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SMSEMI TLV431BQDBZR

REMESHB Low Voltage Adjustable Precision Shunt Regulator

*

General Description

The TLV431BQDBZR ICs are low voltage three-terminal
adjustable regulators with guaranteed thermal stability over
a full operation range. These ICs feature sharpturn on
characteristics, low temperature coefficient and low output
impedance, which make them idealsubstitutes for Zener
diodes in applications such asswitching power supply,
charger, motherboard and other adjustable regulators.

The output voltage can be set to any value between 1. SOT-23-3
24V and 18V with two external resistors.

The TLV431BQDBZ Rprecision reference is offered in
two bandgap tolerance: 0.5% .

These ICs are available packages: SOT-23-3 ANODE
:
1 2
Features I_I I_I
«  Wide Programmable Precise Output Voltage from REF CATHODE

1.24V to 18V
«  High Stability under Capacitive Load
«  Low Temperature Deviation: 3mV Typical ..
«  Low Equivalent Full-Range Temperature Coeffi-cient: Applications
20PPM/°C Typical
«  Low Dynamic Output Resistance: 0.05Q Typical
«  High Sink Current Capacity from 55pA to 100mA

«  Low Output Noise *  Switching Power Supply
. Wide Operating Range of -40 to 125°C *  Charger

*  Graphic Card
*  PC Motherboard
*  Voltage Adapter

Functional Block Diagram
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Functional Block Diagram of TLV431BQDBZR
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SMSEMI
REMESES

TLV431BQDBZR
Low Voltage Adjustable Precision Shunt Regulator

Absolute Maximum Ratings (Note 1)

Parameter Symbol Value Unit
Cathode Voltage Vka 20 \%
Cathode Current Range (Continuous) Ixa -100 to 100 mA
Reference Input Current Range IREF 10 mA
Power Dissipation Pp 370 mW
Storage Temperature Range Tsrg -65to 150 °C
Package Thermal Impedance Qja 330 °C/wW

Note 1: 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 Maxi-

mum Ratings" for extended periods may affect device reliability.

Recommended Operating Conditions

Parameter Symbol Min Max Unit
Cathode Voltage Vka VREF 18 \
Cathode Current Ixa 0.1 100 mA
Operating Ambient Temperature Range -40 125 oC
Electrical Characteristics
(Typical and limits apply for T;=25°C unless otherwise noted.)
Parameter ,]:ESt .. | Symbol Conditions Min Typ Max Unit
Circuit
Refs Vol 0.5% 4 v v v I 10mA 1.234 1.240 1.246 v
eference Voltage REF KA~ VREF, lka=1Um
® 1% : 1228 | 1240 | 1252
Deviation of Reference Voltage 4 AV Vka=Vrer | 0°C to 70°C 2 10 mv
Over-Temperature REF Ig A=10mA _40°C to 85°C 3 10
Ratio of Change in Vggp to the 5 AVRger [1ga=10mA, -0.5 -1.5 V/V
m
Change in Cathode Voltage AVga [AVga:Vgerto 16V
Reference Input Current 5 Iger  |Iga=10mA, RI=10KQ R2=cw 0.15 04 nA
Deviation of Reference Current 5 Al Iga=10mA, RI=10KC R2=0 01 04 LA
Over Full Temperature Range REF Ty=-40to 85°C ' '
Minimum Cathode Current for Ixa . nA
Via=V
Regulation 4 (MIN) KA™ 'REF 2 80
I Vrep=0, Vga=18V 0.04 0.10
Off-State Cathode Current 6 KA HA
(OFF) [VgA=6, Vgir=0 0.01 | 005
. VKszREFv IKAZI to 100mA a _
i - Impedance 4 z 0.05 0.15 Q
Dynamic Impedance KA || Okilz
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SMSEMI TLV431BQDBZR

RENESE Low Voltage Adjustable Precision Shunt Regulator

Electrical Characteristics (Continued)
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Test Circuit 4 for Va=Vger

V=V (1HR1R2)+ | . R

v,, — A Via

Test Circuit 6 for lopg
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TLV431BQDBZR

Low Voltage Adjustable Precision Shunt Regulator
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Reference Voltage vs. Ambient Temperature

150

Typical Performance Characteristics
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SMSEMI TLV431BQDBZR

BHESE Low Voltage Adjustable Precision Shunt Regulator

Typical Performance Characteristics (Continued)
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TLV431BQDBZR
Low Voltage Adjustable Precision Shunt Regulator

Typical Performance Characteristics (Continued)
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s SMSEMI TLV431BQDBZR

RENMESH Low Voltage Adjustable Precision Shunt Regulator

Typical Application

ouT

VlN
R1
VO=(1 +R1/R2) VREF

L]
Veer ¢ A ' TLV431BQDBZR

.

Shunt Regulator

V\N * VOUT
R1
R4
R2
Vo=(1+R2/R3) VREF
Veer o TLV431BQDBZR
R3

High Current Shunt Regulator
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IN jj—"—/\/\/\/__ lour

R1 lout = VrRer/R2 + lka
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TLV431BQDBZR

Current Source or Current Limit
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TLV431BQDBZR
Low Voltage Adjustable Precision Shunt Regulator

Typical Application (Continued)

C1

R1

COMP

PWM Controller

Vy, —— 25VHA
R1
8.2K R2

R ey ——

R2 680 | AN A

TLV431BQDBZR

3 * o S I

VFB

PS521

PWM Converter with Reference
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SMSEMI TLV431BQDBZR

RAENESGE Low Voltage Adjustable Precision Shunt Regulator

Mechanical Dimensions (Continued)

Unit: mm(inch)
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