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High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

General Description

The MAX987/MAX988/MAX991/MAX992/MAX995/
MAX996 single/dual/quad micropower comparators
feature low-voltage operation and Rail-to-Rail® inputs
and outputs. Their operating voltage ranges from +2.5V
to +5.5V, making them ideal for both 3V and 5V sys-
tems. These comparators also operate with +1.25V to
+2.75V dual supplies. They consume only 48uA per
comparator while achieving a 120ns propagation delay.

Input bias current is typically 1.0pA, and input offset
voltage is typically 0.5mV. Internal hysteresis ensures
clean output switching, even with slow-moving input
signals.

The output stage’s unique design limits supply-current
surges while switching, virtually eliminating the supply
glitches typical of many other comparators. The
MAX987/MAX991/MAX995 have a push/pull output
stage that sinks as well as sources current. Large inter-
nal output drivers allow rail-to-rail output swing with
loads up to 8mA. The MAX988/MAX992/MAX996 have
an open-drain output stage that can be pulled beyond
Vcc to 6V (max) above VEE. These open-drain versions
are ideal for level translators and bipolar to single-
ended converters.

The single MAX987/MAX988 are available in tiny 5-pin
SC70 packages, while the dual MAX991/MAX992 are
available in ultra-small 8-pin SOT23 packages.

Selector Guide

PART COMPARATORS OUTPUT
PER PACKAGE STAGE
MAX987 1 Push/Pull
MAX988 1 Open-Drain
MAX991 2 Push/Pull
MAX992 2 Open-Drain
MAX995 4 Push/Pull
MAX996 4 Open-Drain
Applications
Portable/Battery- Threshold Detectors/

Discriminators
Ground/Supply Sensing
IR Receivers

Digital Line Receivers

Powered Systems
Mobile Communications
Zero-Crossing Detectors
Window Comparators
Level Translators

MAXIN

Features

120ns Propagation Delay
48pA Quiescent Supply Current
+2.5V to +5.5V Single-Supply Operation

* & & o

Common-Mode Input Voltage Range Extends
250mV Beyond the Rails

4 Push/Pull Output Stage Sinks and Sources
8mA Current (MAX987/MAX991/MAX995)

4 Open-Drain Output Voltage Extends Beyond Vcc
(MAX988/MAX992/MAX996)

4 Unique Output Stage Reduces Output Switching
Current, Minimizing Overall Power Consumption

4 100pA Supply Current at 1MHz Switching
Frequency

4 No Phase Reversal for Overdriven Inputs

4 Available in Space-Saving Packages:

5-Pin SOT23 (MAX987/MAX988)
8-Pin pMAX (MAX991/MAX992)

Ordering Information

PIN- TOP
PART TEMP. RANGE PACKAGE MARK
MAX987EXK-T -40°C to +85°C 5 SC70-5 ABM
MAX987EUK-T -40°C to +85°C 5 50T23-5 ABZB
MAX987ESA -40°C to +85°C 8 SO —

Ordering Information continued at end of data sheet.

Typical Application Circuit appears at end of data sheet.

Pin Configurations

TOP VIEW

out [1 5] vee

Vee E
N+ [3]

MAXIMN
MAX987
MAX968

4] v

SOT23/SC70
Pin Configurations continued at end of data sheet.

Rail-to-Rail is a registered trademark of Nippon Motorola Ltd.

Maxim Integrated Products 1

For price, delivery, and to place orders, please contact Maxim Distribution at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996

High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

ABSOLUTE MAXIMUM RATINGS

Supply Voltage (VCC 10 VEE) «o.vvvvveveeeeeeeeee e, 6V
IN_-, IN_+ 1O VEE oo, -0.3V to (Vcc + 0.3V)
OUT_to VEE
MAX987/MAX991/MAX995 ........ccovee -0.3V to (Vcc + 0.3V)
MAX988/MAXI92/MAXIO6.........ceovviiiiiiiiiiiiiei -0.3Vto 6V
QUT_ Short-Circuit Duration to VEE Or VCC wvvvvvvvveeeeeiiiieeeee, 10s
Continuous Power Dissipation (Ta = +70°C)
5-Pin SC70 (derate 3.1mW/°C above +70°C)............... 247mW
5-Pin SOT283 (derate 7.10mW/°C above +70°C)........... 571mw

8-Pin SOT23 (derate 9. 1mW/°C above +70°C)............. 72TmW
8-Pin SO (derate 5.88mW/°C above +70°C)

8-Pin uMAX (derate 4.5mW/°C above +70°C).............. 362mw
14-Pin TSSOP (derate 9.1mW/°C above +70°C) .......... 727TmW
14-Pin SO (derate 8.33mW/°C above +70°C)............... 667mwW

Operating Temperature Range
Storage Temperature Range
Lead Temperature (soldering, 10s)

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.

