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DATA SHEET

PS432

ADJUSTABLE PRECISION SHUNT REGULATORS

DESCRIPTION

The PS432 are three-terminal adjustable shunt regulators with specified thermal stability.

The output voltage may be set to any value between Vs (approximately 1.24V) and 16V with two
external resistors. These devices have a typical output impedance of 0.05Q. Active output circuitry
provides a very sharp turn-on characteristics, making these devices excellent replacements for zener
diodes in many applications.

FEATURES

Low voltage operation (down to 1.24V)

Wide operating current range 8OpA to 100mA
Low Dynamic output impedance 0.05Q typ
Lead free and halogen free

APPLICATION

Switching power supplies
Linear Regulators
Adjustable supplies
Battery-operated computers
Computer disk drives
Instrumentation

PIN CONFIGURATION

FUNCITON ]
PIN = = =
SOT-23 SOT-23-5L TO-92 23 3 3
1 Ref NC Ref 123
H B B
2 Cathode NC Anode
3 Anode Cathode Cathode TO-92 SOT-23-5L
4 - Reference )
5 - Anode -
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REPTESENTATIVE BLOCK DIAGRAM AND SYMBOL

Cathode
i(K)
Cu

Reference (O ;x\ _) Cathode )
Reference ©
-
v ref
T O
O Anode
Anode (A)
ABSOLUTE MAXIMUM RATING
PARAMETER SYMBOL VALUE UNITS
Cathode Voltage (NOTE 1) Vika 18 \%
Continuous Cathode Current Range Ik 100 mA
Reference Input Current Ler 3 mA
Operation Ambient Temperature Range Ta 0 TO +70 °C
Lead Temperature (soldering) 10 seconds TLeAD 260 °C
NOTE: 1.Voltege values are with respect to the anode terminal unless otherwise noted.
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL Min Max UNITS
Cathode Voltage Vika Vref 16 \Y%
Cathode Current I 0.08 100 mA
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ELECTRICAL CHARACTERISTICS

Ta=25°C,unless otherwise noted.

Test - i .
Parameter Symbol Circuit Test Conditions | Min | Typ | Max |Units
PS432A (0.5%) 1.234 | 1.24 | 1.246
Reference Voltage Vet 1 Vka=Vrer, lk=10mA \%
PS432B (1.0%) 1.227 | 1.24 | 1.253
Deviation of reference input voltage over Ve 1 VKA=\£ref, Ik=10mA, 10 25 mv
full Temperature range Ta=full range
Ratio of change in reference input voltage AV s _ _ ) )
To cathode voltage AViea 2 Ik=10mA,AVa=16V to Vs | -2.7 1.0 mV/V
Reference input current et 2 IK=10mRA2,=R;O=1OKQ, 0.15 0.5 MA
Deviation of reference input current over | 2 Ik=10mA, R=10KQ, 01 04 A
full temperature range ref(dev) R,=0,I=full range : : H
Minimum cathode current for regulation lk(min) 1 Via=Viet 20 80 uA
Off-state cathode current Ik(offy 3 Vka=16V, V=0V 0.135 | 0.15 uA
.. VKA=Vref, f<1 kHZ,
Dynamic impedance | Zka | 1 lc=100A to 100mA 0.05 | 0.15 Q

TEST CIRCUIT

Test Circuit 1.

VDJ———Wﬁﬁﬁ

Via= Vi

Test Circuit 2.

T
\'[N

ﬁ Vka

!

v

Test Circuit 3.

Viv

Off-State

V1

Kioff)
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Cathode current (mA)

]REG' Reference Voltage - V

TYPICAL CHARACTERISTICS

150
125 - Via=Veer
T, =25°C

Cathode current (uA)

(%]

0 1

2
tad

Cathode Voltage (V)

Figure 1. Cathode Current vs.
Cathode Voltage
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Figure 4. Ref. Input Current vs.
Junction Temperature
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Cathode Voltage
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Figure 5. Small Signal Voltage Gain/ Phase
Margin vs. Frequency
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Figure 3. Ref. Voltage vs. Junction
lemperature
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Figure 6. Test Circuit Small Signal
Gain and Phase
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Rl

Vorr=( 1+ g3

) Vs

Figure 7. Shunit Regulator

o Rl ;
Vour-( 1+ g5 ) Veer
Vuui(mirl] = Vn:t"— vhc =20V

Figure 10. Series Pass Regculator

> Vour

>

b

r
) 1 o
i V.o —(1+ RLyy Vour=( 1+ % ) Vier
our™ R2 ) Vigr < .
Y wominy = Vst 5.0V
Figure 8 High Current Shunt outfmin}  © ref
Regulator Figure 9. Output Control for a
Three Terminal Fixed Regulator
R
. CL
Vi lour
™ Vour
e
[ ]
I =\;:rel:"
out RCL

