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WAY Y

1. General Description

The WRA431 is a high precision, highly stable, three-
terminal adjustable shunt regulator with reliable
thermal stability.

The output voltage of the WR431 can be set to any
value between VREF (2.5V) and the corresponding
maximum cathode voltage (36V) by means of two
external resistors.

The active output circuitry provides a very sharp turn-
on characteristic, making these devices an excellent
replacement for Zener diodes in many applications
such as on-board regulation, adjustable regulators
and switching power supplies.

The low temperature drift and low reference current
of the WR431 ensure a highly accurate system.The
WRA431 precision reference offers two voltage
tolerances: 0.4% and 0.8%. The IC is available in 4
packages, SOT23, SOT89, SOT23-5and TO92.

The WRA431 devices have an operating temperature
range of -40°C to 125°C.

4. Typical Application Circuit

Adjustable Precision Shunt Regulators

2. Features

Adjustable output voltage: Vger to 36V

Low Temperature Drift: 6mV Typical

Sink Current Capacity from 1mA to 100mA
Low Output Noise

Wide Operating Range of -40 to +125°C
Lead-Free Packages: SOT23, SOT89,S0T23-
5and TO-92

High Stability under Capacitive Load

Low Equivalent Full-range Temperature
Coefficient with 20 PPM/°C Typical

. Applications

3

® Precision voltage and current referencing
® \oltage monitoring

® Switching Power Supply

® Comparator with integrated reference

® Zener replacement
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Adjustable Precision Shunt Regulators

5. Pin Assignments

(Top View)
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6. Functional Block Diagram
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Adjustable Precision Shunt Regulators

7. Absolute Maximum Ratings

Over operating free-air temperature range (unless otherwise noted)!!

SYMBOL | PARAMETER | RATING | Ui
Vka Cathode Voltage 40 V
Ika Cathode Current Range (Continuous) -100 to 150
mA
Irer Reference Input Current Range 10
Power Dissipation SOT23 370
Pp@ . mw
Pomax@TA =25°C SOT89 770
6os 1 Junction-to-ambient SOT23 210
A thermal resistance SOT89 55
°C/W
0 Junction-to-case (top) SOT23 80
* thermal resistance SOT89 20
T, Junction Temperature +150
°C
Tste Storage Temperature Range -65 to +150
ESD ESD (Human Body Model) 2000 Vv

NOTEL: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These
are stress ratings only, which do not imply functional operation of the device at these or any other conditions beyond those
indicated under Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods
may affect device reliability.

NOTE2: Power dissipation is calculate by Powax) =(Ts -Ta) / Reaa.

NOTE3: Measured on 2cm x 2cm 2-layer FR4 PCB board, 1 oz copper, no via holes on GND copper.

8. Recommended Operating Conditions

SYMBOL ‘ PARAMETER ‘ MIN ‘ MAX ‘ UNIT
Vka Cathode Voltage VRrer 36 Vv
Ika Cathode Current 1.0 100 mA
Ta Operating Ambient Temperature Range -40 +125 °C
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9. Electrical Characteristics

(Ta=25°C, unless otherwise noted)

TEST

SYMBOL PARAMETER CONDITIONS MIN | TYP. | MAX | UNIT
CIRCUIT
Reference 0.4% Test 249 | 250 | 251
VRer Vka= VRrer, lka = 10mA o \Y
Voltage | goy Circuitl | 248 | 250 | 2.52
Deviation of 0to +70°C - 6 14
Reference Voltage Vika=VREF, Test
AVRer g KATVREF -40 to +85°C . - 7 16 mvV
Over Full Ika = 10mA Circuitl
Temperature Range -40 to +125°C - 9 20
Ratio of Change in
9 AVK/.\=10V to Vrer - -1.0 2.7
AVipr Reference Voltage to Test
. Ika = 10mA . mV/V
AVga the Change in Circuit2
AVka=36V to 10V - -05 | -2.0
Cathode Voltage
Test
IRer Reference Current Ilka = 10mA, R1 = 10kQ, R2 == o - 1.0 4 MA
Circuit2
Deviation of
Reference Current lka = 10mA, R1 = 10kQ Test
AlREF i A - 04 1.2 UA
Over Full R2 =« Ta =-40to +125°C Circuit2
Temperature Range
Minimum Cathode
. Test
Ika(Min) Current for Vka = VRer o - 0.4 0.7 mA
. Circuitl
Regulation
a(OF) Off-state Cathode Vea=36V. Vere0 Test 004 | 10 A
KA Current KATIRE, TREET Circuit3 ' ' H
Vka= VRer, lka =1 to 100mA, Test
Zka Dynamic Impedance KAT TRER A o - 0.15 | 05 Q
F<1.0kHz Circuitl
R1
Vin wWW Vka
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<

