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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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*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.

N1

sioje|nbay aAljebaN [euluLia]-g sal18S 0ZEINT/02 L



Http://www.100y.com.tw
User
新建印章


B 4% 5 # #} 886-3-5753170

W T W1 (1iff) 86-21-54151736

JUE 4 ) B G54 86-755-83298787

100y. com. tw

WWWw.

Http:

"suolpeolyioads Aseyliw gG-02 LN 40} Buimelp 3g-0Z1LS134 40 0°G-HOZ HNT 404 Buimelp HG-021S13Y O} Jojey G 910N
"9sB0 0} uonounl M/0. k2 AllealdAy jo ‘Jusiquie o} uonounl (e oels ul) M/O.r22 ‘(MO Jle 3934 Jeaul| 00 Ul) M/0.G8 AlledldA} Jo souelsisal [ewisy] iy 310N
"Jooys Blep G LN 99s ‘siojenbai dwe g AG— 104 i€ 310N
-d4 o0} dn Ajuo Ajdde suoneoyioads [eoLosje ‘paywil Ajfeussiul si uoiedissip Jomod ybBnoyy usae ‘sise) 8yl |[e uQ "uonenBel peo| pue sull Buinoidwi YoeqpPes) [euIsy} MO| 8ABY SB0p SeLes OZEINT/02Z T 8UL "pesn
s1 Bunsa) as|nd ‘ejoAo finp mo| ‘ainjesadws) uonounl JueISUOD ainsus 0] ‘Ajeresedss JUNOOoE OJUI UBYE) Bq 1SnW s}oa)e Buleay o} anp abeyjoA Indino ul sebuey ainjesadwa) uonounl JUBISUOD Je painseaw si uohenbay :g 910N
"02EWT 8U} 10} 0,521+ S M1 S 0.0 PUB OZLINT 84} 40} 0,05+ S ML S 0.55— Jono seldde uopeoyioeds siyL i1 810N

M/Ds 0S ¥ 810N ¥ ©10N Ge Ge jusiquy 03 uonounp
M/ 14 ¥ 810N ¥ 910N [ e ase) 0} uonounp
oUR)SISaY [ewlIay |
Aw (o] 0S S 0S S 0S ] 0S ] Aungels wue | buon
ol ZHY 00} S 4 S zZH 0L ‘Aot = NIA
A 051 oSt 0S1 oS oSt WG = 'grl | = 1906z — V1 | eBeyoA esioN ndinG
yw 0 1’0 0 |¥0°0 70 |¥00 70 10 70 L'0 dp s Qvol| s yw g
vw ¥'0 L0 ¥'0 [S00 ¥'0 [S00 ¥0 | L0 vo | L0 XVINA s NIp s NINp abueyo
oX-r AN JusLINY JUS0SaIND
vuw 5 c I 4 L Z L 4 L XVINA = NIp = NINA LNy uedseInd
) - ) . ( : ) . : . a4 544 s V0T s ywg (1 @10N)
A | SLv— SeG— |SLY— Sg'G— |08V — 026~ |SLv— S2'6— | 08— 025~ XYWNA < NIp S NG/ 0Be0A 1NdiNG
41 s @¥Ol| s yw g (¢ @10N)
AW | 00k 05 05 | oe 05 | oe 00L | 09 G, | os ‘oL = NIA ‘962 = 1 ‘wone|nBoy peon
ap 79 ¥S ¥9 | ¥S ¥9 | ¥S v9 | vS ¥9 | ¥S ZHOZL =4 uonosley e|ddiy
A G/l— Gc— L— Ge—— | L— Gc— L— Gc— L— Gc— abeyjoA indu|
XVINA = NIp s NINp
AW | op oL ov | oL sz | oL ov | ok Gz | Ok ww g — QYO ‘0.6z = M1 uonebel sur
) . ) " . . ) . . . yw g = avoT)
A | 8v— | §— |2S— |8V— [G— | TS~ |6V~ |G— | LS~ |8V~ |G- |25~ |6¥— |G~ | LG ‘oL = NIp ‘9.6z = F1 obeloA IdING
xXepn dAL uin xey |dAL | uin xey |dAL| uin xey (dAL| win xew |dAL | un (1L @10N) suonipuod Jajaweled
MG Me me Moz moz (d4) uonedissig so1ne@
- Vel VS0 VS0 VSt VSt (@) yuain9 IndinQ ubisaq
) (0zz-01) (6€-01) (6€-01) (e-0L1) (e-01)
0°G-LO0ZEINT 0°G-HOZENT 0°G-HOZILINT 0°S-M02ENT 0°G-M0ZLINT slaquinpN 13pJ0
abeyoed onse|d Jamod abeyoed ue) |elopN
solisiiajoeley) |edld}o9|3
oies NGC— abeyjoA Indu|
D.09¢ 1se|d
2,008 (-08s Q| ‘Buniep|og) ainjeledwsa | pes pauLIT Alfeusoul :ozma_mw_AD Lm\so”
G 910N
0:05k+ 013.59— ebuey einjeleduie] sbeios ‘suoeay1oads pue Ajjigejieae 1oy sioinquisid/2940
| 810N 8835 sainjeladws ] uonounp s9jeg J10jONPuUODIWSS [euoneN 3y} joejuod asead
NG2 lenuaiayiqg abeyop indinQ-indu| ‘paiinbal ate saoinap payloads aosedsosay/AteMiN 31

