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Description Dual Differential comparator

The LM393 consists of two independent and accurate voltage comparators with offset voltage is no more than
2.0mV. It can work under single power supply or dual power supply, and the magnitude of current is not affected by the
magnitude of the power supply voltage. a unique feature of these comparators is that the input common-mode voltage
range can reach zero level even when operating on a single power supply.lt's mostly used in consumer and industrial
electronic products.

Features

® Wide Power Supply Range:

Single Supply: 2V ~ 36V, Dual Supplies: £1V ~+18V

Power Current: 0.8mA (Independent of The Supply Voltage)

Low Input Bias Current: 25nA

Low Input Offset Current: 5nA

Low Input Offset Voltage: 5mV(Max.)

Differential Input Voltage Range Equal to the Power Supply Voltage
Output Voltage Compatible with TTL, DTL, ECL, MOS and CMOS
Available in SOP-8 Package.

Pin Distribution

SOP-8

8.VCC 7.0UT2 6.IN2- 5.IN2+

—
ouTt [ 1] 8 ]vce
IN1-[ 2] [ 7 Jout2
N1+ [ 3] [ 6 ]iN2-
GND|[ 4] 5 |in2+
1.0UT1 2.IN1- 3.IN1+ 4.GND
(Top View)
Pin Function
Pin No. Symbol Function Pin No. Symbol Function
i The non-inverting intput
The output of the first
1 OUT1 5 IN2+ of the second
comparator
comparator
The inverting intput of The inverting intput of
2 IN1- ) 6 IN2-
the first comparator the second comparator
The non-inverting intput The output of the second
3 IN1+ ) 7 OouT2
of the first comparator comparator
4 GND ground 8 VCC the power supply
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Dual Differential comparator LM393
Block Diagram
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Absolute Maximum Ratings (at To = 25°C)
Parameter Symbol Value Unit
Single 36
Supply Voltage Vee Y
Dual +18
Differential Input Voltage Vi(oiFF) 36
Common-mode Input Voltage Vicr -0.3~36
Short-circuit Output Current to Ground lo 20 mA
Maximum Power Dissipation Po 270 mwW
Junction Temperature Ty 125 °C
Operating Ambient Temperature Range Torr 0~70 °C
Storage Temperature Range Tste -65~150 °C
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Dual Differential comparator LM393
Electrical Characteristics
T, =25°C, Vcc=5V, unless otherwise noted
Value
Parameter Symbol Conditions - Unit
Min Typ. Max
Ta=25°C -- +1 15
Input Offset Voltage Vio mV
0°C=< Ta <70°C -- -- 19
Ta=25°C -- 15 +50
Input Offset Current lo nA
0°C=< Ta <70°C -- -- +150
Ta=25°C -- 25 250
Low Input Bias Current I nA
0°C=< Ta <70°C -- -- 400
Common-Mode Input v Ta=25°C 0 - Vce-1.5 v
ICR
Voltage Rang 0°C< Ta <70°C 0 -- Vee-2
Large-Signal Differential
L Avp R.=215KQ, Vce=15V 50 200 - VimV
Voltage Amplification
Sink Current Isink Vine 21V, Ving= 0V, Vo 1.5V 6 16 - mA
Vine 21V, Vine= OV, Isink <4mA - 150 400
Output Saturation Voltage VsaT Vine 21V, Ving)= 0V, lsink S4mA 200 mV
0°C< Ta <70°C B B
Ving 21V, Vinp= 0V, Vo=5V - 0.1 -
Low-Level Output Current lov Vine 21V, Ving= 0V, Vo=30V nA
-- -- 1000
0°C=< Ta <70°C
R =20 -- 0.4 1
Supply Current lcc mA
R =90, V=30V -- -- 2.5
RPU=5.1KQ
) -- 2.45 -
Overdrive=10mV
Vs=5V
RPU=5.1KQ
i -- 2.43 -
) Overdrive=100mV
Propagation Delay H to L TrHL MS
RPU=5.1KQ
. -- 2.46 -
Overdrive=10mV
Vs=36V
RPU=5.1KQ
i -- 2.30 --
Overdrive=100mV
RPU=5.1KQ
) -- 2.37 --
Overdrive=10mV
Vs=5V
RPU=5.1KQ
. -- 2.34 --
= tion Delav L to H - Overdrive=100mV
ropagation Dela 0] s
Pag Y P RPU=5.1KQ g
) -- 2.46 --
Overdrive=10mV
Vs=36V
RPU=5.1KQ
. -- 2.44 --
Overdrive=100mV
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Dual Differential comparator LM393

Typical Application Circuit

R1+R2=R3

Zero Crossing Detector (Single Supply) Zero Crossing Detector (Dual Supply)

Free-running Square- wave Oscillator Time Delay Generator
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Dual Differential comparator LM393

