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YJ431E

Lead-free Green

+0.4% Shunt Voltage Regulator

Description Features and Benefits

The YJ431E is a high-precision shunt voltage regulator with .

outstanding thermal stability over wide operating junction temperature
range between -40°C and 125°C.

The device is designed to turn ON rapidly. It features low output
impedance and temperature coefficient. As such, while the device
can respond promptly to sudden changes in the load condition, the

Vrer OUtput can be kept steady. In CE / industrial / automotive .

applications, YJ431E is an ideal replacement for Zener diode in ADCs
/ DACs circuits to extend ENOB (effective number of bits), in AC-DC
& DC-DC circuits to provide voltage reference.

Packages offered include SOT-23, SOT-23R.

Programmable output voltage (2.5 ~ 36V) with tolerance at + 0.4%
Low drift (4.5mV typical) on Vger over full operating temp. range

Very low drift (20 ppm/°C typical) upon reference voltage (Vrer)
over wide operating junction temperature range (-40 ~ 125°C)

Small dynamic output resistance at 0.15Q typically
Ability to sink current of 1 ~ 100mA
Stable operation with capacitive load at the output

Lead-free package assembled with 'green' molding compound

Pin Assignment

Applications SOT-23 SOT-23R
(Top View) (Top View)
e  Voltage regulation for wireless access modules
. Mainboards in Industrial robotics, remote networked clients, [ 2 | camrooe 2 | REF
A/EloT smart terminals
X i i . ANODE E ANODE E
. Motherboards in telecommunication base station, power boards
in commercial transportation and after-market add-ons [ 1] rer 1 | CATHODE
Ordering Information
YJ431E X
Product Prefix Package
S: SOT-23
SR: SOT-23R
Product Name Package Marking | MSL T; (C) Media | Quantity (pcs)
YJ431ES SOT-23 N1A
3 -40 ~ 125 | 7" T&R 3,000
YJ431ESR SOT-23R NpA
Marking Information
SOT-23 SOT-23R
(Top View) (Top View)
M First Horizontal Line: Marking (see Ordering Information) I?I
XXX Second Line (Horizontal or Vertical): Date Code XXX
YWI Y: Year of Molding YWl
W: Work-week of Molding

I_I I_I I: Internal Code
1 2
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+0.4% Shunt Voltage Regulator

Functional Blocks

CATHODE / REF

REF/ o A
CATHODE

Fig. 1: Diagram of Internal Functional Blocks
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+0.4% Shunt Voltage Regulator

Absolute Maximum Ratin gs 1 (All measurements were made at Ta = 25°C unless otherwise stated)

Symbol Parameter Conditions Unit
Vika Cathode Voltage 40 \Y%
Ika Cathode Current Range (continuous) -100 ~ 150 mA
Irer Input Reference Current 10 mA
Po Power Dissipation 370 mw
T; Junction Temperature 150 °C
Tste Storage Temperature Range -65 ~ 150 °C
VEsp ESD (Human Body Model) 2 kv

Notes 1:  Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. While these are stress ratings only,
functional operation of the device at these or any other conditions beyond those indicated under “Recommended Operating Conditions” are not implied.
Exposure to “Absolute Maximum Ratings” over extended periods may adversely affect the device reliability.

Recommended Operating Conditions

Symbol Parameter Min. Max. | Unit
Via Cathode Voltage Virer 36 \

Ika Cathode Current 1 100 mA
T, Operating Junction Temperature -40 125 °C

Electrical Characteristics

Test Conditions: Ta= 25°C applicable to the following measurements unless otherwise stated.

Symbol Parameter TESt_ Test Conditions Min. Typ. Max. | Unit
Circuit
VRer Reference Voltage 1 Vka = VRer; Ika = 10mA 2.490 | 2.500 | 2.510 V
. _ Ta=0~70°C - 4.5 8.0
AV Drift of Reference Voltage vs. 1 Vka = VRer T = 40 - 850 a5 100 v
REF  |Operating Temperature Range la = 10mA A== : :
T, = -40 ~ 105°C 45 | 16.0
AVRer / i . = - -1.0 2.7
REF Change !n Reference Voltage vs 5 s = 10MA AVika = 10V - VRer MV
AVia Change in Cathode Voltage AVia = 36V - 10V -0.5 -2.0
lrer Reference Current 2 |lka = 10mA; R1 = 10kQ; R2 = o0} - 0.7 4.0 pA
i lka = 10mA; R1 = 10kQ; R2 = coQ)
Alner Drift of.Referenc.e Current over 2 KA i 04 12 vA
Operating Junction Temperature Ta = -40 ~ 105°C
Minimum Cathode Current for
I i 1 Vka =V - 4 1. mA
KA_Min Regulation KA = VREF 0 0
lka orr  |OFF-state Cathode Current 3 Vka = 36V; Vger = OV - 0.05 1.00
. Vka = VRrer; lka = 1 ~ 100mA
ZxA Dynamic Impedance 1 KA REF, KA - 0.15 0.50 Q
Frequency < 1kHz
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+0.4% Shunt Voltage Regulator

