TL431

Adjustable Reference Source

DEVICE DESCRIPSION
The TL431 is a three-terminal adjustable shunt regulatoroffering e | EqQuivalent Circuit

xcellent temperature stability . This device has a typical

dynamic output impedance of 0.2Q. The device can be used as (_)Cam?de

a replacement for zener diodes in many applications. N N
(R)

Anode
O

FEATURES
® The output voltage can be adjusted to 36V
Low dynamic output impedance, its typical value is 0.2Q
Trapping current capability is 1 to 100mA
Low output noise voltage

Fast on -state response
The effective temperature compensation in the working range of full temperature
The typical value of the equivalent temperature factor in the whole temperature scope is 50 ppm/°C

APPLICATION
® Shunt Regulator
® High-Current Shunt Regulator
® Precision Current Limiter

PIN CONNENCTIONS and MARKING

TL431 3 SOT-23 © TL431B SOT-89

1.REFERENCE 1.REFERENCE

2 2.CATHODE 3 2.ANODE
3. ANODE ; 3.CATHODE
TLA31L TO-92

1.REFERENCE
23 2.ANODE
3.CATHODE
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TL431

ABSOLUTE MAXIMUM RATINGS (Operating temperature range applies unless otherwise specified)

Value
Parameter Symbol Unit
SOT-23 | SOT-89 | TO-92
Cathode Voltage Vka 36 \%
Cathode Current Range (Continuous) Ika -100-+150 mA
Reference Input Current Range Iref 0.05-+10 mA
Power Dissipation Po 300 500 770 mW
Thermal Resistance from Junction to Ambient Reua 417 250 162 ‘C/W
Operating JunctionTemperature T, -40~+125 °C
Storage Temperature Range Tste -65~+150 °C
ELECTRICAL CHARACTERISTICS (Ta=25 Cunless otherwise specified)
Parameter Symbol Test  conditions Min Typ Max Unit
Reference input voltage Vet Vka=VRer, lka=10mA 2.475 2.5 2.525 V
Deviation of reference Input voltage AVit/ AT Vka =VRer, lka =10mA 45 17 mv
over temperature (note) TuNSTa<Tmax
AV
Ratio of change in reference Input =‘|0</A~VREF -1.0 -2.7 mV/V
voltage to the change in cathode AVietIAVka | lka=10mA AV
voltage KA i -
g —36V~10V 0.5 2.0 mV/V
Reference input current Iref :;’2:03 OmA,R:=10kQ 1.5 4 MA
- . Ika=10mA, R1=10kQ
Deviation of reference input current Al /AT Ryp=s0 0.4 12 uA
over full temperature range .
Ta=-251t085C
Minimum cathode current for
regulation IKA(min) VKA=VREF 0.45 1.0 mA
Off-state cathode current Ika(oFF) Via=36V ,Vrer=0 0.05 1.0 pA
L. VKA=VREF, lka=1 to 100mA
Dynamic impedance Zka f<1 OkHz 0.15 0.5 Q
Note:Tmin=-25°C ,Tuax=+85°C
CLASSIFICATION of Vyef
Rank 0.5% 1%
Range 2.487-2.513 2.475-2.525
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Change in Reference Input
Voltage versus Cathode Voltage
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SOT-23 Package Outline Dimensions

TL431

D
b g
0. 25
= = —
il T
el
Svmbol Dimensions In Millimeters Dimensions In Inches
ym Min Max Min Max
— A 0.900 1.150 0.035 0.045
\ o~ A1 0.000 0.100 0.000 0.004
= <9 A2 0.900 1.050 0.035 0.041
b 0.300 0.500 0.012 0.020
! c 0.080 0.150 0.003 0.006
—_ D 2.800 3.000 0.110 0.118
<7 E 1.200 1400 0.047 0.055
E1 2.250 2.550 0.089 0.100
e 0.950 TYP 0.037 TYP
el 1.800 | 2.000 0.071 | 0.079
L 0.550 REF 0.022 REF
L1 0.300 0500 0.012 0.020
Y 0° 8° 0° 8°
SOT-23 Suggested Pad Layout
0.6
o0]
S
N
e Note:
o 1.Controlling dimension:in millimeters.
|——| |——| 2.General tolerance:+ 0.05mm.
|_J |_J 3.The pad layout is for reference purposes only.
1.9
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SOT-89-3L Package Outline Dimensions

D
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Symbol Dimensions In Millimeters Dimensions In Inches
y Min Max Min Max
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
b1 0.400 0.580 0.016 0.023
¢ 0.350 0.440 0.014 0.017
D 4.400 4.600 0.173 0.181
D1 1.550 REF. 0.061 REF.
E 2.300 2.600 0.091 0.102
E1 3.940 4.250 0.155 0.167
e 1.500 TYP. 0.060 TYP.
el 3.000 TYP. 0.118 TYP.
L 0.900 | 1.200 0.035 | 0.047
SOT-89-3L Suggested Pad Layout
1. 300
74
= 2
o — Note:
1.Controlling dimension:in millimeters.
AN 2.General tolerance:+0.05mm.
S > 3.The pad layout is for reference purposes only.

0.950

1. 400

0. 900 Q. 800
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TO-92 Package Outline Dimensions

| D1
Al
h 1=
T
' =
<
I e
D
I
- ! Symbol Dimensions In Millimeters Dimensions In Inches
| 4 Min Max Min Max
L b A 3.300 3.700 0.130 0.146
T A1 1.100 1.400 0.043 0.055
IR b 0.380 0550 0.015 0.022
i c 0.360 0.510 0.014 0.020
! | | D 4300 4700 0.169 0.185
[ | N D1 3430 0.135
T | - E 4.300 4.700 0.169 0.185
| | e 1.270 TYP 0.050 TYP
1 | el 2.440 2.640 0.096 0.104
1 L 14.100 14.500 0.555 0.571
L P 1,600 0.063
el h 0.000 0.380 0.000 0.015
TO-92 Suggested Pad Layout
0. 80
I I I
= Note:
— - - —— 1.Controlling dimension:in millimeters.
S

T T t 2.General tolerance:+ 0.05mm.
| 3.The pad layout is for reference purposes only.

1.27
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