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LM78LXX Series 3-Terminal
General Description
The LM78LXX series o f th ree term ina l positive  regu la tors is 
available w ith  several fixed ou tpu t vo ltages making them  
useful in a w ide range o f app lica tions. W hen used as a ze- 
ner d io d e /re s is to r com bina tion  rep lacem ent, the  LM78LXX 
usually results in an e ffective  ou tpu t im pedance im prove
m ent o f tw o  orders o f m agnitude, and low er qu iescent cur
rent. These regu la tors can provide local on card regulation, 
elim inating the  d is tribution p rob lem s associa ted  w ith  single 
po in t regulation. The vo ltages ava ilab le  a llow  the  LM78LXX 
to  be used in logic system s, instrum entation, HiFi, and o ther 
solid sta te  e lec tron ic equipm ent. A lthough designed prim ari
ly as fixed vo ltage  regu la tors these  devices can be used 
w ith  external com ponents to  ob ta in  ad justm ent vo ltages 
and currents.
The LM 78LXX is ava ilab le  in the  m etal th ree  lead TO-39(H) 
the  p lastic TO-92 (Z), and SO-8 p lastic. W ith adequate  heat 
sinking the regu la tor can de live r 100 m A ou tpu t current. 
Current lim iting is included to  lim it the  peak ou tpu t current to  
a safe value. Safe area p ro tection  fo r the  ou tpu t transistors 
is provided to  lim it in ternal pow er d issipation. If internal pow 
er dissipation becom es to o  high fo r the  heat sinking provid
ed, the  therm al shutdow n c ircu it takes ove r preventing the 
IC from  overheating.

Positive Regulators

For ou tpu t vo ltage  o ther than 5V, 12V and 15V the  LM 117L 
series provides an ou tpu t vo ltage  range from  1.2V to  37V.

Features
■ O utpu t vo ltage  to le rances o f ± 5 %  (LM 78LXXAC) over 

the  tem pera tu re  range
■ O utpu t cu rrent o f 100 mA
■ Internal therm al overload pro tection
■ O utput trans is to r safe  area pro tection
■ Internal short c ircu it cu rrent lim it
■ A va ilab le  in p lastic TO -92 and m etal TO -39 and p lastic 

SO-8 low  pro file  packages

Voltage Range
LM 78L05 5V
LM 78L12 12V
LM 78L15 15V

Connection Diagrams

Metal Can P ackage
SO-8 Plastic  

(N arrow  B ody) Plastic P ackage

TL/H/7744-1
B ottom  V iew

O rder Num ber LM 78L05A C H , 
LM 78L12ACH or LM 78L15A C H  
See NS P ackage Num ber H03A

V0UT“
“ 1O "  
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GND — 2 7
GND — 3 6

N C - 4 5

H vin

— GND 
— GND

TL/H/7744-2
Top V iew

O rder Num ber LM 78L05A C M ,
O rder N um ber LM 78L05A C Z, 

LM 78L12A C Z o r LM 78L15A C Z
LM 78L12A C M  or LM 78L15A C M  S ee NS Package N um ber Z03A
See NS Package N um ber M 08A
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Absolute Maximum Ratings
If M ilitary /A ero sp ace  specified  devices  are required, 
please con tact the  N ational Sem iconductor Sales  
O ffice /D is trib u to rs  fo r  availability  and specifications.
Input Voltage

V0  =  5V 30V
V0  =  12V to  15 V 35V

Internal Power D issipation (N ote  1) In ternally Lim ited

O perating Tem peratu re  Range 
M axim um  Junction  Tem perature  
S torage Tem peratu re  Range 

M etal Can (H Package)
M olded TO -92 (Z Package)

Lead Tem peratu re  (Soldering, 10 sec.) 
ESD To le rance  (N ote  5)

0 °C to  + 7 0 °C  
125°C

—65°C to  + 1 50°C 
— 55°C to  + 1 50°C 

260°C 
2000V

LM78LXXAC Electrical Characteristics
(Note 2) Tj =  0°C to  125°C, Iq  =  40 mA, C|n =  0.33 jllF, Cq  =  0.1 /xF (unless noted)

