KA78XX/A/l

FIXED VOLTAGE REGULATOR (POSITIVE)

3-TERMINAL 1A POSITIVE
VOLTAGE REGULATORS

The KA78XX series of three-terminal positive regulators are available in
the TO-220 package and with several fixed output voltages, making them
useful in a wide range of applications. Each type employs internal current
limiting, thermal shut-down and safe area protection, making it essentially
indestructible. If adequate heat sinking is provided, they can deliver over

1A output current. Although designed primarily as fixed voitage regulators,
these devices can be used with external components to obtain adjustable

TO-220

voltages and currents D- PAK
FEATURES
e Qutput Current up to 1A
» Output Voltages of 5, 6, 8, 9, 10, 11, 12, 15, 18, 24V
« Thermal Overload Protection 1: Input 2: GND 3: Output
= Short Circuit Protection
« Output Transistor SOA Protection ORDERING INFORMATION
Device Package Operating Temperature
KA78XX TO-220
- 0~+125C
KA78XXA TO-220
KA78XXI TO220 -40~ + 125C
KA78XXR D-PAK 0~ +125T
BLOCK DIAGRAM KA78XXRA D-PAK
KA78XXR! D-PAK -40 ~ +1257C
INPUT SERIES ouUTPUT
o PASS Q
B ELEMENT 3
>
CURRENT SOA
GENERATOR PROTECTION 'i:,
STARTING REFERENCE ERROR
CIRCUIT VOLTAGE AMPLIFIER
$
THERMAL <
PROTECTION
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o <

N




KA78XX/A/Nl FIXED VOLTAGE REGULATOR (POSITIVE)

ABSOLUTE MAXIMUM RATINGS (7,.= 25T unless otherwise specified)

Characteristic Symboi Value Unit
Input Voltage (for Vo = 5V to 18V) Vi 35 v
{for Vo= 24V) Vi 40 Y
Thermal Resistance Junction-Cases Rsuc 5 TIW
Thermal Resistance Junction-Air Roua 65 T/IW
Operating Temperature Range KA78XX/A Tomn 0~ +125 t
KA78XXI -40~ +125 T
Storage Temperature Range Tsere -85~ +150 T

KA7805/1 ELECTRICAL CHARACTERISTICS
(Refer to test circuit , Tawn < Ty < Tmax, o = 500mA, Vi = 10V, C;=0.33 u F, Co = 0.1 « F, unless otherwise specified)

Characteristic Symbol Test Conditions KA78051 KA7805 Unit
Min | Typ | Max | Min | Typ {Max
T,=25C 48|50(]52|48|50]|52
Qutput Voltage Vo S5.0MA<1.0AS, Pp<18W Y
Vi =7V to 20V 4.75] 5.0 |5.25
V= 8V to 20V 4.75] 5.0 | 5.25
Line Regulation SV T,= 25 Vo = 7V to 25V 4.0 | 100 4.0 | 100 mv
Vi=8Vtio 12V 16| 50 16 50
Load Regulation Vo T,=25C lo = 5.0mA to1.5A 9 [100 g |100 Iy
Ic =250mA to 750mA 4 | 50 4 | 50
Quiescent Cusrent in T,=25T 50| 8 50] 8 mA
lo = 5mAto 1.0A 0.03] 05 0.03{ 0.5
Quiescent Current Change Ay Vi= 7V {0 25V 03113 mA
Vi= 8V to 25V 03]1.3
Output Voltage Drift IVl AT lo= 5mA -0.8 -0.8 mV/T
Output Noise Voltage Vu f= 10Hz 10 100Khz, Ta= 25T 42 42 zVv
Ripple f = 120Hz
Rejection RR Vo =810 18V 62173 62173 dB
Dropout Voitage Vo lo=1A, T, =25T 2 2 v
Output Resistance Ro f= tKHz 15 15 mi2
Short Circuit Current fsc Vi=35V, Ta=25T 230 230 mA
Peak Current Ipk T,=25TC 2.2 2.2 A

* Tn<T,<Thax
KA78XXI M TMN = - 40t N TMAX = 125‘(:
KA78XX N TMN =0T f me= 125C

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




KA78XX/AN

FIXED VOLTAGE REGULATOR (POSITIVE)

KA7806/1 ELECTRICAL CHARACTERISTICS
(Refer to test circuit, Tmn<T s <Tuax, lo=500mMA, Vi= 11V C;=0.33 4 F, C5=0.1 2 F, uniess atherwise specified)

