JSMSEMI LM293/LM393

RENEESG Dual Channel differential comparator

1. General Description
LM293/LM393 consists of two independent comparators. The circuit can work under a single power supply

with a wide voltage range, and now it also supports dual power supply. When dual power supplies are used,
the voltage difference between the two power supplies is between 2V and 18V, and V ccis at least 1.5V higher
than the input common-mode voltage. The quiescent current power consumption isindependent of the supply
voltage. The output can be connected to the open collector output terminals ofother devices to achieve the wired-
and relationship.It can be mainly used in industry, automobile, power supply monitoring, oscillator peak
detector ,logic voltage conversion and other systems.
Features:
® Operating voltage range:

Single power supply 2V~18V

Dual power supply £1V~£9V

Low supply current is independent of supply voltage: 0.5mA (typical)

® |ow input offset current: SnA (typical)
Low input bias current: 25nA (typical)

® [ow input offset voltage: 2mV (typical)

® The common-mode input voltage range includes ground.

® Differential input voltage range is equal to the maximum rated power supply voltage: & [8V.
Low output saturation voltage

® The output is compatible with TTL, MOS and CMOS.

® Packaging form:SOP8/DIP8/MSOPS

Ordering Information:

Tube packing specifications:

R Boxed
Packagin
Part number gmng Tube tube Boxed Notes

form quantity quantity quantity

Size of plastic

LM293P DIPS8 50 PCS/ tube Tubt?box ngfogox package: 9.2mmx6.4mm
Pinspacing: 2.54mm

40 2000 Size of plastic

LM393P DIP8 50 PCS/ tube Tube/box PCS/ box pgckage 9.2mmx6.4mm
Pinspacing: 2.54mm

Reel packing specifications:

i Reel Boxed reel
Part number Packaging ee- oA ree Notes
form quantity quantity

LM293DR SOPS ZSOQPCS/ 5000PCS/ box Slkze of p]ast.lc package: 4 9mm=3.9mm
disc Pin spacing:1.27mm

LM393DR SOPS ZSOQPCSf’ 5000PCS/ box Pl_astlc pgck.age size: 4 .9 mmx3.9mm
disc Pin spacing:1.27mm

LM393M MSOPS SOOQPCSf 10000PCS/ box SI-ZE of p_]ast.lc package: 3.0mmx3.0mm
disc Pin spacing:0.65mm

Note : If the physical information is inconsistent with the ordering information, please refer to the actual product.
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2. Block Diagram And Pin Description
2.1, Block Diagram

L J D Ve

80pA (-)

ouT

IN+

F A\

————0O GND

2.2, Pin Configurations

1ouT 1 O 8| Veo
1IN- [ 2 | 7| 20UT
1IN+ | 3 | 6 | 2IN-
GND | 4 5 | 2IN+

2.3+ Pin Description

Pin No. Pin Name Description
1 10UT Output of comparator 1
2 1IN- Negative input of comparator 1
3 1IN+ Positive input of comparator 1
4 GND GND
5 2IN+ Positive input of comparator 2
6 2IN- Negative input of comparator 2
7 20UT Output of comparator 2
8 Vee Power Supply
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JSMSEMI LM293/LM393

ARMESE Dual Channel differential comparator

3. Electrical Parameter
3.1. Absolute Maximum Ratings

(Tamb=25C, unless otherwise specified)

Parameter Symbol Conditions value Unit
Power supply voltage Vee — 20 \Y%
Differential input voltage Vi — +20 \%
Input voltage range Vi — -0.3~20 \%
incoming current Lix — -50 mA
Output voltage Vo =% 20 \Y%
h ] DIP8 — 110
oo | SOP8 Raa — 160 C/W
MSOPS — 210
output current Io — 20 mA
peame o | -
storage temperature Tse — -65~150
Lead temperature TL 10s Ll 250 C
SOP/MSQOP 260

Maximum power dissipation is a function of Tj(max), 0y, and Ta. The maximum allowable power
dissipation at any allowable ambient temperature is Pp = (Tjmax) — Ta)/05a. Operating at the absolute
maximum Tj of 150°C can affect reliability.

