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LINEAR INTEGRATED CIRCUIT

3.TERMINAL 1A POSITIVE
VOLTAGE REGULATORS

The MC78XX/MCT78XXA series of three-terminal positive regulators are
available in TO-220 package and with several fixed output voltages,
making It useful in a wide range of applications. These Regulators can
provide local oncard regutation, eliminating the distribution problems

assoclafed with single point regulation. Each type empl

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
voltage regulators, these devices can be used with external components

to obtain adjustable voltages and currents.

FEATURES

« Output Current up to 1.5A :

« Output voltages of 5; 6; 8; 8.5; 9; 10; 11; 12; 15; 18; 24V
« Thermal Overload Protection

« Short Circuit Protection

e Output Transistor SOA Protection

oys internal

T0-220

1: Input 2: GND 3: Output

—

ORDERING INFbRMATION

Device Package | Operating Temperature
MC78XXIT TO-220 -~40°C ~ +125°C
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ABSOLUTE MAXIMUM RATINGS
Charaéterlsﬁc : Symbol Value Unit
L Input Voltage (for V,=5V to 18V) . Vi 35 \
) (for Vo= 24V) Vi 40 v
Thermal Resistance Junction-Cases X Oy 5 °CIW
Thermal Resistance Junction-Air Oun 65 °CIW
Junction Operatlng Temperature MC78XXI| Topr -40~ +150 °C
MC78XXCIAC 0 ~+150 °C
Storage Temperature . Tag ~65~ +150 °C
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T T-5%-11-13
MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7805

(Refer to test circult, Tmin<Tj< Tmax, o= 500mA, Vi =10V, C;=0.334F, C,=0.14F, unless otherwise specified)

. ’ i MC78051 MC7805C
Characteristic - | Symbol Test Conditions Unit
) Min| Typ |Max|Min| Typ (Max
T;=25°C 48| 50 [52]48( 50 |5.2
Output Voltage Vo 5.0mA<lo<1.0A, Po<15W ' v
Vi=7V to 20V’ : 4.75| 5.0 (525
Vi=8V to 20V 4.75| 5.0 |5.25
. Vi=7V to 25V 3.0 [ 100 30 [100
Line Regulation | AVe [Tj=25°C - mv
. . V=8V to 12V 1.0 | 50 1.0 | 50
v lo=5.0mA to 1.56A 15 | 100 15 [ 100
Load Regulation AV, |Tj=25°C mVv
: - o =250mA to 750mA 5 | 50 5 50
Quiescent Current lg T=25°C 42 | 8 42 | 8 | mA
) lo=5mA to 1.0A 05} . 0.5
Quiescent Current Change | Alg Vi=7V to 25V 13| mA
) V=8V to 25V 1.3 .
Output Voltage Drift - | AVJAT lo=5MA -1 1.1 mv/°C
Output Noise Voltage Vi f = 10Hz to 100KHz T;=25°C 40 40 wVv
Ripple T f=120Hz
Rejection AR V=8 to 18V 62 78 621 78 8
Dropout Voltage Vo lo=1A, Tj=256°C 2 2 v
Output Registance Ro f=1KHz 17 17 mQ
Short Circuit Current lse V;=35V, T)=25°C 750 750 mA
Peak Current 1peak T;=25°C 22 2.2 A

. Tmln<T[<Tmax
MC78XX): Tmin= — 40°C, Tmax=125°C
MC78XXC, Trin=0°C, Tmax=125°C

* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used. .
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MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7806

(Refer to test circuit, Trin<T;< Tmax Io_500mA Vi=11V, C;=0.33uF, C,=0.1x4F, unless otherwise specified)

. MC78061 | MC7806C : .
Characteristic Symbol Test Conditions Unit Y
] Min| Typ (Max|Min| Typ |Max ) ) A
=25°C 5.75| 6.0 |6.25|5.75] 6.0 [6.25 '
Output Voltage Vo 50mA<l,<1.0A, Po<15W Vv )
. Vi=8.0V to 21V K 57| 6.0 |63 :
V;=9.0V to 21V 57| 6.0 (6.3
. ' V=8V to 25V 5 [120( - 5 j120
Line Regulation AV, |T|=25°C |- mV
Vi=9V to 13V 15 | 60 15 | 60
lo=5mA to 1.5A 14 (120 14 [120
Load Regulation AV, |T;=25°C - mV
R 1o =250mA to 750mA 4 |60 | 4 |60
Quiescent Current Iy T=25°C 43 | 8 43| 8 | mA
' l,=5MA to 1A 0.5 , 05
Quiescent Current Change| Alg V=8V to 25V A 13| mA
' V=9V to 25V . 1.3
Outpuit Voltage Drift AVJAT 1o =5mMA -08 -08 mv/°C
Output Noise Voltage Vi f=10Hz to 100KHz T;=25°C 45 . 45 uVv
Ripple f=120Hz ’
RR
Rejection Vi=9to 19V 591 78 89 75 B
Dropout Voltage Vo lo=1A, Tj=25°C 2 2 v
Output Resistance Ro f=1KHz 19 19 .mQ
Short Circuit Current Isc V=35V, T;=25°C 550 550 i mA
Peak Current |peak - Tyj=25°C 2.2 22 | A

Tm|n<T|<Tmax
MG78XXI: Trin= —40°C, Tmax = 125°C
MCT78XXC, Tmin=0°C, Tnax=125°C
* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used.
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_ MC78XXIMC78XXA : LINEAR INTEGRATED CIRCUIT
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ELECTRICAL CHARACTERISTICS MC7808

(Refer to test circuit, Trmin<Tj<Tmax o =500mA, V;= 14V, Ci=0.334F, C,=0.1uF, unless otherwise specified)

