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3-TERMINAL 1A POSITIVE. ° . To220
VOLTAGE REGULATORS '

The MC78XX 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 voltage regulators,
these devices can be used with external components to obtain adjustable
voltages and currents.
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FEATURES

e Qutput Current up to 1A
¢ Output Voitages of 5; 8; 12; 15; 24V

* Thermal Overload Protection ORDERING INFORMAT'ON ’

* Short Circuit Protection

1: Input 2: GND 3: Output

¢ Qutput Transistor SOA Protection 0
Device Package |Operating Temperature
MC78XXCT | TO-220 0~ +125°C
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MC78XXC : LINEAR INTEGRATED CIBCUIT '

758113

ABSOLUTE MAXIMUM RATINGS (Ta=25°C, unless otherwise specified)

Characteristic Symbol Value Unit
Input Voltage (for Vo =5V to 15V) Vin 35 v
(for Vo = 24V) - Vi . - 40 - v

Thermal Resistance Junction-Cases Osc "5 °C/w

Thermal Resistance Junctign-Air Oua 65 °CIwW
Operating Temperature Range ) Tope 0~ +125 °C
Storage Temperature Range Tag -65~ +150 °C

ELECTRICAL CHARACTERISTICS MC7805C :
Vi=10V, lour=500mA, 0°C =Tj<125°C, Ci =0.33xF, Cour =0.14F, unless otherwise specified. (Note)

Characteristic Symbol Test Conditions ' Min { Typ Max Unit
Tj=25°C 4.8 6.0 5.2
Output Voltage Vo 5.0mA=<lo=1.0A, Pp<15W v
Vi=7V to 20V 475 | 50 | 5.25
- Vi=7V to 25V 4.0 | 100
Line Regulation AV Tj=25°C —- mV
Vi=8V to 12V 1.6 50
lo=5.0mA to 1.5A 9 100
Load Regulation AVo Tj=25°C - — mv -
lo=250mA to 750mA 4 50
Quiescent Current lg T;=25°C 5.0 8 mA
lo=5mAto 1.0A - 0.03| 0.5 .
Quiescent Current Change Aly mA
Vi=7V to 25V 03} 1.3
Temperature Coefficient of Vo AVIAT lo=5mA -0.8 mv/°C
Output Noise Voltage Vn f=10Hz to 100KHz, Ta=25°C 42 w
Ripple f=120Hz
Rejection RR Vi=8to 18V 2]’y |
Dropout Voltage Vo lo=1A, Tj=25°C 2 ) v
Output Resistance Ro f=1KHz 15 - mQ
Short Circuit Current Isc V=35V, T)=25°C 230 mA
Peak Current lpeax T)=25°C 2.2 A

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.
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MC78XXC ~ LINEAR INTEGRATED CIRCUIT
- CT-58-11-13
ELECTRICAL CHARACTERISTICS MC7808C ~ -+ =

Vin= 14V, lour=500mA, 0°C < Tj= 125°C, Ciny =0.33uF, Cour= 0.14F, unless otherwise specified. (Note)

. Characteristic Symbol Test Conditions Min | Typ | Max Unit
Tj=25°C 77 | 80 | 83
Output Voltage Vo 5.0mAs<lo=1.0A, Po<15W , v
. Vi=10.5V to 23V 76 | 80 ) 84
) Vi=10.5V to 25V 5 | 160
Line Regulation AVo T,=25°C — mv
Vi=11.5Vto 17V 2.0 80
. lo=5.0mA to 1.5A 10 | 160
Load Regulation AVo T)=25°C mV
lo=250mA to 750mA 5.0 80
Quiescent Current lg T;=25°C 5.0 8 mA
. lo=5mA to 1.0A 0.05| 0.5
Quiescent Current Change Alg - - mA
Vi=10.8V to 25V 06| 1.0
Temperature Coefficient of Vo AVIAT lo=5mA -08| mv/°C
Qutput Noise Voltage Vn f=10Hz to 100KHz, Ta=25°C 52 Y
Ripple _ _
Rejection RR f=120Hz, V;=11.5t0 21.5V 56 .73 dB
Dropout Voltage Vo lo=1A, Tj=25°C 2 \
Output Resistance Ro f=1KHz 17 ) ma
Short Circuit Current lsc V=35V, T;=25°C- 230 mA
Peak Current Ipeax Tj=25°C 22 A

