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MC7800
Series

THREE-TERMINAL POSITIVE VOLTAGE REGULATORS

These voltage regulators are monolithic integrated circuits de-

signed as fixed-voltage regulators for a wide variety of applications

including local, on-card regulation. These regulators employ Internal

current limiting, thermal shutdown, and safe-area compensation.

With adequate heatsinking they can deliver output currents in excess

of 1.0 ampere. Although designed primarily as a fixed voltage regu-

lator, these devices can be used with external components to obtain

adjustable voltages and currents.

• Output Current in Excess of 1.0 Ampere

• No External Components Required

• Internal Thermal Overload Protection

• Internal Short Circuit Current Limiting
• Output Transistor Safe-Area Compensation

• Output Voltage Offered in 2% and 4% Tolerance

REPRESENTATIVE
SCHEMATIC DIAGRAM

ORDERING INFORMATION

MC78XXK
MC78XXAK'
MC78XXCK
MC78XXACIC
MC78XXCT
MC78XXACT
MC78XXBT

Output Voltage
Tolerance

4%
2%

4%
2%

lit,
3%

T«t«d Op«>tlng
Junction Temp. Range

-65to +150'C

-4010 +U5'C

Pasfcage
Metal
Power

Piattic
Power

THREE-TERMINAL
POSITIVE FIXED

VOLTAGE REGULATORS
SILICON MONOLITHIC

INTEGRATED CIRCUITS

K SUFFIX
METAL PACKAGE

(Bottom View)

Pins 1 and 2 electrically isolated from case. Cas
is third electrical connection.

T SUFFIX
PLASTIC PACKAGE

PIN 1. INPUT
2, GROUND 2

3. OUTPUT 3

(Heatsink
surface connected

to Pin 2.)

STANDARD APPLICATION

A common ground it required between the
input and the output voltages. The input volt-
age mull remain tvpicallv 2.0 V above the out-
put voltage even during the lovv point on the
input ripple voltege. '

XX - these two digit] ol the type number indi-
cate voltage.

' - Cjn is required if regulator is located in
appreciable distance from power supply
filter.

"" " CQ it not needed for stability; however,
it does improve traniient response.

XX indicates nominal voliftg*

TYPE NO./VOLTAGE

•2% regulator. In Metal Pawei packegea are available In S, 12 end 15 volt devices.

MC7805 S.OVolK
MC7806 6.0 Volts
MC78C8 8.0 Volts
MC7809 9.0 Volta

MC781J 12 Voltl
MC781S 15 Volts
MC7818 18 Volts
MC7824 24 VolU

Quality Semi-Conductors



MC7800 Series

MC7tM,B,C
ELECTRICAL CHARACTERISTICS IV|n - 14 V. Ip - 500 mA, Tj = T[ow to Thloh INola 1| unless otherwlae noted).

Ctitnctwl itM

Output Voltage (Tj - + 25-CI

Output Voltage
(5.0 mA « IQ « 1.0 A. PO < 15 W)
106 Vdc c V|n f 23 Vdc
11.6Vdc*V|n«23Vdc

Line Regulation (Tj - +25"C, Note 2)
10.BVdc«Vjn«2BVdc
11 Vde « V|n « 17 Vdc

Load Regulttion ITj = + 26"C, Now 2)
6.0 mA «s IQ « 1.6 A
250 mA « |Q * 750 mA

Quleaeent Cgrrsnt (Tj - +25*C)

Quletoent Current Change
10.S Vdo « Vin « 25 Vdc
1 1.5 Vdo «¥;„«: 25 Vdc
S.OmA*lo«1.0A

Ripple Rejection
11.6 VoVs < V|n « 21.5 Vdc, 1 - 120 Hz

Dropout VotUge (I0 - 1.0 A, Tj - +25-C)

Output Nolw Volt»g» (TA =• + 26-C)
10 Hi 1 f « 100 kHz

Output Reaiitance f - 1.0 kHz

Short-Clrcuit Current Limit (TA = + 25'C)
V|n - 35 Vdc

Peak Output Currant (Tj = + 26'C)

Avenge TemperBture Coefficient of
Output Voltege

Symbol

Vo
VO

Regiine

Reg load

IB
Ala

RR

Vin-Vo

vn

'0

'to

'mix

TCVO

MC780*

M[n

7.7

7.6

-

-

—

-

63

—

—

—

—

1.3

—

Typ

8.0

8.0

3.0
2.0

28
9.0

3.2

0.3
0.04

70

2.0

10

18

0.2

2.5

±1.0

MW

8.3

8.4

80
40

100
40

0.0

0.8
0.5

—

2.6

40

—

1.2

3,3

—

MC7MM8

Mln

7.7

7,6

-

-

-

-

—

—

—

—

—

-

—

Iff
8.0

8.0

12
5.0

45
16

43

-

62

2.0

10

ia
0.2

•2.2

-0.8

Max

8.3

8.4

160
80

150
80

8.0

1.0
0.5

—

—

—

—

—

_

—

MC780K

Mln

7.7

7,6

-

-

—

-

—

—

—

-

—

—

—

Typ
8.0

8.0

12
6.0

45
16

4.3

-

62

2.0

10

18

0.2

2.2

-0,8

Mu

8.3

8.4

160
80

160
90

8.0

1.0

0.5

—

—

—

—

—

—

—

Unit

Vdc
Vdc

mV

mV

mA
mA

dS

Vdc
jiV/

VO
mft
A

A
mW
•C

MC7808AC
ELECTRICAL CHARACTERISTICS IV|n - 14 V, Ip - 1.0 A, Tj » Tlow to Tn|an [Note n unl«n olherwite noledl.