_ ' : MC78081 | MC7808C
Characteristic Symbol Test Conditions —~  Unit g
. _ T Min| Typ |Max|Min| Typ |Max f
: . i
! . Ty=25°C 77180837780 |83
’ Output Voltage Vo 5.0mA<l,<1.0A, Po<15W v
V,=10.5V to 23V : 76| 80 |84
V=115V to 23V 76| 8.0 |84 ]
. V=105V to 25V 6.0 | 160 6.0 | 160
Line Regulation AV, |Tj=25°C = - mv
Vi=11.5V to 17V 20 | 80 20 | 80
. lo=5.0mA to 1.5A 12 | 160 12 1160
Load Regulation AV, |Tj=25°C g mv
lo=250mA to 750mA 40 | 80 40 | 80
Quiescent Current lg T,=25°C 43 | 8 43 | 8 | mA
) ) lo,=5mA to 1.0A 0.5 05
Quiescent Current Change Alg V=105V to 25V 1.0 mA
: ' Vi=11.5V to 25V 1.0
Output Voltage Drift AVJAT lo=5mMA -08 -08 mV/°C
Output Noise Voltage Vn f=10Hz to 100KHz T;=25°C 52 52 opv
Ripple _ _
Rejection RR f=120Hz, Vi=11.5V to 21.5 56 | 72 56 | 72 dB
- | Dropout Voltage Vo lb=1A, T)=25°C 2 2 Vv
QOutput Resistance Ro f=1KHz 16 16 mQ
Short Circuit Gurrent lsc V,=35V, Tj=25°C 450 450 | - mA
Peak Current Ipeak T;=25°C 2.2 2.2 A
\ * Tmin<T|<Tmax

MGC78XXI: Tmin= —40°C, Tmax=125°C
MC78XXC, Tmin=0°C, Tmax=125°C

* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used.
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MC78XX/MC78XXA ~ LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7885

(Refer to test circuit Tmn<Tj<Tmax lo=500mA, Vi=14.5V, C;=0.33xF, C,=0.14F, unless otherwise specified)

. MC78851 | MC7885C
Characteristic Symbol Test Conditions . - Unit
- Min| Typ [Max{Min| Typ (Max
Tj=25°C 8.15| 8.5 |8.85|8.15| 8.5 |8.85 i
0utpu{ Vonage Vo - lo=5mA to 1.0A, Po<15W \" '
Vi=11V to 23.5V - 81] 85 |89
Vi=12V to 235V '181] 85 |89
Vi=11V to 25V 12 | 170 12 | 170
Line Regulation AV, |T)=25°C - mV
) Vi=11.5V to 18V 50 | 85 50 | 85
- lo=5mA to 1.5A . 45 170 45 (170
Load Regulation | AVe |Tj=25°C mV
1o =250mA to 750mA 16 | 85 16 | 85
Quiescent Current lg T;=25°C : 43 | 80 43 [ 80| mA
Il,=5mA to 1.0A 0.5 0.5
Quiescent Current Change| Aly V=11V to 25V 1.0 mA
Vi=12V to 25V 1.0
Output Voltage Drift | AVJIAT |lo=5mA : -1.0 -1.0 mV/°C
Output Noise Voltage Vn =10Hz to 100KHz, Ta=25°C 55 55 uVv
Ripple Rejection RR [f=120Hz, Vi=12V to 22V 56 | 72 56 | 72 dB
Dropout Voltage Vo lo=1.0A, T,=25°C 2.0 2.0 v
Output Resistance Ro f=1KHz 17 17 meQ
Short Circuit Current lse |Vi=35V, Tj=25°C 450 450 mA
Peak Current lpeax |Tj=25°C . 2.2 2.2 A

* Tain < Tj< Trnax
MC78XXI: Tmin = —40°C, Tnax= 125°C
MC78XXC: Tpin=0°C, Toa=125°C

* Load and line regulation are specified at constant junction temperature changes in V, due to heating effects
must be taken into account separately pulse testing with low duty is used.
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LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7809

(Refer to test circuit, Tmin< Tj< Tmax, lo =500mA, Vi=15V, C;=0.33uF, C,=0.14F, unless otherwise speclfled)

MC7809! MC78090
Characteristic Symbol Test Conditions - Unit
Min| Typ [Max|Min| Typ |Max
T;=25°C 865/ 9 [9.35(8.85| 9 |9.35
Output Voltage v, 5.0mA<l,<1.0A, Po<16W Vv
Vi=11.5V to 24V 86| 9. |94
V=125V to 24V 8.6 9.4
) Vi=11.5V to 25V 180 180
Line Regulation AV, =25°C mV
V=12V to 25V 90 90
. lo=5mA to 1.5A 12 | 180 12 1180
Load Regulation AV, (Tj=25°C mV
' 1, =250mA to 750mA 4 |80 4 |90
Quiescent Current lg =25°C 43 1 8 43 (80} mA
,=5mA to 1.0A 0.5 0.5
Quiescent Current Change| Alg Vi=11.5V to 26V 13| mA
. Vi=12.5V to 26V 1.3
Output Voltage Drift AVJAT lo=5mA -1 -1 mv/°C
Output Noise Voltage Vi f=10Hz to 100KHz T;=25°C 58 58 uVv
Ripple ' f=120Hz
Rejection RR V,=13V to 23V 56 | 71 56 | 71 dB
Dropout Voltage Vo lo=1A, Tj=25°C 2 2 3
Output Resistance Ro f=1KHz - 17 17 mQ
Short Circuit Current’ lsc =35V, Tj=25°C 450 450 mA
Peak Current |peax Ti=25°C 2.2 22 A
* Tmin<Ti<Tmax
MC78XXI: Tmin= —40°C, Tmac=125°C
MC78XXC, Tmin=0°C, Tmax=125°C
* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used.
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LINEAR INTEGRATED CIRCUIT

MC78XX/MC78XXA

ELECTRICAL CHARACTERISTICS MC7810

(Refer to test circuit, Totn< T < Trnaxy lo=500mA, Vi =16V,

Ci=0.33pF, C, =0.1xF, unless otherwise specified)