3.2. Recommended operating conditions
(Tamb=25C, VDD=2.5V, fosc=3.579545MHz, unless otherwise specified)

Parameter Symbol Conditions Min. Typ. Max. Unit
Power supply voltage Ve — 2 — 18 \%
junction temperature Ty - — - 85 T

ambient temperature Tamb LM25 40 — 85 ©
L.M393 -40 — 85 C

3.3+ DC Characteristics

(unless otherwise specified, V cc=5V)

Parameter Symb Conditions Min. Typ. Max. | Unit ym
ol eter
Input offset Vee=5V~36V, 23 C] — 2 2
vo]tage Vio Vic=Vicrmin, tTOta . . 9 mV
Vo=1.4V cinper
ature
— 25C — 5 50
Input offset o Vo=14V LM?293 Total — — 150 nA
current temper
LM393 | e — — 250
25T — =25 | 250
Input bias Iis Vo=14V Total nA
current temper — — -400
ature
common-mode Vicr — 25°C | 0~Vee-l5 | — — \Y
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by 4 - .
REREESG Dual Channel differential comparator
Total
input voltage temper | 0~Vcc-2 — —
ature
Large signal Vece=18V,
differential Avp Ri=15KQ~Vc, 25C 50 200 — V/imV
amplification Vo=14~114V
Common-mode | cprr | VCC=H15V, VCM= .
rejection ratio +13V, VO=14V 25¢C T 84 N dB

Supply-voltage | pSRR | ypp=sy0 10V 25°C

e A — 85 — dB
rejection ratio
High level Vour=5V iSt(afl — 0.1 50 nA
lon _ _ 0
output current V=1V VOQ]_‘% temper — — 1 uA
ature
25C — 130 | 400
Low level output Total
v Vip=-1V, Iop=4mA \%
voltage ot v oL=m temper — — 700 -
ature
Low level output _ _ .
current Io]_ V]D—-lv, Vo]_—l S5V 25T 6 ~ —_— mA
Operating Tec Vo=25V.noload. | 25C _ 05 | 12 | mA
current
3.4, AC Characteristics
(unless otherwise specified, T 4y =25TC,V cc=5V).
Parameter . ) .
name Test strip typical | Unit
Response | R ppulls up 5.1KQ to 5V, 100mV input, 5mV overdrive. 1.3
. . 4 1) (2 ; us
time Cr=15pF TTL signal 0.3
Note:

1:C 1 includes probe and fixture capacitance.
2. Response time refers to the interval between the rising edge of the input and the transient response when
the output reaches 1.4V.

4. Typical Application Circuit And Application Note

4.1. Single-ended and differential comparator configurations

Vioeic
Vsue é Rouiiup
Vin Vind —
v -
Vref — Vins —
CL
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JSMSEMI LM293/LM393

ARMESE Dual Channel differential comparator

5. Package Information
5.1. DIPS8

/ - J
{ I
|
|
[
|
2k :
eA
" D
)
Si
Symbol — e (D) :
minimum maximum
A 3.00 3.60
b 0.36 0.56
c 0.20 0.36
D 9.00 9.45
E 6.15 6.60
€ 2.54
eA 7.62 9.30
L 3.00 —
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LM293/LM393
Dual Channel differential comparator

5.2, SOP8

A1 (A2

5 i

Symbol Size (mm)
minimum maximum

A 1.35 1.80
Al 0.05 0.25
A2 1.25 1.55
D 4.70 5.10
E 5.80 6.30
El 3.70 4.10
b 0.3006 0.51
c 0.19 0.25
e 1.27

L 0.40 0.89
0 0° 8°
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LM293/LM393
Dual Channel differential comparator

; . B Y )
wisialnloliy FOED - —
! ' 0 L
|
—u |
9 :
HHHE
t t [ ]
e ——————— 1
5HEH |
Size (mm)
Symbol T .
minimmum maximum
A = 1.10
Al 0.05 0.15
A2 0.75 0.95
b 0.22 0.38
c 0.08 023
D 2.90 3.10
E 470 5.10
El 2.90 3.10
e 0.65
0.40 | 0.80
LI 0.95
0 0° | g°
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6. Statements And Notes

6.1. The name and content of Hazardous substances or Elements in the product

Hazardous substances or Elements
Cadm
Lead Mercur m Hexaval Polybro bl Butylbe | pig-et B
vy and ent Polybro | minate A Diisobu
and and . . hthal y hylhex
Part name mercur .| chromiu | minated | d phthala 1\ o tyl
lead |y cadmi | biphenyl | biphen | (€ b yl hthal
pheny 1phen te hthala | P thala
compou | compo | UM compoun| s yl P te
nds unds comp ds ethers ¥
ounds
Lead frame o o o o o o o o o o
Plastic resin o o o o o o o o 0 o
Chip o o o o o o o o o o
The lead o o o o o o o o o o
Plastic
sheet o o o o o o o o o o
installed
o: Indicates that the content of hazardous substances or elements in the detection limit
explanation of the following the SJ/T11363-2006 standard.
x: Indicates that the content of hazardous substances or elements exceeding the SJ/T11363-2006
Standard limit requirements.

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.WWhen designing equipment, refer to the "Delivery Specification” for
the JSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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