DS2257, DS2287S

DALLAS SEMICONDUCTOR CORP

DALLAS

SEMICONDUCTOR

SOE D EE 2614130 0004?90 9 EEDAL

DS2257, DS2257S

32K x 8 3V Operation Static RAM

T-%-—zsm/z

FEATURES"
® Low power CMOS design -
o Standby current

400 nA max at ty=25°C Vgg=3.5V
500 nA max at tp=25°C Vg =55V

4 pAmaxat tp=60°C Vgc=5.5V
10 pAmax at tp =85°C Vgg =55V

© Full operation for Vo = 5.5V to 2.7V

o Data Retention Voltage = 5.5V to 2.0V

o Access time equals 70 ns at 5.0V and 150 ns at 2.7V
¢ Operating temperature range of -40°C to +85°C

o Full static operation

e TTL compatible inputs and outputs over voltage
range of 5.5V to 2.7 volts.

© Available in 28 pin DIP and 28 pin SOIC packages

® Suitable for both battery operate and battery backup
applications

DESCRIPTION

The DS2257 is a 262,144 bit low power, fully static ran-
dom access memory organized as 32768 words by 8
bits using CMOS technology. The device operates from
a single power supply with a voitage input between
2.7 volts and 5.5 volts. The chip enable input (CE) is
used for device selection and can be used in order to
achievethe minimum standby current mode which facil-
itates both battery operate and battery backup applica-

PIN ASSIGNMENT
Aael] 1 ~ 28 [ Vee
am2[] 2 27 [ WE
a7l s 26 |] A13
asl] 4 25 [ As
as] s 24 [ A
MmOl s 23 [0 an
a7 22 [] O
Azl] s 21 [J a0
Ao 20 [J CE
Ao [] 10 19 [] paz
pao [ 1n 18 |J Dae
pal [ 12 17 J pos
paz ] 18 16 1 pos
aND [ 14 15 [J oo
28 PiN DIP OR 28 PIN SOIC
PIN DESCRIPTION
AO-A14 - Address inputs
WE - Wiito Enable Input
OE - Output Enable input
CE - Chip Enable input
DQO-DQ7 - Data Input/Output
Vee - Power Supply Input 2.7V - 5.5V
GND - Ground
NC - No Connection

tions. The device provides fast access time of 70 ns
when operated from a § volt power supply input, and
also provides relatively good performance of 150 ns ac-
cass while operating from a 3.0 volt input. The device
maintains TTL level inputs and outputs over the input
voltage range of 2.7 to 5.5 volts. The DS2257 is most
suitablefor low power applications where battery opera-
tion or battery backup for nonvolatility are required.
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D82257, DS22578

DALLAS SEMICONDUCTOR CORP

OPERATION MODE

T-46-23-14

SOE D WM 2614130 0004791 O EEDAL

MODE CE OF WE A0-A14 | DQ-DQ7 | POWER
READ L H STABLE | DATA oUT lcco
WRITE L X L STABLE | DATAIN lcco
DESELECT L H H X HIGH-Z leco
STANDBY H X X X HIGH-Z lccs

ABSOLUTE MAXIMUM RATINGS

SYMBOL PARAMETER . RATING
Vee Power Supply Voltage -0.3Vto+7.0V
Vs Viio Input, Input/Output Voltage 03t0+7.0V
Tsra Storage Temperature -556°C to +125°C
Topr Operating Temperature -40°C to +85°C
TsoLDER Soldering Temperature/Time 260°C for 10 seconds
CAPACITANCE (tp = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
input Capacitance Cin 10 pF
Input/Output Capacitance Cvo 10 pF
+5 VOLT OPERATION
RECOMMENDED DC OPERATING CONDITIONS (4 = -40°C TO +85°C)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Power Supply Voltage Vee 45 5.0 55 v
Input High Voltage Vin 22 Ve +0.3 v
Input Low Voltage Vi -0.3 08 v
Data Retention Voltage Vor 20 55 Vv
012992 2%
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DS2257, DS2257S

