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Currents Up to 150mA Without External Pass Transistors

Features

+ Up to 150mA Output Current

* Positive and Negative Voltage Regulation

+ Regulation Iin Excess of 10A with Suitable Pass
Transistors

» Input and Output Short-Circuit Protection

« Load and Line Regulation................... 0.03%

« Direct Replacement for 723 and 723C Industry Types

+ Adjustable Output Voltage ............... 2V to 37V

Applications

Serles and Shunt Voltage Regulator
Floating Regulator

Switching Voitage Regulator
High-Current Voltage Regulator
Temperature Controller

Ordering Information

Description T=58-1/-23

The CA723 and CA723C are silicon monolithic integrated cir-
cuits designed for service as voltage regulators at output volit-
ages ranging from 2V to 37V at currents up to 150 milllamperes.

Each type inciudes a temperature-compensated reference
amplifier, an error amplifier, a power series pass transistor, and
a current-limiting circuit. They also provide independently acces-
sible inputs for adjustable current limiting and remote shutdown
and, in addition, feature low standby current drain, low tempera-
ture drift, and high ripple rejection.

The CA723 and CA723C may be used with positive and nega-
tive power supplies in a wide variety of series, shunt, switching,
and floating regulator applications. They can provide regulation
at foad currents greater than 150mA and in axcess of 10A with
the use of suitable n-p-n or p-n-p external pass transistors.

The CA723 and CA723C are supplied in the 10 lead TO-5 style
package (T suffix), and the 14 lead dual-in-line plastic package

PART TEMPERATURE PACKAGE (E suffix), and are direct replacements for industry types 7283,
- - 723C, mA723, and mA723C in packages with similar terminal
CA723E -55°C 1o +125°C | 14Lead Plastic DIP arrangements. They are also available in chip form (“H" suffix).
- 0O
CA723T 55°C o +125°C 10 Lead Can All types are rated for operation over the full military-tempera-
CA723CE -55°C to +125°C 14 Lead Plastic DIP ture range of -55°C to +125°C. ’
CA723CT -55°C to +125°C 10 Lead CAN
Pinouts Functional Block Diagram
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CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper |.C. Handling Procedures.
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Specifications CA723, CA723C

