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LM 330 3-Term inal Positive R egulator
General Description
The LM 330 5V 3-term ina l positive  vo ltage  regu la to r fea tures 
an ability to  source 150 m A o f output cu rrent w ith an input- 
output d iffe ren tia l o f 0.6V o r less. Fam iliar regu la to r fea tures 
such as cu rrent lim it and therm al overload p ro tection  are 
a lso provided.
The low d ropout vo ltage  m akes the  LM 330 usefu l fo r certa in  
battery app lica tions s ince th is feature  a llow s a longer ba t­
te ry  d ischarge be fore  the  output fa lls  out o f regulation. For 
exam ple, a ba ttery supply ing the  regu la tor input vo ltage  may 
d ischarge to  5.6V and still properly regu la te  th e  system  and 
load vo ltage. Supporting th is feature, the LM 330 p ro tects  
both  itse lf and regu la ted system s from  negative  vo ltage in­
puts resulting from  reverse insta lla tions o f batteries.
O the r p ro tection  fea tures include line trans ient pro tection  
up to  26V, when the  ou tpu t actua lly shuts dow n to  avoid 
dam aging in terna l and externa l circuits. A lso, th e  LM 330 
regu la tor canno t be harm ed by a tem porary m irror-im age 
insertion.

Features
■ Input-output d iffe rentia l less than 0.6V
■ O utput cu rrent o f 150 m A
■ Reverse ba ttery  p ro tection
■ Line transient pro tection
■ Internal short circu it cu rrent lim it
■ Internal therm al overload pro tection
■ M irror-im age insertion pro tection
■ P +  Product E nhancem ent tested

Schematic and Connection Diagrams
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Absolute Maximum Ratings
If M ilitary /A ero sp ace  specified  devices  are  required, 
please contact the National S em iconductor Sales  
O ffic e /D is trib u to rs  fo r availability  and specifications.
Input Voltage

O perating Range 26V
Line Transien t P rotection (1000 ms) 40V

Internal Power D issipation 
O perating Tem perature  Range 
M axim um  Junction Tem peratu re  
S torage Tem peratu re  Range 
Lead Tem peratu re  (Soldering, 10 sec.)

In te rnally Lim ited 
0 °C to  + 7 0 °C  

+  125°C 
— 65°C to  + 1 50°C 

+  300°C

Electrical Characteristics (NoteD
Sym bol Param eter Conditions Min Typ M ax Units

V0 O utput Voltage Tj =  25°C 4.8 5 5.2

O utput V oltage 5 <  l0 <  150 mA 4.75 5.25
V

O ver Tem p 6 <  V |N <  26V; 0°C £  Tj <; 100°C

A V 0 Line Regulation 9 <  V |N <  16V, l0 =  5 mA 7 25
6 <  V |N <  26V, l0 =  5 mA 30 60 mV

Load Regulation 5 <  l0 <  150 mA 14 50

Long Term  S tability 20 m V /1000 hrs

!q Q uiescen t Current l0 =  10 m A 3.5 7
l0 =  50 mA 5 11
l0 =  150 mA 18 40 m A

Line Transient V |N =  40V, R l =  1 0 0 ft, 1s 14
R everse Polarity V |N =  — 6V, R l =  1 0 0 ft - 8 0

A Iq Q uiescent C urrent 
C hange

6 <  V |N <  26V
10 %

V in O vervo ltage Shutdow n 
V oltage 26 38

M ax Line T ransient 60

1s, V0 ^  5.5V 50
V

Reverse Polarity - 3 0
Input V oltage DC V0 >  - 0 . 3 V ,  R l =  1 0 0 ft - 1 2

O utput Noise V oltage 10 H z - 100 kHz 50

O utpu t Im pedance l0 =  100 mADC +  10 m Arm s 200 m ft

R ipple R ejection 56 dB

C urrent L im it 150 400 700 mA

D ropout V oltage l0 =  150 mA 0.32 0.6 V

Therm al R esistance Junction  to  Case 4 °C /WJunction  to  A m bient 50
Note 1: Unless otherwise specified: V in =  14V, lQ =  150 mA, Tj =  25°C, C1 =  0.1 pF, C2 =  10 jaF. All characteristics except noise voltage and ripple rejection 
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.

2-7

LM
330



LM
33

0

2-8



Typical Performance Characteristics (C o n t in u e d )

1 10 100 IK  10K 100K 1M

FREQUENCY (H r )

O vervo ltage  S upply C urrent

20 25 30 35 40

INPUT VOLTAGE (V)

R everse  Supply C urrent

- 1 2  - 1 0  - 8  - 6  - 4  - 2  0

INPUT VOLTAGE (V )

O utput a t O vervo ltage

30 35 40

O utput V o ltage (N orm alized  
to  5V a t Tj =  25°C)

INPUT VOLTAGE (V ) INPUT VOLTAGE (V ) JUNCTION TEMPERATURE (°C )

T L / H / 9 3 0 6 - 4

Typical Applications
The LM 330 is designed spec ifica lly  to  opera te  at low er input 
to  output vo ltages. The  device is designed utiliz ing a pow er 
lateral PNP trans is to r w h ich  reduces dropout vo ltage  from  
2.0V to  0 .3V  when com pared  to  IC regu la tors using NPN 
pass transistors . S ince the  LM 330 can operate  a t a m uch 
low er input vo ltage, the  device pow er d issipation is reduced, 
heat s inking can be s im pler and device re liability im ­

proved through low er chip operating tem perature . A lso, a 
cos t savings can be utilized through use o f low er p o w er/ 
vo ltage  com ponents. In app lica tions utiliz ing ba ttery  power, 
the  LM 330 a llow s the battery vo ltage  to d rop to  w ith in  0.3V 
o f ou tpu t vo ltage prior to  the  vo ltage  regu la tor dropp ing out 
o f regulation.

LM330
VIN

UNREGULATED 
INPUT

Cl
0.1

o - - f  ■ V|N V0UT ■ •  ■ Q  I GND L 
Cl* J -  ----- T ----- -1±C2*<i  JFx

V0UT
REGULATED 
OUTPUT 

C 2**
10 jiF

T L / H /9 3 0 6 - 5

* Required if regulator is located far from power supply filter.
** C2 may be either an Aluminum or Tantalum type capacitor but 

must be rated to operate at -40 °C  to guarantee regulator stability 
to that temperature extreme. 10 /xF is the minimum value required 
for stability and may be increased without bound. Locate as close 
as possible to the regulation.

•out ( mA)
T L / H / 9 3 0 6 - 6

Note: Compared to IC regulator with 2.0V dropout voltage and 
iQmaxi “  6 -°  m A -
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