ﬂ= DALLAS DS1250Y/AB

" SEMICONDUCTOR 4096k Nonvolatile SRAM

FEATURES PIN ASSIGNMENT
» 10 yeas minimum déaretention in the AlS
1 32 Vee
absence foexternal power A6 fl 7 31l A15
» Data is automaticallprotected durirg power A4 3 30l A17
loss Al12 4 29 WE
» Replaces 512k 8 volatile static RAM, 22 2 23 ﬁéS
EEPROM or Fash memaor A5 7 260 A9
= Unlimited write cycles 2;‘ 2 gi %1
*» Read and wiite access times & fastas 70 ns Al 11 220l CE
= Lithium enegy souce s electicdly A0 12 21R DQ7
disconnested to reain freshness until poweis DQo M 13 20W DQ6
applied for thefirst time Bgi 1: 1: Bgi
*  Full £10% Vcc operatingrarge (DS1250Y) O 170 po3

= Optiond £5% Vcc operatingange .
(DS1250AB 32+Pin ENCAPSULATED PACKAGE

. . , 740-mil EXTENDED
» Optional industrial temperaturange o

-40°C to 885°C, desigated IND

» JEDEC standard 32-pin IP pakage NC 1 34 N
A15 2 33 Al7

* New PowerCap Model (PCM) packge A16 3 32 ALd
- Directly surfacemountable module Ve 5 30 = ALz

- Replaceabé snap-on BwerCap provides Vg—_g 7 “G‘N\‘ 28 A10
lithium backup battsr Re=N =1

- Standardied pinout for all nonvolatile DS 19 =
SRAM products DQ4 12 23 AS

DQ3 13 GND  Vagar 22 A4

- Detachnent feaure on FEM allows eay DQ2 14 2 A3
renmoval using a regular saewdriver B35 16 D D 19 05 AL

GND 17 18 A0

34-Pin POWERCAP MODULE (PCM)
(USES 59034°C POWERCAP)

PIN DESCRIPTION

A0 - A18 - Addresdnputs
DQO - DQ7 - Dataln/Data Out
CE - Chip Endle
WE - Write Endble
OE - Output Enable
Vce - Power (+5V)
GND - Ground
NC - No Connect
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DS1250Y/AB

DESCRIPTION

The DS1250 4096k Nonvolatile SRAMs are 4,194,304-bity fsilatic, nonvolatile SRAMs organized
524,288words by 8 bits. Each completdlV SRAM has a seitontained lithium engy source and
control circuity which constanty monitors \&c for an out-oftolerance condition. WWhen sucha condition
occurs,the lithium enegy souce is automatally switched on and wite protection is unconditionall
enabledo prewent datecorruption. DP-package DS1250 devies can ke used in plae of exsting 512k x
8 staticRAMs directly conformirg to the popular yte-wide 32pin DIP sandard. DS1250edices in the
PowerCapModule packageare diectly surface mountable andra nornally paired with aDS9034PC
PowerCapto form a completeNonvolatile SRAM module. Thereis no limit on the number of write
cycles that en be excutedand no additional support cuitry is requiredfor micropgrocessor intdacing.

READ MODE

TheDS1250 ercutes a r&d g/cle wheneve WE (Write Enéble) is inactive (high) and CE (Chip Enable)
and OE (Output Enablejpre active(low). The unige addess specified yothe 19 address inputs ¢A

A1g) defineswhich of the 524,288 byes of @ta is to be ecesed. Valid datawill be available to theight

data output drivers withiméc (Access Timefter the last addess input sigal is stable,providing that
CE and OE (Output Enablejccess times aralso satisfiedf OE and CE access time ae not saisfied,

then data aacess must beneaured from thelater-ocaurring signal (CE or OE) and thelimiting paameter

is dther tco for CE or tog for OE rather than addresaccess.

WRITE MODE

The DS1250 excutes a wite cycle whenewer the WE and CE signals ae acive (low) after address
inputsarestable. Thedter-oaccurring falling edge of CE or WE will determine the stat of the write cycle.
The write cycle is taminaed by the ealier rising edge of CE or WE. All address inputs must be kept
valid throudnout the wite cycle. WE must etum to thehigh stae for a minimum eovey time (twr)
before anothe cycle can beinitiated. The OE control signal should be kept irgive (high) during write
cycles to avoid bus contention. Hewver, if the output driversra enabled CE and OE acive) then WE
will disable theoutputs in ¢pw from its falling edge.

