KEL

SEMICONDUCTOR

TECHNICAL DATA

KIA78R000ZF/ZP1~
KIA78R050ZF/ZP1

BIPOLAR LINEAR INTEGRATED CIRCUIT

4,5 TERMINAL LOW DROP VOLTAGE REGULATOR

[Low Quiescent Current-Type]

The KIA78R X X X ZF/ZPI Series are Low Dropout Voltage

Regulator suitable for various electronic equipments.

The Regulator has multi function such as over current protection,

overheat protection.

FEATURES

- 1.0A Output Low Drop Voltage Regulator.
- Built in ON/OFF Control Terminal. (Active High)

+ Built in Over Current Protection, Over Heat Protection Function.

+ ASO Protection Function.

- Low Quiescent Current (Output OFF mode) : 0.1#A(Typ.)

- Adjustable Outut Voltage Type :

VOUT =1.5~14V

- Low Voltage Operation : Vopr(min.) =2.35V

LINE UP
ITEM OUTPUT VOLTAGE (V) PACKAGE
KIA78R000ZE/ZP1 Adjustable (Vrf=1.25V)
KIA78RO15ZF/ZPI 1.5
KIA78RO18ZF/ZP1 1.8
KIA78R020ZF/ZP1 2.0 7F : DPAK-5
KIA78R025ZF/ZP1 2.5 ZPI : TO-2201S-4
KIA78R030ZF/ZP1 3.0
KIA78R033ZF/ZP1 33
KIA78R050ZF/ZP1 5.0

MAXIMUM RATINGS (Ta=25C)

-

%E
¥ <N:R

DIM | MILLIMETERS
A 10.0040.20
B 15.00£0.20
C 2.70£0.20
D 0.60+0.10
E ©3.20£0.20
F 3.50+0.10
G 15.70+0.20
H 0.40%0.10
J 14.3+0.2/-0.1
K 1.45%0.10
L 1.00+0.10
M 2.54
N 4.500.20
[} 7.540.1
P 1.50+0.10
R 5°
S 8°
T 1.30%0.1
S 3-1.00£0.1
v 1.30£0.1

® DC INPUT (VIN)
@ DC OUTPUT (Vo)
® GND

@ ON/OFF CONTROL(V( )
/Adjustable

TO-2201S-4
A 1 DIM| MILLIMETERS
c f A 6.6+02
r B 6.1:02
i T c 50402
D 1.10£0.2
‘ E 270402
F 12740.1
m |
H 0.50.2/-0.1
‘ = 1 23002
T Ny 0.5+0.1
= T —t L 0.50+0.1
M 0.8+0.2
AL o
J L N 0~025
L
F P T 0 0.7MIN
P 1.00£0.1

@ INPUT (VN)

(@ ON/OFF CONTROL (V¢)
® OUTPUT (Vo)

@ N.C (ADJUSTABLE)

® GND

Heat Sink is common to
®OUTPUT

DPAK-5

CHARACTERISTIC SYMBOL | RATING UNIT
Input Voltage Vin 15 \'%
ON/OFF Control Voltage Ve 15 v
Output Adjustment Terminal Voltage Vaps 10 \'%
Output Current lout 1 A
Power Dissipation -1 ZF 13
. Ppy W
(No heatsink) 7PI 1.5
Power Dissipation -2 ZF 13
. . Ppy W
(Infinite heatsink) 7PI 15
Junction Temperature T; 150 e
Operating Junction Temperature Topr -40 ~125 e
Storage Temperature Tyie -55~150 T
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Fig.1 BLOCK DIAGRAM -1(Fixed - Type)

ViN@® N/ ® vour
® O <4
T
BANDGAP
ANDGAP o || § PIN CONNECTION
PROTECTION Ttem | KIA78R***ZPI | KIA78R***ZF
Pin No. (TO-2201S-4) (DPAK-5)
1 Vin Vin
o OUTPUT ON/OFF
Ve CONTROL 2 Vour Ve
3 GND Vour
OVER HEAT | | 4 Ve NC
PROTECTION
J\ 5 - GND
5
GND
Fig.2 BLOCK DIAGRAM -2(Adjustable - Type)
VIN® N/ ® Vour
Y <
T
BANDGAP
I aso | PIN CONNECTION
PROTECTION
Item KIA78R000ZPI KIA78R000ZF
Pin No. (TO-2201S-4) (DPAK-5)
1 Vin Vin
® OUTPUT ON/OFF
e CONTROL 2 Vour Ve
3 GND Vour
OVER HEAT | | 4 Adj Adj
PROTECTION
/]\ 5 - GND
5
GND
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ELECTRICAL CHARACTERISTICS (KIA78R000ZF/ZPI)