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



Http://www.100y.com.tw
User
新建印章


P

-

o o0

= M I~
~ >~ 0 |
- = & B
oM o N
wy ™ oM -
= M w =

D |
Ie] W
on - (o] .
oM -
- | =]
w L L o
o o o ~
I —
= iy - I

- 1

M M
REP A
+
T ey e ==}

= =

- - S

By

“suoleolioads ALBNIIW Z1-}0Z HAT 10} BUIMEID %21-0ZLS13H 10 ZL-HOZ LT 40} Buimelp Zi-HOoZ LS13Y O} Jojed i 910N
"2sBD 0} uonounl M/0. 12 AllealdAy jo ‘usiquie o} uonounl (e ones u) M/O.b2e (MOl Jle uil/3ea) Jeaul| 00 Ul) M/0.G8 AlledldA} Jo souelsisal [ewiay] ¢ 810N
*dy4 o3 dn Auo Aldde suoneonyoads [eouos|e ‘papwll Ajjeulsiul si uonedissip Joemod YBnoyy usae ‘sjse} Jayjo |[e uQ "uonenbel peo| pue aull Buiroidwi SoeqpPes) [ewiay) MO| dAeY S0P SeUes 0ZEWT/02LINT @yl ‘pasn
s1 Bunsey} as|nd ‘a|oko Ainp Mo| ‘einjesadwa} uoiounl JUBISUOD aInsus 0] “Ajeyesedas JUNOOOE OJUI UBYE) 8] ISnW sjoaye Buliesay o} enp abeyjoa ndino ul sebuey) ainjesadwa) uonounf JUBISUOD Je painseaw si uone|nboy :g 910N
"0ZEINT ®U1 10} D521+ S FL S 0,0 PUB 0ZLNT W 40} 0,06+ = ML S 0.5G— Jono selidde uoneoyoeds siul :k 810N

