CA723 Types
Voltage Regulators

For Regulated Output Voltages Adjustable from
2V to 37 V at Output Currents up to 150 mA

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
160 milliamperes.

Each type includes a 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:

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 suitable n-p-n
or p-n-p external pass transistors.

The CA723 and CA723C are supplied in the
10-lead 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, umA723, and
MA723C 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.

DC SUPPLY VOLTAGE DEVICE DISSIPATION:
(Between V* and V— Terminals) 40 Y UptoTp = 25°C —
PULSE VOLTAGE FOR 50-ms CA723T, CA723CT .. mwW
PULSE WIDTH CA723E, CA723CE mwW
(Between V* and V— Terminals) 50 v Above Tp = 25°C —
DIFFERENTIAL INPUT—-OUTPUT CA723T, CA723CT o
VOLTAGE .......cvvvvnvnnn 40 v Derate linearly ............ 63 mW/ C
DIFFERENTIAL INPUT CA723E, CA723CE
VOLTAGE: Derate linearly ........... 83 mw/°C
Between Inverting and Non- AMBIENT TEMPERATURE
Inverting Inputs ........... 5 \Y RANGE (All Types): o
Between Non-Inverting Operating.......... ‘ev.. —55t0+125 C
Inputand V™ ............ 8 \ StOrage......ovvvvernns —651t0+150 °C
CURRENT FROM ZENER DIODE LEAD TEMPERATURE
TERMINAL (VZ) ... ...t 25 mA (During Soldering):
CURRENT FROM VOLTAGE At a distance 1/16" £ 1/32"
REFERENCE TERMINAL (1.59 £0.79 mm) from case for o
(VREF) s vvvvnreniinnannnnn 15 mA 10 seconds max. ...... +265 Cc
Ve
v
UNREGUS‘FD
INPUT g})Dﬂ ggln , Ea
03
Q3
,__Ee
Vo
vz
CEuBENSATION
5% ptin
ogge

VReF

INVERTING

NON-INVERTING V™
INPUT INPUT

92CM-24159R

Fig. 4 — Equivalent schematic diagram of the CA723 and CA723C.
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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: 2to 37 V

Applications:

® Series and shunt voltage regulator

® Floating regulator

= Switchi 1 1

L v 9
= High-current voltage regulator

® Temperature controller
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Fig.b 1 — Functional diagram of the CA723 and CA723C.
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Fig. 2 — Terminal arrangement of the CA723T and

CA723CT in the TO-5 style package.
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Fig. 3 — Terminal arrangement of the CA723E and

CA723CE in the dual-in-line plastic package.




CA723 Types

ELECTRICAL CHARACTERISTICS st T = 25C, V¥ = Vo = V| =12V, V== 0,Vg =5V, TYPICAL CHARACTERISTICS
I = 1mA, Cq = 100 pF, CReg = 0, Rgep = 0, unless otherwise specified. Divider CURVES FOR TYPE CA723
impedance R{R2 R4+R2 at non-inverting input, Term. 6, = 10 kq (see Fig. 23).
LwiTs e s
CHARACTERISTIC TEST CA723 CA723C UNITS H ey iy iy ATION (Pg e0m¥
_ CONDITIONS Figin T Typ, | Max. | Min] Typ. | Max. L as 14
Quiescent Regulator 'L 0, 5 I'ﬁl
Current, Iq Vi=30v | -| 23| 35| -| 23 4 mA ] %
3 2
Input Voltage é - ‘e,‘
Range, V| 95| - | 40 | 95| - | 4 | v :, e
3 A e,
Output Voltage| § .TT
3 T
Range, Vo 2| - 3 | 2| - 37 \ AN
Differential Input- ~ o 20 % 40
ou‘pu‘ Voltage, OIFFERENTIAL INPUT-OUTPUT VOLTAGE (V[-Vg )=V
Vi-Vo 3 - 38 3 - 38 v s2c8-24140

