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LM120/LM320

General 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 and LM137HV series provide an output
voltage range of —1.2V to —47V.

The LM120 need only one external component—a compen-
sation 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 as-
sure satisfactory system operation.

Exceptional effort has been made to make the LM120 Se-
ries immune to overload conditions. The regulators have
current limiting which is independent of temperature, com-
bined with thermal overload protection. Internal current limit-
ing protects against momentary faults while thermal shut-
down prevents junction temperatures from exceeding safe
limits during prolonged overloads.

Although primarily intended for fixed output voltage applica-
tions, the LM120 Series may be programmed for higher out-
put voltages with a simple resistive divider. The low quies-
cent drain current of the devices allows this technique to be
used with good regulation.
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Features

W Preset output voltage error less than =3%

W Preset current limit

m Internal thermal shutdown

B Operates with input-output voltage differential down to
Vv

W Excellent ripple rejection

W Low temperature drift

W Easily adjustable to higher output voltage

LM120 Series Packages and Power Capability

Rated Design
Device Package Power Load
Dissipation | Current
LM120/LM320 | TO-3 (K) 20W 1.5A
TO-39 (H) 2W 0.5A
LM320 TO-220 (T) 15W 1.5A
LM320M TO-202 (P) 7.5W 0.5A

Typical Applications

Dual Trimmed Supply
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INPUT LM120 ouTPUT

TL/H/7767-2

*Required if regulator is separated from filter capacitor by more than 3" . For

value given, capacitor must be solid tantalum. 25 uF aluminum electrolytic
may be substituted.

‘TRequired for stability. For value given, capacitor must be solid tantalum. 25
wF aluminum electrolytic may substituted. Values given may be increased
without limit.

For output capacitance in excess of 100 uF, a high current diode from
input to output (1N4001, etc.) will protect the regulator from momentary
input shorts.

©1995 National Semiconductor Corporation TL/H/7767

RRD-B30M115/Printed in U. S. A.

sioje|nbay aAljebaN [eulwia]-g sal1dS 0ZEINT/02LINT



"suoieoyoads AN MG-0Z LN 404 Buimelp YG-0Z +S13H 10 0°G-HOZ HAT 40} Bumelp HG-0Z 1S13Y O} Jojed g 910N
"8SE9 0} uonauNl M/Q, 2 AlledldA} Jo ‘ueiquie o) uonounl (e dNels ul) M/Osv2eg (MOl J1e 108} Jeaull 0% Ul) M/0.G8 AlledidA) Jo eouelsisas [eusyl iy 910N
Joays eyep G LN 09s ‘sioje|nbel dwe ¢ AG— 104 ¢ dJON

a4 oy dn Ajuo Aldde suoneoyioads [eauyoale ‘papwil Ajeussiul st uonedissip Jemod ybnoyy usas ‘sisel Jayio |e uQ uonenBai peo| pue sul| Buiroidw Soeqpes) [EWIBY) MO| 9ABY S80P SBaLes 0ZENT/02 LN 8UL ‘pasn
s1 Bunsa) asind ‘sjoAo finp mo| ‘ainjesadws) uonounl JueISUOD ainsus 0] ‘Ajeresedes JUNOOSE OJUI UBYE) Bq 1SnW s}oa)e Buleay o} anp abeyjoA Indino ul sebuey “ainjesadws) uonounl JUBISUOD Je painseaw si uohenbay :g 910N

"0ZENT 8U} 10} 0,521+ S ML S 0.0 PUB OZLINT 84 40} 0,05+ S ML S 0,55 — JoAo seljdde uoneoyioads siyL i1 810N

