& AIC431/TL431A/TL431
Q>

ADJUSTABLE PRECISION SHUNT REGULATORS
SPEC NO: DS-431-04

B FEATURES Bl DESCRIPTION
o Unconditionally Stable. The AIC431/TL431A/TL431 are 3-terminal ad-
o Precision Reference Voltage. justable precision shunt regulators with guar-
AlC431 :2.495V +0.5% anteed temperature stability over the applicable
TL431A :2.495V +1.0% extended commercial temperature range. The

output voltage may be set at any level greater
than 2.495V (Vgee) up to 16V merely by select-
ing two external resistors that act as a voltage
divider network. These devices have a typical
output impedance of 0.08Q. Active output cir-
cuitry provides a very sharp turn-on characteris-
tics, making these devices excellent improved
replacements for zener diodes in many applica-
tions.

TL431 :2.495V £1.6%
e Sink Current Capability: 200mA.
e Minimum Cathode Current for Regulation: 250pA.

e Equivalent Full-Range Temperature Coefficient:
50 ppm/°C.

e Fast Turn-On Response.

e Low Dynamic Output Impedance: 0.08Q.
¢ Adjustable Output Voltage.

e Low Output Noise.

» Space Saving SOT-89 and TO-92 packages. The precise +0.5% reference voltage tolerance

of the AIC431 makes it possible in many appli-
cations to avoid the use of a variable resistor,

. TYPICAL APPLICATION CIRCUIT consequently saving cost and eliminating drift

and reliability problems associated with it.
V|N VOUT
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AIC431

VOUT=(1+R1/R2)VREF
Precision Regulator

ll ORDERING INFORMATION

AIC431 XX ORDER NUMBER PIN CONFIGURATION
P[jg}A ;8(( AIC431CX FRONT VIEW '
TL431ACX TVREF
PACKAGING TYPE TL431CX :
X: SOT-89 (SOT-89) 3: CATHODE

Z: TO-92

TEMPERATURE RANGE

C: 0°C~+70°C AIC431CZ FRONT VIEW
TL431ACZ ; XE(E)EE
(TTLé?’;SZ 3: CATHODE
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AIC431/TL431A/TL431

«ID ADJUSTABLE PRECISION SHUNT REGULATORS

l ABSOLUTE MAXIMUM RATINGS

SPEC NO: DS-431-04

Cathode Voltage .16V
Continuous Cathode Current .........cciiiiieiie e -10mA ~ 250mA
Reference Input Current RANge  .....oouneiiiiiii e e 10mA
Operating Temperature Range  ......cccoviiiiiiiiiieee e -20°C ~ 85°C
Lead TeMPEIratUre .......cooiiiii e e et e e e e aaeeeas 260°C
Storage TemMPErature .........oooieiiiiiiii e -65°C ~ 150°C
Power Dissipation (Notes 1, 2) SOT-89 Package .......ccvvvvvveiinannen. 0. 80W

TO-92 Package .........ovvvvevvininnnen. 0.78wW

NOte 1. TJ, max = 150°C.
Note 2: Ratings apply to ambient temperature at 25°C.

B TEST CIRCUITS

l IRer

VRer

Fig. 1 Test Circuit for Vz=Vger

IN

Vz

Iz(oFF)

Fig. 3 Test circuit for off-state Current
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Note: Vz=Vrer(1+R1/R2)+Irer X R1

Fig. 2 Test circuit for Vz>Vrer
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Fig. 4 Test Circuit for Frequency Response
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AIC431/TL431A/TL431

ADJUSTABLE PRECISION SHUNT REGULATORS

SPEC NO: DS-431-04

B ELECTRICAL CHARACTERISTICS (Ta=25°C, unless otherwise specified.)