M/Q. 0§ € 910N € 910N Ge g€ Jusiquy 0} uonounp
M/Ds 14 € 910N € 910N € € 8se) 03 uonounp
soue)sisay [ewlsy ]
AW e ocl ch och ch ocl ck oclh 48 Aliqels wie | BuoT
. ZHY 00k S 4 > ZH OF ‘AL = Nip
A ooy oor ooy 087 oV ‘ywg = ‘41 | = 130,62 = V1 | eBeljop 8sioN indino
yw 7’0 1’0 7’0 [€00 7’0 [€00 0 1’0 0 1’0 dp s Qvol| s yw g
yw 7’0 1’0 0 [S00 7’0 [S00 70 1’0 70 1’0 XVYNA s NIpg s NINA abueyo
.52 =1L JuBNY JULdSaIND
yw 14 4 14 c 14 c 14 4 14 c XVYNA = NIp = NINA jualng juedseind
) . . ; . . . . - . a4 54d s V0T s ywg (1 ®10N)
A | v 9Zh— |V~ 9Zh— |~ G- |rii— 9ZL— |Gt~ gzl XVIA < NIA = AGHL 6BE1OA ININO
Qs avOT| s yw g (2 @10N)
AW | 08 0g ov | Ol sz | ol 08 | og 08 | oe ‘ALL = NIA ‘9062 = 1 ‘woneinBey peo]
ap 08 95 08 | 95 08 | 95 08 | 95 08 | 95 ZHOZL =} uonosfey e|ddiy
A Syvi— ce— | vI— ce— | vIi— ce— | vi— ce— | vi— ce— abejjo indu|
XVINA = NIp = NINp
AW |02 v e | v oL | ¥ e | v oL | ¥ wwg — QYO ‘0.7 = M| GnenBey ohr)
) . ¢ ) . v : . . . yw g = avoT
A QL — gk velk— |9kE— |2t vel— L b= |ck €Ct— |9LL— [C} velk—|LH— (2L gch— ‘AL = NIpA ‘D6z = F1 oBejoA INdino
xe dAL uin | xewy [dAL | win | xew |dAL | uiy | xew |dAL | uin | xew [ dAL | uin (1 @10N) suoipuod J9)aweled
MSL Me Me Mo2 MO02 (dd) uonedissiq ad1r8q
Vi vZo vZo Vi Vi (9y) yuaing ndinp ubiseq
syun
(022-01) (6€-01) (6€-01) (e-01) (e-01)
ZL-102ENT ZL-HOZENT ZL-HOZLIN CE-M0ZENT CE-)0CLINT siaquinpN 19pL0
abeyoed onse|d Jamod abeyoed ue) [elo
soljsiiajloeley) |edld9d|3
NGE— abe}|oA Indu|
2,008 (08s 0| ‘Buniep|og) ainjeladwa ] pes Py Alreusoqu co_ﬁa_wm_AQ Lo\sonh
v 910N
0:05} + 01 0.59— eBiley eugjeiedlie| eBeiorg ‘suoneosyoads pue Ajjige|ieAe 10} s10INqLISIA/39440
| 910N 89§ saimeledws | uonounpe sajeg J0JONPUODIWAS [euolleN ay} }oejuod asea|d
AOE lenuaiayig ebeyoA indinQ-indu| ‘pasinbas aue saolnap paiioads aoedsosay/Ateupin H

sBuijey wnwixepy aynjosqy
sJioje|nbay }OA 21 —



Http://www.100y.com.tw
User
新建印章


=
-
o
o
i
-
u
o
o
oo
=&
S
r
R
At
v

=]
o
=
Lam}
1o
-
wy
-
[
&L
o0
4
M-
#
o
TN
H
=
——
=2

-
e o]
=
oD
(=1}
|
o|m
o
)
T
-
2=
oD
=
5
%
=
oy J
™
&
=
b
=

100y. com. tw

WWWw.

m.
-
'™
=]