M/ 0S ¥ 810N ¥ 810N Ge Ge jusiquy 03 uonounp
M/ 14 ¥ ©10N ¥ 910N [ e ase) 0} uonounp
ooue)sisey [ewusy |
Aw (o] 0S S 0S S 05 ] 05 ] Aungels wie | buon
ol ZHY 00} S 4 S ZH 0L ‘Aok = NIA
A oSt oSt (o18 (o8 oSl WG = 'grl | = 1006z — V1 | eBeyoA ssioN nding
yw 70 1’0 0 |¥00 ¥'0 |¥0°0 4 10 70 10 d;s Qvol| s yw g
vw ¥'0 L0 ¥'0 [S00 ¥'0 [S00 0 | L0 vo | Lo XVINA s NI s NINp sbueyn
o052 =1 WauN) JusdsaIND
vw L 2 L 2z L Z b 2 i XVINA s NIA s NINA JusLNY JUSdSAIND
) . ) . . . . . . . a4 544 s V0T s ywg (1 @10N)
A | SLY— SeG— |SLY— Sg'G— |08V — 026~ |SLY— S2'6— | 08— 025~ XYWNA < NIp S NG/ 0Be0A 1dinG
Qs aQvOT| s yw g (¢ @10N)
AW | 00k 08 05 | oe 05 | oe 00k | 09 G | os ‘AOL = NIA ‘0,62 = 1 ‘wone|nBoy peon
ap 79 ¥ Y9 | S 9 | ¥S v9 | vS v9 | ¥S ZHOZL = uonosley e|ddiy
A G/L— Gc— L— Ge—— | L— Gc— L— Gc— L— Gc— abeyjoA indu|
XVINA = NIp s NINp
Aw oy oL or | ot sz | ot ov | ok Sz | ok ww g — QYO ‘0.6z = M1 uoneinBey sur
) . ) . . . . . . . yw g = avoT
A | 8v— | §— |G- |8V— [G— | TS~ |6V~ |G— | LS~ |8V |G |25~ |6¥— |G~ | LG ‘Aot =NIp ‘9.6z = F1 obeloA IdING
xXepn dA1 uin xey |dAL | uin xey |dAL| uin xen (dAL| win xew |dAL | un (1L @10N) suonipuod Jajaweled
MSL M2 me Moz moz (d4) uonedissig ao1neq
swun Vel VS0 VS0 VSt VSt (@) yuain9 IndinQ ubisaq
) (0zz-oL) (6€-01) (6€-01) (e-01) (e-01)
0°G-LO0ZEINT 0°S-HOZENT 0°G-HOZIINT 0°S-M02ENT 0°G-M0ZLNT slaquinpN 43pJ0
abeyoed onse|d Jamod abeyoed ue) |elo|
solisiiajoeley) |edld}o9|3
onse NGC— abeyjoA Indu|
D.09¢ ise|d
2,008 (-09s Q| ‘Buniep|og) ainjesadwa] pes ponwIT Alleuiel :ozma_mw_Ao \_m>>0n“
G 9JO0N
0:05}+ 01 0.59— obuey eumesaduwe | abeiols *suoneoyy1oads pue Ajjige|ieAe 1o} sio0nquIsia/ad40
| 810N 8835 saimjeladws ] uonounp s9jeg J10jONPuUODIWSS [euoneN 3y} joejuod asead
NG2 lenuaiayiqg abeyoA indinQ-indu| ‘paiinbal ate saoinap payloads aosedsosay/AteMiN 31

sbuiey wnuwixep aynjosqy
(ee10N) s101e|INBAY 1|OA G —




“suoleolioads ALBNIIW Z1-}0Z HAT 10} BUIMEIP %Z1-0ZLS13H 10 ZL-HOZ LT 40} Bumelp Z1-HOoZ LS13Y O} Jojed i 910N
"9sBD 0} uonounl M/0. 12 AllealdAy jo ‘usiqure o} uonounl (e onels u) M/O.r2e (MOl Jle uil/3ea) Jeaul| 00 Ul) M/0.G8 AlledldA} Jo souelsisal [ewiay] ¢ 810N
*dy4 o} dn Auo Aldde suoneoyoads [eouos|e ‘pawil Ajjeulsiul si uonedissip Jomod YBnoyy usae ‘sjse} Jayo |[e uQ "uonenbal peo| pue aull Buiroidwi SoeqpPes) [ewiay) MO| dAeY S0P SeuUes 0ZEWT/02LINT @yl ‘pasn
s1 bunse} as|nd ‘ajoko Ainp mo| ‘einjesedwa) uonounl JUBISUOD aInsus 0] “Ajeyesedas JUNOOOE OJUI UBYE) 8] ISnW sjoale Buliesay o} enp abeyjoa ndino ul sebuey) ainjesadwa) uonounf JUBISUOD Je painseaw si uone|nboy :g 910N
"0ZEINT BU1 10} D521+ S FL S 0,0 PUB OZLNT W 40} 0,06+ = ML S 0.5G— Jono selidde uoneoyioeds siul ik 810N

