
~National 
~ Semiconductor 

Voltage Regulators 

LM120 Series 3·Terminal Negative Regulators 

Ge'neral Description 
The LM120 series are three·terminal negative regulators 
with a fixed output voltage of -5V, -12V, and -15V, 
and up to 1.5A load current capability. Where other 
voltages are required, the LM137 series provides an 
output voltage range of -1.2V to -47V. 

The LM120 need only one external component·a com· 
pensation capacitor at the output, making them easy to 
apply. Worst case guarantees on output voltage deviation 
due to any combination of line, load or temperature 
variation assure satisfactory system operation. 

Exceptional effort has been made to make the LM 120 
Series immune to overload conditions. The regulators 
have current limiting which is independent of tempera, 
ture, combined with thermal overload protection. Inter· 
nal current limiting protects against momentary faults 
while thermal shutdown prevents junction temperatures 
from exceeding safe limits during prolonged overloads. 

Although primarily intended for fixed output voltage 
applications, the LM120 Series may be programmed for 
higher output voltages with a simple resistive divider. 
The low quiescent drain current of the devices allows 
this technique to be used with good regulation. 

Typical Applications 
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Features 
• Preset output voltage error less than ±3% 

• Preset current limit 

• I nternal thermal shutdown 

• Operates with input·output voltage differential down 
to 1V 

• Excellent ripple rejection 

• Low temperature drift 

• Easily adjustable to higher output voltage 

LM120 Series Packages ani:l Power Capability 

RATED DESIGN 
DEVICE PACKAGE POWER LOAD 

DISSIPATION CURRENT 

LM120 TO·3 20W 1.5A 

LM320 TO.J9 2W O.5A 

LM320T TO·220 l5W 1.5A 

LM320M TO·202 7.5W O.5A 

LM320ML' TO·202 7.5W O.25A 

LM320L * TO·92+ 1.2W O.lA 

*Electrical specifications shown on separate data sheet 
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-5 VOLT REGULATORS (Note3) 

Electrical Characteristics 

LMI20K-S.O 
ORDER NUMBERS 

ITO·3) 

DESIGN OUTPUT CURRENT nD) I.SA 
DEVICE DISSIPATION ,Po) 20W 

PARAMETER CONDITIONS INOTE 1) I MIN TVI' MAX 

METAL CAN PACKAGE 

LM320K-5.o LMI20H·S.o 

ITO-3) 

I.SA 
20W 

MIN TVI' MAX 

ITO-39) 

O.SA 
ZN 

MIN 'TV..-· MAX 

Output Voltage TJ = 2SoC. ViN = 10V. 

ILOAD=5mA 

-5.1 -'\; -4.9 I -5.2 -6 -4.B I -5.1 :"5.0 -4.9 

Line Regulation 

Input Vo.ltage 

TJ= 25°C. ILOAD = 5 mAo 

VMIN '5 VIN <; VMAX 

Ripple Rejection I f:::r 120 Hz 

Load Regulation.INote 21 TJ = 25'C. VIN = 10V. 

5 mA '5 ILOAD '5ID 

Output Voltage. I Note 11 I -7.5V '5 VIN '5 VMAX. 

5 mA '5ILOAD '5ID. P '5 PD 

Quiescent Current I VMIN 'S VIN ~ VMAX 

Quiescent Current Change T J = 25°C 

Output Noise Voltage 

Long Term Stability 

Thermal Resistance 
Junction to Case 

Junction to Ambient 

VMIN '5 VIN '5 VMAX 

5 mA '5 'LOAD '510 

TA = 25'C. CL = l/.1F.IL = 5mA. 

VIN = 10V. 10 Hz '5 f '5100 kHz 
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Note 1: This specification applies over-55"C;S; TJ ;S; +15O"C for the LM120and o"C;S; TJ;S; +125°C for the LM320. 

LM120 Series 

Absolute Maximum Ratings 
Power Dissipation 
Input Voltage 
Input-Output Voltage Differential 
Junction Temperatures 
Storage Temperature Range 
Lead Temperature (Soldering, 10 seconds) 

Internally Limited 
-25V 

25V 
See Note 1 

-e5°C to +l50°C 
300°C 

POWER PLASTIC PACKAGE 

LM320H-S.O 

ITD-39) 

O.SA 
ZN 

MIN TYP MAX 
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LM320T -5.0 LM32OMP-5.0 

'TO·220) 
I.SA 
15W 
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Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account separately. To ensure -constant junction temperature. low duty 
evcle, pulse testing is used. The LM120/LM320 series does have low thermal feedback. improving line and load regulation. On all other tests, even though power dissipation is internally limited. electrical specifica· 
tions apply only up to PO. 
Note 3: For -5V 3 amp regulators, see LM145 data sheet. 