ChanKttrtitka

Output Voltagg (Tj => *2B'C)

Output Voltage
(5.0 mA * lo * 1 0 A, PO < IS W)
10.6 Vdc < V|n « 23 Vdc

Line Regulation (Now 2)
10.6 Vdc « V;n * 25 Vdc, IQ - 600 mA
11 Vdc « V|n « 17 Vdc
11 Vde < V|n * 17 Vdc, Tj - +25'C
10.4 Vdc * V|n « 23 Vdc, Tj = +2B'C

Load Regulation (Note 2)
5.0 mA < IQ * 1-6 A. Tj = +25-C
5.0 mA * |Q « 1.0 A
250 mA «: IQ •= 750 mA. Tj = + 25'C
250 rnA « IQ * 7SO mA

Quieicent Current
Tj - +25-C

Quleacent Current Change
11 Vdc «. V|n « 25 Vdc, IQ = 600 mA
10.8 Vdc «: V|n < 23 Vdc, Tj - + 25'C
S.OmAslo* IDA

Ripple Rejection
11.5 Vdc <V|n«; 21.5 Vdc, f - 120Hz,Tj - +25'C
11.6 Vdc < V|n * 21.5 Vdc, f - 120 Hz, IQ = 500 mA

Dropout Voltage (|Q - 1.0A,Tj = +25-C]

Output Nol»e Voltage (TA =• + 25'C)
10 Hz < f « 100 kHz

Output Reiiitence (f • 1.0 kHz)

Short-Clrcuit Current Limit (TA = +25^1
Vin -35 Vde

Peak Output Currant ftj = -i-25'C)

Average Temperature Coefficient of Output Voltage

Symbol

Vo

Vo

F»0|ine

Reaioad

IB

AIB

RR

Vin-VQ

Vn

'0

"so

'max
TCV0

MC7M8AC

Mln

7.84

7.7

-

_

-

-

-

—

—

—

-

—

Typ
8.0

8.0

12
15
5.0
12

45
45

15

4.3

-

62

2.0

10

18

0.2

2.2

-0.8

Mu

8.16

8.3

80
80
40
80

100
too

60

6.0
6.0

0.8
0.8
0,6

-

-

—

—

—

|_ -

-

Unit

Vdc

Vdc

mV

mV

mA,

mA

dB

Vdc

/»V/Vo

mfl

A

A

mWC

rhi,h t1SO'C(orMC78XX
* 1ZS-C lor MC78XXC, AC. B

: 1. Ttow - -55*C tor MC78XX
- 0* for MC78XXC, AC
- -40*CforMC78XXB

2- Load and Una regulation are ipccifiad at conitant junction t*mp«raiuia. Changes jn VQ due to heiting affact» n.u«t tw tikoo into account
wpamtflty. Pult* tasting with low duty cycle Is used.



MC7800 Series
MCHMCT
EUC1MCAL CHAMCTIWffnCS (V|n • 16 V. lo - 800 mA, Tj - VC to + 126"C unless otherwise noted).

Characteristic

Output Voltage (Tj = + 26'C)

Output Voltage
(5.0 mA « IQ * 1.0 A, PO < 15 W)
1 1,5 Vdc < V|n<24Vdc

Line Regulation (Tj » +25'C, Note 1)
11.6Vdo«; V|n <26Vdc
ll.SVdc* V|n « 17 Vdc

Load Regulation (Tj - +25°C, Note 1)
6.0 mA * IQ « 1.6 A
250 mA « IQ < 750 mA

Quiescent Current (Tj = + 25°C)

Quiescent Current Change
11.BVdc< V|n < 26 Vdc
5.0mA* !Q< 1.0 A

Ripple Rejection
11.5 Vde <; V|n * 21.S Vdc, ( = 120 Hz

Dropout Voltage do - 1.0A, Tj = i 26°C)

Output Noln Voltage (Tft - + 2S'C)
10 Hz s f * 100 kHz

Output Reilitance f - 1.0 kHz

Short-Circuit Current Limit (TA = +25°C)
Vm - 35 Vde

Peak Output Current (Tj - + 26'C)

Average Temperature Coefficient of Output Voltage

Symbol

VQ
VQ

Roflline

Regioad

IB
AIB

RR

Vln-Vo

Vn

ro
lac

'mix

TCV0

MC7809CT

Mln

6,65

8.S5

-

-

—

-

—

—

—

—
—

—

-

Typ
9.0

9.0

12
5.0

35
12

4.3

-

61

2.0

10

18

0.2

2.2

-1.0

Max

9,35

9.49

50
25

SO
25

8,0

1.0
0.5

—

—

—

_

—

—

-

Unit

Vdc

Vdc

mV

mV

mA

mA

dB

Vdc

MV/Vo

m(J

A

A

mWC
NOTE 1: Loid and line regulation ir« ipielflid it coniunt Junction Umpiritura. Ching» In VQ dui to h»«tlng tflicti mult t» tikin Into Kcount

llpirilily. MM tilling with low duty cyclt II uild.

