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ABSOLUTE MAXIMUM RATINGS

Voltage Range on Vcc Pin Relative to Ground .....-0.3V to +6.0V

Operating Temperature Range ...........c..cccceeeve. -40°C to +85°C
Storage Temperature Range
EDIP, BGA .. -40°C to +85°C
SO -55°C to +125°C

Lead Temperature (soldering, 10S) ......c.ccccoovriiiiiiiinnnn. +260°C
(Note: EDIP is hand or wave-soldered only.)
Soldering Temperature (reflow)

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DC ELECTRICAL CHARACTERISTICS

(Vee = Veemin) to Veemax), Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
-33 2.97 3.3 3.63
Supply Voltage (Note 2 V \
PPy ge ) ce -5 4.5 5.0 5.5
VBACKUP Input Voltage
(DS12R885 Only) Veackup | (Note 2) 2.0 Vour |V
Input Logic 1 ViH (Note 2) 2.2 Vgc; v
Input Logic O ViL (Note 2) -0.3 +0.8 Y
Ve Power-Supply Current -33 0.7 2
| mA
(Note 3) TS 0.8 2
-5 0.250 0.5
Ve Standby Current (Note 4 | mA
ce Y ( ) ces -33 0.140 0.3
Input Leakage I -1.0 +1.0 pA
I/O Leakage loL (Note 5) -1.0 +1.0 PA
Input Current IMOT (Note 6) -1.0 +500 uA
Output Current at 2.4V |oH (Note 2) -1.0 mA
Output Current at 0.4V loL (Note 2) 4.0 mA
, -33 2.7 2.88 2.97
Power-Fail Voltage (Note 2) VPF \
-5 4.05 4.33 4.5
. , -33
VRT Trip Point VRTTRIP : 1.3 \Y
Tnckle—Charger Current-Limiting R1 DS12R885 Only 10 kQ
Resistor
Trickle-Charger Output Voltage Vout DS12R885 Only 3.05 \
2 Maxim Integrated
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DC ELECTRICAL CHARACTERISTICS (DS12R885 Only)

(Vee =0V, Veackup = 3.2V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS

VBackup Current (OSC Ony;
Ta = +25°C, VBACKUP = 3.0V

VBackup Current (Oscillator Off) | IBACKUPDR | (Note 7) 100 nA

IBACKUP2 | (Note 7) 800 1000 nA

AC ELECTRICAL CHARACTERISTICS
(Vee = 4.5V t0 5.5V, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Cycle Time tcye 180 DC ns
Pulse Width, DS Low or RW High|  PWgL_ 80 ns
Pulse Width, DS High or RW Low |  PWgnH 65 ns
Input Rise and Fall tR, tF 30 ns
R/W Hold Time tRWH 0 ns
R/W Setup Time Before DS/E tRWS 10 ns
hip-Sel tup Time Befor
gs ErSRe/%ct Setup e Before fos 5 ns
Chip-Select Hold Time tCH 0 ns
Read-Data Hold Time tDHR 5 35 ns
Write-Data Hold Time tDHW 0 ns
Address Valid Time to AS Fall tASL 20 ns
Address Hold Time to AS Fall tAHL 5 ns
Delay Time DS/E to AS Rise tASD 10 ns
Pulse Width AS High PWasH 30 ns
Delay Time, AS to DS/E Rise tASED 35 ns
(Ojru;p/\uwt Data Delay Time from DS {ODR (Note 8) 15 60 ns
Data Setup Time tpsw 50 ns
Reset Pulse Width tRWL 5 us
TRQ Release from DS tiRDS 0 2 us
TRQ Release from RESET tIRR 0 2 us
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AC ELECTRICAL CHARACTERISTICS
(Vee = 2.97V to 3.63V, Ta = -40°C to +85°C.) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Cycle Time tcyc 280 DC ns
Pulse Width, DS Low or R/W High PWEL 130 ns
Pulse Width, DS High or R/W Low PWEH 0 ns
Input Rise and Fall R, tF 30 ns
R/W Hold Time tRWH 0 ns
R/ Setup Time Before DS tRWS 15 ns
gglg;Ssleict Setup Time Before tcs 8 ns
Chip-Select Hold Time tcH 0 ns
Read-Data Hold Time tDHR 5 55 ns
Write-Data Hold Time tDHW 0 ns
Address Valid Time to AS Fall tASL 30 ns
Address Hold Time to AS Fall tAHL 15 ns
Delay Time DS to AS Rise tASD 15 ns
Pulse Width AS High PWasH 45 ns
Delay Time, AS to DS Rise tASED 55 ns
;)rugjwu_t Data Delay Time from DS {ODR (Note 8) 20 80 ns
Data Setup Time tDsw 70 ns
Reset Pulse Width tRWL 5 ys
TRQ Release from DS tiRDS 0 2 us
TRQ Release from RESET tIRR 0 2 us

4 Maxim Integrated
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POWER-UP/POWER-DOWN CHARACTERISTICS
(Ta = -40°C to +85°C) (Note 1)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Recovery at Power-Up tRPU 20 200 ms
Vcc Fall Time; VPF(MAX) to tF 300 HS
VPE(MIN)

Ve Rise Time; VPF(MIN) to R 0 us

VPF(MAX)

DATA RETENTION (DS12CR887)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Expected Data Retention tDR Ta = +25°C 5 Years
CAPACITANCE
(Ta = +25°C)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Capacitance on All Input Pins
Except X1 and X2 CiN (Note 9) 10 PF
Capacitance on IRQ, SQW, and
DQ Pins Cio (Note 9) 10 pF
AC TEST CONDITIONS
PARAMETER TEST CONDITIONS
Input Pulse Levels (-5) 0to 3.0V
Input Pulse Levels (-33) Oto2.7V
Output Load Including Scope and Jig (-5) 50pF + 1TTL Gate
Output Load Including Scope and Jig (-33) 25pF + 1TTL Gate
Input and Output Timing Measurement Reference Levels Input/Output: VL maximum and ViH minimum
Input-Pulse Rise and Fall Times 5ns

WARNING: Negative undershoots below -0.3V while the part is in battery-backed mode may cause loss of data.

Note 1: Limits at -40°C are guaranteed by design and not production tested.

Note 2: All voltages are referenced to ground.

Note 3: All outputs are open.

Note 4: Specified with CS = DS = R/W = RESET = Vcc; MOT, AS, ADO-AD7 = 0; VBACKUP open.

Note 5: Applies to the ADO to AD7 pins, the IRQ pin, and the SQW pin when each is in a high-impedance state.
Note 6: The MOT pin has an internal 20kQ pulldown.

Note 7: Measured with a 32.768kHz crystal attached to X1 and X2.

Note 8: Measured with a 50pF capacitance load.

Note 9: Guaranteed by design. Not production tested.
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BT IEFFIE

(Vee = +3.3V, Ta = +25°C, unless otherwise noted.)
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