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 PROGRAMMABLE PRECISION REFERENCES -

KA1 -~ LINEAR INTEGRATED CIRCUIT

The KA431 is -a threeterminal adjustable regulator series. with
guaranteed thermal stability over applicable temperature ranges.- The
output voltage may bé set to any vatue between Ve (approximately 25
volts) and 36 volts with two external resistors. These devices have a’
typical dynamic output impedance of 0.20. Active output circuitry ~
provides a very sharp turh-on characteristic, making these devices
excellent replancement for zener diodes in many applications.

FEATURES

 Programmable output voltage to 36 volts.

¢ Low dynamic output impedance 0.22 typical

¢ Sink curmrent capability of 1.0 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
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. - ) . 4,5:N.C.

BLOCK DIAGRAM . ~ ORDERING INFORMATION
o [ 1 : .
REFERENCE O OCATHODE - Device | Operating Temperature | Package

{ KA431CZ 0 ~+70°C T0-92
| **KA431CN 0~+70°C 8 DIP
. KA431CD 0~+70°C | 8SOP
GATHODE (K} ) . > ‘KA431|Z —40 ~+85°C ) TO-92
. : **KA431IN — 40~ +85°C 7 8 DIP
REFERENCE () 0 ) ) ** Under Development.
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LINEAR INTEG RATED CIRCUIT

ABSOLUTE MAXIMUM RATIN GS

(Operating temperature range applies uniess otherwise speclfled)

Characteristic Symbol " Value Unit
Cathode Voltage Via . 37 Vv
Cathode Current Range (Contlnuous) N =100 ~+150 mA
Reference Input Current Range < bt - 0.05~+10 mA
Power Dissipation "Po
D; Z Suffix Package 770 mWwW
_ N Suffix Package 1000 - mw
Operating Temperature N Topr
KA431CZ, KA431CN, KA431CD 0~+70 - °C
KA4311Z, KA431IN - —40~+85 °C
Operating Junction Temperature . T 150 °C
Storage Temperature Range  Tag —65~+150 °C i
RECOMMENDED OPERATING CONDITIONS
Characteristic “Symbol - Min Typ . Max Unit
Cathode Voltage Via . Vet 36 v
Cathode Current Ik 1.0 100 mA
ELECTRICAL CHARACTERISTICS (ta=25°C, unless otherwise specified)
Characteristic Symbol Test Conditions Min Typ Max Unit | *T/IC
. ) " v Ta=25°C | 2.440 | 2.495 | 2.550
Reference input Voltage Vv, KA = Viet —0° ] v 1
: P ¢ ¥ | k=10ma | Ta=0°C | 5 59 2,567
, to 70°C _
Deviation of Reference Input Via = Viepy. Ik = 10MA
Voltage. Over Temperature 1 |- Vitsed | Ta=0°C 0 70°C 8 i my !
R V =Vre
Ratio of Change in Reference v toKAmV ! -14 | -27
Input Voltage to the Change : v—”' lk=10mA - > - mviv 2
in Cathode Voltage KA Via =10V _10 } —20
. s to 36V ) ’
. . Ik=10mA [ Ta= 25°C 18 4.0
Reference input Current bret R1=10K2 | Ta=0°C , pA 2
R2=eo | to070°C 52
Reference Input Current | |x=10mA, R1=10KQ
Deviation Over Temperature let -~ | R2=o00 04 1.2 pA 2
Range Ta=0°C to 70°C
Minimum Cathode Current _ :
for Regulfation Ikein Vias= Vre! 05 1.0 mA 1
Off-State Cathode Current Yort Via =36V, Veer=0V 26 1000 nA 3.
VKA = le )
Dynamic Impedance 2 Zxa lk=1.0 to 100mA 0,22 0.5 Q 1
. f<1.0KHz

©_* Test Girouit
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Kadst. - LINEAR INTEGRATED CIRCUIT

Note: 1. The deviation parameters Vm,(dev, and I,g((dev, are defined as the differences between the maxumum and
minimum values obtalned over the rated temperature range. The equivalent fuil-range temperature coefficient
of the reference input voltage, aV,., Is defined as:

Max Veag Min Vi ATa Voo

Vrel(deﬂ
avy PP - Va@250' X 1"
ref oG/ T ATA

L

where ATa is the rated operating.free-air temperature range of the device.
_ aVg can be positive or riegative depending on whether minimum Vs of maximum Vi, respectlvely, occurs
at the lower temperature