DALLAS SEMICONDUCTOR CORP 50E D IEE 2614130 000u792 2 -DAL
+5 VOLT OPERATION - CONTINUED

T-46-23-14
DC CHARACTERISTICS (tp = -40°C TO +85°C, Voo = 5V + 10%)
PARAMETER SYMBOL CONDITIONS MIN MAX UNITS | NOTES
Input Leakage Current I OV<VinszVeoe +0.1 BA
1O Leakage Current o CE=Vjy, 0V<Vio<Vee +0.5 HA
Output High Current loH Vou = 2.4V 1.0 mA
Output Low Current lov : VoL =04V 4.0 mA
Standby Current lecst CE=22v 1.0 mA
Standby Current lccsz | CE2Vgo-0.3V t4=85°C 10 pA
Standby Current lccsz | CE2Vpe-0.3V t4=60°C 4 pA
Standby Current lccsz | CExVoo-0.3V 14=25°C 500 nA
Operating Current lcco CE=0.8V min cyde €0 mA
AC CHARACTERISTICS (—40°C TO +85°C, V=5V + 10%)
DS2257-70
PARAMETER sympoL | DS257870 UNITS NOTES
MIN MAX
‘Read Cycle Time tre 70 ns
Access Time tacc 70 ns
OE to Output Valid toe 35 ns
CE to Output Valid tco 70 ns
| OF or CE to Output Active tcoE 5 ns 5
Output High Z from Desslection top 25 ns 5
" | Output Hold from Address Change ton "5 ns
Write Cycle Time ‘ twe 70 ns
Write Pulse Width twe 58 ns 3
Address Setup Time . taw o ns
Write Recovery Time twR 10 ns
Output High Z from WE topw 25 ns 5
Output Active from WE toew 5 | ns 5
Data Setup Time ' tos 30 ns 4
Data Hold Time ton 10 ns 4
012002 3%
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 Ds2257,0522578 T-46-23-14
DALLAS SEMICONDUCTOR CORP GE50E D WEH 2614130 DUUH?‘B 4 EEDAL

+3 VOLT OPERATION
PARAMETER SYMBOL MIN TYP MAX | UNITS | NOTES
Power Supply Voltage Vee 2.7 3.0 35 v
Input High Voltage ViH 2.0 Ve + 0.3 v
Input Low Voltage \'[% -0.3 0.6 v
Data Retention Voltage Vor 20 3.5 v

DC CHARACTERISTICS (tp = -40°C TO +85°C, V¢ = 2.7V TO 3.5V)

PARAMETER SYMBOL CONDITIONS MIN | MAX | UNITS |NOTES |
Input Leakage Current R " OVgVinsVee +0.1 nA
O Leakage Current ho CE=V)y, 0V<Vio<Vee 10.5 pA
Output High Current loH Von=22V 0.5 mA
Output Low Current lou VoL =0.4V 40 mA
Standby Current leesy CE=2.0V 05 mA
Standby Current lccsz | CE2Vog — 0.3V 14=85°C 4 pA
Standby Current lcose | TE2V(c-0.3V 14=60°C 1 pA
Standby Current , lcesz | CE2Vee-0.3V ta=25°C 400 nA
Operating Current lcco CE=0.6V min cycle 40 mA

PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES \
Read Cycle Time trc 150 : : ns

Access Time tace 150 ns

OF to Output Valid toe _ .78 ns

CE to Output Valid tco 150 ns

CE or OF to Output Active tcoe 5 ns

Output High-Z from Deselection top 75 ns

Output Hold from Address ton 16 ns

Change

012002 49
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Ds2257, DS2257S

DALLAS SEMICONDUCTOR CORP 5S0E D BN 2b14130 0004794 b EEDAL
+3 VOLT OPERATION - CONTINUED '