-12 VOLT REGULATORS Absolute Maximum Ratings 
Power Dissipation Internally Limited 
Input Voltage -35V 
Input-Output Voltage Differential 30V 
Junction Temperatures See Note 1 
Storage Temperature Range -65°C to +150°C 
Lead Temperature (Soldering, 10 seconds) 300°C 

Electrical Characteristics 
METAL CAN PACKAGE POWER PLASTIC PACKAGE 

LM120K-12 LM320K-12 LM120H-12 LM320H-12 LM320T-12 LM320MP-12 
ORDER NUMBERS 

(TO-31 rrO-31 (T0-391 (TO-391 (TO-2201 (TO·2021 
UNITS 

DESIGN OUTPUT CURRENT 1101 1A 1A 0.2A 0.2A 1A 0.5A 
DEVICE DISSIPATION (Pol 20W 20W 2W 2W 15W 7.5W 

PARAMETER CONDITIONS (NOTE 11 MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX MIN TYP MAX 

Output Voltage - TJ = 25"C, VIN = 17V, -12.3 -12 -11.7 -12.4 -12 -11.6 -12.3 -12 -11.7 -12.4 -12 -11.6 -12.4 -12 -11.6 -12.5 -12 -11.5 V 

ILOAD' 5 rnA 
~ 

:!! Line Regulation TJ' 25"C, ILOAD' 5 rnA, 4 10 4 20 4 10 4 20 4 20 4 24 rnV 

VMIN ~ VIN <: VMAX 

Input Voltage -32 -14 -32 -14 -32 -14 -32 -14 -32 -14.5 -32 -14.5 V 

Ripple Rejection f, 120 Hz 56 80 56 80 56 80 56 80 56 80 56 80 dB 

Load Regulation, (Note 2) TJ = 25"C, VIN = 17V, 30 80 30 80 10 25 10 40 30 80 40 100 rnV 

5 rnA ~ ILOAD ~ 10 

Output Voltage, (Note 1) 14.5V ~ VIN ~ VMAX, -12.5 -11.5 -12.6 -11.4 -12.5 -11.5 -12.6 -11.4 -12.6 -11.4 -12.6 -11.4 V 

5 rnA~ ILOAD ~ 10, P~ Po 
Quiescent Current VMIN ~ VIN ~ VMAX 2 4 2 4 2 4 2 4 2 4 2 4 rnA 

Quiescent Current Change TJ = 25"C 

VMIN ~ VIN ~ VMAX 0.1 0.4 0.1 0.4 0.05 0.4 0.05 0.4 0.1 0.4 0.05 0.3 rnA 

5 rnA~ ILOAD ~ ID 0.1 0.4 0.1 0.4 0.03 0.4 0.03 0.4 0.1 0.4 0.04 0.25 rnA 

Output Noise Voltage TA = 25"C, CL = lpF, IL' 5 rnA, 400 400 400 400 400 400 pV 

VIN'17V, lOHz~f~100kHz 

Long Term Stability 12 120 12 120 12 120 12 120 24 24 rnV 

Thermal Resistance 

Junction to Case 3 3 15 15 4 12 "CIW 

Junction to Ambient 35 35 150 150 50 70 "CIW 

Note 1: This specification applies over -5SoC::; TJ :::; +150°C for the LM120 and aoc::; TJ $. +12SoC for the LM320. 
Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due to heating effects must be taken into account separately. To ensure constant junction temperature, low duty 
cycle, pulse testing is used. The LM120/LM320 series does have low thermal feedback, improving line and load regulation. On all other tests, even though power dissipation is internally limited, electrical specifica-
tions apply only up to PO. 
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LM120 Series 

-15 VOLT REGULATORS Absolute Maximum Ratings 
Power Dissipation Internally Limited 
Input Voltage 

LM 120/ LM320 -40V 
LM320T /LM320MP -35V 

Input·Output Voltage Differential 30V 
Junction Temperatures See Note' 1 
Storage Temperature Range ~5°C to +150°C 
Lead Temperature (Soldering, 10 seconds) 300°C 

Electrical Characteristics 
METAL CAN PACKAGE POWER PLASTIC PACKAGE 

LM120K-15 LM320K-15 LM120H-15 LM320H-15 LM320T·15 LM320MP-15 
ORDER NUMBERS 

ITO-31 ITO-31 (TD·391 ITO·391 ITO-2201 ITO-2021 

lA O_2A 
UNITS 

DESIGN OUTPUT CURRENT IIDI lA O.2A lA O_5A 
DEVICE DISSIPATION (PDI 20W 20W 2W 2W 15W 7.5W 

PARAMETER CONDITIONS INOTE 11 MIN TVP II'AX MIN TVP MAX MIN ,TVP MAX MIN TVI' MAX MIN TVI' MAX MIN TVI' MAX 

Output Voltage TJ = 2S"C. VIN = 20V. -15.3 -15 -14.7 -1504 -15 -14.6 -15.3 -15 -14.7 -15.4 -15 -14.6 -15.5 -15 -14.5 -15.6 -15 -14.4 V 

£ ILOAD = 5 rnA 

Line Regulation T J =2S"C. I LOAD = 5 mAo 5 10 5 20 6, IIi 5 20 '5 20 5 30 mV 

VMIN $ VIN < VMAX 

Input Voltage -35 -17 -35 -17 -35 -17 -35 -17 -35 -17.5 -35 -17.5 V 

Ripple Rejection f = 120 Hz 56 aD 56 80 56 80 56 '80 56 80 56 80 dB 

Load Regulation, (Note 2) TJ = 2S"C. VIN = 20V. 30 80 30 80 10. 25 10 40 30 80 40 100, mV 