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.
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MC78XXC " LINEAR INTEGRATED CIRCUIT

/883
ELECTRICAL CHARACTERISTICS MC7812C -

Vin=19V, lgyr=500mA, 0°C=Tj<125°C, Cp = 0.33uF, Cour=0.14F, unless otherwise specified. {Note)

Characteristic Symbol Test Conditions Min_ I Typ | Max | Unit
Ti=25°C 115 | 12 | 125
Output Voitage Vo 5.0mAslo=<1.0A, Po<15W : \
Vo=145V10 27V , W4 12 128
) : Vi=14.5 to 30V 10 | 240
Line Regulation AVo Tj=25°C mV
Vi=16 to 22V 3.0 | 120
. lo=5mA to 1.5A 11 240
Load Regulation AVp Tj=25°C mv
lo=250mA to 750mA 5 120 ]
Quiescent Current lg Tj=25°C 5.1 8 mA
lo=5mA to 1.0A 0.1 0.5
Quiescent Current Change Alg — mA
Vi=14.5V to 30V 0.5 71.0
Temperature Coefficient of Vg AVIAT lo=5mA -1 mV/°C
Qutput Noise Voitage Vn f=10Hz to 100KHz, Ta=25°C 76 A
Ripple f=120Hz
Rejection RR Vi=15V to 25V 55 7 dB
Dropout Voltage Vb lo=1A, T;=25°C 2 v
Output Resistance Ro f=1KHz ’ 18 mQ
Short Circuit Current Isc Vi=35V, T;=25°C 230 mA
Peak Current tpeax Tj=25°C 2.2 A

* 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.

¢ SAMISUNG | e

Electronics




€ et e O T

- s e e B T s v ¥

hANSUNG ELECTRONICS INC uaE E) - 7%41&2 uudqum 5 -SNGK o

: LINEAR INTEGRATED CIRCUIT

ELECTRICAL CHARACTERISTICS MC7815C

Vin=23V, loyr =500mA, 0°C<T;<125°C Cm—OSSyF Com 01#F unless otherwnse specmed (Note)

Characteristic Symbol Test Conditions : ﬂ!ln Typ [ Max | Unit
] o . T=25°C - - |14 15|18 0 foeooo s
Output Voltage Vo 5.0mA=lo<10A, Pos15W | ., .1 3x | vl ' -
Vi=17.5V to 30V 14251 15 1575
- Vi=17.5 to 30V 12 | 300
Line Regulation : AVo T;=25°C —= mv -
V)=20 to 26V 4| 150 )
. la=5.0mA to 1.6A 13 | 300 : )
Load Regulation AVg Tj=25°C - mv . :
... | lo=250mA to 750mA .5} 150, I o [
Quiescent Current s ' Ty=25°C R SRR TS B | ~mA A !
lo=5mA to 1.0A L 01 05 . .|
Quiescent Current Change. Aly mA - -
VI 17.5V to 30V 05 | 1.0
Temperature Coefficient of Vo AVA/AT - lo=5mA N SRR S FvieG |
Output Noise Voltage Vy f=10Hz to 100KHz, Ta=25°C | . | 88 | =] “av
Ripple f=120Hz : ) A
Rejection RR Vi=18.5V to 28.5V 54. 7 ) o dB»
Dropout Voitage Vo lo=1A, T}=25°C 2 | v )
_ Output Resistance Ro - f=1KHz : 19 | : 't ma
Short Circuit Current lsc Vi=35V, Tj=25°C 230 mA
Peak Current lpeax T;=25°C ’ l 22 | I A

»

