KA78MXX/I FIXED VOLTAGE REGULATOR (POSITIVE)
3-TERMINAL 0.5A POSITIVE T0-220
VOLTAGE REGULATORS

The KA73MXXC/I series of three-tarminal positive regulators are avail-
abie in the TO-220 package with several fixed output voltages making

it useful in a wide range of applicaticns.

FEATURES

s OQutput Current up to 0.5A
« Qutput Voltages of 5; 6; 8; 10; 12; 15; 18; 20; 24V

1:input 2: GND 3: Output

« Thermal Overload Protection ORDERING INFORMATION
» Short Circuit Protection
» OQutput Transistor SOA Protection Device Package Opserating Temperature
» industrial and commercial temperature range KA78MXX T0-220 0~+125C
KA78MXXI | TO-220 -40 ~ +125C
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KA78MXX/

FIXED VOLTAGE REGULATOR (POSITIVE)

ABSOLUTE MAXIMUM RATINGS (T,=25T, unless otherwise specified)

Characteristic Symbol Value Unit
Input Voltage (for Vo = 5V 10 18V) Vv 35 \Y
{tor Vo = 24V) v, 40 v
Thermal Resistance Junction-Cases Reic 5 Tw
Thermal Resistance Junction-Air Reja 65 Tw
Operating Temperature Range KA78XX! T -40~ + 125 T
KA78XX OFR 0~ + 125 T
Storage Temperature Range Tsre -85~ + 150 T

KA78M05/1 ELECTRICAL CHARACTERISTICS
{Refer to the test circuits, Tun s T; < 125T, 1h=350mA, Vi=10V, unless otherwise specified, C;= 0.33 ¢ F, Co=0.1 ¢ F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=25TC 4.8 5 52
Qutput Voltage Vo Iy = 5 to 350mA \
4.75 5 5.2
V= 7 to 20V 5
. . lo = 200mA Vi= 7 to 25V 100
Line Regulat 4Vo v
ne Feguiation T,=25C V, = 8 to 25V 50 m
Load Requlati 4V, lo=5mAt00.5A, T, = 25T 100 mv
oac Reguation ° |'io=5mAto 200mA, T, =25T 50
Quiescent Current la T=25T 4.0 [ mA
{0 = 5mA to 350mA 0.5
Quiescent Current Change dlg Io = 200mA 08 mA
V) = 8 to 25V )
: dVo o = 5mA
t Vi ft - -05 mVv/C
Output Voltage Dri T,= 010125
Output Noise Voltage Va f = 10Hz to 100KHz 40 uV
. . f = 120Hz, lo = 300mA
R ! 62 dB
Ripple Rejection R V,=81018V
Dropout Voltage Vo T,=25T, lop = 500mA 2 \
Short Circuit Current lsc T=25TC, V= 35V 300 mA
Paak Current lpk T,=25T 700 mA

* Tran < Ty < Tinx
KA78MXXE :Tmn=-40T, Tpax = +125T
KA78MXX : Tpn=0T, Tpax = +125T

* {oad and line regulation are specified at constant junction temperature. Change in Vo due to heating effects
must be taken into account separately. Pulse testing with low duty is used.




KA78MXXAN FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M06/1 ELECTRICAL CHARACTERISTICS
(Reter to the test circuits, Tryen < T,< 125TC, b=350mA, Vi=11V, unless otherwise specified, C,=0.33 u«F, Co=0.1 x F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=25C 5.75 6 8.25
Qutput Voltage Vo fo = 5 to 350mA A
57 6 .
V= 8 to 21V 63
Line Regulation IV Io = 200mA V=810 25V 100 mv
T,=25C V, =9 1o 25V 50
Load Regulation IVo lo=5mAto 0.5A, T,=25T 120 my
Io = 5mA to 200mA, T, =25T 60
Quiescent Current lq T=25C 4.0 6 mA
lo = 5mA to 350mA 05
Quiescent Current Change dla o = 200mA 08 mA
V=910 25V ’
. dVo b =5mA
Output Volta ft -0.5 \Y/
tout Voilage Dri T | 1,-010125C mv/T
Qutput Noise Voltage Vn f = 10Hz to 100KHz 45 uV
. . f=120Hz, lo = 300mA
Ripple Rejecti RR 59 dB
ipple Rejection Vi= 810 10V
Dropout Voltage Vp Ts=25T, lb = 500mA 2 \'
Short Circuit Current fsc T=257, Vi= 35V 300 mA
Peak Current lox T,=25¢C 700 mA
*Tran
KA78MXXETpan=-40T
KA78MXX Tyn=0T

* Load and line regulation are specified at constant, junction temperature. Change in Vg due to heating effects must be taken
into account separately. Pulse testing with low duty is used.




