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A723C, uA723M, nA723Y
PRECISION VOLTAGE REGULATORS

SLVS057C - AUGUST 1972 — REVISED NOVEMBER 1996

150-mA Load Current Without External
Power Transistor

Typically 0.02% Input Regulation and
0.03% Load Regulation (LLA723M)

Adjustable Current-Limiting Capability
Input Voltages to 40 V
Output Adjustable From 2 Vto 37V

Direct Replacement for Fairchild fA723C
and uA723M

description

The pA723C and pA723M are precision mono-
lithicintegrated circuit voltage regulators featuring
high ripple rejection, excellent input and load
regulation, excellent temperature stability, and
low standby current. The circuit consists of a
temperature-compensated reference-voltage
amplifier, an error amplifier, a 150-mA output
transistor, and an adjustable output current limiter.

The nA723C and pA723M are designed for use in
positive or negative power supplies as a series,
shunt, switching, or floating regulator. For output
currents exceeding 150 mA, additional pass
elements may be connected as shown in
Figures 4 and 5.

The pA723C is characterized for operation from
0°C to 70°C. The nA723M is characterized for
operation over the full military temperature range
of —55°C to 125°C.
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functional block diagram
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nA723C, uA723M, pA723Y
PRECISION VOLTAGE REGULATORS

SLVS057C - AUGUST 1972 — REVISED NOVEMBER 1996

LA723Y chip information

This chip, when properly assembled, displays characteristics similar to the wA723C. Thermal compression or
ultrasonic bonding can be used on the doped aluminum bonding pads. The chips can be mounted with
conductive epoxy or a gold-silicon preform.
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PRECISION VOLTAGE REGULATORS
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Peak voltage from Voo 1o Voo (w S80 MS) it 50V
Continuous voltage from Voo, 10 VoG oo e e
Input-to-output voltage differential .. ... ... 40V
Differential input voltage to error amplifier .. ... .. . . . 5V
Voltage between noninverting input and V oo - ..o i i e
U Nt frOM Ve 25 mA
Current from REF .. e 15 mA
Continuous total dissipation (seeNote 1) .............. ... it See Dissipation Rating Table
Operating free-air temperature range, Tao: HA723C ... ittt e 0°Cto7 °C
BA723M e -55°C to 125°C
Storage temperature range, Tgtg <. ... .vvvn i —65 C to 150°C
Case temperature for 60 seconds, Tg: FKpackage .............c.oiiooao .. 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JorU package ................. 300 °C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D or N package ................ 260 °C

1 Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under *recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

NOTE 1: Power dissipation = [{standby) + l(ref] Vcc + [V - Vol lo.

DISSIPATION RATING TABLE

Ta < 25°C POWER DERATE Ta =70°C Ta = 125°C
PACKAGE A" LirnG DERATING FACTOR  )p0VET,  POWERRATING POWER RATING
D 950 mw 7.6 MW/C 25°C 608 mW —
FK and J 1000 MW 11.0 mW/G 59°C 879 mw 274 mW
N 1000 mW 9.2 mW/C 41°C 733 mW —
u 675 mW 5.4 MW 25°C 432 mw 135 mw

recommended operating conditions

MIN MAX UNIT

Input voltage, V; 9.5 40 Vv

Output voltage, Vo 2 37 \

Input-to-output voltage differential, Vo — Vo 3 38 v

Output current, Iy 150 mA
4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265
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electrical characteristics at specified free-air temperature (see Notes 2 and 3)

PARAMETER TEST CONDITIONS TAT ph723C nA723M UNIT
MIN TYP MAX| MIN TYP MAX
Vi=12VtoVy =15V 25°C 0.1 1 0.1 1
Input regulation Vi=12VtioV) =40V 25°C 1 5 0.2 2 MV
Vi=12VtoV =15V Full 3 3
range
] o f = 50 Hy to 10 kHz, Cref=0 25°C 74 74
Ripple rejection f=50Hzto 10 kHz, Cref =5 UuF 25°C 88 86 dB
25°C -0.3 -2 -0.3 -1.5
Qutput regulation Full -6 -6 | mv/iv
range
Reference voltage, Vief 25°C 68 7.5 75| 695 7.15 7.35 \
Standby current V=30V, lo=0 25°C 2.3 4 2.3 3.5 mA
Iﬁ::ﬂf;a;;::;:oemc'em of r::ge 0.003 0.015 0.002 0.015* | %rC
Short-circuit output current | Rgc = 10 Q, Vo=0 25°C 65 65 mA
] BW=100Hzto 10kHz, Crgf=0 25°C 20 20
Outpuit noise voltage BW=100Hzto 10 kHz, Cref=5uF | 25°C 2.5 2.5 w