PARAMETER TEST CONDITIONS SYMBOL | MIN. TYP. MAX. | UNIT
Reference Voltage Vz=VRer, AIC431 VRer 2482 2495 2.508 \%
I. =10mA (Fig. 1) TL431A 2470 2495 2520 \Y
TL431 2455 2495 2535 Y
Deviation of Reference Vz=Vger, IL=10mA, Vbev 9.0 20 mV
Input VOltage Over Ta= 0°C~ +70°C (Flg 1)
Temperature (Note 3)
Ratio of the Change in Ref- l,=10mA V2=Vrer ~ 10V AVrer .05 20 |mvv
erence Voltage to —_—
;hgeeChange in Cathode volt- |, 5y Vz=10V ~ 25V AV, 2035 15 |mvv
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& AIC431/TL431A/TL431
Q>

ADJUSTABLE PRECISION SHUNT REGULATORS
SPEC NO: DS-431-04

l TYPICAL PERFORMANCE CHARACTERISTICS

Cathode Current vs. Cathode Voltage Reference Input Current vs. Free-Air Temperature
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@ AIC431/TL4A31A/TL431
«ID ADJUSTABLE PRECISION SHUNT REGULATORS

SPEC NO: DS-431-04

B TYPICAL PERFORMANCE CHARACTERISTICS (CONTINUED)

Pulse Response

Small Signal Voltage Amplification vs. Frequency Tek Run: 50MS/s  Average [NIFKGl
% \\ ..... Input S AR
3 N S -
= N 1+
a N
E N
< 2 N <AV
> Iz=10mA \ S O A
g Ta=25°C \ .............. SR
<>I3 \\\ S Output
I> 0 ™
< N
\.
10k 100k 1M
Frequency (Hz) Chi 2V TV M Tps Ch1 5 1.28V
l SYMBOL B BLOCK DIAGRAM
CATHODE (C)
0
REF (R)
O + )
REF (R) Oi\ ) g
S
:
—— - 5
- T
ANODE (A) L ANODE (A)
Bl APPLICATION EXAMPLES
O
VIN Vin
R1A %‘ R \\,.
R2A I
R2B ON c
OFF? I
LED on when Low Limit<Vy< High Limit
Low Limit 0Vrer (1+R1B/R2B) Delay=R X C X n (™
VIN_VREF
High Limit OVgrer (1+R1A/R2A)
Fig. 4 Voltage Monitor Fig. 5 Delay Timer
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& AIC431/TL431A/TL431
Q>

ADJUSTABLE PRECISION SHUNT REGULATORS
SPEC NO: DS-431-04

l APPLICATION EXAMPLES (CONTINUED)

Vin lout

L lour
VIN
Rs
x
lout=VRrer/ RoL lout=VRrer/Rs
Fig. 6 Current Limiter or Current Source Fig. 7 Constant-Current Sink
—O
ViN Vour viy FUSE Vout
"1 R1
R2 R2
L L)
Vour U (1+R1/R2) X VRer Vimr U (1+R1/R2) X VRer
Fig 8. Higher-Current Shunt Regulator Fig 9. Crow Bar
VIN
Output ON when
Low Limit <V|N < High Limit
R2A
Low Limit I Vrer ( 1+ Ii1B/ R2B )+ Vge
High Limit [J Vrer ( 1+ R1A/ R2A)
Fig 10. Over-Voltage/Under-Voltage Protection Circuit
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AIC431/TL431A/TL431

ADJUSTABLE PRECISION SHUNT REGULATORS

B PHYSICAL DIMENSIONS

45+0.1 15+01
1.6+0.3 B
‘—'| 04+0.1 |
w /_|: 46+0.2 L 1412‘| g
S i) &
1,50 +0.02 —»|| |+—0.48 £ 0.02
) 2.9~3.1 .
UNIT: mm
SOT-89 MARKING
Part No. Marking
AlC431 ACO1
TL431 ACO02
TL431A ACO03
B BONDING DIAGRAM
(0, 668.5) (1034.5, 668.5)
* Py
[ ]
REF
(969.5, 613.5)
CATHODE ANODE
(55.65) 452, 65)
° o |l
I I
i ®
©,0) (1034.5, 0)
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SPEC NO: DS-431-04
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