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LM78XX Series Voltage Regulators
General Description
The LM 78XX series o f th ree term ina l regu la tors is ava ilab le  
w ith  several fixed ou tpu t vo ltages making them  usefu l in a 
w ide range o f app lica tions. O ne o f these is local on card 
regulation, e lim inating the  d istribution prob lem s associa ted 
w ith  s ingle po in t regulation. The vo ltages ava ilab le  a llow  
these  regu la tors to  be used in logic system s, instrum enta­
tion, HiFi, and o ther solid sta te  e lec tron ic  equ ipm ent. A l­
though designed prim arily as fixed vo ltage  regu la tors these  
devices can be used w ith external com ponents to  obtain 
ad justab le  vo ltages and currents.
The  LM 78XX series is available in an alum inum  TO-3 pack­
age w hich w ill a llow  over 1 .OA load current if adequate  heat 
sinking is provided. C urrent lim iting is included to  lim it the  
peak ou tpu t cu rrent to  a safe  value. Safe area p ro tection  fo r 
the  ou tpu t trans is to r is provided to  lim it in terna l pow er d issi­
pation. If in ternal pow er dissipation becom es too  high fo r 
the  heat sinking provided, the  therm al shutdow n circu it 
takes  over preventing the IC from  overheating.
C onsiderab le  e ffo rt w as expanded to  m ake the  LM 78XX se­
ries o f regu la tors easy to  use and m ininize the  num ber

o f external com ponents. It is no t necessary to  bypass the  
output, a lthough th is does im prove transient response. Input 
bypassing is needed on ly if the  regu la tor is loca ted  fa r from  
the  filte r capacito r o f the  pow er supply.
For output vo ltage  o ther than 5V, 12V and 15V the  LM 117 
series provides an ou tpu t vo ltage  range from  1.2V to  57V.

Features
■ O utput current in excess o f 1A
■ Internal therm al overload p ro tection
■ No external com ponen ts required
■ O utput trans is to r safe area p ro tection
■ Internal short c ircu it cu rrent lim it
■ A vailable in the  alum inum  TO -3 package

Voltage Range
LM 7805C  5V
LM 7812C  12V
LM7815C 15V

Schematic and Connection Diagrams
M etal Can Package  

TO -3 (K) 
Alum inum

B ottom  View
TL/H/7746-2

O rder N um ber LM 7805CK, 
LM 7812C K  or LM 7815CK  

S ee NS P ackage Num ber K C02A

Plastic Package  
TO -220  (T)

T o p  V iew
TL/H/7746-3

O rder N um ber LM 7805CT, 
LM 7812C T o r LM 7815C T  

S ee NS P ackage Num ber T03B
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XX Absolute Maximum Ratings
If M ilitary /A e ro s p a c e  specified  devices  a re  required, 
please c on tac t th e  National S em iconductor Sales  
O ffic e /D is trib u to rs  fo r availability and specifications.
Input Voltage  (Vq  =  5V, 12V and 15V) 35V
Internal Pow er D issipation (N ote 1) In ternally Lim ited
O perating Tem perature  Range 0 a ) 0°C to  +  70°C

M axim um  Junction  Tem peratu re  
(K Package) 150°C
(T Package) 150°C

S torage Tem perature  R ange -  65°C to  + 1 50°C
Lead Tem perature  (Soldering, 10 sec.)

TO-3 Package K 300°C
TO -220 Package T  230°C

Electrical Characteristics LM78XXC (N ote  2) 0°C ^  Tj ^  125°C un less o therw ise  noted.