MC7800 Series

MAXIMUM RATINGS (TA - +25'C unles3 otherwise noted.)

Rating

Input VolUga (B.O V - 18V)
(24V)

Pow4r Olaalpatlon and Thermal Characteristics
Plattlc Packago

TA - +25°C
Derate above TA *• + 25°C
Thermal Resistance, Junction to Air

TC = +26-C
Derate above TC - +75°C (See Figure 1)
Thermal Rosiitanco, Junction to Case

Metal Package
TA = 4-JS-C
Derate above TA - +25°C
Thermel Reslatance, Junction to Air

TC - -HB-C
Derate above TC - +65'C (See Figure 2)
Thermal Resistance, Junction to Case

Stores' Junction Temperature Range

Operating Junction Temperature Range
MC7800.A
MC7800C.AC
MC7800B

Symbol

Vin

PD
1/«JA
«JA

PD
"»JC
«JC

PD
"«JA
»JA
PD

1»JC
9JC

TStQ

Tj

Value

35
40

Internally Limited
15.4
65

Internally Limited
200
5.0

Internally Limited
22.5
45

Internally Limited
182
5,5

-85to +150

-55 to +150
0 to +150

-40 to +150

Unit

Vdc

Watts
mW/°C
•c/w
Watte
mW/°C
"C/W

Watts
mW/°C
°C/W
Wens
mW/°C
"C/W

"C

«c

DEFINITIONS
Line Regulation — The change in output voltage for a change in
the input voltage. The measurement is made under conditions of
low dissipation or by using pulse techniques such that the aver-
age chip temperature is not significantly affected.

Load Regulation — The change in output voltage for a change in
load Currant at constant chip temperature.

Maximum Power Dissipation — The maximum total dftvice dissi-
pation for which the regulator will operate within specifications

Quiescent Current — That part of the input current that is not
delivered to the load
Output Noise voltage — The rms ac voltage at the output, with
constant load and no input ripple, measured over a specified fre-
quency range
Long Term Stability — Output voltage stability under accelerated
life lesl conditions with the maximum rated voltage listed in
the devices'electrical characteristics and maximum power
dissipation-



MC7800 Series

TYPICAL CHARACTERISTICS
TA = +25°C unless otherwise noted.)

FIGURE 1 - WORST CASE POWER DISSIPATION
voriul AMBIENT TEMPERATURE (Caia 221 A)

20

FIGURE 2 - WORST CASE POWER DISSIPATION
vimii AMBIENT TEMPERATURE (Cw I)

50 -25 0 25 50 75 100 125 150

TA. AMBIENT TEMPERATURE ("C!

FIGURE 3 - INPUT OUTPUT DIFFERENTIAL AS A
FUNCTION OF JUNCTION TEMPERATURE

IMC78XXC, AC. B)
2.5

-JS -SO -It I !S 50 IS 100 12$
TA. AMSItNT TEMPERATURE ("CI

FIGURE 4 - INPUT OUTPUT DIFFERENTIAL AS A
FUNCTION OF JUNCTION TEMPERATURE

(MC78XX.AI

-75 -50 -25 0 25 50 75 100

Tj. JUNCTION TEMPERATURE |°C)

FIGURE B - PEAK OUTPUT CURRENT AS A FUNCTION
OF INPUT-OUTPUT DIFFERENTIAL VOLTAGE

(MC7SXXC, AC. B)
4.0

SO 75 100 12$
TA, AMBIEHT TEMPERATURE 1»C)

FIGURE 6 - PEAK OUTPUT CURRENT AS A
FUNCTION OF INPUT-OUTPUT DIFFERENTIAL

VOLTAGE (MC78XX. A)

0 6.0 12 18 24 30

Vjn-V(), INPUT-OUTPUT VOLTAGE DIFFERENTIAL (VOLTS)
10 20 30 40

Vjn-Vo. INPUT-OUTPUT VOLTAGE OlFFERfNTItl (VOLTS)



MC7800 Series

TYPICAL CHARACTERISTICS (continu«d)

(TA * 25°C unleil otharwlit nottd.)

FIGURE 1 - RIPPLE REJECTION AS A FUNCTION
OF OUTPUT VOLTAGES

(MC78XXC, AC)

FIGURE B - RIPPLE REJECTION AS A FUNCTION
OF FREQUENCY

(MC78XXC. AC, A)
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