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SHANGHAI BELLING

ADJUSTABLE PRECISION ZENER SHUNT REGULATOR
BL431

DESCRIPTION Outline Drawing

The BL431 is a three-terminal adjustable

regulator with a guaranteed thermal stability over

applicable temperature ranges. The output voltage [=|
may be set to any value between VREF

= =
(approximately 2.5V) and 36V with two external
resistors. This device has typical dynamic output SOT23

impedance of 0.2 Q . Active output circuitry

provides a very sharp turn-on characteristic,

making these devices excellent replacement for zener diodes in many applications.

FEATURE
Programmable output voltage to 36V
Low dynamic output impedance 0.2 Q typical
Sink current capability of 1.0mA to 100mA

Equivalent full-range temperature coefficient of 50ppm/°C typical

()
)
()
°
® Temperature compensated for operation over full rated
® operating temperature range

® Low output noise voltage

® Fast turn on response
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SHANGHAI BELLING

BL431

PIN CONNECTION

Order Number Pin Configuration (Top View)
3 Cathode
BL431 2 Anode
(T0-92) | Ref
2] Cathode
BL431 Anode 3
[ 1] Ref
(S0T23)

ABSOLUTE MAXIMUM RATINGS

Operating temperature range applies unless otherwise specified.)

Characteristic Symbol Value Unit
Cathode Voltage Vka 37 \%
Cathode Current Range Ika 10~+150 mA
(continuous)
Reference Input Current Range IREF 10 mA

L TO-92 770

Power Dissipation Pb SOT23-3 530 mwW
Operating Temperature Range Topr 0~+70 T
Store temperature Range Tstg -65~+150 T
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SHANGHAI BELLING
ELECTRICAL CHARACTERISTICS (Ta=25C unless otherwise specified)

Parameter Conditions Symbol | Min Typ Max Unit
TO92
+/-0.5% 2.487 2.513
+/-1.0% VREF 2.475 | 2.500 | 2.525 \Y
Vz=VRer +/-2.0% 2.440 2.55
Reference Voltage li=10mA SOT23
+/-0.5% 2.482 2.508
+/-1.0% VREF 2.470 | 2.495 | 2.520 \Y
+/-2.0% 2.440 2.55
Deviation of Reference
Input Voltage Over Vz=VREF, li=10mA Vdev - 8.0 17 mV
Temperature
R?tio of the IChange irr: Vz=VRer~10V , VREE/ - -1.0 -2.7
Reference Voltage to the 1z=10mA mvV/V
Change in CathodgeVoItage V2z=10~36V AVz i -0.5 -2.0

R1=10k Q@ ,R2=c

Reference Input Current 11=10mA IREF - 2.0 4.0 uA
Deviation of Reference _ e
Input Current Over Rl_llf_kl% ’RA?_ o< |REF - 0.4 1.2 uA
Temperature =10m
Minimum Cathode _ .

Current for Regulation Vz=VREF Iz(min) - 0.4 1.0 mA
Off-State Current Vz=36V,VREF=0V 1z(off) - 0.05 1.0 b A
Dynamic Output Vz=VREF, 1z=1 to

Impedance 100mA,f<1.0kHz Rz ) ) 0.50 @
TEST CIRCUIT
¥
I IN—/———
IN — ]
—) T
R1 Vz

IREFl | Rer IN
! il'z l'z llz OFF
V Rer R2

VRer
L -

Note: Vz=VRer(1+R1/R2)+IREF*R1

1.Test circuit for Vz=VRer 2.Test circuit for Vz>VRer 3.Test circuit for off-state current
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APPLICATION CIRCUIT