(Vce = +2.7V to +5.5V, VEE = OV, Vom = 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 Vce Inferred from PSRR test 2.5 55 Y
Ta = +25°C 53 80
Vce =5V
Supply Current per loc Ta =-40°C to +85°C 96 A
Comparator Ta = +25°C 48 80 H
Vcec =2.7V
Ta = -40°C to +85°C 96
Power-Supply Rejection Ratio PSRR 2.5V <Vce £5.5V 55 80 dB
VEE - \Y
Common-Mode Voltage Ta=+25°C £t oo
VCMR 0.25 0.25 V
Range (Note 2)
Ta = -40°C to +85°C VEE Vee
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 +2.5 mV
Input Bias Current
(Note 4) B 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 VouT = high 1.0 LA
MAX996 only)
' inki Vce =5V 95
Output Short-Circuit Current Isc Sourcing or sinking, cc mA
Vout = 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 \
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 [ Ta = 40°C to +85°C 4.45
(MAX987/MAX991/ VoH o v
MAX995 only) Vee = 2.7V, Ta = +25°C 2.4 2.55
ISOURCE = 3.5mA | Ta =-40°C to +85°C 2.3
2 W AXIW
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High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

ELECTRICAL CHARACTERISTICS (continued)

(Vce = +2.7V to +5.5V, VEE = OV, Vom = 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 CL = 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- | yoo= 5y | MAX988/MAX992/| 10mV overdrive 210
Propagation Delay MAX996 only, ns
RpuLL-up = 5.1kQ| 100mV overdrive 120
D MAX987/MAX991/MAX995 10mV overdrive 210
N only, CL = 15pF, Vcc = 5V 100mV overdrive 120
Power-Up Time tPU 25 us

Note 1: All device specifications are 100% production tested at Ta = +25°C. Limits over the extended temperature range are guar-
anteed by design, not production tested.

Note 2: Inferred from the Vs test. Either or both inputs can be driven 0.3V beyond either supply rail without output phase reversal.

Note 3: V(s is defined as the center of the hysteresis band at the input.

Note 4: |g is defined as the average of the two input bias currents (IB-, IB+).

MAXIMN 3
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996

High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Typical Operating Characteristics

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

SUPPLY CURRENT PER COMPARATOR SUPPLY CURRENT PER COMPARATOR
vs. TEMPERATURE vs. OUTPUT TRANSITION FREQUENCY
90 - 1000 = o
| | 3 S
Vig > Vin- 5 5
80 z z
z 3
2 7 2 I
= = Ve =5.5V /
& Veg=55V L~ &
S 60 « = S 100 /
2 L~ ~ g T
> >
£ — | g miatiii
2 = // Vee=25V ] Voo =25V H
/
40
30 10
60 40 20 0 20 40 60 80 100 001 01 1 10 100 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 — . 10000  —=—=rmrr .
E Vi > V- g = ViNg < ViN- 5
1000 = - 2 =
8 = = 1000
— T =
S 100 Vo =2 1V 8
T o 7~ =
(GRS 7 —
ggm A Voo 5.0V S 100
= = =
o =
I oD
1 = /1 = 10
3
!
0.1
0.01 0.1 1 10 100 1
OUTPUT SOURCE CURRENT (mA) 0.01 01 1 10 100
OUTPUT SINK CURRENT (mA)
OUTPUT SHORT-CIRCUIT INPUT OFFSET VOLTAGE
CURRENT vs. TEMPERATURE vs. TEMPERATURE
120 o 11 o
10 S~ g 5
100 ~— : 09 :
= I~
E 90 V_/C =50V \\ = 07 Vi
Z @ [~ E /
oc (NE]
% 70 % 05 -
£ @ 2 //
S 50 £ 03 v
> % 2
5 30 — < 01
S Voo =27V =
o o
0 -03
60 40 20 0 20 40 60 8 100 60 40 20 0 20 40 60 8 100
TEMPERATURE (°C) TEMPERATURE (°C)

4 MAXIMN
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High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Typical Operating Characteristics

(Vce = +5V, Vem = 0, Ta = +25°C, unless otherwise noted.)