M/. 0§ € 910N € 910N Ge g€ Jusiquy 0} uonounp
M/Do 14 € 810N € 810N € € ase) 0} uopounp
soue)sIsay [ewlsy ]
AW e ocl cl ocl cl ocl ck ocl cl Ajjiqels wie | buo
o ZHY 001 > 4 S ZH Ok ‘ALL = NI
A oov oov oov oov oov ‘Vwg = 1131 | = 150,52 = Y1 | eBejoA 8sIoN Indino
yw 7’0 1’0 7’0 (€00 7’0 [€00 V0 10 0 10 dp s Qvol s yw g
vyu 7’0 10 ¥'0 |S00 7’0 |S00 0 10 0 1’0 XVYNA = NIp s NINA abueyo
.52 =1 JuBNY JULdSaIND
yw 14 c 14 c 14 c 14 4 14 4 XVYNA s NIp s NINA juaing juedseind
. . . . . . . . . . a4 5 4°dj s @07 s yw g (1 ®10N)
A | vEE— 92— |¥hL— 92— |GHL— geb— |ph— 9ZL— |G Hh— seL— XVA = NIA = g1 oBe110A 1IN0
Qs avOT| s yw g (2 @10N)
AW 08 (017 (014 ol 14 ol 08 (017 08 (015 ‘ALL = NIpA ‘D62 = M1 ‘uonenBay peo
ap 08 95 08 | 95 08 | 95 08 | 95 08 | 95 ZHOoZk =} uonosfey e|ddiy
A Svi— ce— | vi— ce— | vi— ce— | vi— ce— | vi— ce— abejjoA indy|
XVINA = NIp = NINp
AW 02 14 0z 14 oL 14 0z | v ok v ‘wwg — QYO ‘067 — Ml uonenbey aun
) . . . . . . . . . yw g = avoT
A 9bL— cl Vel— |9k — |2l Vel— L — |2t €cl— |9bL— |2k vel— |2 = |2k €cl— ‘AL = NIpA ‘D6z = F1 oBeyjoA INdino
xepn dAL | win | xew (dAL | uny | xew |dAL | win | xew [dAL | uin | xew [dAL | wipw (1 @10N) suonipuod J9)aweled
MSE Me Me Moz Mo2C (dd) uonedissiq ad1r8q
Vi vZo vZo Vi Vi (9) yuaung ndinE ubiseq
syun
(022-01) (6€-01) (6€-01) (e-01) (e-01)
Ck-102ENT C¢l-HOZEN CL-HOZLINT CL-)02ENT CE-J0CLINT sJaquinpN 49pL0
abeyoed onse|d Jamod abeyoed ued [elo
soljsiialoeley) |edld9d|3
NSE— abe}|oA Indu|
0,00€ (08s 0| ‘Buniep|og) ainjelsadwa ] pes Py Alreusoqul co_Hma_wm_An_ ho\sonh
v 910N
O.0G1+ 01 0.9~ ebuey aime.edwe | ebe.ois ‘suoneoayoads pue Ajjige|ieAe 10} s10INqLISIA/39440
} 910N 99§ sainjeledws | uonounpe soles J0JONPuUODIWSS [euoneN ay} }oejuod ases|d
NOE lenuaiayg ebeyoA indinp-indu| ‘pasinbas aue saolnap paiioads aoedsosay/Ateupin H