Electrical Characteristics (continued)

R1

V|N /\/\/\/ VKA

[

VREF

Fig. 2: Test Circuit 1 for Vka = VRrer

Vin AVAYAY Via

P lIKA
ng Irer

—
) Via= Vrer X (1 + R1/R2) + Iger X R1

Fig. 3: Test Circuit 2 for Vka> VRrer

R1

Vin NN Vka

l lorr

Fig. 4: Test Circuit 3 for lorr
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Lead-free Green

YJ431E

+0.4% Shunt Voltage Regulator

Thermal Properties

Test Conditions: Device mounted on FR-4 substrate, 2-layer PCB, 20z copper, with minimum recommended cooling pad to dissipate heat

Symbol Parameter Conditions Rating Unit
. . . SOT-23 135
Roua Thermal Resistance (junction-to-case) °C/W
SOT-23R 135
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YJ431E

Lead-free Green

+0.4% Shunt Voltage Regulator

Typical Performance Characteristics

Graph 1: Reference Voltage vs. Ambient Temperature
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Graph 3: Cathode Current vs. Cathode Voltage
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Graph 5: Off-state Cathode Current vs. Ambient
Temperature
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Graph 2: Reference Current vs. Ambient Temperature
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Graph 4: Cathode Current vs. Cathode Voltage
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YJ431E

Lead-free Green

+0.4% Shunt Voltage Regulator

Performance Characteristics (continued)

Graph 7: Small Signal Voltage Gain vs. Frequency
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Graph 8: Reference Impedance vs. Frequency
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Graph 9: Stability Boundary Conditions (Cathode Current vs. Load Capacitance)
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YJ431E

Lead-free Green

+0.4% Shunt Voltage Regulator

Performance Characteristics (continued)

Graph 10: Pulse Response of Input and Output Voltage
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Lead-free Green

+0.4% Shunt Voltage Regulator
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Pac kage Outline (All measurements in mm & inch)

Package Type: SOT-23 (J1), SOT-23R (J1)

0.100 (0.004) Gauge Plane

3.0° 4% R 0.100 (0.004)

—

i 7.0°

0.900 (0.035)

0.700 (0.028)
— — j 1.100 (0.043)

-
0.500 (0.020) [ )\
.

—— ‘

200 0.010 (0.0004) 0.0°~10.0°
1.050 (0.041) Ref. 0.100 (0.004) 0,200 (0.008) Min,

0.080 (0.003)
0.180 (0.007)

2.800 (0.110)

3.000 (0.118)

2.300

0.550 (0.022) Ref.

(0.091)

1.200 (0.047)

2.500

(0.098)

1.400 (0.055)

il H

| 0.300 (0.012)
' 0.510 (0.020)

0.890 (0.035)
1.030 (0.041)

1.900 (0.075) Ref.
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+0.4% Shunt Voltage Regulator

Suggested Pad Layout (all measurements in mm & inch)

Package Type: SOT-23 (J1), SOT-23R (J1)

Grid Placement Courtyard

—r |
v +
| |
| | |
z o | |- |
|
! |
T + BB :
|
1 — - — —
X E
Dimension Z © S \ =
(mm) / (inch) | (mm) / (inch) | (mm)/ (inch) [ (mm) / (inch) | (mm) / (inch)
Value 2.900/0.114 | 1.100/0.043 | 0.800/0.031 | 0.900/ 0.035 | 0.950/ 0.037
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Disclaimer

The information presented in this document are for reference only. Yangzhou Yangjie Electronic Technology Co., Ltd. (a.k.a. YJ) reserves the right
to make changes without prior notice to the specification of the product displayed herein to improve reliability, function, design or otherwise.

The product listed herein is designed to be used with ordinary electronic equipment or devices. It is not designed, intended, or authorized for use as
a critical component in equipment or devices (e.g. medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers,
fuel controllers and other safety devices) which require high level of reliability and the malfunction of which directly endangers human life. YJ or
anyone on its behalf assumes no responsibility or liability for any damages resulting from such improper use of the product.

This publication supersedes & replaces all information previously supplied. For additional information, please visit our website http://
www.21yangjie.com, or consult your nearest YJ Sales Offices for further assistance.
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