PROPAGATION DELAY PROPAGATION DELAY
vs. CAPACITIVE LOAD vs. TEMPERATURE
10,000 =T 5 200 Vor = 50mV g
— Vop = 50mV : 190 ;
= : 180 E
% i >;— 170 Vcr=2v5-\///
2 = 160 —
a Y/ =) |_—
& 1000 g 150 —
3 7 3 10 L= 55V
S 4 S 130
& il &
P 120
1 110
100 100
001 01 1 10 100 1000 60 -40 20 0 20 40 60 8 100
CAPACITIVE LOAD (nF) TEMPERATURE (°C)
PROPAGATION DELAY MAX987/MAX991/MAX995
vs. INPUT OVERDRIVE PROPAGATION DELAY (tpp,)
MAX987-11
300 s — - : —
\ £ Vop = 50mV {
. : . o
_ 250 z _ 50mv/
s . ' div
z 20 \ : : _
S \\ Veg =25V : Y
S 150 PRI TOTOE TOUUR U0 VUL FUOVE PUOPE OOt SO
= \‘ . ' [t
2 : o | RSO
S 100 Vge =55V ; S
& ouT S V/div
% IS S S
0 : D
0 2 40 60 8 100 120 140 100ns/div
INPUT OVERDRIVE (mV)
MAX987/MAX991/MAX995
PROPAGATION DELAY (tpp-) SWITCHING CURRENT, OUT RISING
MAX987-12 MAX987-13
¢ Vgp = 50mV b :
o B T somvy
50m div
IN+ div IN+ | L b
_ F ~
: R : 2V/div
b
e
ouT || V/div 2mA/div
|
IV‘_
Vop =50mV
100ns/div 200ns/div

MAXIMN
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996

High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Typical Operating Characteristics (continued)
(Vce = +5V, Vem = 0, Ta = +25°C, unless otherwise noted.)

SWITCHING CURRENT, OUT FALLING 1MHZ RESPONSE
MAX987-14 .N.‘AX_B.EM.S
50mV/ 50mV/
div div
[ DO IS T .............. [
. our | bl d f | v
2mA/div : !
...\/.0D=50mv...:...% ..........
200ns/div 200ns/div
POWER-UP DELAY
e S 10
ViN-=50mvo b
'V|N+:0V R r LR RRLIECRYTPLRCRLERE:
! R
Vool o 2V/div

] 2v/div

Sus/div

6 MAXIMN
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High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Pin Description

PIN
MAX987 MAX991 MAX995
MAX988 MAX996 | MAX996 | NAME FUNCTION
SOT23/ SO SO/uMAX/ SO/
SC70 SOT23 TSSOP

1 6 — — ouT Comparator Output
2 7 8 4 Vce Positive Supply Voltage
3 3 — — IN+ Comparator Noninverting Input
4 2 — — IN- Comparator Inverting Input
5 4 4 11 VEE Negative Supply Voltage
— — 1 1 OUTA Comparator A Output

— 2 2 INA- Comparator A Inverting Input
— — 3 3 INA+ Comparator A Noninverting Input
— — 5 5 INB+ Comparator B Noninverting Input
— — 6 6 INB- Comparator B Inverting Input
— — 7 7 ouTB Comparator B Output
— — — 8 OouTC Comparator C Output
— — — 9 INC- Comparator C Inverting Input
— — — 10 INC+ Comparator C Noninverting Input
— — — 12 IND+ Comparator D Noninverting Input
— — — 13 IND- Comparator D Inverting Input
— — — 14 OuUTD Comparator D Output
— 1,5,8 — — N.C. No Connection. Not internally connected.

MAXIMN 7
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996

High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Detailed Description

The MAX987/MAX988/MAX991/MAX992/MAX995/
MAX996 are single/dual/quad low-power, low-voltage
comparators. They have an operating supply voltage
range between +2.5V and +5.5V and consume only
48pA per comparator, while achieving 120ns propaga-
tion delay. Their common-mode input voltage range
extends 0.25V beyond each rail. Internal hysteresis
ensures clean output switching, even with slow-moving
input signals. Large internal output drivers allow rail-to-
rail output swing with up to 8mA loads.

