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Package Temperature Range Part Number Package Marking Transport Media NSC
Drawing
TO-220 -40°C < T, <+125°C LM317AT LM317AT P+ 45 Units/Rail TO3B
3- Lead 0C<T,<+125°C LM317T LM317T P+ 45 Units/Rail
TO-263 0°C<T,;<+125°C LM317S LM317S P+ 45 Units/Rail TS3B
3- Lead LM317SX 500 Units Tape and Reel
SOT-223 0°C<T,;<+125C LM317EMP NO1A 1k Units Tape and Reel MPO4A
4- Lead LM317EMPX 2k Units Tape and Reel
-40°C < T,<+125°C LM317AEMP NO7A 1k Units Tape and Reel
LM317AEMPX 2k Units Tape and Reel
D- Pack 0°C<T,<+125°C LM317MDT LM317MDT 75 Units/Rail TDO3B
3- Lead LM317MDTX 2.5k Units Tape and Reel
-40°C < T, <+125°C LM317AMDT LM317AMDT 75 Units/Rail
LM317AMDTX 2.5k Units Tape and Reel
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VIND VOUTD 5vO IOUTD 10mAO

Parameter Conditions LM317A LM317 Units
Min Typ Max Min Typ | Max
Reference Voltage 1.238 | 1.250 | 1.262 \Y
3V < (Viy = Vour) <40V, 1.225 | 1.250 | 1.270 | 1.20 | 1.25 | 1.30 \Y
10 MA < lout < luaxs P € Puax
Line Regulation 3V < (Vin = Vour) € 40V (Note 4) 0.005 | 0.01 0.01 | 0.04 | %/V
0.01 0.02 0.02 | 0.07 | %V
Load Regulation 10 mA < loyt < Iyax (Note 4) 0.1 0.5 0.1 0.5 %
0.3 1 0.3 1.5 %
Thermal Regulation 20 ms Pulse 0.04 0.07 0.04 | 0.07 | %/W
Adjustment Pin Current 50 100 50 100 HA
Adjustment Pin Current 10 MA < lout < Inax 0.2 5 0.2 5 pA
Change 3V < (Viy — Vour) €40V
Temperature Stability Tuin £ Ty € Tyax 1 1 %
Minimum Load Current (Vin = Vour) = 40V 3.5 10 3.5 10 mA
Current Limit (Vin = VouT) £ 15V
K, T, S Packages 1.5 2.2 3.4 15 2.2 3.4 A
H Package 0.5 0.8 1.8 0.5 0.8 1.8 A
MP Package 15 2.2 3.4 15 2.2 34 A
(Vin = Vour) = 40V
K, T, S Packages 0.15 0.4 0.15 0.4 A
H Package 0.075 0.2 0.075 0.2 A
MP Package 0.15 0.4 0.15 0.4 A
RMS Output Noise, % of Vot 10 Hz < f <10 kHz 0.003 0.003 %
Ripple Rejection Ratio Vour = 10V, f = 120 Hz, 65 65 dB
Caps = O pF
Vour = 10V, f = 120 Hz, 66 80 66 80 dB
Capy = 10 pF
Long-Term Stability T, =125°C, 1000 hrs 0.3 1 0.3 1 %
Thermal Resistance, K Package 23 3 ‘C/W
Junction-to-Case MDT Package 5 ‘C/W
H Package 12 15 12 15 | "C/W
T Package 4 5 4 ‘C/W
MP Package 23.5 23.5 ‘C/W
Thermal Resistance, K Package 35 35 ‘C/W
Junction-to-Ambient (No Heat MDT Package(Note 6) 92 ‘CW
Sink) H Package 140 140 ‘C/W
T Package 50 50 ‘C/W
S Package (Note 6) 50 50 ‘C/W
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TABLE 1. 6 45 Different Heatsink Area

