D51645Y/AB, D51645YLPM/ABLPM

DALLAS DS1645Y/AB, DS1645YLPM/ABLPM

SEMICONDUCTOR Partitionable 1024K NV SRAM

FEATURES PIN ASSIGNMENT

® Data retention in the absence of Ve

NG 1 32 Vee
#® Data is automatically protected during power loss
A16 2 31 A15
#® Directly replaces 128K x 8 volatile static RAM or EE- A4 3 30 NG
PROM sz W4 2o l| WE
® Write protects selected blocks of memory regardless A7 5 28 M3
of Ve status when programmed AB 8 27 AB
A5 7 26 A9
#® Unlimited write cycles a4 8 25 "
®* Low-power CMOS operation A3 9 24 OF
A2 10 23 Ao
. i —
Over 10 years of data retention Al " 2 =0
® Standard 32-pin JEDEC pinout (DS1645Y/AB) A0 12 21 tledy
DQo 13 20 DQ6
* Available in access times as fast as 70 ns
[s]e]] 14 19 DQs
®* Read cycle time equals write cycle time ] e ] 15 18 D4
GND 16 17 DQ3

® Full +10% operating range (DS51645Y and
32-PIN ENCAPSULATED PACKAGE
DS1645YLPM) {740 MIL EXTENDED)

#® Optional +5% operating range (DS1645AB and

DS1645ABLPM) NG " 2 NG
o . . . A5 2 33 NG
® |ithium energy source is selectrically disconnected to Al6 3 32 Ala
retain freshness until power is applied for the first PFO 4 81 A13
time Voo 5 30 A2
: WE [ 29 A1
. . . OE 7 28 AlO
#® Optional industrial temperature range of -40°C to CE 8 27 A9
+85°C, designated IND pa7 9 26 Ag
[slel 10 25 A7
. . DQs 11 24 AB
]
Optional low profile module (LPM) Dot 12 2 A5
- Fits into standard 68-pin PLCC surface mount- baQs 13 22 A4
able socket paz I 2l Ad
[s]eJ] 15 20 A2
— 255 mils package height bQo 18 19 Al
) . . GND 17 18 Ao
— Power failoutput warns processor ofimpending
power failure 34-PIN LOW PROFILE MODULE ({LPM)
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D51645Y/AB, D51645YLPM/ABLPM

PIN DESCRIPTION

A0 - A6 — Address Inputs
CE - ChipEnable
GND - Ground

DQO - DQ7 - Data In/Data Qut
Veo - Power (+5V)
WE - Write Enable
OE — Qutput Enable
NC - No Connect

ORDERING INFORMATION
DS1645AB-XXX 32-pin thru-hole module
—-70 70 ns access
-85 85 ns access
—-100 100 ns access
-120 120 ns access

DS1645ABLPM-XXX

-70 70 ns access
-100 100 ns access

34-pin low profile module

DS1645Y-XXX 32-pin thru-hole moduls

-70 70 ns access
-85 85 ns access
-100 100 ns access
-120 120 ns access

DS1645YLPM-XXX

—-70 70 ns access
—-100 100 ns access

34-pin low profile module

DESCRIPTION

The DS1645Y/AB 1024K Monvolatile SRAM is a
1,048,576-bit, fully static, nonvolatile SRAM organized
as 131,072 words by 8 bits. The DS1645Y/AB has a
self-cantained lithium energy source and cantrol circuit-
ry which constantly monitors Ve for an out-of-toler-
ance condition. When such acondition occurs, thelithi-
um energy source is automatically switched on and
write protection is unconditionally enabled to prevent
garbled data. In addition the device has the ability to un-
conditionally write protect blocks of memory so thatin-
advertent write cycles do notcorrupt program and spe-
cialdata space. Thereis no limiton the number of write
cycles which can be executed and no additional support
circuitry is required for microprocessor interface. The
nonvolatile static RAM can be used in place of existing
128K x 8 static RAM directly conforming to the popular
bytewide 32-pin DIP standard. The DS1645YLPM/
ABLPM is a low profile module that fits into a standard
68-pin PLCC surface mountable socketand is function-
allyequivalenttothe DS1645Y/AB. The DS1645YLPM/
ABLPM also privides a power fail output that warns a
processar of impending power failure.