Test Circuit 1 for Vka = Vrer

W02040025 — Rev 1.2 5 www.way-on.com



IWAY 2N WR431

Adjustable Precision Shunt Regulators
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10. Typical Performance Characteristics

Adjustable Precision Shunt Regulators
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Adjustable Precision Shunt Regulators
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Adjustable Precision Shunt Regulators
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Adjustable Precision Shunt Regulators

11. Package Information

SOT-23

. E1E 0.25
— !JL 8 %7'\(0

DIMENSIONS IN MILLIMETERS

A 0.90 1.15

Al 0.00 0.10

b 0.30 0.50
0.07 0.15

D 2.80 3.04
2.25 2.64

El 1.20 1.40

e 0.95BSC

el 1.80 2.00

L 0.55REF

) 0° 8°
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Adjustable Precision Shunt Regulators

SOT89-3
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DIMENSIONS IN MILLIMETERS

SYMBOL

A 1.400 1.500 1.600

b 0.320 0.420 0.520

b1 0.380 0.480 0.580
0.350 0.405 0.460

D 4.400 4.500 4.600

D1 1.65REF

D2 1.700 1.950 2.200

E 3.940 4.120 4.300

El 2.300 2.450 2.600

e 1.50BSC

el 3.00BSC

L 0.800 1.000 1.200
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SOT23-5

Adjustable Precision Shunt Regulators
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DIMENSIONS IN MILLIMETERS

A 2.60 2.80 3.00
Al 1.50 1.60 1.70
B 0.85 0.95 1.05
Bl 1.80 1.90 2.00
C 0.25 0.37 0.50
D 2.79 2.90 3.02
E 0.10 0.15 0.20
F 0.00 0.10 0.20
L 0.60REF

L1 0.30 0.45 0.60
F1 0.85 1.10 1.30
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Adjustable Precision Shunt Regulators
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DIMENSIONS IN MILLIMETERS

SYMBOL
MIN MAX
A 4.30 4,70
b 0.38 0.55
c 0.36 0.51
D 4.30 4,70
DO 3.80 4.20
3.30 3.70
e 2.44 2.64
el 1.27TYP
e2 2.20 2.96
H 18.00 21.00
HO 15.50 16.50
L 12.70 -
L1 2.50 4.50
p 12.40 13.00
[o]0] 12.50 12.90
p2 6.05 6.65
tl 0.35 0.45
t2 0.15 0.25
w 17.50 19.00
w0 5.50 6.50
w1 8.50 9.50
w2 - 1.00
Ap - 1.00
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Adjustable Precision Shunt Regulators

