Chipland Datasheet

Adjustable Precision Shunt Regulator CL431

B Description

The CL431 is a 3-terminal adjustable shunt regulator with guaranteed temperature stability
over the entire temperature range of operation. The output voltage may be set at any level
greater than 2.5V (VREF) up to 18V merely by selecting two external resistors that act as a
voltage divided network.

Due to the sharp turn-on characteristics this device is an excellent replacement for many
zener diode applications

B Features
e Average temperature coefficient 50 ppm/°C
e Temperature compensated for operation over the full temperature range
® Programmable output voltage
e Fast turn-on response
e Low output noise
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Figure 1. Package Types of CL431
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B Pin Configuration
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Figure 2. Pin Configuration of CL431 (Top View)

B Functional Block Diagram
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Figure 3. Functional Block Diagram of CL431
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B Ordering Information

cLa310O-00

Circuit Type 4 E1: Lead-Free
Bandgap Tolerance

Blank: Tin Lead
A: 0.5% TR: Tape/Reel or Ammo
B: 1.0% Blank: Tube or Bulk
Package

M: SOP-8 Z:TO-92
N: SOT-23-3 K: SOT-23-5
R: SOT-89

Bl Absolute Maximum Ratings

Parameter Symbol Value Unit
Cathode Voltage VKA 18 Vv
Cathode Current Range (Continuous) IKA -100 to150 mA
Reference Input Current Range IREF 10 mA

M,Z,R Package: 750
Power Dissipation PD mwW
N,K Package: 350

Junction Temperature TJ 150 °C
Storage Temperature Range TSTG -40 to +150 °C

M Package: 150 °C/W
Package Thermal Impedance JA

Z Package: 150 °C/W

Stresses greater than those listed under “ABSOLUTE MAXIMUM RATINGS” may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or any
other conditions above those indicated in the operational sections of this specification is not implied.
Exposure to absolute maximum rating conditions for extended periods may affect reliability.

B Recommended Operating Conditions

Parameter Symbol Min Max Unit
Cathode Voltage VKA VREF 16 \%
Cathode Current IKA 1.0 100 mA
Operating Ambient Temperature TA -40 +125 °C
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B Electrical Characteristics for CL431
Operating Conditions: TA=25°C unless otherwise specified.

Test CL431
Parameter Circuit Symbol Conditions Unit
Min Typ | Max
A 2488 | 2500 | 2512 | V
Reference VKA=VREF
Voltage 4 VREF IKA=10mA B1 2.475 2488 | V
B2 2.512 2525 | V
gei\:/iation of 0to 70°C 5 12
Velterenceo 4 | AVREF mvV
otage Lver -40 to +85°C 5 15
Temperature
Ratio of Change IKA=10mA 19 27
in Reference AVREF | AVKA=10V to VREF i -
Voltage to the 5 mV/V
Change in AVKA | IKA=10mA 08 29
Cathode Voltage AVKA=16V to 10V '
Reference IKA=10mA
Current 5 IREF | R1=10KQ, R2=w 0.8 4| pA
Deviation of
Reference Current IKA=10mA
Over Full 5 IREF | R1=10KQ, R2= 04 1.2 MA
Temperature TA=-40 to +85°C
Range
Minimum
Cathode Current 4 IKA(min) | VKA=VREF 04 1.0 mA
for Regulation
Off-State _ _
Cathode Current 6 IKA(off) VKA=16V, VREF=0 0.1 1.0 MA
D . VKA=VREF
Irg”ag“r‘]’ 4 ZKA IKA=1 to 100mA 02 | 05 | ohm
pedance F<1. OKHz
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B Test Circuits
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Figure 4. Test Circuit 4 for VKA=VREF Figure 5. Test Circuit 5 for IOFF
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Figure 6. Test Circuit 6 for VKA >VREF
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B Typical Performance Characteristics
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Figure 7. VREF vs. Ambient Temperature Figure 8. IREF vs. Ambient Temperature

5 l

Input|

E 4
g
=]
z 3 Ay p— Output
a2 220
% e / @lpul Pulse
= Generator g 50
g =100KHz
- 1

o N GND

o 2 4 G
Time (uS) —
Figure 9. Pulse Response of Input and Output Voltage
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B Typical Applications
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Figure 9. Shunt Regulator
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B Mechanical Dimensions
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IMPORTANT NOTICE

ShangHai Chipland Micro-electronics technology Limited reserves the right to make changes
without further notice to any products or specifications herein. ShangHai Chipland Micro-electronics
technology Limited does not assume any responsibility for use of any its products for any particular
purpose, nor does ShangHai Chipland Micro-electronics technology Limited assume any liability
arising out of the application or use of any its products or circuits. ShangHai Chipland Micro-electronics
technology Limited does not convey any license under its patent rights or other rights nor the rights of
others.
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