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MC7800
Series

THREE-TERMINAL POSITIVE VOLTAGE REGULATORS THREE-TERMINAL
Thesie voltage regulators are monolithic integrated circuits de- POSITIVE FIXED

signad as fixed-voltage regulators for a wide variety of applications VOLTAGE REGULATORS
including tocal, on-card regulation. These regulators amploy internal SILICON MONOLITHIC
current limiting, thermat shutdown, and safe-area compensation. INTEGRATED CIRCUITS
With adequate heatsinking they can deliver output currents inexcaess
of 1.0 ampere. Although designed primarily as a fixed voitage regu-
lator, these devices can be used with external components 10 abtain K SUFFIX
adjustable voltages and currents, METAL PACKAGE

® Output Current in Excess of 1.0 Ampere

® No Externa!l Components Required

@ internal Thermal Overload Protection

® Internal Short-Circuit Current Limiting

® Output Transistor Safe-Area Compensation

® Qutput Voltage Offered in 2% and 4% Tolerance
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A common ground is required batwaen the
input and the output voitages. Tha input volt-
:: 6k age must remain typically 2.0 V above the out.
> put voltage even during the low point on the
input ripple voltage.

XX = these two digits of the type number indi-

5k cate voltage.
O Gnd * = Cjn is required it regulator is located gn
apprecisble distance from power supply
ORDERING INFORMATION . 2""?' + noeded for stabiline:
[ Test 0 tl = ¢ 0 is l.“) ne or stabitity; howsver,
Device o“:?‘" Voitage Junet “T.fn':n'::“ Package it doas improvs transient respanss.
MC78XXK a% -55 10 +160°C Metal XX ndicates nominat voltage
MCTBXXAK* 2% Power
MC78XXCK % Oto +125°C
MCTBXXACK® % TYPE NO./VOLTAGE
MC78XXCTY o A% Piastic MC7805 5.0 Valrs MC7812 12 Volts
MC78XXACT 2% Powar MC7806 6.0 Voits MC7815 15 Volts
_MC'IBXXBT 4% -40 to +125°C MC7808 8.0 Volis MC7818 18 Volts
*2% regulators in Metal Pawer packagos aro available In 5. 12 and 16 valt davicas. MC7808 9.0 Voits MC7824 24 Volts

Quality Semi-Conductors




MC7800 Series

MC7808, B, C

ELECTRICAL CHARACYERISTICS (Vi = 14V, Ig = 500 mA. T) = Tigw te Thigh [Note 1] unlesa otharwisa notad).

MC7808 MC78088 MC7808C

Chatacteristie

Min | Typ { Max | Min | Typ | Max | Min | Typ

Unit

Output Voltage (Ty = +25°C)

vo

77 |80 }183}77180)83]| 27|80

Vdo

Output Voltage
{50mA<lp=s1.0A Pgs 15W)
10.6 Vde = Vi, = 23 Vde
11.5 Vde = Vi, = 23 Vdc

Vo

8.0

Vde

Line Regulation (T = +25°C, Note 2) R
10.6 Vdc % Vi, % 28 Vde

11 Vde = Vi, < 17 Ve

90line

30
2.0

12
5.0

160 12

6.0

mv
160

Load Regulation (T = +26°C, Note 2} R
SOmAsip=15A

250 mA  Ig < 750 mA

€0ioad

28
9.0

a5
18

160 4%

16

mv
160

Qulsscent Currant (T = +25°C)

3.2 43 | 8.0 4.3

8.0 | mA

Quiescent Current Change
10.8 Vde = Vi, = 26 Vde
116 Vde < Vip < 26 Vdc
SOmA=inp=<10A

alg

1.0
0.5

03
0.04

mA
1.0

0.5

Ripple Rajsction
11.6 Vde < VE 21.5 Vde, f = 120 Hz

RR

62 | 70 62 62

d8

Dropout Voitage (Ig = 1.0 A, T = +25°C) v,

in-Vo

2.0

Vde

Output Nolse Voltage (Ta = +25°C)
10 Hz = £ < 100 kHz

Va

10

uv/
Vo

Output f = 1.0 kHz

0

mf

Short-Circuit Currant Limit (TA = +25'C}
Vin = 35 Vde

lse

Peak Output Current (T) = +25°C)

Imax

1.3 $22 2.2

Avarago Tempersture Coefficient of
Qutput Voltage

Tcvg

-08 -08

mv/
*C

MCT7808AC
ELECTRICAL CHARACTERISTICS (Vi = 14V,1g =

104,77y

= Tiow 10 Thigh [Nate 1] untexs gtherwize noted).

