JSMICRO LM317L

SEMICONDUCTOR 3-Terminal Positive Adjustable Regulator
DESCRIPTION
The LM317L is an adjustable 3—terminal positive voltage regulator
capable of supplying in excess of 100 mA over an output voltage TO-92
range of 1.2 V to 37 V. This voltage regulator is exceptionally easy (TOPVIEW)
to use and requires only two external resistors to set the output INPUT
voltage. Further, it employs internal current limiting, thermal OUTPUT
shutdown and safe area compensation, making them essentially ADJUSTMENT
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 SOT-89
programmable output regulator, or by connecting a fixed resistor (TOPVIEW)
between the adjustment and output, the LM317L can be used as a 1|2 INPUT
precision current regulator. ~lbBeuteut
L[ ADJUSTMENT
FEATURES
® Output Current in Excess of 100 mA SOP-8
_ (TOP VIEW)
® Output Adjustable Between 1.2 V and 37 V
J
® Internal Thermal Overload Protection INPUT[[1 > 8[INC
® Internal Short Circuit Current Limiting OUTPUT[J2  7[JOUTPUT
® Output Transistor Safe—Area Compensation OUTPUT[f3 6| OUTPUT
. . . — ADJUSTMENT [| 4 5[]NC
® Floating Operation for High Voltage Applications
® Standard 3-Lead Transistor Package
® Eliminates Stocking Many Fixed Voltages
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
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JSMICRO LM317L

SEMICONDUCTOR 3-Terminal Positive Adjustable Regulator

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 0.5 | %/V
Load Regulation Regload | 10mA<Io<100mA
VO <5.0V 20 70 mV
VO= 5.0V 0.3 1.5 | %/V
Adjustment Pin Current 1Adj 50 100 pA
Adjustment Pin Current ) 3.0V< VI-Vo <40V
Change AAd) 1 omA< o <100mA, PD <Pmax 0.2 | 30 | wA
. VI-VO0<6.25V, PD < Pmax 100 200
Maximum Output Current | IO MAX mA
VI-VO <40V, PD < Pmax TA=25°C 20
Minimum Load Current to
L ) IL MIN VI-Vo =40V 3.5 10 mA
Maintain Regulation
RMS Noise, % of VO N TA =25°C,10 Hz 3 £3 10 kHz 0.003 %V
CAdj=0mF 60 80
Ripple Rejecti RR | S\ CAdj=10 dB
ipple Rejection =
Ppie el £=120Hz J=10m 80
F
TEST CIRCUIT
Standard Test Circuit
Vin Vou N
LM317L o—e — L o
N
+ Adjust N .
R1§$94£ { Ver S R
N ( asi ) Np ' N
(Vi ]  Cp— O1yF . L"/ . [ Co 1uF '\VO /1
N ‘/_I_\I -
' 1
N
E R, 30 Cakl:ulat(;l Ra: »50V
Pulse Testing Required: 1% ou =IseT R + 1.
1% Duty Cyde is suggested. Ji: Assume leT = 5.25 mA .
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JSMICRO

SEMICONDUCTOR

LM317L

3-Terminal Positive Adjustable Regulator

Line Regulation and _|Adj/Line Test Circuit

Vee
Vou-V
Line Regulation (%) = —OHZ 0L 100
ﬂ * VoL
J ViH Vou
— Vi Vi Vout — VoL
. O LM317L O . . .
|
oz n
cm T 0.1!1’: q}) cO T 1!].F
* " M . m
Pulse Testing Required:
1% Duty Cycle is suggested. ‘:6
L
Load Regulation and _|IAdj/Load Test Circuit
Load Regulation (mV) = Vg (min Load) -V (max Load)
_ Vg (min Load) - Vg (max Load)
Load Regulation (% Vp) = - X
iaton (% Vol Vo (min Load) 100 — Vg (min Load)
Vig* Vin " Vout /-\ Vo (max Load)
. O LM317L —0 I e - .
\_/
\ A
Lo
Adjust Ay ?;160 . (max Load) AL
. 1 (min Load)
Cn =1 0.1uF | M\ Co=r 1.0uF
Ry
* Pulse Testing Required: 1%
1% Duty Cycle is suggested. 1
+ .

L
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JSMICRO

SEMICONDUCTOR

LM317L

3-Terminal Positive Adjustable Regulator

Ripple Rejection Test Circuit

1430V —
430V ‘) ) Vin Vout Vour=1.25V
etz ] - LiI7L 1 ! !
Dy*
Adjust Ry f;‘f 1N4002 § RL
Cin = 0.14F Co- < 1w Q@
?
P
+ J,- — e

* Dy Discharges Cpg; if Outputis Shorted to Ground.

