KE E SEMICONDUCTOR KIA78MO5P/PI~
TECHNICAL DATA KIA78M15P/PI

BIPOLAR LINEAR INTEGRATED CIRCUIT

KOREA ELECTRONICS CO.LTD.

THREE TERMINAL POSITIVE VOLTAGE REGULATORS
5V, 8V, 12V, 15V. N
R
B
KIA7TEBM X X Series of three-terminal positive 1 i
voltage regulators employ built-in current limiting, I—r - = P
thermal shutdown, and safe—operating area protection - ‘ - D4 | BILLMETERS
which makes them virtually immune to damage from i R
output overloads. With adequate heatsinking, they can ‘ L B
deliver in excess of 05A output current. - | ! x : s
- ! - 3 050050
==l —
FEATURES RLpL— AT
- Qutput current in excess of 05A. . u 7o
+ No external components. TL: 2 jf;] : ‘?ﬁ?x
- Internal thermal overload protection. o] e : 120
- Internal short circuit current limiting. 1. mEUT R Sm0Enzo
- Qutput transistor safe-area compensation. 2 COMMON(CASE) : e
+ Available in TO-220AB and TO-220I3 package. 2. OUTPUT
TO—-220AB
MAXIMUM RATINGS (Ta=257T)
CHARACTERISTIC SYMBOL RATING UNIT | s ¢ [ou] wunEmEss
= A 10,30 MAX
e my of I :
Input Voltage Vm 35 v . ;)\J 2 1B £ v
] i 0.85 UAX
o™ ! E 43.20£0.20
Power Dissipation Pp IIIi(:Trliaeléy (Notel) F 5001080
. . N
Operating Junction ! e . by 7" L YT
Temperature i 40~125 C MH )j?d }&L i 50 1t
| l ~ B L L 1.20
Storage Temperature Tatg -55~150 T > » Y : l:‘j
0 4504020
Soldering Temperature . — 1 B 50
(10 SeCOHdS) Tso] 260 C WL . 4~I4—H ; asexjf;).ao
* Notel © - Thermal Resistance Junction-Cases. »TI\ | s =
(Rap=510/W.) {rrsts R
+ Thermal Resistance Junction-Air. v BBH015
(RQjA:GSEC/W.) 1. INPUT
2. COMMON
3. OUTPUT
TO-220I5
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EQUIVALENT CIRCUIT

VIN
R1 D3
80k Q11
Q12 Q15
Ma - Q16
R15
1.14k
D2
100
~ R16
R19 05
100 :
Q17 Vour
AN
R20
R12 1k TO 11k
7k
B
Q18 Q1 9 (4V)
i
—
‘/Dl R18 R10
500 550
R9
RZ R7 4k
1.9k 16.5k c1
20pF -
R11 2z [— I q1o
4.97k pe R21
R3 4k
c2 26
0.4pF \Q"’
Ao
AN +— @8
— Q13 —— Q3 — a5 Q8
R R5 RG6 R8
e 1 2% 12.1k 1k 4k
GND
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ELECTRICAL CHARACTERISTICS
KIA78MO5F/PI
(unless otherwise specified : Vin=10V, C=0.334F, Co=0.14F)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Io=500mA 48 5.0 5.2
Output Voltage Vo —T-= vV
5mA =To=500mA 475 50 5%
Po=7.0W, 75V V=20V
T2VEVm=25V, Io=100mA - - 50
Line Regulation Vreg Line mV
TA2VEVmN=25V, Ig=500mA - - 100
Load Regulation Ve Load | SmA<To=500mA - - 100 mV
Quiescent Current Iy Io=b00mA - 4 6 mA
SmA = o= 500mA - - 05 mA
Quiescent Current Change Alg
THV=V=25V, In=500mA - - 10 mA
Output Noise Voltage Vo f=10Hz~100kHz - 40 - v
Ripple Rejection R:‘R f=120Hz, Ip=500mA 85 T8 - dB
Dropout Voltage Vo I5=500mA - 2.0 - Vv
Long Term Stability AV I5=500mA - - 20 mV,/khrs
Short Circuit Current Isc V=36V - 300 - mA
Output Voltage Drift AV AT | Ip=hmA, T3=0~1257C - -05 - mV/c
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ELECTRICAL CHARACTERISTICS
KIA78MORF/PI
(unless otherwise specified : Vin=14V, C=0.334F, Co=0.14F)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
Io=500mA N 8 83
Cutput Voltage Vo 5mA = o< 500mA -5 . y v
Pp75W, 105VEVKE 23V ) '
105V EViNE 25V, Tp=100mA - - 80
Line Regulation Vreg Line mV
105V EVinE 25V, Ip=500mA - - 160
Load Regulation Vree Load | BmAZIo£500mA - - 160 mV
Quiescent Current Iy Io=b00mA - 4 6 mA
SmA £ £500mA - - 05 mA
Quiescent Current Change Alg
105VEVNE 25V, T=500mA - - 10 mA
Output Noise Voltage Vo f=10Hz~100kHz - 50 - v
Ripple Rejection R:‘R f=120Hz, Ip=500mA 85 5 - dB
Dropout Voltage Vo I5=500mA - 2.0 - Vv
Long Term Stability AV I5=500mA - - 40 mV/khrs
Short Circuit Current Isc V=36V - 300 - mA
Output Voltage Drift AV/AT | Io=bmA, T=0~125T - -05 - mV/¢
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ELECTRICAL CHARACTERISTICS
KIA78M12F/PI
(unless otherwise specified : Vin=19V, C=0.33uF, Co=0.14F)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. UNIT