Figure 11. Constant Current Source

v

PS 7805

INo——oAIn Out
Common

Bl

Figure 12. Constant Current Sink

1"KOUT

Voaurip= ( 11 R_J; ) Viegr

Figure 13. TRIAC Crowbar

Vourpn= (11 % ) Vegr

Figure 14. SCR Crowbar
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TYPICAL APPLICATION CIRCUIT

* o Vour

Vier 0——‘_' P5432

GNDo

NOTES:

1
1. Set V,; according to the following equation : Vs = Vier (HE )+ LefRy

2. Chose the value for R as follows
The maximum limit for R should be such that the cathode current, I is greater than

the minimum operating current (801LA) at Vinmin
The minimum limit for R should be such that the current ,Ix does not

exceed 100mA under all load conditions, and  instantaneous
Turn-on value for Iy does not exceed 150mA. Both of the following

conditions must be met:

VlN(max) L.
——— (to limit instantaneous turn-on Ig)

1Qmin 2
150mA

VlN(max) - Vout L. . ..
(to limit Iy under normal operating conditions)
Iout(min) +100mA

Rmin =
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PHYSICAL DIMESIONS

SOT-23 DIMENSION

Symbol Dinlen§ions In Millimeters Dim.ensions In Inches
Min Max Min Max
L 2.80 3.10 0.110 0.122
L1 0.30 0.50 0.012 0.020
\\Y% 2.25 2.54 0.089 0.100
W1 1.20 1.40 0.047 0.055
E 1.80 2.00 0.071 0.079
H 0.90 1.15 0.035 0.045
HI 0.40 0.80 0.016 0.031
D 0.30 0.50 0.012 0.020
T 0.08 0.15 0.003 0.006
§) 0° 8" 0" ]
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TO-92 DIMENSION

Dimensions In Millimeters Dimensions In Inches
Symbol - -

Min Max Min Max
L 4.30 4.70 0.169 0.185
w 4.40 4.70 0.173 0.185
W1 - 3.43 - 0.135
A 13.80 14.20 0.543 0.559
B 0.40 0.60 0.016 0.024
Bl 0.38 0.55 0.015 0.022

B2 1.27 TYP 0.050 TYP
B3 2.44 2.64 0.096 0.104
H 3.30 3.70 0.130 0.146
H1 1.10 1.40 0.043 0.055
H2 0.36 0.51 0.014 0.020
D - 0.38 - 0.015
[0) - 1.60 - 0.063
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SOT-23-5L DIMENSION

=
Dimensions In Millimeters Dimensions In Inches
Symbol - -

Min Max Min Max
L 2.80 3.00 0.110 0.118

L1 1.90 BSC 0.075 BSC
E 0.30 | 0.50 0.012 | 0.020

El 0.095 BSC 0.004 BSC
w 2.60 3.00 0.102 0.118
Wi 1.50 1.70 0.059 0.067
D 0.30 0.60 0.012 0.024

B 0.6 REF 0.024 REF
H 0.95 1.45 0.037 0.057
H1 0.90 1.30 0.035 0.051
H2 0.05 0.15 0.002 0.006
T 0.10 0.25 0.004 0.010

0 0° 8° 0° 8°
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ORDERING INFORMATION

Part Number Tolerance Package Shipping
PS432A £0.5% SOT-23 Tape Reel
PS432B +1.0% SOT-23 Tape Reel
PS432C £2.0% SOT-23 Tape Reel

PS432A-T5LR £0.5% SOT-23-5L Tape Reel

PS432B-TH5LR +1.0% SOT-23-5L Tape Reel

PS432C-T5LR £2.0% SOT-23-5L Tape Reel
PS432A-T92 +0.5% TO-92 Bulk
PS432B-T92 £1.0% TO-92 Bulk

PS432C-T92 £2.0% TO-92 Bulk

PS432A-T92R +0.5% TO-92 Tape Reel

PS432B-T92R +1.0% TO-92 Tape Reel

PS432C-T92R £2.0% TO-92 Tape Reel

PS432A-T92B +0.5% TO-92 Tape Box

PS432B-T92B £1.0% TO-92 Tape Box

PS432C-T92B +2.0% TO-92 Tape Box
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