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

TYPICAL PERFORMANCE CHARACTERISTICS

Load Regulation

Ripple Rejection

£ ]
% 0.4 VI1 =45V .
< Vout=5.0V a
5 02 I = 5.0 mA to 40 mA z 0
E A —
G} 0 X = ~
o -0.2 t w 70
= @
5 04 V=10V w I =40 mA
g Vout =5.0V % f=120Hz
3 06 IL=5.0mAto 100 mA T g Vour=10V
- < Vip=14 V1o 24V
o
> -08
“
1.0 50
50 25 0 (25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
T., JUNCTION TEMPERATURE (°C) T,, JUNCTION TEMPERATURE (°C)
Current Limit Dropout Voltage
OAw | | 2.5
~ T,=25°C t;; -
< 040 3 20
& 030 2 3 ~—~— \‘:‘t—mmA
= v o] < S~
= ™\ g E 15 T~
£ 020 T;=150°C z W _
N N e I =5.0mA
S] = N = \
9 0.10 \ \ g 1.0
: ~ =
=
\\ &
0 0.5
0 10 20 30 40 50 50 -25 0 25 50 75 100 125 150
Vin-Vout, INPUT-OUTPUT VOLTAGE DIFFERENTIAL (V) Ty, JUNCTION TEMPERATURE (°C)
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3-Terminal Positive Adjustable Regulator

Minimum Operating Current

Ripple Rejection versus Frequency

50 100
_ 45 %
g a0 |- Ti=55C - 8 g ] I, =40 mA
= T)=25°C z 7 N Vin=5.0V£1.0Vpp
TR AR -1 R — S 70 \ Vout=1.25V
30 - o
3 Petiad 3 > \
= 25 o e 50
8 20 / : 4 4
] &
g 15 - T 30 N
= 10 E 2
05 10
0 10 20 30 40 10 100 10k 10k 100k 10M
Vin-Vout, INPUT-OUTPUT VOLTAGE DIFFERENTIAL (V) f, FREQUENCY (Hz)
Temperature Stability Adjustment Pin Current
1.260 80 T
E Vy=6.25V
= % Vout = Vier
w ——— | =10mA
4 1250 — @ 65 L
é / — g I, =100 mA
=) o 60
5 / z
1.240 ™ = 55
i i = 50 T
& Vp=42V 5
@ 1230 Vout = Vet g 45
B IL=5.0mA =
- = =~
1220 35
50 -25 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
T,, JUNCTION TEMPERATURE (°C) T,, JUNCTION TEMPERATURE (°C)
Line Regulation Output Noise
€ [ ]
o 04 Vin=4.25 V10 41.25V
= Vout= Vret Bandwidth 100 Hz to 10 kHz
s 02 I=5mA s 10 o
8 = v
& (O] /
= <
9 2 5 80 e
zZ L o T
5 = -
% // S ./
> 06 Z 60
2
= 08
<
-1.0 40
50 -25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
T,, JUNCTION TEMPERATURE (°C) T,, JUNCTION TEMPERATURE (°C)
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LM317L
3-Terminal Positive Adjustable Regulator

Line Transient Response

Load Transient Response

S w
o
'é% 15 § =03 ln\

< -

,ga 1.0 Cp=1.0 uF; § 8 02 —CL=1 uF;CMi:muF
Zg 05 AN Cag = 10 uF 5 £ o

3 o N\ | =8 0 y Vp=15V  —

*/ 8 t./ Vo =10V
-05 7 J Z -0 \ < I =50mA |
=10 h B =0.3 pF; =1 S

=-10 I = 50 mA /‘ P 02 OL=034F Cag=100F _1 7lgsc —
5 G- T,=25°C L=0 _ .
S g1} . Without C g 03] ] p
Z 107 2 E 1007
cs v, SE [ It
o= in - =
Sw 05 - w50
48 = |

2 0 > 0

8 0 10 20 30 40 o 0 10 20 30 40

t, TIME (us) & TIME (us)

APPLICATION CIRCUIT

Basic Circuit Configuration

Voltage Regulator with
Protection Diodes

D4
Vin VOLl H
O—— LM317L O " * ! 1N4002
[ in
_ Vret
\ Vout
——
Ry

Vit = 1.25 V Typical

5.0 V Electronic Shutdown Regulator

Slow Turn—-On Regulator

LM317L

Vout
fan "

Dy
Vin
O
. ]
Adju
TTL
Control

Minimum Vg = 1.25V

st O
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3-Terminal Positive Adjustable Regulator

Adjustable Current Limiter

257 | | Vor Ry Vo —> o
O— LM317L — NN — @
Vi, 1.25k

Adjust D1
Ry 1N914
»
*To provide current limiting of 1o 500 D2
to the system ground, the source of 1N914
the current limiting diode must be tied to
a negative voltage below - 7.25 V.
'd \
. Vet J 1N5314
g —2
Ioss
Viei © Ves*
Rz ————
lomax + lpss

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

Current Regulator

Vin Ri Ry —>
O—  LM3ITL VWA L]
Vout

)
Adjust © lagi
—
(N 128V
loutmax = \ R J Adj = Ry
[ Vg N 1.25V
loutmax =

l\ RI+R2 ) * IMIE R1+R2

5.0 MA < lpyt < 100 mA
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