The output stage employs a unique design that mini-
mizes supply-current surges while switching, virtually
eliminating the supply glitches typical of many other
comparators. The MAX987/MAX991/MAX995 have a
push/pull output structure that sinks as well as sources
current. The MAX988/MAX992/MAX996 have an open-
drain output stage that can be pulled beyond Vcc to an
absolute maximum of 6V above VEE.

Input Stage Circuitry
The devices’ input common-mode range extends from
-0.25V to (Vcc + 0.25V). These comparators may oper-
ate at any differential input voltage within these limits.
Input bias current is typically 1.0pA if the input voltage
is between the supply rails. Comparator inputs are pro-
tected from overvoltage by internal body diodes con-
nected to the supply rails. As the input voltage exceeds
the supply rails, these body diodes become forward
biased and begin to conduct. Consequently, bias cur-
rents increase exponentially as the input voltage
exceeds the supply rails.

Output Stage Circuitry
These comparators contain a unique output stage
capable of rail-to-rail operation with up to 8mA loads.
Many comparators consume orders of magnitude more
current during switching than during steady-state oper-
ation. However, with this family of comparators, the
supply-current change during an output transition is
extremely small. The Typical Operating Characteristics
graph Supply Current vs. Output Transition Frequency
shows the minimal supply-current increase as the out-
put switching frequency approaches 1MHz. This char-
acteristic eliminates the need for power-supply filter
capacitors to reduce glitches created by comparator
switching currents. Battery life increases substantially
in high-speed, battery-powered applications.

Applications Information

Additional Hysteresis

MAX987/MAX991/MAX995
The MAX987/MAX991/MAX995 have +£2.5mV internal
hysteresis. Additional hysteresis can be generated with
three resistors using positive feedback (Figure 1).
Unfortunately, this method also slows hysteresis
response time. Use the following procedure to calcu-
late resistor values for the MAX987/MAX991/MAX995.

1) Select R3. Leakage current at IN is under 10nA;
therefore, the current through R3 should be at least
1pA to minimize errors caused by leakage current.
The current through R3 at the trip point is (VREF -
VouT) / R3. Considering the two possible output
states and solving for R3 yields two formulas: R3 =
VREF / 1pA or R3 = (VREF - Vce) / 1pA. Use the
smaller of the two resulting resistor values. For
example, if VREF = 1.2V and Vcc = 5V, then the two
R3 resistor values are 1.2MQ and 3.8MQ. Choose a
1.2MQ standard value for R3.

2) Choose the hysteresis band required (VHB). For this
example, choose 50mV.

3) Calculate R1 according to the following equation:
R1=R3x(VHB/VCC)

For this example, insert the values R1 = 1.2MQ x
(50mV / 5V) = 12kQ.

4) Choose the trip point for VIN rising (VTHR; VTHF is
the trip point for VN falling). This is the threshold
voltage at which the comparator switches its output
from low to high as V|N rises above the trip point. For
this example, choose 3V.

MAXIMN
MAX987
MAX991
MAX995

Figure 1. Additional Hysteresis (MAX987/MAX991/MAX995)

MAXIMN
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High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

5) Calculate R2 as shown. For this example, choose an
8.2kQ standard value:

R2 = !
S 2 ST O N
VREF x R1 R1 R3

R2 = ! y = 8.03kQ

3ov ) 1
1.2x12kQ)  1kQ  2.2MQ

6) Verify trip voltages and hysteresis as follows:

VIN rising: VTR = VRer x R1 x(l + . + LJ

R1 R2 R3
; R1 x V,
Vi\ falling: Vipe = VaR — (TCC]
Hysteresis = Vrpr — VHF
MAX988/MAX992/MAX996

The MAX988/MAX992/MAX996 have +£2.5mV internal
hysteresis. They have open-drain outputs and require
an external pull-up resistor (Figure 2). Additional hys-
teresis can be generated using positive feedback, but
the formulas differ slightly from those of the
MAX987/MAX991/MAX995.