Load and line regulation are specified at constant junction temperature. Changes in Vo due to heatmg offects
must be taken into account separately. Pulse testing with Iow duty is used. .
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MC78XXC | : LINEAR INTEGRATED CIRCUIT

— T-581-13
ELECTRICAL CHARACTERISTICS MC7824C R ,

Vin=233V, loyr =500mA, 0°C < Tj < 125°C, Cin=0.33yF, Cour=0.14F, unless otherwise specified (Note)

Characteristic Symbol Test Conditions Min | Tvp | Max Unit
Tj=25°C 23 24 | 25
Output Voltage Vo 5.0mA=los1.0A, Po<15W v
L V=27V 1o 38V 228 24 | 252 .
| Vi=27V to 38V 17 | 480
| Line Regulation AVo Tj=25°C mvV
! Vi=30V to 36V L 240
. lo=5mA to 1.5A 15 480 I
Load Regulation AVp T;=25°C mv
lo=250mA to 750mA 5.0 | 240
Quiescent Current Ig T;=25°C 52 | 8 mA
fo=5mA to 1A 0.1 0.5
Quiescent Current Change Alg mA
Vi=27V to 38V L EERE
Temperature Coefficient of Vo AVeIAT lo=5mA -15/ ) mV/°C
Output Noise Voitage Vn f=10Hz to 100KHz, Ta=25°C 160 »v
Ripple f=120Hz .
Rejection RR Vi=28V to 38V 50 67 dB
Dropout Voltage Vp lo=1A, T;=25°C 2 | ) '
. Output Resistance Ro - f=1KHz 28 mQ
Short Circuit Current lse Vi=35V, Tj=25°C 230 mA
Peak Current Ipeax Ti=25°C ' 2.2 ) A

* 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.

¢ SAMISUNG 24

Electronics

]




SAMSUNG ELECTRONICS INC  42E D BN 7964142 0009421 3 EMSHGK

MC78XXC . LINEAR INTEGRATED CIRCUIT

TEST CIRCUITS

Fig. 1 DC Parameters

T-58-11-13
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MC78XXC LINEAR INTEGRATED CIRCUIT
/°8%81-)3

APPLICATION CIRCUITS

Fig. 4 Fixed Output Reguiator Fig. 5 Constant Current Regulator
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Notes:
(1) To specify an output voltage, substitute voltage value for “XX.” lo "VT:?("* Id
A common ground is required between the input and the output
voltage. The input voltage must remain typically 2.0V above the output
voltage even during the low point on the input ripple voltage.
(2) Cw is required if reguiator is located an appreciable distance from
power supply filter.
(3) Cour improves stability and transient response.

Fig. 8 Circuit for Increasing Output Voltage Fig. 7 Adjustable Output Regulator (7 to 30V)
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LINEAR INTEGRATED CIRCUJT

APPLICATION CIRCUIT (continued)

Fig. 8 0.5 to 10V Regulator

T=Sgn13

Fig. 9 High Current Voltage Regulator

o— MC7805 o Sy
1V<vin L Voutr Vi
<25V < Rd
2 S lat
—Ct
Toa3, vax R1 1 3 .
0% A C2 AM——— MC78XX —=0
T anF an J_IREG lo Vour
> 039,F 2 T o4
s
V<A Iy <-TIV 10kQ
o Ry= — Verai
13 -
m Irea-1ai Bas
R lo=lrea +Bar (laeaVeea/R
Vo =Vaxx R—: IJ7 0 =lrea +Bat (lreaVeear/R1)
Fig. 10 High Qutput Current with Fig. 11 Tracking Voltage Regulator
Short Circuit Protection
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MC78XXC

- LINEAR INTEGRATED CIRCUIT

- rEs

Fig.12 Split Power Supply ( 15V - 1A) Fig. 13 Negative Output Voltage Circuit
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MC78XXC LINEAR INTEGRATED CIRCUIT

TYPICAL PERFORMANCE CHARACTERISTICS T 58 // / Ll
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