MMBT431

Programmable Shunt Regulator
v,
SOT-23 ROHS
—_— COMPLIANT =2
FEATURES % 3 ol
e Programmable Output Voltage to 36V 3|3 g g
e Low Dynamic Output Impedance 0.22Q A ¥ § g
e Sink Current Capability of 0.5 mA to 100 mA 2|3 eAg ™ °y°
e Equivalent Full-Range Temperature Coefficient of 50 ppm/ s|e % %A
e Temperature Compensated for Operation over Full Rated Sls ¥ ?
Operating Temperature Range y
e Low Output Noise Voltage 0.063 (1.60) 0.027 (0.67)
e Fast Turn on Response Caﬂz?())d(.je) 0.047 (1.20) 0.013(0.32)

e Bare chip is available
Marking:431 Reference _
g ) 1R 0.051 (1.30)A S
0.035 (0.89)11 =Y

Anode (2 A)Dimensions in inches and (millimeters)

007 (0.18)
0.003 (0.09)

DESCRIPTION

The 431 isathree-terminaladjustableregulator series with a quaranteed thermal stability over applicable temperature ranges.
The output voltage may be set to any value between Vref (approximately 2.5 volts) and 36 volts with two external resistors. These
devices have a typical dynamic output impedance of 0.2Q. Active output circuitry provides a very sharp turn-on characteristic,
making these devices excellent replacement for zener diodes in many applications.
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MMBT431

ABSOLUTE MAXIMUM RATINGS

Programmable Shunt Regulator

Characteristic Symbol Value Unit
Cathode Voltage Vka 40 \
Cathode Current Range (Continuous) Ix -100 ~ +150 mA
Reference Input Current Range IREF -0.05 ~ +10 mA
Maximum Junction Temperature T Max +150 °C
Storage Temperature Range Tstg -65 ~ +150 °C
ESD MAXIMUM RATINGS (T, = 25°C, unless otherwise specified)
Characteristic Symbol Test Condition Min Typ Max Unit
Electrostatic Discharge Voltage VEsD MIL-STD-883 (Human Body Model) 2.5 kV
RECOMMENDED OPERATING CONDITIONS
Characteristic Symbol Test Condition Min Typ Max Unit
Cathode Voltage Vka VREeF 36 A\
Cathode Current Ix 0.5 100 mA
ELECTRICAL CHARACTERISTICS (Ta =25°C, Via=VREF, Ix = 10mA unless otherwise specified))
Characteristic Symbol Test Condition Min Typ Max Unit
Vka=VREF, 1K=10mA 0. 5% 2.483 |2.495 | 2.507 \
Refernce Input Voltage VRer Vka=VREF, |[K=10mA 1. 0% 2.470 | 2.495 | 2. 520 vV
Deviation of Reference Input
Voltage Over—Temperature VKA=VREF, 1K=10mA 5 17 mV
(Note 1) VREF (dev) 0°'C<Ta<70C
Ratio of Change in Reference AVKA=10V-VREF 1.4 2.7 VIV
Input Voltage to the Change in| /\VREF IK=10mA ~ m
Catheode Voltage /AVKA A\VKA=36V-10V 1.0 2.0
Reference Input Current I|REF 1K=10mA, R1=10K Q , R2=c0 0.3 4 uA
Deviation of Reference Input
Current Over Full Temperature 1K=10mA, R1=10K Q , R3=co 0.15 1.2 bA
Range VREF (dev) Ta=Ful | Range
Minimum Cathode Current for
Regulation 1K (min) VKA=VREF 0.071 0.5 mA
0ff-State Cathode Current IK (off) VKA=36V, VREF=0 0.05 0.9 LA
Dynamic Impedance VKA=VREF, IK=1mA to 100mA 0 22 05 0
(Note 2.) ZKA f<1KHz

Note 1. The deviation parameters Vrgrev) and Irgr(ev) are defined as the differences between the maximum and minimum values
obtained over the rated temperature range.

VREF(dev) = VREF(Max) - Vger(min)

The equivalent full-range temperature coefficient of the reference
input voltage, aVggr is defined as:

VREF(dev) 6
e

Vzrer@ ° C

A Ta

where ATa is the rated operating free-air temperature range of

the device.

aVgEer can be positive or negative depending on whether minimum Vggr or maximum Vggrp respectively, occurs at the

lower temperature.
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MMBT431

Programmable Shunt Regulator

Note 2. The dynamic impedance is defined as:

A Vka
|ZKA| =
A Ix
When the device is operated with two external resistors (see Figure 2), the total dynamic impedance of the circuit is
given by:
AV Rl
|Z'| = — = |ZKA| a+ —)
Al R2
TEST CIRCUITS
Fig.1. Test Circuit for Vgs = Vrgr Fig.2. Test Circuit for Vs 2> Vggr
INPUT o——A\W\, O Vka INPUT VKA
LIK
R1
—_
A
VREF R2
pu VKA=VREF(1+R1/R2)+IREFR]1
Fig.3. Test Circuit for L
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MMBT431

, Programmable Shunt Regulator
Typical Characteristics
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