5 mA $ ILOAD $ 10 

Output Voltage, (Note 1) 17.5V <: VIN $ VMAX. -15.5 -14.5 -15.6 -14.4 -15.5 -14.5 -15.6 -14.4 -15.7 -14.3 -15.7 -14.3 V 

5 rnA $ ILOAO $10. P < PD " 
Quiescent Current VMIN < VIN $ VMAX 2' 4 2 4 2 4 2 4 .2 4 

" 
4 mA 

Quiescent Current Change TJ = 2S"C 

VMIN $ VIN $ VMAX 0.1 0.4 0.1 004 0.05, 0.4 0.05 0.4 0.1 0.4 0_05 0.3 mA 

5 mA $ ILOAD $ 10 P,,1 0.4 0.1 004 0.03, 004 0.03 0.4 0.1 004 0.04 0.25 mA 

Output Noise Voltage TA = 2S"C. CL = lpF. IL = 5 mAo 400 . 400 400 400 400 400 pV 
VIN = 20V. 10 Hz $ f $ 100 kHz 

I 
long Term Stability 15· 150 15 150 15 150 16 150 30 00 mV 

I Thermal Resistance 

Junction to Case 3 3 15 15 4 12 °C/W 

Junction to Ambient 35 35 150 150 ·50 70 °C/W 

Note 1: This specific~tion applies over -55°C :s: TJ :s: +150°C for the LM120 and O°C S TJ S +125°C for the LM320. 

Note 2: Regulation is measured at constant junction temperature. Changes in output voltage due'to heating effects must be taken into account separately. To ensure constant junction temperature, low duty 
cycle, pulse testing is used. The LM120/LM320 series does have low thermal feedback, improving line aryd load regulation. On all other tests, even though power dissipation is internally limited, electrical specifica-
tions apply only up to PO-
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IPical Performance Characteristics 
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Output Impedance TO-5 
and TO-202 Packages 
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Typical Applications (cont'd.) 

High Stability 1 Amp Regulator 
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_ Wide Range Tracking Regulator 
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Variable Output 
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R'+R2 
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SELECT RZ AS FOLLOWS 
LM120-S -300n 
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LM12D-15 -1K 

Light Controllers Using Silicon Photo Cells 
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tNeCHSIty only I' law supply t,ller caplcltor II Inote th'll 2" from LM320MP 
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Typical Applications (cont'd.) 
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Connection Diagrams 

<OUTPUT 

.' INPUT GND P ~'CASEI 

U 
BOTTOM VIEW 

Metal Can Package (10·39) (H) 
Order Numbers: 

LM120H-5.0 LM120H·12 LM120H·15 
LM320H-5.0 LM320H·12 LM320H·15 

See Package H03A 

±15V.1 Amp Tracking Regulators 

'N 

.. ' 
10k 
1% 

AS' 
'Ok 
1% 

R1 C2 
+ 

" "' "J 251'F 
1k 

5k 
OUTPUT TRIM 
TO-150V 

IN DUT 

PerformaneetTYPlc.i) 

Load R.gul.tlon .,JoIL = IA 10 mY 1 mV 
Output Ripple, tIN" 3000"f,ll "'IA lDO,uV,m5 10ll,uVrms 
Temperature Stlbillty +50 mV +50 mY 
Output NOIIIt 10 Hz '$ f S' 10 kHz 150llVrms 150,.Vrms 

-RUlstor lollTallCe of R4 Ind RS delmrmlHl mltchlng of 1+1 and I-I Dutputs. 
uNecessary only If fin supply filter Clplcltors .Ie mort than 2" from regulalols. 

BOTTOM VIEW 

Steel Metal Can Package T0-3 (K) 
Order Numbers: 

LM120K-5.0 LM120K·12 LM120K·15 
LM320K-5.0 LM320K-12 LM320K-15 

See Package K02A 

VouT !t)15V 

D' 
IN40Dl 

COMMON 

D' 
IN4QOI 

YouT H1SV 

BOTTOMVI[W 

Aluminum Metal Can 
Package TO-3 (KC) 

Order Numbers: 

LM320KC·5.0 LM320KC-12 
LM320KC·15 

See Package KC02A 

INPUT 

FRONT VIEW 

Powe, Package TO-202 (P) 

Order Numbers: 

LM320MP-5.0 
LM320MP-12 
LM320MP-15 

See Package P03A 

For Tab Formed TO-202 
Order Numbers: 
LM320MP·5.0TB 
LM320MP-12TB 
LM320MP-15TB 
See Package P03E 
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~~~DUT o ICO:::;:=::=~,· 
LlbdF~GND 

FRONT VIEW 

Power Package TO·220 (T) 

Order Numbers: 

LM320T-S.0 
LM320T-12 
LM320T-15 

See Package T03B 



Schematic Diagrams 
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