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BEiX General Description

The TL431 is a three—terminal adjustable

shunt regulator with guaranteed thermal
stability over a full operation range. It
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 TL431 can be set to
(2.5V) and the
corresponding maximum cathode voltage (36V).

The TL431 is offered in two grade initial
voltage tolerance at 25°C, 0.5% and 1%.

This IC is available in 2 packages: T0-92
and SOT-23.
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4 B Features
> R EEE: 2.5V - 36V

Programmable Precise Output Voltage from
2.5V to 36V
> AEAETEERE
High Stability Under Capacitive Load
> RIAR IR, #A{E 240pA
Low  Minimum  Cathode
Regulation: 240uA (Typ. )
> REE, #£EES aV
Low Temperature Deviation: 5mV Typical
> EJREEA: 240pA - 100mA
Sink Current Capacity from 240pA tolOOmA
> FIFEEEE: —25°C - 125°C
Wide Operating Range:—-25Ctol25°C

Current for

M A Applications

F# 2 Charger

B JE & BE % Voltage Adapter

FF % #JE Switching Power supply

& 7 + Graphic Card

A& 7 v, £ £ & Precision Voltage Reference
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SOT-23

Figure 1. Package Type of TL431
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€ MHF| Pin Configuration

N Package (SOT-23)
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Figure 2. Pin Configuration of TL431 (Top View)
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I BEHE & Functional Block Diagram

CATHODE

Figure 3. Functional Block Diagram of TL431

v %t A E B Absolute Maximum Rating (Note 1)

T i #E B Ar
Parameter Symbol Value Unit
PR A% = JE
& Via 36 V
Cathode Voltage
PR AR, B 37 S
AR I B I, ~100 to 150 mA
Cathode Current Range
S ] O\ B B
IREF 10 mA
Reference Input Current Range
%8
R T, 150 C
Junction Temperature
R
e Toe 65 to 150 C
Storage Temperature Range
ESD Al
(AAE) ESD 6000 v
ESD (Human Body Model)
ESD (AL&A£A)
AEHD ESD 400 v

ESD (Machine Model)

Note 1: Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent

F3 U 12m
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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.

ZEl: B “BHRAFRME” AR ERBHAADRT . XERNENLAHEE, SHEITFEELER
FHURBY “BWTELE WEAETTRY., KEAT “BNRAHALE” TR HEFHTEKE,

HIEEE THWH 22 Dissipation Rating -

Free—air Temperature (Note 2)

Package Ta=25°C Derating Factor Ta=70C Ta=85C
Power Rating Above Ta=25°C Power Rating Power Rating

T0-92 700mW 6. 2mW/°C 491 mW 398 mW

S0T-23 230mW 1. 8mW/C 149 mW 122 mW

Note 2: The safe—work power dissipation of TL431 is under 0.25W while the package is TO-92 which
is 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. TL431
only is a reference voltage source. It is used to output a stable reference voltage, not large
power.

£ 2: TLA3l WL AF R £ — R IHAE 0.25W LT (T0-92 #H &, Wt BB N=ZMEHK), WRER
A E, AT LUER—T SO HKHDIP H Ry, XFAHENHERIT A O0.5W L RRE. 4 TL431 &
W ERERA, BFRE| TLA3 EAYG R, B ey ER TREH.E 2 TR, TL431 A2 —f k8 EE,
CHRAERAZREREWEEEE, MR B ASE,

#F TELH Recommended Operating Conditions

Si=| " ANz RKAE B
Parameter Symbol Min Max Unit
PR AR = JE
VKA VREF 36 V
Cathode Voltage
&N
R L 0.3 100 mA
Cathode Current
T e % im B
s 1, ~95 125 C
Operating Ambient Temperature Range
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B4 M % Electrical Characteristics

