
 

High Efficiency Linear Regulators 
 VGA  Notebook 

 Battery Chargers 

Three Terminal Adjustable or Fixed Voltages* 

 Battery Powered Instrumentation 

3.3V or 5.0V 

Output Current of 1A 

Operates Down to 2.3V Dropout  

Line Regulation: 0.2% Max. 

Load Regulation: 0.4% Max. 

SOT-223  

FIXED 

VERSION 

1- Vin

2- Ground

3- Vout

(Note 1)

Power Dissipation 

Input Voltage 

Operating Junction Temperature 

Control Section 

Power Transistor 

Storage temperature 

Internally limited 

37V 

-15°C to 125°C

0°C to 150°C

- 65°C to +150°C

300°C 

Soldering information 

Lead Temperature (10 sec)

Thermal Resistance 

SOT-223 package φ JA= 90°C/W* 

* With package soldering to copper area over

backside ground plane or internal power plane φJA

can vary from 46°C/W to >90°C/W depending on

mounting technique and the size of the copper area.

1K/REEL 
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General Description
               

                         

 

              
             

           

          

The LM2940IMPX-xx/NOPB series of adjustable and fixed voltage regulators are designed to 

provide 1 A output cur rent an d to operate down to 2 .3V input-to-output differential.The input volage

can up to +35V maximum. It has very good output short protect function than normal others LDO.

And LM2940IMPX-xx/NOPB can output larger current than normal LDO when same application

condition. 

On-chip trimming adjusts the reference voltage to within 2% accuray. Current limit is also

trimmed, minimizing the stress under overload conditions on both the regulator and power source

circuitry.

The LM2940IMPX-xx/NOPB devices are pin compatible with other three-terminal SCSI regulators

and are offered in the low profile surface mount SOT-223 package.

Applications

PIN Configuration

Absolut Maximum Ratings

Feature

xx: 33,50.

Part Number Packing

1
2

3

SOT-223 Top View



Electrical Characteristics at IOUT = 0 mA, and TJ = +25°C unless otherwise specified.

Parameter Device Conditions Min Typ Max Units

 

Output Voltage 0 ≤IOUT ≤1A , 6.5V ≤VIN ≤12V 4.800 5.000 5.200  V

6.5V≤VIN ≤IOUTLine Regulation  = 5V 12V 10 50 % 

Load Regulation 
(Notes 2, 3) VIN=8V, 0≤IOUT ≤IOUT = 5V 1A 10 100 % 

Dropout Voltage 

(VIN - VOUT) 

∆VOUT , ∆VREF = 1%, 

IOUT =
IOUT = 5V

 1A (Note 4)  
  V

Current Limit (VIN - VOUT
IOUT = 5V ) = 5V   900 1,000 1,500 mA 

(VIN - VOUTMinimum Load 

Current 

) 

 = 12V (Note 5) 
  5 10 mA 

Quiescent Current  VIN ≤IOUT = 5V 12V   10 15 mA 

Ripple Rejection 

f =120Hz , COUT = 22µF 

Tantalum, IOUT = 1A, (VIN-VOUT ) 

= 3V, CADJ =10µF 

  60 75 dB

f =120Hz , COUT = 22µF 

Tantalum, IOUT = 1A, VIN = 6
IOUT = 5V

V 
  60 68 dB

TA =Thermal Regulation  25°C, 30ms pulse 0.008 0.04 %W 

Temperature 

Stability 
1 %

Long Term 

Stability 
TA =125°C, 1000Hrs 0.3 1 %

RMS Output Noise 

(% of VOUT ) 
TA=25°C, 10Hz ≤f ≤10kHz 0.003 %

Thermal 

Resistance 

Junction-to-Case 

15 °C/W 

 

 

 
 

Parameters identified with boldface type apply over the full operating temperature range. 

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. For 

guaranteed specifications and test conditions, see the Electrical Characteristics. The guaranteed specifications 

apply only for the test conditions listed. 

Note 2: Line and Load regulation are guaranteed up to the maximum power dissipation of 1.2 W. Power 

dissipation is determined by the input/output differential and the output current. Guaranteed maximum power 

dissipation will not be available over the full input/output range. 