KA78MXX/I

FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M08/1 ELECTRICAL CHARACTERISTICS
(Refer to the test circuits, Tyun < T, <1257, 10=350mA, V=14V, uniess otherwise specified, Cy= 0.33 u F, Co=0.1 » F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=256T 7.7 8 8.3
Output Voltage Vo ls = 5 to 350mA \
Vi= 10.5 10 23V 75 8 8.4
=2 = 10.5 t \")
Line Regulation dVo lo = 200mA Vi= 1051025 100 mv
T,=25C Vi= 1110 25V 50
Load Reaulation Y lo=5mAto0.5A, T,=25C 160 v
egua ° | iy=5mAto 200mA, T, =25C 80 ™
Quiescent Current o T,=26C 4.0 ] mA
lo = 5mA to 350mA 0.5
Quiescent Current Change dla lp = 200mA 0.8 mA
V; = 10.5 {0 28V
" Vo lo = 5mA
O Voltage Drift ndbhg -05
utput Voliage Dr 7T | T,=0t0125C mv/T
Output Noise Voltage Vn f = 10Hz to 100KHz 52 uV
" T f = 120Hz, ip = 300mA
Ripple Rejecti RR 5 B
ippie Rejection Vi=910 19V 6 d
Dropout Voltage Vo T,=25T, lp = 500mA 2 Y
Short Circuit Current Isc T=257, Vi= 35V 300 mA
Peak Current Ipx T,=25C 700 mA
“Twin
KA78MXXET \wn=-40T
KA78MXX:T\n=0'C

* L.oad and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.




KA78MXX/1

FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M10/1 ELECTRICAL CHARACTERISTICS
(Refer to the test circuits, Taun<T,= 1257, lb=350mA, V=17V, unless otherwise specified, C;= 0.33 4 F, Cp=0.1 x4 F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=25T 9.6 10 104
Output Voltage Vo lo =5 to 350mA \'
R 1 )
V=125 to 25V 95 0 105
Line Regulation Vo lo = 200mA Vi=12.5 to 25V 100 mv
T,=25T Vy= 13 to 25V 50
Load Requlati ’ 4V, lo=5mAto 0.5A, T,=25T 200 v
0ad Heguiation °® [Tl =5mAto 200mA, T, = 25T 100 m
Quiescent Current o T=25C 4.1 -] mA
Ip = SmA to 350mA 0.5
Quiescent Current Change dlg lo = 200mA 08 mA
V,=12.5 to 25V '
. dVg lo = 5mA
O t Drift Pl -05 V/
utput Voltage D 7T | T,=010125C mv/T
Output Noise Voltage Vn f= 10Hz to 100KHz 65 uV
. _— f = 120Hz, I = 300mA
Ripple Rejection RR Vi= 1310 23V 55 dB
Dropout Voltage Vp T, =257, lo = 500mA 2 \
Short Circuit Current Isc T=25TC, Vi= 35V 300 mA
Peak Current Ipx T;=26T 700 mA
“Tun
KA7BMXX L Tpn=-40T
KA7BMXX: Trn=0T

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
into account separately. Pulse testing with low duty is used.




