L123
VLINEAR INTEGRATED CIRCUIT

HIGH PRECISION VOLTAGE REGULATOR

« INPUT VOLTAGE UP TO 40V

¢« OUTPUT VOLTAGE ADJUSTABLE FROM 2 TO 37V

« POSITIVE OR NEGATIVE SUPPLY OPERATION

¢ SERIES, SHUNT, SWITCHING OR FLOATING OPERATION

¢« OUTPUT CURRENT TO 150 mA WITHOUT EXTERNAL PASS TRANSISTOR
¢ ADJUSTABLE CURRENT LIMITING

The L123 is a monolithic integrated programmable voltage regulator, assembled in 14-lead dual in-line
plastic package and 10-lead Metal Can (TO-100 type). The circuit provides internal current limiting.
When the output current excedes 150 mA an external NPN or PNP pass element may be used. Provisions
are made for adjustable current limiting and remote shut-down.

ABSOLUTE MAXIMUM RATINGS L123 L123C

v, Input voltage 40 vV 40 V

AVi_0 Dropout voltage 40 V 40 V

lo Output current 150 mA 150 mA

|ref Current from V ref 15 mA 25 mA

Atot Power dissipation (at Tamb= 70°C) Plastic DIP - 1w
TO-100 520 mw 520 mw

Top Operating junction temperature -25 to 150 °C 0to 70 °C

Tstg Storage temperature -65 to 150 °C  -65 to 150 °C

TO-100 twWpP
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ELECTRICAL CHARACTERISTICS (Refer to the test circuit, Tamb= 25°C unless otherwise

specified)
Parameter
AVO Line regulation
AVj
AVgo X
Load regulation
Vo
V ref Reference voltage
SVR Ripple rejection
Ao o ltage drif
utput voltage drift
AT p 9
Isc Short circuit current
limiting
Vj Input voltage range
Vo Output voltage range
V Vo
Id Quiescent drain
current
Long term stability
eN Output noise voltage
VZ Output zener voltage
(for plastic package
only)
Note: Tmjn =

Tmax= 70°C (L123C);

L123C
Test conditions
Min.  Typ.
Vj =12 to 15V 0.01
Vj =12 to 40V 0.1
Vj =12 to 15V;
T'min A Tamk < T max
10 =1to 50 mA 0.03
“I'min A "l'amb ™ “max
10 =1to 10 mA
Iref= 160« A 6.8 7.15
f =100 Hz to 10 KHz
cref=0 74
Cref- 5M® 86
Rsc=10" VO0=0 65
9.5
2
3
T
o
o
fo‘ - 3oV 2.3
0.1
BW= 100 Hz to 10 KHz
Aref= 0 20
Aref- 5mF 25
lz=1mA 6.9

0°C (L1230; -25°C (L123).
150°C(L123).

L123
Max. Min. Typ.
0.1 0.01
0.5 0.02
0.3
0.2 0.03
0.6
75 6.95 7.15
74
86
150
65
40 9.5
37 2
38 3
4 2.3
0.1
20
2.5
7.7

Max.

0.1
0.2

0.3

0.15

0.6

7.35

150

40

37

38

Unit

%
%

%

%

%

dB
dB

ppm
°C

mA

mA

%
1000
hrs

mV

mVv



1123

Fig. 1 - Maximum output
current vs. voltage drop

1 10 Vi-Vo(V)

Fig. 4 - Load regulation
characteristics without cur-
rent limiting

Fig. 7 - Line regulation vs.
voltage drop
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Fig. 2 - Current limiting
characteristics

Fig. 5 - Load regulation
characteristics with current
limiting

Fig. 8 - Load regulation vs.
voltage drop

Fig. 3 - Current limiting
characteristics vs. junction
temperature

Fig. 6 - Load regulation
characteristics with current
limiting

Fig. 9 - Quiescent drain cur-
rent vs. input voltage
G-4335/1



L123

Fig. 10 - Line transient Fig. 11 - Load transient Fig. 12 - Output impedance
response response vs. frequency