N KA7806! KA7806 N
Characteristic Symbol Test Conditions Min | Typ | Max | Min] Typ | Max Unit
T,=25TC 575 | 6.0 |6.25|575| 60 | 6.25
Output Voltage Vo 5.0mA<In<1.0A, Pp<15W v
Vi=8.0Vto 21V 57| 6.0 6.3
Vi=9.0Vio 21V 5.7 6.0 | 63
Line Regulation dVo | Ty=25C Vi =8V to 25V 5 120 5 120 my
V=9V to 13V 15 | 60 1.5 60
Load Regulation Vo T,=25¢ lo =5mA to 1.5A 9 120 9 120 mv
lo =250mA to750A 3 60 3 60
Quiescent Current lo T,=25TC 5.0 8 5.0 8 mA
lo = 5mA to 1A 0.5 0.5
Quiescent Current Change dlo Vi = 8V to 25V 1.3 | mA
Vi =9V to 25V 1.3
Qutput Voltage Drift IV AT lo = SmA -0.8 -0.8 mV/T
QOutput Noise Voitage Vi f=10Hz to 100Khz, T, =25C 45 45 zV
Ripple f=120Hz
Rejection RR Vi = 9V to 19V 59 75 59 75 o8
Dropout Voltage Vo lo=1A, T;=25T 2 2 Vv
Qutput Resistance Ro f= 1KHz 19 19 mg
Short Circuit Current Isc Vi= 35V, Ta= 25T 250 250 mA
Peak Current ek Ty=25TC 22 2.2 A

'Tmn<TJ<me

KA78XX:Tyup=-407TC , Tuax=125T
KA78XX, TmpFot ) me=1 25t

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




KA78XX/A/l FIXED VOLTAGE REGULATOR (POSITIVE)

KA7808/1 ELECTRICAL CHARACTERISTICS
(Refer to test Circuit, Tpan<Ty< Tiax, lo= 500mA, V, = 14V, C;=0.33 £ F, Co=0.1 1 F, unless otherwise specified)

. . KA7808} KA7808 .
Characteristic Symbol Test Conditions Min | Typ | Max [Min] Typ | Max Unit
Ty=25C 77180} 83 [7.7] 80 8.3
QOutput Voltage Vo 50mA<ig<1.0A, Po< 15W \
Vi =10.5V to 23V 76| 80 8.4
Vi=11.5V 1o 23V 76180] 84
Line Regulation IVo |T,=25C V) = 10.5V to 25V 50| 160 50 | 160 v
Vi=115Vto 17V 2.0 80 2.0 80
Load Regulation Vo |T,=25T lo = 5.0mA to 1.5A 10 | 160 10 160 mv
lo= 250mA to 750mA 50| 80 5.0 80
Quiescent Cusrrent io T,=25TC 5.0 8 5.0 8 mA
lo = 5mA to 1.0A 0.05] 0.5 005 05
Quiescent Current Change Ao V) = 10.5A to 25V 0.5 1.0 mA
Vi =11.5V to 25V 05| 1.0
Quiput Voltage Drift AVl dT lo = 5mA -0.8 -0.8 mV/C
Output Noise Voitage Vn f= 10HzZ to 100Khz, To = 25T 52 52 uV
Ripple. RA f=120Hz, V=115Vt0215 | 56 | 73 s6| 73 dB
Rejection
Dorpout Voltage Vp lo=1A, T=25T 2 2 \'
Output Resistance Ro f = 1KHz 17 17 me
Short Circuit Current lsc Vi= 35V, Ta=25T 230 230 mA
Peak Current lek T,=25T 2.2 2.2 A
Trn<Ts<Tuax

KAZ8XXETaare=-40T , Tiax=125T
KA78XX, Tmu=0°c 3 TMA)(=1 25°C

* 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.




KA78XX/A/ FIXED VOLTAGE REGULATOR (POSITIVE)

KA7809/1 ELECTRICAL CHARACTERISTICS
(Refer to test circuit. Tyn < Ty<Tuax, lo= 500MA, Vi= 15V, G, =0.33 « F, Co = 0.1 ¢ F. unless otherwise specified)

Characteristic Symbol Test Conditions - KA78081 KA7809 Unit
Min | Typ |Max | Min | Typ [Max
T,=25C 865| 9 |9.35]865] 9 [9.35
Output Voltage Vo 5.0mA< o< 1.0A, Pp<15W Vv
Vi= 11.5V to 24V 86| 9 |94
Vi = 12.5V 10 24V B8] 9 |94
Line Regulation Vo T=25C V= 11.5V to 25V 6 | 180 6 | 180 mv
V=12V to 25v 2 |90 2| %
Load Regulation IVo | T=25T fo=5mAto 1.5A 12 | 180 12 | 180 v
lo = 250mA to 750mA 4 | 90 4 |90
Quiescent Current la T=257 50| 8 50| 8 mA
Ip = 5mA to 1.0A 0.5 0.5
Quiescent Current Change Al Vi = 11.5V to 26V 1.3 mA
Vy = 12.5V to 26V 1.3
Qutput Voltage Drift IS ST lo = 5mA -1 -1 mV/C
Output Noise Voltage Vn f=10Mz 10 100Khz, T, = 25T 58 58 uV
Ripple f=120Hz
Rejection RR V= 13V to 23V 6|7 67 d8
Dropout Voitage Vp lo=1A, T;=25T 2 2 \
Output Resistance Ro f=1KHz 17 17 mo
Short Circuit Current fsc V=35V, T, =257 250 250 mA
Peak Current Ipx T=25T 2.2 2.2 A
*Tran< T y<Thax