sbuney wnuwixe

N ®1njosqy

sJoje|nbay }OA 21 —




‘suoeoiyoads Alep|iw GL-Y0z N 04 Buimelp G1-021S13Y 10 GL-HOZ LT 0} Buimelp HGL-021S13Y O} Jejey :t 10N
"9SB0 0} UONOUNI M/O,1Z AlfealdA} Jo ‘Jusiquie o} uonounf (Ile o1elS U) M/O.r2Z ‘(MOl} Jle Ul /1ee) Jeaul| 00 Ul) M/D.G8 AlleoldAl jo souelsisel [euliay] g 910N
‘A4 o3 dn Aluo Aldde suoneonioads [eouos|e ‘pawil Ajjeussiul si uonedissip Jamod ybnoys usas ‘sise} Jayio ||e uQ "uonenbai peo| pue aull Buiroidwi “SjoeqPes) [BWIBY) MO| SABY SB0P SaLBS 0ZENT/02LINT @Yl ‘pasn
s1 Bunsay asind ‘sjoAo Ainp mo| ‘ainjesadwa) uonounl JueISUOD ainsus 0] ‘Ajeresedss JUNOSSE OJUI UBYE) 8] 1SnWw s}oa)e Buieay o} anp abeyjoa ndino ul sebuey ainjesadwa) uonounl JUBISUOD Je painseaw si uohenbay :g 910N
"02EWT 8U} 10} 0,521+ S L S 0.0 PUB OZLINT 84 40} 0,05+ S ML S 0,55 — JoAo seljdde uoneoyioads siyL i1 810N

M/Do 0S € 810N € 810N Ge Ge jusiquiy 03 uonounp
M/D. 14 € 910N € 810N € € ase) o} uonounpe
aoue)sisay [ewlay ]
AW (017 oSt Sl 018 1% oSt Sh 0]} Sk Aiqels wie | buoT
o ZHY 00k S § > ZH OF ‘A0z = NI
A oov oov oov oov oov ‘yw g =T"4 | =190.52 = V1| ebeljoA 8sioN ndino
vw 70 L0 0 |€00 0 |€00 ¥0 | 1O o | FO 4= avOl| s yw g
yw 7’0 1’0 ¥’'0 [S00 ¥’'0 [S00 7’0 1’0 0 1’0 XYAA = NIpg = NINA abueyn
0,52 =M1 us.LIN JUsdseIND
yw 14 c 14 c 14 c 14 c 14 c XVYNA s NIpg s NINA juaing jusdseinp
) ) ) ) ) ) . . . . 04 54d s V0T s ywg (1 ®10N)
A | EvL- LGL—|vyi— 9GL— |g¥i— GGL— |rri— 9Gh—|GVL— GG XYNA < NIA < NG/ ] ‘oBENOA 1NN
4y s VOl s yw g (2 @10N)
AW |08 og ov | ol sz | ot 08 | oe 08 | o¢ ‘A0z = NIA ‘0,62 = 1 ‘uoneinbey peo
ap 08 99 08 99 08 9g 08 99 08 9g ZHOCk =4 uonosley s|ddiy
A SLE— Ge— L— Ge— L— Ge— | LI— Ge— | LI— Ge— abejjo indu|
XVNA s NIp s NINp
AW | o2 S 0z | & oL | g 0z | & o | & Wwg = QYO ‘0.gz = F| uone|nBoy our
. e . |y . - . |y . e yw g = avol
A Svi— SE GGL— |9VI— |G} VGl— [LvE— |Gt €GL— |9vL— |G} PGl—|LVL—|SGL €Gl— ‘A0z = NIp ‘0.62 = ML obe}oA ndino
xXepn dAL uin xel |[dAL | wn xe |dAL | uin xel |[dAL | wn xew |dAL | wpn (1 @10N) suoipuo)d Jajaweled
MSL Me Me Moe MO02 (dd) uonedissiq ad1r8q
vi veo veo Vi Vi (91) yuauing indinQo ubisaqg
spun
(0zz-01) (6€-01) (6€-01) (e-0L1) (e-01)
S1-102ENT SL-HOZEWNT SL-HOZILINT SE-M0ZENT SE-)M0ZLINT sJaquinN 49pI0
abeyoed onse|d 1oamod abeyoed ue) [elap
soljsiiajoeley) |edd9d|3
NGE— 102ENT
A0V — 0CENT/0C LN
abeyjoA indu|
0,00€ (08s 0| ‘Buniep|og) ainjeladwa ]| pes pauLIT Alfeusoul cozma_mw_AQ Lm\so”
v ©10N
0:05}+ 01 0.59— obuey eumesaduwe | abeiols ‘suoeay1oads pue Ajjigejieae 1oy sioinquisid/2940
| ®10N 89§ sainesedws ] uonounp soles J0JONPUODIWSS [euoneN ay} }oejuod asead
NOE lenuaiayiqg abeyoA indinQ-indu| ‘paiinbal ate saoinap payloads aosedsosay/AteMiN 31

