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tal and linear circuits.

® 0.01% line regulation,

® Positive or negative supply operation.
® Series, shunt, switching or floating operation.

® Qutput voltage adjustable from 2 to 37 volts.
® Qutput current up to 160 mA without external pass transistor.

ORDERING INFORMATION

Hi-Rel versions available - See chapter 14

PRECISION ADJUSTABLE POSITIVE VOLTAGE
REGULATORS

The UA723,A is a monolithic voltage regulator constructed on a single silicon
chip. The device consists of a temperature compensated reference amplifier,
error amplifier, power series pass transistor and current limit circuitry. Additio-
nal NPN or PNP pass elements may be used when output currents exceeding
160 mA are required. Provisions are made for adjustable current limiting and
remote shut down. In addition to the above the device features low standby
current drain, low temperature drift and high ripple rejection. Applications include
laboratory power supplies, airborne systems and other power supplies for digi-

“T8C 06262

PRECISION
ADJUSTABLE POSITIVE
VOLTAGE REGULATORS

PART NUMBER TEMPERATURE PACKAGE
RANGE H | DP} FP | DG
UA723C 0°C to + 70°C| ® b A b4
UA723} —-26°C to + 85°C| ® . b
UA723M —-865°C to +125°C| ® e .
UA723AC 0°Cto + 70°C| ® ¢ .
UA723AM —55°C to +125°C| @ 4
Examples : UA723CH, UA723CDP, UA723CFP, UA723CDG

CASES
C8-2 CB-611
{TO-116) (S0-14)
R
DP SUFFIX FP SUFFIX
PLASTIC PACKAGE PLASTIC
} DG SUFFIX MICROPACKAGE
CERDIP PACKAGE
CB-3
(TO-100)
H SUFFIX
METAL CAN

{Bottom view]

CB-3

Pin & is connected to case.

PIN ASSIGNMENTS

{Top view}
CB-2 - CB-511
ne [ N~ ufinc
b 12 13[] Fc
e 3 12[1 vée
Vi Qs nfve
vi[]s 10J Vo
Vien) [d6 9 J vz
vee 7 s[dN.C.
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MAXIMUM RATINGS
Rating Symbol Value Unit
Input volitage {Both Inputs} Vi 40 \
Pulse voitage from Vg to Ve (50 ms) Vitpulse) 50 v
Input-output voltage differentiat Vi~-Vo 38 v
Output current o 150 mA
Operating junction temperature range Toper °C
UA723C Oto + 70
UA723M -85t +125
UA7231 ~-25t0 + 86
Storage temperature range Tstg -65t0 +150 °C
Intemnal power dissipation Pp 500 mwW
THERMAL CHARACTERISTICS
Rating Symbot Value Unit
M i -case th I resi Rhij—c) °C/W
CB-3 45
(plastic) CB-2 50
{cerdip) CB-2 25
Maximum junction-ambient thermal resistance Rth(j—a) . °C/wW
Cc8-3 185
{plastic} CB-2 160
(cerdip} CB-2 100
Junction ceramic-substrate {Case glued to substrate) CB-511 — 90 °Cc/W
Junction ceramic-substrate CB-511 - 65 °CIW
{Case glued to substrate, substrate temperature maintained constant} °
Supply voltage (Vé"c) {V¢l Collector voltage SCHEMATIC DIAGRAM
1 —1{] Output iVg}
[ 1 Zener voltage (V)
—————————— "] Frequency compensation (FC)
b
> Current limiting (C.L)
Qi6 —{Je
{7 Inverting input v
R11
1k \ g:% 01‘3!—-:}———{:] Supply voltage (Ve
150 Q2
Nor-i VI +
TN {7} Non-inverting input (vj*)
Q9 T 1—
R4 a7 RO .
— \ Q10
300 Baf
ke {7 Reference Viren
R3
25 ke M
a7 R2 ]
Q2
500 15k Qi
D16.2V
CASE Vit | Vi [virent Vee [ Vée | vz | Vo | Fe. | oL | ve n.C.
CB-3 2 3 4 5 8 - 6 9 1,10 7 -
CB-2, CB-511 4 5 6 7 12 9 10 1312 3 " 1,814
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EQUIVALENT CIRCUIT