KA?SXXI:TM.":-M) T, TMA)(:T 25T
KA78XX, Twn=0T, Tuax=125T

“ 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.
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KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7810/I ELECTRICAL CHARACTERISTICS
(Refer to test circuit, T <Ty <Tmax, lo=500mA, V, =18V, C; =0.33 4 F, Co=0.1 1« F, unless otherwise specified)

- . KA78101 KA7810
Characteristic Symbol Test Conditions Min | Typ| Max | Min] Typ| Max Unit
T,=25T 96| 10| 104 | 96| 10| 104
Output Voltage Vo 5.0mA<ln=1.0A, Pp<15W \%
Vi=12.5V to 25V 95| 10 | 105
Vi= 13.5V to 25V 95} 10} 105
Line Regulation Vo |T,=25T V) = 12.5V to 25V 10 | 200 10 | 200 iy
V) = 13V to 25V 3 100 3 | 100
Load Regulation dVo |Ti=25C lo=5mAto 1.5A 12 { 200 1212001 v
lo = 250mA to. 750mA 4 | 400 4 | 400
Quiescent Current la Ty=25T 51 8 51 8 mA
lo = 5mAto 1.0A 0.5 0.5
Quiescent Current Change dla Vi =12.5V to 28V 1.0 mA
V) = 13.5V 10 29V 1.0
Output Voltage Drift AN/ I T lo = 5mA -1 -1 mW/ T
Qutput Noise Voltage Vn f = 10Hz to 100Khz, To=25T 58 58 zV
Ripple f=120Hz
Rejection AR V= 13V o 23V % | 71 N a8
Dropout Voltage Vp lo=1A, T=25T 2 2 v
Output Resistance Ro f= 1KHz 17 17 me
Short Circuit Current lsc Vi = 35V, Ta= 25T 250 250 mA
Peak Current ek T;=25C 2.2 22 A
Tran<T ;< Tuax

KA78XXETrin=-40T , Tpuax=125T
KA78XX, TMN=O C s TMAX=1 25 °C

* 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.




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7811/1 ELECTRICAL CHARACTERISTICS
(Refer to test circuit, Tmn<T <Tuax, lo = 500mA, V=18V, C=0.33 »F, Co = 0.l u F, unless otherwise specified)

Characteristic Symbol Test Conditions Min K:;: 11;" ax | Min Ké’: 1 1M X Unit
T,=25TC 10.6] 11 | 11.4 |108]| 11 | 114
Output Voltage Va 5.0mA<lg<1.0A, Pp<15W v
Vi = 13.5V to 26V 105 11 115
Vi= 14,5V to 26V 105] 11 | 11.5
Line Regulation Vo [Ti=25C V; = 13,5V to 25V 10 | 220 10 | 220 mv
V= 14Vio 21V 30| 110 3 110
Load Regulation Vo |1 =257 | to=50mAto1.54 12 | 220 12120 1y
lo = 250mA to 750mA 4 | 110 4 | 110
Quiescent Current lg T;=25C 51 8 5.1 8 mA
lo = 5mA to 1.0A 0.5 0.5
Quiescent Current Change Jlg Vi = 13.5V to 28V 1.0 mA
V) = 14.5V to 29V 1.0
Output Voltage Drift IN AT lo = 5mA -1 -1 mV/C
Output Noise Voltage Va f=10Hz to 100Khz, T = 25T 70 70 sV
Ripple f=120Hz
Rejection RR V, = 14V to 24V 55| 71 5517 @B
Dropout Voitage Vp lo=1A, T;= 25T 2 2 \
Qutput Resistance Ro f= 1KHz 18 18 mR
Short Circuit Current lsc Vi=35V, Ta=25TC 250 250 mA
Peak Current [~ T;=25¢C 22 22 A
“Tran<T :<Twmax

KA78XXTyn=-40C, Tmax=1257T
KA78XX, Tmn=0T, Tmax=125T

* 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 duly is used.




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7812/1 ELECTRICAL CHARACTERISTICS
(Refer to test circuit, Tmn<T, <Tmax, lo=500mA, Vi=19V, C\=0.33 1« F, Co=0.1. 1 F, unless otherwise specified)