sbuiey wnuwixep aynjosqy
sioje|nbay }OA S —




Typical Performance Characteristics

Output Voltage vs
Temperature

1.00

1.005

100

0.995 Vour -12V AND -15

0.990

1n
1.005
1.00

I

QUTPUT VOLTAGE (NDRMALIZED)

u
b
@
®
3

Vgur = -8V

0,990 -
50 —25 0 25 50 75 100 125 150

JUNCTION TEMPERATURE (°C)

Output Impedance TO-5

and TO-202 Packages
1
10 Floor = 100mA — Cour - oF =
Vin-Vour =5V — ALUMINUM
a T,= 25°C
=] i
8 10 | | i - ﬂé
H Cour = 1.0uF =
2 SOLID TANTALUM 7R
¢
H 7
-
2 10’ =
E = — —
= — t— Cour = 10uF 50L1D
TANTALUM 4
102

0.01k 0.1k 1k 10k 100k 1M
FREQUENCY (H2)

Quiescent Current vs
Input Voltage

i

—
mzos |
1 1 |
T
12 T.-*ic
118 - T,=25°C

\

QUIESCENT CURRENT (mA)

T, - 150°C

wl [T 1]

5 10 15 20 25 30 35 40
INPUT VOLTAGE (V)

RIPPLE REJECTION (dB)

ViN-VouT (V)

09
0.7

ED’+ m\ pima

Ripple Rejection
(All Types)

e [ ViN-VouT =5V
L Tj=25°C

VouT =-12V ANDCoyT = 10F

80 [~ 15V s0LiD TANTALUM

N

001k 0.1k & 10k 100k
FREQUENCY (Hz)

Minimum Input-Output
Differential TO-3 and
TO-220 Packages

Tj=150°C
i

5
0 025 05 075 10 125 15§

QUIESCENT CURRENT (mA)

08

QUTPUT CURRENT (A}

Quiescent Current vs
Load Current

L1205
T, = -58°C -]
/]
1, 25°C ]
I
T, - 150°C ——

0 025 05 075 10 125 15
DUTPUT CURRENT {A)

Output Impedance TO-3

and TO-220 Packages
10! =

=" +
E lgur =100 mA Ll: ;JF
= Vin - Vour =5V T0UTG, B
- 96e
= [Tj-25¢C T TANTALUM |
&8 100 S P
= et =
g 2 i
w /7 Cout = 250F
g
= 4 ALUMINUM
50
AU
5
o
10-2
100 1k 10k 100k 1M
FREQUENCY (H2)
Minimum Input-Output
Differential TO-5 and
2 TO-202 Packages
_ 22
2
8 /
E 18 /
S 18
= Tj - 25°C
5 14 i
E |
2 Tj = 150°C ——
5
5 s
06
04

0 0.1 02 03 04 05
OUTPUT CURRENT (A}

Maximum Average Power

Dissipation (TO-3)
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TL/H/7767-4

*These curves for LM120.
Derate 25°C further for LM320.




Typical Performance Characteristics (continueq)

Maximum Average Power
. Dissipation (TO-5)
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Typical Applications (continued)
High Stability 1 Amp Regulator
L L L Vour (+)
D1
LM129
’ Rz**
+
_E ot J— catt
TT 22uF 2N4093 Ny
>
Rat RI* ¥
_J Vour (-]

LM120-5.0

Lead and line regulation — 0.01% temperature stability — 0.2%

‘TDetermines Zener current.
T1Solid tantalum.

TL/H/7767-6

An LM120-12 or LM120-15 may be used to permit higher input voltages, but the regulated output voltage must be at least — 15V when using the LM120-12 and

—18V for the LM120-15.

**Select resistors to set output voltage. 2 ppm/°C tracking suggested.




Typical Applications (continued)
Wide Range Tracking Regulator

7
*Vin Vin N JVour v
| out
| R1
. 150K
-t < 1% <
ﬁ—n L hs a ‘;w :]riaum
_ 22222 <
| 047F o1
| | 1N457
4 ). £OMMON
)\ 4
I
1N4001

LM120-XX

{8V, 12V, 15V) Vour

TL/H/7767-7

*Resistor tolerance of R1 and R2 determine matching of (+) and (—)
inputs.

