CERAMATE

CP431

Adjustable Precision shunt Regulator

B Features

- Precision reference voltage
CP431:2.495V £ 1%
CP431A:2.495V £ 0.5%
- Sink current capability: 200mA
« Minimum cathode current for regulation: 300 ¢ A
- Equivalent full-range temp. coefficient: 30 ppm/°C
- Fast turn-on response
« Low dynamic output impedance: 0.2 ()
« Programmable output voltage to 36v
- Low output noise.
- Packages: TO92,SOT23

B Typical Application Circuit

VIN

B Description

The CP431/CP431A are 3-terminal adjustable precision
shunt regulators with guaranteed temperature stability
over the applicable extended commercial temperature
range. The output voltage may be set at any level greater
than 2.495V(Vggr) up to 36V merely by selecting two
external resistors that act as a voltage divider network.
These devices have a typical output impedance of 0.2Q).
Active output circuitry provides a very sharp turn-on
characteristics, making these devices excellent improved
replacements for Zener diodes in many applications.

The precise (+/-) 1% Reference voltage tolerance of the
CP431/431A makeit possible in many applications to
avoid the use of a variable resistor, consequently saving
cost and eliminating drift and reliability problems
associated with it.

o Vout

Cout

I||%|+—0

Vout = (1+R1/R2)VRer
Precision Regulator

m Ordering Information

CP431 X X X

Blank: Tube
A: Taping

V: TO-92
W:SOT-23
R: SOT-23

Blank: Vrgrt1%
A: VREFiO.S%
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CERAMATE

CP431

Adjustable Precision shunt Regulator

B Block Diagram
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B Pin Configuration

Anode (A)

B Symbol

Order Number Pin Configuration (Top View)
CP431V 3 Cathode
CP431AV 2 Anode
CP431W 3] Cathode
CP431AW Anode [T
(SOT-23) 2 Ref
CP431R 3] Ref
CP431AR Anode [T

2
(SOT-23) | 2] Cathode

Cathode (C)

REF (R)

Anode (A)
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CERAMATE

CP431

Adjustable Precision shunt Regulator
B Absolute Maximum Ratmgs
Cathode Voltage .. . .36V
Continuous Cathode Current .. -10mA ~ 150mA
Reference Input Current Range PP PTRRRPPRR £ 0)1: VN
Operating Temperature RANEE ......coveeeevniviniieiniieiiiieieie e e e eseiesieieee e e e e e e e e e e eneneenenen°C ~ 70°C
Lead T@MPETATULE. ...\ ettt ettt et et eee e et e e e e e e e e e et e e e e e e et e e e e et e e s 260°C
StOrage TEMPETALULE ......uevieitieiteieeteie et et eeeeteeee et eee e e e e e et eeaeeeeneeneneenenreinieeesn e s eserennanens =05°C ~ 150°C
Power Dissipation
TO-92 PaCKage .. oeoviinieie e e 0.78W
SOT-23 PACKAZE ... v ettt 0.23W
m Electrical Characteristics (Ta=25°C , unless otherwise specified.)
PARAMETER TEST CONDITIONS SYMBOL | MIN. | TYP. [ MAX. | UNIT
Via = VRef, CP431 2.470 |2.495(2.520
Reference voltage ko= 10mA (Fig.)) [CPA31A Veer 5 282 2507] ¥
Deviation of Reference input voltage Vika = Vrer , Ika = 10mA
over temperature (Note 3) Ta=0°C ~+ 70°C Vier 801 20 | mV
Ratio of the change in Reference voltage |, _ Via =10V ~Vger| A Viger -1.4 | 2.0 [mV/V
. Ixa = 10mA (Fig.2)
to the change in Cathode voltage Via=36V ~10V | AVgu -1 -2 |mV/V
Reference input current RI=10K€Q.R2 = co Igx= 10mA Irer 14 35 | LA
Deviation of Reference input current RI=10KQ,R2= oo Ig,=10mA @ Ter 04 |12 |uA
over temperature Ta = Full range
Minimum Cathode current for regulation|Vga = Vrgr (Fig.1) Ixaoum 0.19 0.5 [ mA
Off-state current Vka =36V, Vrgr = 0V Ixacorr) 0.1 1.0 | £A
Vxa = Vrer Vka = Vrer
Dynamic output impedance Aly, =1mA ~100mA ‘ZKA ‘ 02 | 0.5 Q
Frequency< 1KHz (Fig.1)
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CERAMATE
Adjustable Precision shunt Regulator

