3-Terminal Positive

Adjustable Regulator

LM317L

DESCRIPTION

The LM317L is an adjustable 3—terminal positive voltage regulator
capable of supplying in excess of 100 mA over an output voltage
range of 1.2 V to 37 V. This voltage regulator is exceptionally easy
to use and requires only two external resistors to set the output
voltage. Further, it employs internal current limiting, thermal
shutdown and safe area compensation, making them essentially
blow—out proof.

The LM317L serves a wide variety of applications including local,
on card regulation. This device can also be used to make a
programmable output regulator, or by connecting a fixed resistor
between the adjustment and output, the LM317L can be used as a
precision current regulator.

FEATURES

Output Current in Excess of 100 mA

Output Adjustable Between 1.2 V and 37 V
Internal Thermal Overload Protection

Internal Short Circuit Current Limiting

Output Transistor Safe-Area Compensation
Floating Operation for High Voltage Applications
Standard 3-Lead Transistor Package

Eliminates Stocking Many Fixed Voltages
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LM317L

ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Value Unit
Input-output differential voltage Vi-Vo 40 A%
Power dissipation Pp Internally Limited W
Operating junction temperature range T; 0~+125 T
Storage temperature range Tste -65 ~+125 T
ELECTRICAL CHARACTERISTICS
(VI-VO =5V, 10 =40mA, TJ =0 to 125°C, unless otherwise specified)
Parameter Symbol Test conditions Min | Typ | Max | Unit
3.0V< VI-Vo <40V
Reference Voltage VREF 1.2 1.25 1.3 v
10mA<TIo <100mA, PD < Pmax
TA=25°C 0.01 | 0.04
Line Regulation Regline 3.0V<VI-Vo<40V,IL<10mA %/V
0.02 | 0.07
VO <5.0V 5.0 25 mV
TA=25°C
VO= 5.0V 0.1 05 | %V
Load Regulation Regload | 10mA<Io<100mA
VO <5.0V 20 70 mV
VO= 5.0V 0.3 1.5 | %/V
Adjustment Pin Current IAdj 50 100 | pA
Adjustment Pin Current . 3.0V< VI-Vo <40V
Change AlAG; 10mA<TIo <100mA, PD <Pmax 0.2 >-0 nA
VI-V0<6.25V, PD < Pmax 100 | 200
Maximum Output Current | 10 MAX mA
VI-VO <40V, PD < Pmax TA=25°C 20
Minimum Load Current to
o _ IL MIN VI-Vo =40V 3.5 10 mA
Maintain Regulation
RMS Noise, % of VO N TA =25°C,10Hz3 f3 10 kHz 0.003 %V
CAdj=0mF 60 80
Ripple Rejecti RR Vol2V. dB
i ion -
pple Rejee 120z CAdj=10m %0
F
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TEST CIRCUIT
Standard Test Circuit

Vi V,
’3— LM317L > - . @

Adjust 240
Ri S 2 @ § R
Iagj +
' Cin T 0.1pF . Co T~ 1uF QO

Ry To Calculate Ry:
Pulse Testing Required: 1% LO;;E?T szslém
1% Duty Cycle is suggested. e

Line Regulation and _|Adj/Line Test Circuit

Line Regulation (%) = 100
ﬂ * VoL
ViH Vou
j_ ViL Vi Vout _I—L VoL
. O LM317L O - 3 - -
Adjust R, 5 240 § R
1% N
Cip -7~ 0.1uF IMJ-\ Co — 1uF
* Pulse Testing Required: R2
1% Duty Cyde is suggested. ;‘
L

Load Regulation and _|IAdj/Load Test Circuit

Load Regulation (mV) = Vi (min Load) -V (max Load)
Vo (min Load) - Vi (max Load)

Load Regulation (% Vg) = - X
0 Vo (min Load) 100 _L’_ Vg (min Load)
. Vo (max Load)
Vin Vin Vout m
. O LM317L — Q/ - >
R
O Adiust 240 (maxLoad) § o
B % : (min Load)
+
Coo =1 0.04F @ Co 104F
R,
* Pulse Testing Required: 1%
1% Duty Cydle is suggested. L -
+ . . - o
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Ripple Rejection Test Circuit
1430V —
A v v
430V Y in - - _ . Vou=125V
f=120Hz
D *
Adjust Ry § 1r144002 § RL
. |
Cin T~ 0.1uF Co - 1uF (;)
?+
% 165K % 10uF
l J' L ]

* Dy Discharges Cpg; if Outputis Shorted to Ground.

**Cpgj provides an AC ground to the adjust pin.

TYPICAL PERFORMANCE CHARACTERISTICS

Load Regulation
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Minimum Operating Current
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Line Transient Response Load Transient Response
S w
58 g
g % 1.5 § S 03 l{\\
25 10 CL= 1.0 uF: 5 8 02[-Cy=14F; Cag= 10
Z205 AN Cag =10 uF g = 01
g o \ ‘i-—— 8 o0 y Vp=15V —
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S-10 50 ma / B v 02 AL c-oawricg=toF _| 200 |
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APPLICATION CIRCUIT
Basic Circuit Configuration Voltage Regulator with
Protection Diodes
Dy
Vh Vo:.l <
O—— LM317L O L ]
+ 1N4002
/ R1 V'n ’
Vo LM317L *—o
Adjust \ lprOG l +
o Adjust
lagi N ' 1N4002
(i
Vyer=1.25 V Typical o
5.0 V Electronic Shutdown Regulator Slow Turn—-On Regulator
Dy
< ] Vin
‘ 1N4002 o—  LM317L
V'Il Vom
LM317L Oo—8 .
Adjust ©
Adjust
R. §<—
720 Tm. 2 MPS$2907

Control

1

— Minimum Vg = 1.25V
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Adjustable Current Limiter Current Regulator
N Vv Vg —> |
pod LM317L E — - © Vin Ry Ry 2>
Vin 125k O— LML OV e
Vout L
1 D1 f
R2 1N914 At »
500 D2 ’ —ID"

* To provide current limiting of 1o
to the system ground, the source of IN914
the current limiting diode must be tied to
a negafive voltage below - 7.25 V.

vV 1N5314
Ry = ref
Ipss
Vet Vsg*
Ryz ————
lomax + Ipss

Vo <Py +1.25V +Vgg
Itmin = lp <lp <100 mA - Ip
As shown O <l <95 mA

Vet 1.25V
o () 2= R

e [ Ve Lo 125V
tmax = R|+R2 * Adj = R1+R2

5.0 mA < gy < 100 mA
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