**Necessary only if raw supply capacitors are more than 3" from regulators

An LM3086N array may substitute for Q1, D1 and D2 for better stability and
tracking. In the array diode transistors Q5 and Q4 (in parallel) make up D2;
similarly, Q1 and Q2 become D1 and Q3 replaces the 2N2222.

Variable Output

2.2uF

INPUT OuTPUT

TL/H/7767-9
*Optional. Improves transient response and ripple rejection.

Vout = VseT m;;z
SELECT R2 AS FOLLOWS:
LM120-5 —3000
LM120-12  —7500
LM120-15  —1k

Current Source

|||,T

1R,
: - 0.14F
224F 1
R+
INPUT _ :
ouTeUT “lout = 1mA +

R1
TL/H/7767-8

+15V, 1 Amp Tracking Regulators

iy O—¢ O Vour 15V
|
|
|
|
|
corrdt ]E ]
2 —— 4001
|
|
&
L . O COMMON
| me ot
1+ 50 R 26F
255:; i P :k‘ 5 ]- 02
VWSS ouTPUT TRIM A inoor
T0 -15.0V
ouT
“Vm LM320-15 O Vour () 18V

. TL/H/7767-12
Performance (Typical)

Load Regulation at Al = 1A 10 mvV 1mv
Output Ripple, Cjy = 3000 pF, I = 1A 100 uVrms 100 pVrms
Temperature Stability +50 mV +50 mV

Output Noise 10 Hz < f < 10 kHz 150 wVrms 150 pVrms
*Resistor tolerance of R4 and R5 determine matching of (+) and
(—) outputs.
**Necessary only if raw supply filter capacitors are more than 2"
from regulators.

Light Controllers Using Silicon Photo Cells

1.75A
MAX TURN-ON
CURRENT

TL/H/7767-10
*Lamp brightness increases until if = 5V/R1 (i can be set as low as 1 pA).

TNecessary only of raw supply filter capacitor is more than 2" from
LM320MP.

T
|

BV-15V

~
S BULB
é 1.75A

MAX TURN-ON

CURRENT

TL/H/7767-11
*Lamp brightness increases until i =iq (1 mA) + 5V/R1.
TNecessary only if raw supply filter capacitor is more than 2" from LM320.




Connection Diagrams

OUTPUT INPUT
QUTPUT /\ / (CASE)
INPUT
® \
GND /-\ / (CASE) . A
{ J ¢ O O
]
GND/
TL/H/7767-13
Bottom View TL/H/7767-14
Bottom View
Metal Can Package TO-39 (H)
Order Number LM120H-5.0, LM120H-12, LM120H-15, Steel Metal Can Package TO-3 (K)
LM120H-5.0/883, LM120H-12/883, LM120H-15/883, Order Number LM120K-5.0/883, LM120K-12/883,
LM320H-5.0, LM320H-12 or LM320H-15 LM120K-15/883, LM320K-5.0, LM320K-12 or LM320K-15
See NS Package Number HO3A See NS Package Number K02A
INPUT
[
O [ ——n
3 GND
TL/H/7767-17
Front View

Power Package TO-220 (T)
Order Number LM320T-5.0, LM320T-12 or LM320T-15
See NS Package Number T0O3B

Schematic Diagrams

-5V
8 S R18 R19
S ak 5k

~ 0

Aoy

e
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.Lf[

ERII
ook Q14

R8
20k

Vin©

TL/H/7767-18




Schematic Diagrams (continued)

—12Vand — 15V
:,Fﬂ 'l‘
> 1.4k
J‘TJB S R18 < R19
\ Sak S5k
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Physical Dimensions inches (millimeters)

0.350-0.370

™| as0-g3e "
0.315-0.335

_,.| 0315-0335 -
0.165-0.185 {8.001-8.509) 0.050
@.191-4.699) (1270)

MAX MAX
D025 | NconTROLLED
1 108381  Eap pia

SEATING PLANEJ‘ 0.500 7”_"-i+_+_

{iz70) I] 0.016-0.019

MIN —_—
(0.406-0.483) DIATYP

0.200
| (5.080)

