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TUDI-LM339B, LM2901B, LM339, LM239, LM139, LM2901

Quad Differential Comparators



    

    

      
      
      
      
      
      
      
    

    

    

    

    

    

       

    

    

    

    

    

    

    

    

    

    

 

 

 

 

 

 

 

 

 

 

● NEW LM339B and LM2901B 
● Improved specifications of B-version 
– Maximum rating: up to 38 V 
– ESD rating (HBM): 2k V 
– Low input offset: 0.37 mV 
– Low input bias current: 3.5 nA 
– Low supply-current: 200 µA per comparator 
– Faster response time of 1 µsec 
– Extended temperature range for LM339B 
● B-version is drop-in replacement for LM239
,    LM339 and LM2901, A and V versions  
● Common-mode input voltage range 
includes ground 
● Differential input voltage range equal to 
maximum- rated supply voltage: ±38 V 
● Low output saturation voltage 
● 

Applications

Output compatible with TTL, MOS, and 
CMOS 
● For single version, see the TL331B 
● For dual version, see the LM393B or 
LM2903B

● Vacuum robot 
● Single phase UPS 
● Server PSU 
● Cordless power tool 
● Wireless infrastructure 
● Applicances 
● Building automation 
● Factory automation & control 
● Motor drives 
● Infotainment & cluster

WWW.SZTDBDT.COM

Features

LM339B, LM2901B, LM339, LM239, LM139, LM2901

Description
The LM339B and LM2901B devices are the next generation versions of the industry-standard 
LM339 and LM2901 comparator family. These next generation B-version comparators feature 
lower offset voltage, higher supply voltage capability, lower supply current, lower input bias 
current, lower propagation delay, and improved 2 kV ESD performance and input ruggedness 
through dedicated ESD clamps. The LM339B and LM2901B can drop-in replace the LM239, 
LM339 and LM2901, for both "A" and "V" grades. 
All devices consist of four independent voltage comparators that are designed to operate from 
a single power supply over a wide range of voltages.

Pin Diagram
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Table 1. Pin Functions
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Specifications
Absolute Maximum Ratings for LM339B and LM2901B

Absolute Maximum Ratings for Non-B Versions

over operating free-air temperature range (unless otherwise noted) (1)

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress 
ratings only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under 
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device 
reliability. 

(2) Differential voltages are at IN+ with respect to IN- 
(3) Short circuits from outputs to V+ can cause excessive heating and eventual destruction.

over operating free-air temperature range (unless otherwise noted)(1)

TBD

(1) 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 under Recommended Operating 
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
(2) All voltage values, except differential voltages, are with respect to network ground. 
(3) Differential voltages are at xIN+ with respect to xIN–. 
(4) Short circuits from outputs to V  can cause excessive heating and eventual destruction. CC

(5) Input current flows through parasitic diode to ground and will turn on parasitic transistors that will increase 
 and can cause output be incorrect. Normal operation resumes when input is removed.ICC
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ESD Ratings for LM339B and LM2901B 

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process 
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process

ESD Ratings, Non-B Versions

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process 
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process

Recommended Operating Conditions for LM339B and LM2901B 
over operating free-air temperature range (unless otherwise noted)

Recommended Operating Conditions, Non-B Versions
over operating free-air temperature range (unless otherwise noted)
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Thermal Information for LM339B and LM2901B

Thermal Information for Non-B Versions
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Electrical Characteristics for LM339B

VS = 5 V, VCM = (V–) ; TA = 25°C (unless otherwise noted)

(1)   The voltage at either input should not be allowed to go negative by more than 0.3 V otherwise output may be incorrect and excessive 
       input current can flow. The upper end of the common-mode voltage range is limited by V – 2V. However only one input needs to be  CC

       in the valid common mode range, the other input can go up the maximum V  level and the comparator provides a proper output state. CC

       Either or both inputs can go to maximum V  level without damage. CC

(2)   This parameter is ensured by design and/or characterization and is not tested in production.
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Electrical Characteristics for LM2901B

 

(1)   The voltage at either input should not be allowed to go negative by more than 0.3 V otherwise output may be incorrect and excessive 
       input current can flow. The upper end of the common-mode voltage range is limited by VCC– 2V. However only one input needs to be  
       in the valid common mode range, the other input can go up the maximum VCC level and the comparator provides a proper output state. 
       Either or both inputs can go to maximum VCC level without damage. 
(2)   This parameter is ensured by design and/or characterization and is not tested in production.
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VS = 5 V, VCM = (V–) ; TA = 25°C (unless otherwise noted).
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7.11 Electrical Characteristics for LM139 and LM139A
at specified free-air temperature, VCC = 5 V (unless otherwise noted)

 

