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PART TEMP. RANGE PIN-PACKAGE

MAX921CPA 0°C to +70°C 8 Plastic DIP
MAX921CSA 0°C to +70°C 8S0
MAX921C/D 0°C to +70°C Dice*
MAX921EPA -40°C to +85°C 8 Plastic DIP
MAXS21ESA -40°C to +85°C 8 SO
MAX921MJA -55°C to +125°C 8 CERDIP**

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

** Contact factory for availability and processing to MIL-STD-883.
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ABSOLUTE MAXIMUM RATINGS

V+to V-, V+ 10 GND, GNDto V-, -0.3V, +12v Continuous Power Dissipation (Ta = +70°C)

Inputs , 8-Pin Plastic DIP (derate 9.09mW/°C above +70°C) ...727mW
Current, IN_+, IN_-, HYST .o 20mA 8-Pin SO (derate 5.88mW/°C above +70°C)............... 471mwW
Voltage, IN_+, IN_-, HYST............... (V+ + 0.3V) to (V- - 0.3V) 8-Pin CERDIP (derate 8.00mW/°C above +70°C)........ 640mwW

Outputs 16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)..842mW
CUITENE, REF ... veiieec e seee et e 20mA 16-Pin SO (derate 8.70mW/°C above +70°C}............... 696mwW
Current, OUT_ ..o S0mA 16-Pin CERDIP (derate 10.00mW/°C above +70°C}......800mW
Voltage, REF ... (V+ + 0.3V) to (V- - 0.3V) QOperating Temperature Ranges:

Voltage, OUT_ (MAX921/924) ..._.(V+ + 0.3V) to (GND - 0.3V) MAXO2_C et e 0°C to +70°C
Voltage QUT_ (MAX922/923)........... (V+ + 0.3V} to (V- - 0.3V) MAX92_E_ oo b e -40°C to +85°C
QUT_ Short-Circuit Duration (V+ £55V) .............. Continuous MAX92_MJ_ .o e -55°C to +125°C
Storage Temperature Range ................... ..-65°C to +150°C
Lead Temperature (soldering, 10sec) ...............cooeieen. +300°C

Stresses beyond those listed under “Absolute Maximum Ratings*~ may cause permanent damage to the device. These are strass 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 penods may affect device reliability.

ELECTRICAL CHARACTERISTICS: 5V OPERATION

(V+ = 5V, V- = GND = OV, Ta = TMIN to Tmax. unless otherwise noted.)

PARAMETER l CONDITIONS MIN TYP MAX | UNITS
POWER REQUIREMENTS
Supply Voltage Range (Note 1) 25 1 v
MAX921 Ta = +25°C 2.5 3.2
HYST = REF C/E temp. ranges 4
M temp. range 5
Ta = +25°C 25 32
MAX922 C/E temp. ranges 4
M temp. range 5
Supply Current N+ = IN- + 100mV
PPy MAX923 TA =+25°C 31 4.5 WA
HYST = R'EF C/E temp. ranges 6
M temp. range 75
Ta=+25°C 55 6.5
MAX924 C/E temp. ranges 8.5
M temp. range "
COMPARATOR
Input Offset Voltage Vom = 2.5V +10 mv
C/E temp. ranges +0.01 1
IN- =IN-=25V A
Input Leakage Current (IN-, IN+} IN+ = IN M temp. range 110 n
Input Leakage Current (HYST) MAX921, MAX923 +0.02 nA
Input Common-Mcde Voltage Range V- V+-13 A
Common-Mode Rejection Ratio V-10 (V+ - 1.3V) 01 1.0 mvy
Power-Supply Rejection Ratio V+ = 25Vto 11V 01 1.0 mv/V
Vottage Noise 100Hz to 100kHz 20 KVBMS
Hysteresis Input Voltage Range MAX921, MAX923 REF- 0.05V REF \
Overdrive = 10mV 12
Ti = +25°C, 100pF |
Response Time Ta = +25°C, pF load Overdrive = 100mv q [T
sV 1K1V




o BIEHRES
ON/Fa7IVEBEREIINL—Y

ELECTRICAL CHARACTERISTICS: 5V OPERATION (continued)