TYP

0.100
o ———
(2.540)

0.100
(2.540)

/
0.029-0.040
(0.737-1.016) \RS

\,
0.028-0.034 N~

(0.711-0.864) <(
15

Metal Can Package (TO-39) (H)
Order Number LM120H-5.0, LM120H-12, LM120H-15, LM320H-5.0, LM320H-12 or LM320H-15
NS Package Number HO3A

HO3A (REV 8)




Physical Dimensions inches (millimeters) (Continued)

0.420-0.500 0.325-0.352

[10.67-12.70] [8.26-8.94]

0.980-1.020
_ ——— - P | 0.060-0.070
20038 0] — (24.85-25.91] —1 [1.52-1.78]
o R 0.495-0.510
’ L~ R[12.57-12.95]
N—
0.660-0.670 A
[16.76-17.02]
5 0.880-0.915
[22.35-23.24]
g 0.760-0.775
- r [19.30-19.69]
1.177-1.197
[29.90-30.40]
ox g 9:038-0.043 e —
[0.97-1.09] H
UNCONTROLLED
1 N 0.168-0.178 LEAD DIA
0.210-0.220 2X R 0.025 0.116
228 4.27-4.52 . .
[5.33-5.59] I‘—'l | [ ! [0.64] MAX [2.95] "AX

_.] 0.425-0.435 SEATING PLANE — K024 (REV 6)

[10.80-11.05]

Steel Metal Can Package TO-3 (K)
Order Number LM120K-5.0, LM120K-12, LM120K-15, LM320K-5.0, LM320K-12 or LM320K-15

NS Package Number K02A
0.940 —0.980
—(23.88 — 24.80) | -—
DIA
0.800—0.815 | 0.250 —0.350
(zu.szDTAzo.W) - > 16.350—8.890)
0.107-0.123 ‘
(2.718-3.124) * * I
>
0.025 X [ $ 0.445-0.522
0.635) 0135 SEATING PLANE (11.30—13.26)
UNCONTROLLED LEAD DIA (3' 29) 0.038—0.043 ?
MAX —>| L—(n.gss—wsz)
DIA TYP
0.420—0.440
(10.67—11.18)
0.151—0.161
(3.835—4.089)

DIATYP E® z
0.165-0.179 ® (l;f;':—_;ﬁugg)
(4.191-4.547) BO® ‘ '

RTYP  0.210-0.220 | i L
(5.334—5.588) .
. | 0.655-0.675
(16.64—17.15)
1.177-1.197
(29.90—30.40)

KC02A (REV C)

Aluminum Metal Can Package TO-3 (KC)
Order Number LM320KC-5.0, LM320KC-12 or LM320KC-15
NS Package Number KC02A

10




Phy3|cal Dimensions inches (millimeters) (Continued)
0.3600.380 0.170-0.190
(9.144—9.652) ’ {4.316—4.826)
0.240—0.260 > 0.095-0.105 -
(6.096—6.604) (2.413-2.667) 0.0195—0.0205
_ (0.495—-0.521)
0.113-0.117 (BEFORE LEAD FINISH)
O (2.870—2.972)
0.435 0,480 0 520 | MOUNTING
(11.049) 0.128-0.132 (12.192—13.208) TAB
(3.251—3.353)
DIA
* T07°TYP
] il
S—
1.208 - /4
(30.683) N 02850315 |
) (7.239—8.001) |
S~
MOLDED BODY ¢
OF PACKAGE - L L] 3]
0.060 0.400-0.415
(1.524) (10.160—10.541)
Y
0.046-0.050 | l 0.024-0.028_ TYP (BEFORE
CEv e N (0.610—0.711) LEAD FINISH)
0.0950.105
TYP (BEFORE |—»| |« 24152557
LEAD FINISH) (2.413-2.667)
. _ 0.195-0.205
+0.015 4.953—5.207
0.375 7 yooe | { )
+0.381
(9-525 —u.127> 45>
0.065—0.075

(1.651—1.905)

N
1 2 3
0°T0 7° TYP

Power Package TO-202 (P)

Order Number LM320MP-5.0, LM320MP-12 or LM320MP-15

NS Package Number PO3A

PO3A (REV F)

1




LM120/LM320 Series 3-Terminal Negative Regulators

Physical Dimensions inches (millimeters) (Gontinued)

0.240-0.260 | _ 0.330-0.350
[6.10-6.60] [8.38-8.89]
0.100-0.120 p0:149-0.153
[2.54-3.05] |/ P [5.78-3.89]
+0.015
0.400 3505 B H _
+0.38
[10.16 15331

|

"0.090-0.110
[2.29-2.79]

0.190-0.210

1 i l [4433i5433]

!

