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Programmable Shunt Regulator

TL431

Description

The TL431-is three-terminal adjustable shunt regulator with specified
thermal stability. The output voltage may be set to any value between
VREF(Approx. 2.495V) and 36V with two external resistors. This

device has a typical output impedance of 0.2Q.Active output circuitry

Pin 1. Reference

2. Anode
provides a very sharp turn-on characteristic, making this device 1 3. Cathode
excellent replacement for zener diodes in many application TO-92

ANODE
Features [ i
® Equivalent Full Range Temperature Coefficient 50PPM/C ||
@® Temperature Compensated For Operation Over Full Rate l_] U,-
Operating Temperature Range REFERENCE  CATHODE
® Adjustable Output Voltage SOT-23
® Fast Turn-on Response L——
CATHODE
@ Sink Current Capability 1 mA to 100 mA
® Low (0.27QTyp.) Dynamic Output Impedance f || ANODE
@® Low Output Noise REFERENGE
@ Available in TO-92, SOT-89 or SOT-23 packages
SOT-89
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TL4311

Absolute Maximum Ratings

(Operating temperature range applies unless otherwise specified)

Characteristic Symbol Value Unit
Cathode Voltage VKA 40 V
Cathode Current Range (Continuous) IK -100 ~ +150 mA
Reference Input Current Range IREF -0.05~10 mA
TO -92 770
Power Dissipation at 25C PD SOT-23 300 mW
SOT-89 500
Junction Temperature Range TJ 150 C
Operating Temperature Range TOPR -40~ +125 T
Storage Temperature Range Tstg -65 ~ +150 C
Recommended Operating Conditions
Parameter Symbol Min Max Unit
Cathode Voltage VKA VREF 40 \%
Cathode Current IKA 0.1 100 mA
Electrical Characteristics
(Ta=25"C, Vka= Vrer, k=10 mA unless Otherwise specified)
Characteristic Symbol Test Condition Min | Typ | Max | Unit
Referencs Input Voltage VRer Vka= VRer, Ik=10 mA 2483 | 2.495 | 2.507 \
Deviation of Reference Input
VoltageOver Full Temperature VREF(dev)(1) Trin<Ta<T max 3 17 mV
Range
Ratio of Ch in Ref
Ina ll,l(’: \(;olta aen’?oet:e Cehz:\eneii A Vrer! AVia=10V-Veer 04 2.7 mV/V
P 9 g AVia AVika=36V-10V 0.4 2.0
Cathode Voltage
Referencs Input Cuuent IRer R1=10KQ , Ry=x 1.8 4.0 MA
Deviation of Reference Input
Cuuent Over Full Temperature IREF(dev) R1=10KQ , Ry=<0 0.4 1.2 MA
Range
Minimum Cathodfe Cuuent for ki 0.25 05 mA
Regulation
Off-State Cathode Cuuent Ik (off) Vika=40V , Vrer=0 0.17 0.9 MA
Ik=1.0mA to 100 mA
D icL d z 0.27 0.5 Q
ynamic Lmpedance KA f<1.0KHz
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Test Circuit
Vi —"\;R\}\r—< Via Via Vin MV Via
l Ika | l hea l loee
X ViaVies (1#R1R2)+ I R1
Vaer
VKA = VREF VKA> VREF 1K (off)

Typical Performance Characteristics

Reference Voltage vs. Ambient Temperature

Reference Current vs. Ambient Temperature
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TL4311
Off-State Cathode Current vs. Ambient Temperature Ratio of Delta Reference Voltage to the
Ratio of Delta Cathode Voltage
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Small Signal Voltage Gain vs. Frequency
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Stability Boundary Conditions vs. Load Capacitance
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