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PART TEMP. RANGE PIN-PACKAGE
MAX971CPA 0°C to +70°C 8 Plastic DIP
MAX971CSA 0°C to +70°C 8 SO
MAX971CUA 0°C to +70°C 8 HMAX
MAX971C/D 0°C to +70°C Dice*

Ordering Information continued at end of data sheet.
* Dice are tested at Ta = +25°C, DC parameters only.
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ABSOLUTE MAXIMUM RATINGS

V+to V-, V+to GND, GND to V-....

Inputs
Current:
Voltage:

Outputs
Current:

Voltage:
OUT_ (MAX9_1/9 4) ..
(MAX9_2/9 3)

OUT_ Short-Circuit Duration ..............

IN_+, IN_-, HYST ..o
IN_+, IN_-, HYST.

Continuous Power Dissipation (Ta = +70°C)
8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ...727mW

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 condlitions 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.

8-Pin SO (derate 5.88mW/°C above +70°C).
8-Pin UMAX (derate 4.1mW/°C above +70°C)....
8-Pin CERDIP (derate 8.00mW/°C above +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)..842mW

16-Pin SO (derate 8.70mW/°C above +70°C)................. 696mwW

(V+ + 0.3V) to (V- - 0.3V)
...+12V to (GND - 0.3V)
+12V to (V- - 0.3V)
Continuous

ELECTRICAL CHARACTERISTICS: 5V OPERATION

(V+ =5V, V- =GND =0V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

16-Pin CERDIP (derate 10.00mW/°C above +70°C)......800mW
Operating Temperature Ranges
MAX97_C_ _/MAX98 C_ _
MAX97_E__/IMAX98_E_ _
MAX97_MJ_/MAX98_MJ_
Storage Temperature Range
Lead Temperature (soldering, 10sec)

0°C to +70°C
-40°C to +85°C
....-55°C to +125°C
....-65°C to +150°C

PARAMETER CONDITIONS MIN TYP MAX ‘ UNITS ‘
POWER REQUIREMENTS
Supply Voltage Range (Note 1) 25 11 \"
Output Voltage Range 0 11 \"
Ta =+25°C 25 3.2
MNZSI'Q;JI;EF C/E temp. ranges 4
M temp. range 5
Ta = +25°C 25 3.2
MAX972 C/E temp. ranges 4
Supply Current IN+ = IN- + 100mV M temp. range 5 WA
MAX982/ Ta =+25°C 3.1 4.5
MAX9_3, C/E temp. ranges 6
HYST=REF["M temp. range 7.5
Ta = +25°C 5.5 6.5
MAX9_4 C/E temp. ranges 8.5
M temp. range 11
COMPARATOR
Input Offset Voltage Vewm = 2.5V +10 mv
C/E temp. ranges +0.01 +5
Input Leakage Current (IN-, IN+) IN+ = IN- = 2.5V nA
M temp. range +40
Input Leakage Current (HYST) MAX9_1/MAX982/MAX9_3 +0.02 nA
Input Common-Mode Voltage Range V- V+-1.3 \
Common-Mode Rejection Ratio V-to (V+ - 1.3V) 0.1 1.0 mV/IV
Power-Supply Rejection Ratio V+ =25V to 11V 0.1 1.0 mv/V
Voltage Noise 100Hz to 100kHz 20 UVRMS
Hysteresis Input Voltage Range MAX9_1/MAX982/MAX9_3 REF - 0.05 REF \"
Response Time Ta = +25°C, 100pF load, Overdrive = 10mV 12
(high-to-low transition) 1MQ pull-up to V+ Overdrive = 100mV 4 HS
ggvsftg'jsieg ;‘g‘:ﬂsition) (Note 2) Ta = +25°C, 100pF load, 1MQ pull-up to V+ 300 us

MAXIMV
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ELECTRICAL CHARACTERISTICS: 5V OPERATION (continued)

