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LINEAR .
SERIES LM340

INTEGRATED - .

CIRCUITS : POSITIVE-VOLTAGE REGULATORS

D2332, SEPTEMBER 1977 —REVISED MARCH 1983

3-Terminal Regulators NOMINAL

[ ]
® Output Currentup to 1.5 A OUTPUT | REGULATOR .
- : VOLTAGE
® No External Components BV LM340-6
® Internal Thermal Overload 12v LM340-12
BV LM340-15
@ High Power Dissipation Capability
® Internal Short-Circuit Current Limiting
® Output Transistor Safe-Area Compensation KC PACKAGE
. P VIEW
® Output Load Regulation . . . 0.3% Typ - (ToP VIEW)
. . — ™
® Direct Replacements for National LM340 O ::=,88M,&‘JN
Series . ——= INPUT
L : THE COMMOQN TERMINAL IS IN
description . ELECTRICAL CONTACT WITH
. i i ithic i THE MOUNTING BASE
This series of fixed-voltage monolithic integrated- 70.220A8

eircuit voltage regulators is designed for a wide range
of spplications. These applications include on-card
regulation for elimination of noise and distribution
problems associated with single-point regulation. Any
of these regulators can deliver up to 1.6 amperes of
output current. The internal current limiting and
thermal shutdown features of these regulators make

them essentially immune to overload. In addition to ?-,

use as fixed-voltage regulators, these devices can be 8

N used with external components to obtain adjustable E
output voltages and currents and also as the power- ]

pass element in precision regulators. 8’
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Resistor values shown are nominal and in chms.
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SERIES LM340 -
POSITIVE-VOLTAGE REGULATORS '

absolute maximum ratings over operating temperature range {unless otherwise noted)-

INPUL VOIAEE .o v vttt ir i st e s e e e a e et e 35V
Continuous total dissipation at 25°C free-air temperature {886 NOte 1) ... v s rivnnnnnnrsrnnns. 2w
Continuous total dissipation at (or below) 25°C case temperature (see Note 1) ....... e 15W
Operating free-air, case, or virtual junction temperature fanNEe . ... .....vvvvveennsrns -56°C to 150°C
StOrage temMpPerature TANEE « .« v v v v v ettt e enenosvoeeneeesosstesonanronenes ~86°C to 160°C
Lead temperature 1,6 mm (1/18 inch) from case for 10 seconds ...... S e 280°C
NOTE 1: For operstion above 26 °C free-air or casa temperaturs, refer to Figures 1 and 2. To avold ding the design it virtual junction temperature,
thess ratings should not bs exceeded. Dus to variations in individual davice elactrical char istics and thermal resl the built-in thermal overload

protaction may be activated at power levels slightly sbove or below the rated dissipation.
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» FIGURE 1 ) ) : FIGURE 2
recommended operating conditions
MIN MAX { UNIT
R . LM340-6 7 25
Input voltage, V| LM340-12 14.6 30 \
LM340-16 17.6 30
Output current, Ig 1.6 A
Operating virtual junction temperature, T . 0 125 °C
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- . SERIES LM340
POSITIVE-VOLTAGE REGULATORS

LM340-5 alectri-cal characteristics at specifled virtual junction temperature, V| = 10V, Ig = 1A
{unless otherwise noted) _ .

