o AA431 Adjustable
A =1 C Precision Shunt Regulations

Features
®  Programmable Precise Output Voltage from ®  Sink Current Capacity from 1mA to 100 mA
2.5V to 36V ®  Low Output Noise
Low Temperature Deviation: 5mV Typical ®  Wide Operating Range of -40 to 125°C
Low Equivalent Full-range Temperature ® ROHS/Halogen Free
Coefficient
Applications

® Charger ®  Graphic Card 6
® \oltage Adapter ®  Precision Voltage Reference  , ,"e
®  Switching Power Supply A \

W
General Description \/
The AA431 is a three-terminal adjustable shunt The outpu of AA431can be set to any
regulator with guaranteed thermal stability over a full value & f (2.495V) and the corresponding
operation range. It features sharp turn-on character (@Kgathode voltage (36V).

istics low temperature coefficient and low outpug"

impedance, which make it ideal substitutéfol voltage tolerance: 0.5% and 1%.
diode in applications such as switchi 0

The AA431 precision reference is offered in two

supply, This IC is available in 4 Packages: SOT-23 and
charger and other adjustable r@laﬁrs. TO92.

Block Di%\g‘c

CATHODE

PACKAGE/ORDERING INFORMATION detailed

MODEL PACKAGE ORDERING PACKING
DESCRIPTION NUMBER OPTION
AA431(1%) SOT23 AA431ATO Tape and Reel, 3000
AA431(1%) TO92(BULK) AA431BTO Tape and Reel, 1000
AA431(0.25%) SOT23 AA431AT2 Tape and Reel, 3000
AA431(0.5%) SOT23 AA431ATA Tape and Reel, 3000
AA431(0.5%) TO92(BULK) AA431BT3 Tape and Reel, 1000
AA431(0.4%) S0OT23 AA431AT3 Tape and Reel, 3000
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Pin Assignment

N Package

(SOT-23) Z Package
(TO-92)

ANODE

CATHODE

ANODE

REF

”

Figure 2. Pin Configuration of AA431 ‘Q\

REF CATHODE ‘96

Absolute Maximum Ratings (Note 5) 6 \’
3G
Symbol Parameter A Rating Unit
VKA Cathode Voltage 6 \)O‘ \Y
Ika Cathode Current Rang’e\((@ﬁtip ) -100to 150 mA
IREF Reference Igput r%}g’e 10 mA

Z,R Package 770

Pp Po i |pa% mwW
N, K Package 370

s

T, ction Temperature +150 °C
w Storage Temperature Range -65 to +150 °C
A}
\ ESD ESD (Human Body Model) 2000 Vv

v\ e 5: 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.

Recommended Operating Conditions

Symbol Parameter Min Max Unit
VKA Cathode Voltage VREF 36 \Y
Ika Cathode Current 1.0 100 mA
TA Operating Ambient Temperature Range -40 +125 °C
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Electrical Characteristics (Operating Conditions: TA= +25°C, unless otherwise specified.)

Symbol | Parameter Test Conditions Min Typ Max Unit
Circuit
VREF Reference 0.5% 4 2.483 2495 2.507
Vka= VREF, [ka= 10mA \%
Voltage 1.0% 2470 2495 2.520
AVREF Deviation of Reference 4 0to+70°C - 5 20
VKA = VREF,
Voltage Over Full -40to +85°C - 5 26
lka=10mA mV
Temperature Range -40to +125°C - 5 40
AVREF Ratio of Change ineference | 5 AVKa= 10V to VREF _ 10 27
AVKA Voltage to the Change in lka=10mA mVN
AVka=36V to 10V
Cathode Voltage
IREF Reference Current 5 Ika=10mA, R1=10KQ, R2 = «© WA
AIREF Deviation of Reference 5
lka=10mA, R1=10KQ, R2 =<
Current Over Full A
TAa=-40to +125°
Temperature Range . \
KA Minimum Cathode Current | 4 X\
\@ EF — 04 1.0 mA
(Min) for Regulation
Ika Off-state Cathode Current 6 G
Q?’ VA= 36V, VReF= 0 - 05 10 UA
(Off) (4
ZKA Dynamic Impedance ;X/ VKA = VREF, kA= 1 to 100mA,
7 - 02 05 Q
f<1.0KHz
> P -3
Buc ThermalRes! - SOT-23 - 135.9 -
N i
~ TO-92 - 819 -
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Typical Applications Circuit

R3
Vin W VO{,T
R1

VOUT:( 1+R I,'"RQ)'VREF

Veer f———A' 431

@O
Shunt Regulator s \“’
AN

Vin WA Vour
; 2
R4 é ’

VREF ‘%‘@ 431

High Current Shunt Regulator

R2
\ S My lour

R § Iour=VrerR2 +Ixa

14

431

Current Source or Current Limit
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N 1117 Yauis
R1 Adjust 5V 1A
8.2K R2 |
§ 250
-
31 A—t
g R3
250

Precision 5V 1A Regulato(‘

co

eo‘fg%ﬂ -
N IR T -

v\% PWM Converter with Reference
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Electrical Characteristics (cont)

. XO
\& W
v\%

UREF

P \Q\
Test Circuit 4 for Via= Vrer \/\
-’ 06
R3 ‘
Ve —WAN—— KA
lr@'-
382
—
g R | Via=Veep( 1+R1R2} e R
R2
g VHE:

Test Circuit 5 for Vka> VRer

Vin U Via

Test Circuit 6 for lorr
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Performance Characteristics

Reference Voltage vs.ambient temperature Reference Current vs. Ambient Temperature
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Performance Characteristics (cont.)

Small Signal Voltage Gain vs. Frequency

Output
]
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Stability Boundary Conditions vs. Load Capacitance
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Performance Characteristics (cont.)

Pulse Response of Input and Output Voltage

Input and Output Voltage (V)

[ R (R -
] Input
i 220
[
[ Pulsa
! Generator 50
/ = =100KHz
N

(] 2 4

Time (uS)
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Package Outline Dimensions (Al dimensions in mm(inch).)

TO-92 (Bulk Packing)
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Package Outline Dimensions (Cont. All dimensions in mm(inch).)

SOT-23
i 4 R0.100(0.004) 0.100(0.004) GAUGE PLANE
TP
I —_
0.500(0.020)
0.700(0.028) 900(9 035) R0.100(0.004)
} T —— 1 100(0.043)
L_ﬁ T——T [ | I —
A ==
207 0.010(0.0004) | 00°-100°
| 1.050(0.041)REF 0.100(0-004) 0.200(0.008)MIN
2.800(0.110) 0.550(0.022)REF
3.000(0.118)
2.300(0.091) B ~ 1 .09
2.500(0.098) 400(0%055)
»
! J

(> - 0.300(0.012)
' Q S00(0 O75)REF
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© Asic Micro-Electronics Limited

ASIC cannot assume responsibility for use of any circuitry other than circuitry entirely embodied i ad
ASIC product. Nocircuit patent license, copyrights or other intellectual property rights ares

ASIC reserves the right to makechanges totheir products or specifications without#ot mers

are advised to obtain the latest version of relevantinformation to verify,before p cm ’gthat

information being relied on is current and complete. 6
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