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1 2V TO 37V ADJUSTABLE VOLTAGE REGULATOR

.  OUTPUT VOLTAGE RANGE ; 1,2 TO 37V 
• OUTPUT C U R R EN T IN EXC ESS OP 1 5A 
. 0.1% LINE AND LOAD REGULATION 
. FLOATING OPERATION FOR HIGH VOL

TAGES
. COMPLETE SERIES OR PROTECTIONS : 

CURRENT LIMITING, THERMAL SHUTDOWN 
AND SOA CONTROL

CESCRIPTION
” ■» LM117/LM217/LM317 are monolithic integra
nd circuit in TO 220 and TQ-3 packages intended 
p r  use as positive adjustable voltage regulators.
*iey  are designed to supply more than 1.5A of load
torrent with an output voltage adjustable over a 1,2 
•a 37V range,
"he nominal output voltage is selected by means of
:nly a resistive divider, making the device exceptio
■ally easy to use and eliminating the stocking o< ma
ny fixed regulators.

Td-tiO

TQ-3

ABSOLUTE MAXIMUM RATINGS

Symbol P aram ete r Value Unit
V,.D Input-output Differential vcitage AO V

lo Output Current Internally Limited
Tgp Operating Junction Temperature lo r : LM117 -5 5  to 150 'C

LMQ17 -  25 to ISO °C
LM317 0 to 125 V

Power DlEEipation Internally limited

^5tQ Storage Temperature -  65 to 150 °G

THER M AL D A TA

TO-3 TO-330

Rth j-case
Rtn j-amo

Thermal Resistance Junction-case Max
Thermal Junction-ambient MAv; O 

N. 
<n

 ^ 4
£0

°c /w
°O W

-ohmary 1989 170



LM117/LM217/LM317

PIN CONNECTION

Type TO-220 TO-3
LM117 LM117K
LM217 LM217T LM217K
LM317 LM317T LM317K

SCHEMATIC DIAGRAM
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LM117/LM217/LM317

lisc adjustable regulator.

r -ECTRICAL CHARACTERISTICS (Vr V0 = 5V, l0 = 500mA, unless otherwise specified)

iembol Parameter Test Conditions
LM117/LM217 LM317

UnitMin. Typ. Max. Min. Typ. Max.
iV 0 Line Regulation VrV0 = 3 to 40V T j  = 25°C 0.01 0.02 0.01 0.04 %/V

0.02 0.05 0.02 0.07
AV0 Load Regulation V0 < 5V

l0 = 10mA to 1.5A
T , = 25°C 5 15 5 25 mV

20 50 20 70
V0 > 5V
l0 = 10mA to 1.5A

T j = 25°C 0.1 0.3 0.1 0.5 %
0.3 1 0.3 1.5

Uoj Adjustment Pin 
Current

50 100 50 100 pA

aIadj Adjustment Pin 
Current

Vi-V0 = 2.5 to 40V 
l0 = 10mA to 1.5A

0.2 5 0.2 5 pA

V ref Reference Voltage 
(between pin 3 
and pin 1)

V,-Vo = 3 to 40V 
l0 = 10mA to 1.5A

1.2 1.25 1.3 1.2 1.25 1.3 V

-iV0
V0

Output Voltage
Temperature
Stability

1 1 %

■: min Minimum Load 
Current

Vi-Vo = 40V 3.5 5 3.5 10 mA

: max Maximum Load 
Current

Vj-V0 C 15V 1.5 2.2 1.5 2.2 A
V r V o  » 4 0 V 0,4 0.4

Output Noise 
(percentage of V o )

Tj m 25°C, 10Hz to 10KHZ 0.003 0.003 %

SVR Supply Voltage 
Rejection (*)

T j = 2 5 -C  
f  = 1 2 0 H 2

C a DJ a  0 65 05 dB
Cppj « 10pF 66 80 66 60

2ADJ is connected between pm 1 and ground
■nste . Unless otherwise specified the absus specs, apply ouor ttio lollnwing conditions : LM 11T T, » -  33 to 150 0  : 

LM 217 T |-  -2 5  to 1S0'C ; LM 9 17 T ,-O to  125 C

n r: sc s -th o m so n
“ 7#  MCMOUICnHUCt

3/6



LM117/LM217/LM317

Figure 1 : Output Current vs. Input-output 
Differential Voltage.
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Figure 3 : Reference Voltage vs. Junction 
Temperature.

G - 4631/1

APPLICATION INFORMATION
The LM117/LIVI217/UV1317 provides an internal re
ference voltage of f 25V between the output and
adjustments terminals. This is used to set a constant 
current flow across an external resistor divider (see 
fig. 4), giving an output voltage Vo o f :

V0 = Vr e f^1 +  ^ + Iadj R2

Figure 2 : Dropout Voltage vs. Junction 
Temperature.

G-4630

Figure 4 : Basic Adjustable Regulator.

The device was designed to minimise the term Iag.
(iOOpA max) and to maintain it very constant w ir 
line and load changes. Usually, the error terrr 
Iadj Rs can be neglected. To obtain the previous 
requirement, all the regulator quiescent current r 
returned to the outputterminal. imposing a minimur 
load current condition. If the load is insufficient, the 
output voltage will rise.
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LM117/LM217/LM317

: nee the LM117/LM217/LM317 is a floating regu- 
=:or and "sees" only the input-to-output differential 
«cltage, supplies of very high voltage with respect 
: ground can be regulated as long as the maximum 
■ out-to-output differential is not exceeded. Further- 
-ore, programmable regulator are easily obtaina- 
: e and, by connecting a fixed resistor between the 
ijjustment and output, the device can be used as 
= precision current regulator.
- order to optimise the load regulation, the current 
set resistor R1 (see fig. 4) should be tied as close 
s= possible to the regulator, while the ground termi
nal of R2 should be near the ground of the load to 
s'ovide remote ground sensing.

No external capacitors are required, but perfor
mance may be improved with added capacitance as 
follows :
_ An input bypass capacitor of 0.1 gF
.  An adjustment terminal to ground 10pF capaci

tor to improve the ripple rejection of about 15dB
(Cadj)

.  An 1pF tantalum capacitor on the output to im
prove transient response.

In additional to external capacitors, it is good prac
tice to add protection diodes, as shown in fig. 5.

: igure 5 : Voltage Regulator with Protection Diodes.

1N4001

□ 1 protects the device against input short circuit, while 02 protects against output short circuit for capacitors 
usohargina.

Figure 6 : Slow Tum-on 15V Regulator. Figure 7 : Current Regulator.
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LM117/LM217/LM317
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