OPERATION - READ MODE

The DS1645Y/AB executes a read cycle whensver WE
(Write Enable} is inactive (high} and E(C hip Enable}is
active (low). Theunique address specified by the 17 ad-
dress inputs (Ap - A;g) defines which of the 131,072 by-
tes of data is accessed. Valid data will be available to
the sightdata outputdrivers within tyrc (Access Time)
after the last address input signal is stable, providing
that CE and OE access times are also satisfied. 1f OE
and CE access times are not satisfied, thendata access
mustbe measured from the lateroccurring signal (Eor
OE}and the limiting parameter is eithertyq for ﬁortOE
for OF rather than address access.

OPERATION - WRITE MODE

The DS1645Y is in the write mods whenever the WE
and CE signalsarein the active (low) state after address
inputs are stable. The later occurring falling edge of CE
or WE will determine the start of the write cycle. The
write cycle is terminated by the earlier rising edge of CE
orWE. Alladdress inputs mustbe keptvalid throughout
the write cycle. WE must return to the high state for a
minimum recovery time (twg} before another cycle can
be initiated. The OE contral signal should be kept inac-
tive (high) during write cycles to avoid bus contention.
Howsever, if the output bus has been enabled (CE and
Eactiva) then WE will disable the outputsintgpw from
its falling edge.

DATA RETENTION MODE

The DS1645Y provides fullfunctional capability for Vpe
greater than 4.5 volts and write protects by 4.37 volts
nominal (Voo greater than 4.75V and write protect at
4.62V nominal for DS1645AB). Data is maintained in
the absence of Vo without any additional support cir-
cuitry. The DS1645Y constantly monitors V. Should
the supply voltage decay, the RAM will automatically
write protect itself. Allinputs to the RAM become “don't
care” and all outputs are high impedance. As Vo falls
below approximately 3.0 volts, the power switching cir-
cuitconnects the lithium energy source to RAM to retain
data. During power-up, when Vg rises above approxi-
mately 3.0 volts, the power switching circuit connects
external Vo tothe RAM anddisconnectsthe lithium en-
ergy source. Mormal RAM operation can resume after
Vep excoeds 4.5 volts (4.75 volts for the DS1645AB).

052595 212



D51645Y/AB, DS1645YLPM/ABLPM

FRESHNESS SEAL AND SHIPPING

The NILY/AB is shipped from Dallas Semiconduc-
tar with the lithium energy source disconnected, guar-
anteseing full energy capacity. When Vo is applied ata
levelofgreaterthan Vrp, the lithium energy sourceis en-
abled for battery backup operation.

PARTITION PROGRAMMING MODE

The register controlling the partition switch is selected
by recognition of a specific binary pattern which is sent
on address lines A13 - A16. These address lines are
the four upper order address lines being sent to RAM.
The pattern is sent by 20 consecutive read cycles with
the exact patternas shown in Table 1. Pattern matching
must be accomplished using read cycles; any write
cycles will reset the pattern matching circuitry. If this
pattern is matched perfectly, then the 21stthrough 24th

read cycle will load the partition switch. Since there are
16 possible write protected partitions the size of sach
partition is 128K/16 or BK x 8. Each partition is repre-
sented by one of the 16 bits contained in the 21st
through 24th read cycle as defined by A13 through A16
and shown in Table 2. A logical 1 in a bit location sets
that partition to write protect. Alogical0 in a bit location
disables write protection. Forexample, ifduring the pat-
tern match sequence bit22 on address pin A14wasa,
this would cause the partition register location for parti-
tion 5 to be setto a 1. This in turn would cause the
NILY/AB to inhibit WE internally when A16 A15 A14
A13=0101. Note that while setting the partition register,
data which is being accessed from the RAM should be
ignored as the purpose ofthe 24 read cycles is to setthe
partition switch and not for the purpose of accessing
data from RAM.