MC78101 MC7810C
Characteristic Symbol Test Conditions Unit
. Min| Typ |Max|Min| Typ |Max
Tj=25°C 96| 10-1104( 96| 10 [10.4
Output Voltage Vo 5.0mA<l,<1.0A, Pp<15W . v
Vi=12.5V to 25V 95| 10 |10.5
V=13.5V to 25V 95! 10 [105 :
’ V,=12.5V to 25V 10 |200 10 | 200
Line Reguiation AV, |Ty=25°C mV
V=13V to 20V 3 | 100 3 {100
4 ,=5mA to -1.5A 12 {200 12 1200
Load Regulation AV, (Tj=25°C mV
lo=250mA to 750mA 4 |100 4 |100
Quiescent Current la T;=25°C 43 | 8 43 | 8 | mA
" 1,=5mA to 1.0A 0.5 0.5
Quiescent Current Change Alg - Vi=12.5V to 29V 10| mA
V;=13.5V to 29V 1.0 '
Output Voltage Drift AVJAT lo=5mA -1 -1 mvi°C
Output Noise Voltage Vn f=10Hz to 100KHz T;=25°C 58 58 wVv
Ripple f=120Hz
Rejection RR V,= 14V to 23V 5 1 5| 7 B
Dropout Voltage Vo lo=1A, Tj=25°C 2 2 v
Qutput Resistance Ro f=1KHz 17 17 mQ
Short Circuit Current lsc V=35V, T;=25°C 420 420 mA
Peak Current lpeak T=25°C 2.2 2.2 A
* Tmin<T|<Tmax . .
MC78XXI: Tin= —40°C, Tmax=125°C
MCT78XXC, Trin=0°C, Tmax=125°C
* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used.
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-~ MC78XX/MC78XXA - LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7811

(Refer to test circuit, Trmin<Tj<Tmax, lo=500MA, V= 18V, C,=0.33uF, C,=0.1xF, unless otherwise specified)

. ' mc78111 MC7811C .
Characteristic Symbol - Test Conditions Unit s
. Min| Typ {Max|Min| Typ |Max |
Il .
? ) . T;=25°C 106 11 [11.4(106] 11 [11.4
Output Voltage Vo 5.0mA<ls<1.0A, Po<15W v i
. : Vi=13.5V to 26V 10.5) 11 {115
V;=14.5V to'26V 10.5( 11 (115
- V=135 to 25V 10 | 220 10 | 220
Line Regulation AV, |Tj=25°C mV
V=14 to 21V 3.0 | 110 3.0 | 110
) . : lb=5.0mA to 1.5A |’ 12 {220 12 1220
Load Regulation AV, |Tj=25°C mV
1o =250mA to 750mA 1 4 (110 4 (110
Quiescent Current  ~ Iy T;j=25°C 43 | 8 43 | 8 | mA
l,=5mA to 1A 0.5 05|
Quiescent Current Change| Alg Vi=13.5V to 29V 1.0 mA
. Vi=14.5V to 29V 1.0
Output Voltage Drift AVJAT lo=5mA -1 -1 mV/°C
Output Noise Voltage Vi f=10Hz to 100KHz T;=25°C 70 - 70 wv
Ripple f=120Hz
Rejection RR V=14V to 24V 5 ) 7 5| 7 dB
Dropout Voltage Vo lo=1A, Tj=25°C 2 2 v
Output Resistance Ro f=1KHz 18 .18 mQ
Short Circuit Current lse V=35V, T;j=25°C 390 390 mA
Peak Current tpeax T;j=25°C 2.2 2.2 A

\ * Tmin<T[<Tmax
MC78XXIE: Tuin= —40°C, Tnax= 126°C
MC78XXC, Tmin=0°C, Tmax=1256°C .
* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used.
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LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7812

(Refer to test circult, Tmin<Tj< Tmax, lo=500mA, V;=19V, C;=

0.334F, C,=0.14F, unless otherwise specified)

MC7812| Mc7g12¢ |
Characteristic Symbol Test Conditions Unit
. Min| Typ |Max|Min| Typ [Max
T)=25°C - 11.5| 12 [125]11.5] 12 [125
Output Voltage A -5.0mA <lo<1.0A, Po<15W : v
- Vin=14.5V to 27V - 11.4| 12 |126
Vi=155V to 27V 11.4( 12 |126
' . Vi=14.5 to 30V . 10 {240 10 {240
Line Regulation AV, =25°C mv
V=16 to 22v 3.0 [120 3.0 {120
lo=5mA to 1.5A 12 | 240 12 | 240
Load Regulation AV, [Tj=25°C . mV
=250mA to 750mA 4.0 {120 4.0 | 120
Quiescent Current lg T=25°C 43 | 8 43 | 8 | mA
lo=5mA to 1.0A .| 0.5 0.5
Quiescent Current Change Aly V=145V to 30V 10| mA
V[= 15V to 30V 1.0
Output Voltage Drift AVJIAT lo=5mA -1 -1 . [mvi°C
Output Noise Voltage Vn f=10Hz to 100KHz T;=25°C 75 75 uVv
Ripple f=120Hz
" |Rejection AR Vi=15V to 25V 55| n 5% 7 dB
Dropout Voltage Vo lo=1A, Tj=25°C 2 2 \"
Output Resistance Ro f=1KHz 18 18 mQ
Short Circuit Current Isc Vi=35V, T;=25°C 350 350 mA
Peak Current lpeak Tj=25°C 2.2 2.2 A
* Tmin<Ti<Tmax
~ MC78XXI: Toin= —40°C, Trax= 125°C
MCT78XXC, Trmin=0°C, Tnax=125°C
* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty Is used.
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LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7815

