46%01 i
1) (6.018)

oo
@i
2R

Unit:mm(inch)

Plastic TSOP(I) - 28 pin Plastic TSOP(]) - 28 pin -R1
134203 13,4203
(0.528:881%) ) (0.528:881%)
11,8202 11,892
L (0.465-88%%) L (0.465°888%)
0.15%01
0003 0.15%01
22 =g r (0.00628882) 7 =r ©.00638%)
= = A 5 = = r .
= E = = Wi i
= = T oz S = 05
E = =l 5t
= mpex E (0.02:888%) = INDEX E (09535
28] = 0.8 =0 E
3 E (0.031) 283 = 0.8
= = = = (0.031)
= = — = E
= = 5% = E
= = £E = =
= = =58 25 = i
czl-g) E E
S8
L -~ N2
hulalalululnlululalalulalul; eg g
0.55 02101 | [
(0.022) (0.008:8363) fulalaliluialalalalalilala
0.55 02101 |
(0.022) (0.0086062)
= o - o
10° 100
Unit:mm(inch) Unit:mm(inch)

Plastic SOP2-28 pin (450mil)

(01.3'112?3;)
e
M00nnnnaannat 2.7
[ o
D /I ininininininininininininiyA0
S s R ©oiesm) g§
NIRRT RN -
| 01540,

e .___ﬂ ‘ g(o.oosinn“

410
0.089 8817
. :;oe 17
100

Unit:mm(inch)




EPSON SRM2B256SLMX 55/70/10

B CHARACTERISTICS CURVES

Normalized Ibpba-Ta Normalized Ioba—Frequency Normalized Ioba-Vbb
13 v 1.0 1 V4 13 —
3V 0.9 — g¥ LA 3V
1.2 08 // 1.2
1.1 07 1.1 ~ /
0.6 £ &
1.0 — s 0.5 2 1
s 04 5 /
09 S )4 0.9 7
0.8 02 17 0.8
0.1
0.7 0.0 0.7
-50 25 0O 25 50 75 100 0 5 10 15 20 25 30 35 40 45 50 55 6.0
Ta (°C) Frequency (MHz) Vpp (V)
Ta=25°C
Normalized Ibps1—Ta Normalized Ibps1—VpD Normalized loH—VoH
100.0 — 16 25 |
R g¥ — 5V
o 14 N .|| 3V
10.0 = /]
/ 1.2 7
1.0
0.8 - 3
1
0.1 / 06 /' \
/ 0.4 oo \\
0.0 0.2 0
-50 25 0 25 50 75 100 25 30 35 40 45 50 55 6.0 00 1.0 20 3.0 40 50 6.0
Ta (°C) Von (V) Vo (V)
Ta=25°C Ta=25°C
Normalized tacc—tacs Normalized tacc, tacs—Vbbp Normalized loL—VoL
1.3 T 2.4 3 I
— 5V
...... 2.2 — 5V
1o 3V » " \ ogl— 1 | 3y
1.1 ,/ 1.8 \\ 20 ,/
/ 1.6 N ,.-""
1.0 1.5 o
1> 1.4 Z
0.9 2 1.2 1
>
pd 1.0 ~—
0.8 0.5
0.8
07 0.6 0
-50 25 O 25 50 75 100 25 3.035 40 45 50 556.0 00 02 04 06 08 1.0
Ta (°C) Vo (V) Vou (V)
Ta=25°C Ta=25°C