Example: Max Vi = 2500mV@30 C, Min V,eq—2492mV@0°C V,e, 2495mV@25°C, ATA 70°C for KA431C

8mV
(Gag5mv X 1%°
Mo =770

Because minimum V- occurs at the lower temperature, the coefficient is positive,

= 46ppm/°C

2. The dynamic impedance is defined as:
- AVka . -
Za = Alg

" When the device is operated with fwo external resistors (see Flgure 2), the total dynamic. impedance of
the circuit is given by:

. _ AV R/t
Z' =3 = Za (g

TEST CIRCUIT

Fig. 1 Test Circuit for Vi =V Fig. 2 Test Circuit for Vga>Viat
INPUT y——0 Vka ) INPUT O—— AW ———0 Vka
‘ ®
1K
— . - mif ) .
KA431 et
. KA431
1)
Vief R2€ Vi
/79 /77 Vea=Viet (1 +RUR2) + et RY

Fig. 3. Test Circull.for lost

INPUT O——AMy———13——0 Vka
loft

KA431

- .58 .'o"l
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' KA431 | LINEAR INTEGRATED CIRCUIT

~ TYPICAL PERFORMANCE CHARACTERISTICS

. CATHODE CURRENT VS CATHODE VOLTAGE CATHODE CURRENT VS CATHOBE VOLTAGE .
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FIGURE 4 FIGURE &
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FIGURE 6 : FIGURE 7
. SMALL SIGNAL VOLTAGE AMPLIFICATION
DYNAMIC IMPEDANCE VS FREQUENCY VS FREQUENCY -
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FIGURE 8 FIGURE 9
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TYPICAL PERFORMANCE CHARACTERISTICS (Continued)

PULSE RESPONSE
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- FIGURE 10

TYPICAL APPLICATIONS
FIGURE 11—SHUNT REGULATOR

V+ O—-AW - ——OVour

._LINE_AR INTEGRATED CIRCUIT -

FIGURE 12—SINGLE-SUPPLY COMPARATOR WITH
_TEMPERATURE-COMPENSATED THRESHOLD

] '

g 3 . :

Viet 1= % = 1 ooutPur
R |KA43t | :
' . INPUT O—MW—] Von=2V
o~ ; ° Vo = 2.5V Voit=V.+
1 - (thy = 2.
Voul = (1 + %)Vref . KA431

O—TL———O GND

FIGURE 13—SERIES REGULATOR  FIGURE 14—OUTPUT CONTROL  FIGURE 15—HIGHER-CURRENT

Vs ) : - . OF A THREE-TERMINAL
’ 1: . FIXED REGULATOR

SHUNT REGULATOR

1 . V+o——— VO

300 :

. e .

- , KA7805  OUT| Vout
"~ COMMON -
0.01F i: =1 - ¥R
> -

T R1
- 2w $

MWy 1—OVout
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Wy

X

40 Y i -
! Vou Kaqst I
b A2 . -
KA431 : : ~ o-
o—1t o .
R1 Ri.
Vou= (1 + ﬁ)vrel Vou= Vrslﬁ + ﬁE)

- -
R
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Vou=(1+ ";Lz)vrel
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KAg3t " LINEAR INTEGRATED CIRCUIT - ;

TYPICAL APPLICATIONS (Continued) -+ ) .
F|GURE 16—CROW BAR . FIGURE 17-—OVER VOLTAGE/UNDER- VOLTAGE . ]
_ . SN PROTECTION CIRCUIT : ,
v - o .
v . Vou - ] . KAM31
A - ) v+ W outeuron :
- . . o " gria FHEE Low)_ , HIGH i
. L|M|T< <umir ¥
X }
$r2 [KA43Y . - F P
o— _ ! . PAZ KA431 3
. A .
- Viimit= Raivre .
Viimit =1 4 gglVres Low limit = Vrer (1+ 5+ Ve - ’717
High limit = Vet (1+R2:) :
FIGURE 18—VOLTAGE MONITOR 'FIGURE 19—DELAY TIMER o
v+ O- A'A'A' 1 ’ V+O—
< . < XN
jEFﬁA $nB % !!§ ] $n ~J
"y -y - 1
$ros $roe OFF ¢
3 KA431] KA431 ? ! KA431
Low limit = Vyef (1+H;§) /7]7
Low HIGH Delay = R.G/
High limit = Vyer (1+:;:) L=V <Lt ooy =R
FIGURE 20—CURRENT LIMITER OR FIGURE 21—CONSTANT-CURRENT SINK
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