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 Adjustable Precision Shunt Regulators 

Descriptions 

The RLCP431AN is a three-terminal adjustable shunt regulator with guaranteed thermal stability 

over a full operation range. It features sharp turn-on characteristics, low temperature coefficient and 

low output impedance, which make it ideal substitute for Zener diode in applications such as 

switching power supply, charger and other adjustable regulators.The output voltage of RLCP431AN 

can be set to any value between VREF (2.5V) and the corresponding maximum cathode voltage 

(36V).The RLCP431AN precision reference is offered in two voltage tolerance: 0.5% and 0.8%This 

IC is available in 4 packages: TO92 (bulk or ammo packing), SOT23, SOT25 and SOT89. 

 

Features 

➢ Programmable Precise Output Voltage from 2.5V to 36V 

➢ High Stability under Capacitive Load 

➢ Low Temperature Deviation: 4.5mV Typical 

➢ Low Equivalent Full-range Temperature Coefficient with 20PPM/oC Typical 

➢ Sink Current Capacity from 1mA to 100mA 

➢ Low Output Noise 

➢ Wide Operating Range of -40 to +125℃ 

➢ Lead-Free Packages: TO92, SOT23, SOT25, SOT89 

➢ Totally Lead-Free; RoHS Compliant (Notes 1 & 2) 

➢ Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2) 

➢ Halogen and Antimony Free. “Green” Device (Note 3)  

➢ TO92、SOT23、SOT25、SOT89 Packages 

Functional Block Diagram  

Applications 

➢ Charger 

➢ Voltage Adapter 

➢ Switching Power Supply 

➢ Graphic Card 

➢ Precision Voltage Reference  

 

Notes:  

1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS) & 2011/65/EU (RoHS 2) compliant. 

2. See www.rlcmicro.com for more information about Diodes Incorporated’s definitions of Halogen- and Antimony-free, 

"Green" and Lead-free. 

3. Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm 

chlorine (<1500ppm total Br + Cl) and <1000ppm antimony compounds. 
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Pin Configuration 

 

 

 

 

 

 

 

 

 

 

 
Note: * Pin 2 is attached to substrate and must be connected to ANODE or open. 

 

Typical Applications Circuit 

        

Shunt Regulator                                      High Current Shunt Regulator 

 

         

Current Source or Current Limit                               Precision 5V 1A Regulator 
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PWM Converter with Reference 

 

 

 

Absolute Maximum Ratings  

Symbol Parameter Rating Unit 

VKA Cathode Voltage 40 V 

IKA Cathode Current Range(Continuous) -100 to 150 mA 

IREF Reference Input Current Range 10 mA 

PD Power Dissipation 
ZR Package: 770  

N，K Package: 370 
mW 

TJ Junction Temperature +150 ℃ 

Tstg Storage Temperature Range -65 to +150 ℃ 

ESD ESD(Human Body Model) 2000 V 

Note: Stresses greater than 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 Ratings” for extended periods may affect device reliabili ty. 

 

Recommended Operating Conditions  

Symbol Parameter Min Max Unit 

VKA Cathode Voltage VREF 36 V 

IKA Cathode Current 1.0 100 mA 

TA Operating Ambient Temperature Range -40 +125 ℃ 
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Electrical Characteristics (@TA = +25°C, unless otherwise specified.) 

Symbol 
Test 

Circuit 
Parameter Conditions Min Typ Max Unit 

VREF 4 Reference Voltage 0.5% VKA=VREF, IKA=10mA 

   