Fig. 5 — Max, load current vs differential input-
output voltage,

Reference Voltage,
VREF 6.95) 715 | 7.35 | 6.8] 7.15 75 \

V=12
to'40 V - | 0.02 0.2 - | 01 05 008
V=12
tQ15V - | 0.01 0.1 — | 0.01 0.1
Vy=12
Line Regulation 015V, %Vo
(See Note 1) Ta=-55t0
+125°C - - 0.3 - - -
Vy=12
to 158V,
TA =0to
70°C - | - - - | - 0.3
Iy =1
to 50 mA - | 0.03 0.15 - | 0.03 0.2

OUTPUT VOLTAGE (Vg)e8V

INPUT VOLTAGE (Vg )12V

SHORT- CIRCUIT PROTECTION
RESISTANCE (Rgcp)e0
i

LOAD REGULATION - % Vo

60 60
QUTPUT CURRENT (Ig)—mA

22¢8-24161

Fig. 6 — Load regulatic ithout current limiting.

IL=1

to 50 mA,

Ta=-55t

Load Regulation +¢25°C °
(See Note 1)

'L =1

to 50 mA,

Ta=0

to 70°C - | - - - | - 0.6

Tp=-55

Output-Voltage A" Y
Temp. Coefficient, |0 +125°C - 0002 JoO18 | - | - -
Vo TA=0

0 70°C - | - - — [0.003 | 0.015

f =50 Hz
to 10 kHz - |7 - - | 74 - OUTPUT CURRENT (Zgl=mA s amise

f=50Hzto d8 Fig. 7 — Load regulation with current limiting.
10kHz,
Crep=5uF | - |86 | - | - [8 | - A ﬂﬁﬁ'giiﬂf ulgmmmm
Short-Circuit : o oL cimcurr P~°'==;'°~! L
i i

RESISTANCE (R,
Limiting Current, Rscp =100, . o “ ‘E l!,
lLim Vo=0 B -8 - mA mﬂﬁﬂilﬂﬂllﬂlﬂﬂllﬁ“ il S HiE B
N
t0 10 kHz, Sl
Equivalent Noise RMS| Crep = 0 -1 20 - -1 20 - %:\ R A R A
N

LOAD REGULATION-% Vg

%/°C

Ripple Rejection
(See Note 2)

ny

Output Voltage, Vi
(See Note 2) BW = 100 Hz

10 kHz,

LOAD REGULATION - % Vg
°

CRep=56uF | - | 25 | - - |25 | - il MERAN
il I N

Note 1: Line and load regulation specifications are given for condition of a constant chip - ﬁ =HlM ﬂ m sl o

temperature. For high-dissipation conditions, temperature drifts must be sepa- QUTPUT CURRENT (Ig)=mA

rately taken into account. Note 2: For Cgrgf. see Fig. 23.
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Fig. 8 — Load regulation with current limiting.
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CA723 Types

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723 (Cont'd)

{OUTPUT VOLTAGE (Vg)=SV
HINPUT VOLTAGE (v )ei2Vv
SHORT- CIRCUIT PROTECT |
RESISTANCE (lsc’)tl

OUTPUT VOLTAGE (Vg)~V

OUTPUT CURRENT (Lg)=mA s2cs-24164

. Fig. 9 — Current limiting characteristics.
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Fig. 10 — Quiescent current vs, input voltage. Fig. 11 — Max. load current vs differential input-
output voltage CA723CT.

TYPICAL CHARACTERISTICS CURVES FOR TYPE CA723C
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Fig. 12 — Max. load current vs differential input-
output voltage for CA723CE,
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Fig. 15 — Current limiting characteristics.
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Fig 13 — Load reg current lii 9
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Fig. 14 — Load regulation with limiting.
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Fig 16 — Quiescent current vs. input voltage.

INPUT VOLTAGE (Vr) =12V
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AMBIENT TEMPERATURE (Tp)*25°
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Fig. 17 — Load regulation vs. differential input-
output voltage.