KA78MXXAN

FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M 121 ELECTRICAL CHARACTERISTICS
(Refer to the test circuits, Tun<T,= 125T, b=350mA, V;=18V, uniess otherwise specified, C)= 0.33 ¢ F, Co=0.1 » F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=25C 1.5 12 125
Qutput Voitage Vo o = 5 t0. 350mA \Y
1. 1 .
Vi=14.51t0 27V 5 2 126
Lines Regulation IVo lo = 200mA Vi= 14.5 to 30V 100 y
T,=25C V; = 16 to 30V 50
Load Regulation Ve lo=5mAto 0.5A, T,=25T 240 iy
o= 5mAto 200mA, T,=25T 120
Quiescent Current lg T=25T 4.1 6 mA
{o = 5mA to 350mA 0.5
Quiescent Current Change dla fo = 200mA 08 mA
Vi = 14.5 to 30V )
. dVo lo = 5mA
Output Voltage Drift -05 VA
P e 27 | T.=0t0125¢C m
Oulput Noise Voltage Vu f = 10Hz to 100KHz 75 ®V
. - f = 120Hz, I = 300mA
Ripple Rejecti RR B
ipple Rejection Vi= 16 10 25V 55 d
Dropout Voltage Vo Ti=287T, lo = 500mA 2 A
Short Circuit Current Isc T=25T, Vi= 35V 300 mA
Peak Current tox Ty=25C 700 mA
’TMN
KA78MXXI:Tyn=-40C
KA78MXX:Tpn=0TC

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heéating effects must be taken
into account separately. Pulse testing with low duty is used.




KA78MXX/

FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M15/1 ELECTRICAL CHARACTERISTICS
{Refer to the test circuits, Tun s T, < 1257, lb=350mA, V=23V, unless otherwise specified, Ci= 0.33 4 F, Co=0.1 2 F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=25T 14.4 15 15.6
Output Voltage Vo lo = 5 to 350mA v
4. 3
V= 17.5 to 30V 14.25 15. 15.75
. . Vo lo = 200mA Vi= 17.5to 30V 100
Line Regulation T,=25C Vi = 20 1o 30V 50 mV
= to05A, T, = 300
Load Regulation dVo lo=5mAto0.5A T, =25C mv
lo = 5mA to 200mA, T, =25T 150
Quiescent Current lg T=25T 4.1 6 mA
lo = BmA to 350mA 0.5
Quiescent Current Change Ao lo = 200mA 0.8 mA
Vi = 17.5 to 30V ’
. dVe lo = 5mA
Output Voltage Drift -1 A\
viput Yoriage br 77 | T.-0to125C myit
Output Noise Voltage VN f = 10Hz to 100KHz 100 VvV
. o f = 120Hz, lo = 300mA
54 daB
Ripple Rejection RR V,= 185 10 28.5V
Dropout Voltage Vo T,=257, Io = 500mA 2 v
Short Circuit Current Isc T=25TC, Vi=35V 300 mA
_|_Peak Current Iex Ty=25TC 700 mA
*Tran
KA78MXXETun=-40T
KA7EMXX: Tian=0T

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken
inte account separately. Pulse testing with low duty is used.




KA78MXX/1

FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M18/1 ELECTRICAL CHARACTERISTICS

(Refer to the test circuits, Tyan < T =< 1257, b=350mA, V=26V, unless otherwise specified, C,= 0.33 2 F, Co=0.1 1« F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=25T 17.3 18 18.7
Cutput Voltage Vo lo = 510 350mA v
7. i
Vi= 20.5 to 33V 7.1 18 189
. . Io = 200mA V=21 to 33V 100
Line Regulation AV,
> ° |m=2st Vi = 24 10 33V 50 mv
lo=5mAto 0.5A, T,=25TC 360
i AV,
Load Regulation ° [Tl =5mAto 200mA, T, = 25T 180 mv
Quiescent Current i T=25C 4.2 5] mA
Io = 5mA to 350mA 0.5
Quiescent Current Change Al lo = 200mA 08 mA
V=21 to 33V ’
. A o= 5mA
t Vol Drift 11 V
Output Voitage Or 77 | T.=0t125C mvic
Output Noise Voltage Vi f = 10Hz to 100KHz 100 uV
. - { = 120Hz, ip = 300mA
Ripple Rejection RR V,= 22 to 32V 53 dB
Dropout Voltage Vo T;=25C, b=500mA 2 v
Short Circuit Current Isc Ty=25T, Vi= 35V 300 mA
Peak Current lex T,=25C 700 mA
*Toan
KA78MXXL Tyune=-40 T
KA78MXX: Tpan=0TC

* Load and line regulation are specified at constant, junction temperature. Change in Vg due to heating effects must be taken
into account separately. Pulse testing with low duty is used.




