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ABSOLUTE MAXIMUM RATINGS

Supply Voltage (Vcc to VEE)
IN_-, IN_+ to VEE

OUT_to VEE
MAX987/MAX991/MAX995 .......ceeuvruens -0.3V to (Vcc + 0.3V)
MAX988/MAX992/MAX996 -0.3V to 6V

OUT_ Short-Circuit Duration to VEg or Vcc

Continuous Power Dissipation (Ta = +70°C)

5-Pin SOT23 (derate 7.10mW/°C above +70°C)

8-Pin SO (derate 5.88mW/°C above +70°C)

8-Pin UMAX (derate 4.10mW/°C above +70°C)
14-Pin SO (derate 8.33 mW/°C above +70°C)

Operating Temperature Range
Storage Temperature Range ..
Lead Temperature (soldering,

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

ELECTRICAL CHARACTERISTICS (Note 1)

reliability.

(Vcc = +2.7V to +5.5V, VEg = OV, Vcm = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Supply Voltage Vcc Inferred from PSRR test 25 5.5 \Y
Ta = +25°C 53 80
Vcc =5V > S
Supply Current per | TA = -40°C to +85°C 96 A
Comparator ce Ta = +25°C 48 80 H
Vcec =2.7V
Ta = -40°C to +85°C 96
Power-Supply Rejection Ratio PSRR 2.5V <Vcc £5.5V 55 80 dB
VEE - Vce +
Common-Mode Voltage Ta=+25°C EE ce
VCMR 0.25 0.25 Vv
Range (Note 2)
Ta = -40°C to +85°C VEE Vce
Input Offset Voltage Full common-mode Ta=+25°C +0.5 +5
Vos mv
(Note 3) range TA = -40°C to +85°C +7
Input Hysteresis VHYST +25 mV
Input Bias Current
(Note 4) I 0.001 10 nA
Input Offset Current los 0.5 pA
Input Capacitance CIN 1.0 pF
Common-Mode Rejection Ratio| CMRR 50 80 dB
Output Leakage Current
(MAX988/MAX992/ ILEAK | Vourt = high 1.0 HA
MAX996 only)
i inki Vcec =5V 95
Output Short-Circuit Current Isc Sourch or sinking, cc mA
Vourt = VEE or Vcc Vee = 2.7V 35
Vee =5V, Ta = +25°C 0.2 0.4
ISINK = 8mA TA = -40°C to +85°C 0.55
OUT Output Voltage Low VoL S Y
Vee = 2.7V, Ta =+25°C 0.15 0.3
IsiNk = 3.5mA Ta = -40°C to +85°C 0.4
) Vee =5V, Ta=+25°C 4.6 4.85
OUT Output Voltage High ISOURCE = 8MA | Tp = -40°C to +85°C 4.45
(MAX987/MAX991/ VOH — = \Y
MAX995 only) Vee = 2.7V, Ta =+25°C 2.4 2.55
ISOURCE = 3.5mMA | Tp = -40°C to +85°C 2.3
2 MAXI
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ELECTRICAL CHARACTERISTICS (continued)

(Vcc = +2.7V to +5.5V, VEE = 0V, Vcm = 0V, Ta = -40°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
OUT Rise Time CrL = 15pF 15
(MAX987/MAX991/ tRISE Vce =5.0V CL = 50pF 20 ns
MAX995 only) CL = 200pF 40
CL = 15pF 15
OUT Fall Time tFALL Vce = 5.0V CL = 50pF 20 ns
CL = 200pF 40
MAX987/MAX991/ | 10mV overdrive 210
MAX995 only 100mV overdrive 120
CL = 15pF,
PD- | yoc=5v | MAX988/MAX992/| 10mV overdrive 210
Propagation Delay MAX996 only, ns
RpuLL-uP = 5.1kQ | 100mV overdrive 120
tPDs MAX987/MAX991/MAX995 10mV overdrive 210
only, CL = 15pF, Vcc =5V 100mV overdrive 120
Power-Up Time tPu 25 ps

Note 1: The MAX98 _EUK specifications are 100% tested at Ta = +25°C. Limits over the extended temperature range are guaran-
teed by design, not production tested.