-(Refer to test circuit, Tan<Tj< Tmax, lo=500mA, V=23V, C;=0.33uF, C,=0.14F, unless otherwise specified)

o MC7815l MC7815C
Characteristic Symbol Test Conditions : Unit
- Min | Typ | Max [ Min | Typ | Max
Tj=25°C 144115 (156|144 15 | 156
Output Voitage A 5.0mA<l,<1.0A, Po<15W Y]
. Vi=17.5V to 30V *[14.25| 15 [15.75
V;=18.5V to 30V 14.25| 15 [15.75
. . © Vi=17.5 to 30V 11 | 300 11 | 300
Line Regulation AV, [Tj=25°C mvV
. Vi=20 to 26V 3 [ 150 3 } 150
. . lo=5.0mA to 1.5A 12 | 300 12 } 300
L.oad Regulation AV, |T;=25°C - mV
lo=250mA to 750mA 4 | 150 4 {150
Quiescent Current ls T,=25°C 44| 8 44 8 | mA
lo=5mA to 1.0A 05 0.5
Quiescent Current Change} Alg Vi=17.5V to 30V 1.0 | mA
Vi=18.5V to' 30V 1.0
Output Voltage Drift AVJIAT lo=56mA -1 -1 mv/°C
Output Noise Voltage Vn f=10Hz to 100KHz T;=25°C 90 90 uVv
Ripple f=120Hz
Rejection RR V.= 18.5V to 285V 64| 70 5 | 70 dB
Dropout Volitage Vo © lo=1A, T;=25°C 2 2 \
Output Resistance Ro f=1KHz 19 19 mQ -~
Short Circuit Current lsg V;=35V, Tj=25°C 230 230 mA
Peak Current |paax T;=25°C 2.2 2.2 A
* Tmm<T|<Tmax
MC78XX(: Tin= ~ 40°C, Tmax = 125°C
MC78XXC, Tmin=0°C, Tmax=126°C
* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty is used. .
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'MC78XX/MCT8XXA " LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7818

{Refer to test circuit, Trin < Tj< Tmaxs lo = 500mMA, V=27V, C,=0.33sF, C,=0.14F, unless otherwise specifiedy

MC78181 MC7818C
Characteristic Symbol Test Conditions - Unit
. Min | Typ [Max|Min| Typ [Max
. T;=25°C 17.3| 18 [18.7(17.3| 18 |18.7
Output Volitage Vo 50mA<l,<1.0A, Po<15W v
V=21V to 33V 17.11 18 (189
V=22V to 33V 17.41 18 [189
. V=21 to 33V 15 |360| ~ | 15 |360
Line Regulation AV, [Tj=26°C mv
V=24 to 30V 5 180 5 |180 :
lo,=5mA to 1.5A 12 1360 12 1360
Load Regulation AV, |Tj=25°C mV
l,=250mA to 750mA 4.0 | 180 4.0 | 180
Quiescent Current lg T;=26°C - 43 | 8 43| 8 | mA
l,=5mA to 1A 0.5 0.5
Quiescent Current Change| Alq V=21V to 33V 1 mA
: . V=22V to 33V 1
Output Voltage Drift AVJAT le=5mA -1 -1 mv/°C
Output Noise Voltage Vi f=10Hz to 100KHz T;=25°C 110 110 »v
Ripple ’ f=120Hz
Rejection AR Vi=22V to 32V 53 69 53| 69 a8
Dropout Voltage Vo lo=1A, T}=256°C 2 2 \
Output Resistance Ro f=1KHz 22 22 mQ
Short Circuit Current lsc V=35V, T;=25°C . 200 200 mA
Peak Current Ipeak T;=25°C 22 22 A

* Tooin<T)< Trnax -
MC78XXI: Tmin= — 40°C, Tmax=125°C
MC78XXC, Trn=0°C, Tmax=125°C

* Load and line regulation are specified at constant junction temperature changes in V, due to heating
effects must be taken into account separately pulse testing with low duty Is used.
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MC78X\(_IMC78XXA ' ' LINEAB INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7824

(Refer to test circuit, Tm.n<T,<T,..a,, l°_500mA V=33V, C;=0.33;F, C,=0.1xF, unless otherwise specified)

MC7824i MC7824C
Characteristic Symbol Test Conditions Unit
Min| Typ |Max|Min| Typ |Max
=25°C 231 24 [ 25| 23| 24 | 25 i
Output Voltage Vo 50mA<l,<1.0A, Po<15W v i
. V=27V to 38V 228 24 252
V;=28V to 38V 22.8) 24 (262 -
. V=27V to 38V 18 | 480 18 | 480
Line Regulation AV, |Tj=25°C — mV
V=30V to 36V 6 |240 6 |240
: lo=5mA to 1.5A 12 | 480 12 | 480
Load Regulation AV, [Tj=25°C mV
lo =250mA to 750mA 4 240 4 | 240
Quiescent Current lg . Tj=25°C ] 43 | 8 43 | 8 | mA
’ lo=5mA to 1A 05 05 ’
Quiescent Current Change| Alg - V=27V to 38V [ 1 mA
=28V to 38V 1
Output Voltage Drift AVJAT Io =5mA -15 -15 mv/°C
Output Noise Voltage Uk f=10Hz to 100KHz T;=25°C 170 170 uv
Ripple f=120Hz
Rejection RR Vi =28V to 38V 50 | 66 50| 66 dB
Dropout Voltage Vo lo=1A, Tj=25°C 2 2 \
Output Resistance - Ro f=1KHz .28 28 mQ
Short Circuit Current Isc V;=35V, Tj=25°C 150 150 mA
Peak Current Ipeax Tj=25°C 22 22 A

* Toin< T]<Tmax
MC78XXI: Toin= —40°C, Tmax=-125°C
MC78XXC, Tmin=0°C, Tmax=125°C

* Load and line regulation are specified at constant junction temperature changes in Ve due to heating
effects must be taken into account separately pulse testing with low duty Is used.
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MC78XX/MC78XXA ' LINEAR INTEGRATED CIRCUIT