TYPICAL CHARACTERISTICS CURVES FOR TYPES CA723 AND CA723C

OUTPUT VOLTAGE (Vg )=SV
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Fig. 18 — Line regulation vs. differential input-
output voltage.
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OUTPUT VOLTAGE DEVIATION—mV
o
LOAD DEVIATION~mA

INPUT VOLTAGE (Vp) #12V -20
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Fig. 19 — Line transient response.
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Fig. 20 — Current limiting characteristics vs.

Junction temperature,




CA723 Types
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Fig. 21 — Load transient response. Fig. 22 — Qutput impedance vs. frequency.
Vr
T VPlCﬁtL APPLICATION CIRCUITS wvoove
vt ve v Vo
e —0—0 "b—q—g) = SR
VREF Vo VREF Vo VREF
2N5956
OR
2N6108
—0
Rt R3 3:3 CURRENT
AT23 A7; CA723
STEe ST carzsc LM
CURI T
e SERgE™
INP =0
NPUT e . e InpuT
¢, R2 I:JNPYJY 3x0< RI: INPUT V- v
T3 " - Sl i
1 100 pl
2 = =  cowp comp 160 oF -‘[—
CIRCUIT PERFORMANCE DATA: CIRCUIT PERFORMANCE DATA: CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUTVOLTAGE . . . 5 V REGULATED OUTPUT VOLTAGE . . . 15 V RIEBUL ATED OUTPUT VOLTAGE -5 v
LINE REGULATION (aVj=3V) . . . . 05 mV LINE REGULATION (aVy=3V) . . . . 15 mV LINE REGULATION (aV{ =3V) . . . . 1 mV
LOAD REGULATION (a1 = 50mA), . . 15 mV LOAD REGULATION (3l =50mA) . . 45 mV LOAD REGULATION (a1 = 100mA) . . 2 mv
Note: R3= ::.:: for minimum tempersture drift s2cs-20178 Note: A3 = BB (0, inimum temperature drift Note: For spplications employing the TO'S style package
. o R1A2Z and where V2 is required, sn external 6.2 volt
Fig. 23 — Low-voltage regulator circuit ( Vo=2 R3 may be eliminated for minimum component count.  92CS 24179 ‘Tn(.:m -m:;u be connected in series with 92652418081
. " P weminel 6).
to 7 volts). Fig. 24 — High-voltage regulator circuit (Vg = 7 °
to 37 volts). Fig. 25 — Negative-voltage regulator circuit.
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CIRCUIT PERFORMANGE DATA: L - CIRCUIT PERFORMANCE DATA:
REGULATED OUTPUT VOLTAGE . . . 16 V o REGULATED OUTPUY VOLTAGE . . . 5 V
e REQULATION Ve aa vt | L L o8 wy CIRCUIT PERFORMANCE DATA: LINE REGULATION (aV}=3V) . . . . 05 mV
LOAD REGULATION (211 = 1A) . - . . 18 mV REGULATED OUTPUTVOLTAGE . . . 6 V LOAD REGULATION (81 = 10mA). . . 1 mV
LINE REGULATION (V| =3V) . . . . 05 mV SHORT-CIRCUIT CURRENT. . . . . . 20 mA
92C3-24181R1 LOAD REGULATION (A1, =1A). . . . & mV 92C8-24183
Fig. 26 — Positive-voltage-regulator circuit (with 92¢5-24182R1

external n-p-n pass transistor).

Fig. 27 — Positive voltage-regulator circuit (with

Fig. 28 — Foldback current-limiting circuit.

external p-n-p pass transistor).

Vee8sv

VREF
n
2N3442
S S
caT23
carzic
RAENT
NS
‘o | Now §
24| et Y
o2 [
) R2 - 000IuF
1. oMP.
REGULATED
i
Note: For spplications employing the TO.6 style

package and whers V2 is required, an ex-
tarnel 6.2volt zoner d con-
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CIRCUIT PERFORMANCE DATA:

REGULATED OUTPUT VOLTAGE . . . 60 V
LINE REGULATION (aVy=20V) . . . 16 mV
LOAD REGULATION (alL =60mA). . . 20 MV  gocc 2aiaq

Fig. 29 — Positive-floating regulator circuit.
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