*On products compliant to MIL-STD-883, Class B, this parameter is not production tested.
t Full range for uA723C is 0°C to 70°C and for 1A723M is —55°C to 125°C.
NOTES: 2. For all values in this table, the device is connected as shown in Figure 1 with the divider resistance as seen by the error amplifier
< 10 kQ. Unless otherwise specified, M= Voo +=VC =12V, Voc-=0, V=5V, lp=1mA, Bgc =0, and Gyef = 0.
3. Pulse-testing techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible.

electrical characteristics, Tp = 25°C (see Notes 2 and 3)

PARAMETER TEST CONDITIONS pAva3y UNIT
MIN TYP MAX
Input regulation VizizVioV =15V o1 mvV/v
Vi=12VtoV) =40V 1
] o f = 50 Hy to 10 kHz, Cref=0 74
Ripple rejection f=50 Hz to 10 kHz, Crof= 51F 86 d8
Output regulation -0.3 mV/vV
Reference voltage, Vyef 7.15 \
Standby current V=30V, lo=0 2.3 mA
Short-circuit output current Rsc=10% Vo=0 65 mA
) BW = 100 Hz to 10 kHz, Cref=0 20
Output noise voltage puv
BW = 100 Hz to 10 kHz, Cref = SUF 2.5

NOTES: 2. For all values in this table, the device is connected as shown in Figure 1 with the divider resistance as seen by the error amplifier
<10 k. Unless otherwise specified, M\ = Voo +=Ve =12V, Vog-=0, Vo =5V, lo=1mA, Rgc =0, and Cref = 0.
3. Pulse-testing techniques must be used that will maintain the junction temperature as close to the ambient temperature as possible.
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APPLICATION INFORMATION

Table 1. Resistor Values (k) for Standard Output Voltages

FIXED OUTPUT OUTPUT ADJUSTABLE
ouTPUT APPLICABLE FIGURES 5% £10% (see NOTE 5)
VOLTAGE
V) (see NOTE 4) R1 R2 R1 P1 P2
(kQ) (k) (kQ) (kQ) (kQ)
3.0 1,5,6,9, 11,12 (4) 4.12 3.01 1.8 0.5 1.2
3.6 1,5,6,9, 11,12 (4) 3.57 3.65 15 0.5 15
5.0 1,5,6,9, 11,12 (4) 215 4.99 0.75 0.5 2.2
6.0 1,5,6,9, 11,12 (4) 115 6.04 0.5 0.5 27
9.0 2,4,(5,86,9,12) 1.87 7.15 0.75 1.0 27
12 2,4,(5,6,9 12) 4.87 715 2.0 1.0 3.0
15 2,4,(56,9,12) 7.87 7.15 3.3 1.0 3.0
28 2,4,(5,6,9,12) 21.0 7.15 5.6 1.0 20
45 7 3.57 48.7 2.2 10 39
75 7 3.57 78.7 2.2 10 68
100 7 3.57 105 2.2 10 91
250 7 3.57 255 2.2 10 240
(see ﬁi}te 6) 3,10 3.57 2.43 1.2 0.5 075
-9 3,10 3.48 5.36 1.2 0.5 20
-12 3,10 3.57 8.45 1.2 0.5 3.3
-15 3,10 3.57 1.5 1.2 0.5 4.3
-28 3,10 3.57 24.3 1.2 0.5 10
—45 8 3.57 41.2 2.2 10 33
-100 8 3.57 95.3 2.2 10 91
—250 8 3.57 249 2.2 10 240

NOTES: 4. The R1/R2 divider may be across either Vo or Vref). If the divider is across Vref), use the figure
numbers without parentheses. If the divider is across V, use the figure numbers in parentheses.
5. To make the voltage adjustable, the R1/R2 divider shown in the figures must be replaced by the
divider shown below.

