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f i General Description

The TL431A 1s a three-terminal adjustable
with
stability over a full operation range. It

shunt regulator guaranteed thermal
features sharp turn-on characteristics, low

temperature coefficient and low output
impedance, which make it ideal substitute for
Zener diode in applications such as switching
power supply, charger and other adjustable
regulators.

The output voltage of TL431A can be set to
(2.5V) and the
corresponding maximum cathode voltage (40V).
The TL431A is offered in two grade initial
voltage tolerance at 25°C, 0.5% and 1.0%.
This IC is available in 4 packages: SOP-8, TO-92

(bulk or ammo), SOT-23 and SOT-&9.
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%f 15 Features

>

ARy Er il FRE ¢ 2. 5V-36V
Programmable Precise Output Voltage from
2.5V to 36V

PR - 150uA (7))

Low Minimum Cathode Current for Regulation:
150uA(Typ. )

EOEE: SmV (7D

Low Temperature Deviation: 4mV Typical
FRAE ST 1500A--100mA

Sink Current Capacity from 150uA tolOOmA
{E H% = Low Output Noise
LRSI

Wide Operating Range:-25Ct0l125C
EREEMEIE N ERERIE R E TIF

Tolerates Capacitive Loads

N.FH Applications
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Figure 1. Package Type of TL431A
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ZBIHEF] Pin Configuration
N Package P Package
(SOT-23) (SOT-89)
ANODE /"‘—“\
B
ONE IRERE
REF CATHODE REF ANODE CATHODE
Z Package Z Package
(TO-92(Bulk Package)) (TO-92(Ammo Package))
CATHODE CATHODE
ANCDE ANODE
REF REF
Figure 2. Pin Configuration of TL431A (Top View)
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IHREfE® Functional Block Diagram

CATHODE

Figure 3. Functional Block Diagram of TL431A

YT R AP EE Absolute Maximum Rating (Note 1)

= s eIl ERfiL
Parameter Symbol Value Unit
MRl d==AES V. 36 v
Cathode Voltage
Qt::;”‘
BH’FBZEB/JIL EAGE] I, 2100 to 150 A

Cathode Current Range
S AU E

Teer 10 mA
Reference Input Current Range o

Dl .

) T, 150 C
Junction Temperature

FERE .

Torg -65 to 150 C
Storage Temperature Range o 0
ESD |

(AFERED ESD 3500 v

ESD(Human Body Model)

Note 1: Stresses greater than those listed under “Absolute MaximumRatings” may cause permanent
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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 Maximum Ratings” for extended periods may affect device
reliability.

i 1 e "ENERREUEE” WM TR RE R s K AR o X ESCGRRIIBUEE » ssth TIFLE Lk
FOEDAREH BN TR AYE SN oI « KHEIAT "X RBUE[E" RIRER N a5 Ayl S -

KEEE THHEINE Dissipation Rating - Free-air

Temperature(Note 2)

Package Ta=25C Derating Factor Ta=70"C Ta=85C
Power Rating Above Ta=25C Power Rating Power Rating
TO-92 700mW 6.2mW/°C 491 mW 398 mW
SOT-89 500mW 4.0mW/C 320 mW 260 mW
SOT-23 230mW 1.8mW/C 149 mW 122 mW

Note 2 : The safe-work power dissipation of TL431A is under 0.25W while the package is TO-92 which
1s the ordinary transistor package. Above the power dissipation, the package should be changed
to SO or DIP and the dissipation can be to 0.5W. The margin of power should be enough large because
the reference voltage will falls as large power dissipation and high temperature rising. TL431A
only is a reference voltage source. It is used to output a stable reference voltage, not large
power.

FE 2 TLA31A YL ERHYR— M HE 0.25W BUT (T0-92 #4% » g2 i/ N=tREH ) » AIRE
BRADNA - AREI LB E—F SO £ 2250 DIP £F58HY - XPRFEIREAYDNARE 1T 0. 5W WARFRE - 45 TL431A
RV R ERN - B 5EE] TLA3IA FERTNR » @R AAYIE L Mak e TR - TL431A R —PiEfe g
FIR - ERVEATER R R E A RE » NS AT -

W T/EZSSH Recommended Operating Conditions

= 15 i/ ME IS PN ERAfiL
Parameter Symbol Min Max Unit
MRl d=zAES
V \Y 36 v
Cathode Voltage . “
WEAGEMN
I 0.2 100 mA
Cathode Current “
TEMEDE
. (PSR T, 225 125 C
Operating Ambient Temperature Range
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5 MR Electrical Characteristics

Operating Conditions: T,=25C, unless otherwise specified
TAESRME - BRIFRHE - HEDRE 25C

RS g EAfir
miH FREE s MARZF Value Unit
Parameter Test Symbol Conditions =/N ki iiall RPN
Circu Min Typ Max
it
S 0.5% ) . V=V 2.487 | 2.500 | 2.513 v
Reference Voltage 1,09 . I=10mA
V0 2.475 | 2.500 2.525
%)EEBE/E/% VKA: REF
Deviation of Reference Voltage 4 AV I, =10mA -5 -20 mV
Over Full Temperature Range -20C to 110CC
FAE RV MR TR R T,=10mA -
Ratio of Change in Reference p AV V=10Vt oV ' -
_ m
Voltage to the Change in Cathode AV, I,=10mA e
Voltage V,=36Vtol0V o
. . I,=10mA
%/&EE}FL
5 Tesr R=10KQ2 0.3 0.6 uA
Reference Current
R,=00
. TN I, =10mA
FEfE R
. R=10KQ
Deviation of Reference Current 5 A L R 0.2 0.3 uA
=00
Over Full Temperature Range 2 .
T=-10Ct085C
B/ NSER ERL
o ) 150 400 uA
Minimum Cathode Current for 4 T(Min) Vii=Veer
Regulation
6 0.01 1 uA
Off-state Cathode Current V=0
Vv:
BIES kN o
i 4 Zx Iw=1 to 100mA 0.1 0.5 Q
Dynamic Impedance
f<1.0KHz
TO-92 68
PH p
, TIW
Thermal Resistance ic SOT-89 70
SOT-23 113
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Figure 4. Test Circuit 4 for Vi=Vie
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Figure 5. Test Circuit 5 for Vi=Vie(14+R,/R)+1w*R,
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Figure 6. Test Circuit 6 for Ige
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BLAUMEBE Typical Performance Characteristic
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Figure 8. Reference Current vs. Ambient Temperature

Figure 7. Reference Voltage vs. Ambient Temperature

Fi- R Dyl Rard- Paripl- Do R e rei-Ch

e i el e et o

L O TRTPT Y

(

200

1]

(%) JuanLn apoyie D)

—-100u |

[ RN N [ EU NPT RS S

WA=\ REF

S L [ S

I e sty

r

111 S—

107 E—
i

() JUamng spote

=50m |

pa

Cathode Voltage (W)

1

1]

Cathode Woltage (W)

Figure 10. Cathode Current vs. Cathode Voltage

Figure 9. Cathode Current vs. Cathode Voltage
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Figure 11. Off-state Cathode Current vs.

Ambient Temperature
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Figurel2. Ratio of Delta Reference Voltage to the

Small Signal Voltage Gain (dE)
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Figure 13. Small Signal Voltage Gain vs. Frequency
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BLEIRN F§ Typical Application
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Figure 15. Shunt Regulator Figure 16. High Current Shunt Regulator
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Figure 17. Current Source
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Figure 18. Precision 5V 1A Regulator
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Figure 19. PWM Converter with Reference
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