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FANGJING

FL4A31-A

ADJUSTABLE PRECISION SHUNT REGULATORS

General Description

The FL431-A is a three-terminal adjustable shunt
regulator with guaranteed thermal stability over a
full operation range. It features sharp turn-on
characteristics,low temperature coefficient and low
output impedance which make it ideal substitute
for Zenner diode in applications such as switching
power supply
regulators.

The output voltage of FL431-A can be set to any

charger and other adjustable

value between Vref(2.5V) and the corresponding
maximum cathode voltage(36V).
The FL431-A is offered in two grade initial voltage
tolerance at 25 0.4% and 0.8%.
This IC is available in 3 packages:TO-92,
SOT-89 and SOT-23.
FL431-A

Vref(2.5V)
36V 04% 0.8% (25° C)
:TO-92,S0T89 SOT-23

Features

. :2.5V-36V
Programmable Precise Output Voltage
from2.5V to 36V

High Stability Under Capacitve Load
. 400u A

Low Minimum Cathode Current for

Regulation : 400u A(Typ.)

. 4.5mV
Low Temperature Deviation: 4.5mv Typical
. - ImA-100mA

Sink Current Capacity from 1mA to 100mA
. :-40° C~125° C
Wide Operating Range : -40° C to 125° C

Pin Configuration
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Figure 1. Package Type of FL431-A
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Figure 2. Pin Configuration of FL431-A(Top View)

Applications
. Charger
. Voltage Adapter
. Switching Power Supply
. Graphic Card
. Precision Voltage Reference
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FANGJING FL4A31-A
ADJUSTABLE PRECISION SHUNT REGULATORS

Functional Block Diagram

CATHODE

Figure 3. Functional Block Diagram of FL431A

Absolute Maximum Rating(Note 1)

Symbol % 98 Parameter £ £ i 65 Value Bl (& &6 Unit 28 {7
Vka Cathode Voltage 40 \%
Ika Cathode Current Range (Continuous) -100 to 150 mA
IREF Reference Input Current Range 0.05-10 mA

Z, R Package: 700

Pp Power Dissipation mwW
N Package: 200

S0T23 380

Thermal Resistance
0 TO92 165 °C/wW
A (Junction to Ambient)

SOT89 165
Ty Junction Temperature +150 °C
Tste Storage Temperature Range -65 to +150 °C
ESD ESD (Human Body Model) 2000 \%

Note 1:  Stresses greater than those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “Recommended Operating Conditions” is
not implied. Exposure to "Absolute Maximum Ratings" for extended periods may affect device reliability.
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FANGJING FL4A31-A
ADJUSTABLE PRECISION SHUNT REGULATORS

Recommended Operating Conditions

Symbol ¥ &R Parameter 2 £ Min £&/\& Max §RA{E | Unit B8 fif
Vka Cathode Voltage VREF 37 \%
Ika Cathode Current 0.3 100 mA
Ta Operating Ambient Temperature Range -40 +125 °C
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Electrical Characteristics
Operating Conditions:TA=25 °C, unless otherwise specified
25
Test . . .
Symbol Circuit Parameter Conditions Min Typ Max Unit
RIME | BAEYE =AE
VREF 4 Reference Voltage Vka = VReF, Ika=10mA 2.483 2.495 2.507 \
AViRer 4 Deviation of Reference Voltage Tmin £ T2 £ Tmax . 3 17 mV
Over Full Temperature Range
Ratio of Change in Reference AVka = . 06 27
AVREF Voltage to the Change in 10V to VRrer ' '
T 5 c |KA =10mA Viea = mV/V
KA athode Voltage AVka = . 0.4 20
36V to 10V
Reference Current = = =
Ier 5 Ika=10mA, R1 = 10kQ, R2 . 0.2 4 uA
Deviation of Reference Current - -
Ika=10mA, R1 = 10kQ
Alrer 5 Over Full Temperature Range KA — 0.4 1.2 WA
R2 = =, Ta=-40 to +125°C
IkA Minimum Cathode Current for _ .
(Min) 4 Regulation Vi = VRer — 0.5 mA
(g?f) 6 Off-state Cathode Current Vica = 40V, Vrer = 0 _ 0.01 0.9 A
Zua 4 Dynamic Impedance Vka = VREF, Ika= 1 to 100mA, _ 0.27 05 0
f < 1.0kHz
— SOT23 — 135.48 —
Buc — Thermal Resistance TO92 — 81.63 — °C/W
— SOT89 — 29.80 —
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ADJUSTABLE PRECISION SHUNT REGULATORS