Note 2:
Note 3:
Note 4:

M AXIN

Inferred from the Vos test. Either or both inputs can be driven 0.3V beyond either supply rail without output phase reversal.
Vos is defined as the center of the hysteresis band at the input.
IB is defined as the average of the two input bias currents (Ig-, IB+).
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996
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(Vcc =5V, Vem = 0V, Ta = +25°C, unless otherwise noted.)

SUPPLY CURRENT PER COMPARATOR SUPPLY CURRENT PER COMPARATOR
vs. TEMPERATURE vs. OUTPUT TRANSITION FREQUENCY
90 — . 1000 5
Vine > Vin- 5 5
80 H 2
z ~
S "_é
g Ve =55V g
'cc=5.5. -
3 6 - ] 3 100
-
g ol g
S 50 - Vee =25V ] 2
| Il
0 |7 III\IIIIIIII\IIIIIII\IIIIIIII\I|||||||l|||||||
. . IIH||||||||\IIIIIIH||||||||\|||||||\I|||||||
60 40 20 0 20 40 60 80 100 001 01 1000 10,000
TEMPERATURE (°C) OUTPUT TRANSITION FREQUENCY (kHz)
OUTPUT HIGH VOLTAGE OUTPUT LOW VOLTAGE
vs. OUTPUT SOURCE CURRENT vs. OUTPUT SINK CURRENT
10,000 3 20000 P
E Vi > Viy- g E Vins < ViN- 5
PR g = g
1000 2
" == =
8 S i = 1000 Z7
N mRRAl il S — 7
T £ cc=2.1V TS
S <100 Vg 22 1y el 3 i
58 il = 0
== — o
5 E 10 ,g W Ve =5.0V ; A A+ Vcc=5.0V
[ ) 7
5 5 ;
) v
g = E 10 L
I
01 |
001 0.1 1 10 100 1
OUTPUT SOURCE CURRENT (mA) 001 01 1 10 100
OUTPUT SINK CURRENT (mA)
OUTPUT SHORT-CIRCUIT INPUT OFFSET VOLTAGE
CURRENT vs. TEMPERATURE vs. TEMPERATURE
120 . 11 .
s
g w Voo =50V < o7 ,
zZ % [~ g
£ 2 05
S 6 3 v
= Z 03 /
@ 50 g0 v
g« —— i
5 g — S 01
o Vec =27V ™
20 0.1
10
03
60 40 -20 0 20 40 60 80 100 60 40 20 0 20 40 60 8 100
TEMPERATURE (°C) TEMPERATURE (°C)
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(Vcc =5V, Vcm = 0V, Ta = +25°C, unless otherwise noted.)

PROPAGATION DELAY PROPAGATION DELAY
vs. CAPACITIVE LOAD vs. TEMPERATURE
10,000 T 8 200 o g
— Vop = 50mV £ 190 | Yoo =50mv N
- : o 180 :
2 g 160 —
= = "1
S 1000 g 150
= < —
e v 2 — Vec =55V —
2 e 130
o a
v 120
mill 110
100 100
001 01 1 10 100 1000 60 -40 -20 0 20 40 60 80 100
CAPACITIVE LOAD (nF) TEMPERATURE (°C)
PROPAGATION DELAY MAX987/MAX991/MAX995
vs. INPUT OVERDRIVE PROPAGATION DELAY (tpp+)
300 . MAX987-1.
\ E Vop = 50mV -
250 [+ H |
- e | 50mv/
f 1 div
3% N Lo
a Vec =25V
5 150 \ I L1 ikt $
'q—: -
< |
S 100 Vee =55V
a ouT . 2Vidiv
50 b — e
0
0 20 40 60 8 100 120 140 100ns/div
INPUT OVERDRIVE (mV)
MAX987/MAX991/MAX995
PROPAGATION DELAY (tpp-) SWITCHING CURRENT, OUT RISING
MAX987-12 MAX987-1
o ey Vop = 50mV
| syt ] B 50mv/
1 m div
IN+ | div IN+ T b
b G2 PR
Vidiv
P . . R OUT L
— " R -
out i V/div e 1 2mA/div
| i b
Vop = 50mV el | | AL ]
100ns/div 200ns/div

M AXIN 5
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(Vcc =5V, Vcm = 0V, Ta = +25°C, unless otherwise noted.)

