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‘General Description

The LM78XX series of three terminal regulators is available
with several fixed output voitages making them useful in a
wide range of appiications. Cne of these is local on card
requiation, eliminating the distribution probiems assaciated
with single point regulation. The voitages available ailow
these reguiators to be used in logic systems, instrumenta-
-4on, HiFi, and other solid state electrcnic equipment. Al-
hough designed primarily as fixed voitage regulators these
devices can be used with external components to obtain
- adjustable voitages and currents. -
‘The LM78XX series is available in an aluminum TO-3 pack-
_age which will allow over 1.0A load current if adequate heat
sinking is provided. Current limiting is included to limit the
peak output current to a safe vaiue. Safe area protection for
- the output transistor is provided to limit internal power dissi-
pation. If interal power dissipation becomes too high for
the heat sinking provided, the thermal shutdown circuit
takes over preventing the IC from overheating.

' Considerabie effort was expanded to make the LM78XX se-
ries of regulators easy to use and mininize the number

of external components. It is not necassary to bypass the
output, aithough this does improve transient responsa. Input

. bypassing is needed only if the regulator is located far from

the filter capacitor of the power supply.
For output voitage other than 5V, 12V and 15V the LM117
series provides an output voitage range from 1.2V to 57V.

Features

® OQutput current in axcess of 1A

u Internal thermal overioad protection
m No extermal components required

" m Qutput transistor safe area protection

m Internal short circuit current limit
| Available in the aluminum TO-3 package

Volitage Range
LM7805C 5v
LM7812C 12V
LM7815C 18V

"Schematic and Connection Diagrams

Metai Can Package
. TO-3 (K)
Aluminum

QuTPUT GNO

INPUT
: : TU/W/TT48-2
Bottom View
Order Number LM7805CX,
LM7812CK or LM7815CX
See NS Package Number KCO2A

Plastic Package
TO-220 (T)
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TUH/TT48-3

Top View

Order Number LM7805CT,
- LM7812CT or LM7815CT -
See NS Package Number T038
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Absolute Maximum Ratings

it Military/Aerospace specified devices are required, Maximum Junction Temperature
please contact the National Semiconductor Sales (K Package) 180°C
Oftfice/Distributors for availabllity and specifications. (T Package) 150°C
Input Voitage (Vo = 5V, 12V and 15V) 35v Storage Temperature Range —-685°Cto +150°C
Intemnal Power Dissipation (Note 1) Internally Limited Leagj:; emperature (Soldering, 10 sec.)

. TO-3 Package K 300°
Operating Temperature Range (Ta) 0°Cto +70°C 10.220 Padgta coT | 230'2

Electrical Characteristics LM78XXC (Note 2) 0°C < Tj < 125°C unless otherwise noted.

Output Voltage [ v [ v | v |

Input Voltage (uniess otherwise noted)

v | v | 2|
Symboll _Parameter | Conditions | Min [ Typ [ax] win [ Typ | Max | an | yp | Max
Vo |Output ottage

(48 5 s2[115 12 125] 5 v
Pp<15W,5mA<ig<1A 4.75 525|114 12.6 | 14.25 1675| Vv
VMIN S VIN € VMAX (75<SViNS20)| (145 < VN 27)] (17.5 < VN < 30) v
AVg |Line Regulation lo = S00mA|Tj = 25°C 3 50 4 320 4 150 | mv
AVIN (7SVNs25) |145sVNs30)| (175 S VN 30)
0°C < Tj< +125°C 50 120 150 v
AViN B<VINS20) | (15<ViN<27) | (185 < Vi < 30)
lo < 1A Tj = 25°C 50 120 150
AVIN (75<VINS20)| (146 <VN<27)| (17.7 < V)N < 30)
0°C < Tj< +125°C 25 60 75 | mv
AVIN BSVINS12) | (16 S VN S 22) (20 < V|n < 26)
AVo |Load Regulation Tj=25C |[5mA<Iip<15A 12 120 12 150
250 mA < lg < 750 mA

60 75
SmA<lositACCsTs+iwc| |  te0) ol m
8 8

Unity

<

< 3

<32

<

o Quiescent Current  |lp < 1A Tj = 25°C 8 mA
0°C<Tjs +125°C 8.5 8.5 85 | mA
alg  |QuiescentCumrent [SmA < lo < 1A [ os|  os] @ os|m
Change Tj = 25°C, 1o < 1A 1.0 ‘ 1.0 1.0 | mA
VMIN £ VIN € VMAX 75<SVINS20) | (148<SVINS27) | (179SVINS 30) v
lo < 500 mA,0°C < Tj < +125°C 1.0 1.0 1.0 | mA
VMIN € VIN £ VMmAX 7<VINS25) |(145s VNS 30)| (175 VNS 30) v
vn |Output Noise Voltage|Ta =25°C, 10Hz < f< 100kHz | 40 75 [ s0 | w
AVin |Ripple Rejection lo< 1A, Tj=25Cor | 62 80 55 72 54 70 dé
AVout f = 120 Hz{ lg < 500 mA 62 55 54 dg

0°C < Tj< +125°C
B<VINS18) | 15sViNs25) |[(1B5<sVNs285) | V
Ro T} = 25°C, lout = 2.0 20 2.0 v
f=1kHz 8 18 19 mf
Short-Circuit Current |Tj = 25°C 2.1 1.5 1.2 A
Peak Output Current [T] = 25°C 24 24 2.4 A
Average TC of Vour [0°C < Tj < +125°C,lg = SmA 0.6 1.8 mV/

VIN

Required to Maintain |Tj = 25°C, Ig < 1A

1.5
7.5 14.6 17.7 v
Line Regulation

Note 1: Thermai resistance of the TO-3 package (K, K(:)istypi(:any4‘C:/Wjum:ti¢:mwcasoarlcl:iS'G/wt:usomarﬂbiot'u.Thcm'ﬂalrwa-istaﬂeocwfmoTO-i’20
package (T) is typically 4°C/W junction to case and 50°C/W case to ambient. .
Nou:MlmmﬁsﬁammuaMwimﬂpamrmumoinMQfozzpF.andaenpadtormumoouWOfOJpF.Allmmmtm—
vohagoandﬁpploniocﬁonraﬂommeawedusingpulutochniquos(t., < 10 ms, duty cycle < 5%).0utputvotngochmgnduotochanguinimlﬂ'
temperature must be taken into account separately.