Absolute Maximum Ratings Operating Conditions
DCSupplyVoltage . .. ........iiiiiiiiiiiiieiiiiiiaas 40V Ambient Temperature Range
(Between V+ and V- Terminals) Operating Temperature Range .............. -55°C to +125°C
Pulse Voltage for 50ms Storage Temperature Range . .. ............. -65°C to +150°C
Puise Width (Between V+ and V- Terminals) ............. 50V Lead Temperature, During Soldering .................. +265°C
Differential input-Output Voltage. . . . ..................... 40V At a distance 1/16" £ 1/32" (1.59mm t 0.79mm) from case for 10s
Differential Input Voltage max
Between inverting and Noninverting lnputs. .. ............. 5V
Between Noninverting inputand V- . .................... av _6Q_
Current From Zener Diode Terminal (V) . ... .. ..ocvent 25mA T 58 ] ] _2 3
Device Dissipation
CA723T, CA723CT, Upto Ta=+425°C ............... 800mW
CA723E, CA723CE, Upto Ty =+25°C.............. 1000mwW
CA723T, CA723CT, Above Tp=+25°C............. 6.3mW/°C
CA723E, CA723CE, Above Ty = +25°C............ 8.3mW/C
CAUTION: Stresses above those listed in “Absolute Maxlmum Ratings”™ may causs psrmansnt damage to the device. This is & siress only rating and operation
of the device at these or any othsr conditions above thase i d In the op | sections of this specification is not implied.
DC Electrical Specifications T, = +25°C, V+ = Vg = V)= 12V, V- =0, Vg = 5V, I = 1mA, C, = 100pF, Cpgr = 0, Rgcp = 0, Uniess Other-
, wise Specified. Divider impedance R,R; + R, + R, at noninverting input, Terminal 5 = 10k (Figure 20)
CA723 CA723C
PARAMETERS TESTCONDITION | MiN | Tvp | max | win | 7vp | max Junms
DC CHARACTERISTICS
Quiescent Regulator Current, lg L =0, V=30V - 23 35 - 23 4 mA
Input Voltage Range, V, 9.5 - 40 9.5 - 40 v
Quitput Voltage Rangs, Vg 2 - 37 2 - 37 \"
Differential Input-Output Voltage, V| - Vo 3 - 38 3 - 38 v
Refersnce Voltage, Vper 6.95 715 7.35 6.8 7.15 7.5 v
Line Reguiation (Note 1) V=12V to 40V - 0.02 0.2 - 0.1 0.5 % Vo
V)=12Vito 15V - 0.01 0.1 - 0.01 0.1 % Vo
V;=12Vito 15V, - - 0.3 - - - % Vo
T = -55°C 10 +125°C
Vi=12Vto 15V, - - - - - 0.3 % Vo
=0°C to +70°C
Load Regutation (Note 1) I = 1mA to 50mA - 0.03 0.15 - 0.03 0.2 % Vo
I = 1mA to 50mA, - - 0.6 - . . % Vo
T, = -55°C to +125°C
I = 1mA to 50mA, - - - . . 068 | %Vo
=0°C to +70°C :
Output-Voltage Temperature Coeffi- Ta =-55°C to +125°C - 0.002 | 0.015 - - C. %/°C
clent, &Vo = 0°C to +70°C - - - - [ 0003 | 0015 | %wc
Ripple Rejection (Note 2) t = 50Hz to 10kHz - 74 - - 74 - dB
f = 50Hz to 10kHz, - 86 - - 86 - daB
Crer = 5uF
Short Circuit Limiting Current, Iy Rgep =10Q, Vo =0 - 65 - - 65 - mA
Equivalent Noise RMS Output Voltage, | BW = 100Hz to 10kHz, - -20 - - 20 - nv
Vn {Note 2) Crer =0
BW = 100Hz to 10kHz, - 2.5 - - 2.5 - uv
Crer = 5uF
NOTES:
1. Line and load regulation specifications are given for condition of a constant chip temperature. For high dissipation condition, temperature
drifts must be separately taken into account.
2. For Crer (See Figure 20)
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CA723, CA723C 1-58-11-23
Typical Performance Curves (CA723)
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FIGURE 1. EQUIVALENT SCHEMATIC DIAGRAM OF THE CA723 AND CA723C
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CA723, CA723C

Typical Performance Curves (CA723) (Continued)
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FIGURE 6. CURRENT LIMITING CHARACTERISTICS
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CA723, CA723C
Typical Performance Curves (CA723) (continued) T-58-11-23
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Typical Performance Curves (CA723 and CA723C)
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CA723, CA723C

Typical Performance Curves (CA723 and CA723C) (continueq) T-58-11-23
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FIGURE 18. LOAD TRANSIENT RESPONSE FIGURE 19. OUTPUT IMPEDANCE vs. FREQUENCY
Typical Application Circuits
v Vs vc v v+ Vg
Vnes Vo VRer Vo
Rscp Rscp
AV"" v "‘V
CURRENT REGULATED CURRENT REGULATED
LiM. OUTPUT ) Rs LIM. OUTPUT 15V
NON CURRENTHa CURRENT <R,
mgu SENSE Fd SENSE b
. | 'c'1 NON - 1 [NV, 3
_L INPUT 1oopF . INV I 100 INPUT SR
_'J: INPUT L _L
1 31 "_L cowr L comp L
Circuit Performance Data: Circuit Performance Data:
Regulated Og.nput Voltage 5V Line Regulation (AV| = 3V) 1.5mV
Line Regulation (AV= 3V} 0.5mV Load Regulation (Al_ = 50mA) 4.5mV
d Regulation (Al, = 50mA) 1.5mV
Load Regula .1‘3);_(82{. 50 ) ) m . Note: R3 = Fﬁiﬁ% For Minimum Temperature Drift
Note: A3 = Rz For Minimum Temperature Drift R3 May Be Eliminated For Minimurm Component Count
FIGURE 20. LOW VOLTAGE REGULATOR CIRCUIT FIGURE 21. HIGH VOLTAGE REGULATOR CIRCUIT
(Vo=2VTO7V) (Vo =7VTOB7V)
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Typical Application Circuits (continued)
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Circuit Performance Data:

Line Regulation (Av; = 3V) 1mV

Load Regulation (Al = 100mA) 2mV

Note: For Applications Employing the TO-5 Style Package
and Where V7 Is Required, An External; 6.2V Zener Diode
Should be Connected in Series with Vg (Terminal 6).