Operating Conditions: T,=25°C, unless otherwise specified

THEAM: BAEFE, FEIRE 25°C
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BN @ B A
T H H, - s MR 41 Value Unit
Parameter Test | Symbol Conditions | /N AR =
Circ Min Typ Max
uit
S EE
R i? Volt 4 Vier Vii=Vier 2. 487 2. 500 2.513 V
eference Voltage
g EIRE V= Vi
Deviation of Reference 4 A Vi I,,=10mA 5 10 mV
Voltage Over Full -20°C to
Temperature Range 110°C
, R , Ix,=10mA
EEHEREHEEER § +0. 4
. . A Vg Via=10VtoVy
Ratio of Change in Reference 5 _ L —100A mV/V
Voltage to the Change in AV w -0.4
Vi=36Vtol0V
Cathode Voltage
I,=10mA
Ko o
i 5 T R,=10K @ 1.0 2.5 uA
Reference Current
RZZOO
I,=10mA
Fa RN //@: KA
A:J/E'EEJ.}IL./_DIL o~ R=10K Q
Deviation of Reference 5 A Ty R= 0.2 0.4 pA
Current Over Full ’
T,=—10°C to
Temperature Range
85°C
/N A AR B IR
4 T (Min Via=Vier 240 500 A
Minimum Cathode Current for o (4in) o H
Regulation
% T [F] A% L 97 V=36V
* o 6 | 1,(0ff) “ 0. 08 | uA
Off-state Cathode Current V=0
_ N Via=Vegr
A
& F‘ﬁi 4 Zia Iw=1 to 0.15 0.5 Q
Dynamic Impedance
100mA
f<1. 0KHz
wE TO-92 68
0 S0T-89 70 C/W
Thermal Resistance *
SO0T-23 113
500 12 )
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Figure 4. Test Circuit 4 for V=V

R3
Vi, AN Via
r l'm
{\___\-—;
RIS e
B2 L
"‘::,_ \"'FF:EF
=
Figure 5. Test Circuit 5 for V=V (1+R,/R,) +1*R,
A R:i
Vi YAVAY.

Figure 6. Test Circuit 6 for Iy
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Figure 7. Reference Voltage vs.

Ambient Temperature
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Figure 11. Off-state Cathode Current vs. Figurel2. Ratio of Delta Reference Voltage to the
Ambient Temperature Ratio of Delta Cathode Voltage
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Figure 13. Small Signal Voltage Gain vs. Frequency
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Figure 14. Stability Boundary Conditions vs. Capacitance
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# A N F Typical Application

R3
VIH W é V"”T Yiw —AA
R1

é Your
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R § Ver q

Figure 16. Shunt Regulator Figure 17. High Current Shunt Regulator
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Figure 18. Current Source or Current Limit Figure 19. Precision 5V 1A Regulator
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Figure 20. PWM Converter with Reference
Note 3: Senichip are responsible for consistency of product. The devices should be working in
recommended condition. Before new design product being bulk production, pilot production should
be done. Senichip assumes no liability for applications assistance or customer design product.
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SN, R ~F Mechanical Dimensions

T0O-92 (Bulk Packing) Unit: mm (inch)
1.100{0.043)
1.400(0.055) 3.430(0.135)
MWl

[ i
=1k { i m \1 0.360(0.014)
sle T T | 0.510(0.020)
2|8 |
o [ =
R ! 1 0.000(0.00D}
! | 0.380(0.015)

41 B0D(D.063)
IWIA K
44000473 _
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SN R ~F Mechanical Dimensions (Continued)

SOT-23 Unit: mm (inch)
i0.0 UGE
- 4X R0.100(0.004) 0.100(0.004) GAUGE PLANE
T‘ a 700
[}
0.500(0.020} 1 ' \ .
0.700(0.028) [ )\ngaom 035) R0.100(0.004)
] e ———4 7.100(0.043) /
o ! ' ; g o
1G50&341'R’2Fﬂ Bapoey | B 0.080(0.003
{0.041)RE 0.100(0.004) . 0.080(0.003)
0.200(0.003)MIN e
2.300(0.110) 0.550(0.022)REF
3.000(0.118)
I
2.300(0.091) 1.200(0.047)
2.500(0.098) N - 1.400({0.055)
| |

0.920(0.036) LJig L),

450(0.078)
0 980(0 039 ' !
. 1.900(0.075)REF
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X-ON Electronics
Largest Supplier of Electrical and Electronic Components
Click to view similar products for TDSEMIC manufacturer:
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