V 
2.4875 2.500 2.5125 

ΔVREF 4 
Deviation of Reference Voltage 

Over Full Temperature Range 

VKA =VREF 

IKA= 10mA 

0 to +70℃ - 4.5 8 

mV -40 to +85℃ - 4.5 10 

-40 to +125℃  4.5 16 

ΔVREF  

ΔVKA 
5 

Ratio of Change in Reference 

Voltage to the Change in Cathode 

Voltage 

lKA=10mA 

ΔVKA= 

10V to VREF 
- -1.0 -2.7 

mV/V 
ΔVKA=36V to 

10V 
- -0.5 -2.0 

IREF 5 Reference Current IKA=10mA,R1=10KΩ,R2=∞ - 0.7 4 μA 

ΔIREF 5 
Deviation of Reference Current 

Over Full Temperature Range 

IKA=10mA.R1=10KΩ 

R2=∞，TA=-40 to +125℃ 
- 0.4 1.2 μA 

IKA(Min) 4 
Minimum Cathode Current for 

Regulation 
VKA=VREF - 0.4 1.0 mA 

IKA(Off) 6 Off-state Cathode Current VKA=36V,VREF =0 - 0.05 1.0 μA 

ZKA 4 Dynamic Impedance 
VKA=VREF,IKA=1 to 100mA,  

f≤ 1.0KHz 
- 0.15 0.5 Ω 

θJC - Thermal Resistance 

SOT23 - 135.48 - 

- 

- 

- 

℃/W 
SOT25 - 135.48 

TO92 - 81.63 

SOT89  29.80 

 

 

 

Test Circuit 

 

 

 

 

 

 

 

 

 

Test Circuit 4 for VKA = VREF       Test Circuit 5 for VKA > VREF                   Test Circuit 6 for IOFF 
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Performance Characteristics 
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Performance Characteristics 
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Ordering Information 
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Package Outline Dimensions 
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Important Note 

As the RLC product continues to improve gradually, we may experience significant changes. RLC reserves 

the right to correct, modify, enhance, and amend the products and services they provide, as well as the right 

to discontinue any product or service. Before placing an order, customers should obtain the latest information 

to verify that it is current and complete. All products sold must comply with RLC's terms and conditions in 

order to ensure proper processing of orders. RLC guarantees that the products they sell conform to the terms 

and conditions applicable to semiconductor sales. Only under this guarantee does RLC consider it necessary 

to employ testing and quality control measures for their products. Unless mandated by applicable laws 

requiring strict compliance, there is no obligation for testing all product parameters. RLC does not assume 

responsibility for customer product design or application. The materials provided contain circuit examples and 

usage methods solely for reference purposes; they do not guarantee suitability for volume production designs. 

Additionally, these materials may contain errors that could result in damages incurred by customers; therefore, 

RLC disclaims any liability in such cases. Customers are advised to use products within the limits specified in 

these materials while paying particular attention to absolute maximum ratings, operating voltages, and 

voltage characteristics. Any use of products outside of these specifications absolves RLC from responsibility; 

customers must accept full responsibility themselves. To minimize risks associated with customer-designed 

applications, adequate design safety measures should be implemented. When using RLC products, please 

ensure compliance with relevant laws and regulations pertaining to your country or region regarding 

application standards as well as testing requirements related to safety performance. For exports of RLC 

products overseas, it is essential that you adhere strictly to foreign exchange regulations and transaction laws 

throughout all necessary procedures involved in exportation processes. In case of disposal of any abandoned 

RLC product(s), please follow appropriate rules and regulations for proper disposal.  

RLC products are not designed to be radiation - resistant. Based on the intended usage, customers can 

incorporate radiation protection measures during the product design process. Under normal circumstances, 

RLC products do not harm human health. However, since they contain chemicals and heavy metals, do not 

put them in your mouth. Additionally, the fracture surfaces of wafers and chips can be sharp. When touching 

them with bare hands, please be careful to avoid injury.Semiconductor products have a certain probability of 

failure or malfunction. To prevent disruptions and social damages resulting from personal accidents, fire 

accidents, etc., as well as to avoid malfunctions, customers are required to be responsible for comprehensive 

design, implementing fire - spread prevention measures, and safety design against misoperation. Please 

conduct a full assessment of the entire system, and customers can determine its applicability on their own.  

This material also includes content related to the company's copyright and know - how. The records in this 

material are not intended to promise or guarantee the implementation and use of the company's and third - 

party intellectual property and other rights. Without the permission of our company, it is strictly prohibited to 

reprint, copy any part of this work, or disclose the material information to third parties. 

RLC shall not be held responsible for any damage or harm that occurs which is not related to the product itself, 

as well as for any infringement of third - party rights such as intellectual property rights. 

For more details about this material, please contact our sales office. 


