
CA723 Types 

Voltage Regulators 
For Regulated Output Voltages Adjustable from 
2 V to 37 V at Output Currents up to 150 rnA 
Without External Pass Transistors 

RCA-CA723 and CA723C are silicon mono­
lithic integrated circuits designed for service 
as voltage regulators at output voltages 
ranging from 2 to 37 volts at currents up to 
150 milliamperes. 

Each type includes 11 temperature-compen­
sated reference amplifier, an error amplifier, 
a power series pass transistor, and a current­
limiting circuit. They also provide inde­
pendently accessible inputs for adjustable 
current limiting and remote shutdown and, 
in addition, feature low standby current 
drain, low temperature drift, and high ripple 
rejection. 

The CA723 and CA723C may be used with 
positive and negative power supplies in a 

MAXIMUM RATINGS,Absolute-Maximum Values: 

DC SUPPLY VOLTAGE 
(Between V+ and V- Terminals) 40 V 

PULSE VOLTAGE FOR 50-ms 
PULSE WIDTH 

IBetween v+ and V- Terminals) 50 V 
DIFFERENTIAL INPUT-OUTPUT 
VOLTAGE ................. 40 V 

DIFFERENTIAL INPUT 
VOLTAGE: 

Between Inverting and Non-
Inverting Inputs ........... is V 

Between Non·lnverting 
Input and V- . . . . . . . . . . . . 8 V 

CURRENT FROM ZENER DIODE 
TERMINAL (VZ) ............ 25 mA 

CURRENT FROM VOLTAGE 
REFERENCE TERMINAL 
(VREF) ................ _ ... 15 mA 

" 

wide variety of series, shunt, switching, and 
floating regulator applications_ They can 
provide regulation at load currents greater 
than 150 milliamperes and in excess of 
10 amperes with the use of su itable n-p-n 
or p-n-p external pass transistors. 

The CA 723 and CA 723C are supplied in the 

1 O-Iead TO-5-style ceramic package (T suffix), 
and the 14-lead dual-in-line plastic package 
(E suffix). and are direct replacements for 
industry types 723, 723C, JlA723, and 
JlA723C in packages with similar terminal 
arrangements. They are also available in 
chip form ("H" suffix). 

All types are rated for operation over the 
full military-temperature range of -55°C 
to +125°C. 

DEVICE DISSIPATION: 
Up to T A = 25°C -

CA723T, CA723CT .••... _ •. 800 
CA723E, CA~23CE .••.. __ .. 1000 

AboveTA=25 c-
CA723T, CA723CT 

Derate linearly ........... . 6.3 
CA723E, CA723CE 

mW 
mW 

Derate linearly ...•....... 8.3 mW/C 
AMBIENT TEMPERATURE 

RANGE (All Types): 
Operating ............... -55 to +125 
Storage ........... _ .. _. -65 to +150 

LEAD TEMPERATURE 
(During Soldering): 

At a distance 1/16" ± 1/32" 
(1.59 ± 0.79 mml from case for 
10 seconds max. +265 °c 

NotHNVEFlTlNG 'r INVEFHING 
INPUT INPUT 

Fig. 4 - Equivalent schematic diagram of the CA723 and CA723C. 

Features: 

• Up to 150 mA output current 
• Positive and negative voltage regulation 
• Regulation in 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: 2 to 37 V 

Applications: 

• Series and shunt voltage regulator 
• Floating regulator 
• SWitching voltage regulator 
• High-current voltage regulator 
• Temperature controller 

Fig. 1 - Functional diagram of the CA723 and CA723C. 

Fig. 2 - Terminal arrangement of the CA723T and 
CA723CT in the TO-5 style package. 

Fig. 3 - Terminal arrangement of the CA723E and 
CA723CE in the dua/~in·line plastic package. 
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ELECTRICAL CHARACTERISTICS at TA - 25 C, v+ - Vc - VI -12 V, V- - 0, Vo - 5 V, 
IL - 1 mA, C1 - 100 pF, CREF - 0, RSCp - 0, unl,. otherwl ... peclfled. Divider 
Impedence R1R2 R1+R2 at non-Inverting Input, Term. &, - 10 kn (_ Fig. 23). 