ELECT RICAL CHARACTERISTICS MC7805AC

(Refer to the test circuits, T =0 to 125°C, lo=1A, V=10V, Ci=0.33uF, C,=0.14F unless otherwise specified)

Characteristic Symbol Test Conditions Min ‘ Typ Max Unit
R T;=25°C . 4.9 5 5.1
Output Voltage Vo lo=5mAto 1A, Pos18W |, ¢ 5 52 v
V;=7.5to 20V
, g0 7 50
*Line Regulation - . AV, Vi=8to 12V ) 10 50 mv
T,225°C Vi=73to 25V . 7 . 50
V;=810 12V 2 25
- _ 050
. ;::52:;:(0 15A . 25 100
*Load Regulation . AV, lo=5mA to 1A 25 100 mv
N 7 lo=250 to 750mA 8 50 -
Quiescent Current lg T;=25°C 4.3 6 mA
’ lo=5mAt 1A . 05
Quiescent Current Change | Al V; =8 to 25V, |,=500mA 0.8 mA
V=75 to 20V, T;=25°C 0.8
Output Voltage Drift %ﬂ- lo=5mA -1.1 mv/°C
Output Noise Voltage ) VN _:_?lozlgozct:o 100KHz: ) 10 ‘\‘/\:
. Ripple Rejection RR {leeotrgz{;:fsoom\ 68 dB
Dropout Voltage C Vo lo=1A, T;j=25°C 2 \Y
Output Resistance R, - f=1KHz .17 m{
Short Ci(cuit Current lsc Vi=35V, T,=25°C 750 mA
Peak Current lpeax Tj=25°C 22 A

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

ELECTRICAL CHARACTERISTICS MC7806AC

(Refer to the test circuits, T;=0 to 160°C, I, =1A, V=11V, C;=033yF, C, =0.1,F unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
T;=25°C 5.88 6 6.12
Output Voltage Vo lo=5mA 0 1A, Pos1BW | oo 6 6.24 v
Vi=8.6to 21V !
oasm o |
*Line Regulation AV, Vi=9to 13V 1 ’(‘50 mv
T,=25°C V;=83to 21V 9 60
Vi=9to 13V 3 30
=050
I,l;::‘f to 1.5A 43 100
*Load Regulation AV, o =5m Ato 1A 43 100 mv .
lo =250 to 750mA 16 50
Quiescent Current lg. T;=25°C 4.3 6 mA
lo=5mAto 1A 0.5
Quiescent Current Change | Al V,=910 25V, ,=500mA 0.8 mA
Vi=86to 21V, T;=25°C 0.8
Output' Voltage Drift i—‘.{."- lo=5mA -0.8 mv/°C
Output Noise Voltage Vn "r?loagicw 100KHz 10 “T\i
Ripple Rejection . RR {Zlio:’ 21’9':/:500""\ 65 dB
Dropout Voltage \'A 1,=1A, Tj=25°C 2 \Y
Output Resistance R. f=1KHz 17 mQ
Short Circuit Current ls Vi=35V, T,=26°C 550 mA
Peak Current lpeax T,=25°C 22 A

* Load and line regulation are specified at constant junction temperature. Changesin V,

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

due to heating effects must be taken
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MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7808AC

(Refer to the test circuits, Tj=0 to 150°C, I, =1A, V=14V, C;=0.33.F, C°'=0.1 ¢F unless otherwise specified)

Characteristic Symbol . Test Conditions Min Typ Max Unit
Tj=25°C 7.84 8 8.16 .-
E . Output Voltage V,,_ lo - 5mAto 1A, Po<15W 77 8 63 v
' V,=10.6 to 23V , !
o o e | w |
*Line Regulation AV, V=11 to 17V 15 80 .
T,=25°C V=104 to 23V 12 80 . |
Vi=11to 17V 5 40 ) |
|
=959
1o amAto 154 ® |
*Load Regulation : AV, lo=5mA to 1A 45 100 mv
lo =250 to 750mA 16 50
Quiescent Current lg T;=25°C 4.3 6 mA
’ lo=5mA to 1A 0.5
Quiescent Current Change Alg Vi=11 to 25V, |,=500mA ' . 08 -mA
Vi=106 to 23V, T;=25°C 0.8
Qutput Voltage Drift %} lo=5mA . -0.8 mv/eC
Output Noise Voltage Vi .fr?l%gféo 100KHz 10 . '\‘/\:
< Ripple Rejection RR :,Tlﬁ?:zts";gsom" 62 - | d8
Dropout Voltage - Vo lo=1A, T;=25°C ’ 2 \"
Output Resistance Ro f=1KHz 18 mQ
Short Circuit Current e V=85V, T,=25°C 450 mA
Peak Current fpeak T,=25°C 2.2 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects must be taken
into account separately. Pulse testing with low duty cycle is used.
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MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7885AC

(Refer to the test circuits, T;j=0 to 125°C, o= 1A, Vi= 14V, C;=0.33uF, C,=0.14F unless otherwise specified)