Output Voltage 5V 12V 15V

Input Voltage (unless otherwise noted) 10V 19V 23V Units

Symbol Parameter Conditions Min Typ Max Min Typ Max Min Typ Max

V o Output Voltage Tj =  25°C, 5 mA ^  l0  ^  1A 4.8 5 5.2 11.5 12 12:5 14.4 15 15.6 V

PD ^  15W, 5 mA ^  l0 ^  1A 4.75 5.25 11.4 12.6 14.25 15.75 V
V min  ^  V|N £  VMax (7.5 ^  V|N <; 20) (14.5 <; V|N ^  27) (17.5 <; V|N ^  30) V

AV 0 Line Regulation lo  =  500 mA Tj =  25°C 3 50 4 120 4 150 mV
A V |N (7 ^  V |N <; 25) 14.5 <1 V|N £  30) (17.5 £  V|N ^  30) V

0°C ^  Tj ^  + 125°C 50 120 150 mV
A V |N (8 ^  V |N <; 20) (15 <l V |N <: 27) (18.5 ^  V|jsj ^  30) V

l0 ^  1A Tj =  25°C 50 120 150 mV
A V |N (7.5 <; V|N £  20) (14.6 ^  V|N <; 27) (17.7 ^  V|N <; 30) V

0°C ^  Tj ^  + 125°C 25 60 75 mV
a v ,n (8 <; V IN ^  12) (16 ^  V |N ^  22) (20 <: V|N <; 26) V

A V 0 Load Regulation Tj =  25°C 5 mA ^  lo  ^  1-5A 10 50 12 120 12 150 mV
250 mA ^  Iq  ^  750 mA 25 60 75 mV

5 mA ^  l0  ^  1 A, 0°C <; Tj ^  +  125°C 50 120 150 mV

IQ Quiescent Current Iq S 1A Tj =  25°C 8 8 8 mA
0°C ^  Tj ^  + 125°C 8.5 8.5 8.5 mA

AIq Quiescent Current 5 mA ^  lo  ^  1A 0.5 0.5 0.5 mA
Change Tj =  25°C, l0  ^  1A 1.0 1.0 1.0 mA

V m in  ^  V |N ^  v Max (7.5 <; V|N £  20) (14.8 ^  V |N^  27) (17.9 ^  V iN <; 30) V

l0  ^  500 mA, 0°C ^  Tj ^  +  125°C 1.0 1.0 1.0 mA
V min  ^  V iN ^  V m ax (7 <; V |N <; 25) (14.5 <; V|N^  30) (17.5 ^  V|N ^  30) V

V n Output Noise Voltage Ta  =  25°C, 10 Hz ^  f ^  100 kHz 40 75 90 P'V
AV,n Ripple Rejection r l0  ^  1 A, Tj =  25°C or 62 80 55 72 54 70 dB

AVo u t f =  120 Hz^ lo  ^  500 mA 
0°C ^  Tj ^  + 1 25°C

62 55 54 dB

V min  ^  v !N ^  v Max (8 <; V|N ^  18) (15 £  V|N ^  25) (18.5 ^  V|N ^  28.5) V

Ro Dropout Voltage Tj =  25°C, louT =  1A 2.0 2.0 2.0 V
Output Resistance f =  1 kHz 8 18 19 m il
Short-Circuit Current Tj =  25°C 2.1 1.5 1.2 A
Peak Output Current Tj =  25°C 2.4 2.4 2.4 A
Average TC of Vq u t 0°C ^  Tj ^  +  125°C, l0  =  5 mA 0.6 1.5 1.8 mV/°C

V|N Input Voltage
Required to  Maintain Tj =  25°C, l0  ^  1A 7.5 14.6 17.7 V
Line Regulation

Note 1: Thermal resistance of the TO-3 package (K, KC) is typically 4°C/W junction to case and 356C /W  case to ambient. Thermal resistance of the TO-220 
package (T) is typically 4°C/W junction to case and 50°C/W case to ambient.
Note 2: All characteristics are measured with capacitor across the input of 0.22 ju,F, and a capacitor across the output of 0.1 jxF. All characteristics except noise 
voltage and ripple rejection ratio are measured using pulse techniques (tw £  10 ms, duty cycle £  5%). Output voltage changes due to changes in internal 
temperature must be taken into account separately.
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Typical Performance Characteristics

M axim um  A verage Pow er 
Dissipation
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Peak Output C urrent
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INPUT TO OUTPUT D IFFERENTIAL (V)

O utput V o ltage (N orm alized  
to  1V a tT j  =  25°C)
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Tj = 25*0
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D ropout C haracteristics
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