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ABSOLUTE MAXIMUM RATINGS

Input Voltage (with respect to GND)

V0 crnreninimreren i nrer e eeen e

All Other Inputs
Input Current

VEE PAK 1o 1.0A
Voo Continuous ..o,
VBATT Peak .......cccoeeiiveiiniieeee

VBATT Continuous....

GND, BATTON ...
All Other Qutputs ........cooeiiiiiin,

Continuous Power Dissipation (Ta = +70°C)

Plastic DIP (derate 10.53mW/°C above +70°C) .......... 842mW
Narrow SO (derate 8.70mW/°C above +70°C) ........... 686mwW
CERDIP (derate 10.00mW/°C above +70°C) ............... 800mwW

Operating Temperature Ranges

MAX791C_ _
MAX791E_ _
MAX791MJE
Storage Temperature Range ..................

..................................................... 0°C to +70°C

......... -40°C to +85°C
..-B5°C 1o +125°C
...-65°C to +160°C

Lead Temperature {soldering, 10SeC) ..........cccovvniiiinnn +300°C

Stresses beyond those fisted 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 fs not implied. Exposure to
absolute maximurn rating conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(Voc = 4.75V to 5.5V, VBATT = 2.8V, Ta = TMiN to TMaX, unless otherwise noted.)

PARAMETER CCNDITICNS MIN TYP MAX UNITS
Operating Voltage Range 0 55 v
Voo, VBATT (Note 1}

louT = 25mA Vee - 0.05 Veg-0.02

Vourt in Normal Vee = 4.5V louT = 250mA MAX791C/E Vcc-03  Vee-02 v
Operating Mode MAX781M Vee - 0.40

Vee = 3V, VBATT = 2.8V, loyt = 100mA Vee-02 Vec-012

MAX791C/E 0.8 1.2
. Voe = 4.5V

Veoe-to-Vout On-Resistance MAX791M 0.8 16 Q

Vee = 3V 1.2 20

VBATT = 4.5V, lout = 20mA VBATT - 0.3
VouT in Battery-Backup Mode VBATT = 2.8V, lout = 10mA VBATT - 0.25 Vv

VBATT = 2.0V, louT = 5mA VBATT - 0.15

VBATT = 4.5V 8 15
VBATT-to-Vout On-Resistance VBATT = 2.8V 13 25 Q

VBATT = 2.0V 17 30
(S)L;;%Fr)gn?gu rl\rAeonc;én(EN:crmsles loyr) | VOO > VBATT -V S0 150 WA
Supply Current in Battery-Backup | Voc < VBATT - 1.2V, Ta = +25°C 0.04 1 UA
Mode (Excludes louT) (Note 2} VBATT = 2.8V Ta = TMIN to TMAX 5
VBATT Standby Current Ta=+25°C -0.1 0.02
Moty VBATT +02VVCC I T to Tvax 3.0 ooz | M
Battery-Switchover Threshold Power up VBATT + 0.03 v

Power down VBATT - 0.03
Battery-Switchover Hysteresis 60 mV
Low-Battery Detector Threshold 2 v