AVO ~ 1 1 AlC

mv) LOAO CURRENT

m-/. 44 -
4

A -V S%m

_40mA
RsC=°
5 15 25 35 t( /nsec)
Table | — Resistor values {K n) for standard output voltages
Fixed Output Output Adjustable Fixed Output Output Adjustable
Output  Applicable + 5% +10% (°) Output  Applicable + 5% +10% (°)
Voltage Figures Voltage Figures
Ri r2 Ri Pi r2 Ri r2 Ri Pi r2
+ 3 13,16,17 4.12 3.01 1.8 0.5 1.2 +100 19 3.57 102 2.2 10 91
18,21,23
+ 5 13, 16, 17 2.15 499 0.75 0.5 2.2 +250 19 3.57 255 2.2 10 240
18,21,23
+ 6 13,16, 17 1.15 6.04 0.5 0.5 2.7 - 6(°°) 15 3.57 2.43 1.2 0.5 0.75
18,21,23
+ 9 14, 16, 17 1.87 7.15 0.75 1 2.7 -9 15 3.48 5.36 1.2 0.5 2
18,21,23
+12 14, 16, 17 4.87 7.15 2 1 3 - 12 15 3.57 8.45 1.2 05 33
18,21,23
+15 14,16,17 7.87 7.15 3.3 1 3 - 15 15 3.65 115 1.2 0.5 4.3
18,21,23
+28 14,16, 17 21 7.15 5.6 1 2 - 28 15 3.57 243 1.2 0.5 10
18,21,23
+45 19 3.57 487 2.2 10 39 - 45 20 3.57 41.2 2.2 10 33
+75 19 3.57 78.7 2.2 10 68 -100 20 3.57 97.6 2.2 10 91
-250 20 3.57 249 2.2 10 240
Note: (°) Replace R1/R2 divider with the circuit of fig. 24.
(°°) V+ must be connected to a +3V or greater supply.
Table 1l —Formulae for intermediate output voltages
Outputs from +2 to +7 volts Outputs from +4 to +250 volts Current Limiting
Fig. 13, 17, 18,21,23, 16 Fig. 19
Vo-[Vre,X R)+2R2 ] v0 = [—fo_X—R°7M 4;r3:R+ SLIMIT VsHEs:SE
Outputs from +7 to +37 volts Output from -6 to -250 volts Foldback Current Limiting
Fig. 14, 16, 17, 18,21, 23A Fig. 15, 20 ) r VO R3 ., VSENSE 3+ Rd> i
= fureix —F iR | VO= [vaet x Rri; Rz ];R3-R4 TKNEE L Asc Ra Kse R4 J

: r VSENSE v R3+R4:|]
'SHORT CKT-I Rsc X



L123

APPLICATION INFORMATION (Pin

Fig. 13 - Basic low voltage regulator
(VD= 2 to V)

REGULATED

G R1-R2  for minimum

N
[ — N
Mo R1+ R2 temperature drift.

R3 may be eliminated for minimum com-

ponent count.

Typical performance
Regulated Output Voltage.....ccccoovveveenene 5V
Line Regulation (AV, = 3V) ......
Load Regulation (AI0 = 50 mA) ...

Fig. 15 - Negative voltage regulator

Typical performance

Regulated Output Voltage
Line Regulation (AVj = 3V)
Load Regulation (AI0O = 100 mA) ...

numbers relative to the plastic package)

Fig. 14 - Basic high voltage regulator
(VQ= 7 to 37V)

R1mR2 for minimum
R1 + R2 temperature drift.

R3 may be eliminated for minimum com-

ponent count.

Typical performance
Regulated Output Voltage
Line Regulation (AVj = 3V)

Load Regulation (AlI0 = 50 mA) ... .45 mV

Fig. 16 - Positive voltage regulator (External

NPN Pass Transistor)

Typical performance
Reguiated Output Voltage...
Line Regulation (AVj = 3V)...
Load Regulation (AI0 = 1A)




APPLICATION INFORMATION (continued)

Fig. 17 - Positive voltage regulator (External
PNP Pass Transistor)

Typical performance

Regulated Output Voltage
Line Regulation (AVj = 3V)...
Load Regulation (AI0 = 1A)

Fig. 19 - Positive floating regulator

Typical performance
Regulated Output Voltage

.................... +100V
Line Regulation (AVj = 20V )....ccccueee 15 mV
Load Regulation (AI0 = 50 mA) .... 20 mV

1123

Fig. 18 - Foldback current limiting

Typical performance

Regulated Output Voltage
Line Regulation (AV =3V ). 0.5 mV
Load Regulation (AlI0 = 10 m A)..
Current Limit Knee

Fig. 20 - Negative floating regulator

Typical performance

Regulated Output Voltage.............
Line Regulation (AVj = 20V).... .
Load Regulation (AI0 = 100 mA) ...




L123

APPLICATION INFORMATION (continued)

Fig. 21 - Positive switching regulator

Typical performance
Regulated Output voltage........ccoceeeerenene
Line Regulation (AV, = 30V)
Load Regulation (Alg = 2A)

Fig. 23 - Shunt regulator

Typical performance

Regulated Output Voltage ...
Line Regulation (AVj = 10V)
Load Regulation (AlI0 = 100 mA) ... .5 mV

Fig. 22 - Remote shutdown regulator with
current limiting

LOGC
INPUT

Typical performance

Regulated Output Voltage.......
Line Regulation (AVj = 3V )....
Load Regulation (AlO = 50 mA) ... .1.5 mV

NOTE: Current limit transistor may be used for
shutdown if current limiting is not required.

Fig. 24 - Output voltage adjust



