SGS-THOMSON

LM723

HIGH PRECISION VOLTAGE REGULATOR

. INPUT VOLTAGE UP TO 40V

. OUTPUT VOLTAGE ADJUSTABLE FROM 2TO
37V

. POSITIVE OR NEGATIVE SUPPLY OPERA-
TION

m SERIES, SHUNT, SWITCHING OR FLOATING
OPERATION

® OUTPUT CURRENT TO 150mA WITHOUT EX-
TERNAL PASS TRANSISTOR

m ADJUSTABLE CURRENT LIMITING

DESCRIPTION

The LM723 is a monolithic integrated programma-
ble voltage regulator, assembled in 14-lead dual in-
line plastic and ceramic package, 10-lead Metal Can
(TO-100 type) and SO-14 micropackage. The circuit
provides internal current limiting. When the output
current excedes 150mA an external NPN or PNP
pass element may be used. Provisions are made for
adjustable current limiting and remote shut-down.
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LM723

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter LM723
Vi Input Voltage 40
AVi-o Dropout Voltage 40
lo Output Current 150
Iref Current from Vrei 15
TOp Operating Temperature -55 to 125
Tdg Storage Temperature - 65to 150
Tj Junction Temperature 150
THERMAL DATA
Plastic Ceramic
Symbol Parameter DIP-14 DIP-14 TO-100
Rthj-amb Thermal Resistance Junction-ambient Max 200 150 155
PIN CONNECTION (top views)
NC [
CURRENT
LIMIT CURRENTf
LIMIT L
current!
SENSE |
INVERT, f
INPUT L 4
NON- r
INVERT. 5
INPUT L
vref [ 6
7
[
ORDER CODES
Type TO-100 Ceramic DIP-14 Plastic DIP-14
LM723 LM723H LM723J
LM723C LM723CH LM723CJ LM723CN
a7 SGS-THOMSON
“ 7# MnoKiaLacimiooNC

LM723C
40
40
150
25
Oto 70

- 65to 150

125

SO-14

165

13

10

SO-14

LM723CD

Unit

Unit

°C/IW



LM723

ELECTRICAL CHARACTERISTICS (refer to the test circuit, Tamb = 25°C unless otherwise specified)

Symbol

ANO
AV,

AVO
Vo

Vref
SVR

MNo
AT

Vi
V.
Vi-V,

eN

vz

Note : Tmin = O'C (LM723C) ; 125'C (LM723)

Parameter

Line Regulation

Load Regulation

Reference Voltage
Ripple Rejection

Output Voltage Dirift
Short Circuit Current
Limiting

Input Voltage Range
Output Voltage Range

Quiescent Drain Current

Long Term Stability

Output Noise Voltage

Output Zener Voltage
(for plastic package only)

LM723C
Test Conditions .
II Min. Typ.
Vi =12 to 15V 0.01
Vi =12 to 40V 01
Vi =12 to 15V;
Tmin —Tgmb "~ Tmex
10 =1 to 50mA 0.03
Tmn —Tanb —T mex
10 =1to 10mA
Iref = 160|IA 68 7.15
f = 100Hz to 10KHz
Cref =0 74
Cref = 5jIF 86
Rsc =100 Vo =0 65
9.5
lo =0 23
Vi =30V
01
BW = 100Hz to 10KHz
Cref =0 20
Cref = 5"F 25
= MA 6.9

Timex = 70°C (LM723C) ;- 55'C (LM723).

Max. Min.

01
0.5

0.3

0.2
0.6

75 6.9

150

40 9.5
37
38

7.7

TEST CIRCUIT (pin configuration relative to the plastic package)

REGULATED

OUTPUT

rz 7 SCS'THOMSON
*m71 MCWMIIGTBfIMGCS

V, =12V
Vo =5V
0= 1mA

R/R2< 10KQ

LM723

Typ.
0.01
0.02

0.03

7.15

74
86

65

2.3

01

20
25

Max.