(V+ = 5V, V- = GND = 0V, Ta = TMIN to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX [ UNITS
Output High Voltage maxez_ | o ieﬁ?ﬁafggﬁﬁfﬁxxm; V+-04 v
MAX922/ | C/E temp. ranges: louT = 1.8mA; V- +0.4
MAX923 | M temp. range: lout = 1.2mA
Output Low Voltage v
MAX921/ | C/E temp. ranges: louT = 1.8mA; GND + 04
MAX924 | M temp. range: lout = 1.2mA
REFERENCE (MAX921/MAX923/MAX924 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 A
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: MAX924 comparators work below 2.5V, see Low-Voltage Operation section for more details.
ELECTRICAL CHARACTERISTICS: 3V OPERATION
(V4 = 3V, V- = GND = OV, Ta = TMIN to T, unless otherwise noted.)
PARAMETER l CONDITIONS MIN TYP MAX | UNITS
POWER REQUIREMENTS
Ta = +25°C 2.4 30
MAX921 | C/E temp. ranges 38
M temp. range 438
TA = +25°C 24 30
MAX922 | C/E temp. ranges 38
HYST = REF, M temp. range 4.8
Supply Current IN+ = (IN- + 100mV) Tho25C 32 23 MA
MAX3923 | CE temp. ranges 58
M temp. range 7.2
Ta=+25°C 52 6.2
MAX924 | C/E temp. ranges 8.0
M temp. range 105
COMPARATOR
Input Offset Voltage Veum = 1.5V 10 mV
Input Leakage Current (IN-, IN+) IN+ = IN- = 1.5V ;’ie'::"’f';:gjes 001 :0 nA
Input Leakage Current (HYST) MAX921, MAX923 +0.02 nA
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ELECTRICAL CHARACTERISTICS: 3V OPERATION (continued)

(V+ =3V, V- = GND = 0V, Ta = TMIN to TMax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Input Common-Mode Voitage Range V- V+-13 A
Common-Mode Rejection Ratio V-to (V+ - 1.3V) 0.2 1 mvVN
Power-Supply Rejection Ratio V+ =25Vto 11V 0.1 1 mv/yv
Voltage Noise 100Hz to 100kHz 20 UVRMS
Hysteresis Input Voltage Range MAXS921, MAX923 REF- 0.05V REF A%
Overdrive = 10mV 14
R Ti Ta = +25°C, 100pF load -
esponse Time A P Overdrive = 100mV 5 us
; C/E temp. ranges: lout = 10mA; _
Output High Voltage MAX92_ M temp. range: louT = 6mA V+-04 v
MAX922/| C/E temp. ranges: lout = 0.8mA; V-+0.4
MAX923 | M temp. range: IgyT = 0.6mA ’
Output Low Voltage v
MAX921/ | C/E temp. ranges: louT = 0.8mA: GND +04
MAX924 | M temp. range: louT = 0.6mA '
REFERENCE
C temp. range 1.170 1.182 1.194
Reference Voltage E temp. range 1.158 1.206 Vv
M temp. range 1.147 1.217
Ta = +25°C 15 25
Source Current C/E temp. ranges 6 pA
M temp. range 4
Ta = +25°C 8 15
Sink Current CJ/E temp. ranges 4 HA
M temp. range 2
Voltage Noise 100Hz to 100kHz 100 HVRMS
REBFISY
(V+ =5V, V- = GND, Ta = +25°C, unless otherwise noted).
OUTPUT VOLTAGE LOW OUTPUT VOLTAGE HIGH vs. REFERENCE OUTPUT VOLTAGE vs.
vs. LOAD CURRENT LOAD CURRENT OUTPUT LOAD CURRENT
25 z 50 1.190
Ve 5V 2 B ! g
/ § Ve =SV ] T is SINK } :
20 / 45 =8 = 1185 5
(L]
/ 40 = 1180
V=3V / =] SOURCE
s 1.5 / / S a5 5 1175
8 5
Z 10 / U s S %1.170
25 ™ z 1.185
05 / ' N | B Vi=5V
/ 20 N &1160 - OR
' ~ : Ve=3V
00 15 1.15 l
0 4 8 12 16 20 0 10 20 30 40 0

LOAD CURRENT (mA)

LOAD GURRENT {mA)

5 10 15 2 25 30
OUTPUT LOAD CURRENT (114)
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(V+ = 8V, V- = GND, Ta = +25°C, unless otherwise noted).
MAX921
REFERENGE VOLTAGE SUPPLY CURRENT vs. MAX922
vs. TEMPERATURE TEMPERATURE SUPPLY CURRENT vs. TEMPERATURE
122 ——T—T— g 45 T—T—T—T g 45 —— 5
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1.14 20 e —— 15
-60-40 -20 0 20 40 60 80 100120 140 60 -20 20 60 100 140 60 -20 20 60 100 140
TEMPERATURE (°C) TEMPERATURE (°C) TEMPERATURE (°C)
MAXS24
MAX923 MAX924 SUPPLY CURRENT vs.
SUPPLY CURRENT vs. TEMPERATURE SUPPLY GURRENT vs. TEMPERATURE LOW SUPPLY VOLTAGES
50 10 T T T 10
g 1N+ = (IN- + 100mV) g g
= 9 =
s i_ i A i
3 '/ ER 3 A
= 40 . Vs
& SEARTI /4 5 g A4 | & 7
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80 2 50 = 18 T =
g e
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OUTPUT HIGH e § s | " i 48
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(V+ = 8V, V- = GND, Ta = +25°C, unless otherwise noted).
RESPONSE TIME FOR VARIOUS RESPONSE TIME FOR VARIOUS MAXS24 RESPONSE TIME
IPUT OVERDRIVES INPUT OVERDRIVES AT LOW SUPPLY VOLTAGES
f i :
$ 5 iS5 LY ]
2 4wy 18 . !
2 3 v 5 3 ; iomy g T
> , 20mv s 100mV WL == =.
B2 +——i 5 2 = H
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S 100 g o1
) 3 = NN
E w 0 +100mv I
% 00 2 QVERDRIVE [N}
2 3 LITTTINGY
3 2 0.01
Fal 2 2 6 10 14 18 2 -2 2 6 10 14 18 10 15 20 25
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100 ==e=c====c 1l I 5 :
T e e e ] I3 1 1 Pk
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v 40
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1.0 15 20 25 0 10 20 30 40 50 0 5 10
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T 58
i F
E B B
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MAX921-MAX924