052595 3112



D51645Y/AB, D51645YLPM/ABLPM

PATTERN MATCH TO WRITE PARTITION REGISTER Table 1

FIRST BITS ENTERED

PARTITION REGISTER MAPPING Table 2

Id
LAST GROUP ENTERED

1l2]s]als|e|7]s|e|10]1n]12]18|1a]15]16[17]18[19|20]21 [22 |23 ]2
ats (1ot |11 {1lolaltf1 1 ]olololololt ]|t ]a]1|x]|x]|x]|x
ata |1 |1 (11t folols |t i lololi]olt|1]o]lolo]o]x|x]|x]|x
ats (1|1 (1 |1 fofolt 1 |tfololt1 ot ]ol1|o]ofa]1|x]|x]|x]|x
ate |1 |1 fojofolt st ]olol1]olo]lolt ot ]olo]o]x|x]|x]|x

///

Bit number in pat-

Address tern match se- Address State Affected
Pin quence Partition Number {Aqg Aqs Aqg Aqg)
A13 BIT 21 PARTITION O 0000
Al4 BIT 21 PARTITION 1 0001
A15 BIT 21 PARTITION 2 0010
Al BIT 21 PARTITION 3 0011
A13 BIT 22 PARTITION 4 0100
Al4 BIT 22 PARTITION 5 0101
A15 BIT 22 PARTITION & 0110
Al6 BIT 22 PARTITION 7 0111
Al13 BIT 23 PARTITION 8 1000
Al4 BIT 23 PARTITION 9 1001
Al15 BIT 23 PARTITION 10 1010
Al16 BIT 23 PARTITION 11 1011
Al13 BIT 24 PARTITION 12 1100
Al4 BIT 24 PARTITION 13 1101
Al1B BIT 24 PARTITION 14 1110
Al16 BIT 24 PARTITION 15 1111

052595 412




D51645Y/AB, DS1645YLPM/ABLPM

ABSOLUTE MAXIMUM RATINGS*
Valtage on Any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.5V to +7.0V
0°C to 70°C, -40°C to +85°C forind parts

-40°C to +70°C, -40°C to +85°C for ind parts

260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is notimplied. Exposureto absolute maxi-

mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS

(0°C to 70°C)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
DS51645Y Power Supply Voltage Vee 4.5 5.0 5.5 V'
DS1645AB Power Supply Voltage Vee 4.75 5.0 5.25 A
Logic 1 ViH 2.2 Vee v
Logic 0 VL 0.0 +0.8 v
(0°C to 70°C; Veo=5Y £ 5% for DS1645AB)

DC ELECTRICAL CHARACTERISTICS (0°C 10 70°C; V=5V £ 10% for DS1645Y)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Leakage Current M -1.0 +1.0 uA
/0 Leakage Current ho -1.0 +1.0 uA
CE=VigeVee
Output Current @ 2.4V laH -1.0 mA
Output Current @ 0.4V laL 2.0 mA 15
Standby Current CE = 2.2V leest 5.0 10.0 mA
Standby Currentﬁ:Vcc-O.SV lepge 3.0 5.0 mA
Operating Current lecot 85 mA
Write Protection Voltage Vrp 4.25 4.37 4.5 v
(DS1645Y)

Write Protection Voltage Vrp 4.50 4.62 4.75 v
(DS1645AB)

CAPACITANCE (ty = 25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 10 pF
Input/Qutput Capacitance Cro 5 10 pF

052595 5112



D51645Y/AB, D51645YLPM/ABLPM

(0°C to 70°C; V=5V * 5% for DS1645AB)

AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; V=5V £ 10% for DS1645Y)
DS1645Y/AB-70 DS1645Y/AB-85
PARAMETER SYMBOL MIN MAX MIN MAX UNITS | NOTES
Read Cycle Time tre 70 85 ns
Access Time tace 70 85 ns
OE to Output Valid top 35 45 ns
CE to Output Valid tco 70 85 ns
OE or CE to Qutput Valid teoEe 5 5 ns 5
Qutput High Z from Deselection ton 25 30 ns 5
Output Hold from Address toH 5 5 ns
Change
Write Cycle Time twe 70 85 ns
Write Pulse Width twp 55 65 ns 3
Address Setup Time taw 0 0 ns
Write Recovery Time twr1 10 10 ns 13
twgrz 10 10 nd 14
Output High Z from WE tapw 25 30 ns 5
Qutput Active fram WE toEw 5 5 ns 5
Data Setup Time tos 30 35 ns 4
Data Hold Time from WE toH1 5 5 ns 13
toH2 5 5 ns 14
DS1645Y/AB-100 | DS1645Y/AB-120
PARAMETER SYMEOL MIN MAX MIN MAX UNITS | NOTES
Read Cycle Time tpe 100 120 ns
Access Time tace 100 120 ns
OE to Qutput Valid tag 50 60 ns
CE to Output Valid tco 100 120 ns
OE or CE to Qutput Valid tecoE 5 5 ns 5
Qutput High Z from Deselection ton 35 35 ns 5
Qutput Hold from Address toH 5 5 ns
Change
Write Cycle Time twe 100 120 ns
Write Pulse Width twp 75 90 ns 3
Address Setup Time taw 0 0 ns
Write Recovery Time twRri 10 10 ns 13
twRrz 10 10 ns 14
Output High Z from WE toow 35 35 ns 5
Output Active from WE toew 5 5 ns 5
Data Setup Time tos 40 50 ns 4
Data Hold Time from WE toH1 5 5 ns 13
toH2 5 5 ns 14

052595612



D51645Y/AB, DS1645YLPM/ABLPM

AC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; Vogy=4.50V to 5.50V)*

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Address Setup tas 0 ns
Address Hold tAH 50 ns
Read Recaovery tRr 10 ns
CEIl Pulse Width tow 75 ns

*For loading partition register

TIMING DIAGRAM: LOADING PARTITION REGISTER

e
™ Yin Vin 77
A13-A16 BIT 1 BIT 2 cc BIT 24

2 J

s [

o — tay
_ M tow
CE -

4/; . %/—\_ﬁ

OF
WE A Ym
READ CYCLE
tre
N v A
\ve H H 'Y H
ADDRESSES vy Vi v,
- - —
Vg tacc
NN S B 77
N BERNN NN T // P
Vin too >
tog —=]
_ ~ "IH*/ v
: N N R v RN IIINLl PPl
- tCOE= - oo
tcoe v N
s Yon OUTPUT  Vou
Bour \72 ; ><)§<,, VoL DATA VALID Vor><‘ g; \>
SEE NOTE 1
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D51645Y/AB, D51645YLPM/ABLPM

WRITE CYCLE 1

- twe
N, [
ADDRESSES gV VinT T Vi
SR Vi1 Vi
taw
Vi ViL A, gl
- twe . _ twai
_ - - -
WE -
Vi T~ \\ A v
NN N v L7
toEw
topw—"
HIGH
D \ IMPEDANGE \
out ~ N
os o H1
Vin Vi,
. . Vi
DN < paTAINSTABLE X
Vi Vi
SEE NOTES 2,6, AND 7
WRITE CYCLE 2 |
- 1WC L
ADDRESSES S Y T Ym
~
Vi Vi Vi
| tavg o twp . twrz
GE L |
Vi AN L, Vi
v N vy Vi
IL
ViH
e \\ \\\ \\ N Vi Vil // // ///
icoe . toow
A 7
Dourt <
7 N N,
‘ ns pH2
\‘im Vig
[ DATA IN STABLE .
A vy

SEE NOTES 2 AND &
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D51645Y/AB, DS1645YLPM/ABLPM

POWER-DOWN/POWER-UP CONDITION

Veg —— —
Veerp— — — [\~ — — — — — — — — — — — — — — — — m
2y —————«w® — — — — —— —— — —— — — — — — —4 — 1
tr o — [— 1g
C C
tpp [a— J J | —me REC|a—
Pl
BN ‘ \ \ | —
WE, CE — -
C -
D D)
LEAKAGE CURRENT
I SUPPLIED FROM CATA RETENTION
LITHIUM GELL - TME ——————— ™
tor
See note 12.
POWER-DOWN/POWER-UP TIMING
SYMBOL PARAMETER MIN TYP MAX UNITS NOTES
tpp ﬁ, ﬁ, at V|y before Power-Down 0 us 12
tp Ve slow from 4.5V to OV (CE at V) 300 us
tg Ve slew from 0V to 4.5V (CE at V 0 us
trec CE, ﬁatV,H after Power-Up 25 125 ms
(14 = 25°C)
SYMBOL PARAMETER MIN TYP MAX UNITS NOTES
tor Expected Data Retention Time 10 years g, 1
WARNING:

Undernocircumstance are negative undershoots, of any amplitude, allowed when device is in battery backup modse.