Io=500mA 115 12 125

Output Voltage Vo SmA £ To £ 500mA w » 106 v
Po276W, 148VEVNE 2TV ’ ’
145VEVNE 30V, Tp=100mA - - 120

Line Regulation Vreg Line mV
145V EaViNE 30V, Ip=500mA - - 240

Load Regulation Vreg Load | DmAZIo2500mA. - - 240 mV

Quiescent Current e T=500mA - 4 6 mA
SmA Lo £500mA - - 05 mA

Quiescent Current Change Alg
14.8VEaV2 30V, Ig=500mA - - 10 mA

Output Noise Voltage Vo f=10Hz~ 100kHz - 75 - "

Ripple Rejection R‘R f=120Hz, Io=500mA 65 75 - dB

Dropout Voltage Vo Io=500mA - 2.0 - Vv

Long Term Stability AVg Io=500mA - - 48 mV/khrs

Short Circuit Current Isc V=35V - 300 - mA

Output Voltage Drift AVe/AT | To=5mA, T5=0~125T - -05 - mV/T
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ELECTRICAL CHARACTERISTICS
KIA78M15F/PI
(unless otherwise specified : Vin=19V, C=0.33uF, Co=0.14F)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. | TYP. | MAX. UNIT

Io=500mA 14.4 15 156

Output Voltage Vo SmA £ To £ 500mA e . . v
Pp276W, 18VEVinE 30V ' '
176VEAVINE 30V, Tp=100mA - - 150

Line Regulation Vreg Line mV
176VEVNE30V, Ip=500mA - - 300

Load Regulation Vreg Load | DmAZIo2500mA. - - 300 mV

Quiescent Current e T=500mA - 4 6 mA
SmA Lo £500mA - - 05 mA

Quiescent Current Change Alg
1BV VW30V, Ip=500mA - - 10 mA

Output Noise Voltage Vo f=10Hz~ 100kHz - 90 - "