CP431

VMAX

VMIN

VDEV = VMAX - VMIN

n TEMPERATURE

T2

Note . Deviation of reference input voltage, V pgy, is defined as the maximum variation of the reference over the full

temperature range.

The average temperature coefficient of the reference input voltage « Vggr is defined as:

Where:
T2 — T1 = full temperature change.

( VDEVO )D]O()
Vrer (25°C)
T, -T,

‘GVREF ‘ =

a Vggr can be positive or negative depending on whether the slope is positive or negative.
Note 4. The dynamic output impedance, Rz, is defined as:

AViga

V4 =
‘ KA‘ AIKA

When the device is programmed with two external resistors R1 and R2 (see Figure 2.), the dynamic output impedance of

the overall circuit, is defined as:

B Test Circuits

R1

A
‘ZKA ‘ :K\; ’-‘-\ZKA\UJHE)

Input

VREF

IREF
"

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

Test Circuit for Vi ,= Viee

Test circuit for V . > Ve

Test Circuit for off-state Current
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CERAMATE CP431

Adjustable Precision shunt Regulator

B Typical Performance Characteristics
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CERAMATE CP431

Adjustable Precision shunt Regulator

B Application Examples

VINO—4 —oO0

OFFT

|N —
LED on when Low Limit< Vi < High Limit Delay = RC x In( - Ver ! lour = VRer / Rel
Low Limit = Vrer (1+R1B/R2B)
High Limit = Vrer (1+R1A/R2A)

—L—

Fig.1 Voltage Monitor Fig.2 Delay Timer Fig.3 Current Limiter or Current Source
VIN lout VN VouT VIN Vout
l PUSE
R1
R2
Rs
|oUT = VREF / Rs VouT=(1+ R1/R2) x VREF LimT &(1 + R1/R2) X VREF
Fig.4 Constant-Current Sink Fig.5 Higher-Current Shunt Regulator Fig.6 Crow Bar
VIN ® ¢
Output ON when
+ Low Limint <VIN<High Limit

Low Limit & VRer(1 + R1B/R2B) +VBE
High Limit & VRer(1 + R1A/R2A)

Fig.7 Over-Voltage / Under-Voltage Protection Circuit
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eCERHMHTE CP431

Adjustable Precision shunt Regulator

m  Taping Specifications For SOT-23 package
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CERAMATE CP431

Adjustable Precision shunt Regulator

m  Buk Specifications For TO-92

4.6

—

15

0.45

1270 Ul

Units mm
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CP431

Adjustable Precision shunt Regulator

m  Taping Specifications For TO-92 package

O o~
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H2
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Body Indent Visible
/

_7§__ =

-

P1

277

W2
W1

Adhesive Tape on Reverse
Side-Shown Dashed

SPECIFICATIONS | SPECIFICATIONS
SYMBOL ,
(mm) (inch)

P 12.7+1.0 0.50 £ 0.07
PO 12.7+1.0 0.50 £ 0.07
P1 3.81+04 0.15+0.016

H 21.0~26.0 0.828~1.024
H1 17.0~21.0 0.669~0.828
H2 14.0~18.0 0.551~0.709
H3 3.4 max. 0.125 max.
H4 2.5 min. 0.098 min.

F 5.08 £0.2 0.2 £ 0.008
w 18.0+£0.5 0.708 + 0.020
W1 9.0+£0.5 0.354 +0.020
w2 6.0+£0.5 0.236 +£0.020
@®DO0 40+0.2 0.157 £ 0.008

E 0.5 max. 0.020 max.

Units mm
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