052595 9112



D51645Y/AB, D51645YLPM/ABLPM

NOTES:

1.

WE is high for a Read Cycle.

2. DOE = Vi or VL. If OF = Vq during write cycle, the output buffers remain in a high impedance state.

3. twp is specified as the logical AND of CE and WE. twp is measured from the latter of CE or WE going low to
the earlierof CE or WE going high.

4. tpg is measured from the oarlior of CE or WE gaing high.

5. These parameters are sampled with a 5 pF load and are not 100% tested.

6. Ifthe CE low transition occurs simultaneously with or latter than the WE low transition in Write Cycle 1, the
output buffers remain in a high impedance state during this period.

7. Ifthe CE high transition occurs prior to or simultaneously with the WE high transition, the output buffers re-
main in high impedance state during this period.

8. IfWE 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 during this period.

9. Each DS1645Y has a built-in switch that disconnects the lithium source until Vo is first applied by the user.
The expected tpg is defined as accumulative time in the absence of V- starting from the time power is first
applied by the user.

10. All DC operating conditions, DC electrical characteristics, and AC electrical characteristics apply to both stan-
dard parts and those designated IND. Parts with the IND designation meset specifications over a temperature
range of -40°C to +85°C.

11.The expected data retention time for parts designated IND meet or exceed the specified tpg at 26°C. IND
parts which are continuously exposed to 85°C will have atpp of 2 years. The amount of time that IND parts
are exposed to temperatures of less than §5°C will significantly prolong data retention time. For example,
parts exposed continuously to temperatures of 70°C will have a tpp of 7 years.

12.In a power down condition the voltage on any pin may not exceed the voltage on V.

13.twRri. tony are measured from WE going high.

14. twge, tpy2 are measured from CE going high.

15.The power fail output signal (PFO}) is driven active (Vg =0.4V) when the Vo trip point occurs. While active,
the PFO pin can sink 4 mA and will maintain a maximum output voltage of 0.4 volts. When inactive, the volt-
age output of PFO is 2.4 volts minimum and will source a currentof 1 mA. This signalis only present on the
DS1645YLPM/ABLPM.

DC TEST CONDITIONS AC TEST CONDITIONS

Qutputs Open Qutput Load: 100 pF + 1TTL Gate

Cycle = 200 ns Input Pulse Levels: 0 - 3.0V

All voltages are referenced to ground Timing Measurement Reference Levels

Input: 1.5V
Qutput: 1.5V

Input pulse Rise and Fall Times: 5 ns

052595 1012



D51645Y/AB, DS1645YLPM/ABLPM

DS1645Y/AB NONVOLATILE SRAM 32 PIN 740 MIL MODULE

e —

PKG 32-PIN

DIM MIN MAX
AN, 1.680 1.700
MM 42.67 43.158
B IN. 0.720 0.740
MM 18.28 15.80
C N 0.355 0.373
MM 9.02 9.52
D IN. 0.080 7.110
MM 2.03 2.79
E IN. 0.015 0.025
MM 0.38 0.63
F IN. 0.120 0.160
MM 3.05 4.08
G IN. 0.090 7.110
MM 2.29 2.79
H IN. 0.590 0.630
MM 14.99 16.00
4N, 0.008 0.012
MM .20 0.30
K IN. 0.015 0.021
MM 0.38 0.53
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D51645Y/AB, D51645YLPM/ABLPM

DS1645YLPM/ABLPM 34-PIN LOW PROFILE MODULE (LPM)

PKG INCHES

CIM MIN MAX

A 0.955 0.970

B 0.840 0.855

_J'_ G 0.230 0.250

T A D 0.975 0.995

E

E 0.050 B5C

F 0.015 0.025

i

Suggested 68—-pin PLCC surface mountable sockets
with leads on two sides only are:

McKenzie 34P-SMT-3
Harwin HIS-40001-04
Dallas Semiconductor DS34PIN-PLC

Forrecommended prototype/breadboard socksets, con-
tact the Dallas Semiconductor factory.
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