Characteristic Symbol Test Conditions KA78121 KA7812 Unit
Min | Typ| Max | Min | Typ| Max
T;=25T 11.5) 12 ] 125 |11.5] 12 | 125
Output Voltage Vo 5.0mA <l < 1.0A, Pp < 18W v
V)= 14,5V to 27V 11.4] 12 | 128
V= 155V to 27V 11.4] 12 | 126
. . V) = 14.5V to 30V 10 | 240 10 | 240
Line Regulation Vo [ Tu=28C [ o 22v 30| 120 3o 0] ™
Load Regulation AV T,=25¢ lo = 5mA to 1.5A 11 240 11 240 Y
ln = 250mA to 750mA 501 120 50| 120
Quiescent Current Ia T,=25T 5.1 8 5.1 8 mA
lo = 5mA to 1.0A 01] 05 01] 05
Quiescent Current Change dia Vi = 14.5V to 30V 05| 1.0 mA
Vi = 15V to 30V 1.0
Output Voltage Drift VS AT lo = SmA 05] -1 -1 mV/T
Output Noise Voltage Vi f=10Hz 1o 100Khz, T, = 25T 76 76 uVv
Ripple f=120Hz
Rejection RR V) = 15V to 25V il B 517 9B
Dropout Voltage Vo lo=1A, T,=25T 2 2 v
Output Resistance Ro f=1KHz 18 18 mR
Short Circuit Current Isc V, =35V, Tx=25T 230 230 mA
Peak Current Pk T;=25T 2.2 22 A
*“Tran<To<Twax

KA78XXI:Trn=-40 T, Tuax=125T
KA78XX, Tan=0C, Tuax=125T

* 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.




KA78XX/A/ FIXED VOLTAGE REGULATOR (POSITIVE)

KA7815/1 ELECTRICAL CHARACTERISTICS
{Refer to test circuit, Tmn<Ty<Tmax, lo =500MA, V, =23V, C; =0.33 £ F, Cp =0.1 « F, unless otherwise specified)

Characteristic Symbol Test Conditions - KA78131 - KA7815 Unit
Min | Typ] Max | Min | Typ | Max
T;=25T 144 | 15 | 156 | 144 | 15 | 1586
Output Voltage Vo 5.0mA<lp<1.0A, Po=15W \
Vi =17.5V to 30V 14.25| 15 | 1575 [14.25] 15 | 15.75
Vi= 18.5V to 30V
Line Reguiation IVo |Ty=25T Vi=17.5V o 30V 11 { 300 11 ] 300 mV
V; = 20V to 26V 3 150 3 | 150
Load Regulation Vo |T,=257 |Ho=SMAto1.54 12 | 300 12 {800 1 my
lo = 250mA to 4 150 4 150
750mA
Quiescent Current o Ts=25C 52 8 5.2 8 mA
lo = 5mA 1o 1.0A 0.5 0.5
Quiescent Current Change Jly Vi =17.5V 0 30V 1.0 mA
Vi = 18.5V to 30V 1.0
Output Voltage Drift AN AT lo = 5mA -1 -1 mV/ T
Output Noise Voltage Vy f=10Hz to 100Khz, To =257 90 90 uV
Ripple f=120Hz
Rejection RR V) = 18.5V to 28.5V 54 70 54 170 d8
Dropout Voltage Vo lo=1A, Tj=25TC 2 2 A
Cutput Resistance Ra f=1KHz 19 19 mJi2
Short Circuit Current Isc V=35V, Ta=25T 250 250 mA
Peak Current fr T,=257 2.2 2.2 A

“Tran<T s« Tuax
KA78XXETn=-40C, Thax=125T
KA78XX, Tun=0T, Tyax=125T

* Load and line reguiation 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.




KA78XX/A/l FIXED VOLTAGE REGULATOR (POSITIVE)

KA7818/1 ELECTRICAL CHARACTERISTICS

(Refer to test circuit, Tun<Ti<Twax, Io =500mMA, V, =27V, G, =0.33 £ F, Cg =0.1 2 F, unless otherwise specified)

Characteristic Symbol Test Conditions KA78181 KA7818 Unit
Min | Typ { Max | Min |Typ| Max
T,=25T 17.3] 18 | 18.7 |[17.3| 18 | 18.7
Output Voltage Vo 5.0mA=<1o<1.0A, Pp<15W ]
V) = 21V to 33V 17.1] 18 | 189
Vi= 22V 1o 33V 17.1] 18 | 18.9
) ) V=21V o 33V 15 | 360 15 | 360
Line Regulation dVNo | Ti=25TC Vi= 24V 10 30V 5 180 5 180 mv
. lo = 5mA to 1.5A 15 | 360 15 | 360
Load Regulation Ao | Tu= 28T o A o 750mA 50| 180 50 0] "
Quiescent Current Ia T,=25T 52 8 52 8 mA
lp = 5mA to 1.0A 0.5 0.5
Quiescent Current Change Jdla Vi =21V to 33V 1 mA
V) =22V to 33V 1.0
Qutput Voltage Drift AINofdT Io = 5mA -1 -1 mV/C
Output Noise Voltage Vn f=10Hz 10 100Khz, Ta= 25T 110 110 uV
Ripple f=120Hz
Rejection AR Vi =22V to 32V 53 | 69 53] 89 8
Dropout Voltage Vo lo=1A,T;=25T 2 2 \
Qutput Resistance Ro f=1KHz 22 22 meg
Short Circuit Current Isc Vi =35V, Ta=25T 250 250 mA
Peak Current lex T,=25T 22 2.2 A
"Tran<Ty<Tmax

KA78XXEThun=-40T, Tuax=125T
KA78XX, Tun=0TC, Tmax=125T

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




KA78XX/A/l FIXED VOLTAGE REGULATOR (POSITIVE)