Characteristics

MC7808AC
Typ

Symbal

Min Max

Unit

Qutput Voltaga (T) = +25°C)

Vo 7.84 80 8.18

Vde

Output Voltags
(BOMASIn=1.0APQ=16W)
10.8 Vde < Vi, = 23 Vde

Vo
8.0

Vde

Line Regulation {(Note 2}
10.8 Vdc = Vi < 25 Vdc, I = 600 mA
11 Vde = Vjp = 17 Vde
11 Vde < Vjy <17 Vde, Ty = +25°C
10.4 Vdc = V|, = 23 Vde, Ty = +36°C

Regline

[

BEEZ

mv

Load Regulation (Note 2)
SOMASIp=16A Ty = +25°C
E0mMA=Ig=<i0A
250 mA < lg <750 mA, Ty = +25°C
250 mA = Ig = 750 mA

Regload

[

mv

Quiescent Current
Ty = +25°C

mA

Quiescant Current Change
11 Vde = Vjp, = 25 Vdc, Ig = 500 mA
10.8 Vde < Vjy < 23 Vde, Ty = +25°C
S50mAcinsi10A

Alg

mA

Ripple Rejection
1M5Vde s Vi, s 21.5Vde, f = 120 Hz, Ty = +25°C
11.6 Vd¢ = Vi, < 21.5 Vde, f = 120 Hz, g = 500 mA

RR

d8

Oropout Voltage (lg = 1.0 A, T) = +26°C)

Vin-Vo

Vde

Output Noiss Voltage (T4 = +25'C}
10 Hz < f = 100 kHz

Vn

HVNQ

Qutput Resistance (f = 1.0 kH2)

‘0

mil

Short-Circuit Currant Limit {T4 = +25°C)
Vin = 35 Vde

lsg

Pask Qutput Current {T) = +25*C)

Imax 2.2

Average Temperature Coefficient of Qutput Voltage

TCVo -0.8

mvre

NOTES: 1. Tigyw = —55°C for MC78XX
= 0* for MC78XXC, AC
= - 40'C for MC78XX8

2 Load and line i

Thigh = +160°C for MCTBXX
= +125°C for MC78XXC, AC, B

Changas in V@ due to heating affects must bo takew i

are
soparately. Pulsa tasting with low duty cycle Is used.

junction

nto account




MC7800 Series

MC7800CT
ELECTRICAL CHARACTERISTICS (Viy = 15V, ig = 800 mA, T) = 0°C to +126°C unless otherwise noted).

MC7809CT
Characteristic Symbo} Unit
Min Typ Max
Gutput Voltage (T = +25°C) Vo 8,66 8.0 9.35 Vde
Qutput Voitage Vo 8.85 9.0 9.45 Vde
BOMASIH®1.0A POs15W)
11,6 Vde = Vi < 24 Vde
Line Regulation {T) = +25°C, Note 1) Rogjing mv
11.6 Vd¢ = Vi = 26 Vdc - 12 60
11.8 Vdc < V), < 17 Vde — 5.0 26
Load Regulation {T) = +26°C, Note 1) Regload mv
BOMA®Ig=15A - 35 50
250 mA < Ig < 750 mA —_ 12 25
Quiescent Current (Ty = +25°C) Ig — 4.3 8.0 mA
Quiescant Current Change aAlg mA
11.5 Vde < V|, < 28 Vde — — 1.0
50mA%ig=10A - - 0.5
Ripple Rejection RR — 3] — d8
11.5 Vde < Vi = 21.6 Vdc, £ = 120 Hz
Dropout Valtage {lg = 1.0 A, Ty = +26°C) Vin- Vo — 20 — Vde
Output Nolse Voltage (Tp = +26°C) Vn - 10 - #VNQ
10 Hz = f < 100 kHz
Output Resistance f = 1.0 kHz (o) —_ 18 —_ m{l
Short-Circult Current Limit (Tp = +25°C) lag — 0.2 —_ A
Vin = 35 Vde
Peak Output Current (T = +25°C) Imax - 22 — A
Average Temperaturs Coefficient of Qutput Voltage TCVo — -1.0 — mvrC