KA78MXXA/ FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M201 ELECTRICAL CHARACTERISTICS
{Refer to the test circuits, Tun<T,<125T, lb=350mA, V=29V, unless otherwise specified, C,= 0.33 4 F, Co=0.1 2« F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T=25C 19.2 20 208
Output Voltage Vo Io = 5 o 350mA v
V)= 23 to 35V 19 20 2
. " lo = 200mA Vi= 23 to 35V 100
Line Regulati dV
eguiation ° | 7,=25¢ V, = 24 1o 35V 50 mv
X lo=5mAt0 0.5A, T,=25C 400
Load Regulali gV,
oad Reguiation °  [io=5mAto200mA, T,=25C 20 | ™
Quiescent Current lo T=25T 4.2 8 mA
o = 5mA to 350mA 0.5
Quiescent Current Change A lo = 200mA 0.8 mA
Vi = 23 to 35V )
. dVo lo = 5mA
Output Voitage Drift -1, mV/T
utput Voltage Dri 77 | T,=0t125C 1
Output Noise Voltage Vn f = 10Hz to 100KHz 110 uV
. L = 120Hz, Ip = 300mA
R 53
Ripple Rejection R V= 24 to 34V dB
Dropout Voltage Vo Ts= 25T, lo = 500mA 2 v
Short Circuit Current Isc Ty= 25T, Vi= 35V 300 mA
Peak Current [ Ts=256TC 700 mA
*Tran
KA78MX X Tmn=-40T
KA78MXX:Ty\un=0"C

* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating sffects must be taken
into account separately. Puise testing with low duty is used.




KA78MXXAN

FIXED VOLTAGE REGULATOR (POSITIVE)

KA78M24A ELECTRICAL CHARACTERISTICS
{Refer to the test circuits, Tan< T, <125T, lo=350mA, V=33V, unless otherwise specified, C;= 0.33 4 F, Co=0.1 4 F)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=25C 23 24 25
Output Voltage Vo s = 5 to 350mA v
. 4 .
Vi= 27 10 38V 228 2 2
Line Regulation 4Vo lo = 200mA Vie 27 0 38V 100 mv
T,=25TC Vi = 28 to 38V 50
= 10 05A, T, = 480
Load Regulation dVo lo=5mA1005A,T, - 25T my
o= 5mAto 200mA, T;=25C 240
Quiescent Current la T=25T 4.2 [ mA
lg = 5mA to 350mA 0.5
Quiescent Current Change Jla lo = 200mA 0.8 mA
V) =27 0 38V
. Vg lo = BmA
t Vi Drift -12 /T
Output Voltage D 77 | T,=0t0125¢ mv/c
Output Noise Voltage Vn f = 10Hz to 100KHz 170 uV
_— _— f = 120Hz, I = 300mA
5 a8
Ripple Rejection RR V,= 28 to 38V 0
Dropout Valtage Vp T,=257T, lp = 500mA 2 \'
Shont Circuit Current lsg Ti=25T, Vi= 35V 300 mA
Peak Current Ipk T,=25TC 700 mA
'TMN
KA78MXXET \an=-40 T
KA78MXX: Tyn=0T
* Load and line regulation are specified at constant, junction temperature. Change in Vo due to heating effects must be taken

into account separately. Pulse testing with low duty is used.




KA78MXX/1 FIXED VOLTAGE REGULATOR (POSITIVE)

APPLICATION CIRCUIT
Fig. 1 Fixed output regulator Fig. 2 Constant current regulator
1 3 ! 3
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Notes: lop=~=— +4
(1) To specity an output voitage, substitute voltage value for "XX". !
(2) Although no output capacitor is needed for stability, it does

improve transient rasponse.
(3) Required if regulator is located an appreciable distance from
power Supply filter. Fig. 4 Adjustable output regulator (7 to 3QV)
Fig. 3 Circuit for Increasing output voltage v,
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Fig. 5 0.5 to 10V Regulator
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