DATA RETENTION MODE

The DS1250ABprovides full functional epability for Vcc greate than 4.75 volts and writerotectsby
4.5 volts. The DS1250Y provides full functional gability for Vcc greater tlan 4.5 volts and write
protects ly 4.25 volts. Data is maintained in the edie d V¢ without ary additional support ctuitry.
The nonvolatile static RAMs constayntinonitor Vcc. Should the supplvoltage decay, the NV SRAMs
automaticaly write protect tlemselves, all inputs beconidon’t care,” and all outputs become gt
impedance. A/cc falls below approxnately 3.0 volts, a poweswitchingcircuit conrectsthe lithium
enegy souce to RAM to retain @a. During power-up,when V¢ rises abovepproxmately 3.0 volts,
the power switchig circuit connets external Vec to RAM and disonnects thelithium energy souce
Normal RAM operation an resune after Vcc exceeds 4.75 volts for the R350AB and 4.5 volts for the
DS1250Y.

FRESHNESS SEAL

EachDS1250device is shipped from Bllas Semiconductor with its lithium engrgource disconected,
guaranieeing full enegy capacity. When V¢ is first applied at a levajreder than 4.25 volts, the lithium
enegy souce is eabled for lattery back-up operation.
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DS1250Y/AB

PACKAGES

The DS1250 is available in two geges: 32-pin DP and34-pin PowerCapgvodule (PCM). The 32-pin
DIP integrates a lithium battgr an SRAM memoryand a nonvolatile control fuction into a singge

packae with a JEDEC-standard 600-mil [P pinout. The 34-pin Powedap Module intetates SRAM
memok and nonvolatile control into a module baserng with contacts dr conrection to the lithium

battey in the DS9034PC PowerCap. The Powsy(Module pacaége design allows a DS1250PCM

device to be sfiace mounted without subjectings lithium backup battgr to destructive high-

temperatue rdlow solderirg. After a DS1250 PCM module bagse reflow soldered,a DS9034PC
PowerCap is snapped on top of the PCNbtan a completeNonvolatile SRAM module.The DS9034PC
is keyed to prevent impropeattachnent. DS1250 module bases ab&9034PC PowerCaps are enall

separatly and shipped in sepatecontainers. Sethe DS9034PC data sheet fiarther information.

ABSOLUTE MAXIMUM RATINGS*

Voltage on Ary Pin Relative to Ground -0.3V to +7.0V

Operatirg Temperatue 0°C to 70°C, -40°C to +85°C foND parts
Storag Tempeature -40°C to +70°C, -40°C to +85°C foND parts
SolderingTemperatue 260°C for 10 seconds

* This is a stressrating only and functional opeation of the @vice at these or @y other conditions
above those indicated in the evption setions of this specificationis not implied. Exposureto
absolutemaximum rating conditions br extended peaiods oftime may affed reliability.

RECOMMENDED DC OPERATING CONDITIONS (ta: See Note 10)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
DS1250ABPower Supplyoltage Vce 4.75 5.0 5.25 \%

DS1250Y Power SupplVoltage Vce 4.5 5.0 55 \%
Logic 1 Vi 2.2 Vee Vv
Logic O Vi 0.0 +0.8 Vv

DC ELECTRICAL (Vce=5V £ 5% for DS1250AB)

CHARACTERISTICS (ta: See Note 10) (Vcc=5V + 10% for DS1250Y)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
Input Leakage Current T -1.0 +1.0 HA
I/O Leakage Current CE = Vi < Ve lio -1.0 +1.0 HA
Output Current @ 2.2V lon -1.0 mA
Output Current @ 0.4V lou 2.0 mA
Standly Current CE=2.2V lccs 5.0 10.0 mA
Standly Current CE=V¢c-0.5V lcce 3.0 5.0 mA
Operaing Current lcca 85 mA
Write Protection Voltag(DS1250AB) Vp 4.50 4.62 4.75 \%

Write Protection Voltag(DS1250Y) V1p 4.25 4.37 4.5 \%
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DS1250Y/AB

CAPACITANCE (ta=25°C)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
Input Cajcitane Cin 5 10 pF
Input/Output Capatance Cio 5 10 pF

AC ELECTRICAL (Vce=5V = 5% for DS1250AB)

CHARACTERISTICS (ta: See Note 10) (Vcc=5V + 10% for DS1250Y)

