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ABSOLUTE MAXIMUM RATINGS

V10 BAT T o -0.3V, +7V

BATT-10 GND ..ot +1V
BATT+ to BATT-

Power Not Applied.........cooiiiiiii +20V

With Power Applied...........ccccooiiiinnn, The higher of 20V or

+2V x (programmed cells)

DRV 10 GND ..o -0.3V, +20V

FASTCHG to BATT- ..o

All Other Pins to GND
V4 CUurrent.....oooooiiiiiceei
DRV CUIMENt. .o 100mA

REF CUIMENt...oiiie e 10mA
Continuous Power Dissipation (Ta = +70°C)
Plastic DIP (derate 10.563mW/°C above +70°C............ 842mwW
Narrow SO (derate 8.70mW/°C above +70°C ............. 696MmwW
CERDIP (derate 10.00mW/°C above +70°C................. 800mwW
Operating Temperature Ranges
MAX71_C_E .ot 0°C to +70°C
MAX71_E_E .o -40°C to +85°C
MAX7A_MJIE ..o -55°C to +125°C

Storage Temperature Range -65°C to +150°C
Lead Temperature (soldering, 10S) .......ccccoovviiiiiiinnens. +300°C

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.

ELECTRICAL CHARACTERISTICS

(lv+ = 10mA, Ta = TmIN to Tmax, unless otherwise noted. Refer to the Typical Operating Circuit. All measurements are with respect to

BATT-, not GND.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
V+ Voltage 5mA < lv4 < 20mA 4.5 55 V
Iv+ (Note 1) 5 mA
BATT+ Leakage V+ =0V, BATT+ = 17V 5 PA
BATT+ Resistance with Power On PGMO = PGM1 = BATT-, BATT+ = 30V 30 kQ
C1 Capacitance 0.5 uF
C2 Capacitance 5 nF
REF Voltage OmA < IREF < TmA 1.96 2.04 \
Undervoltage Lockout Per cell 0.35 0.50 \
External V| jmiT Input Range 1.25 2.50 \
THI, TLO, TEMP Input Range 0 2 V
THI, TLO Offset Voltage (Note 2) 0V < TEMP < 2V, TEMP voltage rising -10 10 mV
THI, TLO, TEMP, V| jmiT Input Bias Current -1 1 HA
Vi miT Accuracy ;GZ\I\//IS XLFL,\(A;RAT 3\5/\: 5mA <IpRv < 20mA, -30 30 mV
Internal Cell Voltage Limit Vumim = V+ 1.6 1.65 1.7 \
Fast-Charge Vsense 225 250 275 mV
PGM3 = V+ 1.5 3.9 7.0
i PGM3 = open 4.5 7.8 12.0
Trickle-Charge Vsense PGM3 = REF 20 156 200 | "
PGM3 = BATT- 26.0 31.3 38.0
Voltage-Slope Sensitivity (Note 3) MAX713 25 mv/ia
MAX712 0 per cell
Timer Accuracy -15 15 %
Battery-Voltage to Cell-Voltage
Divider Accuracy 15 15 %
DRV Sink Current VDRvY = 10V 30 mA
2 Maxim Integrated
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ELECTRICAL CHARACTERISTICS (continued)

(lv+ = 10mA, Ta = TmIN to TmAx, unless otherwise noted. Refer to the Typical Operating Circuit. All measurements are with respect to
BATT-, not GND.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
FASTCHG Low Current VEASTCHG = 0.4V 2 mA
FASTCHG High Current VEASTCHG = 10V 10 pA
A/D Input Range (Note 4) Battery voltage +~ number of cells programmed 1.4 1.9 \

Note 1: The MAX712/MAX713 are powered from the V+ pin. Since V+ shunt regulates to +5V, R1 must be small enough to allow at
least 5mA of current into the V+ pin.

Note 2: Offset voltage of THI and TLO comparators referred to TEMP.

Note 3: ta is the A/D sampling interval (Table 3).

Note 4: This specification can be violated when attempting to charge more or fewer cells than the number programmed. To ensure
proper voltage-slope fast-charge termination, the (maximum battery voltage) + (number of cells programmed) must fall
within the A/D input range.

REEEFE

(Ta = +25°C, unless otherwise noted.)

