ST432 &,
STANSON Adjustable Precision Shunt Regulator

DESCRIPTION

ST432 is low-voltage three-terminal adjustable voltage references, with specified
thermal stability over applicable industrial and commercial temperature ranges. Output
voltage can be set to any value between VREF (1.24V) and 20V with two external
resistors. These devices have a typical output impedance of 0.259Q. Active output
circuitry provides a very sharp turn-on characteristic, making the ST432 excellent
replacements for low-voltage Zener diodes in many applications, including onboard
regulation and adjustable power supplies.

FEATURES APPLICATIONS

® Adjustable Output Voltage, Voutr= Vref ® Linear Regulators
to20V ® Switch Power Supply
® Low Operational Cathode Current 80uA @  Cellular Phone
® 0.25Q Typical Output Impedance ¢ Digital Camgra
® Computer Disk
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STANSON

sT432 &

Adjustable Precision Shunt Regulator

PIN DESCRIPTION

Pin Symbol Description

1 R REF

2 C CATHODE

3 A ANODE

ORDERING INFORMATION

Part Number Voltage Tolerance Package Part Marking
ST432AS23RG 0.5% SOT-23 32AYW
ST432BS23RG 1.0% SOT-23 32BYW
ST432AS25RG 0.5% SOT-23-5L 32AYW
ST432BS25RG 1.0% SOT-23-5L 32BYW
ST432BT92AG 1.0% TO-92 SP432B
ST432AS35RG 0.5% SOT-353 32AYW
ST432BS35RG 1.0% SOT-353 32BYW

Week Code: A~Z(1~26);a~z (27 ~52)
ST432XS23RG : X: Tolerance; R: Tape Reel; A: Tape Ammo; G: Pb - Free
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ST432 &,
STANSON Adjustable Precision Shunt Regulator

TYPICAL APPLICATION CIRCUIT

R
VIN D> AAA << wout
R1 3
VREF -
R2 2
GND D> << cnD

BLOCK DIAGRAM

CATHODE

REF

Vyef=1.24V

ANODE

ANODE J‘[ CATHODE

ABSOULTE MAXIMUM RATINGS (Ta=25 unless otherwise specified)

Parameter Symbol Value Unit
Cathode Voltage Vz 20 )Y
Continuous Cathode Current Iz 100 mA
Reference Current IrRer 3 mA
Operation Junction Temperature Range T -40 ~ +150
Storage Temperature Range TstG -65 ~ +150

Lead Temperature Range

(Soldering 10sec.) TsoL 260
TO-92 140
i SOT-23 206

Thermal Resistance oA SoT-25L 22 W
SOT-353 252

The IC has a protection circuit against static electricity. Do not apply high static electricity or high voltage
that exceeds the performance of the protection circuit to the IC.
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STANSON

sT432 &

Adjustable Precision Shunt Regulator

ELECTRICAL CHARACTERISTICS (TA=25

, unless otherwise specified)

SP432AS23RG & SP432AS25RG & SP432AS35RG
Parameter Symbol Conditions Min. | Typ. | Max. |Unit
Vz = VRer  |TA=25 1.234 | 1.24 |1.246
Reference Voltage for 432A | VREerF Iz = 10MA [TA=-40 ~+80 1222 1258 \Y
Vz = VRer |Ta=25 1.228 | 1.24 |1.252
Reference Voltage for 432B | VRer Iz = 10mA TaA=-40 ~+80 115 1265 \Y
. Ta=-40 ~+480
VVrRer Temp Deviation V/DEV Vz = Veer , Iz = 10mA 10 25 mV
Ratio of change in VRrer to| AVRrRer/ |Iz = 10mA 10 | -2.7 mV/
change in Cathode voltage AVz |AVz = 16V ~ VREF ) ) V
Reference Input Current Irer |[R1=10KQ, R2= co0,Iz= 10mA 0.15| 0.5 | uA
. Ta=-40 ~+80
IrRer Temp Deviation IREF(DEV) R1=10KQ R2=c0, Iz = 10mA 0.1 0.4 uA
Off state Cathode Current | Iz(orr) |VRer = OV Vz = 6V 0.5 | 1.0 | uA
Vz = 12V
. ) f < 1KHZ , VZ = VREF
Dynamic output impedance Rz Ir = 1MA ~ 100mA 0.25| 0.4 Q
Minimum Operation Current| Izmin) |Vz = VREF 30 80 uA
APPLICATION CIRCUIT
Input —AAWA—9 Vo Input Vo
I
R1
A
i 2
"-If
Figure 1. Test Circuit for Via = Vyef, Figure 2. Test Circuit for Viga > Vyef,

