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Voltage Regulators

LM723/LM723C voltage regulator

general description

The LM723/L.M723C is a voltage regulator design-
ed primarily for series regulator applications. By
itself, it will supply output currents up to 150 mA;
but external transistors can be added to provide
any desired load current. The circuit features ex-
tremely low standby current drain, and provision
is made for either linear or foldback current limit-
ing. Important characteristics are:

B 150 mA output current without external pass

transistor

Output currents in excess of 10A

possible by
adding external transistors :

8 |nput voltage 40V max
m Qutput voltage adjustabie from 2V to 37V
m Can be used as either a linear or a switching

regulator.

The LM723/LM723C is also useful in a wide range
of other applications such as a shunt regulator, a
current regulator or a temperature controller.

The LM723C is identical to the LM723 except
that the LM723C has its performance guaranteed
over a 0°C to 70°C temperature range, instead of
-55°C to +125°C.
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LM723/LM723C

absolute maximum ratings

Pulse Voltage from V* to V™ (50 ms)
Continuous Voltage from V* to V~
Input-Output Voltage Differential
Maximum Amplifier Input Voltage (Either Input)
Maximum Amplifier Input Voltage {Differential)
Current from Vz
Current from Vgeg
Internal Power Dissipation Metal Can (Note 1)

Cavity DIP (Note 1)

Moided DIP (Note 1)
Operating Temperature Range LM723

LM723C
Storage Temperature Range Metal Can
DIP

Lead Temperature (Soldering, 10 sec)

50V
40V

40V

7.5V

5V

25 mA

15 mA

800 mW

900 mw

660 mW

-55°C to +125°C
0°C to +70°C
-65°C to +150°C
-55°C to +125°C
300°C

electrical characteristics (Note 2)

LM723 LM723C
PARAMETER CONDITIONS - UNITS
MIN | TYP MAX MIN TYP MAX
Line Regulation Vin = 12V to Vi = 15V .01 0.1 .01 0.1 % VouT
-55°C < Tp <+125°C 0.3 % VouT
0°C < Ta <+70°C 0.3 % VouT
Vin = 12V 1o Vi = 40V .02 0.2 0.1 0.5 % Vour
Load Regulation IL=1mAtol_=50mA .03 0.15 .03 0.2 % VouT
-55°C < Tp <+125°C 0.6 %V out
0°C<Tp<=470°C 0.6 %V ouT
Ripple Rejection f=50Hz to 10 kHz, Crege =0 74 74 dB
f=50Hzto 10 kHz, Cree = 5 uF 86 86 dB
Average Temperature -65°C < Tp <+125°C .002 015 %/°C
Coefficient of Output Voltage 0°C< Ta <+70°C 003 015 %/°C
Short Circuit Current Limit Rgc =108, Voyt =0 65 65 mA
Reference Voltage 6.95 7.15 7.35 6.80 7.15 7.50 \Y
Output Noise Voltage BW =100 Hz to 10 kHz, Cregr =0 20 20 uVrms
BW =100 Hz to 10 kHz, Crggr = 5 uF 25 25 uVrms
Long Term Stability 0.1 0.1 %/1000 hrs
Standby Current Drain IL=0, V|y = 30V 1.3 3.5 1.3 4.0 mA
Input Voltage Range 9.5 40 9.5 40 \
‘Output Voltage Range 2.0 37 2.0 37 \%
Input-Output Voltage Differential 3.0 38 3.0 38 \Y

Note 1: See derating curves for maximum power rating above 25°C.

Note 2: Unless otherwise specified, Tp = 25°C, V|y = v o= Vg =12V, V7 =0, Vourt = 5V,
I =1 mA, Rgc = 0, Cq =100 pF, CRgF = 0 and divider impedance as seen by error amplifier
<10 k{2 connected as shown in Figure 1. Line and load regulation specifications are given for the
condition of constant chip temperature, Temperature drifts must be taken into account separately

for high dissipation conditions.

Note 3: Lqis 40 turns of No. 20 enameled copber wire wound on Ferroxcube P36/22-3B7 pot core

or equivalent with 0.009 in. air gap.

Note 4: Figures in parentheses may be used if R1/R2 divider is placed on opposite input of error amp.

Note 5: Replace R1/R2 in figures with divider shown in Figure 13.