(Unless otherwise specified, Viy=3.5V, Vo=2.5V, I5=0.5A, R, R,=1kQ, Tj=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Input Voltage Vin - 2.35 - 15 \Y
Output Voltage Vour - 1.5 - 14 \%
Reference Voltage VREF Vin=2.5V, Ipyr=0.5A 1.22 1.25 1.28 \
Load Regulation Reg Load Io=SmA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=3.5V~8.5V, [5=5mA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, I5=5mA - + 1.0 + 2.0 %
Ripple Rejection R-R lour=03A, F=120Hz, 45 60 - dB
Viipple=0.5Vrms, V=4V
Output ON state for control Voltage Veon - 2.0 - - \%
Output ON state for control Current Leony V=27V - - 200 PA
Output OFF state for control Voltage Veorr 1p=0 - - 0.8 A\
Output OFF state for control Current Icorr) V=04V - - 2.0 HA
Quiescent Current Io Io=0 - 1 2 mA
Quiescent Current (OFF Mode) IQ(OFF) V=04V - 0.1 5 HA
ELECTRICAL CHARACTERISTICS (KIA78R015ZF/ZPI)
(Unless otherwise specified, Vin=Vo+1V, [5=0.5A, Ta=25°C)
CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Input Voltage Vin - 2.35 - 15 A\
Output Voltage Vo - 1.45 1.50 1.55 A%
Load Regulation Reg Load Io=5mA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=2.5V~6.5V, [og=5mA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, I5=5mA - £ 002 | £005 | %/ °C
Ripple Rejection R*R lour=03A, F=120Hz, 45 60 - dB
Viipple=0.5Vrms
Output ON state for control Voltage Veon - 2.0 - - \
Output ON state for control Current Icon) V=27V - - 200 A
Output OFF state for control Voltage VeoFr) - - - 0.8 \%
Output OFF state for control Current Lccorr) V=04V - - 2.0 PA
Quiescent Current Iy 1o=0A - 1 2 mA
Quiescent Current (OFF Mode) LooFr) V=0.4V, 15=0A - 0.1 5 HA
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ELECTRICAL CHARACTERISTICS (KIA78R018ZF/ZPT)
(Unless otherwise specified, Vin\=Vo+1V, [5=0.5A, Ta=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Input Voltage Vin - 2.45 - 15 \Y
Output Voltage Vo - 1.75 1.8 1.85 \Y
Load Regulation Reg Load Io=5mA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=2.5V~7V, [5=5mA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, 1o=5mA - £0.02 | £0.05 | %/°C
Ripple Rejection R-R lour=03A, =120z, 45 60 - dB

Viipple=0.5Vrms
Output ON state for control Voltage Veon - 2.0 - - \%
Output ON state for control Current Leony V=27V - - 200 PA
Output OFF state for control Voltage Veorr - - - 0.8 \%
Output OFF state for control Current Icorr) V=04V - - 2.0 HA
Quiescent Current Io Io=0A - 1 2 mA
Quiescent Current (OFF Mode) Lo(oFF) V=0.4V, 15=0A - 0.1 5 PA
ELECTRICAL CHARACTERISTICS (KIA78R020ZF/ZPT)
(Unless otherwise specified, Vin\=Vo+1V, [5=0.5A, Ta=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Output Voltage Vo - 1.944 2.0 2.056 v
Load Regulation Reg Load Io=SmA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=3V~8V, [p=SmA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, Io=5mA - £ 002 | £005 | %/ °C
Ripple Rejection R-*R lour=03A, =120z, 45 60 - dB

Viippte=0.5Vrms

Dropout Voltage Vp Io=1A, Vn=0.95Vour - - 0.5 \V4
Output ON state for control Voltage Veony - 2.0 - - A\
Output ON state for control Current Icony V=27V - - 200 HA
Output OFF state for control Voltage VeoFr) - - - 0.8 \Y%
Output OFF state for control Current Lcorr) V=04V - - 2.0 HA
Quiescent Current Iy 1o=0A - 1 2 mA
Quiescent Current (OFF Mode) LooFr) V=0.4V, 15=0A - 0.1 5 HA
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ELECTRICAL CHARACTERISTICS (KIA78R025ZF/ZPI)
(Unless otherwise specified, Vin=Vo+1V, [5=0.5A, Ta=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Output Voltage Vo - 2.438 2.50 2.562 \Y
Load Regulation Reg Load [o=5mA ~2.0A - 0.2 2.0 %
Line Regulation Reg Line Vin=3.5V~8.5V, [5=SmA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, Io=5mA - £ 002 | £005 | %/ °C
Ripple Rejection R-R lour=03A, =120Hz, 45 60 - dB

Viippte=0.5Vrms

Dropout Voltage Vb Io=1A, Vin=0.95Vout - - 0.5 A\
Output ON state for control Voltage Veony - 2.0 - - \%
Output ON state for control Current Icony V=2.7V - - 200 HA
Output OFF state for control Voltage Veorr) - - - 0.8 \
Output OFF state for control Current Icorr) V=0.4V - - 2.0 A
Quiescent Current Iy Ip=0A - 1 2 mA
Quiescent Current (OFF Mode) IooF) V=04V, [5=0A - 0.1 5 PA

ELECTRICAL CHARACTERISTICS (KIA78R030ZF/ZPT)
(Unless otherwise specified, Vin=Vo+1V, [5=0.5A, Ta=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Output Voltage Vo - 2.928 3.0 3.072 \%
Load Regulation Reg Load [o=SmA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=4V~9V, [p=SmA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, Io=5mA - £002 | £005 | %/ C
Ripple Rejection R*R lour=03A, =120z, 45 60 - dB

