KIA78RMO00F/PI~
KELC SEMICONDUCTOR KIA78RMO50F/PI

TECHNICAL DATA BIPOLAR LINEAR INTEGRATED, CIRCUIT

4 .5 TERMINAL LOW DROP VOLTAGE REGULATOR
[Low Quiescent Current-Type]

A C DIM | MILLIMETERS
. ﬂ A 10.00£0.20
The KIA78RM X X XF/PI Series are Low Dropout Voltage ‘ B | 15006020
Regulator suitable for various electronic equipments. ) —J@} o - ; T
The Regulator has multi function such as over current protection, o | ; ?5-(2)‘301-30
overheat protection. \ o G | 15702020
i H 0.40£0.10
\ S R J 14.3+0.2/-0.1
=0 LK t h K 1.45+0.10
T L 1.00+0.10
FEATURES [V S M 2sa
| N | 450=0.20
- 0.5A Output Low Drop Voltage Regulator. ‘ ‘ b 0 7540.1
- Built in ON/OFF Control Terminal. (Active High) | l‘; 150??‘“’
- Built in Over Current Protection, Over Heat Protection Function. ) M s 8°
- Low Quiescent Current (Output OFF mode) : 0.54A(Typ.) [TJ 3_],'.300;0(;.'1
- Low Standby Current : 800 #A(Typ.) vV | 130401

@ DC INPUT (V)
@ DC OUTPUT (Vg)
® GND

@ ON/OFF CONTROL

LINE UP
ITEM OUTPUT VOLTAGE (V) PACKAGE TO-2201S-4
KIA78RMOO0OF/PI Adjustable (1.25~15V)
KIA78RMO15F/PI 15
KIA78RMO018F/PI 1.8
KIA78RMO20F/PI 2.0 F : DPAK-5
KIA78RMO025F/PI 2.5 Pl : TO-2201S-4
A 1 DIM | MILLIMETERS
KIA78RMO030F/PI 3.0 c L A 6.6+0.2
T B 6.1£02
KIA78RMO33F/PI 3.3 a 1 c 50402
! D 1.10£0.2
KIA78RMO50F/PI 5.0 ‘ E 2.70+0.2
m I F 1.27+0.1
‘ < H 0.5+0.2/-0.1
1 2.30+0.2
‘ H H | H L JN ] 0.5+0.1
MAXIMUM RATINGS (Ta=25<%) - m ﬁ i " 5 e Ty
H ~
CHARACTERISTIC SYMBOL | RATING | UNIT s CHLL
P 1.00+0.1
V
Input Voltage IN 16 \% M ® DC INPUT (Vin)
(3 ON/OFF CONTROL (V¢)
ON/OFF Control Voltage Ve 16 \Y/ 000006 & BCOUTPUL (vey c
Output Current lout 05 A % i
Power Dissipation 1 F 1.3
. Pp1 W
(No heatsink) Pl 15
Power Dissipation 2 F 13 DPAK-5
. . Pb2 W
(Without heatsink) Pl 15
Junction Temperature T; 125 e
Operating Temperature Topr -20~80 C
Storage Temperature Tstg -30~125 c
Soldering Temperature Teol 260 T
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KIA78RMO00F/PI~-KIA78RMO50F/PI

BLOCK DIAGRAM - 1 (Adjustable-Type)
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BLOCK DIAGRAM - 2 (Fixed-Type)
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KIA78RMO00F/PI~-KIA78RMO50F/PI

ELECTRICAL CHARACTERISTICS

KIA78RMOO00F/PI  (Unless otherwise specified, Vy=2.8V, Tj=25<)