+
Note 6: V' must be connected to a +3V or greater supply.
Note 7: For metal can applications where V7 is required, an external 6.2 volt zener diode should be

connected in series with VoyT.
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LM723/LM723C

TABLE | RESISTOR VALUES (k2) FOR STANDARD OUTPUT VOLTAGE

POSITIVE APPLICABLE 03:&81_ AD%ﬂ;:li;LE NEGATIVE APPLICABLE 0:;::31_ :;3;'::::.2
OUTPUT VOLTAGE | FIGURES 5% £10% (Note 51 OUTPUT VOLTAGE | FIGURES 5% £10%
(Note 4) R1 R2 R1 P1 R2 R1 R2 R1 P1 R2
+3.0 1,5,6,9, 4.12 3.01 1.8 0.5 1.2 +100 7 3.57 | 102 2.2 10 91
12 (4)
+3.6 1,5,6,9, 3.57 3.65| 1.5 0.5 1.5 +250 7 3.57 | 255 2.2 10 240
12 (4)
+5.0 1,6,6,9, 2.15 4,99 .75 0.5 2.2 . -6 (Note 6) 3, (10} 3.57 243 1.2 0.5 .75
12 (4)
+6.0 1,5,6,9, 115 | 6.04| 05 | o5 27 -9 3,10 348 | 536| 12 | 05 2.0
12 (4)
+9.0 2,4,(5,6, 1.87 7.15 .75 1.0 2.7 -12 3,10 3.57 8451 1.2 0.5 3.3
12,9)
+12 2,4,1(5,6, 4.87 7.151 2.0 1.0 3.0 -15 3,10 3.65 1.5 1.2 0.5 4.3
9,12) )
~+15 2,4,(5,6, 7.87 | 7.156| 3.3 1.0 3.0 -28 3,10 3.57 243 1.2 0.5 10
. 9,12)
+28 2,4,(5,6, (21.0 715[ 56 | 1.0{ 20 -45 8 357 ( 412 (22 |10 33
9, 12)
+45 7 3.567 | 48.7 2.2 10 39 -100 8 3.57 97.6 2.2 10 91
+75 7 3.57 | 78.7 2.2 10 68 -250 8 3.57 | 249 2.2 10 240

TABLE 1l

FORMULAE FOR INTERMEDIATE OUTPUT VOLTAGES

i

Qutputs from +2 to +7 volts
[Figures 1,5, 6,9, 12, (4)]

R2
Vout = [Vrer X RT3 /2!

Outputs from +4 to +250 volts
(Figure 7}

VRer R2 - R1

Vout = [ 2 XT—];R3=R4

Current Limiting

| _ Vsense
LMt = TRo

Outputs from +7 to +37 volts
[Figures 2, 4, (5, 6, 9, 12)]

Outputs from -6 to -250 volts
[ Figures 3, 8, 10}

Foldback Current Limiting

| - Vour R3 | Vsense (R3+R4) |
KNEE RSC R4

R1+R2 Vger . R1+R2 Rsc R4
Vour = [Vrer X —g5 | Vour=I—% X —gy - 1iR3=R4
: : | -1 Vsense , R3+ R4]
SHORT CKT Rsc R4
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FIGURE 2. Basic High Voltage Regulator
(VouT = 7 to 37 Volts)

T
Vaer | Vour 204305
b
Shsc

Lm723 oL
M23¢ REGULATED
l— 1’ > output
cs 4

<
m
<

NI nv.

1L}
v comMP C1 QR?
500 pfﬂ’

-4

TYPICAL PERFORMANCE

Regutated Output Valtage sy
Line Regulation (Vi =3V} 15mV
Load Regulotion (34, = 1A} 15 my

FIGURE 4. Positive Voltage Regulator
(External NPN Pass Transistor)

54




typical applications (con’t.)
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FIGURE 11. Remote Shutdown Regulator with
Current Limiting

Vi
v Voo
Rsc
N REGULATED
Vage Vour W\~
Sn
S
Sax
Lm723
S fl mse O
< /4
s j:s 6K
INV
>
m v ComP
J —yRT
= = I_

TYPICAL PERFORMANCE

Regulated Output Voltage 5y
Lune Regulation (Vi = 3V} 05my
Load Regulation (_I = 10 mA} Tmy
Short Circurt Current 0 ma

FIGURE 6. Foldback Current Limiting
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Notes 3.7 TYPICAL PERFORMANCE
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FIGURE 10. Negative Switching Regulator
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