KA7824/i ELECTRICAL CHARACTERISTICS
(Refer to test circuit, Tain<T <Tumax, lo = 500mA, V, =33V, C, = 0.33 « F, Co = 0.1 » F, uniess otherwise specified)

Characteristic Symbol Test Conditions KA78241 _KAT824 Unit
Min | Typ | Max | Min | Typ | Max
T;,=25T 23 | 24 25 23 | 24 25
Output Voltage Vo 5.0mA<lp<1.0A, Pp<15W \%
V=27V to 38V 22.8| 24 | 25.25
V= 28V o 38V 228| 24 | 25.2
R . Vi =27V to 38V 17 | 480 17 | 480
Line Regulation dNo |Tu=25TC Vi = 30V to 36V s | 240 5 | 240 mV
Load Regulation dVo T;=25TC lo=5mAto 154 15 | 480 15 ] 480 mv
lo = 250mA to 750mA 5.0 | 240 50| 240
Quiescent Current [ Ty=25T 5.2 8 52 8 mA
log = 5mA to 1.0A 01] 05 01| 05
Quiescent Current Change dlg V) =27V to 38V 0.5 1 mA
Vi = 28V to 38V 0.5 1
Quiput Voltage Drift AdVSIT lo = 5mA -1.5 -1.5 mV/T
Qutput Noise Voltage Vy f= 10Hz to 100Khz, Ta = 25T 160 60 oV
Ripple f=120Hz
Rejection RR Vi = 28V to 38V 50| &7 50| &7 a8
Dropout Voltage Vp lo=1A, T)= 257 2 2 \'
Qutput Resistance Ro f=1KHz 28 28 m2
Short Circuit Current Iss V=35V, Ta= 25T 230 230 mA
Peak Current lek T;=25T 22 22 A
*Tran< T y<Tuax

KA?SXX'ZTMN=°4O T N me‘—"‘ 257
KA78XX, Tuan=0T, Tpax=1257C

* 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.




KA78XX/A/l FIXED VOLTAGE REGULATOR (POSITIVE)

KA7805A ELECTRICAL CHARACTERISTICS
(Reter to the test circuits. Ty=01t0 1257, I, =1A, V, =10V, C;=0.33 x4 F, Co = 0.1 ¢ F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=25C 4.9 5 5.1
Output Voltage Vo lo = SmAto 1A, Pp < 15W \J
4, B
V=751t 20V 8 5 52
Vi=7.51tc 25V 5 50
lo = 500mA
* Line Reguiation IVo V)= 8V to 12V 3 50 \'
T,=25C Vy= 7.3V to 25V 5 50
V= 8V to 12V 1.5 25
T,=257 ] 100
. y lo = 5mA 1o 1.5A
= L oad Reguiation dVo lo=5mAto 1A 3 100 \
lg = 250 to 750mA 4 50
Quiescent Current lo T,225¢C 5.0 6 mA
lo = 5mAto 1A 0.5
Quiescent Current Change Ja V) =8 Vio 25V, lp = 500mA 0.8 mA
Vi=75Vio 20V, T,=25T 0.8
=8mA
Output Voltage Drift "—J; o = &m 0.8 mvIc
. f = 10Hz to 100Khz A
¥ V, 1 A4
Output Noise Voltage N To=25T 0 Vo
. - RR f = 120Hz, lo = 500mA
Ripple Rejection V, =8V 10 18V 68 dB
Dropout Voltage Vo lo=1A,T;=25C 2 vV
Qutput Resistance Ro f=1KHz 17 mQ
Short Circuit Current Isc Vi= 38V, Ty =257 250 mA
Peak Current Ipx T,=25¢C 22 A

* 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.




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7806A ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T,=01t0 150T, L, =1A, V, = 11V, C, = 0.33 4« F, Co = 0.1 . F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T, =25TC 5.58 6 6.12
Output Voltage Vo lo=5mAto 1A, Pp< 15W v
V;=8.6t0 21V 576 6 6.24
Vi= 8.6 to 25V
lo = 500mA 5 60
* Line Regulation AVo V= 8V to 13V 3 60 mV
= 8.3V to 21V
T,=25T Vi=83Vto 5 60
Vi=9Vto 13V 1.5 30
Ty=25TC
. v lo =5mAto 1.5A K 100 v
+ Load Regulation Vo lo=5mAto 1A 2 100 m
lo = 250 to 750mA 5.0 50
Quiescent Current [ T;=25T 4.3 [ mA
lo =5mAto 1A 0.5
Quiescent Current Change g Vi = 9V to 25V, lp = 500mA 0.8 mA
Vi=8.5V1t0 21V, T,=25C 0.8
= A
Output Voltage Drift —4}%’ o = 5m 08 mV/C
. f = 10Hz to 100Khz A
Output Noise Voltage Vi T, =25C 10 Vo
f=120Hz, lp = 500mA
i jecti ' dB
Ripple Rejection RR Vi =9V to 19V 85
Dropout Voltage Vp lo=1A,T,=25C 2 \
Output Resistance Ro f= 1KHz 17 mQ
Short Circuit Current fsc V= 35V, Ta = 25T 250 mA
Peak Current Ipx T=25TC 2.2 A