BT
S IBI/F AP NBEIV I~

EVEkcE

TOP VIEW

\ 4
*®
ano 1] 8] our
v. 2| mmam [7],
N E MAX921 E REF
- (4] 5] wyst
DIP/SO
.
outa [1] 8] oure
v- 2] mmam 7]y,
ina+ [2] maxsez (6] N+
ina- [4] 5] ing-
DIP/SO
L4
[
outa [1] 8] ours
v [2] mmam [7],
NAe E MAX923 E REF
INB- E _i-] HYST
DIP/SO
4
outB [a 16] 0UTC
ouTa 2] 5] outo
v+ [3] anaxam b4 6nvo
INA-[a]  MAX924  fig] IND+
INA+ [5] 2] no-
INg- 5] 11] INC+
INB+ 7] [10] INC-
REF [g] 9] v-

DIP/Narrow SO

BE (%)

PART TEMP. RANGE PIN-PACKAGE
MAX922CPA 0°C to +70°C 8 Plastic DIP
MAX922CSA 0°Cto +70°C 8S0
MAX922C/D 0°C to +70°C Dice*
MAX922EPA -40°C to +85°C 8 Plastic DIP
MAX922ESA -40°C to +85°C 830
MAX922MJA -55°C to +125°C 8 CERDIP**
MAX923CPA 0°Cto +70°C 8 Plastic DIP
MAX923CSA 0°C to +70°C 850
MAX923C/D 0°C to +70°C Dice*
MAX923EPA -40°C to +85°C 8 Plastic DIP
MAX923ESA -40°C to +85°C 8 SO
MAX923MJA -55°C to +125°C 8 CERDIP**
MAX924CPE 0°C to +70°C 16 Plastic DIP
MAX924CSE 0°C to +70°C 16 Narrow SO
MAX924C/D 0°C to +70°C Dice*
MAX924EPE -40°C to +85°C 16 Plastic DIP
MAX924ESE -40°C to +85°C 16 Narrow SO
MAX924MJE -65°C to +125°C 16 CERDIP**

* Dice are tested at Ta = +25°C, DC parameters oniy.
* Contact factory for availability and processing to MIL-STD-883.
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F v JHBER

MAX921/MAX922/MAX923

0.075"
(1.91mm)

0.059"
(1.50mm)

DIE PAD MAX921 MAX922 MAX923
1 GND OUTA OUTA
2 V- V- V-

3 V- V- V-

4 IN+ INA+ INA+
5 IN- INA- INB-
8 HYST INB- HYST
7 REF INB+ REF
8 V+ V+ V+
9 V+ V+ V4
10 out ouTB ouTB

TRANSISTOR COUNT: 164,
SUBSTRATE CONNECTED TO V+.

VAKXV

MAX924

OUTA ouUTB 0QUTC

ouTD

08"
(2.74mm)

INA-

INA+

INC-

INB+ REF V-
0.069"
(1.75mm)

TRANSISTOR COUNT: 267;
SUBSTRATE CONNECTED TO V+.

PC6XVIN-LC6XVIN
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MAX921-MAX924

BIEEETS .
STON/FAT BRI —F

N ir—2

INCHES MILLIMETERS
MIN MAX MIN MAX
0.053 | 0.069 1.35 1.75
0.004 | 0.010 | 0.10 0.25
0014 | 0.019 | 035 0.49
0.007 | 0.010 | 0.19 0.25
0.189 | 0.197 | 4.80 5.00
0.150 | 0.157 | 3.80 4.00
0.050 BSC 1.27 BSC

0228 | 0.244 | 5.80 6.20
0.010 | 0.020 | 0.25 0.50

——LI
al|rlz|x{e |mlolo|w|Z|>

0.016 | 0.050 | 0.40 1.27
0 8" 0 8’
21-325A

'Fin_b * hx45">||<’ )
Il _{_ ‘; — jf J % 8-PIN PLASTIC

—>‘ ° !<— SMALL-OUTLINE
PACKAGE

ARSI

qq:: L\':“T’} (”'J ﬁién 7169 EREHBEXFMEREMAI-30-16 GRUV 1))
J J n TEL. (03) 3232-6141 FAX. (03)3232-6149

o | ) | h;.;XJ'm ’/nre;rareo;vProc‘juc‘rs, 0120 vSan Gabriel Drive, Sunnyvale. CA 894086(408)737-7600
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