Ripple Rejection R‘R f=120Hz, Io=500mA 65 70 - dB

Dropout Voltage Vo Io=500mA - 2.0 - Vv

Lone Term Stability AVg Io=500mA - - 60 mV/khrs

Short Circuit Current Isc V=35V - 300 - mA

Output Voltage Drift AVe/AT | To=5mA, T5=0~125T - -1 - mV/T
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PEAK OUTPUT CURRENT RIPPLE REJECTION
1.50 100
~ = L
= =
2 1.25 Ty =0°C 2 8o L Vour =5V
c : e
1.00 2 | Vour =15V
= Ty =25°C E 60 ouT
2t | [
5 0.75 =
o — 2
o /f Ty =1500] - 82 40
E 050 -
& / 2 5oL VN ~Vour=8Vpc +3.5Vrms
g 0.25 & [gup=500mA
= — Ty=25°C
0 0 L L Lrim [
0 5 10 15 20 25 30 10 100 1k 10k 100k
INPUT-OUTPUT DIFFERENTIAL (V) FREQUENCY (Hz)
RIPPLE REJECTION DROPOUT VOLTAGE
90 2 25
E f=120Hz i ‘
Vv —Vour =8Vne =
= +3.5Vrms £ 2.0 =——|Tlour=500ma
80 Topr=500mA & I IR ey
z Y =
S Ty =25°C = a—
B e E 1.5 Igyr=250mA —
E 70 = L]
Z L % VSO"[[JT E 1.0 Tour=0.0mA —
= 80— 1ev 1z 5 o5 ‘
& | s !
=5 EI' AVouT=100mV
50 =) 0 | |
0 5 10 15 20 25 & 0 25 B0 75 100 125 150
OUTPUT VOLTAGE (V) JUNCTION TEMPERATURE (°C)
OUTPUT VOLTAGE
= (Normalized to 1V at Tj =25°C) QUIESCENT CURRENT
. 1.015 = 6.0 —
= ouT=
E 1.010 = 5.5 IQ[_I[':?IHA
S 1.005 B Ty =r5°¢
= 8 5.0
£ 1.000 2
& 0.995 2 45 ——
=)
2 0.990 S L
Z 4
& 0.985 @
= B 3.5
= 0.980 =
= o
& 0.975 3.0
=4 0 25 50 %5 100 125 150 5 10 15 20 25 30 35
JUNCTION TEMPERATURE (°C) INPUT VOLTAGE (V)
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-
&n

o
=)

QUIESCENT CURRENT (mA)
0 o
=3 I3

40

30

20

10

-10

-20

OUTPUT YOLTAGE DEVIATION (mV)

QUIESCENT CURRENT

JUNCTION TEMPERATURE (°C)

LINE TRANSIENT RESPONSE

e
M
~
ViN =10V
| VouT =5V
I
0 25 50 75 100 125 150

Design Considerations

The KIATSMXX fixed voltage regulator series has

20
LT T KIA7BMO5
INPUT _VOLTAGE
= 15
10
5
OUTPUT VOLTAGE
DEVIATION 0
| Ty =r5C
Io=500mA
— Vg=5.0V
L L L
0 - 4 6 8 10 12
TIME (us)

INPUT VOLTAGE (V)

built-in thermal overload protection which prevents
the device from being damaged due to excessive
junction temperature.
The regulators also contain internal short-circuit
protection which limits the maximum output current,
and safe-area protection for the pass transistor which
reduces the short circuit current as the voltage across
the pass transistor is increased. Although the internal
power dissipation is autormnatically lmited, the maximum
junction temperature of the device must be kept
below+125C in order to meet data sheet specifications.
An adequate heatsink should be provided to assure this
limit is not exceeded under worst-case operating
conditions {maximum input voltage and load current)
if reliable performance is to be obtained.

OUTPUT IMPEDANCE

10

Ju—y
<
1

VN =10V
Vour=>5V
Igur=250mA

Ty =25°¢C

0.01

QUTPUT IMPEDANCE (Q)
@
l\ I

0.001

10

100

1k 10k

FREQUENCY (Hz)

100k 1M

LOAD TRANSIENT RESPONSE

£ 40 1.0

- [ vi=10v KIA7BMO5

o Vo =5.0V —

E 3.0 LOAD CURRENT 0.5 E

520 0 .

a z
=

B1.0 =

2 OUTPUT VOLTAGE =

g DEVIATION 2

= 0

> 2

£ -1.0 g

=5}

g -zo0

o 0 10 20 30 40 50 6O

TIME (us)

VINT IN ouT T VouT
i — — **
0.33uF 0.1uF
KIA78MXX
GND

+ Required if regulator input is more then 4 inches
form input filter capacitor (or if no input filter
capacitor is used),

#4 Optional for improved transient response.
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