VI /1K L/V]
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ELECTRICAL CHARACTERISTICS (continued)
(Voo = 4.75V to 5.5V, VBATT = 2.8V, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
BATT ON Output ISINK = 3.2mA 0.1 0.4 v
Low Voltage tSINK = 25mA 0.7 1.5
BATT ON Output Sink current 60 mA
Short-Circuit Current Source current 1 15 100 pA
RESET, LOW-LINE AND WATCHDOG TIMER
RESET Threshold Voltage 4.50 4.65 4.75 v
RESET Threshold Hysteresis i5 my
LOWLINE-to-RESET
Threshold Voltage 150 mv
Veo-to-RESET Delay Power down 100 HS
Vee-to-LOWLINE Delay Power down 80 us
RESET Active Timeout Period Power up 140 200 280 ms
Watchdog Timeout Period SWT connected to Vout 1.0 1.6 2.25 sec
M'mmum Wgtchdog 4.7nF capacitor connected from SWT to GND 10 ms
Timeout Period
Minimum Watchdog Input _ _
Pulse Width ViL=0.8V,ViH=0.75xVce 100 ns
WDPO Pulse Width 1 ms
WDPO-to-WDO Delay 70 ns
MAX791C, IsiNk = BOpA, Vee = 1.0V, Ve falling 0.004 0.3
—— MAX791E/M, | =50pA, Voo = 1.2V, Ve fallin 0.004 0.3
RESET Output Voltage EM. ISinK W Yee e g \
ISINK = 3.2mA, Vce = 4.25V 0.1 0.4
ISOURCE = 1.6mA, Vcc =5V 35
RESET Qutput
Short-Circuit Current Qutput source current 7 20 mA
— | = 3.2mA, Voo = 4.25V 04
LOWLINE Output Voltage SINK ce v
ISOURCE = 1uA, Voo = &V 3.5
LOWLINE Qutput
Short-Cirouit Current Qutput source current 15 100 UA
— ISINK = 3.2mA 0.4
WDQO Output Voltage "
P g ISOURCE = 500pA, Vce = 5V 3.5
WDO Output Short-Circuit Current | Output source current 3 10 mA
— ISINK = 3.2mA 0.4
WDPO Output Voltage v
O Outpu ¢ ISOURCE = 1MA 35
WDPO Output Qutput source current 7 20 mA

Short-Circuit Current

L6LXVIN
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ELECTRICAL CHARACTERISTICS (continued)
(Voo = 4.75V to 5.5V, VBATT = 2.8V, Ta = TmiN 10 TMaX, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
WDI Threshold Voltage ViH 0.75xVce
\
(Note 4) VIL 0.8
WDI Input Current WDI = oV 50 10 A
u
P WDI = Vour 20 50 H
POWER-FAIL COMPARATOR
PFI Input Threshold Vce =58V 1.20 1.25 1.30 vV
PFl Leakage Current +0.01 +25 nA
— ISINK = 3.2mA 0.4
PFO Output Voltage Vv
P ¢ ISOURCE = 1pA, Voo = 5V 35

— Qutput sink current 60 A
PFO Short-Circuit Current uTput st - m

Output source current 1 15 100 pA

E— Vin = -20mV, Vop = 15mVY 15

PFI-to-PFO Delay a ob s

Vin = 20mV, Vop = 16mV 55
CHIP-ENABLE GATING
CE IN Leakage Current Disabled mode +0.005 +1 HA
CE IN-to-CE QUT Resistance Enabled mode 75 150 Q
(Note 5)
CE OUT Short-Circuit Current Disabled mode, TE OUT = oV 0.1 075 20 mA
(Reset Active)
CE IN-t0-CE OUT Propagation . . _
Delay (Note 6) 5062 scurce impedance driver, CLoAD = 50pF 6 10 ns
CE OUT Output Voltage High Ve = 5V, lout = -100pA 35 v
(Reset Active) Voc = OV, VBATT = 2.8V, {ouT = 1pA 2.7
RESETto-CE OUT Delay Power down 15 S
MANUAL RESET INPUT
MR Minimum Pulse Width 25 15 us
MR-to -RESET 7 o
Propagation Delay H
MR Threshold Ve =5V 1.25 v
MR Pull-Up Current MR = oV 23 250 pA

Note 1: Either Vo or VBATT can go to OV, if the other is greater than 2.0V,

Note 2: The supply current drawn by the MAX791 from the battery (excluding louT) typically goes to 10pA when
(VBATT - 1V) <« Vo < VBATT. in most applications, this is a brief period as Ve falls through this region.

Note 3: "+" = battery-discharging current, "-" = battery-charging current.

