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The DS1323 can be configured via the MODE pin for three different arrangements of the four attached
SRAMs. The state of the MODE pin is latched at Ve = Veerp On power-up. See Figure 1 for details.
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MODE = GND (4 4, 4 14> SRAM):

AB
DS1323 CEO1
BANK 1 00
CEl1 CEO2
BANK 2 01
A 2-TO-4
DECODER CEO3
B BANK 3 10
CEO4
BANK 4 1

MODE = Vceo (2 41, &4 2 4~ SRAM):

DS1323
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MODE = F&E#(1L4H, 4 44> SRAMS):

UPPER LOWER
BYTE BYTE
CEO4 CEC3 Ceoz CEOT
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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Any Pin Relative to Ground.............cooiviii i e e, -0.3V to +6.0V
(@] oo =10 T4 01=T LU -40°C to +85°C
Storage Temperature... ...-55°C to +125°C
Lead Temperature (soldermg 10s) ................................................................................ +300°C

Soldering Temperature (reflow)... ...+260°C

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 not implied. Exposure to absolute maximum rating conditions for extended periods of time may affect reliability.

PACKAGE THERMAL CHARACTERISTICS (Note 1)

TSSOP
Junction-to-Ambient Thermal ReSIStaNCe (Ba) ...« uuvvvrriieiie it e 73.8°C/W
Junction-to-Case Thermal ReSISTANCE (B10) ... vu v v eue ettt e e e e e e e 20°C/W

Note 1: Package thermal resistances were obtained using the method described in JEDEC specification
JESD51-7, using a four-layer board. For detailed information on package thermal considerations,
refer to china.maxim-ic.com/thermal-tutorial.

RECOMMENDED OPERATING CONDITIONS
(Ta = -40°C to +85°C)

PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
Supply Voltage Vel 3.0 3.3 3.6 V 2
Battery Supply Voltage Vgat 2.0 6.0 \Y
Logic 1 Input ViH 2.0 Veei+0.3 V 3
Logic 0 Input Vi -0.3 0.6 \ 3
DC ELECTRICAL CHARACTERISTICS
(VCCI > Veerp, Ta =-40°C to +85°C.)
PARAMETER SYMBOL | CONDITION MIN | TYP | MAX | UNITS | NOTES
Supply Current lcc1 TTL inputs 50 200 UA 4
Supply Current lcco CMOS inputs 30 100 HA 4,5
RAM Supply Voltage Vceo Vcer-0.2 \/
RAM Supply Current lcco Veeo > Vel - 80 mA
0.2V
RAM Supply Current lccoz Vceo > Vg - 140 mA
0.3V
Vce Trlp Point Vcerp 2.8 2.9 3.0 V
VeaT Trlp Point VagTp 2.5 2.6 2.7 Vv
Output Current lon 2.2\ -1 mA 6,7
Output Current loL 0.4V 4 mA 6, 7
Input Leakage I -1.0 +1.0 UA
Output Leakage lio -1.0 +1.0 HA
Battery Monitoring RinT 0.8 1.2 15 MQ
Test Load

#
o
p=i|
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DC ELECTRICAL CHARACTERISTICS
(Vcei < Vear; Vea < Veerp, Ta =-40°C to +85°C.

PARAMETER SYMBOL CONDITION MIN | TYP | MAX | UNITS | NOTES
Battery Current IgaT 100 nA 4
Battery Backup Current lccos Vceo > Vear -0.2V 500 HA
Supply Voltage Vceo VBaT \
-0.2
CEO Output Von Veat Vv 8
-0.2
CAPACITANCE
(Ta=+25°C))
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Input Capacitance Cin 7 pF
(CEl, MODE)
Output Capacitance Cout 7 pF
(CEO,BW,RST)
AC ELECTRICAL CHARACTERISTICS
(VCCI > Veerp, Ta=-40°C to +85°C.)
PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
CEIto CEO Propagation Delay tep 15 25 ns
CE Pulse Width tce 1.5 HS 9
Vcc Valid to End of trec 125 ms 10
Write Protection
Vcc Valid to CEI Inactive tu 2 ms
Ve Valid to RST Inactive trru 150 200 350 ms 7
Ve Valid to Bw Valid tepu 1 S 7
AC ELECTRICAL CHARACTERISTICS
(VCCI < Vcere, Ta =-40°C to +85°C.)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Vcc Slew Rate tr 150 Js
Ve Fail Detect to RST Active treD 15 s 7
Vcc Slew Rate tr 15 s
AC ELECTRICAL CHARACTERISTICS
(VCCI > Vecere, Ta=-40°C to +850C.)
PARAMETER SYMBOL MIN TYP MAX UNITS | NOTES
Battery Test to BW Active taw 1 S 7
Battery Test Cycle-Normal teTeN 24 hr
Battery Test Cycle-Warning teTcw 5 S
Battery Test Pulse Width taTPW 1 S
Battery Detach to Battery Attach tspBA 7 S
Battery Attach to BW Inactive tsasw 1 S 7
FTUL, 147
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TIMING DIAGRAM: POWER-UP
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If Veat > Veetpr, Veco Will begin to slew with Ve when Vee) = Veere.
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TIMING DIAGRAM: POWER-DOWN
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NOTES:
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TIMING DIAGRAM: BATTERY WARNING DETECTION

Veetp
v,
ce tgpy —
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I
LN Vore \\_..J
‘BTCN .
taTPW BTCW >
BATTERY
TEST ]L l\. T N N 7{ \
BW / )v".

NOTE:

tew is measured from the expiration of the internal timer to the activation of the battery warning output Bw .

TIMING DIAGRAM: BATTERY REPLACEMENT
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NOTES:

Noogokrwn

8.
9.
10. ceo1 through CEO4 will be held high for a time equal to trec after Ve crosses Vecrp 0N power-up.
11. The DS1323 is recognized by Underwriters Laboratories (UL) under file E99151.

All voltages referenced to ground.

In battery backup mode, inputs must never be below ground or above Vcco.

Measured with outputs open.

All inputs within 0.3V of ground or V.

Measured with a load as shown in Figure 3.

BW and RST are open drain outputs and, as such, cannot source current. External pull-up resistors
should be connected to these pins for proper operation. Both BW and RST can sink 10mA.

Chip Enable Outputs CEO1 — CEO4 can only sustain leakage current in the battery backup mode.
tce maximum must be met to ensure data integrity on power down.

DC TEST CONDITIONS AC TEST CONDITIONS
Outputs Open Output Load: See below
All voltages are referenced to ground Input Pulse Levels: 0 - 3.0V
Timing Measurement Reference Levels
Input: 1.5V
Output: 1.5V

Input Pulse Rise and Fall Times: 5ns

WA K3

80002

30 pF*

*INCLUDING SCOPE AND JIG CAPACITANCE
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=
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(Vcc = +3.3V, Ta = +25°C, unless otherwise specified.)

SUPPLY CURRENT vs. TEMPERATURE
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SR T AR (58)

(Vcc = +3.3V, Ta = +25°C, unless otherwise specified.)

/CE PROPAGATION DELAY vs. TEMPERATURE
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DS1323+T&R -40°C to +85°C 3.3 20 TSSOP
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