Characteristic Symbol Test Conditions Min | Typ | Max [ Unit
‘ T;=25°C ) 833 | 85 | 867 A
Output Voltage V, |lo=5mA to 1.0A, Po<15W v ]
. Vi=11.2V to 23.5V . 815 | 85 | 885 l
Vi=11.2V to 25V
l, = 500mA . 12 85
Vi=11.5V to 18V 15 43 .
Line Regulation AV, mV
Vi=11V to 23.5V . 12 85
T;=25°C - -
Vi=11.5V to 18V 5.0 43
T;=25°C '
lo=5mA to 1.5A 45 100
Load Regulation AVo [ Z5mA to 1.0A a5 |00 | ™
lo=250mA to 750mA 16 | 50
Quiescent Current lg T;=25°C 4.3 6.0 mA
to=5mA to 1.0A 0.5
Quiescent Current Change Alg Vi=11.5V to 25V, T;=25°C 0.8 mA
Vi=11.2V to 23.5V, |, =500mA 0.8
Output Voltage Drift AVJAT | lo=5mA . ' -1.0 mv/°C
Output Noise Voltage Vn f = 10Hz to 100KHz, Ta=25°C 10 wVIV,
. I f=120Hz, V=12V to 22V
Ripple Rejection RR lo = 500mA 62 dB
Dropaut Voltage Vo lo=1.0A, T,=25°C 20 \
Output Resistance R. f=1KHz 17
L Short Circuit Current Ishon V,=35V, T,=25°C 450 mA
Peak Current lpeax | T}=25°C 22 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects
must be taken into account separately. Pulse testing with low duty cycle is used.
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'LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7809AC

(Refer to the test circuits, Tj=0 to 125°C, l,= 1A, V;=15V, C;=

0.33uF, Co=0.1uF unless otherwlse speclfled)

Characteristic S\'(mbol Test Conditions Min | Typ : Max | Unit
=25°C 882 90 |9.18
Output Voltage A lo=5mA to 1.0A, Pp<15W Vv
. Vi=11.2V to 24V 865 9.0 |[9.35
=11.7V to 25V
1, =500mA 12 90
V=125V to 19V 15 45
Line Regulation AV, mvV
Vy=11.5V to 24V 12-| 90
Tj=25°C
Vi=12.5V to 19V 5.0 45
=25°C
lo=5mA to 1.0A 46 100
Load Regulation AV, lo=5mA to 1.0A 46 100 mv
o =250mA to 750mA 17 50
Quiescent Current 14 =25°C 43 | 6.0 mA
. Vi=11.7V to 24V, T;=25°C 0.8
Quiescent Current Change Alg Vi=12V to 25V, |, =500mA 0.8 mA
i ~ | lo=5mA to 1.0A 0.5
Output Voltage Drift AVJAT | I,=5mA -1.0 mv/°C
Output Noise Voltage Vi f=10Hz to 100KHz, Ta=25°C 10 uViV,
. o f=120Hz, Vi=12V to 22V ’
Ripple Rejection RR lo = 500mA 62 dB
Dropout Voltage Vo lo=1.0A, Tj=25°C 20 \
Output Resistance Ro f=1KHz 17
Short Circuit Current Ishont V=35V, T;=25°C 420 mA
Peak Current lpeax | Tj=25°C 22 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects
must be taken into account separately. Puise testing with low duty cycle is used.
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LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7811AC

_ (Refer to the test circuits, T;=0 to 125°C, l,=1A, V;= 18V, C;=0.33yF, C,=0.1xF unless otherwise specified)

éharacteristlc Symbol - Test Cc\mdlllons ) Typ | Max | Unit
T=25°C 11.0 | 11.2
Output Voltage V, |lo=5mA to 1.0A, Po<15W v
. V;=13.8V to 26V 11.0 | 114
Vi=13.8V to 27V
lo=500mA 13 110
. V=15V to 21V 16 55
Line Regulation AV, mV
Vi=13.5V to 26V 13 110
¢ Tj=25°C
Vi=15V to 21V 6.0 5.5
T;=25°C
,=5mA to 1.5A 46 100
Load Regulation AV, . l=5mA to 1.0A 46 100 mV
-lo=250mA to 750mA 17 50
. T,=25°C 4.4 6.0
Quiescent Current lg mA
6.0
V,=13.8V to 26V, T;=25°C 0.8
Quiescent Current Change Alg V=14V to 27V, I, =500mA 0.8 mA
’ lo=5mA to 1.0A 0.5
Output Voltage Drift AVJAT | l,=5mA -1.0 mv/°C
Output Noise Voltage Vn f = 10Hz to 100KHz, Ta=25°C 10 uViV,
. ; f=120Hz, V;=14V to 24V
Ripple Rejection RR lo = 500MA 61 dB
Dropout Voltage Vo lo=1.0A, T;=25°C 20 \
Output Resistance R f=1KHz 18
Short Circuit Current lshort V=35V, Tj=25°C 390 mA
Peak Current leax | Tj=25°C 22 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects

must be taken into account separately. Pulse testing with low duty cycle is used.
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MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7812AC
(Refer to the test circuits, Tj=0 to 150°C, lo=1A, Vi=19V, C;=0.334F, Co =0.14F unless otherwise specified)

Characteristic . Symbol Test Conditions Min Typ Max Unit i
T;=25°C 11.?5 12 12.25 . f
Output Voltage Vo lo=5mA10 1A, Po<16W | . ¢ 12 25 | v
Vi=14.8t027V. ,
X‘; vty 8oV, 13 120 ,
*Line Regulation AV, | Vi=t6to22v 16 120 . |
: T)=25°C Vi=145 to 27V 13 . 120 |
Vi=16 to 22V 6 60 |
=050 -
oamAlo 154 % | o 1
*Load Regulation AV, l,=5mA to 1A 46 100 mv ‘
lo =250 to 750mA 17 50 1
Quiescent Current la T;=25°C ’ 4.4 6 mA
lo=5mA to 1A 0.5
Cuiescent Current Change Aly V;=15 to 30V, I, =500mA - 0.8 mA
Vi=148to 27V, T;=25°C 0.8
Output Voltage Drift Lo | 1=5mA _ -1 mvieC
Output Noise Voitage . Vy 1‘_:202’;: ct;o 100KHz 1 ,\‘/\:
Ripple Rejection RR {:lig»:;,zugcsoom 60 dB
Dropout Voitage I Vo L=1A, T;=25°C : 2 \
Output Resistance R, f=1KHz 18 mQ
Short Circuit Current lse Vi=35V, T,=25°C 350 mA
Peak Current Ipeak Tj=25°C" . 2.2 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects must be taken
into account separately. Pulse testing with low duty cycle is used.
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MC78XXC/MC78XXAC SERIES LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7815AC