LM 78LXX A C  O utput V o ltage 5V 12V 15V

Input V o ltage (unless o therw ise  no ted ) 10V 19V 23V Units

Sym bol P aram eter C onditions Min Typ M ax Min Typ M ax Min Typ M ax

V o O utput V oltage Tj =  25° C 4.8 5 5.2 11.5 12 12.5 14.4 15 15.6 V
(N ote 4) 1 m A ^  lo  ^  70 m A 4.75 5.25 11.4 12.6 14.25 15.75 V

1 m A ^  lo  ^  40 m A and 4.75 5.25 11.4 12.6 14.25 15.75 V
V m in  ^  V |N ^  V M AX. (7 <; V|N £  20) (14.5 <; V |N ^  27) (17.5 ^  V |N <; 30) V

AV 0 Line Regulation Tj =  25°C 10 54 20 110 25 140 mV
(8 <; V|N £  20) (16 ^  V |N ^ 2 7 ) (20 <; V |N £  30) V

18 75 30 180 37 250 mV
(7 ^  V,N <; 20) (14.5 £  V |N ^  27) (17.5 £  V |N <; 30) V

A V 0 Load R egulation Tj =  25°C,
1 m A ^  lo  ^  40 mA 5 30 10 50 12 75 mV

Tj =  25°C,
1 m A ^  lo  ^  100 mA

20 60 30 100 35 150 mV

AV0 Long Term  
Stability 12 24 30 m V /1000 hrs

Iq Q uiescent C urrent T j =  25°C 3 5 3 5 3.1 5 mA
Tj =  125°C 4.7 4.7 4.7

A Iq Q uiescent C urrent 1 m A £  Iq  ^  40 mA 0.1 0.1 0.1 mA
Change V m in  ^  V |N ^  V m a x 1.0 1.0 1.0 mA

(8 £  V,N £  20) (16 <: V )N £  27) (20 <; V |N ^  30) V

Vn O utput Noise 
Voltage

Tj =  25°C, (N ote  3) 
f  =  10 Hz -  10 kHz 40 80 90 ntV

A V in Ripple Rejection f =  120 Hz 47 62 40 54 37 51 dB
AV q u t (8 <; V |N £  16) (15 £  V |N £  25) (18.5 <; V |N ^  28.5) V

Input Voltage 
Required to  
M aintain Line 
Regulation

T j =  25° C

7 14.5 17.5 V

Note 1: Thermal resistance of H package is typically 26°C/W 0jc still Air, and 94#C /W  0ja 400 ft/min of air. For the Z package is 60°C/W 0jCl 232°C/W 0ja still air, 
and 88°C/W 0ja at 400 ft/min of air. For the M package, 0ja is 180°C/W in still air. The maximum junction temperature shall not exceed 125°C on Electrical 
parameters.
Note 2: The maximum steady state usable output current and input voltage are very dependent on the heat sinking and/or lead length of the package. The data 
above represent pulse test conditions with junction temperatures as indicated at the initiation of test.
Note 3: Recommended minimum load capacitance of 0.01 p,F to limit high frequency noise bandwidth.
Note 4: The temperature coefficient of Vou t  is typically within ±0.01% Vo/°C.
Note 5: Human body model, 1.5 kn in series with 100 pF.
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Typical Performance Characteristics
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Equivalent Circuit
LM 78LXX

Typical Applications
Fixed O utput R egulator

**See Note 3 in the electrical characteristics table.

A djustable O utput R egulator

VoUT =  5V +  (5V /R 1 +  Iq) R2
5V/R1 > 3 lQ, load regulation (Lr) «  [(R1 +  R2)/R1] (Lr of LM78L05)
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Typical Applications (Continued)

C urrent R egulator

l0U T
l0UT =  (V23/R I )  +  Iq  TL/H/7744-10
> Iq  =  1.5 mA over line and load changes

5V, 500 m A R egulator w ith  S hort C ircuit P ro tection

**Heat sink Q1. "  TL/H/7744-11
* * ’ Optional: Improves ripple rejection and transient response.

Load Regulation: 0.6% 0 £  I I  £  250 mA pulsed with tQN =  50 ms.

± 15V, 100 m A Dual Pow er Supply

TL/H/7744-12

V ariab le  O utput R egulator 0 .5V-18V

•Solid tantalum. TL/H/7744-13
VoUT =  Vq +  5V, R1 = ( -V in/Iq LM78L05)
V0 UT =  5V (R2/R4) for (R2 +  R3) =  (R4 +  R5)
A 0.5V output will correspond to (R2/R4) =  0.1 (R3/R4) =  0.9
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