Note 4: WDI is internaily connected to a voltage divider between Vout and GND. If unconnected, WDI is driven to 1.6V (typ),
disabling the watchdog function.

Note 5: The chip-enable resistance is tested with Vcc = 4.75V VTCE IN = V CE ouT = Voo / 2.

Note 6: The chip-enable propagation delay is measured from the 50% point at CE IN to the 50% point at CE OUT.
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(Ta = +25°C, unless otherwise noted.)
Vg SUPPLY GURRENT vs. TEMPERATURE BATTERY SUPPLY CURRENT vs. TEMPERATURE CHIP-ENABLE ON-RESISTANCE
(NORMAL OPERATING MODE) (BATTERY-BACKUP MODE) vs. TEMPERATURE
58 5 2 s 120 e g
Voo = 46V g Vg =0V g Ve =1V s
vear=28v 2 = VBATT - 2.8v{3 VBAIT = 2.8V
g PELCEN=0v] = 0L0AD - CEIN =Voo/2
2 L 15 g 100 »
o~ i
2 \\ & = /
g %0 AN 3 = //
s N R 3 80 e
o (')
x < : : A
> > S
w ™~ o L //
8 M~ E o5 8 50 |
= 4 = f
m
38 0 40
60 -30 0 30 60 90 120 150 60 -30 0 30 60 90 120 150 60 -30 ¢ 30 60 90 120 150 180
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
VBATT-to-Vgyr ON-RESISTANGE Vce-te-Vour ON-RESISTANGE PFl THRESHOLD
vs. TEMPERATURE vs. TEMPERATURE vs. TEMPERATURE
20 1 12 5 150 p
3 VEAW:%/ ARRI 125 -
] 4
2 15 = = = 10 v = 1.00
4 VBATT =28V |1 % / é
P A4 % 09 Z 0.75
= -1 o / %
3 5 =
z 10 = S 08 g T 050
2 VBATT =45V —T Z / )
E 1 2 / Voo =+5Y,
g = 07 Voo =5V, 025 VBATT=0V,
Voo = 0V /1 VBATT = OV N LOAD ON PFD
5 | 08 | 1 0 1 !
60 30 0 30 60 90 120 150 60 30 0 30 60 90 120 150 60 30 0 30 80 90 120 150
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
RESET THRESHOLD RESET OUTPUT RESISTANCE RESET DELAY
vs. TEMPERATURE vs. TEMPERATURE vs, TEMPERATURE
4.80 s 600 8 230 — T s
£ Vg = OV TO 5V STEP
475 T s Pl b o0 |VBATT-28V E
470 Vg L~
= =]
< 165 = ,/ = y
9 . = 400 v E 210 7
2 460 @ / Voo _ =
z @ g = +6¥, VBATT = 2.8V z /
& 455 = 300 S SOURCING CURRENT —| & 200 -
z = / — /
= 450 £ ] o ]
& 445 3 200 & 190 |1
- =
= a0 o Vg = OV, VBATT = 2.6V
' VBATT = OV & 100 SINKING CURRENT ~ — 180
435 POWER DOWN' I —
430 — 0 170
60 80 0 30 60 90 120 150 60 30 0 30 60 90 120 150 60 30 0 30 60 90 120 150
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)

V1 AKX/

L6LXVIN




MAX791

B tRmIEEuP
BB ()

(Ta = +25°C, unless otherwise noted.)