0.1uF

I

VIN +
OUT

MAXIMN
MAX988
MAX992
MAX996

Figure 2. Additional Hysteresis (MAX988/MAX992/MAX996)

MAXIMN

Use the following procedure to calculate resistor
values:

1) Select R3 according to the formulas R3 = VReF / 1pA
or R3 = (VREF - Vcc) / 1PA - R4. Use the smaller of
the two resulting resistor values.

2) Choose the hysteresis band required (VHB). For this
example, choose 50mV.

3) Calculate R1 according to the following equation:
R1 =(R3 + R4) x (VHB / VCC)

4) Choose the trip point for VIN rising (VTHR; VTHF is
the trip point for VIN falling). This is the threshold
voltage at which the comparator switches its output
from low to high as VN rises above the trip point.

5) Calculate R2 as follows:
’

R2 =
B v N O I B
VREF x R1 R1 R3 + R4
6) Verify trip voltages and hysteresis as follows:
VIN rising: VTHR = VREF x R1 x
1 1 1
Rt R2 R3+R4

R1 x VCC]

Vin falling: Vpr = VTHR — (R3 —Ra

Hysteresis = Vrur — VTHE

Circuit Layout and Bypassing
These comparators’ high-gain bandwidth requires
design precautions to maximize their high-speed capa-
bility. The recommended precautions are:

1) Use a printed circuit board with an unbroken, low-
inductance ground plane.

2) Place a decoupling capacitor (a 0.1uF ceramic
capacitor is a good choice) as close to Vcc as
possible.

3) On the inputs and outputs, keep lead lengths short
to avoid unwanted parasitic feedback around the
comparators.

4) Solder the devices directly to the printed circuit
board instead of using a socket.
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996

High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Zero-Crossing Detector
Figure 3 shows a zero-crossing detector application.
The MAX987’s inverting input is connected to ground,
and its noninverting input is connected to a 100mVp-p
signal source. As the signal at the noninverting input
crosses 0V, the comparator’s output changes state.

Logic-Level Translator
Figure 4 shows an application that converts 5V logic lev-
els to 3V logic levels. The MAX988 is powered by the +5V
supply voltage, and the pull-up resistor for the MAX988's
open-drain output is connected to the +3V supply volt-
age. This configuration allows the full 5V logic swing with-
out creating overvoltage on the 3V logic inputs. For 3V to
5V logic-level translation, simply connect the +3V supply
to Vcc and the +5V supply to the pull-up resistor.

Vee
0—_|
0.1uF
I
2 e
100mV Ve
~O 41 IN+ h |_| |_|
ﬂ_ ouT |1
3] IN-
MNAXI/N
MAX987
3
VEE
5

+5V (+3V)
J_01 F
T THE 43V (+5V)
2 —
100k Voo
RpuLL-UP
Al D
ouT | 1 3V (5V)
100k L] o LOGIC OUT
3 | IN+ +
MAXI/N
= MAX988
Ve
5
5V (3) LOGIC IN J_—

Figure 3. Zero-Crossing Detector

Figure 4. Logic-Level Translator

Pin Configurations (continued)

TOP VIEW
) L]

NG [1] 8] NC. 0UTA [1 | 8] vec outh [1] [14] ourp
- [2| AAXIM [7] A [2] AMAXLM [7] qur na- [2] [13] i0-
MAX987 MAX991 (3] _axaan |12 mo-

ne[3]  MAX988 6] our mas [3]  MAX992 |6 e- vo[r]  mavess [y

EE
Vee [4] [5] ne Vee [4 [5] e+ INB+ [5 | WAxo% [10] INC+
INg- [6 | 9] nc-
SO SO/uMAX/SOT23 OUTB E E ouTe
SO/TSSOP

10
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High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Typical Application Circuit __ Ordering Information (continued)

Vee PIN- TOP
PART TEMP.RANGE ot 1IARK
? 1 MAX988EXK-T  -40°C to +85°C 5 SC70-5 ABN

VN 0.1uF T MAX988EUK-T  -40°C to +85°C 5 SOT235 ABZC

% e *RPUL; MAX988ESA 40°C 10 +85°C 830 —
: MAX991EKAT  -40°C to +85°C 8 SOT23-8 AAEB

My MAX991EUA -40°C t0 +85°C 8 uMAX —

% T our ° MAX991ESA -40°Cto +85°C  8SO —
- MAX992EKAT  -40°C to +85°C 8 SOT23-8 AAEC