LIMITS 
CHARACTERISTIC TEST CA723 CA723C UNITS 

CONDITIONS Min. Typ. Max. Min. Typ. Max. 
Quiescent Regulator IL = 0, 

Current. 10 VI = 30 V - 2.3 3.5 - 2.3 4 mA 

Input Voltage 
Range, VI 9.5 - 40 9.5 - 40 V 

Output Voltage I 
Range. Vo 2 - 37 2 - 37 V 

Dillerential Input· 
Output Voltage, 

VI-VO 3 - 38 3 - 38 V 

Relerence Voltage, 

VREF 6.95 7.15 7.35 6.8 7.15 7.5 V 

VI = 12 
10'40 V - 0.02 0.2 - 0.1 0.5 

VI = 12 
to 15 V - 0.01 0.1 - 0.01 0.1 

VI = 12 

Line Regulation to 15 V, %VO 

(See Note I) TA = -55 to 
+125°C - - 0.3 - - -
VI = 12 
to 15 V, 

TA = 0 to 
70°C - - - - - 0.3 

IL = 1 
to 50 mA - 0.03 0.15 - 0.03 0.2 

IL - 1 
to 50 mA, 

Load Regulation 
TA = -55 to 

(See Note 1) 
+125°C - - 0.6 - - - %VO 

IL = 1 
to 50 mAo 
TA = 0 
to 70°C - - - - - 0.6 

Output· Voltage TA = -55 

Temp. Coefficient, 
to +125°C - 0.002 0.Q15 - - - %fc 

AVO TA = 0 
to 70°C - - - - 0.003 0.Q15 

1= 50 Hz 
to 10 kHz - 74 - - 74 -

Ripple Rejection 
1=50 Hzto dB 

(See Nat~ 2) 
10 kHz, 

CREF = 51'F - B6 - - 86 -
Short-Circuit 

Limiting Current, RSCp = 10 n. 
ILIM 

Vo = 0 - 65 - - 65 - mA 

BW 100 Hz 
to 10 kHz. 

Equivalent Noise RMS CREF = 0 - 20 - - 20 -
Output Voltage, VN J.LV 

(See Note 2) BW = 100 Hz 
10 kHz. 

CREF = 5 J.LF - 2.5 - - 2.5 -
Note 1: Une and load regulation specifications are given for condition of a constant chip 

temperature. For high·dissipation conditions, temperature drifts must be sepa-
rately taken into account. Note 2: For eREF. see Fig. 23. 
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CA723 Types 

TYPICAL CHARACTERISTICS 

CURVES FOR TYPE CA723 

hlAX. JUNCTION TEMP ITJ '-!SO·C 
THERMAL RESISTANCE "150·C/W 
QUIESCENT DISSIPATION (Pg 1060 mW 

INO HEAT SINKJ 

" 

~ . , . 
~ 

OIl( 

.0 

0 
0 '0 20 '" 40 

DI1'EA[NTIAL INPUT-OUTPUT VOLTAG[ I'll-Va I-V 

FIg. 5 - Max. load current .s differential input· 
output volta/Jtl. 

OUTPUT CURRENT I"Io l-IIIA 

Fig. 6 - Load regulation without current limiting. 

OUTPUT CURRENT 110 1-111. 

Fig. 7 - Load regulation with current limiting. 

OUTPUT CURRENT Ilo l-IIIA 

Fig. 8 - Load regulation with current limiting. 
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CA723 Types 

OUTPUT CURRENT IXO'-mA 

FIg. 9 - Current limiting chllracteri.tiCl. 

OUTIJUT VOLTAGE I '10 ,-"EFERENCE 
VOLTAGE IV,'!p) 

LOAD CURRENT IILI.O 

...... \t.MT TEMPERATURE IT",· .. "'"<: 
2S"C 

125·C 

10 .. .. 40 
IN,." VOL'AGE lVII-V 

tlCS-14IU 

FIg. 70 - Oui __ nt current VB. Input voll1lga 

t 150 

1 

MAli.· JUNCTION TEMP ITJ I-"O·C 
THERMAL RESISTANCE ",5O"C/W 
QUIESCENT DISSIPATION I'O*IIIW 
TO-!!! STY!.E PACKAGE WITH NO 

HEAT SINK 

'0 lO 40 

DIFFERENTIAL INPUT-OUTPUT VOLTAGE IVr'lo I-V 
S2CS-24166 

Fig. 7 7 - Max. load current v. diffenmtial input· 
output voll1l/lB CA723CT. 

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C 

. ... 
~ 

IIIQ. JUNCTION TEMP. (TJ 1"125·C 
THERMAL RESIST"""-'Z5"C/. 
QUIESCENT DISSIPATION IPO)llOm • 
DUAl-IN-LiNE PLASTIC PACKAGe: 

i 
~ 

WITH NO HUT l"ftC 

10 20 50 40 

DIFFERENTIAL INPUT·OUTPUT VOLTAGE (y,..yOI-V 
NCS·,4ISf 

Fig. 72 - M~. losd current vs differential input­
output voIl1Il1B for CA723CE. 

OUTPUT CURRENT 110 1-11'11. 

FIg. 75 - Current llmitlnll c"._lnICl. 