DS1250AB-70 | DS1250AB-100
DS1250Y-70 DS1250Y-100

PARAMETER SYMBOL | MIN | MAX | MIN | MAX | UNITS | NOTES
Read G/cle Time tre 70 100 ns
Access Tine tacc 70 100 ns
OE to Output Valid toe 35 50 ns
CE to Output Valid tco 70 100 ns
OE or CE to Output Active tcoe 5 5 ns
Output Hidh Z from Deseletion top 25 35 ns
Output Hold from Address Chge ton 5 5 ns
Write Cycle Time twe 70 100 ns
Write PulseWidth twp 55 75 ns 3
Address Setup Time taw 0 0 s
Write Recovey Time twr1 5 5 ns 12

twr2 15 15 ns 13
Output Hich Z from WE toow 25 35 ns 5
Output Adive from WE toew 5 5 ns 5
Data Seup Time tos 30 40 ns 4
Data Hold Time toH1 0 0 ns 12

toH2 10 10 ns 13

4 0of 11
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DS1250Y/AB

READ CYCLE
" .l

fre
( N
ViH Vi Viy
ADDRESSES ><_\v,._ Vi Vi
> toH

ViH

- NN 7

[o]
m

-— >

Dour hall, K Vo OUTPUT _ VoK,
p Vo, DATA VALID v,

SEE NOTE 1

WRITE CYCLE 1

twe
Vin Vi) Vin
ADDRESSES
Vi Vi Vo

= N NNNw w00

twe Rt

™ )\\\\\\( Vi Vi ;/‘ ™

]

Dour N
INLININININININSY NONINININL

tos oH1
v, \[)
Diy DATA IN STABLE
Vi Vi

SEE NOTES 2, 3,4, 6, 7, 8, and 12
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DS1250Y/AB

WRITE CYCLE 2

twe
ViH ViH ViH
ADDRESSES vy vy vy
A twp - wr2
CE
Vmi\\\\\\ / 8§ Vi
Vi \ Vi Vv

% NI w w0000

tooe | l‘_. ’_Jw
Dour LT

fps toH2
L — V
Din N DATA IN STABLE
Vv i

SEE NOTES 2, 3,4, 6,7, 8, and 13
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POWER-DOWN/POWER-UP CONDITION
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LEAKAGE CURRENT D D) .
I SUPPLIED FROM "’
LITHIUM CELL

DATA RETENTION
TIME >
SEE NOTE 11
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DS1250Y/AB

POWER-DOWN/POWER-UP TIMING (ta: See Note 10)
PARAMETER SYMBOL | MIN | TYP MAX | UNITS | NOTES
CE, WE at Viy befae Power-Down tpp 0 Us 11
Ve slew fromVqp to OV tr 300 VS
Vcc slew from OV to e tr 300 VS
CE, WE at Vi after Power-Up treC 2 125 ms

(ta=25°C)
PARAMETER SYMBOL | MIN | TYP | MAX | UNITS | NOTES
Expected Data Reention Time tor 10 years 9
WARNING:

Under no cicumstanceare neyative uncershoots, of anamplitude, allowed whenetdice isin battey
backup mode.

NOTES:
1. WE ishighfor a Read Grle.

2. OE =Vy orV,. If OE = V4 duringwrite cycle, the output buffs remain in a lgh-impedane state.

3. twp is speciied as te logical AND of CE and WE. twp is mesured from thelatter of CE or WE
going low to theealier of CE or WE gaing high.

4. tpy, tos are neasuredrom the earlier of CE or WE gaing high.
5. These pametes ae sampled with a SFpload andare not 100%ested.

6. If the CE low transition ocurs simultaneously with or latter than the WE low transition, the output
buffers reman in ahigh-impedance stae duiing this peiod.

7. If the CE high transition ocurs prior to or simultaneously with the WE high transition, the output
buffersremain in higp-impedare state dung this period.

8. If WE is low orthe WE low transition ocurs prior to or simultaneously with the CE low transition,
the output buffersemain in a hjh-impedarte state dung this peiod.

9. Each DS1250 has a built-in switch that discantis¢he lithium source until A is first gpplied bythe
user. The epeckd br is ddined as accumulativetime in the absence of V¢ stating from thetime
power is first applied ypthe uer.

10.All AC and DC ¢edricd charaderistics ae valid over the full opeating tempeature range. For
commercial products, this enge is 0°C to 70C. For industrial productsIND), this ange is -40C to
+85°C.

11.1n a powe&-down condition the voltagonany pin ma not exceed the voltagen Vcc.
12.twr1 and py1 are neasurd from WE going high.
13.twr2 and b2 are neasurd from CE gaing Hgh.