(Refer to the test circuits, Tj=0 to 150°C, I, =1A, V; =23V, C; =0.33uF, C, =0.14F unless otherwise specified)

Characteristic Symbol Test Conditions Min Typ Max Unit
' T|=25°C 14.7 15 15.3
Output Voitage Ve lo=5mAto 1A, PosT8W | . s 156 v
V;=17.7 to 30V
|
g0 o |10
*Line Regulation AV, V;i=20 to 26V ’ 16 150 mv
225°C V=175 to 30V 13 150
] V;=20 to 26V 6 75
=05°
5t 154 = | 00
*Load Regulation AV, L, =5mA fo 1A 52 - 100 mv
1,=250 to 7560mA 20 50
Quiescent Current ls T)=25°C - 4.4 6 - mA
) lo=5mAto 1A 0.5
Quiescent Current Change ) Alg V=175 to 30V, |, =500mA 0.8 mA
Vi=175t0 30V, T;=25°C - 0.8
Output Voltage Drift Ao | l,=5mA -1 mvieC
Output Noise Voitage . Vi 'ffa jg;-lozcto 100KHZ 10 . LVY,—
Ripple Rejection - RR_ {Z;ﬁggzt'n"’zzg?/om" 58 dB
Dropout Voltage Vo lo=1A, Tj=25°C 2 \'
Output Resistance Re f=1KHz 19 mQ
Shont Circuit Current lse V=35V, T,=25°C 230 mA
Peak Current loeak Tj=25°C 22 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects must be taken
into account separately. Pulse testing with low duty cycle is used.
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MC78XXIM078XXA -~ LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7818AC
(_Refer to the test circuits, T;=0 to 150°C, I, =1A, V=27V, C;=0334F, C, =0.1,4F unless otherwise specified)

Characteristic Symbol Test.Conditions Min Typ Max ‘Unit I
T;=25°C 17.64 18 18.36
Output Voitage Vo lo=5mAto 1A, Pog15W | o 8 187 v
V,=211t0 33V
| Nl 25 180
*Line Regulation AV, Vi=24 to 30V 28 180 mv
T,=25°C V=206 to 33V 2‘5 180
V; =24 to 30V 10 90
=259
W-smAto 154 s | e
*Load Regulation AV, lo=5mA to 1A 55 100 mv
lo=250 to 750mA 22 50
Quiescent Current lg Tj=25°C 4.5 6 mA
l,=5mA to 1A 0.5
Quiescent Current Change Alg V;=21 to 33V, l,=500mA .08 mA
- V=21 to 33V, T;j=25°C 0.8
Output Voltage Drift %—" o=5mA -1 mv/°C
Output Noise Voltage Vi ;_::g:ozcto 100KHz 10 ‘\‘/\:
Ripple Rejection | mr LTLZZ%F:E,;;;SOOmA 57 B
Dropout Voltage Vo lo=1A, Tj=25°C 2 \
Output Resistance R, f=1KHz ’ ' 19 mQ
Short Circuit Current : Ise Vi=35V, T,=25°C 200 mA
Peak Current lpeax Tj=25°C ’ 22 A

* Load and fine regulation are specified at constant junction temperature. Changes in V, due to heating effects must be taken
into account separately. Pulse testing with low duty cycle is used.
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MC78XXIMCTBXXA LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7824AC
{Refer to the test circuits, T;=0 to 150°C, l°=1[A, V; =33V, C;=0.33F, C,=0.14F unless otherwise specified)

- Characteristic Symbol Test Conditions Min Typ ’ Max Unit
_ | Ty=25C 23.5 24 24.5
Output Voltage Ve lo=5mAt0 1A, Pos18W | o A v
V;=27:3to 38V ’
I\:|='_52070rtr(1)A38v' . 31 240 l.
*Line Regulation . AV, V;=30 to 36V 35 240 mv
T,225°C V;=26.7 to 38V 31 240
V=30 to 36V 14 120
=50
I,::;: t0 154 ) 60~ 100
*Load Reguiation AV, lo=5mA to 1A 60 100 mv
- 1, =250 to 750mA 25 50
Quiescent Current lg Tj=25°C ) 4.6 6 mA
, ' lb=5mAto 1A . 05
Quiescent Current Change Aly . Vi =273 to 38V, I, =500mA 0.8 mA
Vi=273 to 38V, T;=25°C 08 '
Output Voltage Drift AA—¥° lo= 1MA . -15 mVI°C
Output Noise Voitage Vi ;::g;zcto 100KHz 10 - ;\t/\:
Ripple Rejection RR :2122%%';;\:/500"‘"\ 54 _ d8
Dropout Voltage Vo l,=1A, T;=25°C 2 \Y
OQutput Resistancg R, f=1KHz 20 mQ
Short Circuit Current lec V;=35V, T,=25°C 150 mA
Peak Current paak T)=25°C 22 A

* Load and line regulation are specified at constant junction temperature. Changes in V, due to heating effects must be taken
into account separately. Pulse testing with low duty cycle is used.
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MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT
TEST CIRCUIT
DC parameters
VIN O ! MC78XXX 3 1 — 0 Vour
2 J
b
T Ghour 8:’,,:"'
m Fig. 3
Load regulation
1 3
ViNO MC78XXX —O Vout
2 AL 270pF
. ”— Ve
— . o
-’-OMFF 2N6121 AAA —O Vi J—l_ ov
OREQ. 1000 ° 308
o— —o0
U )
Fig. 4
AN .
Ripple rejection
5.10 4
ViN O— MWy ' MC78XXX Vour
1 .
Tosa,.F 2
o0— o}
470uF ,.J7
H
120Hz *

Fig. 5

=§§ SAMSUNG SEMICONDUCTOR

346




“SANSUNG SEMICONDUCTOR INC 498 Dq?%umue ooou47?13 2

e s . T-58--13
MC78XX/MC78XXA ' LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT
Fixed output regulator Constant current regulator
1 ®la 1
Vin O- MC78XXX - o O

Vour VIN

|
I
@
[

3
MC78XXX ’ —0
>
2 J— Rt:: Vxx
< -

Toaa,F : 01,7 'I'oaa,.r "’l 01,F

JL

T
.—l?