12. Ordering Information

PART NUMBER VOLTAGE OUTPUT PACKAGE PACKING MARKING*
TOLERANCE VOLTAGE QUANTITY

WR431-AS30R 0.4% 2.5V SOT-23 3K/Reel WR431 A XXXX
WR431-BS30R 0.8% 2.5V SOT-23 3K/Reel WR431 B XXXX
WR431-AS31R 0.4% 2.5V SOT-23 3K/Reel WR431 A XXXX
WR431-BS31R 0.8% 2.5V SOT-23 3K/Reel WR431 B XXXX
WR431-AA20R 0.4% 2.5V SOT89-3 1K/Reel WR431 A XXXX
WR431-BA20R 0.8% 2.5V SOT89-3 1K/Reel WR431 B XXXX
WR431-AA50R 0.4% 2.5V SOT23-5 3K/Reel WR431 A XXXX
WR431-BA50R 0.8% 2.5V SOT23-5 3K/Reel WR431 B XXXX
WR431-ANM1B 0.4% 2.5V TO-92 2K/Tape box | WR431 A XXXX
WR431-BNM1B 0.8% 2.5V TO-92 2K/Tape box | WR431 B XXXX

* XXXX is variable.

Contact Information

No0.1001, Shiwan(7) Road, Pudong District, Shanghai, P.R.China.201207
Tel: 86-21-50310888 Fax: 86-21-50757680 Email: market@way-on.com
WAYON website: http://www.way-on.com

For additional information, please contact your local Sales Representative.
LAY DN ® is registered trademark of Wayon Corporation.

Specifications are subject to change without notice.

The device characteristics and parameters in this data sheet can and do vary in different applications and actual
device performance may vary over time.

Users should verify actual device performance in their specific applications.
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Product Specification Statement

B The product specification aims to provide users with a reference regarding various product parameters,
performance, and usage. It presents certain aspects of the product's performance in graphical form and
is intended solely for users to select product and make product comparisons, enabling users to better
understand and evaluate the characteristics and advantages of the product. It does not constitute any
commitment, warranty, or guarantee.

B The product parameters described in the product specification are numerical values, characteristics, and
functions obtained through actual testing or theoretical calculations of the product in an independent or
ideal state. Due to the complexity of product applications and variations in test conditions and equipment,
there may be slight fluctuations in parameter test values. WAYON shall not guarantee that the actual
performance of the product when installed in the customer's system or equipment will be entirely
consistent with the product specification, especially concerning dynamic parameters. It is recommended
that users consult with professionals for product selection and system design. Users should also
thoroughly validate and assess whether the actual parameters and performance when installed in their
respective systems or equipment meet their requirements or expectations. Additionally, users should
exercise caution in verifying product compatibility issues, and WAYON assumes no responsibility for the
application of the product.

B WAYON strives to provide accurate and up-to-date information to the best of our ability. However, due to
technical, human, or other reasons, WAYON cannot guarantee that the information provided in the product
specification is entirely accurate and error-free. WAYON shall not be held responsible for any losses or
damages resulting from the use or reliance on any information in these product specifications. WAYON
reserves the right to revise or update the product specification and the products at any time without prior
notice, and the user's continued use of the product specification is considered an acceptance of these
revisions and updates. Prior to purchasing and using the product, users should verify the above
information with WAYON to ensure that the product specification is the most current, effective, and
complete. If users are particularly concerned about product parameters, please consult WAYON in detail
or request relevant product test reports. Any data not explicitly mentioned in the product specification shall
be subject to separate agreement.

B Users are advised to pay attention to the parameter limit values specified in the product specification and
maintain a certain margin in design or application to ensure that the product does not exceed the
parameter limit values defined in the product specification. This precaution should be taken to avoid
exceeding one or more of the limit values, which may result in permanent irreversible damage to the
product, ultimately affecting the quality and reliability of the system or equipment.

B The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh
environments or precision equipment. It is not recommended for use in systems or equipment such as
medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or
equipment could reasonably be expected to result in personal injury. WAYON shall assume no
responsibility for any consequences resulting from such usage.

B Users should also comply with relevant laws, regulations, policies, and standards when using the product
specification. Users are responsible for the risks and liabilities arising from the use of the product
specification and must ensure that it is not used for illegal purposes. Additionally, users should respect
the intellectual property rights related to the product specification and refrain from infringing upon any
third-party legal rights. WAYON shall assume no responsibility for any disputes or controversies arising
from the above-mentioned issues in any form.

W02040025 - Rev 1.2 15 Www.way-on.com



