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TL431

PROGRAMMABLE PRECISION REFERENCES

The TL431 is three-terminal adjustable shunt regulator with
specified thermal stability.

The output voltage may be set to any value between

V REF (Approx. 2.5V) and 36V with two external resistors.
This device has a typical output impedance of 0.2Q.
Active output circuitry provides a very sharp turn-on
characteristic, making this device excellent

replacement for zoner diodes in many application.

FEATURES

@ Equivalent Full Range Temperature Coefficient 50PPM/C
@ Temperature Compensated For Operation Over
Full Rate Operating Temperature Range
@ Adjustable Output Voltage
@ Fast Turn-on Response
@ Sink Current Capability 1mA to 100mA
@ Low (0.2Q Typ.) Dynamic Output Impedance
@ Low Output Noise
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ABSOLUTE MAXIMUM RATINGS
(Full Operating Ambient Temperature Range Applies Unless Otherwise Noted)

CHARACTERISTIC SYMBOL RATING UNIT
Cathode Voltage Vka 37 \Y;
Continuous Cathode Current Range lka -100~+150 mA
Reference Input Current Range Irer 0.05~10 mA
Junction Temperature T, 150 C
Operating Temperature Torr -20 ~ 85 C
Storage Temperature Tste -65 ~ 150 C
Total Power Dissipation Po 700 mwW

TL431-0.3% ELECTRICAL CHARACTERISTI (TA=25C, unless otherwise specified)

CHARACTERISTIC SYMBOL | CIR-CUIT TEST CONDITION MIN. | TYP. | MAX. | UNIT

Reference Input Voltage Vrer 1 Via=Vger, lk=10mA 2,487V (2.495V | 2.502V

Deviation of Reference
Vka=Vger, lk=10mA

Input Voltage Over AVgee/AT 1 3 17 mV
Ta=Full Range
Full Temperature Range
Ratio of Change in
AVKA=1 OV_VREF -14 2.7
Reference Input Voltage
AVredAVia 2 IK=1 OmA mV/V
to the Change in Cathod
AVa=36V-10V -1 -2
Voltage
Reference Input Current Irer 2 lxa=10mA R1=10KQ, R2=-0 1.8 4 uA

Deviation of Reference
Ik=10mA, R1=10KQ, R2=w

Input Current Over Full Alger/AT 2 04 1.2 WA
Ta=Full Range
Temperature Range
Minimum Cathode
IxaMIN 1 AVa=Vrer 0.5 1 mA
Current for Regulation
Off-State Cathode I s OFF 3 Va=36V, Vrer=0 0.2 1 uA
Current
Via=Vger, [k=1MA~100mA,
Dynamic Impedance Zya 1 KATTRER K 0.2 0.5 Q

f<1KHZ
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TL431-0.5%ELECTRICAL CHARACTERISTIC (Ta =25 C, unless otherwise specified)

CHARACTERISTIC SYMBOL |CIR-CUIT TEST CONDITION MIN. | TYP. | MAX. | UNIT
Reference Input Voltage Vrer 1 Via=Vrer; lk=10mA 2.482V| 2.495V| 2.507V
Deviation of Reference Via=Vger lk=10mA
Input Voltage Over AVged AT 1 T,=Full Range 3 17 mV
Full Temperature Range
Ea:m of Chl""”gf\'? ) AVin=10V-Vrer 14 | 27
t etf regﬁe pu C° t‘zgz AVeedDVia | 2 l,=10mA mV/V
© the -hange In ~athode AVys=36V-10V -1 2
Voltage
Reference Input Current IRer 2 lka=10mA, R1=10KQ, R2=« 1.8 4 MA
Deviation of Reference lk=10mA, R1=10KQ, R2=«
Input Current Over Full AlgedAT 2 T,=Full Range 0.4 1.2 MA
Temperature Range
Minimum Cathode |KAM|N 1 AVKA=VREF 0.5 1 mA
Current for Regulation
Off-State Cathode IOFF 3 |Vka=36V, Vaer=0 02 | 1 | pa
Current

Via=Vger, Ik=1mA~1 A
Dynamic Impedance Zya 1 ka=Vrer, Ik =TmA~100mA, 0.2 0.5 Q
f<1KHZ

TL431-1%ELECTRICAL CHARACTERISTIC (Ta =25 C, unless otherwise specified)

CHARACTERISTIC SYMBOL |CIR-CUIT TEST CONDITION MIN. | TYP. | MAX. | UNIT
Reference Input Voltage Virer 1 Via=Vger, lk=10mA 247V |2.495V| 2.52V
Deviation of Reference VirzV L=10mA

= y = m

Input Voltage Over AVred AT 1 TKiFuITElgarfge 3 17 mV
Full Temperature Range A
Ea;m of Chlang‘:\';‘ ) AVix=10V-Ver 14 | 27
tetﬁregﬁe nbu C° ;gz AVeedAVi| 2 l=10mA mV/V
©the Lhange In ~-aiho AVyx=36V-10V A | -2
Voltage
Reference Input Current IRer 2 Ika=10mA R1=10KQ, R2= 1.8 4 MA
Deviation of Reference

Ik=10mA, R1=10KQ, R2=
Input Current Over Full AlgedAT 2 ¥ 0.4 1.2 HA

T,=Full Range
Temperature Range
Minimum Cathode

IkaMIN 1 = 0.5 1 mA

Current for Regulation “ AVi=Vrer
Off-State Cathode L OFF 3 Via=36V, Veer=0 0.2 1 UA
Current
Dynamic Impedance Zn 1 Via=Vrer, l=1mA~100mA, 0.2 0.5 Q

f<1KHZ
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Fig. 1 Test Circuit for V xa=Vrer
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Fig. 2 Test Circuit for V ga=Vger
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
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APPLICATION INFORMATION

V(BATT)

RETURN
NOTE A : R Should provide cathode current=1mA to the TL431 at minimum V,(BATT)

_W\,

R

(SEE NOTE A)
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Vo

VREF

TL431 Vo= (1+

STABILITY BOUNDARY CONDITIONST

l

Figure 13. Shunt Regulator
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T The areas under the curves represent conditions that may cause the

C| — Load Capacitance — uF

device to oscillate. For curves B, C, and D, R2 and V+ were adjusted

to establish the initial Vik a and Ik conditions with C_= 0. VpaTTand

C| then were adjusted to determine the ranges of stability.

Figure 14.

TEST CIRCUIT FOR CURVES B, C, AND D

WPMtek reserves the right to make changes to the product specification and data in this
document without notice. WPMtek makes no warranty, representation or guarantee
regarding the suitability of its products for any particu lar purpose, nor does WPMtek assume
any liability arising from the application or use of any products or circuits, and specifically
disclaims any and all liability, including without limitation special, consequential or incidental
damages.Any enquiry ,please write to sales@wpmtek.com for futher information.
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