IN+

out

lec

SWITCHING CURRENT, OUT FALLIN

MAX987-1:

Vop =50mV

i b
R e e

200ns/div

50mv/
div

2V/div

2mA/div

POWER-UP DELAY

Vee

out

ViN-

=50mV
Vins =0V

1MHZ RESPONSE
MAX987-1¢
N+ L somv/
| div
F N
|- & - m— by
out | Widiv
Vop = 50mV
200ns/div
MAXIB7-1¢
2V/div
2/div

Sus/div
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Vee PIN- soT
PART TEMP. RANGE o\ C'n e TP MARK
* 1 MAX991ESA  -40°Cto +85°C 8 SO —
Vi 0.1uF T MAX991EUA -40°C to +85°C 8 UMAX —
= MAX992ESA  -40°C to +85°C 8 SO —
Vee *RpuLL-UP MAX992EUA  -40°C to +85°C 8 uMAX —
N+ |3 MAX995ESD  -40°C to +85°C 14 SO —
out MAX996ESD  -40°C to +85°C 14 SO —
IN- _
— MAXI
MAX98_
MAX99_
Vee
Ve = *MAX988/MAX992/MAX996 ONLY
THRESHOLD DETECTOR
oooooooo
4.0+0.1 o
—»| |-—1.0+0.1
1.75+0.1
1.5+0.1/-0.0 DIAMETER ~ —#| - 2.0 £0.05 A (
*3.5 0.05 g 0 oo
0.5 RADIUS
AO :
P UPICAL | 40401 |- 1.0 MINIMUM
Py ’
=_— Ao =31Imm=0.1  \GTE: DIMENSIONS ARE IN MM.
0.30 £0 05+ ‘I Ko Bo=27mm=0.1
-30 £0. i _ AND FOLLOW EIA481-1 STANDARD.
Ko =1.2mm £0.1
0.8 +0.05 *
0.30R MAX.
AXIW 1
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0.20 o SYMBOL | MIN MAX 3
B A 0.90 1.45
b [} = L AL 0.00 0.15
ﬂ r e 2 A2 0.50 1.30
*1 = —[A o 0.35 050
E— c 0.08 0.20
D 2.80 3.00
‘ T ‘ £ 2.60 3.00
EL 1.50 175
‘ | L 035 055
t¢—mr-—F—-a1—E G- El e 0.95 REF
I el 1.90 REF
‘ a 0° [ 10°
I
e —
D C
NOTE:
C‘t 1 ALL DIMENSIONS ARE IN MILLIMETERS,
/2, FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
? f DATUM A & LEAD SURFACE.
A AP 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL

BURR.
4, PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING.

Vi AXI2Vi

PROPRIETARY INTORMATION

T

SOT23, 5L

= [sA

BLUMAXD.EPS

INCHES MILLIMETERS
MIN MAX MIN | MAX

A |0036 |0.044 (091 11
Al |0.004 [0.008 |0.10 0.20
B |0010 |0.014 |0.25 0.36
C (0005 [0.007 |03 0.18
D |ot1e |al20 [295 3.05
e 0.0256 0,65

E |01l |0l20 [295 305
H |0188 |0198 [4.78 5.03
L |00l6 |0.026 [041 066
a 0° 6° 0° 6°

[/ (g%g

Lk

VI /A1 X1 2vi

NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. :"‘Y”L";‘E““' UATORATION
2, MOLD FLASH OR PROTRUSIONS NOT TO EXCEED .1Smm<006".
8LD UMAX PACKAGE OUTLINE DWG
3. CONTROLLING DIMENSION: INCHES wunvuu TOCLNENT CONTROL D N Rx

Vi
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