"suoneoiyoads Alepjiw GL-Y0Z LN 04 Buimelp G1-021S13Y 10 GL-HOZ LT 0} Buimelp HGL-021S13Y O} Jejey :t 310N
"9SB0 0} UONOUNI M /D12 Al[edldA} Jo ‘Jusiquie o} uonounf (Jle diels U) M/O.r2Z ‘(MOl} Jle Ul /1ee} Jeaul| 00 Ul) M/D.G8 AlledldAl jo souelsisel [eusiay] g 910N
‘A4 o3 dn Aluo Aldde suoneonioads [eouos|e ‘pauwi Ajjeussiul si uonedissip Jamod ybnoys usAs ‘sise} Jayio |le uQ ‘uonenbai peo| pue aull Buiroidwi SjoeqPes) [BWIBY) MO| SABY S0P SBL8S 0ZENT/02LINT @Yl ‘pasn
s1 Bunsay asind ‘ejoAo finp mo| ‘ainjesedwa) uonounl JueISUOD ainsus 0] ‘Ajeresedss JUNOOoE OJUI UBYE) 8] 1SnW s}oa)e Buiieay 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 jusiquy 03 uonounp
M/Qo 14 € 810N € 810N € € ase) o} uonounpe
aoue)sisay [ewlay ]
AW (017 oSt Sl oSt 1% oSt Sh [0]°]8 Sk Aliqels wie | buoT
o ZHY 00} S 4 S ZH 0L ‘Aoz = NIA
l oy oov ooy 00% (o ‘ywg = 1| ‘41 | = 190,67 = V1 | eBe)OA esioN Indino
vw 70 L0 0 |€00 0 |€00 ¥o | L0 o | FO 4= avOl s yw g
yw 7’0 1’0 ¥’'0 [S00 ¥’'0 [S00 V0 1’0 0 1’0 XVYAA = NIp s NINA abueyn
0.52 =M1 us.LIN JUsdseIND
yw 14 4 14 c 14 c 14 c 14 4 XVNA s NIpg s NINA juaing jusdseinp
) ) . i . . . . . . a4 54ds AQV0T s yw g (1 ®10N)
A | EvE- LGL— |vrl— 9GL— [GVI— GGL— [vrl— 9GL— |GvL— §Gh— XVNA < NIA < NG/ ] ‘oBENOA 1NN
4 s VOl s yw g (2 @10N)
AW |08 > ov | ol sz | ot 08 | oe 08 | o€ ‘A0z = NIA ‘0,62 = 1 ‘onejnbey peon
ap 08 99 08 9g 08 9S 08 99 08 9g ZHOCk =4 uonosley s|ddiy
A GLL— Ge— L= Ge— L— Ge— | LI— Ge— | LI— Ge— abejjoA indy|
XVNA s NIp s NINp
AW 0z ] 0z | § ob | g 0z | g o | g wwg = QYO ‘0.gz = M1 uSTeInBEE eur]
) ) . . . . . . . . yw g = avol
A SYi— Sk— |GSL— [9VI— |Sk— |V'SL— [LVE— |Sk— |€GL— |9VL— |Gb— |V'SL— |LVE— [SL— [E€GI— ‘A0z = Nip ‘0.62 = ML obe}oA din0
xXepn dAL uin xel |[dAL | wn xey |dAL | uin xel |[dAL | wn xel |dAL | wpn (1 @10N) suoipuo)d Jajaweled
MSL Me Me Mo0e MO02 (dd) uonedissiq ad1r8q
Vi veo veo Vi Vi (91) yuauing indinp ubisag
sHun
(0zz-01) (6€-01) (6€-01) (e-01) (e-01)
S1-102ENT SL-HOZEWNT SL-HOZILINT SE-M0ZENT SE-)M0CLINT siaquinpN 49pl0
abeyoed onse|d 1oamod abeyoed ue) [elap
soljsiiajoeley) |edld9d|3
NGE— 102ENT
A0V — 0CENT/0C N
abeyjoA indu|
0,00€ (08s 0| ‘Buniep|og) ainjeladwa ]| pes pauLIT Alfeusoul :ozma_mw_Ao Lm\sow
v ©10N
0:05k+ 013.59— ebuey einjeleduie] sbeios ‘suoeay1oads pue Ajjigejieae 1oy sioinquisid/2940
| 810N 8835 sainjeladws ] uonounp s9jeg J10jONPuUODIWSS [euoneN 3y} joejuod asead
NOE lenuaiayiqg abeyop indinQ-indu| ‘paiinbal ate saoinap payloads aosedsosay/AteMiN 31

sbuiey wnuwixep aynjosqy
sioje|nbay }OA S —



Http://www.100y.com.tw
User
新建印章


B 4% h # # 886-3-5753170
JEHE 77 HL (i) 86-21-54151736
J: 4% 7 L - (5 4l) 86-755-83298787

