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AYY Qcoq;[g TL431X

* #BEA: summary :

TLAIXR— AR EH LR A 2R CERNEREERMITE ST, T3 IXEARENEER
HINRENNSENERATREIR. REEHE, EHEEHFIZNAPRETR_RE.

TLANX T REREEREH36V, Mt EA LIS /MBI VREF(2.5V)ZI36VZ B RIERE, SOT235%,

The TL431X is an adjustable precision shunt regulator that is as stable as a low temperature coefficient
diode across the entire temperature range. The TL431A has a low temperature coefficient and low
dynamic impedance, making it a replacement for Zener diodes in many applications such as switching
power supplies, charge management, and operational amplifier circuits.

The TL431X's maximum operating voltage is 36V, and the output voltage can be flexibly set between
VREF (2.5V) and 36V through external resistors.

» FEERASEProduct features

» OJRIErEm BB EBE: 2.5VE36V ; Programmable Precise Output Voltage from 2.5V to 36V
- SEEBERBE: £0.5%; High reference voltage accuracy +0.5%

- BRGEH TiaE M, High Stability under Capacitive Load

- [BERE: HAEYEANTMV ; Low-temperature deviation, typical value is 7mV

= {KahSEy: #H#EYE40.15Q; Low dynamic impedance: typical value is 0.15Q

= FHEBRBE TmA~100mA; Load current range 1TmA~100mA

= {[KiHIEAE,; Low Output Noise

« T{ERESEE: -40°CE125°C; Operating temperature range -40 to 125°C

+ RASHIE Applications

= Z§EEEE Charger

- EBJR&ERLSS Power adapter

* FPRERMtE Switched-mode power supply

« SREEREEE High-precision voltage reference
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+ FER{E8 on-product information:
- BMsIEFootage image
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- BifiInsER=ESchematic diagram of foot position function
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+ BWRAFTE[E Absolute maximum rating

24 7S HiEE iy
Parameter Symbol Rating Unit
PRRERE
Cathode voltage VKA 36 \
PRMREEIATEE (EE4R)
Cathodecurrentrange (continuous) IKA -80~+100 mA
HEEMNBRSEE
Reference input current range IREF 10 mA
ERATDERAERL
Maximum power dissipation PD 0.4 w
ERCHE
Junction Temperature Range i -40~+150 C
tEFREEE
Storage Temperaturerange TSTG -55~+150 °C
HEAE (SR SIMRRIAE)
. . 8JA 330 °C/W
Encapsulation Thermal Resistance

T FERENSASEE CEREMZENRER (I0) . BHXLRHESEEIETURSEIREEE
TREEKA MR, Note:Use this IC within the stated maximum ratings. Operation beyond
these limits may cause degrading or permanent damage to the device.

* HFEFIR(ERM Recommended Operating Conditions

£ s =IME =7 N =1}
Parameter Symbol Min Max. Unit
PRIRAaE VKA VREF 36 \Y
Cathode Voltage
PEtRERI
. A
Cathode Current KA 1.0 100 m
TIENGRREEE
) ] TA -40 125 °C
Operating Ambient Temperature Range
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AYY QQLE TL431X

+ S ES#%] Electrical parameters (Ta =25°C)

24 7S i B BB RX | B | MifER
Parameter Symbol Condition Min | Typ | Max | Unit | test circuit

BEIEBE

Reference voltage | +0.5% | V*¥F Vica=Veer [ka=T0mA 2488 | 250 | 2512 V

Fig.1

BESEEREERERE 0 ~ 70°C 7 10
Reference voltage deviation VKA=VREF mv

within the temperature range AREF | kA=1mA 40 ~125°C Fig.1

ENSREAT
Dynamic impedance Za | Vika=Vrer lka=1~100mA, - o

f<1.0KHz 0.15 0.5 Fig.1

/\BEREEIR
Minimum cathode current lka (MIN) Vka=VRer - 04 1.0 mA Fig.1

EEMNBER U SIRRERR

%‘Egi{ﬂg[ﬁ{% ) ‘ AVka=10V~ Vrer ) 04 | -27
e ratio of the change in

reference input voltage to the Ber/ ka=1mA MV

change in voltage from AVia AVka=36V~10V 02 | 20

cathode to anode ) )

Fig.2

EIERMANRER

Reference input current IReF ka=1mA, RT=10KQ, R2=cc | 0.9 3 HA Fig.2

EEECENEEMANERRE
Reference input current ka=TmA, R1=10KQ,

iati ithi . . Fig.2
deviation within the AREF R2= oc Taz-40~125°C i} 0.1 2.5 PA ig
temperature range

