
TL431D
General Description 

The TL431D is a low voltage three terminal adjustable shunt regulator. The

output voltage can be set to any value between 2.495V (VREF) to 36V with 

two external resistors (please refer application circuit). The high precise 

Reference voltage tolerance is available in two grades: ±0.5% and ±1.0%. 

This device has a typical minimum cathode current of 40uA. Active output 

circuitry provides a very sharp turn on characteristic, making this device 

excellent replacement for Zener diodes in many applications. 

Features 

• Precision reference voltage :

− TL431D : 2.495V±0.4%

• Adjustable output voltage is VREF to 36V

• Sink current capability from 80µA to 100mA

• Low Minimum Cathode Current for Regulation: 40µA (Typ.), 80µA (Max.)

Applications 

• Switching Mode Power Supply

• Voltage Reference Application

SHENZHEN LONG JING MICRO-ELECTRONICS CO., LTD. 

SOT-23 Encapsulate Adjustable Reference Source 

1. REFERENCE

2. CATHODE

3. ANODE

Characteristics Symbol Rating Unit 

Cathode Voltage VKA 40 V 

Continuous Cathode Current IKA -100 to 120 mA 

Reference Input Current IREF 10 mA 

Junction Temperature TJ 150 °C 

Storage Temperature TSTG -40~150 °C 

Thermal Resistance 
(Junction to Case) 

θjc 110 °C/W 

Thermal Resistance 
(Junction to Ambient) 

θja 350 °C/W 

Power dissipation PD 285 mW 

Moisture Sensitivity MSL 
Please refer the MSL label on the  IC package 
bag/carton for detail 

Note1: Ratings apply to ambient temperature at 25°C 
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Block Diagram 

Recommended Operating Conditions 

Characteristics Symbol Min Max Unit 

Cathode Voltage VKA VREF 36 V 

Cathode Current IKA 0.1 100 mA 

Operating Temperature 
(Operating free-air temperature) 

TOP -40 125 °C 

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

Characteristics Symbol Conditions Min Typ Max Unit 

Reference Voltage VREF VKA = VREF, I KA = 1mA 2.485 2.495 2.505 V 

Deviation of Reference Input 
Voltage over full temperature 
Range   ( *Note 2) 

VREF(DEV) 
VKA = VREF, IKA = 1mA 
TA = -40~125°C 

- 10 - mV 

Reference Input Current IREF R1 = 10KΩ, R2 = ∞, IKA= 1mA - 0.035 0.5 uA 

Deviation of Reference Input 
Current over Temperature 
( *Note 2) 

IREF(DEV) 
R1 = 10KΩ, R2 = ∞, IKA = 1mA 
TA = -40~125°C 

- 0.03 0.3 uA 

Ratio of the Change in 
Reference Voltage to the 
Change in Cathode 
Voltage 

∆VREF/ 
∆VKA 

IKA = 1mA 

VKA = 10V ~VREF - -1.0 -2.7 

mV/V 

△

△VKA= 36V ~10V - -0.5 -2.0 

Minimum Cathode Current for 
Regulation 

IKA(min) VKA = VREF - 40 80 uA 

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

Dynamic Output Impedance ZKA 
V KA = VREF, IKA = 1 to 100mA, 
Frequency ≤ 1.0KHz 

- 0.5 - Ω 

Note 2 : Thes speicifications are guaranteed by designed and are not  tested when in mass-production. 
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Application Circuit 

Fig1: VKA=VREF Fig2: VKA>VREF 

Fig3: Off state current 
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Typical Characteristics 

REFERENCE VOLTAGE VS. FREE-AIR TEMPERTURE REFERENCE CURRENT VS. FREE-AIR TEMPERATURE 

CATHODE CURRENT VS. CATHODE VOLTAGE CATHODE CURRENT VS. CATHODE VOLTAGE 

OFF-STATE CATHODE CURRENT 

VS. FREE-AIR TRMPERATURE 

RATIO OF DELTA REFERENCE VOLTAGE TO DELTA 

CATHODE VOLTAGE VS. FREE-AIR TEMPERATURE 

VKA=VREF 

TA=25°C 
VKA=VREF 

TA=25°C 

VKA=36v 
VREF=0 

VKA=3 to 36v 
IKA=1mA 

R1=10KΩ 
R2=∞ 

IKA=10mA 

VKA=VREF 

TA=25°C 
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Typical Characteristics(Continued) 

(1) Small Signal Voltage Amplification Vs Frequency 

(2) Reference Impedance VS Frequency 

Test Circuit For Reference Impedance
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Typical Characteristics (Continued) 

(3) Pulse Response 

(4) Stability boundary conditions 

Test Circuit For Pulse Response

Test Circuit For Curve A

Test Circuit For Curve B
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Outline Dimension

Recommend PCB solder land [Unit: mm] 
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SOT-23 Tape and Reel
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Soldering Parameters 

Reflow Condition Pb – Free assembly 

Pre Heat 

Temperature Min (Ts(min)) 150°C 

Temperature Max (Ts(max)) 200°C 

Time (min to max) (ts ) 60 – 190 secs 

Average ramp up rate (Liquidus Temp) (TL) to peak 5°C/second max 

5°C/second max 

Reflow 
Temperature (TL) (Liquidus) 217°C 

Temperature (tL) 60 – 150 seconds 

260+0/-5 °C 

Time within actual peak Temperature (tp ) 20 – 40 seconds 

Ramp-down Rate 5°C/second max 

Time 25°C to peak Temperature (TP) 8 minutes Max. 

Do not exceed 280°C AL
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