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ABSOLUTE
MAXIMUM RATINGS
PARAMETER | SYMBOL | MINIMUM | MAXIMUM | UNITS
Input-Output
Voltage Vin - Vour 35 Voits
Differential
A Power P Internally
77 Dissipation b Limited
' Thermal Resis-
tance Junction 0, 1.0 °C/Watt
to Case
FEATURES Operating Junc-
tion Tempera- T, °C
¢ Adjustable output down to 1.2V ture Range
e Line regulation typically 0.005%/V L0338 0 125
e Load regulation typically 0.1% Storage Tem
o Current limit constant with temperature perature Range | |56 -85 150 <
e Standard 3-terminal TO-3 and TO-247 Lead Tempera-
packages s S | 1,
Time Limit)
LM 338 300
DESCRIPTION LM 336 260
The LM 338 and LM 338P voltage
regulators are monolithic integrated
circuits designed for use in applications DEVICE SELECTION
requiring a well regulated positive
output voltage. Outstanding features GUIDE
include full power usage up to 5.0 DEVICE PACKAGE
amperes of load current, internal current
limiting, thermal shutdown, and safe area LM 338 TO-3
protection on the die, providing protection LM 338P T0-247
of the series pass Darlington, under most
operating conditions. Hermetically sealed
TO-3 packages are available for high
reliability and low thermal resistance. BLOCK DIAGRAM
A cost effective TO-247 plastic SIP
package is offered for assembly ease Weut
while maintaining high reliability and 1 T
low thermal resistance. :5{ E"”OTE’“"”
The LM 338 and LM 338P three terminal CORRENT he
adjustable regulators are available TG e LMY © ouTeUT
with an output range from +1.2 to +32 SENSE
Voits. The output voltage is easily set

by two external resistors. Since the reg- ——{CweRua overioo }-—¢
ulator is “floating”, higher output voltages

can be obtained as long as the maximum —

input-output voltage differential is not REGULATION - o et

exceeded.
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ELECTRICAL CHARACTERISTICS®

Test Conditions Test Limits
Parameter Vin-Vour lg T Min | Typ | Max |Units
Line Regulation® 3V to 35V 10mA 25°C 0.005 | 0.03 | %/V
0.02 | 0.06
Load Regulation® Vg = 5V 5V 10mA to 5A |25°C 5 25 mv
0.1 0.5 %
20 50 mv
0.3 1.0 %
Thermal Regulation® AV 2.5A 25°C 0.002 | 0.02 | %/W
Adjust Pin Current BV 2.5A 45 100 A
Adjust Pin Current Change 3V to 35V 10mA to A 0.2 5 pA
Reterence Voltage 3V to 35v 10mA to 5A 1.19 | 1.24 1.29 v
Temperature Stability 5V 2.5A 1 %
Minimum Load Current 35v 35 10.0 | mA
Current Limit =10V 5 8 A
0.5 ms pk 7 12
30v 25°C 1
RMS Output Noise™ 5V 2.5A 25°C 0.003 % Vo
Ripple Rejection Ratio® Vy = 10V 60
Cany = 10F 5V 2.5A 60 | 75 aB

M Although power dissipation is internally limited. these specifications are applicabie for power dissspations of 50 Watts.
2 Low duty cycle pulse testing with Kelvin connections required. Changes in output voltage due to heating effects are covered under the specification for

o 50mS Pt TYPICAL APPLICATION

1 BW — 10Hz to 10kHz

51 120Hz input ripple ADJUSTABLE VOLTAGE REGULATOR?".2
® Uniess otherwise specified. the following T, conditions apply-

LM339 — 0TO125C

LM 338P — 0TD125C RECTIFIED

INPUT 2 LM CASE - Vour

1C, needed if device is far from filter capacitors.
2C, optional - improves transient response.

Vour © 1.25V (1 - Ry/R,}
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OPERATIONAL DATA

12 CURRENT LIMIT DROPOUT VOLTAGE
v —— — 3.5— T
e ---Peak Current Limit -
10 s o —DC Current Limit L Vgyr = 100mV
g ’g‘\‘ ~~~~~ \‘. = TJ = 25°C 3.0 —
g 8 / "1‘ \ [ I l o 25 - 5A
= | “41-Preload = 3A g i
é 6 4\ Preload = 5A 2 .0 e 3A
4 / v Preload = 0 N T
o 4 ' &—Preload - 1A_| % 45 I 1A
5 N N =
= N -
3 2 1= 1.0
I M- 0.5
0 S 10 15 20 25 30 35 40 -75-50-25 0 25 50 75 100 125 150
Vin-Vour (VOLTS) TEMPERATURE (*C)
LOAD REGULATION TEMPERATURE STABILITY
0 1.26
:6 —— .
z -0 ~] 2 1.25 ] —
Z 0.2 \ <>3 1.24
> . ul . ind
g N ¢ 1
§ -0.3 9’ 1.23
] w
Q -04 2122
5 Vin = 10V i
g -05 Vour = 5V £ 1.21
3 I, - 5A s
~-0.6 1 ] 1.20
~-75-50-25 0 25 50 75 100 125 150 -75-50-25 0 25 50 75 100125 150
TEMPERATURE (°C) TEMPERATURE (°C)
ADJUSTMENT CURRENT RIPPLE REJECTION
90 80 , |
2 . T '\ Caoy = 10uF
s
‘§ i I -4
70 5 PN
;z; L1 T 40 Cacy = 0 P, \
2 80 = Z \\
3] / 2 20
z 50 < 2
w L7 x VIN =15V \/
E ] “ OP—VOUT = 10V
9, 40 Il_ = 2A v
g T, = 25°C
< 30 202 |
-75-50-25 0 25 50 75 100 125 150 10 100 1K 10K 100K M
TEMPERATURE (°C) RIPPLE REJECTION (dB)
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DEVICE OUTLINE
TO-3 T0-247
E PP ] A
) —/—l_l:AZ
- 'e) O) 0992 MAX s : Q o
2R
0157 j_j |
MAX D X
BOTH ENDS N\ 0.492 R MAX
le—— 1 54 MAX. ——]
o |
0.354 T
g | [ % ]| M i
1" f
L [ B !
f ” \ w76 0.433
oosre | || BasE 0472
0.04%5
2 LEADS 11 B2 -
120 B1—=HH— c c
B (=
0.150 0.665 - F - — AT
0.165 DA FW
2 HOLES
DIMENSIONS
INCHES MM
0211 PIM "MIN TMAX| MIN [MAX ]\ O TE
0219 A 1.1851.209]4.70|5.30
A1].0871.102 | 2.20]2.59
A2][.059].098[1.50[2.50
B |.040].055]1.02(1.40
B1[.065[.084[1.65[2.13
B2[.113 [.123[2.87[3.13
C |.016].031 .40 |.79
D [.819[.845[20.8[21.5
E |.6101].640]15.5]16.3
F [.215] — [5.46] — [BSC
L |.780].800]19.8]20.3
1] - (177 — 14.50
9P [140 |.144 | 3.563.66
Q 1.2121.24415.38]6.20
$R1.140 1.216 14.32]15.49
1 — Adjust
1 — Adjust 2 — Output
2 - Input 3 — Input
Case is Output Tab Is Output

NOTE: Case temperature measured at point X.
All dimensions are in inches.
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