(V+ =5V, V- =GND =0V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX UNITS
MAX9_2/MAX9_3, lout = 1.8mA for C/E temp. ranges,
louT = 1.2mA for M temp. range V-+04
Output Low Voltage Y,
MAX9_1/MAX9_4, lout = 1.8mA for C/E temp. ranges,
lout = 1.2mA for M temp. range GND+04
Output Leakage Current Vout = 11V 100 nA
REFERENCE (MAX9_1/MAX982/MAX9_3/MAX9_4 ONLY)
C temp. range 1.170 1.182 1.194
Reference Voltage E temp. range 1.158 1.206 \"
M temp. range 1.147 1.217
Ta =+25°C 15 25
Source Current C/E temp. ranges 6 HA
M temp. range 4
Ta = +25°C 8 15
Sink Current C/E temp. ranges 4 uA
M temp. range 2
Voltage Noise 100Hz to 100kHz 100 UVRMS
ELECTRICAL CHARACTERISTICS: 3V OPERATION
(V+ =5V, V- =GND = 0V, Ta = TMIN to TmAX, unless otherwise noted. Typical values are at Ta = +25°C.)
PARAMETER CONDITIONS MIN TYP MAX UNITS
POWER REQUIREMENTS
Ta =+25°C 2.4 3.0
MAX9_1 | C/E temp. ranges 3.8
M temp. range 4.8
Ta = +25°C 2.4 3.0
MAX972 | C/E temp. ranges 3.8
HYST = REF, M temp. range 4.8
Supply Current IN+ = (IN- + 100mV) Tas +’2)5°c g 32 e WA
mﬁigﬁgl C/E temp. ranges 5.8
M temp. range 7.2
Ta =+25°C 5.2 6.2
MAX9_4 | C/E temp. ranges 8.0
M temp. range 10.5
COMPARATOR
Input Offset Voltage Vcm = 1.5V +10 mvV
C/E temp. ranges +0.01 +5
Input Leakage Current (IN-, IN+) IN+ = IN- = 1.5V nA
M temp. range +40
Input Leakage Current (HYST) MAX9_1/MAX982/MAX9_3 +0.02 nA
Input Common-Mode Voltage Range V- V+-1.3 \
Common-Mode Rejection Ratio V-to (V+ - 1.3V) 0.2 1 mV/V
Power-Supply Rejection Ratio V+ =25V to 11V 0.1 1 mV/IV
MAXIMN 3
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ELECTRICAL CHARACTERISTICS: 3V OPERATION (continued)

(V+ =5V, V- =GND =0V, Ta = TMIN to Tmax, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Voltage Noise 100Hz to 100kHz 20 HVRMS
Hysteresis Input Voltage Range MAX9_1/MAX982/MAX9_3 REF - 0.05 REF \%
Response Time Ta = +25°C, 100pF load, Overdrive = 10mV 12 S
(high-to-low transition) 1MQ pull-up to V+ Overdrive = 100mV 4 K
Response Time _ o i
(low-to-high transition) (Note 2) Ta = +25°C, 100pF load, 1MQ pull-up to V+ 300 us
MAX9_2/MAX9_3, louT = 0.8mA for C/E temp. ranges,
= V-+0.4
louTt = 0.6mA for M temp. range
Output Low Voltage \
MAX9_1/MAX9_4, louT = 0.8mA for C/E temp. ranges,
i GND + 0.4
lout = 0.6mA for M temp. range
Output Leakage Current Vour = 11V 100 nA
REFERENCE
C temp. range 1.170 1.182 1.194
Reference Voltage E temp. range 1.158 1.206 \%
M temp. range 1.147 1.217
Ta = +25°C 15 25
Source Current C/E temp. ranges 6 HA
M temp. range 4
Ta = +25°C 8 15
Sink Current C/E temp. ranges 4 HA
M temp. range 2
Voltage Noise 100Hz to 100kHz 100 UVRMS

Note 1: MAX974/MAX984 comparators work below 2.5V; see Low-Voltage Operation section for more details.

Note 2: Low-to-high response time is the result of the 1MQ pull-up and the 100pF capacitive load, based on three time constants.

A faster response time is achieved with a smaller RC.

goooogad
(V+ =5V, V- = GND, Ta = +25°C, unless otherwise noted.)
OUTPUT VOLTAGE LOW REFERENCE OUTPUT VOLTAGE vs.
vs. LOAD CURRENT OUTPUT LOAD CURRENT
25 1.190 T
Ve=8y T _ SINK H
2 =118 2
20 oy -/ 2
= 1180 o
s Vi =3V / 'c% e SOURCE 2
g 4 2" =
S 5 g
= 10 S 1170 E
I g g
/ o 1.165 E
05 & V4 =5V
/1 21160 |-  OR
V=3V
0 1.155 ‘
0 4 8 12 16 20 0 5 10 15 20 25 30

LOAD CURRENT (mA)

OUTPUT LOAD CURRENT (uA)

MAX971/MAX973/MAX974
REFERENCE VOLTAGE vs. TEMPERATURE

1.22 I ——

I
MILITARY TEMP. RANGE
121 i N —

EXTENDED TEMP. RANGE

)
S

©

COMMERGIAL
TEMP. RANGE| |
/’—

o

3

o

o

N

MAXOT1/4-T0C3

-60 -40 -20 0 20 40 60 80 100120 140

TEMPERATURE (°C)

