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W Tusemi LM393

voltage comparators

Description

The LM393 consists of two independent voltage comparators. These were designed specifically to operate
from a single power supply over a wide range of voltages. Operation from split power supplies
isalso possible and the low power supply current drain is independent of the magnitude of
the power supply voltage. The outputs can be connected to other open-collector outputs to achieve
wired-AND relationships.

Features
Wide supply voltage range “
Low supply current drain independent of supply

voltage. Low input biasing current

Low input offset current

SOP -8

Low input offset voltage
Input common-mode voltage range includes GND

Differential input voltage range equal to the power supply voltage

Low output saturation voltage |

Output voltage compatible with TTL, MOS and CMOS logic DIP -8
Internal Block Digram Package
S
OUTPUT A E E‘ v+
INVERTING INPUT AE A-A Z‘ OUTPUT B
NON-INVERTING INPUT A E Z‘ INVERTING INPUT B
GNDIZ E‘ NON-INVERTING INPUT B
TOP VIEW
Absolute Maximum Ratings
PARAMETER SYMBOL RATINGS UNITS
Supply Voltage Vce +18 or 36 Vv
Differential Input Voltage V\(DiFF) 36 \Y
Common-mode Input Voltage Vicr -0.3 ~+36 \
Power Dissipation Pp 570 mwW
Operating Temperature Range Torr -20 ~ +70 °C
Storage Temperature Range Tste -65 ~ +150 °C

Note: Absolute maximum ratings are those values beyond which the device could be permanently damaged.
Absolute maximum ratings are stress ratings only and functional device operation is not implied.
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Electrical Characteristics

at specified free-air temperature, Vcc = 5 V (unless otherwise noted)

Symbol Parameter Test conditions* LM393
Unit:
Min Typ Max nts
Vee =5V to 30V, 25°C 1 5
Vio | Input offset voltage Vic = Vier Min, mv
Vo=1.4V Full range 9
Vo=1.4V 25°C 5 50
| Input offset current nA
© pu . Full range 150
Vo=1.4V 25°C 25 250
I Input bias current nA
Full range 400
. 25°C Vce-1.5
Vick |Common-mode input voltage range** \Y;
Full range 0 Vee - 2
Large-signal differential voltage Vec =15V,
Avp - 29 Vo=1.4Vto 114V, 25 °C 50 200 vimV
amplification R.2 15 kQ to Vce
Vou=5V, Vip=1V, 25°C 0.1 50 nA
I High-level output current
o [righ-ievel output cu Vor= 30V, Vip=1V Full range 1 A
lo.=4 mA, Vp=-1V 25°C 150 400
Voo |Low-level output voltage mv
Full range 700
loo  |Low-level output current Vo= 1.5V, Vp=-1V 25°C 6 16 mA
Vcc =5V 25 °C 04 1 mA
R = =
loc | Supply current : Vee = 30V Full range 25

* Full range (MIN to MAX), for the LM393 is 0 °C to 70 °C. All characteristics are measured with zero common-mode input voltage
unless otherwise specified.
** The voltage at either input or common-mode should not be allowed to go negative by more than 0.3V. The upper end of the common-
mode voltage range is Vcc -1.5V, but either or both inputs can go to 30V without damage.

Switching Charactristics
Vee=5V, T a=25°C

Parameter Test conditions Min Typ |Max| Units
R, connected to 5V 100-mV input step with 5-mV overdrive 1.3
Response time through 5.1 kQ, Hs
C.=15pF* (See Note 1) TTL-level input step 0.3

* Cpincludes probe and jig capacitance.
Note 1: The response time specified is the interval between the input step function and the instant when the output crosses 1.4V.
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Typical Applications Circuit

Q Vee
10K
Vo
LM393
+ Vo
Vin
Vee
15K o
R1+R2=R3
Figure1.Zero Crossing Detector (Single Supply) Figure2.Zero Crossing Detector (Split Supply)
O Vce
RL
10K
O
Vo
Figure3.Free-running Square- wave Oscillator Figure4.Time Delay Generator
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Outline Drawing — SOP-8(Dimensions in mm)
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Package Information
Package Type Description Quantity (pes) 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.

e ® 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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