Vo = VKa = Vief
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ST432 ==t

Adjustable Precision Shunt Regulator

STANSON

APPLICATION CIRCUIT

st Vo

Input —vw\—8%—— Vg
L liioff R

A R2

b

- 0.uF

Figure 4. Test Circuit for Viga > Vraf,
Vo = VKA = Vrat = (1 + RUR2) + lres < R1
To improve the stability of output voltage, a 0.1uf
capacitor is recommended between cathodes to
anode

Figure 3. Test Circuit for Ik o)

Vo
33V

Gate Drive
Vee

Controller

Vg

Current
Sense

GHD

LoLTe

Figure 5, Flyback with isolation using SP432 asvoltage reference and errar amplifier
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stazz &
STANSON Adjustable Precision Shunt Regulator

PERFORMANCE CHARACTERISTICS

REFERENCE VOLTAGE REFERENCE INPUT CURRENT
Vs Vs
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
1.258 —— - 1
Ik =10 mA Ik =10mA
1.252 Ri =10 ki
< R2 = Open
> 1250 L 200
) £ N
I 1.248 3 \\
> 5
S 1248 2 150 ™~
e - -
§ = 2 N
3 1244 = \
. H g
RARE v 2 00
'
e ¥
1.240 i
1.238 50
Rt U e -0 -25 0 25 50 75 100 125 150
T - Junction Temperature - °C T, - Junction Temperature - °C
CATHODE CURRENT
Vs
CATHODE VOLTAGE CATHODE CURRENT
Vs
' Vica = Vref CATHODE VOLTAGE
TA =26°C 250 T
10 VKA = Vet

200 Tp=25°C

150

100

50

g~ Cathode Current - mA
=
_—
|y = Cathede Current - LA
[=]

-1 -0.5 0 0.5 1 1.5 1 -0.5 0 0.5 1 1.5
VKa — Cathode Voltage - V Vi a — Cathode Voltage — W

RATIO OF DELTA REFERENCE VOLTAGE
OFF-STATE CATHODE CURRENT TO DELTA CATHODE VOLTAGE

Vs Vi
JUNCTION TEMPERATURE JUNCTION TEMPERATURE
40 ,, 0
Vika =5V

Vref=0 !
30

20

N\

10

Iigoff)— Off-State Cathode Current - nA

I = 10 mA

0T AVa = Vigfto BV

AV e | 8V g, — Ratio of Delta Reference Voltage
to Delta Cathode Voltage - mViv
1
)
-

0 -0.8 |
50 -25 0 25 &0 75 100 425 450 -50 -25 0 25 50 75 100 425 150
T.J - Junction Temperature — °C T, —Junction Temperature - °C
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stazz &
STANSON Adjustable Precision Shunt Regulator

PERFORMANCE CHARACTERISTICS

PULSE RESPONSE
3.5
[ ] R=-18 kQ
> Input Tp =25"C 18 k2
E— Cutput
> 25
B & |™
4 2 Pulse ! L
s Generator | =500
| - f=100kHz |5
5 ' Output
o f'
E O
€ GND
B os \ L
0 — TEST CIRCUIT FOR PULSE RESPOMSE
-0.5
0 1 2 3 4 5 6 7 B
t—Time - us
PULSE RESPONSE
3.5
| R=1.8 ki 18k
) Input Tp=25C A —— Output
=
> 25 o i Ik
L]
g Pulse \ A
2 2 Generator g 500
‘E‘L 15 f=100 kHz
S ' Output
o
E 1
5 & GND
E 05 l
0
TEST CIRCUIT FOR PULSE RESPONSE
-0.5

0 1 2 3 4 5 & T 8
t — Time - s
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STANSON
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Adjustable Precision Shunt Regulator