+
Vée

At

ELECTRICAL CHARACTERISTICS

Vee

FC

2 : Temperature compensated zener
Al : Voltage reference amplifier

A2 : Error amplifier

T : Series pass transistor

78C 06264

T 48123

Unless otherwise specified, Tamb = +25°C, Vj=Vdc=Vc=+12V, Vge=0. Vg=+5V, Ic=1mA, Rgc=0,
C1 {compensation} = 100 pF and divider impedance as seen by error amplifier <10 kQ.

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.

UA723M UA723C 1
Characterlstic Symbot - - Unit
Min | Typ | Max { Min [ Typ | Max
input voitage range Vi 9.5 - 40 9.5 - 40 A
Qutput voitage range Vo - 37 2 - 37 A\
Input-output voltage differential V|—-Vg — 38 3 - 38 v
Line regulation Kvi %/Vo
Tamb= +25°C, +12VEVI< +15V — 001§ 01 - 0.01 | 01
+12VEVIS +40V — 002 | 02 - 0.1 0.5
TrinS Tamb < Tmax, +12VEVIS+6Y - - 0.3 — — 0.3
Load regulation {1 mA<lg<50 mA) Kvo %/Vo
Tamb= +26°C - 003 | 0.15 — 003 } 02
Trmin€ Tamb € Tmax - - 0.6 - - 0.6
Ripple rejection (60 Hz< < 10 kHz) Ryf dB
Clref)=0 - 74 - - 74 -
Ciref) =5 »F - 86 - - 86 -
Standby current drain {lg=0, Vj= +30 V) B - 23 35 — 23 4 mA
Reference voltage Viret) | 695 | 716 ) 7.35 [ 88 | 7.15 75 3
Short-circuit current (Rgc =10 1, Vg =0) isc - 65 - - 65 - mA
Output noise voltage (100 Hz< f< 10 kHz} VNO #Vrms
Cref) =0 - 20 - - 20 -
Ciref) =5 pF — 25 - - 26 -
Average temperature coefficient of output voltage aVp %/°C
TminS Tamb S Tmax ~ Jooo2fo0t5| — [0.003}0015
Long term stability KvH %/
UAT23A — 005 | 02 - 005 | 02 | 1000H
UA723 — 0.1 — - 0.1 -
3/8
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LINE REGULATION LOAD REGULATION
F 03— . £ 402
£ B Vo =45V g0 i
g T 7 1 7 ""Rsc =0 g
= 02 -4 Tamb = +26°C i +0.1
g ) AV) =43V ; -
1 =1mA
w o = w
o 01 o 0
8 8 =
< by < T~
5 o B =01l vi— 12V <
g g 3 XO= +05 VA
= = =
— -0.2 } "sC
g 2 Tamp= +25°C *
= 1 2 lo=1mA to lg=50 mA
S o2 © o3
-6 5 15 25 35 45 -5 6 15 25 35 45
INPUT-OUTPUT VOLTAGE DIFFERENTIAL {V) INPUT-OUTPUT VOLTAGE DIFFERENTIAL (V)
STANDBY CURRENT DRAIN LINE TRANSIENT RESPONSE
5 1 5 s 4 _
Vo=Viref f I [ I I >
= lo=0
‘é 4 g 4 —7[ Input voltage 2 _Cz_>
= < 1| Z
3 2 [ ] s
E 3 S a 2 —t 0 g
3 Temb =-56°C g /] Output voltage | ] w
5 A Tamb =+ 25°C g ~h -2 g
> 2 am p [t 0 T oV 2 g
a | 2 Vi =+i2v 3
E Tamb=t 125°C > Vo =45V g
51 1 5 —2bg =1ma -4 £
. £ Tamb =+ 25°C 4
8 Rgec =0 Z
o > 4 . ]
0 10 20 30 40 B0 : -5 5 15 26 35 45
INPUT VOLTAGE (V) TIME {us)
LOAD TRANSIENT RESPONSE OUTPUT IMPEDANCE
S 12
A £ H Load . < 0fVe =¥V [
z T oad eurren 10 E fvi =+t2v]] i
-— - Il
§ ° \ E g 1F" se - 3-25" c i
t_t 0 = w amb = i
S q o 1flg =50mA i
w = z o T
o 4 A & g it
w | "
0 i~ Qutput voltage —10 E v | :'li il !
< . 2 = H H
s [} Y, i w = il A f iii=
3 f Vi =+12Vv 0 & 5 oa 2 i ;
> \ I Vo =45V z 2 A i
5 4 lo =40mA o 5 : it i
g | T;mb = 325°° ~30 g ° dl 'fl ;
- T y i
2 g sC = s 0.01 Il i :
-5 § 15 25 35 45 100 1% 10k 100k 1M
TIME {us} FREQUENCY (Hz)
48
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s - Vo =+5V,V| = H12V
w Agc = 104
G 1 ¥ ——1
-4 ]
= H
§ 08
2 | 1|
2 08 ot -;‘—~;‘——E——
& AL EE I
© o4 el n
W +| ¥
Z ;; —(':H’ __._g‘..._.__
: 0.2 H @ _(93 ’——8—'—
o 1 Q H_i -
& | !