OUTPUT CuRRENT IIOI-IIIA 'US-;!41&1 

FIg. 73 - Loed regulation without current limiting. 

FIg. 76 - Oul __ nt current VB. Input vo/lllga 

OUTPUT CURRENT IIOI-IIIA 

Fig. 74 - LDBd regulation with current limiting. 

DIFFERENTIAL INPUT-OUTPUT IIOLTAGE IV1-VO I-II 

FIg. 77 - Losd regulation VB. differential Input­
output voltaf/B. 

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C 

. DI"UENTIAL INPUT-OUTPUT VOLTAGE tYrVo I-V 

t2CI·,41'rJ 

FIg. 78 - Line rtlgullltion VB. differential Input­
output voItllga 

TIM! tU-pl 

FIg. 79 - Line treml.nt rtI'ponSB. 

JUNCTION TEMPERATURE ITJ I-·C 12e!-2417~ 

Fig. 20 - Current limiting characteristic • ... 
junction tamperature. 
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CA723 Types 
'0, 

0.01 

, tOO 2 .. , 'Ik I • 1! "6 a'Xlk 1 .. 6 aiM 

TIME 111-,.. FREOUENCY ttl-HI 9~CS-24117 

Fig. 27 - Load transient response. Fig. 22 - Output impedance VI. frequency. 

CIRCUIT PERFORMANCE DATA: 

REGULATED OUTPUT VOLTAGE • ,. 6 v 
LlNEREGULAT10N(6V,-3YI. , .. 0.5 mY 
LOAD REGULATION IA'L. 50 mAl. , • U mY 

NIJtiI: RI. :!.:: for 1II1nI_ ........ 11 ... *ift 

Fig. 23 - Lo_oltage regulstor circuit IV 0 = 2 
to 7volnl. 

V< 

CIRCUIT 'ERFORMANCE OATA: 
REGULATEDOU'flIUTVOLTAQI ••• '1 Y 
LINE RlGULATIONI.6.V.-IVI •••• 1.1 mY 
LOAD REGULATION I6IL. 'AI. . . • '1 mY 

'ICS-.!!.'''''I 
Fig. 26 - Po.itive-voltage-regulator circuit (with 

""tarnal ".~n "... transi.torl. 

TYPICAL APPLICATION CIRCUITS 

Vo 

'SOP 

" 
f,C~U'~'~EN~T-o""''''''·R6~¥~OtED 

CA123 l.IM. 
CA1nc 

• 0. ,.V 
INPUT 

tNV . 
INPUT R2 

CIRCUIT PERFORMANCE DATA: 

REGULATED OUTPUT VOLTAGE • • • 15 V 
LINE REGULATION (t.V,- 3 VI , ••• 1.5 rrlV 
LOAD REGULATION 1t>.IL-SOmAI .4.5 mY 

Notl: R3. :~+:~ for minimulll ....,pIr.lure drift 

R31TWft.llinllnltldfwmlnlmumcompo,*",count. 921:5-24119 

Fig. 24 - High·voltage regulator circuit IV 0 = 7 
to 37 voltsl. 

'2 

CIRCUIT PERfORMANCE DATA: 
REGULATEDOUTPUTVOLTAOE ••• Ii v 
LINEREGULATION!AV,_3VI •••• 0.5 mV 
LOAD REGULATION (.aIL - 1 AI. • •• Ii mV 

Fig. 27 - Positive voltage-ragulator circuit (with 
externsl p-n·p pass transistor). 

CIRCUIT PERfORMANCE DATA: 

REGULATEOOUTPUTVOLTAOE ••• 60 V 
LINE REGULATION IlIVI" 20 VI ••• l' mV 
LOAD REGULATION (AIL-60mAI ••• 20 mV 

CIRCUIT PERFORMANCE DATA: 
REGULATED OUTPUT VOLTAGE .• -15 V 
LINE REGULATION !.aVI-3VI •••• 
LOAD REGULATION !AIL - 100 mAl •• 2 m\/ 
Not.: Fill' lPPIictollDns_ploying INTO·S.tyle..-:k1ll 

........ VZilfequi ..... .., ....... 16.2·voIl 
_diodethOl.lId be canMCtllll in urift with 
VOrr.."inII8I. 

Fig. 25 - Negative·voltage regulator circuit 

CURRENT 
LIM. 

CIRCUIT PIRFORMANCE DATA: 
REGULATEOOUTPUTYOLTAGE • •• II V 
LINI REGULATION !AVI- 3VI •••• 0.& mV 
LOADRIGULATIONCb,IL-10mAl. •• 1 mY 
SHORT.(:IRCUIT CURRENT •••••• 20 mA 

,. 
56kn 

Fig. 28 - Foldback current-limiting circuit. 

Fig. 29 - Positive-floating regulator circuit 
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