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




KA78XX/A/l

FIXED VOLTAGE REGULATOR (POSITIVE)

KA7808A ELECTRICAL CHARACTERISTICS

{Refer to the test circuits. Ty=010 150C, |, = IA, V, = 14V, C, = 0.33 «F, C5 = 0.1  F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ | Max Unit
T,=25TC 784 |« 8 8.16
Output Voltage Vo lo =5mA to 1A, Pp = 15W A
V) =8.610 21V 77 8 83
Vi= 10.6 to 25V 6 80
lo = 500mA
* Line Regulation AT Vi= 1110 17V 3 80 mV
T,=25C Vi= 10.4V to 23V 6 80
Vi= 11V to 17V 2 40
Ty=25T 12 | 100
+ Load Regulation AV |o=SmAto 1.5
9 ° [lo=5mAtoiA 2 | 100 | ™
lo = 250 to 750mA 5 50
Quiescent Current la T,=25T 5.0 6 mA
lo =5mAto 1A 0.5
Quiescent Current Change dla V) = 11V to 25V, Ip = 500mA 0.8 mA
Vi=10.6V1023V, T,=257C 0.8
. dVo ,
Output Voltage Drift -7 lg = 5mA -0.8 mV/T
) t = 10Hz to 100Khz y:aY
Output Noise Voltage Vn To=25C 10 Vo
. o f = 120Hz, iy = 500mA
Ripple Rejection RR Vi = 11.5V to 21 5V 62 dB
Dropout Voltage Vo lo=1A, T, =25TC 2 \'4
Quiput Resistance Ro f=1KHz 18 mQe
Short Circuit Current Isc Vi= 35V, Ta=25TC 250 mA
Peak Current Ik T=25T 2.2 A

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




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7809A ELECTRICAL CHARACTERISTICS
{Refer to the test circuits. Ty;=010 125T, l, = 1A, V, =15V, C, = 0.33 » F, Co = 0.1 ¢ F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T;=25C 8.82 9.0 9.18
Output Voltage Vo lo =5mAto 1A, Pp < 15W \%
Vi = 11.2to 24V 8.65 90 9.35
Vi= 11.7to 25V 5 %
Io = 500mA
* Line Regulation dNo V= 12.5t0 19V 4 45 mvy
T,=25C Vi= 11.5V to 24V 6 90
V= 12.5V to 18V 2 45
T,=257C
12 100
. o = 5mAto 1.0A
« Load Regulation AV mv
9 ° [lo=5mAto1.0A 12 100
lo = 250 10 750mA 5 50
Quiescent Current la T,=25C 5.0 6.0 mA
Vi=11.7V1io 25V, T,= 25C 0.8
Quiescent Current Change dlg Vi= 12V to 25V, I = 500mA 0.8 mA
lo = 5mAto 1.0A 0.5
) Vo
Output Voltage Drift 4T | lo=5mA -1.0 mVT
i f = 10Hz to 100Khz £y
Cutput Noise Voltage Vn Tp=25¢ 10 Vo
. L t=120Hz, o = 500mA
Ripple Rejection RR V, = 12V 1o 22V 62 dB
Dropout Voltage Vp b=1AT;=25T 2.0 \
Output Resistance Ro f=1KHz 17 ms2
Short Circuit Current Isc Vi= 36V, To=25T 250 mA
Peak Current fox. Ty=25TC 2.2 A

* Load and line reguiation 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.




KA78XX/A/ FIXED VOLTAGE REGULATOR (POSITIVE)

KA7810A ELECTRICAL CHARACTERISTICS
{Refer to the test circuits. T,=0t0 1257, i, = 1A, V, =16V, C, = 0.33 4 F, Co = 0.1 £ F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=257T 9.8 10 10.2
Qutput Voltage Vo o = SmA {0 1A, Pp = 15W A
. 1 X
: Vi = 12.810 25V 96 0 104
V= 12.8to 26V
lo = 500mA 8 100
* Line Regulation dVeo V= 13to 20V 4 50 mV
T,=25C Vi= 12.5V to 25V 8 100
V= 13V to 20V 3 50
Ty=25C 12 100
« Load Reguiation dVp |o=5mAto 154 mv
o = 5mAto 1.0A 12 100
lo = 250 to 750mA 5 50
Quiescent Current lo T,=256TC 5.0 6.0 mA
Vi=13Vio 26V, T,= 25T 0.5
Quiescent Current Change dlg Vi = 12.8V to 25V, Io = 500mA 0.8 mA
lp = 5mA to 1.0A 0.5
AV, .
Output Voltage Drift 1 | o=5mA -1.0 mvT
] f = 10Hz to 100Khz Fa
QOutput Noise Voltage '™ Ta=25C 10 Vo
. - f= 120Hz, lo = 500mA
Ripple Rejection RR V, = 14V to 24V 62 dB
Dropout Voltage Vo lo=1A T;=25T 2.0 \%
Output Resistance Ro f=1KHz 17 moe
Short Circuit Current Isc Vi= 35V, Ta=25TC 250 mA
Peak Current lex Ti=25T 2.2 A

* 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.