FIGURE 22. NEGATIVE VOLTAGE REGULATOR CIRCUIT
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Circuit Performance Data:
Line Regulation (Av= 3V) 0.5mV
Load Regulation (Al = 1A) 5mV

FIGURE 24. POSITIVE VOLTRAGE REGULATOR CIRCUIT
(WITH EXTERNAL p-n-p PAS TRANSISTOR

T-58-11-23

Veer L |

n < REQULATED
CURRENT "scr‘f_guwur 15V

CURRENT
SENSE
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<

AA ot 4 4
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[

Circuit Performance Data:
Line Regulation (Avi= 3V} 1.5mv
Load Regulation (A1, = 1A) 15mV

FIGURE 23. POSITIVE VOLTAGE REGULATOR CIRCUIT (WITH
EXTERNAL n-p-n PASS TRANSISTOR)

Al
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Tvs iv REGULATED
VRer ¢ v ., OUTPUT 5V
CT A
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‘P
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CURRENT | =
SENSE_
<& NON INV.
R NV 4.
TINPUTJj icoup INPUT
<1
d _T_o.001pF
Circuit Performance Data:

Line Regulation (Avj= 3V) 0.5mV
Load Regulation (Al = 10mA) 1mV
Short Circuit Current 20mA

FIGURE 25. FOLDBACK CURRENT LIMITING CIRCUIT
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CA723, CA723C

Typical Application Circuits (Continued)
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Circuit Performance Data:

Line Reagulation {(Avi= 20V) 16mv
Load Regulation (Al = 50mA) 20mV
NOTE: For applications smploying the TO-5 Style Package and
where Vz Is raquired, an external 6.2V zener diade should
be connected in series with Vg (terminal 6)

FIGURE 26. POSITIVE FLOATING REGULATOR CIRCUIT

iy
Vier v Jve Vo Rscp NOTE2
‘V"‘V p—>
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| o OUTPUT 5V
p CURRENT
s LM,
CURRENT
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L NON INV.
R2:: INV COMP INPUT R3
TINPUT © V- ¢ -
- ¢ 2k
L a.o01sF n cesL

2N3053
= 2@ OUF
Circuit Performance Data:
Line Regulation (AV|= 3V) 0.5mV
Load Regulation (AlL = 50mA) 1.5mV
Short Circuit Current 20mA
NOTE: 1. A current limiting transistor may be used for shutdown if
current limiting is not required.
2. Add a diode if Vo > 10V.

FIGURE 28. REMOTE SHUTDOWN REGULATOR CIRCUIT WITH
CURRENT LIMITING

1060 v
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_L MW o \{]
- A S Re
REE LYo, Zioko
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> 1N
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2R ,lr;:ur c
-~
2o bv. o.oo1EF|
COMP
REGULATED

OUTPUT-100V
Circuit Performance Data:

Line Regulation (Av;= 20V) 30mV
Load Regulation (Al =100mA) 20mV
NOTE: For applications employing the TO-5 Style Package and

where V; is required, an external 6.2V zener diode should
be connacted in series with Vg (terminal 6)

FIGURE 27. NEGATIVE FLOATING REGULATOR CIRCUIT

/ V|
VReF [v Ve Vo L
o R3S 1000
vz 1000
REGULATED
) S c OUTPUT 5V
R1<$ =
9 CURRENT LIM.
l———o
CURRENT SENSE
| INV I NON INV.
R2SINPUT & v. ¢ cOMP INPUT
>
ct
_]_ 0.005uF

Circuit Performance Data:
Line Regulation (Av, = 10V) 0.5mV
Load Regulation (Al = 100mA) 1.5mV
NOTE: For applications employing the TO-5 Style Package and
where V is required, an external 6.2V zener diode
should be connected in series with Vo (terminal 6).

FIGURE 29. SHUNT REGULATOR CIRCUIT
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