Http://www. 100y. com. tw

Typical Performance Characteristics
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TL/H/7767-4
*These curves for LM120.
Derate 25°C further for LM320.
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Typical Performance Characteristics (continued)
Maximum Average Power Maximum Average Power Maximum Average Power
Dissipation (TO-5) Dissipation (TO-202) Dissipation (TO-220)
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9 19
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H L HEAT SINK S [~
= 207 ‘ NN < 2 < 5 P 70-220 10°C/W ——
1 (~ 20°C/W HEAT SINK 3 HEATSINK _____|
o NO HEAT SINK )\ . Lol . [Tt~ 70220, NO SINK
2% 50 75 100 125 150 D 10 20 30 4 50 60 70 0 25 50 75 100 125 150
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
Short Circuit Current
3
< |
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s Tt
g ? J
S = N
2 1= 150° TSN, T0-38 T0-220
S ~
2
£ T; = -65°C
[ —
] Tj= 25°C7
] Tj= 150°C
0 | T0-5& 70-202
0 5 10 15 20 25 30 35 40
Vin - Vout V)
TL/H/7767-5
Typical Applications (continued)
High Stability 1 Amp Regulator
. L L Vour (+)
D1
LM129
L ’ Rz**
N AP Jl catt
TT 2.24F 2N4093 —— 10uF
>
Rat RI* ¥
v (=)
—J LM1205.0 VA
TL/H/7767-6
Lead and line regulation — 0.01% temperature stability — 0.2%
‘TDetermines Zener current.
T1Solid tantalum.
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.
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Typical Applications (continued)
Wide Range Tracking Regulator

M7

*Vin Vin Vour
ADJ Vour
|
|
_‘Lm Fee 01
ut +
- L h4001
1 _l_
I *
Fy COMMaN
*
I
—t
—_ 1n4001
I

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

B 4% 71 # 4 886-3
WEHE 77 B (1) 86-21-54151736
EHF ) HL G54 86-75
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Current Source

qh

TR
: - 0.14F
224F B
R+
INPUT L -
ouTeyT “lout = 1mA +

R1
TL/H/7767-8

+15V, 1 Amp Tracking Regulators

|m out
um? -O Vour 415V

T
|
| GND
|
|
|
C4“*J-—+ ]E D1
2508 -T- 1N400Y
|
! o]
258 ==
# O COMMON
| RIS
P 4 50§ L o
2 = v A a0
ouT
Vi LM320-15 O Vour ) 15V

. 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.
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Connection Diagrams

OUTPUT INPUT
QUTPUT /\ / (CASE)
INPUT
® \
ong /-\ /_ (CASE) % N
{ 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
[ > qur
O [ ——n
> 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

~ N

Aoy

e

mj4—< ’—fﬂ3
£R4
S 20k a4
R8
20k

Vin©

TL/H/7767-18
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Schematic Diagrams (continued)

—12V and — 15V
b R7 _L_
S 1.4k
10 S R18 SR19
'\ Sak S5k
o 1
A0 D2
A Ay Sre
by a18
Farn
RS 2
154 a1t 3R17
17 1
2 S
’—E&_ 07 4 19
O Vout
16 a2
Lo a1
Sk <SRN 7 ¢4
a3 2o 18 6.2V
Q :‘"“ »—@2
20 pF
1] L {0 R4
$ a3 014
< 20K RB RI
R1 R2 R3 20k 20k
750 o Shk
vINC
TL/H/7767-19
Physical Dimensions inches (milimeters)
0.350-0.370
T DA e
(8.300-9.398)
0.315-0.335
—— fro—
0.165-0.185 (8.001-8.500) 0.050
@.191-4.699) (1270)
MAX
025 MAX
—— UNCONTROLLED
1 (08381  Eap pia

SEATING PLANEJ‘ 0.500 7”_”-i$_+_

Heri 0016-0019 o
{ (0:406-0.483)

0.200
(5.080)