7-46-23-14
‘ A A M 2 A 40 O +8 O
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Wirite Cycle Time twe 150 ns
Write Pulse Width twp 120 ns
Address Setup Time taw 0 ns
Write Recovery Time twr 25 ns
Output High-Z from WE topw 75 ns
Output Active from WE toew 5 ns
Data Setup Time tps 100 ns
Data Hold Time ton 25 ns
DATA R O ARA R R 40 QO +8
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Data Retention Supply Voltage Vor , 20 55 v
Data Retention Current at 5.5V lccrt 0.1* 10 pA
Data Retention Current at 3.5V lccrit 0.5 4 BA
Data Retention Current at 2.0V lecr2 50" 2000 nA
Chip Deselect to Data Retention tcor 0 HA
Recovery Time tr 5 ' ms
* Typical values are at 25°C
0129925/
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DS2257, DS22578 T-46-23-14

DALLAS SEMICONDUCTOR CORP S5SO0FE D WM 2b14130 0004795 3 EEDAL
TIMING WAVEFORM: READ CYCLE
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tog —»
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°°“" % 52‘: %Wmn L @‘_‘

TIMING WAVEFORM: WRITE CYCLE 1
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DS2257, DS22578

DALLAS SEMICONDUCTOR CORP 50E D WEN 2blu4l30 0004796 T EEDAL
TIMING WAVEFORM: WRITE CYCLE 2

L w | T1-a6-23-14
Vi . Vm \]
ADDRESSES Ve Ve Ve
1a twe - wr

VH-\\\\\\ Ve ‘VL /‘ s
we \mv NN v 2%
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_ Vi v
Dy , DATA IN STABLE
Vo A
SEENOTE2 ~

>< : UNKNOWN

FIGURE 1: TIMING DIAGRAM: DATA RETENTION - POWER UP, POWER DOWN

DATA RETENTION MODE

Vee -0.2V

0129902 7/9
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D32257 DS2257S8

DALLAS SEMICONDUCTOR CORP S50E D B Ebl'-l].BU DDD'-I?‘I? 1 EEDAL
NOTES

1.
2.

T-46-23-14

WE is high for read cycles.

OE =V or Vy. 1 OE =V} during write cydle,
the output buffers remain in a high impedance
state.

twp is specified as the logical “AND" of CE and
ﬁE. twp is measured from the latter of CE or
WE going low to the earlier of CE or WE going
high.

and tpg are measured from the earlir of CE
%E going high.

If the CE low transition occurs simultaneously
with or latter than the WE low transition in write

cycle 1, the output buffers remain in a high im-
pedance state.

if the CE high transition occurs prior to or simul-
taneously with the WE high transition in write
cycle 1, the output buffers remain in a high im-
pedance state.

If WE is low or the WE low transition occurs prior
to or simultaneously with the CE low transition,
the output buffers remain in a high impedance
state.

if the Vi level of CE is 2.0V during the period
that Vg voltage is going down from 4.5V to
2.7V Igcsy current flows,

DS2257 28 PIN DIP

PKG 28PIN

D™ N MAX
AN | 1440 | 1460
MM | 090 | 3200
BIN. | 053 | osso
MM | 1348 | 1387
CIN. | o140 | o.t60
MM | 358 | 408
DIN. | o600 | oce25
MM 1524 | 1588
EIN. | 0015 | o045
MM | oaso | 1.02
FiN. | 0120 | o0.145
MM | 305 368
GIN | ooso | oo
MM | 220 279
HIN. | oees | oers
MM | 1588 | 1745
JiN. | oooa | 0012
MM | o020 0.30
Kin | oois | ooz
MM | os3s 0.56

012092 8/
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Ds2257, 0§2257S

DALLAS SEMICONDUCTOR CORP SOE D MM 2b1L4130 0OO4798 3 EEDAL
DS2257S 28 PIN SOIC

ol ] e T-46-23-14

PKG 28-PIN
DiIM MIN MAX
A IN, 0.696 0.713

MM | 177 18,1
BIN. | 0326 | 0335
MM 83 a5
CiN. | o002 0.104
MM 2.35 2.65
D IN. 0.039 TYP
MM 1.0TYP

E IN 0.004 0.012
MM 0.100 0.300

F IN. 0.106 TYP
MM 2.7TYP

G N, 0.044 0.056
MM 1.18 1.422

H IN. 0.453 0.477
MM 15 12.1

JIN. 0.004 0.008
MM 0.10 0.20

K IN. 0.012 0.020
MM 0.300 0.500

01200298
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