Layout Copper Area Thermal Resistance
Top Side (in?)* Bottom Side (in?) (8,4°C/W) TO-252
1 0.0123 0 103
2 0.066 0 87
3 0.3 0 60
4 0.53 0 54
5 0.76 0 52
6 1 0 47
7 0 0.2 84
8 0 0.4 70
9 0 0.6 63
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TABLE 1. 6 j5 Different Heatsink Area (0O OO )

Layout Copper Area Thermal Resistance
10 0 0.8 57
11 0 1 57
12 0.066 0.066 89
13 0.175 0.175 72
14 0.284 0.284 61
15 0.392 0.392 55
16 0.5 05 53
Note: * 1000000000000 O0OOO
120 T
T, = 25°C
100 KA Still Air

FIGURE 10. Maximum Allowable Power Dissipation vs. Ambient Temperature for TO-252
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FIGURE 12. Top View of the Thermal Test Pattern in Actual Scale
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FIGURE 13. Bottom View of the Thermal Test Pattern in Actual Scale
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5A Constant Voltage/Constant Current Regulator

T 000000oo0o
*O0OOOOoo LEpOOood

D1
1N457

D3
LED*

LM301A

1A Current Regulator

LM117

LM117
ViN Vin  Vour
ADJ A1
c1 12
e o
LOAD

Vin Vin

ADJ

Vour

*000000 Iy ~4mAD

Vout*

R1
1.2k

20k

—6v

1.2V-20V Regulator with Minimum Program Current

R8
VOLTAGE
ADJUST

LM117

MJ4502
c2 —[ CURRENT S¥ :g
100 pF =——p=— ADJUST 250k S
R1 LM317k
v OUTPUT
35V ViN  VouT p—e- —e
ADJ 1.2v-30v
1 D2 c4
T 1N457 75 pF 10

v+
Vin
Vout
ADJ
R2
24

OUTPUT

R1
10k

INPUT —AAA—

LM195

?
1

www.national.com/jpn/
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Low Cost 3A Switching Regulator

a
2N3792
R1 LM317k A2
2 0.25
8V-35V Vin  Vour
ADJ
A
R4 R3
c2 5k 240
arXl_  oowrF OUTPUT Rg
500t AT ADJUST 15

L1 600uH*

p——— 1.8V T0 32V

hal c4
A

F 100.F T

t 0000000000

*00O0 Arnold 0 O A-254168-20 60 0 0O00ODO

4A Switching Regulator with Overload Protection

3-LM195 IN PARALLEL

| R3
2N2905 500
R2
R1 500 LM117 R4
v 30 25
IN v
-3y —4 INVOUT ADJ \r—
+ c1
—_— RS
T 1onFt 18 *_:Ig\l/nm 32v

R7
5k

t 000000oooo
*00O0 Arnold 0 O A-254168-20 60 0 00000

L

y ©
1N3880

L+
— ca

T 100uFt

o

Precision Current Limiter

LM117

ViN=— VIN

Vour
ADJ

L

lour =

R1

VRer,

R1

*¥0.892 < R1 <1200

17
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LM317A/LM317

000000000000 (ocoo)

Tracking Preregulator

ViN ——{ vy

R2
720
2’A'A%
R1
240 LM117
ADJ v v
v IN ouT Vourt
out ADJ
LM117 R3
120
C1 -Ji c2
0.14F /'[\ 14F
R ZoutPut
ADJUST

OsomAOOD00O0R;O0R,O00 075v000000O

Current Limited Voltage Regulator

IN ouT

r— ="
| B
| TRANSFORMERS, |
RECTIFIERS,
AND 1
FILTER
|  caraciTor |
I 1~
L —— ——_ 41

LM117

ADJUST

Rg=2R3=109Q

R3
419

0ooo

600 mV
—Short circuit current is approximately —R3 or 120 mA

Adjusting Multiple On-Card Regulators with Single Control*

R2
Vour = 1.25V (1 + ﬁ) + lapy R2

1k

*D0O0O0o0ooo00+ 100mvVO
t0000000 10mA

LM117
Vin Vin ~ Vout Vour  Vin—ViIN  VouTp—vgurt vin—{ViN  VouT—vgytt
ADJ ADJ our N ADJ out
R1 |
120 I
R2

www.national.com/jpn/
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AC Voltage Regulator
LM317

