LINEAR INTEGRATED CIRCUITS

1.2V TO 37V ADJUSTABLE VOLTAGE REGULATOR

® OUTPUT VOLTAGE RANGE: 1.2 TO 37V They are designed to supply more than 1.5A of
® OUTPUT CURRENT IN EXCESS OF 1.5A load current with an output voltage adjustable
over a 1.2 to 37V range.
0
® 0.1% LINE AND LOAD REGULATION The nominal output voltage is selected by means
® FLOATING OPERATION FOR HIGH VOLT- of only a resistive divider, making the device
AGES exceptionally easy to use and eliminating the
tocki f fixed lators.
® COMPLETE SERIES OF PROTECTIONS:  LlockiNgof many fixed reguiators

CURRENT LIMITING, THERMAL SHUT-
DOWN AND SOA CONTROL.

The LM117/LM217/LM317 are menolithic in-
tegrated circuit in TO-220 and TO-3 packages
intended for use as positive adjustable voltage TO-220 TO-3
regulators.

ABSOLUTE MAXIMUM RATINGS

Vi.o Input-output differential voltage 40 \
lo Output current Internally limited
Top Operating junction temperature for: LM 117 -55 to 150 °C

LM 217 -25 to 150 °C

LM 317 0to 125 °C
Piot Power dissipation Internally limited
Tetg Storage temperature -65 to 150 °C

Basic adjustable regulator

S-5045M1

219 3/85

Printed fromww.freetradezone.com a service of Partmner, Inc.
This Material Copyrighted By Its Respective Manufacturer



LM117

BT —.

ey

.

-

CONNECTION DIAGRAMS AND ORDERING NUMBERS
(top views)
I —— > INPUT INPUT
3 ——>outpuT OUTPUT
1 [ ———aDJust ADJUST
Lt commected 1o pin 3 s - 500201 5-5043
Type TO-220 TO-3
LM 117 — LM 117K
LM 217 —_ LM 217K
LM 317 LM 317T LM 317K
SCHEMATIC DIAGRAM
I INPUT
R2 R3 R4 RS
Q22
Q10 I D2
R19
Q25
LT
Qi Q26 R23
Q13
R22
R8 [‘] ' D3
1
G7  +fon a1l @RZ.’.
' |
‘ ‘ R2S
f | RS ! rio| |R11| 12 R13 R26
Lg }\ l l EI-] ‘# # EJ(T)PUT
S-5044 40
S ADJUST
THERMAL DATA TO-3 TO-220
Rih j—case Thermal resistance junction-case max 4 °C/W 4 °C/W
Rin j-amb Thermal resistance junction-ambient max 35°C/W 50 °C/W
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ELECTRICAL CHARACTERISTICS (V;-V, = 5V, |, = 500 mA, uniess otherwise specified)

This Materi al

Copyrighted By Its Respective Manufacturer

LM 117/LM 217 LM 317
Parameter Test conditions Unit
Min. Typ. Max. Min Typ. Max
AVg Line regulation Vi-Vo=3to Ti= 25°C 0.01 0.02 0.01 0.04
40V %IV
0.02 0.05 0.02 0.07
AVg Load regulation Vo, <8V Tj=25°C 5 15 5 25
1o= 10mA to mV
1.5A 20 50 20 70
Vo =5V Tj=25°C 0.1 0.3 0.1 0.5
o= 10 mA to %
1.6A 0.3 1 0.3 1.5
lADJ Adjustment pin 50 100 50 100 uA
current
M apgy Adjustment pin Vi-Vg= 2.5 to 40V
current I,= 10 mA to 1.BA 02 5 02 5 A
Vrer Reference voltage Vi-Vo= 3 10 40V
(between pin 3 and I,= 10 mA to 1.5A 1.2 1.25 1.3 1.2 1.26 1.3 v
pin 1)