0 1.

UA723,A -
MAXIMUM LOAD CURRENT LOAL:: 3:?{2;?1:% #LT:WT
- 200 § 005
2 Timax=+180°C §
& 160 Porangpy = 60 MW g o
& ) < ot T
« No fieatsink T > amb = 4
& a N e 20
3 120 S—o,os M o I
'5 \ || [c] N E’h 500____
E g 5 NI v g
8 80 2 -0,1 1 250
= ¢ z | «
& -
2w N6, 5-0.186
g Tompy . e |- E Vg =+5V,V| =+12V
g p 12%ec | ° o2 Rsc=0, | | |

ol
(1} 10 20 30 40 50

INPUT-OUTPUT VOLTAGE DIFFERENTIAL (V)

LOAD REGULATION WITH
CURRENT LIMITING

g 0.1 1 1t 1 1
s Vo =48V Vi = +12V
=] Rsc= 109
= o T .
4 |
5 - 1 1 |
8 —01 N
w
g NN
K 02 N %,
° 3 8 <
S T A3 N
- i o \
5-03 SRSy
E RSy
Q l(,
© 04
¢ 20 40 &0 80 100
QUTPUT CURRENT (mA}

CURRENT LIMITING CHARACTERISTICS

0 20 40 60 80 100
OQUTPUT CURRENT (mA)

5:8

OUTPUT VOLTAGE DEVIATION [+4]

CURRENT LIMIT SENSE VOLTAGE (V)
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0 20 40 60 80 100

OUTPUT CURRENT (mA}

LOAD REGULATION WITH
CURRENT LIMITING

o

5
71

1L 250

] 1

._r_ :

- - i —_
021 yq = +5v. Vi = H12V,
Rec= 1097 T T
.0.25 5C= ) T P 1
o 5 10 15 20 25 30

OUTPUT CURRENT {mA)

CURRENT LIMITING VS JUNCTION
TEMPERATURE

0.8 j

0.7

06

0.5

04

v
L i P

0.3 s t
—50 1] &0 100 180
JUNCTION TEMPERATURE {°c)

LIMITING CURRENT (mA)
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BASIC CIRCUITS 7-$8-//-23

