ﬂ= DALLAS DS1230Y/AB

" SEMICONDUCTOR 256k Nonvolatile SRAM

www.dalsemi.com

FEATURES PIN ASSIGNMENT
» 10 yeas minimum déaretention in the AL
1 28 Vee
absence foexternal power A2 H 2 270 We
» Data is automaticallprotected durirg power A7 B3 26 A13
|OSS A6 4 25 A8
. . A5 5 24 A9
» Replaces 32k 8 volatile static RAM, A G 20 Al
EEPROM or Fash memaor A3 B 7 220 ©OE
»  Unlimited write cycles A2 B8 21§ A0
Al 9 20 CE
* Read and wiite access times & fastas 70 ns poo W11 180 pos
= Lithium enegy souce s electicdly por W12 7R pos
disconnested to reain freshness until poweis pQz M 13 168 pos
applied for thefirst time GND W 14 158 po3
»  Full £10% Vcc operatingrarge (DSlZBOY) 28-Pin ENCAPSJLATED PACKAGE
» Optiond +5% Vcc operatingrange 740-nmil EXTENDED
(DS1230AB
» Optional industrial t_emperaturarge o e 1 34 NG
-40°C to 885°C, desigated IND NC 2 S NS,
» JEDEC standard 28-pinIP pakage NG 4 31 AL3
* New PowerCap Model (PCM) packge \\fﬁ 8 \ 29 All
- Directly surfacemountable module QE : “G‘N‘ 59 AS
- Replaceabé snap-on BwerCap proviles Dot % o= 18
lithium backup batter DQ5 1 25 e
. . . DQ4 12 A5
- Standardied pinout for all nonvolatile DQ3 13 GND Vear 22 A4
DQ2 14 21 A3
SRAM products DO1 15 20 A2
- Detachrrent feaure on PwerCapallows B 1% 18 =5 A0

easy removal usingaregular saewdriver 34-Pin POWERCAP MODULE (FCM)

(USES [59034PC PONVERCAP)

PIN DESCRIPTION

A0 - Al14 - Addresdnputs
DQO - DQ7 - Dataln/Data Out
CE - Chip Endle
WE - Write Enable
OE - Output Enable
Vee - Power (+5V)
GND - Ground
NC - No Connect
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DS1230Y/AB

DESCRIPTION

The DS1230 256k Nonvolatile SRAMs are 262,144-illy static, nonvolatile SRAMs organizd as
32,768 words ¥ 8 bits. Eeh NV SRAM has adf-contained lithium eneagy souce andcontrol circuitry
which constangt monitors \&c for an out-d-tolerance condition. \Wen such a condition ocks) the
lithium energy source is automaticall switched on and write mtection isunconditionallyenabledto
preventdata corruption. DIP-package DS1230 devies @an be used in ptae of existing 32k x 8 static
RAMs directly conformirng to the popular {tewide 28-pin DP standrd. TheDIP devicesalsomatch the
pinoutof 28256EEPROMSs allowing direct substitution while enhangrperformance. DS1230 devices
in the Low Prdfile Module package are sgecifically designed for suface-mount appliations. There is no
limit on the number of writeycles thattan beexecuted anaho additionalsupportcircuitry is required for
microprocessa interfadng.

READ MODE

The DS1230 devicesxecute aead gcle wheneverwe (Write Enable) is inactive (high) and CE (Chip

Enabk) and OE (OutputEnable) ae active (low). The unige addess specifiedyothe 15 addess inputs
(Ao - A14) defines which of the 32,768/tes of dita is tobe accessed.Valid datawill be availableto the

eight dat output drivers withingdcc (Access Timepfter tre last addrss input sigal is stable,providing

tha CE and OE (Output Endle) access time ae aso sdésfied. If OE and CE access time ae not

sdisfied, then data accessmustbe measured from thelater-occurring signal (CE or OE) and thelimiting

parameter is dther tco for CE or toe for OE rather than addresseess.

WRITE MODE

The DS1230 devicesxecute a writecycle wheneve the WE and CE sgnals ae acive (low) dter
address inputs arstable. The lat-occuring falling edge d CE or W will deermine the stat of the
write cycle. Thewrite cycle is teminated by theealier risingedge of CE or WE. All address inputs must
be kept valid throghout the writecycle. WE must etum to thehigh stae for aminimum recvery time
(twr) before anothe cycle can beinitiated. The OE control signal should be kept inactive (Hipduring
write cyclesto avoidbuscontention. Howe\er, if the output drives ae enabdd (CE and OE acive) ten
WE will disable theoutputs in gow from its falling edge

DATA RETENTION MODE

The DS1230ABprovides full functional apability for Vcc greate than 4.75 volts and writprotectsby
4.5 volts. The DS1230Y provides fuilinctional cgpability for Vcc greater tlan 4.5 volts and write
protects ly 4.25 volts. Data is maintained in the edxe d Vcc without ary additional support cuitry.
The nonvolatile static RAMs constantinonitor Vcc. Shouldthe supplyvoltage deay, the N\Vv SRAMs
automaticaly write protect temselves, all inputs becomidon’t care,” and all outputs becomedtt
impedance. Ad/cc falls below approxnately 3.0 volts, a poweswitchingcircuit conrectsthe lithium
enegy sourceto RAM to retain @ta. Durirg powea-up, when \cc rises abovapproxmately 3.0 volts
the power switchig circuit connets external Vec to RAM and disonneets thelithium energy souce
Normal RAM operation an resune after Vcc exceeds 4.75 volts for the R330AB and 4.5 volts for the
DS1230Y.

