National Semiconductor

LM123/LM323A/LM323

3-Amp, 5-Volt Positive Regulator

General Description

The LM123 is a three-terminal positive regulator with a pre-
set 5V output and a load driving capability of 3 amps. New
circuit design and processing techniques are used to provide
the high output current without sacrificing the regulation
characteristics of lower current devices.

The LM323A offers improved precision over the standard
LM323. Parameters with tightened specifications include
output voltage tolerance, line regulation, and load regulation.

The 3 amp regulator is virtually blowout proof. Current limit-
ing, power limiting, and thermal shutdown provide the same
high level of reliability obtained with these techniques in the
LM109 1 amp regulator.

No external components are required for operation of the
LM123. If the device is more than 4 inches from the filter ca-
pacitor, however, a 1 pF solid tantalum capacitor should be
used on the input. A 0.1 pF or larger capacitor may be used
on the output to reduce load transient spikes created by fast
switching digital logic, or to swamp out stray load capaci-
tance.
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An overall worst case specification for the combined effects
of input voltage, load currents, ambient temperature, and
power dissipation ensure that the LM123 will perform satis-
factorily as a system element.

For applications requiring other voltages, see LM150 series
adjustable regulator data sheet.

Operation is guaranteed over the junction temperature range
-55°C to +150°C for LM123, -40°C to +125°C for LM323A,
and 0°C to +125°C for LM323. A hermetic TO-3 package is
used for high reliability and low thermal resistance.

Features

B Guaranteed 1% initial accuracy (A version)
= 3 amp output current

m Internal current and thermal limiting

m 0.01Q typical output impedance

B 7.5V minimum input voltage

m 30W power dissipation

m P* Product Enhancement tested

Connection Diagram
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Order Number LM123K/883
See NS Package Number K02C

Typical Applications

Basic 3 Amp Regulator

GND

O

DS007771-2

LM123

*Vin
Cn 4
1

uF

SoLID
TANTALUM |

To o
+
tc,

*Required if LM123 is more than 4" from filter capacitor.
tRegulator is stable with no load capacitor into resistive loads.
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Absolute Maximum Ratings  (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Operating Junction Temperature Range

LM123
LM323A
LM323

-55°C to +150°C
-40°C to +125°C
0°C to +125°C

(Note 5) Storage Temperature Range -65°C to +150°C
Input Voltage 20V Lead Temperature (Soldering, 10 sec.) 300°C
Power Dissipation Internally Limited ESD Tolerance (Note 5) 2000v
LM123 Electrical Characteristics  (Note 2)
Parameter Conditions LM123 Units
Min Typ Max
Output Voltage T,=25°C 4.7 5 5.3 \Y
Vin = 7.5V, lour = OA
7.5V <V < 15V 4.6 5.4 \%
0A < Ioyr < 3A, P < 30W
Line Regulation (Note 4) T,=25°C 5 25 mvV
75V <V, < 15V
Load Regulation (Note 4) T = 25°C, Vi = 7.5V, 25 100 mV
0A < loyr < 3A
Quiescent Current 7.5V <V <15V, 12 20 mA
0A < loyr < 3A
Output Noise Voltage T = 25°C 40 uvrms
10 Hz < f < 100 kHz
Short Circuit Current Limit T,=25°C
Viy = 15V 3 45 A
Viy = 7.5V 4 5 A
Long Term Stability 35 mV
Thermal Resistance Junction o
to Case (Note 3) 2 cw
LM323A/LM323 Electrical Characteristics  (Note 2)
Parameter Conditions LM323A LM323 Units
Min Typ Max Min Typ Max
Output Voltage T,=25°C 4.95 5 5.05 4.8 5 5.2 \Y
Vin = 7.5V, loyr = OA
7.5V <V, =15V 4.85 5.15 4.75 5.25 \Y
0A < loyr < 3A, P < 30W
Line Regulation (Note 4) T,=25C 5 10 5 25 mV
7.5V <V < 15V
Load Regulation (Note 4) T, = 25°C, Vi = 7.5V, 25 50 25 100 mv
0A < lgyr < 3A
Quiescent Current 7.5V <V, < 15V, 12 20 12 20 mA
0A < Igyr < 3A
Output Noise Voltage T,=25°C 40 40 puvrms
10 Hz < f < 100 kHz
Short Circuit Current Limit T,=25°C
Viy = 15V 3 45 3 45 A
Vin = 7.5V 4 6 4 5 A
Long Term Stability 35 35 mV
Thermal Resistance Junction o
to Case (Note 3) 2 2 cw
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LM323A/LM323 Electrical Characteristics  (Note 2) (Continued)

Note 1: “Absolute Maximum Ratings” indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
functional, but do not guarantee specific performance limits.

Note 2: Unless otherwise noted, specifications apply for =55°C < T; < +150°C for the LM123, -40°C < T; < +125°C for the LM323A, and 0°C < T < +125°C for the
LM323. Although power dissipation is internally limited, specifications apply only for P < 30W.

Note 3: Without a heat sink, the thermal resistance of the TO-3 package is about 35°C/W. With a heat sink, the effective thermal resistance can only approach the
specified values of 2°C/W, depending on the efficiency of the heat sink.

Note 4: Load and line regulation are specified at constant junction temperature. Pulse testing is required with a pulse width < 1 ms and a duty cycle < 5%.
Note 5: Refer to RETS123K drawing for LM123K military specifications.
Note 6: Human body model, 1.5 kQ in series with 100 pF.