CURRENT-SENSE AMPLIFIER CURRENT-SENSE AMPLIFIER
FREQUENCY RESPONSE (with 15pF) FREQUENCY RESPONSE (with 10nF)
20 MAX712/13 tocO 40 20 MAX712/13 tocO:
T T 1T T 1T
N C2=15pF | 2=10nF
N\{ FASTCHG =0V N FASTCHG = OV [T
10 < 0 10 0
N N\ — ™ N\ —~
_ b Nl Ay ] _ N N Ay &
g \ \ 5 g o
= o N\ w 2 = 40 2
3 \ \ 9 3 ) v
N\ N =4 [ (2]
\ \ = =
BATT- cc \ \ \\N
0 i amer | 1T TIN -80 10 SN -80
@ SENSE Vour \
= AMP R
GND BATT-
20 L -120 20 120
1k 10k 100k M 10M 10 100 1k 10k
FREQUENCY (Hz) FREQUENCY (Hz)
CURRENT ERROR-AMPLIFIER SHUNT-REGULATOR VOLTAGE ALPHA SENSORS PART No. 14A1002
TRANSCONDUCTANCE vs. CURRENT STEINHART-HART INTERPOLATION
100 : : } } } — % 58 ‘ ‘ ‘ ‘ % 16 MAX712/13 toc05 35
FASTCHG =0V, V+ =5V = 56 |- DRVNOT SINKING CURRENT g » py 08
= = 54 2 " : \ / &
E N = 12 /1 %5 =
= N P = b =
= 10 X s 52 g P - 5
= S = e = 10 / n £
3 N 2 50 /7 DRV SINKING CURRENT — 3" 4 =
= S 48 / £ 08 15 2
w - a- X =
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£ 1 . = 46 / / = // \ 5
= l E 06 N _ 10 =
= N 04 V4 " =
N\ 42 04 —~~— 5 &
- T — o
0.1 40 02 0
195 197 199 201 203 205 0 10 20 30 40 5 60 0 10 20 30 40 50 60
VOLTAGE ON CC PIN (V) CURRENT INTO V+ PIN (mA) BATTERY TEMPERATURE (°C)
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(Ta = +25°C, unless otherwise noted.)
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NiCd BATTERY CHARGING
CHARACTERISTICS AT C RATE
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NUMBER PGMA1 PGMO A/D VOLTAGE.
OF CELLS CONNECTION CONNECTION TIMEOUT | SAMPLING SLOPE PGM3 PGM2
. " " (min) | INTERVAL | o in | CONN CONN
(s) (tA)
2 Open Ve 22 21 Disabled Vet Open
3 REF V4 22 21 Enabled Vs REF
4 BATT- V+ 33 21 Disabled v+ V+
5 V+ Open 33 21 Enabled Ve BATT-
6 Open Open 45 42 Disabled Open Open
7 REF Open 45 42 Enabled Open REF
8 BATT- Open 66 42 Disabled Open V+
9 Vi REF 66 42 Enabled Open BATT-
10 Open REF 90 84 Disabled REF Open
1 REF REF 20 84 Enabled REF REF
33 e SATT. 132 84 Enabled REF BATT-
1 Open BATT. 180 168 Disabled BATT- Open
= cEF ST 180 168 Enabled BATT- REF
264 168 Disabled BATT- Vi
16 BATT- BATT-
264 168 Enabled BATT- | BATT-
V+
45V SHUNT
REGULATOR GND
PGM2  PGM3
l l - FASTCHG
T |
TIMED_OUT __ BATT- POWER_ON_RESET [N
TIMER
- BATT-
y y FAST_CHARGE | CURRENT DRV
PGMZ 1 4y AV_DETECT I conTROLLOGIC | — AND - e—CC Vs
DETECTION < NFEGULATION VOLTAGE lat}— BATT-
paM3 —La y o REGULATOR |d— onp 100k
A | v
PGMx
o UNDER_VOLTAGE BATT+
TH T 100k
renp ] TEMPERATURE | GOID <o
TL0 —fa] COMPARATORS < CELL_VOLTAGE /é( B REF
. <] Pom
MAX712
MAX713 @ !
parr.  PATT INTERNAL IMPEDANCE OF PGMO-PGM3 PINS

M1. 70V oK
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PART TEMP RANGE PIN-PACKAGE
MAX713CPE 0°C to +70°C 16 Plastic DIP
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