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
. lo=6mAto1A 26°C 4.8 3 6.2
Output voltage V=7Vt 20V, lo=56mAto 1A, 0°C to 126°C 476 5.25 \
Ps1BW
Vi=7Vte28V 26°C 3 60
Input lation lo = 600 mA Vi=8Vto20V 0°C to 126°C 60 m\‘l
R Vi=73Vto20V 25°C 80
lo=1A V=8Vt i2V 0°C to 125°C 76
. e Vi=8Vto18Y, los1A 26°C 682 80
Ripple rejection f = 120 Hz io = 600 mA 0°C to 126°C 52 d8
lo = 250 mA to 760 mA 26°C 26
Output regulation lop=6mAto1.6A 10 60 my
i lo=6EmAto1A 0°C to 126°C 50
Output noise voltage f = 10 Hz to 100 kHz 25°C 40 gV
Dropout voltage lop=1A 26°C 2 v
Temperature coefficient P
of output voltage o = BmA 0°C to 126°C -0.6 mv/°C
Output impedance f =1kHz 26°C 8 mi
. 26°C 8
Blas current lostA 39C to 125°C 5E mA
Vi=76Vto20V, los1A 25°C 1
Bias current change V=7Vt 26V, lo < 600 mA 0°C to 126°C 1 mA P
lo=6mAto1A 0.5 [
Peak output current 25°C 2.4 A 8
Short-cireuit current 25°C 2.1 A k)
~ S
t Alf ch i are d with a acroas the input of 0.22 zF and 8 capacitor across the output of 0.1 xF, All characteristics except noige 8’
voltage rejection ratio are measurad. ueing pulse techniques (ty, = 10 ms, duty cycle < 6%). Output voltage ch dus to changes in Internal m
must be taken into account separately,
: o
. . (=2}
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SERIES LM340
POSITIVE-VOLTAGE REGULATORS
LM340-12 electrical characteristics at specified virtual junction temperature, V| = 19V, Ig = 1 A
(unless otherwise noted) :
PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
lo=656mAto1 A 26°C 11.6 12 1256
Output voltage Vi=146V1027V, Ilg=5mAto]A, 0°C to 125°C 11.4 128 v
Ps16W
Vi=146Vto 30V 26°C 4 120
Input regulation lo = 500 mA Vi=16Vto27V 0°C to 125°C 120 mV
o =1A Vi=148Vto27V 26°C 120
‘ X 0 Vi=16Vto 22V 0°C to 1256°C . 120
-7 Rippls rejection Vi=16Vto 256V, los1A 25°C 66 72 *
PP f=120Hz To = 600 mA 0°C to 126°C 65 a8
lo = 250 mA to 750 mA | 2590 60
Output regulation lo=5mAto1b A 12 120 mV
: : lp=6mAto1A 0°C to 126°C 120
N Outpug noise voltage f = 10 Hz to 100 kHz 25°C 75 pvV
Dropout voltage lo=1A 256°C 2 v
Temperature coefficient o = 5maA 0°C to 125°C ~1.6 mv/oC
of ocutput voitage
Output impedance f = 1kHz 26°C 18 mQ
25°C 8
Bi A
ias current los=s1 0°C 10 126°C 55 mA
Vi=148V1t0 27V, Ip<s1A 25°C 1
< Bias current change Vi=145Vto30V, Ip s 600mA 09€ to 125°C 1 mA
) lo=5mAto1 A 0.6 -
= Peak output current 25°C 2.4 A
[+}] Short-circuit current 26°C 1.6 A
m -
(14 1 All ch istics are with a across the Input of 0.22 4F and a capacitor across the output of 0.1 gF. All characteristics except nolse
w voltage and ripple ratio are d using puise technig {tw = 10 ms, duty cycle 5 6%). Output voitage changes due to changes In Internal
() temperature must be taken Into account separately.
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’ : SERIES LM340
POSITIVE-VOLTAGE REGULATORS
LM340-15 electrical characteristics at specified virtual junction temperature, V| = 23 V, lo=1A
{unless otherwise noted) : -
PARAMETER TEST CONDITIONS t MIN TYP MAX | UNIT
lo=6mAt01A 26°C 14.4 16 156
Output voitage Vi =_ 176 Vo 30V, Ig = P mA to 1 A, 0°C to 125°C | 14.25 15.75 v
- Ps16W
Vi=175Vto 30V 25°C 4 1560
nout roqulation fo = 500 mA V) = 18.5 Vo 30 V | 0°C to 125°C 0|
put reg oo 1A Vi = 17.7V1030V 26°C 160
0= Vi=20Vto26V 0°C to 126°C 75
Rionle reiaction Vi=185V0285V,]los 1A 259C 54 70 8
. Ppie e} ) f = 120 Hz Io = 500 mA 0°C to 125°C 54
. 0 = 250 mA to 750 mA 250°¢C 75
- Qutput regulation Ip=5mAto1.6 A 12 180 mVv
. lo=56mAtot1A 0°C to 125°C 160
Output noise voltage f = 10 Hz to 100 kHz 25°C 90 N’
. Dropout voltage lo=1A 25°C 2 v
T —
emperature cosfficient |\ _ g mA 0°C to 125°C -1.8 mv/oc
: of output voltage
Output impedance f=1kHz 26°C 19 mf
. 26°C 8
Bias current . lo=s1A ] 0°C 10 125°C 3 mA
Vi=1789Vto30V, lg=s1A 25°C 1
i = . A 1 A
Bias current change Vi=176Vt0 30V, Ig = 500m, 0°C to 126°C m
lp=5mAto1 A 0.5
Peak output currant 25°C 2.4 A
Short-circuit current ) 26°C 1.2 A
t All char ics are d with a itor across the Input of 0.22 4F and a capacitor across the output of 0.1 xF. All characteristics except noise
voltage and ripple lon ratio are d using pulse ig; (ty = 10 ms, duty cycle = 5%). Output voitage changes due to changes in Internal
tempaerature must be taken Into eccount ssparately. . : . -
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SERIES LM340
POSITIVE-VOLTAGE REGULATORS
TYPICAL CHARACTERISTICS
NORMALIZED OUTPUT VOLTAGE RIPPLE REJECTION
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383
6-38 - _Texas
INSTRUMENTS |
POST OFFICE Bq)( 225012 ® DALLAS, TEXAS 75265

e oo S T ==



TEXAS INSTR {LIN/INTFC} 55 DE]B‘?EL?EH po3us3g o l

AS

[~ 8961724 TEXAS INSTR ‘LW’_?NTEC) T 55C 34539 D
T-58-11-13
: SERIES LM340
POSITIVE-VOLTAGE REGULATORS
TYPICAL CHARACTERISTICS
. LM340-5 ' LM340-5
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SERIES LM340
POSITIVE-VOLTAGE REGULATORS
TYPICAL APPLICATION DATA
" vjod imasos oVo
k R1}
RIS Vo~ (“ﬁ)v'“
- ' ' “ © o TL430 ?‘ Viaf~ 276V
_|_ R23
i ) " FIGURE 11-ADJUSTABLE SUPPLY WITH STABLE
- OUTPUT FROM 8 VOLTS TO 35 VOLTS
<
9—. * The boost circuit takes over at
o . ReL TIPa4 a level determined by Rg.
Q - - ’ P—A AN 0.6V
o . R~ -
3 - v ! B
1) . ° where 1g is the LM340 operating
Q RS level,
% TiP32 Maximum current limit Ig s
= L determined by Rg. .
=]
a AL~ (:.6 v
¢—| mas —ovg cL :
~ Example: If 1g is selocted to be
:6 1 uF Sy 0.5 A, then
; # T Rg=1.20.
i = = If igy is 3 A, then
RoL=0.28,
FIGURE 12~-OUTPUT CURRENT BOOST CIRCUIT
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