NOTE 1: Losd and lIne ragulation sre spacifisd at constant junction temparsturs. Changes In Vg dua to heating effects must be taken into eccount

soparately. Pulse testing with low duty cycle Is used.

MC7800 Series

MAXIMUM RATINGS (Tp = +25°C unless otherwise noted.)

Rating Symbol Value Unit
Input Voltaga (B.0V — 18V) Vin 35 vde
{24 V} 40
Powdér Dissipation and Thermal Characteristics
Plastic Packagoe
Ta = +268°C Pp Internally Limited | Watts
Darate above Tp = +25°C RIATY 15.4 mwWrC
Thermal Realstance, Junction to Alr 8JA 65 °C/W
Tg = +25°C Pp Intarnally Limited | Watts
Derate abova Tg = +76°C (See Figure 1) 1/8)¢ 200 mWrC
Tharmal Resistance, Junction to Case AT 5.0 ‘CwW
Matal Package
TA = +25°C Pp {nternally Limited | Watts
Derate above Ta = +25°C LICTTS 22,5 mwrC
Th | Res Junction to Air AT 45 CW
Te = +35°C Pp internafly Limited | Wana
Derats above T¢ = +65°C (See Figure 2) ey 182 mwWrC
Thermal Resl Junction to Case [A]o} 65 ‘oW
Storage Junction Temperatura Range Tstg -685t0 +160 °C
Operating Junction Tamperatura Range T °C
MC7800,A ~56t0 +160
MC7800C,AC Oto +150
MC78008 ~-40 to +150
DEFINITIONS

Line Regulation — The change in output voitage 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.

toad — The change in output voltage for 3 change in

toad current at constant chip tamperature.

Maxi » Power Dil 1 — The maximum total davice dissi-
pation for which the regulator will operate within specifications

Quiescent Current — That part of the input current that is not
delivered to the lead

Output Noise Voltage — The rms ac voitage at the output. with
constant load and no tnput ripple. measured over a specifiad fre-
quency range

Long Term Stabiiity — Qutput voltage stabihity under agcelerated
life 1est conditions with the maximum raled voltage listed in
thedevices’ electrical characteristics and maximum power
disgipation.




MC7800 Series

TYPICAL CHARACTERISTICS
{TA = +259C ynless otherwise noted.)

FIGURE 1 — WORST CASE POWER DISSIPATION
vorsus AMBIENT TEMPERATURE (Case 221A)
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FIGURE 3 — INPUT QUTPUT DIFFERENTIAL AS A
FUNCTION OF JUNCTION TEMPERATURE
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FIGURE 6 — PEAK OUTPUT CURRENT AS A FUNCTION
OF INPUT-OUTPUT DIFFERENTIAL VOLTAGE
{MC78XXC, AC, B)
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FIGURE 2 - WORST CASE POWER DISSIPATION
versus AMBIENT TEMPERATURE (Cass 1)
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Vg. DUTPUT VOLTAGE (VOLTS)

MC7800 Series

TYPICAL CHARACTERISTICS (continued)
{TA = 259C unless otharwise noted.)

FIGURE 7 — RIPPLE REJECTION AS A FUNCTION FIGURE B — RIPPLE REJECTION AS A FUNCTION
OF QUTPUT VOLTAGES OF FREOUENCY
{MC78XXC, AC) (MC78XXC, AC, A)
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K SUFFIX
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