S 6 S-THOMSON _

UA723,A

FOLDBACK CURRENT LIMITING POSITIVE FLOATING REGULATOR
¢ v .
¥
V&}—Ivc D1 vie [ {ve
Rgc =30 0 aazn Viet) Vo
vree Vo —» Regulated 12 v
output R4 R Z
R[] | uares : 3k UATS
N Inv 1—|
NI Inv Ci1
" Vee | COMP 1nF
Ra[] vao] Jcomp ™ R2 R3 ¢C
?LF ’ §3 kO » Regulated
3N « autput
A DN 0 -
Regulated output voltage +5V Regulated autput voltage +60V
Line regulation (Av) «3 V) 0.56mv Line regulation {AV) =20 V) 16 mv
Load regutation (Al =10 mA)} 1mv Load regulation (Al =50 mA} 20 mV
Short-circuit current 20 mV
BASIC LOW VOLTAGE REGULATOR BASIC HIGH VOLTAGE REGULATOR
(Vg=2to7V) i (Vo =71037V)
Vi Vi
v v v
cc C cc Ve
Vo Vo
Viref) Viref)
Rsc Rsc
b Regulated R3 UATZ3 b »-+ Regulated
R1 UA723 output output
S - - NJ. )
R3 | - R1
Cref) e v, Ct 100 pF v
* Rz e LT vg.] comp Lci
comp cc { Tioe LIR2
. 4 ? 4 pF
Regulated output voltage 5V Regulated output vuha'ge 15V
Line regulation (AV{ =3 V) 0.5mV Line regulation (AV) =3 V) 1.5 mV
Load regulation (A1 L =50 mA} 1.5mV Load regulation (Al L =50 mA} 4,5 mV
r R1 R2 - Ny R1 A2 - N
OTE 3: R3 f drift NOTE : R3= drift
N R+ RZ ' men eme )
R3 may be eliminated for minimum component count
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NEGATIVE VOLTAGE REGULATOR {Note 1) POSITIVE VOLTAGE REGULATOR
{(External NPN Pass Transistor)
Vi .
v
vid v v
™ raf) Vi Ve cc Ve I
Viretl Vo Vief) Vo BUV26
vz Tt
] BDX66 Rsc
N b uatTs b Regutated
! R4 UAT23 e output
3k e R1
o N Inv, ‘cao NI fnv.
- 1 = R2
aral R Vccl COMPIDF . Vce %L_JQ]
+ Reg & 500
output * 0 pF
Regulated output voltage 15V Regulated output voltage +16V
Line (egulation {Av =3 V) imv Line regulation (AV| =3V} 1.6 mV
Load regulation {Al | =100 mA) 2mv Load regulation'(m L=14 15mv
Note 1 : For applications using TO-100 metal
cans; Vz canbe implemented exter-
nally by connecting a 6.2V zener
diode to Vo pin.
POSITIVE VOLTAGE REGULATOR SHUNT REGULATOR
{External PNP Pass Transistor)
t
R3 Regulated
v | vegtoit T output
CC| VC. BDE26
Viret) VO
R1
R1 UA723 b
. e Rsc
Regutated Inv. N.L
N.l. Inv
. . output =
R —TEE R2 VCC’Lgi c1
cC O;‘"F ] 8 s 5nF
g (8]
Regulated output voltage +5V Regulsted output voitage +6V
Line regulation (AV) =3 V) 0.5 mV Line regulation (AV] = 10 V) 0.5mV
Load regutation (A1) =1 A} BmV Load regulation {4 =100 mA) 1.6mV
28
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e21.27 .f.,,,.lelor __)_g_.;z:_
RERRERIE
TETERT IS .
4 T :
y |
HHHHEHE
D.:“<_D"" T o :;: mmmum Datum :-:: f‘f

- _199man. 638
[0 14 - 14 5
oIN Y o S04 Y
A508B TO-16 TO-11% F 105 C8-2 | CB-511
cEl DATA JEDEC SITELESC sEm“ " cer DATA. JEDEC SIELESS | <ovuconmuerons
CB-2 "
DP SUFFIX CB-511
PLASTIC PACKAGE FP SUFFIX
DG SUFFIX 00 PLASTIC MICROPACKAGE
Y

CERDIP PACKAGE

mm
™
[ A
L 1
Fa
420 277
4.89
0.26
I G
—t
12 ;Omn
' 20207
, 0308
5510 1 J 100
41873
DIN '
e €231 y5_100 | t1O-100 F95 CB-3
ene . B-33 THOMSON
CEI DATA, JEDEC SITELESC SEMiCONDUCTORS

CB-3
H SUFFIX
METAL CAN

These specifications are subject to change without notice,
Please inquire with our sales offices about the avaitability of the different packages.
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