(1)   All characteristics are measured with zero common-mode input voltage, unless otherwise specified. 
(2)   Full range (MIN to MAX) for LM139 and LM139A is –55°C to +125°C. All characteristics are measured with zero common-mode input      
       voltage, unless otherwise specified. 
(3)   The voltage at either input or common-mode must not be allowed to go negative by more than 0.3 V. The upper end of the 
       common-mode voltage range is VCC+– 1.5 V; however, one input can exceed VCC, and the comparator will provide a proper output 
       state as long as the other input remains in the common-mode range. Either or both inputs can go to 30 V without damage.
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(1)   All characteristics are measured with zero common-mode input voltage, unless otherwise specified. 
(2)   Full range (MIN to MAX) for LM239/LM239A is –25°C to +85°C, and for LM339/LM339A is 0°C to 70°C. All characteristics are 
       measured with zero common-mode input voltage, unless otherwise specified. 
(3)   The voltage at either input or common-mode must not be allowed to go negative by more than 0.3 V. The upper end of the 
       common-mode voltage range is VCC+– 1.5 V; however, one input can exceed VCC, and the comparator will provide a proper output       
       state as long as the other input remains in the common-mode range. Either or both inputs can go to 30 V without damage.  
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Electrical Characteristics for LMx39 and LMx39A
at specified free-air temperature, VCC = 5 V (unless otherwise noted)
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Electrical Characteristics for LM2901, LM2901V and LM2901AV
at specified free-air temperature, VCC = 5 V (unless otherwise noted)

 

(1)   All characteristics are measured with zero common-mode input voltage, unless otherwise specified. 
(2)   Full range (MIN to MAX) for LM2901 is –40°C to +125°C. All characteristics are measured with zero common-mode input voltage, 
       unless otherwise specified. 
(3)   VCC MAX = 30 V for non-V devices, and 32 V for V-suffix devices 
(4)   The voltage at either input or common-mode must not be allowed to go negative by more than 0.3 V. The upper end of the 
       common-mode voltage range is VCC+– 1.5 V; however, one input can exceed VCC, and the comparator will provide a proper output       
       state as long as the other input remains in the common-mode range. Either or both inputs can go to VCC MAX without damage.
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(1)  CL includes probe and jig capacitance. 
(2)  The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V

VCC = 5 V, TA = 25°C
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Switching Characteristics for LM139 and LM139A

Switching Characteristics for LM339B and LM2901B

VS = 5V, VO_PULLUP = 5V, VCM = VS/2, CL = 15pF, RL = 5.1k Ohm, TA = 25°C (unless otherwise noted).

(1) High-to-low and low-to-high refers to the transition at the input.

Switching Characteristics for LMx39 and LMx39A

VCC = 5 V, TA = 25°C

(1)  CL includes probe and jig capacitance. 
(2)  The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V

Switching Characteristics for LM2901

VCC = 5 V, TA = 25°C

(1)  CL includes probe and jig capacitance. 
(2)  The response time specified is the interval between the input step function and the instant when the output crosses 1.4 V
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The following list describes the outcomes of some input voltage situations. 

●   When both IN– and IN+ are both within the common-mode range: 
     – If IN– is higher than IN+ and the offset voltage, the output is low and the output transistor is sinking current 
     – If IN– is lower than IN+ and the offset voltage, the output is high impedance and the output transistor is 
          not conducting 
●   When IN– is higher than common mode and IN+ is within common mode, the output is low and the output 
     transistor is sinking current 
●   When IN+ is higher than common mode and IN– is within common mode, the output is high impedance and 
     the output transistor is not conducting 
●   When IN– and IN+ are both higher than common mode, the output is low and the output transistor is sinking 
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ORDERING INFORMATION
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Package SOP14
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Package TSSOP14
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Package DIP14
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Important statement:

●TUDI Semiconductor reserves the right to modify the product manual without prior notice! 
Before placing an order, customers need to confirm whether the obtained information is the 
latest version and verify the completeness of the relevant information.

●Any semi-guide product is subject to failure or malfunction under specified conditions. It is 
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor 
products for system design and whole machine manufacturing.And take the appropriate 
safety measures to avoid the potential in the risk of loss of personal injury or loss of property 
situation!

●TUDI Semiconductor products have not been licensed for life support, military, and 
aerospace applications,and therefore TUDI Semiconductor is not responsible for any 
consequences arising from the use of this product in these areas.

●If any or all TUDI Semiconductor products (including technical data, services) described or 
contained in this document are subject to any applicable local export control laws and 
regulations, they may not be exported without an export license from the relevant authorities 
in accordance with such laws.

●The specifications of any and all TUDI Semiconductor products described or contained in 
this document specify the performance, characteristics, and functionality of said products in 
their standalone state, but do not guarantee the performance, characteristics, and 
functionality of said products installed in Customer's products or equipment. In order to verify
 symptoms and conditions that cannot be evaluated in a standalone device, the Customer 
should ultimately evaluate and test the device installed in the Customer's product device.

●TUDI Semiconductor documentation is only allowed to be copied without any alteration of 
the content and with the relevant authorization.TUDI Semiconductor assumes no 
responsibility or liability for altered documents.

●TUDI Semiconductor is committed to becoming the preferred semiconductor brand for 
customers, and TUDI Semiconductor will strive to provide customers with better performance 
and better quallity products.
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