CHARACTERISTIC SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
V|N:2.8V, IOUT=025A 1.225 1.25 1.275
Output Voltage Vout < < < < \Y%
2.8Vf\_/,N =12V, BmA =Ilgyr =0.5A, 121 1.25 129
0C=Tj=125C
Line Regulation Reg Line 2.8V =V |y £12V, lgyt=0.25A - 5 20 mV
Load Regulation Reg Load V|n=2.8V, 5MA =lgy7 =0.5A, - 5 20 mV
2.8V éVIN §12V, IOUT:OA - 0.8 1.8
Quiescent Current Ig mA
2.8V =V N =12V, loyr=0.5A - 10 20
V|N:2.1V, IOUTZOA - 0.7 5
Starting Quiescent Current Igstart mA
V|N:2.5V, IOUT:0'5A - 10 30
. V|N:2.8V, IOUT:50mA,
Output Noise Voltage V - 110 -
P g No 10Hz =f= 100kHz ATmS
Ripple Rejection R-R 2.8V =V | =12V, lgyt=50mA, f=120Hz 53 65 - dB
lOUT:0'25A - 0.3 0.5
Dropout Voltage Vb \%
lOUT:0'5A - 0.5 -
ELECTRICAL CHARACTERISTICS
KIA78RMO15F/PI  (Unless otherwise specified, V,y=3.8V, Tj=25<)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT
Vin=3.8V, lgyr=0.25A 1.45 15 1.55
Output Voltage Vo \Y
p g uT 2.8V é\_/m <12V, 5mA =lgyr=0.5A, 1.434 15 1.566
0 C=Tj=125TC
Line Regulation Reg Line 2.8V =V | =12V, lgyt=0.25A - 5 20 mvV
Load Regulation Reg Load Vn=3.8V, 5mA =lgy7r =0.5A - 5 20 mV
. 2.8V =V =12V, lgyt=0A - 0.8 1.8
Quiescent Current Ig mA
2.8V §V|N ngV, IOUT:05A - 10 20
. . V|N:2.1V, IOUTZOA - 0.7 5
Starting Quiescent Current Istart mA
V|N:2.5V, IOUTZO.SA - 10 30
. V|N:3.8V, IOUTZSOmA,
V - -
Output Noise Voltage NO 10Hz <f = 100kHz 75 A/rms
Ripple Rejection R-R 2.8V =V )y =12V, lgyr=50mA, f=120Hz 53 65 - dB
lout=0.25A - 0.5 0.7
Dropout Voltage Vb \%
lOUT:0'5A - 0.6 -
Quiescent Current (OFF mode) loorm Vc=0.4V, 28V =V =12V - 0.5 5 #A
Output Control Voltage (ON) Vcony loyt=0.1A 2 - - \V/
Output Control Voltage (OFF) Ve orr) - - - 0.8 \Y
Output Control Current (ON) lcon) Vin=Vc=3.8V, lgyr=0.1A - 20 100 A
Output Control Current (OFF) lcorr Vn=3.8V, V=0V - 0.1 2 LA
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KIA78RMO00F/PI~-KIA78RMO50F/PI

ELECTRICAL CHARACTERISTICS

KIA78RMO18F/PI (Unless otherwise specified, V,y=3.8V, Tj=25<)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

V=38V, loyt=0.25A 1.75 1.8 1.85

Output Voltage Vour Siv;:/g 1§251>2<;/ 5MA = loyr=0.5A, 1732 18 1868 \4

Line Regulation Reg Line 2.8V =V =12V, loyt=0.25A - 5 20 mV

Load Regulation Reg Load Vin=3.8V, BmA =lgyr =0.5A - 5 20 mV

Quiescent Current lo 28V ZVin =12V, lour=0A _ 08 L8 mA
2.8V =V =12V, loy1=0.5A - 10 20

Starting Quiescent Current lostart) Vin=2.1V, lour=0A - 07 > mA
ViN=2.5V, loyt=0.5A - 10 30

Output Noise Voltage Vo \1/(')’:723;;; ;gglzzszomA' - 75 - Arms

Ripple Rejection R-R 2.8V =V =12V, lgyr=50mA, f=120Hz 53 65 - dB
lour=0.25A - 0.3 0.5

Dropout Voltage Vb \Y
lour=0.5A - 0.5 -

Quiescent Current (OFF mode) lo(oFr) Vc=0.4V, 28V=V =12V - 0.5 5 LA

Output Control VVoltage (ON) Vcon) loyt=0.1A 2 - - \V/

Output Control Voltage (OFF) Vc(orR - - - 0.8 \Y

Output Control Current (ON) Icon) Vin=Vc=3.8V, lgyr=0.1A - 20 100 PA

Output Control Current (OFF) lcorr Vn=3.8V, V=0V - 0.1 2 #A

ELECTRICAL CHARACTERISTICS
KIA78RMO20F/PI  (Unless otherwise specified, V=4V, Tj=25T)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

V=4V, loyt=0.25A 1.95 2.0 2.05

Output Voltage Vour g,g}vj}/g lgzézg/ 5MA =1yt =0.5A, 193 20 207 \4

Line Regulation Reg Line 3.0VEV| 212V, lgyt=0.25A - 5 20 mV

Load Regulation Reg Load Vn=4V, SmA =lgyr =0.5A - 5 20 mV

Quiescent Current lo 3OVEVIN =12V, lour=0A _ 08 L8 mA
3.0V =V =12V, loyr=0.5A - 10 20

Starting Quiescent Current lo(start) Vin=2aV. lour=0A - 07 > mA
Vin=2.6V, loyt=0.5A - 10 30