Note 3: See thermal regulation specifications for changes in output voltage due to heating effects. Line and 

load regulation are measured at a constant junction temperature by low duty cycle pulse testing. Load 

regulation is measured at the output lead ~1/8” from the package. 

Note 4: Dropout voltage is specified over the full output current range of the device. 
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2.5

IOUT = 5V

 

LM2940IMPX-xx/NOPB

Electrical Characteristics



 

 Note 5: Minimum load current is defined as the minimum output current required to maintain regulation. 
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When 2.5V≤ (VIN - VOUT) ≤20V the device is guaranteed to regulate if the output current is greater 
than 10mA. 

Application Hints

 

 

  
                 

                        

              

The LM2940IMPX-xx/NOPB series of adjustable and fixed regulators are easy to use and are protected

against short circuit and thermal overloads. Thermal protection circuitry will shut-down the regulator

should the junction temperature exceed 165°C at the sense point.Pin compatible with older three terminal

adjustable regulators, these devices offer the advantage of a lower dropout voltage, more precise

reference toerance and improved reference stability with temperature.  

Stability 
The circuit design used in the LM2940IMPX-xx/NOPB series requiresthe use of an output capacitor

as frequency compensation.The addition of 10µF tantalumor 22-2 0uF aluminum on the output will
ensure stability for all operating conditions. When adjustment terminal is by passed witha capacitor to

improve ripple rejection, the requirement for output capacitor increase.The value of 22µF tantalum or

100uF aluminum covers all cases of bypassing the adjustment terminal. Without bypassing the
adjustment terminal smaller capacitors canbe used ith equally good results.

current paths on the LM2940IMPX-xx/NOPB adjustment pin, therefore even with capacitords on the

adjustment pin no protection diode is needed to ensure device safety under short-circui tconditions.

Diodes between the input and output are not usually needed Microsecond surge currents of 50A to

100A can be handled by the internal diode between the input and output pins of the device. In normal

operations it is difficult to get those values of surge currents even with the use of large output capacitances.

If high value output capacitors are used, such as 1000mF to 5000mF and the input pin is instantaneously

shorted to ground, To ensure good transient response with heavy load current changes capacitor values

on the order of 100mF are used in the output of many regulators. To further improve stability and transient

response of the sedevices larger values of output capacitor can be used.

 

Protection Diodes
Unlike older regulators, the LM2940IMPX-xx/NOPB family does not need any protection diodes

between the adjustment pin and the output and from the output to the input to prevent over-stressing 

the die. Internal resistors are limiting the internal.



Table 1. 

Copper Area 

Top Side* Back Side 
Board Area 

Thermal Resistance 
(Junction-To-Ambient) 

2500 Sq. mm 2500 Sq. mm 2500 Sq. mm 45°C/W 

1000 Sq. mm 2500 Sq. mm 2500 Sq. mm 45°C/W 

225 Sq. mm 2500 Sq. mm 2500 Sq. mm 53°C/W 

100 Sq. mm 2500 Sq. mm 2500 Sq. mm 59°C/W 

1000 Sq. mm 1000 Sq. mm 1000 Sq. mm 52°C/W 

1000 Sq. mm 0 1000 Sq. mm 55°C/W 

Ripple Rejection 
The ripple rejection values are measured with the adjustment pin bypassed. The impedance of 

the adjust pin capacitor at the ripple frequency should be less than the value of R1 (normally 

100Ωto 200Ω) for a proper bypassing and ripple rejection approaching the values shown. The 

size of the required adjust pin capacitor is a function of the input ripple frequency. If R1=100Ω at 

120Hz the adjust pin capacitor should be >13mF. At 10kHz only 0.16mF is needed. 

The ripple rejection will be a function of output voltage, in circuits without an adjust pin bypass 

capacitor. The output ripple will increase directly as a ratio of the output voltage to the reference 

voltage (VOUT / VREF ). 

Inches (millimeters) unless otherwise noted. 
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Package Dimensions
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Attention

■ Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle

applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications

whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG

ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

■ HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that

exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

■ Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,

characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,

characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and

states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

■ HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor

products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other

property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

■ In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein

are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

■ No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including

photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA

XUAN YANG ELECTRONICS CO.,LTD.

■ Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.

HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

■ Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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