NJM431

ADJUSTABLE PRECISION SHUNT REGULATOR

B GENERAL DESCRIPTION = PACKAGE OUTLINE

The NJM431 is a 3 terminal adjustable shunt regulator. The output
voltage may be set to any value between VREF(about 2.5V) and 36V by
two resistors. Qutput circuitry shows a sharp turn-on characteristics.

Applications include shunt regulators, series regulators for small power \0(1'\
and isolation regulators with photo couplers. i
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u FEATURES
® Operating Voltage (Vka=Vgrer~36V)
® Fast Tum-On Respability 32

1.REF 4

® Cathode Current (ImA ~ 100mA) 2. ANODE S é
o Low Dynamic Output Impedance (0.2Q typ.) 3.CATHODE \
® Package Outline DIP8, DMP8. TO-92. SOT-89 1
® Bipolar Technology 23

NIM3IL (TO-92) NIM43TU (SOT-89)
= PIN CONFIGURATION

/ \ CATHODE 1

O 8 REFERENCE

]7NC

] 6 ANODE

431L

4
@]
~

2
lo}
w
-/ I I—

]swc

NJM431D
LR RN

w ANODE
s CATHODE

~» ANODE
« CATHODE

~ REFERENCE
]
N
~ REFERENCE [__|
—
]
z
Q
-

NIM431U

NIM4IIL

= EQUIVALENT CIRCUIT

OCATHODE

] -
I

REFERENCE o__( =

7\
p
—»

OANODE

6-66 Now Japan Radio Co.Lid.



NJM431

s BLOCK DIAGEAM

REFERENCE(R)
ANODE CATHODE
(A) (K)
= ABSOLUTE MAXIMUM RATINGS (Ta=25TC)
PARAMETER SYMBOL RATINGS UNIT
Cathode Voltage (note) Vka 37 v
Continuous Cathode Current Ixa —100~150 mA
Reference Input Current Irer —0.05~10 mA
(DIP8) 700 mwW
(DMPS8) 300 mw
Power Dissipation Po
(TO92) 500 mwW
(SOT89) 350 mw
Operating Temperature Topr —20~+85 T
Storage Temperature Tstg —40~+125 T
(note) Unless specified, all voltage values are with respect to the anode terminal.
8 RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL MIN. TYP. MAX. UNIT
Cathode Voltage Vka VREF — 36 \%
Cathode Current Ik 1 — 100 mA
8 ELECTRICAL CHARACTERISTICS (Ta=257C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Reference Voltage VREF Vka=Vgrer, Ik=10mA (note 1) 2440 | 2495 | 2550 mV
Reference Voltage Change VREF Vka=VRer, Ik =10mA (note 1) o 8 . v
(Full Oper. Temp. Range)} (dev) Ta=-20°C~+85°C m
Reference Voltage Change AVREr Ie=10mA e 2 AVga=10V—~Vgep — -1.4| -2.7] mV/V
vs. Cathode Voltage Change AVea | ¥ (note D)\ N T3v—10v 1 -1 =2 [mviv
Reference Input Current Irer Ix=10mA, R,=10k{), R,=w (note 2} — 2 4 pA
Reference Input Current Change Irer Ix=10mA, R=10k(2, R;=» (note 2) 04 121 uA
(Full Oper. Temp. Range) (dev) Ta=—-20°C~+85°C ’ ails
Mini Input Current Tmiw Vka=Vggr (note 1) — 0.4 1.0 | mA
Cathode Current (Off Cond.) lorr Vka=36V, Vper=0 (note 3) — 0.1 1.0 | pA
Dynamic Impedance |Zical Vika=Vger, lk=ImA~100mA,
f<1kHz (note 1) - 02 05] Q

(note 1) TEST CIRCUIT (Fig. 1)
(note 2) TEST CIRCUIT (Fig. 2)
(note 3) TEST CIRCUIT (Fig. 3)
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NJM431

® TEST CIRCUITS

INPUT o—vA——e——0 Vi,

1k
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| . VkA=VREF

Vo=Vka=VRer
(Fig. 1)

® TYPICAL APPLICATION

(1) Shunt Regulator
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(Fig. 2) (Fig. 3)
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(3) Output Control of a Three-Terminal
fixed Regulator
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(2) Series Regulator
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(4) Constant Current Source
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s POWER DISSIPATION VS. AMBIENT TEMPERATURE
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NJM431

® TYPICAL CHARACTERISTICS

Reference Voltage
(Vka=Vrer, Ta=25C)

Reference Volitage
(Vka=Vrer, Ik=10mA)
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Cathode Current Ix (mA) Temperature Rangéd™p,

24—+

—50—-25 0 25 50 75 100

Ambient Temperature Ta (°C)

Reference Input Current Veer(dev) (Ta=-20~25°C) (Ta=25~85°C) (Ta=25°C)
(Ik=10mA, Ri=10kQ, Rz=o0) No.1 +5mV +1mV 2525mV
L5 No.2 OmV O0mV 250lmV
\\ No.3 OmV —6mV 281mV
1.4 = No.4 —2mV - 9mV 2468mV
= L, \ No.5 —5mV —12mV . 2456mV
g 5 Ref
¢85 ,, NG " . . ergnce Voltage ]
5 ;";’;_ \1 (Ik=10mA, R, : Variable, R.=25kQ, Ta=25°C)
L
2 £ 1.1 M, 2.480 T
IreF \\ \\
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v > 2.465 \
0.7 3 VREF
~35-30—15 25 50 75 100 (y) 260
Ambient Temperature Ta (C}
2.455 ™.
Irer(dev)
No.l —0.38zA 2.450
No.2 —0.274A 0 5 10 15 20 25 30 35
No.3 —0.21¢A Cathode Voltage Vga (V)
Sefety Operating Boundary Condition Dynamic Impedance
(Ta=25C) _ — or
= 100 aall i —T (Ik=10mA, Ta=25C)
: o B | g s
E 80 Vka=10V_L_| g
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O 4 - 5] 0.5
g
Ik / =] 0.2
20 L = .
(mA) " 'j Vka=15V Zka _../
A=l = @ ™
OToop 10007 0.01x 0.17 1u
Output Volume C; (F) 200 500 1k 2k 5k 10k 20k 50k 100k 200k

Cathode Current Frequency f; (Hz)

Note) Oscillation might occure while operating
within the range of safety curve.
So that, it is necessary to make ample
margins by taking considerations of flu
—ctuation of the device.
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