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7811A ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T;=01t0 1257, [, =1A,V, =18V, C, = 0.33 4 F, Co = 0.1 2 F, uniess otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T;=25T 10.8 11.0 11.2
Qutput Voltage Vo lo = 5mA to 1A, Pp < 15W \
V, = 13.8t0 26V 10.6 11.0 114
V= 12.8t0 26V
o = 500mA 10 110
= Line Regulation A V= 15t 21V 4 55 my
T,=25C Vi= 13.5V to 26V 10 110
Vi= 15V to 21V 3 55
Ty=25C 12 100
« Load Regulation o  [e=SmAtolSA mv
lo = 5mA to 1.0A 12 100
lg = 250 to 750mA 5 50
Quiescent Current lo T,=25C 5.1 6.0 mA
Vi=13.8Vi0 28V, T,=25TC 0.8
Quiescent Current Change dlg Vi =14V 10 27V, Ip = 500mA 0.8 mA
lo = 5mAto 1.0A 0.5
Qutput Voltage Drift AN/ AT | lo=5mA -1.0 mVT
f=10Hzto 1
Output Noise Voltage Vn OHz ‘0 O0khz 10 #V/ Vo
TA = 25 q(
. _— f = 120Hz, I = 500mA
Ripple Rejection AR V, = 14V to 24V 61 dB
Dropout Voltage Vo Io=1A, T, =25C 2.0 \'
Output Resistance Ro f=1KHz 18 ‘me
Short Circuit Current fsc V=35V, Ta=25T 250 mA
Peak Current lex T=25T 22 A

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




KA78XX/A/ FIXED VOLTAGE REGULATOR (POSITIVE)

KA7812A ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T;=010 125T, I, = 1A, V, = 19V, C, = 0.33 4 F, Co = 0.1 » F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=25¢C 11.75 12 12.25
Qutput Voltage Vo lo=5mA 1o 1A, Pp< 15W v
V) = 14.8to 27V 1.5 12 125
Vi= 14.8to 30V
o = 500mA 10 120
* Line Regulation Vo Vi= 16 to 22V 4 120 mV
T,=25C V= 14.5V to 27V 10 120
Vi= 16V 1o 22V 3 60
om om0 154 2 | 100
« Load Regulation AT =omAte 1. - mv
lo = 5mAto 1.0A 12 100
lo = 250 to 750mA 5 50
Quiescent Current lo Ty=25T 5.1 6.0 mA
Vi=15V10 30V, T= 25T 0.5
Quiescent Current Change Ao Vi =14V to 27V, Ig = 500mA 0.8 mA
lo=5mAlo 1.0A 0.8
Output Voitage Drift dIN/ AT | lo=5mA -1.0 mvtT
f = 10Hz to 100Kh
Output Noise Voltage Vi . 0 100Khz 10 #Vi Vo
Ta=25C
’ - f = 120Hz, o = 500mA
Ripple Rejection RR V, = 14V 10 24V 60 dB
Dropout Voltage Vo lo=1A,T,=25T 2.0 \'J
Output Resistance Ro f=1KHz 18 ma
Short Circuit Current Isc Vi=35V, T, =257 250 mA
Peak Current Ik T,=25T 2.2 A

* 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.




KA78XX/A/N FIXED VOLTAGE REGULATOR (POSITIVE)

KA7815A ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T;= 010 150T, , = 1A, V, =23V, C,=0.33 1« F, Co = 0.1 » F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
Ti=25C 147 15 15.3
Output Voltage Vo lo = 5mA to 1A, Pp = 15W v
Vi = 17.7t0 30V 14.4 5 158
Vi= 17.9to 30V
lo = 500mA 10 150
* Line Regulation JVo Vi= 20 to 26V 5 150 mvV
T,=25C Vi=17.5V to 30V 11 150
V= 20V to 26V 3 75
T.=25C 12 | 100
= Load Regulation dVo lo =5mA o 1.54 mvV
lo = 5mA o 1.0A 12 100
lo = 250 to 750mA 5 50
Quiescent Current la Ts=26C 52 6.0 mA
Vi=175Vto 30V, T,=25C 0.5
Quiescent Current Change dlg Vi = 17.5V to 30V, iy = 500mA 0.8 mA
lo =5mAto 1.0A 0.8
Output Voltage Drift AN AT | lb=5mA -1.0 mvT
f = 10Hz o 100Khz
. ViV,
Qutput Noise Voltage Vi Ta=25C 10 7 o
. - f = 120Hz, I = 500mA
Ripple Rejection RR V) = 18.5V to 28.5V 58 dB
Dropout Voltage Vo lo=1A, T, =25C 2.0 Vv
Output Resistance Ro f=1KHz 19 mg2
Short Circuit Current lsc Vi= 35V, Ta=25C 250 mA
Peak Current lpx T=25TC 2.2 A

* 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.