MAXIMN




ooooooooooononn
Ooooo/o0000000o0ooonn

gooooomooo
(V+ =5V, V- = GND, Ta = +25°C, unless otherwise noted.)
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(V+ =5V, V- = GND, Ta = +25°C, unless otherwise noted.)
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MAX971-MAX974/MAX981-MAX984
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. > STEP-DOWN > 10k MAX974
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—Lb i o 7] INB
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953k MAX983 6] INB-| _
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— ) outs |8 v 10 1] INC+
— 470k /e [EVAVAVA +
:|_ . LOW BATT outc |16 | ¢
- 1| OUTA 10] INC-| _
§ R1 DC 0K
110k - 10k
f V\ND—\/\/\/\ 13] IND+ +
SINA: | 1, ouTD | 15
REF | 6
12 mo-| _ 8
§ R 20k REF ——N.C.
47k HYST |5
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2.4M T2 9
2
= = = = -5V
06 ODOOOOOoOooOO 07 0O00DOOO@sSvOOoOoOooOoOoOooooo
+33v000)
ooon
TOP VIEW
. P 4 .
GND [1] 8] our oua [1] 8] oute outa [1] 8] outs
v- 2] mmam 7] v, v- 2| mmam [7] v, v- 2| mmam [7] v,
MAX971 MAX972 MAX982
m+[3]  axosr |6 ReF INA+ [3] 6] InB+ INA+ [3] 6] Rer
IN- [4] 5] HysT INA- [4] 5] ing- INB+ [4] 5] HysT
DIP/SO/UMAX DIP/SO/UMAX DIP/SO/UMAX
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ooooooooooononn

Ooooo/o0000000o0ooonn

oooooooad
TOP VIEW -
outs [1] [16] outc
o ouTA [2] [15] ourd
outa [1] 8] oute
v- 2] maxxam 7] v, (2] s [ oo
s (5] MAXOZS ] e ma-[4]  MAx974 i3] s
MAX983 NA E MAX984 El D
INB- [4] 5] HysT * -
INB- [6 | [11] N+
DIP/SO/UMAX INB+ E E INC-
REF [8 9] v-
DIP/Narrow SO
oodoon
PART TEMP. RANGE PIN-PACKAGE PART TEMP. RANGE PIN-PACKAGE
MAX971EPA -40°C to +85°C 8 Plastic DIP MAX981CPA 0°C to +70°C 8 Plastic DIP
MAX971ESA -40°C to +85°C 8 S0 MAX981CSA 0°C to +70°C 8 SO
MAX971MJIA -55°C to +125°C 8 CERDIP** MAX981CUA 0°C to +70°C 8 MAX
MAX972CPA 0°C to +70°C 8 Plastic DIP MAX981EPA -40°C to +85°C 8 Plastic DIP
MAX972CSA 0°C 10 +70°C 80 MAX981ESA -40°C to +85°C 8 SO
MAX972CUA 0°C to +70°C 8 IMAX MAX982CPA 0°C to +70°C 8 Plastic DIP
MAX972C/D 0°C 10 +70°C Dice MAX982CSA 0°C to +70°C 80
MAX972EPA -40°C to +85°C 8 Plastic DIP MAX982CUA 0°Cto +70°C 8 UMAX
MAX972ESA -40°C to +85°C 8 SO MAX982EPA -40°C to +85°C 8 Plastic DIP
MAX972MJA -55°C to +125°C 8 CERDIP** MAX982ESA -40°C to +85°C 8 SO
MAX973CPA 0°C to +70°C 8 Plastic DIP MAX983CPA 0°C to +70°C 8 Plastic DIP
MAX973CSA 0°C to +70°C 8 SO MAX983CSA 0°C to +70°C 8 SO
MAX973CUA 0°C to +70°C 8 HMAX MAX983CUA 0°C to +70°C 8 UMAX
MAX973C/D 0°C to +70°C Dice* MAX983EPA -40°C to +85°C 8 Plastic DIP
MAX973EPA -40°C to +85°C 8 Plastic DIP MAX983ESA -40°C to +85°C 8S0
MAX973ESA -40°C to +85°C 8 SO MAX984CPE 0°C to +70°C 16 Plastic DIP
MAX973MJA -55°C to +125°C 8 CERDIP** MAX984CSE 0°C to +70°C 16 Narrow SO
MAX974CPE 0°C to +70°C 16 Plastic DIP MAX984EPE -40°C to +85°C 16 Plastic DIP
MAX974CSE 0°C to +70°C 16 Narrow SO MAX984ESE -40°C to +85°C 16 Narrow SO
MAX974C/D 0°C to +70°C Dice*
MAX974EPE -40°C to +85°C 16 Plastic DIP
MAX974ESE -40°C to +85°C 16 Narrow SO * Dice are tested at Ta = +25°C, DC parameters only.
MAX974MJE -55°C to +125°C 16 CERDIP** ** Contact factory for availability and processing to MIL-STD-883.

