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General description Features and benefits

The AZ431AN-ATRG1-MS is a three -terminal adju
stable shunt regulator with guaranteed thermal sta
bility over a full operation range. It features sh
arp turn-on characteristics, low temperature coeffic
ient and low output impedance, which make it i
deal substitute for Zener diode in applications su
ch as switching power supply, charger and other
adjustable regulators.

The output voltage of AZ431AN-ATRG1-MS can be s
et to any value between V REF (2.5V) and the cor
responding maximum cathode voltage (36V).

The AZ431AN-ATRG1-MS precision reference is o
ffered in two voltage tolerance: 0.3% and 0.5%.

 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/℃ Typical
 Sink Current Capacity from 1mA to 100mA
 Low Output Noise
 Wide Operating Range of -40 to +125oC
 Lead-Free Packages
 Lead-Free Packages, Available in “Green” Molding

Compound

Applications
 Charger
 Voltage Adapter
 Switching Power Supply
 Graphic Card
 Precision Voltage Reference

Reference News
SOT-23 Pin Assignments Marking

GA1
3

21

ANODE

REF CATHODE
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Typical Applications Circuit

Shunt Regulator

High Current Shunt Regulator

Current Source or Current Limit
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Precision 5V 1A Regulator

PWM Converter with Reference

Functional Block Diagram
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Absolute Maximum Ratings (Note 5)

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 mW

TJ Junction Temperature

770 

+150 ºC

TSTG Storage Temperature Range -65 to +150 ºC

ESD ESD (Human Body Model) 2000 V

Note: 5. 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 reliability.

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 ºC

Electrical Characteristics (@TA = +25°C, unless otherwise specified.)

Symbol Test
Circuit

Parameter Conditions Min Typ Max Unit

VREF 4 Reference Voltage
0.3%

VKA = VREF, IKA = 10mA
2.4925 2.500 2.5075

V
0.5% 2.4875 2.500 2.5125

ΔVREF 4 Over Full Temperature Range 

Deviation of Reference Voltage
VKA = VREF

IKA = 10mA

0 to +70oC – 4.5 8

mV-40 to +85oC – 4.5 10

-40 to +125oC – 4.5 16

ΔVREF

ΔVKA
5 Voltage to the Change in

Ratio of Change in Reference 

Cathode Voltage
IKA= 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 Over Full Temperature Range 

Deviation of Reference Current IKA= 10mA, R1 = 10KΩ
R2 = ∞, TA = -40 to +125oC – 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 – oC/W
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Electrical Characteristics (Cont.)

Test Circuit 4 for VKA = VREF

Test Circuit 5 for VKA > VREF

Test Circuit 6 for IOFF
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Performance Characteristics

Reference Voltage vs. Ambient Temperature Reference Current vs. Ambient Temperature

Cathode Current vs. Cathode Voltage Cathode Current vs. Cathode Voltage

Off-State Cathode Current vs. Ambient Temperature Ratio of Delta Reference Voltage to the

Ratio of Delta Cathode Voltage
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Performance Characteristics(Cont.)

Small Signal Voltage Gain vs. Frequency

Reference Impedance vs. Frequency

Stability Boundary Conditions vs. Load Capacitance
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Performance Characteristics (Cont.)

Pulse Response of Input and Output Voltage
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REELSPECIFICATION

QTY

AZ431AN-ATRG1-MS SOT-23 3000

PKGP/N

θ 8° 0° 8° 0°
L2 0.25 TYP. 0.01 TYP.
L1 0.500 0.300 0.020 0.012
L 0.55 REF. 0.022 REF. 
e1 2.000 1.800 0.079 0.071
e 0.95 TYP. 0.037 TYP.

E1 2.550 2.250 0.100 0.089
E 1.400 1.200 0.055 0.047
D 3.000 2.800 0.118 0.110
c 0.150 0.080 0.006 0.003
b 0.500 0.300 0.020 0.012

A2 1.050 0.900 0.041 0.035
A1 0.100 0.000 0.004 0.000
A 1.150 0.900 0.045 0.035

Dimensions
Max

Millimeters
Min Max Min

Dimensions In InchesIn

SOT-23 PACKAGE INFORMATION

Symbol
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Attention

■ Any and all MSKSEMI Semiconductor 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 MSKSEMI Semiconductor representative nearest you before using any MSKSEMI Semiconductor products described

or contained herein in such applications.

■ MSKSEMI Semiconductor 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 specificationsof any andall MSKSEMI Semiconductor products described orcontained herein.
■ Specifications of any and all MSKSEMI Semiconductor 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’sproducts orequipment.

■ MSKSEMI Semiconductor. strives to supply high-quality high-reliability products. However, any and all semiconductor

products fail with someprobability. It is possiblethat 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 anderror prevention circuitsfor safedesign, redundant design, and structural design.

■ In the event that any or all MSKSEMI Semiconductor 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 theauthorities 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 MSKSEMI Semiconductor.

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

production. MSKSEMI Semiconductor believes information herein is accurate and reliable, but no guarantees are made or

implied regarding its use or any infringementsof intellectual property rights or other rightsof third parties.
■ Any and all information described or contained herein are subject to change without notice due to

product/technology improvement, etc. Whendesigning equipment, referto the "Delivery Specification" for the MSKSEMI

Semiconductor productthat you intend to use.
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