KA78XX/A FIXED VOLTAGE REGULATOR (POSITIVE)

KA7818A ELECTRICAL CHARACTERISTICS
{Reter to the test circuits. T;=010 150C , l, = 1A, V, =27V, C, = 0.33 « F, Co = 0.1 ¢ F, unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T;=25TC 17.64 18 18.36
Output Voitage Vo lo=5mAto 1A, Pp<15W \
V, = 21t0 33V 173 18 187
V= 21to 33V
lo = 500mA 15 180
= Line Regulation Vo Vi= 21 to 33V 5 180 mv
V= 20.6V to 33V 15 180
T,=25C  |p— 2
Vi= 24V to 30V 5 90
Ty=25C 15 100
* Load Regulation Vo fo=5SmAto 1.54 mv
lo = 5mA to 1.0A 15 100
lo = 250 to 750mA 7 50
Quiescent Current la T,=25T 5.2 6.0 mA
Vi=21V1033V, T,=25TC 0.5
Quiescent Current Change dlg V; = 21V to 33V, Ip = 500mA 0.8 mA
o = 5mA to 1.0A 0.8
Qutput Voltage Drift AN/ AT | lo=5mA -1.0 mvV T
f = 10Hz to 100Khz
i 1 \7AY
Output Noise Voltage Vn To=25C 0 # o
. - f = 120Hz, lo = 500mA
Ripple Rejection RR V, = 185V 10 28.5V 57 dB
Dropout Voltage Vo lo=1A,T,=25T 2.0 v
Output Resistance Ro f=1KHz 19 m2
Short Circuit Current lsc Vi= 35V, Ty =25TC 250 mA
Peak Current Ipk T,=25T 2.2 A

* 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.




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

KA7824A ELECTRICAL CHARACTERISTICS
(Refer to the test circuits. T, =010 150T, |, =1A,V, =33V, C, =033 F, Co = 0.1 £ F, uniess otherwise specitied)

Characteristic Symbol Test Conditions Min Typ Max Unit
T,=25¢C 23.5 24 245
Output Voltage Vo lo = 5mA {0 1A, Py < 15W v
V) = 27.3to 38V 2 24 25
Vi= 27t0 38V
lo = 500mA 18 240
« Line Regulation dVo Vi= 2110 33V 6 240 mvV
T,=25C V)= 26.7V to 38V 18 240
Vi= 30V to 36V [:] 120
T =
J—stft 1.5A 15 100
* Load Regulation Vo fo=5mAto 1. mv
lo = BmA to 1.0A 15 100
lo = 250 to 750mA 7 50
Quiescent Current la T,=25C 5.2 6.0 mA
Vi=27.3V1038V, T,=25C 0.5
Quiescent Current Change Al Vi = 27.3V to 38V, lp = 500mA 0.8 mA
lo = 5mA 1o 1.0A 0.8
Qutput Voltage Drift IV AT | Ig=5mA -1.5 mvVT
f = 10Hz to 100Khz
. ViV,
Output Noise Voitage Vy Tp=25T 10 43 [}
. o f = 120Hz, lo = 500mA
Ripple Rejection RR V= 18.5V 10 28.5V 54 dB
Dropout Voltage Vo lo=1A, T;=25T 2.0 A
Output Resistance Ro f=1KHz 20 mQ
Short Circuit Current Isc Vi= 35V, Tao=25T 250 mA
Peak Current Ipi T=25TC 22 A

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




KA78XX/AN FIXED VOLTAGE REGULATOR (POSITIVE)

TEST CIRCUITS

Fig. 1 DC Parameters
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KA78XX/AN

FIXED VOLTAGE REGULATOR (POSITIVE)

APPLICATION CIRCUITS

Fig. 4 Fixed Output Regulator
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Notes:

(1) To specify an output woltage. substitute voltage value for "XX."
A common ground is required between the input and the Output
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Fig. 5 Constant Current Regulator
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voltage. The input voltage must remain typically 2.0V above the output

voltage even during the low point on the input ripple voitage.

(2) Ciis required if regulator is located an appreciable distance from
power Supply filter.
(3) Coimproves stability and transient response.

Fig. 6 Circuit for Increasing Output Volitage
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KA78XX/A/l FIXED VOLTAGE REGULATOR (POSITIVE)

Fig. 8 High Current Voltage Regulator
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KA78XX/A/N

FIXED VOLTAGE REGULATOR (POSITIVE)

Fig. 12 Negative Output Voltage Circuit
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KA78XX/A/l FIXED VOLTAGE REGULATOR (POSITIVE)

TYPICAL PERFORMANCE CHARACTERISTICS

Fig. 14 QUIESCENT CURRENT Fig. 15 PEAK OUTPUT CURRENT
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