PERFORMANCE CHARACTERISTICS

SMALL-SIGNAL VOLTAGE GAIN/PHASE MARGIN

Vs

FREQUENCY
E‘[I TTITIT T T T I:IO
g TN Ik = 10 mA
L 70 N Ta=25C [ 3%°
=]
Z 60 q ™~ =S 72°
i g AN I TTS
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E 144°
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= [
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2 0
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o
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|||—'

120 Bentley Square, Mountain View, Ca 94040 USA

http://www.stansontech.com

ST432 2007.V1



STANSON

sT432 &

Adjustable Precision Shunt Regulator

PERFORMANCE CHARACTERISTICS

STABILITY BOUNDARY CONDITION

S 11T T T T 1111
Tp =25°C I = 15 mA Max
|
12 Vika = VREF
g 9 \
= Stable Stable
5 Vka=2V
3 TN
= b i
=
[&]
v /
3 ]
‘Ir ;;'; Via =3V
il et/
o L AT 1
0.001 0.01 0.1 1 10
L - Load Capacitance — pF
(For 1.0%)
STABILITY BOUNDARY CONDITIONT
15
Jtanle
12
-é Stable
| L+l L
E g Wi =2 v | "\
= L=
] -___.-
2 VA =3V |
. 0 ‘Unstable |
o
0
x
3| Ta=25°C |
I =15 mA MAX
For Vg = VREF,
Stable for Cp =1 pF to 10k nF
1] N 1 o 1
0.001 0.01 01 1 10

A
1

TEST CIRCUIT FOR Vi, = VREF

| - Load Capacitance - uF
{ For 0.5% )
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sT432 &

Adjustable Precision Shunt Regulator
STANSON ) 9

SOT-23 PACKAGE OUTLINE

El
E

L1

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.900 1.200 0.035 0.043
Al 0.000 0.100 0.000 0.004
A2 0.900 1.100 0.035 0.039
b 0.300 0.500 0.012 0.020
C 0.080 0.150 0.003 0.006
D 2.800 3.000 0.110 0.118
E 1.200 1.400 0.047 0.055
E1l 2.250 2550 0.089 0.100
e 0.950 TYP 0.037 TYP
el 1.800 | 2.000 0.071 | 0.079
L 0.550 REF 0.022 REF
L1 0.300 0.500 0012 0.020
5] 0 a° 0 6°
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sT432 &

Adjustable Precision Shunt Regulator

STANSON

SOT-23-5L PACKAGE OUTLINE

N\

|

rJ

El

an
| N— d 3 =
|
Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.400 0.012 0.016
[ 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0119
E 1.500 1.700 0.059 0.067
E1 2650 2.950 0.104 0.116
=] 0.950TYP 0.037TYP
el 1.800 | 2.000 0.071 | 0.079
L 0.700REF 0.028REF
L1 0.300 0.600 0.012 0.024
3] o° g° o° as
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sT432 &

Adjustable Precision Shunt Regulator

STANSON

TO-92 PACKAGE OUTLINE

D

=3
b
D1
{ | =
I 0 Y 1
_‘ \ -"I
L L.__/
e
el
Symbol Dimensions In Millimeters Dimensions In Inches
y Min Max Min Max
A 3.300 3.700 0.130 0.146
A 1.100 1.400 0.043 0.055
b 0.380 0.550 0.015 0.022
C 0.360 0.510 0.014 0.020
D 4400 4700 0173 0.185
D1 3430 0.135
E 4.300 4700 0.169 0.185
e 0.050 TYF
el 2440 2.640 0.096 0.104
L 14.100 14 500 0.555 0571
@ 1.600 0.063
h 0.000 0.380 0.000 0.015
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Adjustable Precision Shunt Regulator

STANSON

SOT-353 PACKAGE OUTLINE

D

el

El

__}G

L1

0. 20

Al

ﬂ,_:ﬁ

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.900 1.100 0.035 0.043
Al 0.000 0.100 0.000 0.004
AZ 0.900 1.000 0.035 0.039
b 0.150 0.350 0.006 0.014
C 0.080 0.150 0.003 0.006
D 2.000 2200 0.079 0.087
E 1.150 1.350 0.045 0.053
E1 2150 2450 0.085 0.096
e 0.650 TYP 0.026 TYP
e 1.200 | 1.400 0.047 | 0.055
L 0.525 REF 0.021 REF
L1 0.260 0460 0.010 0.018
8 o= a- 0 8°
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