— 7 maxim MAX992EUA 40°C 1o +85°C 8 uMAX _

MAX98_ MAX992ESA 40°C 1o +85°C 850 —

Ve MAX39_ MAX995EUD  -40°C to +85°C 14 TSSOP —

T MAX995ESD 40°Ct0 +85°C 14 SO —

Vg = T— MAX996EUD  -40°Cto +85°C 14 TSSOP —

MAX996ESD 40°Cto +85°C 14 SO —

THRESHOLD DETECTOR
Tape-and-Reel Information
4.0 0.1 — -
—w| |-a— 1.0 0.1
1.5 +0.1/-0.0 DIAMETER ~ —= - | 2.0£0.05

+3.5 +0.05

8.0 0.3

|

]

mimpy=lngg=li=gs

0.5 RADIUS

TYPICAL —m| 4.020.1 |- A0 1.0 MINIMUM
+ | Bo + A
! |
; Ao=3.1mm 0.1 \GrE. DIMENSIONS ARE IN MM. AND
0.30 :o,05+ I Ko Bo=2.7mm 0.1
08 s0.fB Ko = 12mm s0.1 FOLLOW EIA481-1 STANDARD.

1

0.30R MAX.

MAXIMN "
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MAX987/MAX988/MAX991/MAX992/MAX995/MAX996

High-Speed, Micropower, Low-Voltage,
SOT23, Rail-to-Rail I/0 Comparators

Package Information

SOTSLEPS

0.20 < SYMBOL [ MIN MAX

< A 0.90 1.45

o C}L = L Al 0.00 015

e 2 A2 0.90 1.30

ﬂ r ﬂ = —[ﬁ b 0.35 0.50

] m [ ¥ C 0.08 0.20

D 2.80 3.00

\ E 2.60 3.00

F1 1.50 1.75

‘ | L 0.35 055

G- - - E G- El e 0.95 REF

[ el 1.90 REF

‘ 4{ a 0° [ 10°
I

NOTE:

1. ALL DIMENSIONS ARE IN MILLIMETERS.
/2 FOOT LENGTH MEASURED AT INTERCEPT POINT BETWEEN
DATUM A & LEAD SURFACE.
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&
|
‘ 3. PACKAGE OUTLINE EXCLUSIVE OF MOLD FLASH & METAL
| ‘ BURR.
{ | J 4. PACKAGE DUTLINE INCLUSIVE OF SOLDER PLATING.
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PROPRIETARY INFORNATION
TITLE

PACKAGE OUTLINE, SOT23, 5L

APPROVAL DOCUNENT CONTROL NO REV.

1
21-0057 B A
o
&
S
ST JEDEC E:
8 8 INCHES MILLIMETERS | INCHES MILLIMETERS | |3
_— 2
MIN | MAX MIN | MAX [ MIN | MAX [ MIN | MAX
A 0,037 {0043 [0.94 110 - 0.043 [ --- 110
Al [0.002 |0.006 0.05 0.15 0.002 | 0.006 | 0.05 0.15
B 0010 [0.014 0.25 0.36 0010 [0.016 |[0.2S 0.40
C [0005 [0007 [013 _|018 [0005 [0.009 [013 [0.23
D [0416 0120 [295 [3.05 |oa14 [o0lee |29 |3l
E H e | 00256 BSC 065 BSC | 0.0256 BSC | 064 BSC
$0.500.01 E |oue [o120 [295 305 |0114 [0122 |29 [31
}; H 0.188 |0.198 4.78 S5.03 0.193 BSC 4.9 BSC
0.50 L o016 [0026 [0.41 066 0016 [0027 [0.40 [070
o« | 0° 6° 0* 6° 0° | e° 0 | 6
—@ E E E H H H H S [ 00207 BSC 05250 BSC
1
050 —=1 == BOTTOM VIEW
D
TOP VIEW
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] /
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—l e e —IBl= —L=—
SIDE VIEW
FRONT VIEW
»,
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. PROPRIETARY NFORMATION
2.MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15MM (.006”). T
3. CONTROLLING DIMENSION:  MILLIMETERS. PACKAGE OUTLINE, 8L uMAX
4. MEETS JEDEC MO—187. AR T T G &
21-0036 1|4
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