Output Noise Voltage Vo \1/('”’\1':24;( éli%TO:ks:')ZmA - 80 } Arms

Ripple Rejection R-R 3.0V =V =12V, lgyr=50mA, f=120Hz 52 65 - dB

Dropout Voltage Vo lour=0.25A ] 03 05 Vv
lour=0.5A - 0.5 -

Quiescent Current (OFF mode) looFR) V=04V, 3.0V=V) =12V - 0.5 5 A

Output Control VVoltage (ON) Veony loyt=0.1A 2 - - \Y

Output Control Voltage (OFF) Ve orr) - - - 0.8 \Y

Output Control Current (ON) lcon) Vin=Vce=4V, loyr=0.1A - 25 100 LA

Output Control Current (OFF) lcorr Vin=4V, V=0V - 0.1 2 7.\
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KIA78RMO00F/PI~-KIA78RMO50F/PI

ELECTRICAL CHARACTERISTICS

KIA78RMO025F/PI  (Unless otherwise specified, V,y=4.5V, Tj=25<)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

V=45V, loyt=0.25A 2.438 25 2.562

Output Voltage Vour 35V =V =12V, 5mA=loyr <0.5A, 0412 ”t 2538 \4
0C=Tj=125C

Line Regulation Reg Line 35V EV | £12V, loyt=0.25A - 5 20 mV

Load Regulation Reg Load Vin=4.5V, 5mA =lgyr £0.5A - 5 20 mV

Quiescent Current lo 3EVEVIN =12V, lour=0A _ 08 L8 mA
3.5V =V =12V, loyr=0.5A - 10 20

Starting Quiescent Current lostart) Vin=2 1V, lour=0A ] 09 > mA
Vin=2.7V, loyt=0.5A - 12 30

Output Noise Voltage Vo \1/('”’\1':24;\; fgglzzszomA' - 95 - Arms

Ripple Rejection R-R 3.5V =V =12V, lgyr=50mA, f=120Hz 53 64 - dB

Dropout Voltage Vo lour=0.25A ] 03 05 Vv
lour=0.5A - 0.5 -

Quiescent Current (OFF mode) lo(oFR) Vc=0.4V, 35VEV =12V - 0.5 5 PA

Output Control VVoltage (ON) Vcon) loyt=0.1A 2 - - \V/

Output Control Voltage (OFF) Vc(orR - - - 0.8 \Y

Output Control Current (ON) Icon) Vin=Vc=4.5V, lgyr=0.1A - 30 100 A

Output Control Current (OFF) lcorr V|n=4.5V, V=0V - 0.1 2 #A

ELECTRICAL CHARACTERISTICS
KIA78RMO30F/PI (Unless otherwise specified, V\y=5V, Tj=25<)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

Vin=5.0V, loyt=0.25A 2.925 3.0 3.075

Output Voltage Vour g,%v;}/g i;zg/ 5mA <loy =0.5A, 2 895 30 3105 \4

Line Regulation Reg Line 4.0V =V 212V, loyt=0.25A - 5 20 mV

Load Regulation Reg Load ViN=5.0V, SmA =lgyr =0.5A - 5 20 mV

Quiescent Current lo HOVEVINELZY, lour=0A - 08 L8 mA
4.0V =V )y =12V, loyr=0.5A - 10 20

Starting Quiescent Current lo(start) V=21V, lour=0A - t ° mA
Vin=2.8V, loyt=0.5A - 13 30

Output Noise Voltage Vo \1/(')&25;\; fgglzzszomA' - 110 - ANrms

Ripple Rejection R-R 4.0V =V =12V, loyt=50mA, f=120Hz 50 63 - dB

Dropout Voltage Vo lour=0.25A ] 03 05 Vv
lour=0.5A - 0.5 -

Quiescent Current (OFF mode) lo(oFR) V=04V, 4.0V =V =12V - 0.5 5 PA

Output Control VVoltage (ON) Vcony lout=0.1A 2 - - \V/

Output Control Voltage (OFF) Ve orr) - - - 0.8 \Y

Output Control Current (ON) lcon) ViNn=Vc=4.5V, lgyr=0.1A - 35 100 LA

Output Control Current (OFF) lcorr V|n=5.0V, V=0V - 0.1 2 A
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KIA78RMO00F/PI~-KIA78RMO50F/PI

ELECTRICAL CHARACTERISTICS

KIA78RMO33F/PI (Unless otherwise specified, V,y=5.3V, Tj=25<)

CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

Vin=5.3V, loyt=0.25A 3.218 3.3 3.382

Output Voltage Vour 43V =V =12V, SmA=lour=0.5A, 3184 33 3416 \4
0C=Tj=125C

Line Regulation Reg Line 4.3V =V =12V, loyt=0.25A - 5 20 mV

Load Regulation Reg Load Vin=5.3V, BmA =lgyr =0.5A - 5 20 mV

Quiescent Current lo HVEVINELZY, lour=0A _ 08 L8 mA
4.3V =V =12V, lgyr=0.5A - 10 20