1.005-1.035

e
[25.53-26.29]

0.175-0.185
[4.45-4.70]

}___L 0.130-0.160
P
PIN #1 1D / [3.30-4.06] TYP

—_

0.048-0.055 _I

[1.22-1.40]

0.027-0.037
[0.69-0.94]
TP

+0.007

70|
‘/\ 70/'\ (0:325-0.555
[13.34-14.10]
| =

'L
0.048-0.052

LIFE SUPPORT POLICY

r—*/ [ / T
=~
[1.22-1.32] SEATING PLANE

TAPERED
SIDES 1°

Power Package TO-220 (T)
Order Number LM320T-5.0, LM320T-12 or LM320T-15
NS Package Number T0O3B

+0.010
— 0.105 Zyg15 [2.67 Jy5g

+0.18

) _" I 0.015 Zg'g0y [0-38 Z505 ]

+0.25

T038 (REV L)

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury

to the user.

2. A critical component is any component of a life

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or

effectiveness.
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Package Availability, Models, Samples & Pricing

Budgetary Std
Package Models | Samples & bl Package
Part Number 9 Status Electronic Pricing Pack -
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Type |Pins |MSL SPICE | IBIS Qty | $US each
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TO- . [logo]¢Zze¢2¢T
LM120H-12 39 3 |MSL | Full production N/A | N/A Buy Now 1K+ | $6.4000 5cc>)f0 LM120H-12pP+
bag
TO- . [logo]¢z¢2¢T
LM120H-15 39 3 |MSL | Full production N/A | N/A Buy Now 1K+ | $6.4000 5(())1‘0 LM120H-15P+
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TO- . [logo]¢Ze2¢T
- MSL
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= N/A PROTO
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LM120H-5.0/883 739 3 |MSL | Full production | N/A | N/A Buy Now 50+ | $6.4000 of LM120H-
- 20 5.0/883Q¢M
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LM120K-12/883 |TO-3| 2 |MSL| Full production | N/A | N/A [B( Now |/50+| $6.5000 | of LM120K-12
50 /883Q¢M $E
tray | [logo] ¢Z¢Sc¢4cA
LM120K-15/883 TO-3| 2 |MSL | Full production N/A | N/A Buy Now 50+ | $6.5000 of LM120K-15
50 /883Q¢M $E
tray | [logo] ¢Z¢S¢4CA
LM120K-5.0/883 |(TO-3| 2 |MSL | Full production N/A | N/A Buy Now 50+ | $6.5000 of LM120K-5.0
50 /883Q¢M $E
[logo] ¢Z¢Sc4acA
_ tray
IM38510/11502BX| = | 3 |MSL| Full production | N/A | N/A 50+ | $10.4000 | of 27014 QS
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_ tray
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$E
[logo] ¢Z¢Sc4cA
_ tray
JM38510/11501BX 1o 3 |MSL | Full production N/A | N/A 50+ | $10.4000 | of 27014 QS
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$E
[logo]¢ZecScE4cA
tray IM38510/
JM38510/11506BY |[TO-3| 2 |MSL | Full production N/A | N/A 50+ | $11.2000 | of
50 11506BYA
27014 QS $E
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General 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 and LM137HV series
provide an output voltage range of -1.2V to -47V.

The LM120 need only one external component-a compensation 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 LM120 Series immune to overload conditions. The regulators
have current limiting which is independent of temperature, combined with thermal overload protection.
Internal 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.

Features

. Preset output voltage error less than +3%

Preset current limit

Internal thermal shutdown

Operates with input-output voltage differential down to 1V
. Excellent ripple rejection
. Low temperature drift

Easily adjustable to higher output voltage

Application Notes
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