AV o Qutput voitage 1 1 %
Vo temperature stability °
lo min Minimum load Vi-Vo = 40V 35 5} 3.5 10 mA

current
lo max Maximum load V-V, < 16V 1.5 2.2 15 2.2
current A
Vi{-Vg- 40V 0.4 0.4
eN Output noise oo o
{percentage of V) T;= 25°C, 10Hz t0 10KHz 0.003 0.003 %
SVR Supply voltage Ti=26°C |Capy=0 65 65
rejection {*) f=120Hz dB
Capy= 10 uF 66 80 66 80
(*) Capy is connected between pin 1 and ground.
Note — Unless otherwise specified the above specs, apply over the following conditions: LM 117 T;= -55 to 160°C;
LM 217 T;=-251t0 150°C; LM 317 T; =0 to 125°C.
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Fig. 1 - Output current vs. Fig. 2 - Dropout voltage vs. Fig. 3 - Reference voltage vs.
input-output  differential junction temperature junction temperature k
voltage - 54830 - 46
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APPLICATION INFORMATION

The LM 117/LM 217/LM 317 provides an internal reference voltage of 1.25V between the out|
adjustment terminals. This is used to set a constant current flow across an external resistor divider (see

fig. 4), giving an output voltage V, of:

put and

Fig. 4 - Basic adjustable regulator

\'A v,
2| i
4 M7 |
R2 LM317
Vo= Vger (1 + 7R—1—) + lapy R2 1 —
:
5-5045/1 g

The device was designed to minimize the term lapy (100 uA max)} and to maintain it very constant with
line and load changes. Usually, the error term lap, * R2 can be neglected. To obtain the previous -
requirement, all the regulator quiescent current is returned to the output terminal, imposing a minimum
load current condition. 1f the load is insufficient, the output voltage will rise. -
Since the LM 117/LM 217/LM 317 is a floating regulator and ‘‘sees’’ only the input-to-output differen-
tial voltage, supplies of very high voltage with respect to ground can be regulated as long as the maxi-
mum input-to-output differential is not exceeded. Furthermore, programmable regulator are easily ob-
tainable and, by connecting a fixed resistor between the adjustment and output, the device can be used
as a precision current regulator.

In order to optimise the load regulation, the current set resistor R1 (see fig. 4) should be tied as close as
possible to the regulator, while the ground terminal of R2 should be near the ground of the load to -

provide remote ground sensing.
No external capacitors are required, but performance may be improved with added capacitance as -

follows: .

— An input bypass capacitor of 0.1 uF.

— An adjustment terminal to ground 10 WF capacitor to improve the ripple rejection of about 15 dB :
{Cany)-

— An 1 uF tantalum capacitor on the output to improve transient response. .

222

Printed fromww. freetradezone.com a service of Partm
[ ( ¢ . m ner, |nc.
This Material Copyrighted By Its Respective Manufacturer



LM117
Lm217
LM317

APPLICATION INFORMATION (continued}
in additional to external capacitors, it is good .practice to add protection diodes, as shown in fig. 5.
Fig. 5 - Voltage regulator with protection diodes.

IN4CO1
D1

L S -5046/N1

D1 protects the device against input short circuit, while D2 protects against output short circuit for
capacitors discharging.

Fig. 6 - Slow turn-on 15V regulator Fig. 7 - Current regulator
Vi [ w7 o r1 I
LtM217
Vi LM317
! Tapy
$-50531 —
Viet 1.25V
lo = r: tlapy = —R/y
(o= 10 mA to 1.5A)
Fig. 8 - 5V electronic shut-down regulator Fig. 9 - Digitally selected outputs
Yi LM117 v
Vi O—3H (M2 3
LM 317
O— : R1
7V to 35V 20 0

R2

— S- 50540

P .
—_— ————
DIGITAL INPUTS $-5055/1

(R2 sets maximum V)
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APPLICATION INFORMATION (continued)
Fig. 10 - Battery charger {(12V).

Fig. 11 - Current limited 6V charger.

LM117 3 0.20 Vi ol LMz 3
Vio— wm2v7 %
LM317 Rs R1 9V to 30V
1 2400
13
?.%Kn 1000F
S -5050N

* Rg sets output impedance of charger
R2 )
R1

Use of Rg allows low charging rates with fully
charged battery.

Zo=Rg {1+

MECHANICAL DATA (Dimensions in mm)

TO-220

TO-3

ouTPUT r
t

—— S -5051/1

* R3 sets peak current (0.6A for 1Q2).
** C1 recommended to filter out input transients.

87m 1.7

$10

bt
c-008311
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