BATTERY CURRENT WATCHDOG TIMEOUT CHIP-ENABLE PROPAGATION DELAY
vs. INPUT SUPPLY VOLTAGE vs. TIMING CAPACGITOR vs. CE OUT LOAD CAPACITANCE
20 T g 250 1 1 £ 20 3
VBATT=2.8Y, |5 Voo =+5v % / g
louT = 0A £ VBATT =28 y /
16 Z // Z 16 /
ot >
z 1 3 / = /
g g 150 / 5 12 V4
E = =]
& g 0 '/ 3 8 /
10 &
A : |
g y = / CEIN=0VTO 5V
4 50 - 4 L/ DRIVER SOURCE —
/ / IMPEDENGE = 500
0 o L2 0 ||
0 1 2 3 4 5 0 10 20 30 40 50 60 70 80 90 100 0 50 100 150 200 250 300
Ve (V) TIMING CAPAGITOR (nF) CLoap (pF)
Vee te Vour vs. VBATT to Vgyr vs.
OUTPUT CURRENT OUTPUT CURRENT
1000 1000 :
4 4
S 100 Z z 100 yd
-~ —
= =2
=1 =]
£ T SLoPE =080 g SLOPE - 82 111
£ z P
10 2 g —*
Voo =45V 111 Vec=0V 1
VBATT:()|V--~ VBATT = 4.5v1]
1 L] 1 | L11]
1 10 100 1000 1 10 100
lout (MA) fout (mA)
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' i Al 0015 | - 0.38 —
+ A L A3 L A2 10125 | 0175 | 318 | 445
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DUAL-IN-LINE D | 14 |0.735 | 0.765 | 18.67 | 19.43
D | 16 [0.745 |0.765 | 18.92 | 19.43
PACKprE D | 18 |0.885 | 0.915 | 22.48 | 23.24
7 T (0.300 in.) D | 20 |1.015 | 1.045 | 25.78 | 26.54
D | 24 | 1.14 | 1.265 |28.96 | 32.13
ot |—INCHES MILLIMETERS
MIN | MAX | MIN | MAX
A 10053 | 0069 | 3.35 | 1.75
D—— * Al | 0004 | 0010 | 010 | 0.25
(¢ g B | 0014 | 0019 | 035 | 049
A C | 0.007 | 0010 | 019 | 0.25
):LD__LU Y L j%L \ E [ 0150 | 0.157 | 3.80 | 4.00
RIS = DERE 0.050 127
ol |l L H | 0228 | 0.244 | 580 | 6.20
B c L L | 0.016 | 0.050 | 0.40 | 1.27
BHE//HHEH INCHES  |MILLIMETERS
1 L .
* SO DIM \PINS N Twmax | MIN | MAX
E H SMALL QUTLINE D | 8 |0.189|0.197 | 480 | 5.00
i PACKAGE D | 14 | 0.337 |0.344 | 8.55 | 8.75
(0.150 in.) D | 16 | 0.386 |0.394 | 9.80 | 10.00
21-0041A
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DM INCHES MILLIMETERS
MIN | MAX | MIN | MAX
& E1—®™ A - 0.200 - 5.08
E B | 0.014 | 0023 | 036 | 058
A |<———D———-— ' B1 | 0.038 | 0.065 | 097 | 165

C | 0.008 | 0.015 0.20 0.38
E | 0.220 { 0.310 5.59 7.87
E1 | 0.290 | 0.320 7.37 8.13

I i e 0.100 2.54
": 00_150 |I‘I L 0.125 0.200 3.18 5.08
A i " L1 [ 0150 | - 3.81 -
L L1 C || Q | 0015 | 0070 | 038 | 1.78
B1 s - 0.098 - 2.49
B S1 | 0.005 - 0.13 —
S1
+“¢ *| T* S om lPins INCHES |MILLIMETERS
e T e T e D o B e T | CERDIP MIN | MAX | MIN | MAX
D | 8 - |o0405| - [10.29
CERAMIC DUAL‘IN"LINE D 14 - 0.785 - 19.94
PACKAGE D |16 - losso| - [2134
(0 300 in ) D 18 — 0.960 - 24.38
' D |20 - |1060] - [26.92
D |24 ]| - |1280] - [32.51
- R
BRI
\. J

DT ORASH 2 waon o FaX 092648

Maxim cannot assume responsibility Tor use of any circuitry other than circuitry entirely embaodied in a Maxim product. No circiut patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086(408)737-7600
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