Starting Quiescent Current lostart) Vin=2-1V, lour=0A - L1 > mA
Vin=2.9V, loyt=0.5A - 13 30

Output Noise Voltage Vo \1/(')’:725;}; ;gglzzszomA' - 115 - Arms

Ripple Rejection R-R 4.3V =V =12V, loyt=50mA, f=120Hz 48 61 - dB
lour=0.25A - 0.3 0.5

Dropout Voltage Vb \Y
lour=0.5A - 0.5 -

Quiescent Current (OFF mode) lo(oFr) Vc=0.4V, 43V=V =12V - 0.5 5 LA

Output Control VVoltage (ON) Vcon) loyt=0.1A 2 - - \V/

Output Control Voltage (OFF) Vc(orR - - - 0.8 \Y

Output Control Current (ON) Icon) Vin=Vc=5.3V, lgyr=0.1A - 35 100 A

Output Control Current (OFF) lcorr V|n=5.3V, V=0V - 0.1 2 #A

ELECTRICAL CHARACTERISTICS
KIA78RMO50F/PI  (Unless otherwise specified, V=7V, Tj=25T)
CHARACTERISTIC SYMBOL TEST CONDITIONS MIN. TYP. MAX. UNIT

V=7V, lout=0.25A 4.88 5.0 512

Output Voltage Vour g,g}vj}/g lgzézg/ 5MA =1yt =0.5A, 483 50 517 \4

Line Regulation Reg Line 6.0V =V |y =12V, lgyr=0.25A - 5 20 mV

Load Regulation Reg Load V|N=7.0V, SmA =gyt =0.5A - 5 20 mV

Quiescent Current lo BOVEVINE12Y: lour=0A _ 08 L8 mA
6.0V =V =12V, loyr=0.5A - 10 20

Starting Quiescent Current lo(start) Vin=2aV. lour=0A - L3 > mA
Vin=3.0V, loyr=0.5A - 14 30

Output Noise Voltage Vo \1/('”’\1':27;(\; ;gglzzszomA' - 150 - ANrms

Ripple Rejection R-R 6.0V =V =12V, lgyr=50mA, f=120Hz 48 60 - dB

Dropout Voltage Vo lour=0.25A ] 03 05 Vv
lour=0.5A - 0.5 -

Quiescent Current (OFF mode) looFR) V=04V, 6.0V=V ) =12V - 0.5 5 A

Output Control VVoltage (ON) Veony loyt=0.1A 2 - - \Y

Output Control Voltage (OFF) Ve orr) - - - 0.8 \Y

Output Control Current (ON) lcon) Vin=Vc=7.0V, lgyr=0.1A - 50 100 LA

Output Control Current (OFF) lcorr Vin=7.0V, V=0V - 0.1 2 7.\
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KIA78RMO00F/PI~-KIA78RMO50F/PI

Fig. 1 Standard Test Circuit & Application Circuit (Adjustable-Type)

o
4 + v Vour
w2 T [I/77
0.33pF 47uF E{L
R2 R2
Vour = Vief X (1+R7)=125x(1+R7)
Fig. 2 Standard Test Circuit (Fixed-Type)
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KIA78RMO00F/PI~-KIA78RMO50F/PI

Fig. 3 Ripple Rejection Test Circuit (Adjustable-Type)

Rl
1KQ

104F

ilo

RL

) eo

f=120Hz(sine wave)
ei=0.5Vrms

Fig. 4 Ripple Rejection Test Circuit (Fixed-Type)

&

RR=20log(ei/e0)

[[777 Ry Weo
47uF
f=120Hz(sine wave)
ei=0.5Vrms
RR=20log(ei/eo0)
Fig. 5 Application Circuit for Standard (Fixed-Type)
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KIA78RMO00F/PI~-KIA78RMO50F/PI

Fig.6 Vour - T; Fig. 7 Vour - Vix
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KIA78RMO00F/PI~-KIA78RMO50F/PI

OUTPUT VOLTAGE DEVIATION  Vj (V)

POWER DISSIPATION P, (W)

Fig.12 Vp - T;
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0.1 T |
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0
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JUNCTION TEMPERATURE Tj (O
Fig.14 Pp - Ta (F-Type : DPAK-5)
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RIPPLE REJECTION RR (dB)

POWER DISSIPATION P, (W)

Fig.13 RR-f
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Fig.15 Pp - Ta (PI-Type : TO-2201S-4)
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