VIN Vout

ADJ

24Vp-p

ADJ
VIN Vourt

LM317

12V Battery Charger
LM317 Rg*

VN e———qd VIN

0.2
Vour

ADJ

R2
*Rg—sets output impedance of charger: Zoyt = Rg (1 + m)

R¢OOO0OOOODOOODOOOOODOOOOOOO0O00OO0

50 mA Constant Current Battery Charger

LM317

VN mmd

24
VIN Vout
ADJ

L

T

19
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LM317A/LM317

000000000000 (ocoo)

ViN

LM317

Vi v
ovT0 400 —9—1VIN ADJ out

+

= 1000uF**

Adjustable 4A Regulator

0.2
LM317 A/
0.2
LM317 peee AAA—~Q
LM317
4.5V T0 25V

Current Limited 6V Charger

2N2222

i1

* 00000000 (Q 0 0.6A)0

gooo

* 00000000000000000000000 1o00uF000000O

Digitally Selected Outputs

LM117

Vin_ Vout
ADJ

v~

INPUTS

*00 Vour0O O

www.national.com/jpn/
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OO0 000 0oO000D00 inches (millimeters)

0.240-0.260 | 0.330-0.350
— —
[6.10-6.60] [8.38-8.89]
0.100-0.120 50.149-0.153
[2.54-3.05] /_ [3.78-3.89]
FERarN
0.400 _g 005 _ _ N — — . 0.190-0.210
+0.38 7 -
[10.16 175 T l l [4.83-5.33]
£ 0.048-0.055 _T
/ 0.130-0.160 1yp [1.22-1.40]
BN %1 D [3.30-4.06] TYP
1.005-1.035 0.027-0.037
|———— _ ]
[25.53-26.29] [0.69-0.94]
TYP

+0.007 +0 18]

70
/\ ( 0.525-0.555 ) 0.015 Z5'g01 [0.38 250z
[13.34-14.10]
0.175-0.185
[4.45-4.70] J_ ]“
L 0.048-0.052

00-6° \JL,
+0.010 +0.25
— 0.105 o015 [2.67 2’50
[1.22-1.32] SEATING PLANE
TAPERED
SIDES 1° T038 (REV L)

3-Lead TO-220
NS Package Number T0O3B

’V\xo"ﬁ"wp
3
1 =

fe—— (.558) ———
1270%.010 (14171 !
(6.8620.25) _ e (275 )= |
|
1400+.010
[10.16+0.25] |_l (.075 ) — ‘
1_L {1.91) _—‘ ‘
3% .028-.038 T | (3X i?dS”)
{0.71-0.97) I |
[.010 10.251Q]
I—L 1340+.010 J\ 010 10. 2519 [1Q e8] ‘E'*'
[8.64%0.25] PIN 1 ID ; _F
([4255]) Ao ,7,{:3,77
— e R.030 MAX TYP 10.
(™ »{\ 7°/‘\*‘ e ([3233]) ! (X .100 )
4 i {2.54)
015-.030
' [0.38-0.76)
180993 L—-l—ux oss »
030 |GAGE PLANE b
fenty) Lol
IR | AN LAND PATTERN RECOMMENDATION
[£7] 006 10.151] \f [&].004 10.11]
0°-6°
;502,002
078
1.2120.05) 000,006 (1.98)
£0-0.15)
TAPPEREQ NOTE 4
SIDE 1t
565 MAX
{14735
"* 200 MIN —>
[5.08)
CONTROLLING DIMENSION IS INCH
[ VALUES IN [] ARE MILLIMETERS
DIMENSIONS IN (") FOR REFERENCE ONLY
1
.200 MIN ]
[5.08]
| )
I TS3B (Rev F)

3-Lead TO-263
NS Package Number TS3B
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