Operation instruction

The LM393 is a high-gain, wide-band device. Like most comparators, if there is parasitic capacitance from output to
input, it is easy to produce oscillations. This phenomenon only appears in the gap of output voltage transition when the
comparator changes state.Power plus bypass filtering does not solve this problem. Standard PC board designs are
helpful in reducing parasitic capacitive coupling between input and output.Reducing the input resistance to less than
10KQ will reduce the feedback signal, and increasing even a small amount of positive feedback (hysteroses of 1.0 to
10mV) can lead to rapid conversions that make oscillations due to parasitic capacitance impossible.Unless hysteresis
is utilized, inserting the IC directly and applying a resistor to the pin will cause the input-output to oscillate over a very
short conversion period. If the input signal is a pulse waveform and the rise and fall time is fairly fast, hysteresis will not
be required.All unused pins of the comparator must be grounded.

The LM393 bias network establishes that its static current is independent of the supply voltage range of 20 to
30V.Generally the power supply does not require bypass capacitors and the differential input voltage can be greater
than VCC without damaging the device.The guard must be able to prevent the input voltage from exceeding -0.3V
towards the negative end.

The output part of the LM393 is an open-collector, emitter grounded NPN output transistor, which can be provided
or function with multi-collector output. The output load resistor can be connected to any supply voltage within the
allowable supply voltage range, regardless of the VCC terminal voltage value.This output can be used as a simple SPS
open circuit to the ground (when no load resistor is applied), and the trap current of the output part is limited by the
possible driver and device B-values.When the limit current (16mA) is reached, the output transistor will exit and the
output voltage will rise quickly.The output saturation voltage is limited by the output transistor's y SAT of about 60Q
When the load current is low, the low offset voltage of the output transistor (about 1.0mV) allows the output box

position to be at zero level.
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Dual Differential comparator LM393

Outline Drawing — SOP-8(Dimensions in mm)
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Package Information
Package Type Description Quantity (pcs) Standard
SOP-8 Reel -13" tape 4000 EIA-481

Contact Information

TANI website: http://www.tanisemi.com Email:tani@tanisemi.com

For additional information, please contact your local Sales Representative.

6 ® is registered trademarks of TANI Corporation.

Product Specification Statement

The product specification aims to provide users with a reference regarding various product parameters, performance, and usage. It presents certain aspects of the
product's performance in graphical form and is intended solely for users to select product and make product comparisons, enabling users to better understand and
evaluate the characteristics and advantages of the product. It does not constitute any commitment, warranty, or guarantee.

The product parameters described in the product specification are numerical values, characteristics, and functions obtained through actual testing or theoretical
calculations of the product in an independent or ideal state. Due to the complexity of product applications and variations in test conditions and equipment, there may be
slight fluctuations in parameter test values. TANI shall not guarantee that the actual performance of the product when installed in the customer's system or equipment
will be entirely consistent with the product specification, especially concerning dynamic parameters. It is recommended that users consult with professionals for product
selection and system design. Users should also thoroughly validate and assess whether the actual parameters and performance when installed in their respective
systems or equipment meet their requirements or expectations. Additionally, users should exercise caution in verifying product compatibility issues, and TANI assumes
no responsibility for the application of the product. TANI strives to provide accurate and up -to- date information to the best of our ability. However, due to technical,
human, or other reasons, TANI cannot guarantee that the information provided in the product specification is entirely accurate and error-free. TANI shall not be held
responsible for any losses or damages resulting from the use or reliance on any information in these product specifications.

TANI reserves the right to revise or update the product specification and the products at any time without prior notice, and the user's continued use of the product
specification is considered an acceptance of these revisions and updates. Prior to purchasing and using the product, users should verify the above information with
TANI to ensure that the prod uct specification is the most current, effective, and complete. If users are particularly concerned about product parameters, please consult
TANI in detail or request relevant product test reports. Any data not explicitly mentioned in the product specification shall be subject to separate agreement.

Users are advised to pay attention to the parameter limit values specified in the product specification and maintain a certain margin in design or application to ensure
that the product does not exceed the parameter limit values defined in the product specification. This precaution should be taken to avoid exceeding one or more of the
limit values, which may result in permanent irreversible damage to the product, ultimately affecting the quality and reliability of the system or equipment.

The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh environments or precision equipment. It is not recommended for use
in systems or equipment such as medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or equipment could reasonably be
expected to result in personal injury. TANI shall assume no responsibility for any consequences resulting from such usage.

Users should also comply with relevant laws, regulations, policies, and standards when using the product specification. Users are responsible for the risks and liabilities
arising from the use of the product specification and must ensure that it is not used for illegal purposes. Additionally, users should respect the intellectual property rights
related to the product specification and refrain from infringing upon any third- party legal rights. TANI shall assume no responsibility for any disputes or controv ersies
arising from the above-mentioned issues in any form.
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