R1
P1
R2

Adjustable Output Circuit

6. ForFigures 3, 8, and 10, the device requires aminimum of 9 V between Vo ; and Voo —when Vg
is equal to or more positive than -9 V.
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APPLICATION INFORMATION

Table 2. Formulas for Intermediate Output Voltages

Outputs from2Vto 7 V Outputs from 4 V to 250 V Current Limiting
See Figures 1, 5, 6, 9, 11,12 (4) See Figure 7 and Note 4
and Note 4
R2 Viref 0.65 V
V.=V x —R2___ _ _(ref)  R2-R1 o o =268V
0~ Viet) *Ri+m2 | Vo=—35" X Thy (iimit) = "R
R3 = R4
Outputs from 7 Vto 37 V Outputs from -6 V to —250 V s
See Figures 2, 4, (5, 6, 9, 11, 12) See Figures 3, 8, 10 and F°'dbaS°:eC:i" 5:‘; 'é'm'""g
and Note 4 Notes 4 and 6 s
\'
v v L R1+ R v _Jueh  miime | _ VPR3 + (R3 + R4) 0.65 V
'e) (ref) R2 ) 2 R1 (knee) RgR4
R3 = R4 _ 065V R3 + R4
los Rgg R4

NOTES: 4. The R1/R2 divider can be across either Vg or V(ref). If the divider is across V(ref), use figure numbers without parentheses. If the
divider is across Vo, use the figure numbers in parentheses.
6. ForFigures 3, 8, and 10, the device requires a minimum of 9 V between V¢ 4 and Vo — when Vg is equal to or more positive than

-9V,
Vi
'
Veces Ve
ouTPUT
rer "7 L Rsc
Regulated
R CURR LIM Ougt’put,
\"
CURR SENS R3 0
IN+ IN—-
Cref) Vcc- FREQ COMP (see Notes A and B)
LT T g
. _ R1 xR2 -
NOTES: A. R3 = BT+ Ro for minimum ayo

B. R3 may be eliminated for minimum component count. Use direct connection (i.e., i = 0).

Figure 1. Basic Low-Voltage Regulator
(Vo=2Vto7V)
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APPLICATION INFORMATION

Vi
‘ I
Veec+ Ve
OUTPUT
REF MAT23 vz
Rsc Regulated
R3 CURRLIM MV Output,
(s:e NzteBs CURR SENS Vo
andB) | | N, IN- R1
Vcc_ FREQ COMP r

R2

J: _L,E 100 pF

. - R1xR2 ini
NOTES: A. R3 R1 + R2 for minimum ayo

B. R3 may be eliminated for minimum component count. Use direct connection (i.e., F3 = 0).

Figure 2. Basic High-Voitage Regulator
(Vo=7Vto37V)

\] Vi
- 2kQ v v
R2 vees+ Ve (see Note C) cC+ ¢
OUTPUT OuTPUT 2N3997
A723
rep HAT23 vz 2N5001 REF M vz |-
CURR LIM
Ra CORR LW CURR SENS
3KQ CURR SENS [~ Rsc
IN N+ IN- Regulated
&—{ IN+ - Regulated egulate
[ FREQ COMP
Vcc- FREQ COMP Output, Vg Vee- Output, Vo
T L o] 5
R3 = 5 P
Ko R1 100 pF ’[ p
* R2

Figure 4. Positive-Voltage Regulator

Figure 3. Negative-Voltage Regulator
(External N-P-N Pass Terminator)

NOTE A: When 10-lead nA723U devices are used in applications requiring Vz, an external 6.2-V regulator diode must be connected in series
with OUTPUT.
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APPLICATION INFORMATION

