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Data Sheet

Voltage Reference Chip

[ | 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 any value between V (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 availabl e in 2 packages: T0-92 and SOT-23.

TL431

Vref (2.5V) (36V) 0.5% 1% (257C)
T0-92 S0T-23
[ | Features

2.5V - 36V
Programmable Precise Output Voltage from 2.5V to 6V

<>

High Stability Under Capacitive Load
* 2401A
Low Minimum Cathode Current for Regulation:240paA(Typ.)
¢ 5 mv
Low Temperature Deviation: 5mV Typical
* 24014A - 100mA
Sink Current Capacity from 240pA tol00mA
. -25C - 125C
Wide Operating Range:-25'Ct0125C

O Applications ’ ‘
. Charger

. Voltage Adapter \

.

3

.

Switching Power supply
Graphic Card TO-92(Bulk Packing) SO0T-23

Precision Voltage Reference Figure 1. Package Type of TL431
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= [ | Pin Configuration

N Package (SOT-23)
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Z Package (T0-92(Bulk Package)

CATHODE
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Figure 2. Pin Configuration of TL431 (Top View)

[ Functional Block Diagram
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2] - Absolute Maximum Rating(Note 1)
if Parameter Symbol Value Unit
[0
o Cathode Voltage Via 36 v
g Cathode Current Range b -100 to 150 mA
o
e Reference Input Current Range Veer 10 mA
O o,
- Junction Temperature T 150 C
Storage Temperature Range Vers -65 to 150 C
ESD( )
ESD(Human Body Model) ESD 6000 v
ESD( )
ESD(Machine Model) ESD 400 vV

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 Maximum Ratings” for extended periods may affect

device reliability.

1: “ ”
[ | Dissipation Rating - Free-air Temperature (Note 2)
_ Derating = -
Ta=25 Ta=70 Ta=85
Package Power Rating Fac%g;zébove Power Rating Power Rating
T0-92 700mvV 6.2mW/C 491mW 398mw
S0T-23 230mwW 1.8mW/°C 149mW 122mw
( AOSSEMI
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Note 2: The safe-work power dissipation of TL431 is under 0.25W while the package is TO-
wn 92 which is the ordinaru 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.lt is
= used to output a stable reference voltage,not large power.
o 2 TL431 0.25mW T0-92
[0 SO DIP 0.5W
- TL431 TL431 TL431
o
> [ Recommended Operating Conditions
Parameter Symbol Min Max Unit
Cathode Voltage Via v 36 v
Cathode Current L 0.3 100 mA
Operating Ambient Temperature Range T -25 125
[ Electrical Characteristics
Operating Conditions:TA=25 ,unless otherwise specified
25
Value
Parameter C}-?zﬁit Symbol Conditions Unit
Min Typ Max
Reference Voltage 4 Vies Vi Vaee 2.487 | 2.500 | 1.513 v
- - V.=V
Deviation of Reference K EF
Voltage Over Full 4 B | WCIOMA 5 10 mv
Temperature Range
1,,=10mA 10.4
Ratio of Change in 5 AV Via=10V 10 Vi ) VAV
Reference Voltage to the AV, 1,,=10mA
Change in Cathode Voltage V,=36V to 10V -0.4
1,,=10mA
Reference Current 5 leee RiﬁlzooliQ 1.0 2.5 A
2
1,,=10mA
Deviation of Reference R=10kQ
Current Over Full 5 Al R=c0 0.2 0.4 HA
Temperature Range T=-10 to 85
AOSSEMI
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w Value
o Parameter Test Symbol Conditions Unit
5 Circuit Min Typ Max
@)
—. Minimum Cathode Current 4 1*(Min) Vi =Veer 240 500 A
= for Regulation
2 " V,,=36V
e Off-state Cathode Current 6 1" (Max) V,ee=0 0.08 1 HA
6. IKA:VREF
- 4 y4 V=1V to 100mA 0.15 0.5 Q
D I KA 2
= ynamic Impedence f< 1.0z
T0-92 68
Thermal Resistance O, S0T-89 70 4
S0T-23 113
R1
Vin VVV Via
l ]KA
—
VREFJ
Figure 4. Test Circuit 4 for V=V
R3
Vm —"\N\N— VKA
Figure 5. Test Circuit 5 for V,=(1+/R)+1*R,
(_
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Cathode Voltage (V)
Figure 10. Cathode Current vs.

Cathode Voltage

AOSSEMI

TEL 400-7800-208

WWW.a0ssemi.cn

Cathode Voltage (V)
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Figure 9. Cathode Current vs.

Cathode Voltage
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Figure 14._ Stability Boundary Conditions vs. Capacitance
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| Typical Application
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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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Note 3: Senichip are responsible for consistency of product. The devices
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Figure 20 PWM Converter with Reference
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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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[ | Mechanical Dimensions

T0-92 (Bulk Packing)

NI

/

1.100{0.043)

1.400(0.055)

i

Unit: mm (inch)

3.430(0.135) ___

’— M!N

I

0.360(0.014)

f

3.700(0.146)

3.300(0.130

=
— ,_____E il

0.510(0.020)

| 0.000(0.00D)

—

P,

J_

4.400(0.173)

4.700(0.185) |
|

0.380(0.015)

800(0.063)

MAX

—-—

4.700(0.185)

4.300(0.169)

o

0.380(0.015)
-~ 0.550(0.022)

1.270(0.050) | L

wes |

|
|
|
|
|
|
|

—_

14.100(0.555)
14.500(0.571)

o——

2.440(0.096)

2.640(0.104)
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[ | Mechanical Dimensions
T0-23 Unit: mm (inch)
g TJ_.D- 4 R0.100{0.004) 0.100(0.004) GAUGE PLANE
Tl 7 ST
: E r —
SR |  esomomss | oo
! T.100(0.043)
" o
ll:“ et | v/ 7@
- k T 0 =l
0 0.0200.001) | 0.0°100°
| 1.050(0.041)REF 0.100(0.004) 0.080(0.003)
2.200(0.002 N 6_1501[0'6661_
2 800{0.110 0.550(0.022)REF
ooo@118) |
2.300(0.091) - — 1.200(0.047)
2 500(0.098) 1.400(0.055)
|
09200036 D000}
=000 14 ono0.0751ReF
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