FRESHNESS SEAL

EachDS1230device is shipped from Bllas Semiconductor with its lithium engrgource disconected,
guaranteing full enegy capacity. When V¢ is first applied at a levajreaer than 4.25 volts, the lithium
enegy souce is emabled for lattery back-up operation.
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DS1230Y/AB

PACKAGES

The DS1230 devicesire aailable in two pakages: 28-pin DP and 34-pin Pow€ap Module (PCM).
The 28-pin DP intgygrates a lithium battgr, an SRAM memoy and a nonvaltile control function inta
sinde pakage with a EDEC-standard, 600-mil [P pinout. The 34-pin PowerCapModule integrates
SRAM memog andnonvolatilecontol alorg with contacts fo connection to the lithium battein the
DS9034PCPowerCap.The PowerCap Module pkage desig allows a DS1230 PCM device to be
surfae@ mounted without subjectings lithium backup battey to destructivehigh-tempeature reflow
soldering After a DS1230 PCM is reflow soldered,DS9034PC PowerCap is snapmedtop of the
PCM to form a complete Nonvolatie SRAM module. The DS9034P&eysd to preventimproper
attachment. DS1230 PowerCap Modudesl DS9034PC PowerCaps ardexed se@rately andshipped
in separateontainers. Sethe DS9034PC data sheet forther 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
SolderingTempgeratue 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 specifications 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
DS1230ABPower Supplyoltage Vce 4.75 5.0 5.25 \%

DS1230Y 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 DS1230AB)

CHARACTERISTICS (ta: See Note 10) (Vcc=5V + 10% for DS1230Y)
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 @ 2.4V 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(DS1230AB) Vp 4.50 4.62 4.75 \%

Write Protection Voltag(DS1230Y) V1p 4.25 4.37 4.5 \%
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DS1230Y/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 DS1230AB)
CHARACTERISTICS (ta: See Note 10) (Vcc=5V + 10% for DS1230Y)
DS1230AB-70 | DS1230AB-85 | DS1230AB-100

PARAMETER | SYMBOL | DS1230Y-70 | DS1230Y-85 | DS1230Y-100 | UNITS | NOTES
MIN | MAX | MIN | MAX | MIN | MAX

Read Grcle tre 70 85 100 ns

Time

Access Tine tacc 70 85 100 ns
OE to Output toe 35 45 50 ns
Valid
CE to Output tco 70 85 100 ns
Valid
OE or CE to tcoe 5 5 5 s 5
Output Active
Output Hich Z too 25 30 35 ns 5
from
Desdection
Output Hold ton 5 5 5 s
from Address
Change
Write Cycle twe 70 85 100 ns
Time
Write Pulse twp 55 65 75 ns 3
Width
Address Setup taw 0 0 0 s
Time
Write Recovey twr1 5 5 5 ns 12
Time twr2 15 15 15 13
Output Hich Z toow 25 30 35 ns 5
from WE
Output Active toew 5 5 5 s 5
from WE
Data Saup tos 30 35 40 ns 4
Time
Data Hold toH1 0 0 0 ns 12
Time ton2 10 10 10 13
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DS1230Y/AB

AC ELECTRICAL CHARACTERISTICS (cont'd)

DS1230AB-120 | DS1230AB-150 | DS1230AB-200
PARAMETER | SYMBOL | DS1230Y-120 DS1230Y-150 DS1230Y-200 | UNITS | NOTES
MIN MAX MIN | MAX | MIN MAX
Read Grcle trc 120 150 200 ns
Time
Access Tine tace 120 150 200 ns
OE to Output toe 60 70 100 ns
Valid
CE to Output tco 120 150 200 ns
Valid
OE or CE to tcoe 5 5 5 s 5
Output Active
Output Hich Z too 35 35 35 ns 5
from
Desdection
Output Hold ton 5 5 5 s
from Address
Change
Write Cycle twe 120 150 200 ns
Time
Write Pulse twp 90 100 100 ns 3
Width
Address Setup taw 0 0 0 s
Time
Write Recovey twr1 5 5 5 ns 12
Time twr2 15 15 15 13
Output Hich Z toow 35 35 35 ns 5
from WE
Output Active toew 5 5 5 s 5
from WE
Data Seup tps 50 60 80 ns 4
Time
Data Hold Time toH1 0 0 0 ns 12
toH2 10 10 10 13
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DS1230Y/AB