14.DS1250 DP modules i recaynized by Undewriters Laboratay (U.L.[0) underfile E99151.
DS1250 PowerCap modules aeng@ing U.L. review. Contact théactory for status.
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DS1250Y/AB

DC TEST CONDITIONS AC TEST CONDITIONS
Outputs Open OutputLoad: 100  + 1TTL Gate
Cycle = 200 ns for opratirg curent Input Pulsd_evels: 0 - 3.0V
All voltages ae referenced toground Timing Measuement Redrence Levels
Input: 1.5V
Output: 1.5V

Input pulse Rise anfedll Times: 5 ns

ORDERING INFORMATION
DS125Q TTP - SSS - I

Operaing Tenperatre Range
blank: 0 to 70°
IND: -40° to +85C

Access pedl

70:  70ns

100: 100 ns
Package Type

blank: 32-pin 600 mil IP
P: 34-pin PowerCap Module

Device Type
4{ AB: 5%
Y: +10%

DS1250Y/AB NONVOLATILE SRAM, 32-PIN, 740 MIL-EXTENDED DIP
MODULE

PKG 32-PIN
DIM MIN MAX

A IN. 1.680 1.700
MM 42.67 43.18

B IN. 0.720 0.740
MM 18.29 18.80

C IN. 0.355 0.375

D IN. 0.080 0.110
MM 2.03 2.79

E IN. 0.015 0.025

F IN. 0.120 0.160

.’ leo ek ol Mv | 305 | 4.06

G IN. 0.090 0.110

H IN. 0.590 0.630
MM 14.99 16.00

J IN. 0.008 0.012

K IN. 0.015 0.021
MM 0.38 0.53
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DS1250Y/AB

DS1250Y/AB NONVOLATILE SRAM, 34-PIN POWERCAP MODULE

PKG INCHES
DIM MIN NOM MAX
A 0.920 0.925 0.930
B 0.980 0.985 0.990
A c 0.080
D 0.052 0.055 0.058
E 0.048 0.050 0.052
HIN F 0.015 0.020 0.025
G 0.020 0.025 0.030
TOP VIEW
| 8 o
c |
—‘ |1 '_i ”L‘ FD
. Le
SIDE VIEW
£y
T_
s = =
T

BBsBEOEOD
[ ]
I

BOTTOM VIEW: REFERENCE ONLY

—— COMPONENTS AND PLACEMENTS
MAY DIFFER FROM THOSE SHOWN
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DS1250Y/AB
DS1250Y/AB NONVOLATILE SRAM, 34-PIN POWERCAP MODULE WITH

POWERCAP
A 1 PKG INCHES
‘ DIM MIN NOM MAX
TS A 0.920 0.925 0.930
B 0.955 0.960 0.965
C 0.240 0.245 0.250
D 0.052 0.055 0.058
D E 0.048 0.050 0.052
F 0.015 0.020 0.025
G 0.020 0.025 0.030

B
TOP VIEW

SIDE VIEW D

aF A E

goonooogon  deacanameanong

[ ]

1000000000

dataansoancant

\___. COMPONENTS AND PLACEMENTS
MAY DIFFER FROM THOSE SHOWN

BOTTOM VIEW: REFERENCE ONLY

ASSEMBLY AND USE

Reflow soldeing

Dallas Semiconductorecommends that Powes@ Modulebasesexperienceone passthrough solder
reflow orientd label-side uflive-bug).

Hand solderig and touckup

Do not touchsolderingiron to leadsfor more than 3 seonds. To soldempply flux to the pad, heat the
lead frame pad and gply solde. To remove pat, goply flux, heat pad until solde reflows, and usea
solder wick.

LPM replacenentin a so&et

To replae a Low Prdfile Module in a 68-pin RL.CC soclet, attacha DS9034PC PowerCap to a module
basetheninsertthe completanoduleinto the socketone row of lads at a time, puskgnonly on the
corners 6 the ap. Newr apply force b the centr of the device. Toremove from a soclet, use a BCC
extraction tool and ensure that it does not hit or dgnaay of the moduld C componentsDo not use
ary other tool for exraction.

10 of 11

Downloaded fronDatasheet.su



DS1250Y/AB

RECOMMENDED POWERCAP MODULE LAND PATTERN

i

—000000ooo0oooomoD ¥

A

B

i:

0000000000000DD00 1

_f

16 PL

PKG INCHES
DIM MIN NOM MAX
A 1.050
B 0.826
C 0.050
D 0.030
E 0.112

RECOMMENDED POWERCAP MODULE SOLDER STENCIL

N

goooooooooooopooD ¥
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PKG INCHES
DIM MIN NOM MAX
A 1.050
B 0.890
C 0.050
D 0.030
E 0.080