V+ —o— VO
|
R1 !
VREF _i _/_|_|:
R2 ‘
|
.
Vo = (1+R1/R2) V rer

Vo = (1+R1/R2 ) Vrer

1. Shunt Regulator 2. Series Regulator

V+
IN
. Vo
7805 > OUT] V+
COMMON ‘]
R1 ouT
y - IN
R2 = Von=2V
Vth=2.5V Voff=V+

I GND

Vo = ( 1+R1/R2 ) V' Rrer
VomiN =Vgree+5V

3.0utput Control of a Three 4.Single Supply Comparator with

Terminal Fixed Regulator Temperature Compensated Threshold

5.Higher Current Shunt Regulator 6.Crow Bar
V+ Vo V+ Vo
R1 R1
[ [
57 i
R2 R2
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SHANGHAI BELLING

Vo=(1+R1/R2)*VREF VIimit=(1+R1/R2)*VREF

CHARACTERISTIC CURVES

Yref — Ta
Iret — Ta
2600 T T 5 T T
YKaA = Vref R1=10ki:
2580 |cp =10 mA A3 = oo
Vyef = 2550 mV # =
> 2560 ref - . lgp =10 mh
LEB' 2540 [ E
A ,/ o
2520 3
5] "
<] Vyat = 2500 My £
;: 2500 ——— g -~
S 2480 — =3 —
[£a) l\-
& 2460 = ———_|
£ 2440 Yiaf=2440mv | o
= -\\ 2
g 2420
%0 25 0 25 50 75 100 15 o
75 -50 -5 O 25 50 75 100 125
TEMPERATURE Ta T TEMPERATURE Ta O
Ika ~ VKA
150 ‘ Tka — Via
Yica = Veet gan ‘
125} Ty = 25°C VKA = Vraf
< Ta = 25°C
« 100 600
75
é a Irin
Co% )
g 25 =
: :
= e = o 7
_ ¥
[ 25 s
S / =
=
= -50 T
= / =
~ 75 / =
—100 —200
-z -1 0 1 - 3 1 0 1 2 3
CATHODE VOLTAGE vgs Vv CATHODE VOLTAGE Vga f
= avref/avgs — Ta Toff - Ta
‘;é -0.85 T T T 25 T T
VKA =36V
= \\ VKA =3Vio3d6 V - Vigr= 0
=2 o095 - =
(=) 2
E = \ 4y
B [
t T 108 \.\ S /
= N =
[=a]
g ::f -1.15 \ %
5 P \ 251 1
= b 48 N 3
83 \ =
= & ]
& -1.35 o 0.5
£ =
- t
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SHANGHAI BELLING

BL431

260

Vn - f

o =10 mA
240 Ta=25C

W/ g

220 \
200
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140 M

VOISE VOLTACE

10 100

1k 10k 100 k

FREQUENCY f Hz

STABILITY BOUNDARY CONDITIONS:
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Test Circuit for Stability Boundary:
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SHANGHAI BELLING

Appendix:
TO-92 Package Outline Dimension:

~*[™~ 5% 2 PLCS

R )

0.0145-0.0155
Pr— [0.368-0.392] BEFORE LEAD FINISH
MIN

0.500
[12.70]

SEATING PLANE 0.135-0.145

0.090 [3.43-3.68]
[2.29] | 0.045-0.055
(UNCONTROLLED I'“ [1.14-1.40]
¢ LEAD DIA) 0.045-0.055

i [1.14-1.40] 117

W[EBee—C }

|

0.175-0.185
== E T
O [4.45-4.70] ,
1
1

I Eg— N
o

0.016-0.021 j _/ -

[0.41-0.53]) 11" o 0-090 /

EJECTION MARK

0.065 [2.29] 10° 2 PLCS
?1.65]

0.015 MAX 7034 (REV F)
k] [0.38]

TO-92:
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SHANGHAI BELLING

P

SOT-23-3 Package Outline Dimension:

to
DIN &784

5
10 ‘MAX
!
|
|
"MEX.
1, %0,

& 0. 2dD|B|C =0, 200D | A

Taping Diagram:
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SHANGHAI BELLING

(tnm)
AA 0+1.0
AB 0+1.0
D 4,0%0.2
0.1
H 21. Omax
Hl 1640.5
H2 9.0+0. 5
P 12.74+0.3
Pl 6.351+0.5
T 1. Smax
B
W1 6.04+0.5
w2 1. Omax
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