01
0.2

0.3

0.15
0.6

7.35

150

40
37
38

Unit

%

%

dB
dB

ppm

mA

<

mA
%
1000

hrs

pv
gV

3/7



LM723

Figure 1 : Maximum Output Current vs. Voltage Figure 2 : Current Limiting Characteristics.
Drop.
G-4434
Figure 3 : Current Limiting Characteristics vs. Figure 4 : Load Regulation Characteristics
Junction Temperature. without Current Limiting.
0 20 40 60 80 10(mA)
Figure 5 : Load Regulation Characteristics with Figure 6 : Load Regulation Characteristics with
Current Limiting. Current Limiting
G-4344/1
Vo =5V
V] « 12V
&: 10J1
a55 C
1
\yv >-2X5c
— VarrtfIZTC
0 20 40 60 80 10(mA)
a7
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LM723

Figure 7 : Line Regulation vs. Voltage Drop. Figure 8 : Load Regulation vs. Voltage Drop.
Figure 9 : Quiescent Drain Current vs. Input Figure 10 : Line Transient Response.
Voltage.
6-4335/1
Figure 11 : Load Transient Response. Figure 12 : Output Impedance vs. Frequency.
SGS-THOMSON 57
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LM723

Table 1 : Resistor Values (KQ) for Standard Output Voltages.

. Fixed
Output Appllcable Output + 5%
Voltage Figures
Rt r2
+3 13, 16 412 3.01
+5 13, 16 215 4.99
+6 13, 16 115 6.04
+9 14, 16 187 7.15
+ 12 14, 16 487 7.15
+ 15 14, 16 787 7.15
+28 14, 16 21 7.15
Note :

Output Adjustable licabl Fixed Output Adjustable
+ 10% () Output Applicable o1y 1+ 5« + 10% ()
Voltage Figures

Rt Pi r2 Rt r2 Rt Pt r2
18 0.5 12 + 100

075 05 2.2 + 250

0.5 0.5 27 - 6(%) 15 357 243 12 05 0.75
0.75 1 2.7 - 9 15 348 536 12 0.5 2
2 1 3 - 12 15 357 845 12 0.5 3.3
33 1 3 - 15 15 365 115 12 0.5 4.3
5.6 1 2 - 28 15 357 243 12 0.5 10

C) Replace R¥R2 divider with the circuit ot fig. 24.

(") V+must be connected to a + 3V or greater supply.

Table 2 : Formulae for Intermediate Output Voltages.

Outputs from + 2 to + 7 Volts
Fig. 13, 16

\O-'V''Xni" V
Outputs from + 7 to + 37 Volts
Fig. 14, 16,

v0 =[vre x * Ra ]
2

6/7

Current Limiting

e Vsense
Simit -

Foldback Current Limiting
s , Vo Rs3 Vsense (R3 + Ra),

Output from - 6 to - 250 Volts
Fig. 15, 20

VO = 5 X Rln}L\Rg];RS:R4 IKNEE=[RscR<+ RscR4 1
+
‘SHORT CKT-I' VI§"° ¥ RSp Rey
rise o4

fZ T SGS-THOMSON
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LM723

APPLICATION INFORMATION (pin numbers relative to the plastic package).

Figure 13 : Basic Low Voltage Regulator

(Mo=2to 7V).

for minimum

Note : R3 = ‘ X
Rl + R2 temperature drift

R3 may be eliminated for minimum compo-
nent count.

Typical performance

Regulated Output Voltage..
Line Regulation (AVi = 3V).
Load Regulation (Alo = 50mA).

Figure 15 : Negative Voltage Regulator.

Figure 14 : Basic High Voltage Regulator
(Mo =7to 37V).

M

REGULATED
OUTPUT

Note :R3= &° R2 for minimum
’ Rl + R2 temperature drift

R3 may be eliminated for minimum compo-
nent count.

Typical performance

Regulated Output Voltage....
Line Regulation (AVi=3V)...
Load Regulation (Alo=50mA).

Figure 16 : Positive Voltage Regulator (external
NPN Pass Transistor).
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