Viippte=0.5Vrms

Dropout Voltage Vp Io=1A, Vn=0.95Vour - - 0.5 \V4
Output ON state for control Voltage Veony - 2.0 - - A\
Output ON state for control Current Icony V=27V - - 200 A
Output OFF state for control Voltage VeoFr) - - - 0.8 \Y%
Output OFF state for control Current Lcorr) V=04V - - 2.0 PA
Quiescent Current Iy 1o=0A - 1 2 mA
Quiescent Current (OFF Mode) LooFr) V=0.4V, 15=0A - 0.1 5 HA
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ELECTRICAL CHARACTERISTICS (KIA78R033ZF/ZPI)
(Unless otherwise specified, Vin=Vot1V, [5=0.5A, Ta=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. | MAX. | UNIT
Output Voltage Vo - 3.221 3.30 3.379 \Y
Load Regulation Reg Load [o=5mA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=4V~9V, Io=SmA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, Io=5mA - £ 002 | £005 | %/ °C
Ripple Rejection R-R lour=0.34, =120Hz, 45 60 - dB

Viipple=0.5Vrms

Dropout Voltage Vb Io=1A, V=0.95Vout - - 0.5 A\
Output ON state for control Voltage Veon - 2.0 - - \%
Output ON state for control Current Icony V=27V - - 200 HA
Output OFF state for control Voltage Veorr) - - - 0.8 \%
Output OFF state for control Current Icorr) V=04V - - 2.0 HA
Quiescent Current Iy Io=0A - 1 2 mA
Quiescent Current (OFF Mode) loorr) V=04V, [o=0A - 0.1 5 PA

ELECTRICAL CHARACTERISTICS (KIA78R050ZF/ZPT)
(Unless otherwise specified, Vin=Vo+1V, [5=0.5A, Ta=25°C)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Output Voltage Vo - 4.88 5.0 5.12 A%
Load Regulation Reg Load Io=5mA ~ 1A - 0.2 2.0 %
Line Regulation Reg Line Vin=6V~10V, [p=5mA - 0.2 1.0 %
Temperature Coefficient of Output Voltage TcVo Tj=0 ~ 125°C, Io=5mA - £0.02 | £005 | %/ °C
Ripple Rejection R*R lour=03A, F=120Hz, 45 60 - dB

Viippte=0.5Vrms

Dropout Voltage Vp [o=1A, Vin=0.95Vour - - 0.5 \%
Output ON state for control Voltage Veony - 2.0 - - A%
Output ON state for control Current Icony V=27V - - 200 A
Output OFF state for control Voltage VeoFr) - - - 0.8 A\
Output OFF state for control Current Lccorr) V=04V - - 2.0
Quiescent Current Iy 1o=0A - 1 2 mA
Quiescent Current (OFF Mode) Ioorr V=04V, [=0A - 0.1 5 HA
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Fig. 3 Test Circuit (Fixed-Type)

VIN

Vout

GNu ® l N
_:£ —

Cour R
0.33F IQ 47uF L

Fig. 4 Application Circuit for Standard (Fixed-Type)

VIN /{\

A%
. \ %\ OuUT
+
+ + 5
[l g
Specific IC ~
CiN pectlic Cout
5
ON/OFF 77/ ; ;
signal High : Output ON
Low or Open : Output OFF
CMOS or TTL

Ci\ : More than 0.33 4F required if regulator is located an appreciable distance from power supply filter
You must use to prevent from the parasitic oscillation

Cour : More than 47 /£. You must use the Low-impedance-type(low ESR) capacitor

Fig. 5 Test Circuit (Adjustable - Type)

VIN Vour
1 3 ]
S S S
Lo Sl besl &
= L I sssskit
T llQ 1kQ
Ciy Ve
0.33pF
Fig. 6 Application Circuit (Adjustable - Type)
ViN [ ].
1 3

D S

ﬂ ouT Load
RI 47uF
Ciy
0.334F

Cx : More than 0.33 4F required if regulator is located an appreciable distance from power supply filter
You must use to prevent from the parasitic oscillation

Cour : More than 47 /£. You must use the Low-impedance-type(low ESR) capacitor
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Fig. 7 Ip - Vo _ Fig. 8 Ta-AVier
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Fig. 13 fIN -R.R
N
ei(rms)=0.5V,
Vin=Vo(Typ)+2V
V2.7V, 15=0.54,
Co=47uF, Ta=25C
0.1 1 10 100
INPUT RIPPLE FREQUENCY fj (kHz)
Fig. 15 Pp- Ta (F-Type : DPAK-5)
THERMAL RESISTANCE
J-C | J-A |,
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Flg 14 IOUT -R.R

ei(rms)=0.5V, f=120Hz

Vin=Vo(Typ.)+2V
V=2.7V, Co=4TF,

Ta=25C

0.0

0.2 0.4 0.6 0.8 1.0

OUTPUT CURRENT I (A)

Fig. 16 Pp- Ta (PI-Type : TO-2201S-4)
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