() Electrical Characteristics(cont.)
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Figure 4. Test Circuit 4 for Via=Vke
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Figure 6. Test Circuit 6 for lo
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FANGJING

FL4A31-A

ADJUSTABLE PRECISION SHUNT REGULATORS

Typical Performance Characteristics

Reference Voltage vs. Ambient Temperature
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FL4A31-A

ADJUSTABLE PRECISION SHUNT REGULATORS

Small Signal Voltage Gain vs. Frequency

K T | T Oute
60 T,=25°C | < i I
—L o oma < 15K ke L
g KA~ ‘ = 242
> R 10pF >
[as] L
S w0 K A
C
£ N
[ N
O 30 NG
S h
£ 5 \ ) =
o :’L) =
> \\ " < 8.2K
10 \\
N
& T
0
N +«— GND
-10 =
1k 10k 100k im
Small Signal Frequency (Hz)
Reference Impedance vs. Frequency
1T SVAYAY, Output
mEin K
L 1,,=10mA l :
—9E0, KA
g 10pT,725C —
§ ./\:“.. <;: -
g N4 = 30
(7]
Q.
E
Q
é 7 —
4]
@ GND
b
o1 =
1K 10K 100K 1,000K
Frequency (Hz)
Stability Boundary Conditions vs. Load Capacitance
100 &
_VKA=VREF
% - =V, =5V
.. eV, =0V
80 V,,=15V: No Oscillatior R1 (10K) 150
< \ \
= T ”
g v il L
3 s0 | | Stable \ Stable -
0 \
[}
'8 40 7_5
£
8 30 v R2 T
20
/
10
A
0 &
1E-3 0.01 0.1 1 10 100 =

Load Capacitance (uF)

FANGJING TECHNOLOGY STOCK CO.,LTD.

712

www.fangjing.com.tw



:i%%ﬂ?i

FANGJING

FL4A31-A

ADJUSTABLE PRECISION SHUNT REGULATORS

Pulse Response of Input and Output Voltage
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FANGJING

FL4A31-A

ADJUSTABLE PRECISION SHUNT REGULATORS

Typical Application

R3
Vin AVAYAY Vour
R1 é
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[
Veer A 431A
R2 §

Figure 7. Shunt Regulator
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Figure 9. Current Source or Current Limit
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Figure 11. PWM Converter with Reference
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FANGJING

FL431

ADJUSTABLE PRECISION SHUNT REGULATORS
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SYMBOL __mm
min max
A 3.40 3.80
b 0.40 0.50
c 0.35 0.45
e 1.27BSC
H 4.40 4.80
L 13.00 | 15.00
11 430 4.70
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FANGJING

FL431

ADJUSTABLE PRECISION SHUNT REGULATORS
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min max
A 1.35
Al 0.04 0.15
A2 1.00 1.20
A3 0.55 0.75
b 0.38 0.48
c 0.10 0.25
D 2.72 3.12
E 2.60 3.00
E1 1.40 1.80
e 0.95BSC
L 0.30 0.60
6 0 8o

FANGJING TECHNOLOGY STOCK CO.,LTD.

11/12

www.fangjing.com.tw



:i%%ﬂ?i

FANGJING FL4A31-A
ADJUSTABLE PRECISION SHUNT REGULATORS

SOT89
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min max

A 1.40 1.60

bl 0.35 0.50

b2 0.45 0.60

c 0.36 0.46

D 4.30 4.70

D1 1.40 1.80

E 4.00 4.40

E1 230 2.70

e 1.50BSC

L 0.80 1.20
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