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LM431L LM431LA LM431LB

Shunt Regulator &
General Description -:55’-??7 S :

e The LM431 Series ICs are low voltage three-terminal TO-92 SOT-23
programmable shunt regulators with guaranteed thermal
<)

stability over a full operation range. These monolithic ICs
voltage reference operate as a low temperature coefficient
Zener which is programmable from Vref to 18V with two external
resistors. These devices exhibit a wide operating current range

of 80pA to 50/100mA with a typical dynamic impedance of 0.05 to SOT-23-5 SOT-89
0.22Q). The characteristics of these references make them excellent RoHS
replacements for Zener diodes in many applications such as %
digital voltmeters, power supplies and op amp circuitry b
e The LM431L precision reference is offered in three voltage
tolerance for VRer=1.240V: 1.5%, 1.0% and 0.5%.
e These ICs are available in 4 packages: TO-92, SOT-23, SOT-23-5 and SOT-89.
Features Applications
¢ Programmable Precise Output Voltage from ¢ Graphic Card
1.24V to 16/18V e PC Motherboard
¢ High Stability under Capacitive Load ¢ Voltage Adapter
o Low Temperature Deviation e Switching Power Supply
e Low Dynamic Output Impedance: 0.05 to 0.22Q Typical e Charger
e Operating Current from 80pA to 50/100mA.
o Low Output Noise Voltage
¢ RoHS Compliance
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Shunt Regulator

Ordering Information
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Circuit Type—

Blank:1.5% Outline:

A:1.0% Z: TO-92

B:0.5% N: SOT-23
N5: SOT-23-5
K: SOT-89

Pin Configuration
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Package:

Factory Location Code TR70: 7" Reel

TR30: 13" Reel

TU: Tube

BL: Bulk

AR: Tape and Ammo Pack
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Shunt Regulator

Block Diagram
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LM431L
Symbols
Cathode
(K)
Reference
(R)
Anode(A)

(Full operating ambient temperature range applies unless otherwise noted.)

Symbol Description LM431L | LM431LA | LM431LB | Unit
VKA Cathode Voltage 16 18 \%

IkA Cathode Current Range (Continuous) 50 -100 ~ +100 mA

IREF Reference Inpqt Current Range 3 10 mA
(Continuous)

Ty Operating Junction Temperature 150 °C
TorPr Operating Temperature Range -40 ~ 85 -40 ~ 125 °C
TsTG Storage Temperature Range -65 ~ 150 °C

Z:TO-92 700 770
N:SOT-23 350 370
Pob Power Dissipation mwW
N5:S0OT-23-5 550 370
K: SOT-89 - 770
Z:TO-92 180 150
N:SOT-23 360 330
Rthua PaclkagedThermaI ° C/W
mpedance N5:S0OT-23-5 230 250
K: SOT-89 - 50

TAITRON
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Shunt Regulator

Electrical Characteristics (Ta=25°C, unless otherwise specified)

LM431L

. LM431L LM431LA LM431LB . Test o
Symbol Description Unit | .. . Conditions
Min. Typ. | Max. | Min. Typ. | Max. | Min. Typ. | Max. Circuit
VREF \nglftzrggce Input 1222 | 1.240 | 1.258 | 1.228 | 1.240 | 1.252 | 1.234 | 1240 | 1.246 | V Fig.1 VKA=VREF, IkA=10mA
0-70°C - - - - 2 1- - 2 10
Reference
Input -40-85 Fig.1 _ _
AVREF Voltage s - 7.0 20 - 3 10 - 3 10 mV (Note) VKA=VREF,IkA=10mA
Deviation _40-
048 125 - - - - 4 15 - 4 15
Ratio of Change in
Reference Input IKA= AVKA=
AVREF/AVKA | Voltage to Change in - -0.6 -1.5 - -0.5 -15 - -0.5 1.5 | mViv Fig.2 10mA VKA(max)
Cathode to Anode ~VREF
Voltage
Reference _oro - -
IREF Input Ta=25 - o015 | 03 - | o15 | 04 - o015 | 04 | uA Fig2 | 'AS10mA, R1=10KE,
c C R2=co
urrent
Reference Input
Current Deviation . IKA=10mA, R1=10KQ,
AIREF Over Temperature - 0.05 | 0.08 - 0.1 0.4 - 0.1 0.4 pA Fig.2 R=co
Range
Min. Cathode Current ) =
ImMIN For Regulation - 55 80 - 55 80 - 55 80 A Fig.1 VKA=VREF
- | 26 [1000| - | 40 | 100 | - | 40 | 100 Vi Viamax,
loFF Off-State Cathode A Fia3 REF=
Current 9.
- - - - 10 50 - 10 50 VKkA=6V, VREF=0V
Fia1 VKA=VREF,
ZKA Dynamic Impedance - 022 | 04 - 0.05 | 0.15 - 0.05 | 0.15 Q '9. IkA=1.0mA~ IKA(max),
(Note2) f<1. OKHz

Input () ANNs

Fig.1- Test Circuit for VKA=VREF
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TAITRON

Fig.2- Test Circuit for VKA>VREF
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Via = Vier (1F I3l )+ It X R1
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Shunt Regulator

LM431L

Fig.3- Test Circuit for loFr

Input O AYAYAY

Note1:

The deviation parameter 4V ¢ is defined as the differences
between the maximum and minimum values obtained over the

full operating ambient temperature range that applies.