TYP

0.100
(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 B)
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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
0.060-0.070
0.151-0.161 [24.89-25.91] " | — |<—— -
%0 [3.84-4.09] ~ || [1.52-1.78]
_~(CWNY R 0.495-0.510
’ L~ " [12.57-12.95]
N—
0.660-0.670 )
[16.76-17.02]
g 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 0:038-0.043 — v
[0.97-1.09] -
- - + I
UNCONTROLLED
1 N 0.168-0.178 LEAD DIA
0.210-0.220 2X R 0.025 0.116
4.27-4.52 .
[5.33-5.59] ‘—'l | 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
0.9400.980
—»((23.88—24.89) |«—
DIA
0.800-0.815 | 0.250 —0.350
(20-3203‘20-70) - > (6.350—8.890)
0.107-0.123 ‘
(2.718-3.124) + * I
—
0.025 } $ 0.445-0.522
0.635) % SEATING PLANE (11.30—13.26)
UNCONTROLLED LEAD DIA m 0.038—0.043 *
MAX —>| L—(n 965—1.092)
DIA TYP
0.420—0.440
(10.67—11.18)
0.151—0.161
(3.835—4.089)

DIATYP E® N
0.165-0.179 ® (249;2—_;6"2[7',
(4.191-4.547) BO® ‘ )

RTYP  0.210-0.220 | ! l
(5.334—5.588) <
. | 0.655-0.675
(16.64—17.15)
1.177-1.197
(29.90—30.40)

KCO2A (REV C)

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

10
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Http:
inches (millimeters) (Continue
Physical Dimensions inches (millimeters) (Continued
0.360 0.380 0.170-0.190
(9.142—9.652) ’ {4.318—4.826)
0.240 —0.260 P 0.095-0.105 N
(6.096 —6.604) (2.413-2.667) | 0.0195-0.0205
> 7" Tasm—0.s521)
0113-0.117 (BEFORE LEAD FINISH)
O (2.870—2.972)
0.435 0.480-0.520 | MOUNTING
(11.043) 01280132 (12.192—13.208) 8
(3.251-3.353)
DIA
* TO7°TYP
] -
SN
1.208 A /4
(30.683) N 02850315 |
\ (7.239—8.001) |
S~
MOLDED BODY #
OF PACKAGE L L L] 3]
0.060 0.400-0.415
(1.524) (10.160—10.541)
y
0.086-0.050 || “4 0.024—0.028 TYP (BEFORE
fes—tezm) |1 | M| I (0.610-0.711) LEAD FINISH)
0.095 —0.105
TYP (BEFORE | —> |- 2413 .60
LEAD FINISH) (2.413-2.667)
o _ 0.195-0.205
+0.015 4.953—5.207)
0.375 7 yooe N { )
+0.381
(9-525 —u.121>
0.065—0.075

(1.651—1.905)

255>
<
1 2 3
0°TD 7° TYP

Power Package TO-202 (P)

NS Package Number PO3A

1

PO3A (REV F)

Order Number LM320MP-5.0, LM320MP-12 or LM320MP-15
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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 0.149-0.153
[2.54-3.05] )/ 7 [3.78-3.89]

|

oo 70.090-0.110
0.400 _g.005 1 - = _ __ [2.29-2.79] 0.190-0.210
[10.16 5351 1 | | [4483?433]

/ 0.048-0.055 _I
/ 0.130-0.160 1y [1.22-1.40]
PIN #1 1D [3.30-4.08] TYP

1.005-1.035 0.027-0.037
—1  [0.69-0.94]

[25.53-26.29]
TP

7° +0.007 +0.18

° 0.525-0.555 0.015 _ [0.38 ]

l ’/-\ L /'\'_:([1&34_14‘10])_,' 0.001 0.03
I \. T ]

0.175-0.185 T
[4.45-4.70] f /
|
? 0°-6° \ll" L 0.105 #0012 (2,67 1025
0.048-0.052 2105 _g015 [2.67 o35
[1.22-1.32] SEATING PLANE
TAPERED
SIDES 1° T038 (REV L)

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

LIFE SUPPORT POLICY

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 2. A critical component is any component of a life

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.

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.

o)

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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