BLESIRIRER R
Off-state cathode current | ka (OFF) Vka=36V, Vrer=0 - 1003 1 A Fig.3

T AESBRTUE /91 ZKAI=2VKA/AIKA
Note:The dynamic impedance is defined as:|ZKA |=2VKA/sIKA

+ MR EZTest circuit:

R1
ViN—aA Vika

ViN—a Vka

lIOFF

VRer

=
R1
VKA = VREF (1 + E) + [REFRI

E 1: Vka = VRer E 2: Vka > VRer E 3: lorr
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o BARVMERASITEZE Typical performance characteristic curve:

EEBESR EEWANBRSEE
Reference voltage vs. Ambient Temperature Reference input current and temperature
2.505 14
bl T T
S 251 ViuVegs w B Ika=1mA,R1=10KQ,R2=cx
& 2495 | Lo £ ! !
O -
& 249 Ny 3308
g =06
> 2485 8g
g~ g~ 04
2 248 2
_g z 02
& 2.475 0
40 -20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
SRR ERSEE AR S AR FRE
Cut-off cathode current and temperature Cathode Current and Cathode Voltage
T T T o
5 | ViE3V, Vegg=0
£ KA~ OV VRer= ] <
5 M l 2 600 +— V=V, T,=25°C
§;=< 008 g 400
= L 3 = /
80 006 '/— o 200 g
i) " o
gé 004 / 2 o et
0 3]
§ 002 7/ © 200
8 5 Vi 400
40 20 0 20 40 60 80 100 120 140 -5 1 05 0 05 1 15 2 25 3
Temperature (°C) Cathode Voltage (V)
FR#R E837 S BRR BB R
Cathode Current and Cathode Voltage
100
- T T T 1
T o Vi Ve =250
£ 10 KA™VREF: A
g 20
s 0
% '20 '
8 60
-80 I’
-100 1
15 1 05 0 05 1 15 2 25 3
Cathode Voltage(V)

AOTE All Rights Reserved. Release Date :April 7, 2026 www.aotesemi.com




A\ AOTE TL431X

¢ MESHEESSMENAHE  (IKA=10mA,TA25°C)
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- L GND  +@##= Packaging Quantity
i BENE aYE ]
SOT-23 3000 R/& 10 #/8 AR/%E
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+ FERT RSB Package size and information:

_ D
e c
'
T L
Y
' |
E1 = —-—I|——— E
| | | l L1
€ + o
iR i R
L& —=ic1
- el | \;
— .
B PR
LT |
=X Millimeters FJInch
& H . .
Min Max Min Max
A 0.9 1.15 0.0354 0.0453
A1 0 0.14 0.0000 0.0055
A2 0.9 1.05 0.0354 0.0413
b 0.28 0.52 0.0110 0.0205
C 0.07 0.23 0.0028 0.0091
D 2.8 3.0 0.1102 0.1181
el 1.8 2.0 0.0709 0.0787
E 12 14 0.0472 0.0551
E1 29 2.6 0.0866 0.1024
e 0.95(TYP) 0.0374(TYP)
L 0.55(TYP) 0.0217(TYP)
L1 0.25 0.55 0.0098 0.0217
8 0 8° 0.0000 8°
cl 0.25(TYP) 0.0098(TYP)
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+ ¥& Attention

* BSHSASESEANEANE, RSB IZHRERE, SRS HIAENRBIREE,
AOTE implements dynamic technical updates. Specifications are subject to change. Refer to the official
website for the latest version.

- APFEEREREANISBRENRERYG, EECEER (BEERRTEH. S5, IERSHRKRH) S
IR, NMERERIBEER.

Users must strictly adhere to specified conditions. Failures caused by misuse (overload, high
temperature, incompatible circuits) are excluded from warranty.

- ETiRE. TIHEHEXKERSRNAR, FBERRRASHHARERIIGIESZE,

Contact technical support for customized validation in critical applications (medical devices, industrial
control).

* AXEBERHAE2026F12H31H, BREEFMSELTEMASIHEE,

This document is valid until Dec 31, 2025. Updates will be notified on the official website.

* BN SHEN RS RH TH—EA, WRET A T RERNE T3 HF:

For further clarification on technical specifications or application solutions, please contact us through
official channels:
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