READ CYCLE

tac

ViH ViH ViH
ADDRESSES N v Vi Vi
'OH f—
Vi tacc
— X ViH
CE N
Viy I‘— too
tog —
_ 3 & ViH
OE Vi
t
tcol i too
b hall ¥ Vou OUTPUT _ Von
our ¥ Vo DATA VALID g
SEE NOTE 1
twe
N
ADDRESSES Vi ViR S Vi
Vi VA Vi

* TR

Dout

Din

SEE NOTES 2, 3,4, 6,7, 8, and 12
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DS1230Y/AB

WRITE CYCLE 2

B |

ViH ViH ViH

ADDRESSES Vi Vi Vi
ta twp - twr2

" BN
- it

tcoe
—

ViH

'

Pour <X
tps tDH2
Din \ DATA IN STABLE v
POWER-DOWN/POWER-UP CONDITION
Veo o
Vrp
a2V
g — — — iR
c C
tpp [-— I D J —»! tREC |[@—
p a — -
- N NN |/
_/ -/
-
LEAKAGE CURRENT / D)

IL SUPPLIED FROM
LITHIUM CELL

SEE NOTE 11
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DS1230Y/AB

POWER-DOWN/POWER-UP TIMING

(ta: See Note 10)

PARAMETER SYMBOL | MIN | TYP MAX UNITS | NOTES
CE, at {4 befae Power-Down trp 0 Us 11
Ve slew fromVyp to OV (CE at Vip) t 300 s
Ve slew from OV to e (CE at Viy) tr 300 s
CE 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 yeas 9

WARNING:

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

NOTES:

1.
2.
3.

WE is high for a Read Gycle.
OE =V or V.. If OE =V, duringwrite cycle, the output buffs remain in a lgh-impedane state.

twp is specfied as he logical AND of CE and WE. twp is measured from thelatter of CE or WE
going low to theealier of CE or WE gaing high.

4. tpn, tps are neasuredrom the exrlier of CE or WE gaing high.

5. These pametas ae sampled with a SFpload andare not 100%ested.

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.

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

If WE is low orthe WE low transition oaurs prior to or simultaneously with the CE low transition,
the output buffersamain in a hgh-impedare state dung this peiod.

EachDS1230Y has built-in switch that disconnects the lithium source ungt V6 first goplied by
the user. Theexpeced br is ddined as accumulative time in the asence of V¢ stating from the
time powe is first gpplied bytheuser

10.All AC and DC ¢edricd charaderistics ae valid over the full opeating tempeature range. For

commaercial products, this engeis 0°C to 70C. For industrial productsIND), this ange is -40C to
+85°C.

11.1n a powe&-down condition the voltagonany pin may not exceed the voltagen Vcc.

12.twr1 and pyy are neasurd from WE going high.

13.twr2 and bn2 are neasurd from CE gaing Hgh.
14.DS1230 DP modules i@ recaynized by Undewriters Laboratay (U.L.[1) underfile E99151.

DS1230 PowerCap modules aeng@ing U.L. review. Contact théactory for status.
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DS1230Y/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
DS123Q TTP - SSS - I

Operaing Tenperatre Range
blank: 0 to 7C°
IND: -40° to +85C
Access pedl
70:  70ns
85: 85ns
100: 100 ns
120: 120 ns
150: 150 ns
200: 200 ns
Package Type
blank: 28-pin 600-mil IP
P: 34-pin PowerCap Module
V¢c Tolerance

4{ AB: 5%
Y: +10%

DS1230Y/AB NONVOLATILE SRAM, 28-PIN 740-MIL EXTENDED DIP
MODULE
R """'—"—ﬁ PKG 28-PIN

‘ DIM MIN | MAX

A IN. 1.480 1.500
MM 37.60 38.10

B IN. 0.720 0.740
MM 18.29 18.80

| ]
[~ A ™l CIN. | 0355 | 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
MM 3.05 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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DS1230Y/AB

DS1230Y/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 l
—i |1 '_i ”L‘ FD
. Le
SIDE VIEW
£y
-
s = =
T

BBsBEOEOD
[ ]
I

BOTTOM VIEW: REFERENCE ONLY

—— COMPONENTS AND PLACEMENTS
MAY DIFFER FROM THOSE SHOWN
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DS1230Y/AB
DS1230Y/AB NONVOLATILE SRAM, 34-PIN POWERCAP MODULE WITH

POWERCAP

' A ‘ PKG INCHES

‘ DIM MIN NOM MAX

RULLLELELHGGTTTT D 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

goonoooon  deacanameanong

. |

1000000000

dataansoancant

N
\___. 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 soldemppl flux to the pad, heat the
lead frame pad and gply solde. To remove pat, aply 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 RLCC soclet, attacha DS9034PC PowerCap to a module
basetheninsertthe completanoduleinto the socketone row of lads at a time, puskgnonly on the
corners 6 the cap. Newr apply force D the centr of the device. Toremove ffom a soclet, use a BCC
extraction tool and ensure that it does not hit or dggaay of the moduldC componentsDo not use
any other tool for exraction.
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DS1230Y/AB

RECOMMENDED POWERCAP MODULE LAND PATTERN

i

—000000ooo0oooomoD ¥

A

B

_mF

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