AL
7 Fig.6 Fig. 7
Notes: VXX
(1) To specify an output voltage, substitute voltage value for “XX.” b=atld
(2) Aithough no output capacitor is needed for stability, it does
improve transient response.
(3) Required if regulator is located an appreciable distance from
power. supply filter.
Circuit for increasing output voltage Adjustable output regulator (7 to 30V)
1 3 1 3
Vin MG78XXX o ©O ,MC7805 P
Vour VIN Vout
; - Vxx >
. 01l < )

|
AAA

v

2

| O1F

ToaaF

-.ol
#
m
%
]
|
I

A
v
0
N

Fig. 8 m Fig. 9 m

- Iy 5l
Vo=Vxx (1 + Rz/R1)+|d R:
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LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT (continued)

=§== SAMSUNG SEMICONDUCTOR

0.5 to 10V regulator High current voltage regulator
1 3
° " i . Q1 BD536
BREASTM ' VYoutr VIN
<26V
2 - It
::01 VX Rt
1
o - C2 AWy MCT78XXX ¥o)
—— ONF 3n J-(REG o Vour
ke
3 039F 2 I onF
>
VNIV 10k
Ug ~ 1= Veeat
ht » Inea-las Bar
R, lo =laga +Ba1 (lrecVaea/R1)
Vo=Vixgr m
Fig. 10 Fig. 11
High output current with short circuit protection Tracking voitage regulator
Rsc Qi &)
o— [+ MC78XXX - 0
Vin ViN _L Vour
Q2 0 2 >3
33uF 0~1uF—|- 1, 4.7K?
A1 Vout
AAA MC78XXX ~O COMMON COMMON
a0 _]_
0.33,F 2 o
Q1=BD534 7
Q2=2N6124 : ko
m
Rsc= Vr Ea2
SC [ O
-ViN 2NB124 -Vour
Fig. 12 Fig. 13
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MC78XX/MCT8XXA

LINEAR INTEGRATED C

“SAMSUNG SEMICONDUCTOR INC
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IRCUIT

Split power supply (£ 15V — 1A)

Negative output voltage circuit

i 0
i
: ' MC7815 ° ) o
q o 1 .
20V - l +EY b
. 2 =
— —— i 0.1
raaa,.s - 0.1F 1N4001 2 g
1
’L of 224F WF |+ L MC78XXX —
pr24 4 z
! 1N4001
- P MCT7915 3 _1?\/
Fig. 14 Fig. 15 m
Switching regulator High input voltage circuit
2N3789 tmH VIN  { 3
= 1 1YY Y\ e) O—1 MG78XXX —0
VIN Vour  ViN Vourt
i 4 P 4 2
347 $ e $n L —
X 9 0334F 01
z 1 3
¢ MC78XXX 1 20004F 72
1 P>
+ P
10pF
I7Z 104 TON#F 2
+ mn
ZII 2000xF
y
E;o.sn VIN = Vi-(Vz + VBE)
7 7 mn .
Fig. 16 Fig. 17
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MC?BXXIMCTBXXA LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT (continued)

High input voltage circuit 'High output voltage regufator

ViN 1
MC78XXX | MCT78XXX '
VIN . Vour VIN Vout
> .
Ro -I-OM“F -,- -]-OEQpF X 0.14F

vz

—

Fig. 18 Vs Fig. 19
Vin=VzVee '

High input and output voltage Reducing power dissipation with |dropping resitor

i R v
\ o—— 1 MGTBXXX LI AL MCT78XXX 8 2
Vin Vour  ViN o Vout
2 2
R x0 le >
AMY 0.33,:F 0.1,F 033F 0. F S$H
v R
X vz ' rh h
nL R= Vi tmin)VxcV OROP (max)
lo (max) +lo (max)
Vo=V +V,;
v Fig. 20 Fig. 21
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MC78XX/MC78XXA LINEAR INTEGRATED CIRCUIT

APPLICATION CIRCUIT (continued)

Power AM modulator
(unity voltage gain, lc"< 1A)

Remote shuntdown

Vo

3 1 . 3 Vour
MC78XXX MCT78XXX" —o0 v
Vour VIN . X
L -
2 2
01 F | “ °
033,F < s60 _%_ Modulation
.l— P2 Signat
Iy, —0
m
Fig. 22 Fig. 23

Note: The circuit performs well up to 100 KHz.

Adjustable output voltage with temperature compensation
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Note: Q2 is connected as a diode in order to compensate the
variation of the Q1 Vse with the temperature. C allows a
slow rise-time of the Vo

Fig. 24

Vo —Vxx (1+ R + VBE
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MC78XX/MC78XXA : . LINEAR INTEGRATED CIRCUIT

_Light controllers (Vo min=Vxx +Vze)
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Vo falls when the light goes up Vo rises when the light goes up

Protection against input short-circuit with high
capacitane loads

——
\ 1 3
O MC78XXX —0
Vin . Vour
-] P R E
\ d
[ —0
m Fig. 26

Applications with high capacitance loads and an output voltage
greater than 6 volts need an external diode (see fig. 26) to protect
the device against input short circuit. In this case the input voltage
falls rapidly while the output voltage decreases showly. The
capacitance discharges by means of the Base-Emitier junction of
the series pass transistor in the regulator. If the energy is sufficiently
high, the transistor may be destroyed. The external diode by-passes
the current from the IC to ground.
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