MAXIMN
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MAX971-MAX974/MAX981-MAX984
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oooo/oo0o0000o0oooooon

googo

MAX971/MAX972/MAX973

TRANSISTOR COUNT: 164
SUBSTRATE CONNECTED TO V+

MAX974

TRANSISTOR COUNT: 267
SUBSTRATE CONNECTED TO V+
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o INCHES MILLIMETERS
MIN | MAX | MIN | MAX
# A | 0.036 | 0044 | 091 | 1.1
[ C a A1 [ 0.004 [ 0008 [ 010 | 0.20
\i"i i"i i_i | | A jE:\L\, B | 0.010 | 0.014 | 025 | 036
c | 0.005 | 0.007 | 013 | 018
# H 8:}%1"‘“ \f D | 0116 | 0120 | 295 | 3.05
J e L E | 0.116 | 0.120 | 2.95 | 3.05
L e 0.0256 0.65
H | 0188 | 0.198 | 4.78 | 5.03
L | 0016 | 0.026 | 041 | 066
a | o 6° 0° 6°
[ 21-0036D
Q} 8-PIN UMAX
MICROMAX SMALL-OUTLINE
] PACKAGE
<+« D ——»
o INCHES MILLIMETERS
MIN | MAX | MIN | MAX
A | 0.053 | 0.069 | 1.35 | 1.75
- D > * AL | 0.004 | 0010 | 010 | 0.25
0 B | 0.014 | 0019 | 035 | 0.49
[ { * A N C | 0.007 | 0010 | 019 | 0.25
Il L \ E 0150 | 0157 | 380 | 4.00
* * (O [oloim) I 7 e 0.050 1.27
el |l | H | 0228 | 0.244 | 580 | 6.20
B L] |- L | 0016 | 0050 | 040 | 1.27
INCHES _ |MILLIMETERS
ﬁ T Narrow SO DIM [PINSI0IN TMAX | MIN | MAX
E o H SMALL-OUTLINE D | 8 [0.1890.197 | 4.80 | 5.00
‘ PACKAGE D | 14 |0.337 |0.344 | 855 | 8.75
. D | 16 |0.386 | 0.394 | 9.80 | 10.00
i (0'150 In') 21-0041A
VI AKXV 15
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MAX971-MAX974/MAX981-MAX984
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oooo/oo0o0000o0oooooon

ooooo@o)

INCHES MILLIMETERS
r-—— E —— DIM
MIN | MAX | MIN | MAX
b |t—— 7 —] A - 0.200 - 5.08
l * Al | 0.015 - 0.38 -
* A \ A3 A2 | 0125 | 0175 | 3.18 | 4.45
A A2 A3 | 0055 | 0.080 | 1.40 | 2.03
+ | + B [ 0016 | 0022 | 041 | 056
- Bl | 0.045 | 0.065 | 1.14 1.65
i * ' ' c | 0008 | 0,012 | 020 | 0.30
L a1 i 00 15° " D1 | 0.005 | 0.080 | 013 | 2.03
Y . U " E | 0300 | 0.325 | 7.62 8.26
- C—m E1 | 0240 | 0310 | 610 | 7.87
€ || |-—p1 . A e | 0.100 - 2.54 -
B —m | 5 eA | 0.300 - 7.62 -
eB——» eB - 0.400 - 10.16
» ‘ = D1 L | 0115 | 0150 | 2.92 | 3.81
e Y e B e A s B e O e . INCHES  |MILLIMETERS
Plastic DIP PKG.| DIM IPINS =0 TaX | MIN | MAX
PLASTIC P | D] 8 [0348]0390] 884 | 9.91
DUAL-IN-LINE P D 14 |0.735 | 0.765 | 18.67 | 19.43
P | D [ 16 [0.745 [0.765 [ 18.92 | 19.43
PACKAGE P | D | 18 [0.885 [0.915 [22.48 | 23.24
v jro Tt (0.300in.) P | D | 20 [1.015 |1.045 | 25.78 | 26.54
N | D |24 [114 [1.265][28.96 | 32.13
21-0043A
/moooo )
LFIN-IPI0) KRS
016900000000 oo3-30-16a0o0o0loon
\_ Y, TEL. (03)3232-6141 FAX. (03)3232-6149

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