Typical Performance Characteristics

Maximum Average Power Maximum Average Power Output Impedance
Dissipation for LM123 Dissipation for LM323A, LM323 "
40 Flour = 1A — ¥
Rl w——— F T, = 25°C . 71 :
_ = ] _ e
& g o ewrtnarane g -
T % g : Rl
2 \ 413 Ln[r‘:mn = 413* E == S,
= > - et 3 - } INFINITE | o Vin = 15V Y
g {\\.m \\ = R \\ o g (THERMAL EFFECT)[2—/~
=W \ & 20 [ £ €y = 10uF
2 i S \ 2 ‘\\\\ \ 502 | SoLID
3 T~ \\ N 2 012 Pl N £ Nt IANTALUM
E 10 P - £ g0 N N E t !
- Vi =75V
TN ERESANS 1
\ \ 10 3 I
o Lomaseriep wear sms 0 ! T 0 w0 K ok 1k m
2 50 75 100 125 2 50 15 100 125
FREQUENCY (H2)
Ta— AMBIENT TEMPERATURE (°C) Ta - AMBIENT TEMPERATURE (°C} DS007771-11
DS007771-9 DS007771-10
Peak Available Output Current Short Circuit Current Ripple Rejection
5 z 6 80
P
5 |—71,--85°C l l Z s [ Vin = 10V +-
< = — _T,-265°C S z o / CnE W
E g e 2 Al 7 - -55° Z w0 . SOLID
z — 15 o w o~ . =] TANTALUM
o T, = 150°C N \\:</Ti=25ﬁ 2
&
S 3 <3 —T-128C | & Vin =10, 1, =34
s = < (THERMAL EFFECT}
£ 2 E 2 4 a
3 3 g [
1 5 |
: |
5
] S e 20
5 10 15 20 5 10 15 20 1 10 100 1K 10K 100K M
INPUT VOLTAGE (V) FREQUENCY (Hz}
INPUT VOLTAGE (V) DS007771-13 DS007771-14
DS007771-12
Dropout Voltage Line Transient Response Output Voltage
25 15 T T 515
s ‘ 2 . 1, = 150 mA Vin =10V
2 o= & C=0.1uF I, =20 mA
2 20 I =38 —— 2z T - 26¢ _ st
= 1 B2 2 —T = s |
<
= T~ | B \ & 505 1
= 5 IL=1A zz 0 N 2 ~
- Y Sa / - \\
- 1= 200 mA NN ] 3 500
S ™~ <a >
19 —— BE =
) =5 -50 >
& =5 L < a
2 >> 9 = 495
=] - 10 >
£ 05 22 °
2 2= 5 — 4.90
5
= =]
] T 1
-75 -50 -25 0 25 50 75 100 125 150 0 1 2 3 4 5 -75 -60-25 0 25 50 75 100 125 150
JUNCTION TEMPERATURE {°C) TIME (us) TEMPERATURE (°C)
DS007771-15 DS007771-16 DS007771-17

3 www.national.com



Quiescent Current

1

" _-g%é
y

1 T;=25°C 4

)
/ T, = 125°C
8

QUIESCENT CURRENT (mA)
-
NN

0 4 8 12 16 20

INPUT VOLTAGE (V)
DS007771-18

Typical Applications

Typical Performance Characteristics  (continued)
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10 Amp Regulator with Complete Overload Protection
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*Select for 20 mA Current from Unregulated Negative Supply
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Typical Applications

(Continued)
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Schematic Diagram
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Physical Dimensions inches (millimeters) unless otherwise noted
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Metal Can Package (K)
Order Number LM123K STEEL, LM323AK STEEL or LM323K STEEL
NS Package Number KO2A
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LM123/LM323A/LM323 3-Amp, 5-Volt Positive Regulator

inches (millimeters) unless otherwise noted (Continued)

Physical Dimensions

0.420-0.500 0.285-0.305
[10.67-12.70] [7.24-7.75]
0.980-1.020
0.060-0.070
0.151-0.16 1 [24.89-25.91] el -
X0 3584-4.08] | [1.52-1.78]
_ _ R 0.495-0.510
V"~ " [12.57-12.95]
L
0.660-0.670
[16.76-17.02]
g 0.880-0.915
[22.35-23.24]
g 0.760-0.775
_ (E— [19.30-19.69]
1.177-1.197 o120
29.90-30.40 .
[ ] X835 05)
oy g 0-038-0.043 —t -
[0.97-1.09] H
UNCONTROLLED || |
N 0.168-0.178 I
0.210-0.220 __| .168-0. 0.030 | 0.085
[5.33-5.59] ! | XR T4 27-4.52] [0.76] MAX 1™ [2.16] MAX
—| 8.425-0.435 SEATING PLANE — K02¢ (REV B)
[10.80-11.05]

Metal Can Package (K)
Mil-Aero Product
Order Number LM123K/883
NS Package Number K02C

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT AND GENERAL
COUNSEL OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

2. A critical component is any component of a life
support device or system whose failure to perform
can be reasonably expected to cause the failure of
the life support device or system, or to affect its
safety or effectiveness.

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and
whose failure to perform when properly used in
accordance with instructions for use provided in the
labeling, can be reasonably expected to result in a
significant injury to the user.
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National Semiconductor
Japan Ltd.
Tel: 81-3-5639-7560

National Semiconductor
Asia Pacific Customer
Response Group

National Semiconductor
Europe

National Semiconductor
Corporation

Americas Fax: +49 (0) 1 80-530 85 86

Tel: 1-800-272-9959
Fax: 1-800-737-7018
Email: support@nsc.com
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Email: europe.support@nsc.com
Deutsch Tel: +49 (0) 1 80-530 85 85
English Tel: +49 (0) 1 80-532 78 32
Francais Tel: +49 (0) 1 80-532 93 58
Italiano  Tel: +49 (0) 1 80-534 16 80

Tel: 65-2544466
Fax: 65-2504466
Email: sea.support@nsc.com

Fax: 81-3-5639-7507

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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