Vief Max. AVier = Vief (Max.)
- Vief (Min.)
ATa - T: . T|

Vief Min.—|

Tl T2

AMBIENT TEMPERATURE

The average temperature coefficient of the Reference

mput voltage, A4V, 1s defined as:

4 Vrct'
(——— ) x 10°
ppm Verat25e
aV . B
ATa
AV % 100

 ATa(Vygat 25C)

aV s can be positive or negative depending on whether

Vier Min. or V. Max. occurs at the lower ambient temperature.
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O Vika

Logr

Note2:

The dynamic impedance Z , is defined as:

AVKA

Zial =
2l A1k

When the device is programmed with two external
resistors, R1 and R2, (refer to Figure 2) the total

dynamic impedance of the circuit is defined as:

2 = 2] (1)
ka kal R2
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Shunt Regulator

Typical Characteristics Curves
Fig.4- VREF - TJ Fig.5- IREF - TJ
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Shunt Regulator

Fig.8- Gvo - f Fig.9- Pulse Response
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Shunt Regulator

LM431L

Typical Application
- R3
Vin AAA T * Vour
R1
| Vout=(1+R1/R2)"Vrer
Vieer o A LM431L
R2 -
L4
Fig.12-Shunt Regulator
Vo — I I 1 Vour R2
R1 R4 Vin ! T lour
R2. .
Vour=(1+R2IR3)Vrer R1 lour=Vrer/R2#a
Vegr o A LM431L
. ) . {
R3 LM431L
Fig.13- High Current Shunt Regulator Fig.14- Current Source of Current Limit
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Shunt Regulator

Typical Application (Continued)
Vi o LMIMT7 | 5V/1A
R1 - . .
8.2K - ~ R2
= 250
LM431L A :
~ R3
— 250
Fig.15- Precision 5V 1A Regulator
C1 R3 R4
- B . 4 Lo vV
R2 680 | / ? * Tour
R5
Lo | V|
v
R1 u2 c2
\ Q1
COMP ' 3 2 ‘ <
. < A LM431L
PWM Controller P
e
VFB | *
PS521

Fig.16- PWM Converter with Reference
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Shunt Regulator

Device Marking Code

Circuit Tolerance SOT-23 (N) | SOT-23-5 (N5) [ SOT-89 (K)
Blank 1.5% 24A 24A N/A
LM431L A 1.0% EA7 E6A E41B
B 0.5% EA6 E5A E41A
Dimensions in inches (mm)
1.100(0.043)
14000.055) _ 3430(0.135) _
MIN
! 1
s|@  0.360(0.014)
sc | | 0.510(0.020)
@le 1 0.000(0.000)
I l 0.380(0.015)
| _1.600(0.063)
MAX
4.40000.173) _
4.700(0.185)
i
28
g8 0.380(0.015)
<| < 0.550(0.022)
! 1
i L 1
1.270(0.050) |
TYP 2.440(0.096)
- = 2.640(0.104)
TO-92

T
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Shunt Regulator

LM431L
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Shunt Regulator
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Shunt Regulator

LM431L

How to contact us:

US HEADQUARTERS

28040 WEST HARRISON PARKAWAY, VALENCIA, CA 91355-4162
Tel: (800) TAITRON (800) 824-8766 (661) 257-6060
Fax: (800) TAITFAX (800) 824-8329 (661) 257-6415
Email: taitron@taitroncomponents.com
Http://www.taitroncomponents.com

TAITRON COMPONENTS MEXICO, S.A .DE C.V.

BOULEVARD CENTRAL 5000 INTERIOR 5 PARQUE INDUSTRIAL ATITALAQUIA, HIDALGO C.P.
42970 MEXICO
Tel: +52-55-5560-1519
Fax: +52-55-5560-2190

TAITRON COMPONETS INCORPORATED E REPRESENTAGOES DO BRASIL LTDA

RUA DOMINGOS DE MORAIS, 2777, 2.ANDAR, SALA 24 SAUDE - SAO PAULO-SP 04035-001 BRAZIL
Tel: +55-11-5574-7949
Fax: +55-11-5572-0052

TAITRON COMPONETS INCORPORATED, SHANGHAI REPRESENTATIVE OFFICE

CROSS REGION PLAZA, 899 LINGLING ROAD, SUITE 18C, SHANGHAI, 200030, CHINA
Tel: +86-21-5424-9942
Fax: +86-21-5424-9931
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