Vi
60 Q Vi
2N5001 ‘,_‘
v \7
ce+ e Vee+ Ve Rsc
A7230UTPUT OUTPUT Regulaled
# — A723 Output, V
REF vz ReF " vz |— °
a1 CURR LIM o CURR LIM
R
CURR SENS SC CURR SENS
IN+ IN~ Regulated
v FREQ COMP Output, Vo N+ IN-
cc- T Vce- FREQ COMP
R2 R2 T 1
! |
1000 pF L os
i T P l T 1000 pF vo| | |
= = = — = = 1 lknee
. - h 1
Figure 5. Positive-Voltage Regulator o
(External P-N-P Pass Transistor) Figure 6. Foldback Current Limiting
vi
l Vee+ Ve 2N2580
1N1826 OUTPUT (see Note A)
Rer ATy,
R4
3 KO R1 CURR LIM |
CURR SENS Rsc=1Q
IN+
R3 IN-—
3ka? ¢ R2ly.._ FREQCOMP
L
= T~ 500pF Regulated
e Output, Vo
NOTE A: When 10-lead pA723U devices are used in applications requiring
Vz, an external 6.2-V regulator diode must be connected in series
with OUTPUT.
Figure 7. Positive Floating Regulator
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APPLICATION INFORMATION

10 kO M
4
1N759 OuTPUT |-
HA723 2N5287
REF vz (see Note A)
R2 R3 CURR LIM |-
CURR SENS -
IN+ IN—
A T
A =~ 500 pF
Regulated
- Output, Vo

NOTE A: When 10-lead uA723U devices are used in applications requiring
Vz, an external 6.2-V regulator diode must be connected in series
with OUTPUT.

Figure 8. Negative Floating Regulator

Vi
3 kO g 2N5005
2N5153
[
Vee+ Ve
OUTPUT L=1.2mH
REF UA723 vz - (see Note A)
51Q
R1 CURR LIM ANAN——@ * ge?mit‘:,d
utput,
1KQ CURR SENS j—] o
IN+ IN— 7y
Vee- FREQ COMP 1N4005 C)
0.1 uF I R2 1Mo L_CC i

NOTE A: Lis 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-3B7 potted core or equivalent,
with a 0.008-inch air gap.

Figure 9. Positive Switching Regulator
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APPLICATION INFORMATION

V|
(see Note A) R3 1kQ
+ * T | 3ka § 2N3997
R2 Vees Ve 2200
see Note B
OUTPUT |— { )
— A723
0.1 uF = REF H vz \Ls 2N5004
CURRLIM [—
1 kQ CURR SENS |—
IN+ IN—-
Vcoc- FREQ COMP R4
R1 1 MQ T 3 kQ
15 pF
T
L=12mH
1N4005 1 (see Note C)
— o Regulated
- Output, Vo

100 uF ’I“

NOTES: A. The device requires a minimum of 9 V between ¢4 and VcC - when V@ is equal to or more positive than -9 V.
B. When 10-lead pA723U devices are used in applications requiring Vz, an external 6.2-V regulator diode must be
connected in series with OUTPUT.
C. Lis 40 turns of No. 20 enameled copper wire wound on Ferroxcube P36/22-3B7 potted core or equivalent, with a
0.008-inch air gap.

Figure 10. Negative Switching Regulator

Vi
Vee+ Ve
Rsc Regulated
OUTPUT AMA—O——— 5 ibut. V.
A723 pul. Yo
REF * vz |-
R CURR LIM
CURR SENS -
IN + IN- __T
R2 Vce- FREQ COMP
2KQ  2N4422
L
T 2kQ Input From
1 I 1000 pF Series 54/74 Logic

NOTE A: A current-limiting transistor can be used for shutdown if current limiting is not required.

Figure 11. Remote Shutdown Regulator With Current Limiting
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APPLICATION INFORMATION

v

100 ©
V
Vees c (see Note A)
OUTPUT | — 1kQ
REF HAT23 Vz 2N3997
R1 CURR LIM
é Regulated
. — ”y—
|y, CURRSENS Output, Vo

IN-
Vec— FREQ COMP o
l f 5000 pF

NOTE A: When 10-leaduA723U devices are used in applications requiring V7, an external
6.2-V regulator diode must be connected in series with QUTPUT.

Figure 12. Shunt Regulator
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