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Low current 1.2 to 37 V adjustable voltage regulators
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I
Features

@® Outuput voltage range: 1.2 to 37 V \V -
@® Outuput current in excess of 100 mA N

@ Output current up to 100 mA Vour &

® Line regulation typ. 0.01%
® Load regulation typ. 0.1% Vour [
® Thermal overload protection ADJ [

U Ut

@® Short-circuit protection
@® Output transition safe area compensation
® Floating operation for high voltage applications

Description

SOP-8

The LM217L/LM317L are monolithic integrated circuits in SO-8 and TO-92 packages
intended for use as positive adjustable voltage regulators. They are designed to supply up

to 100 mA of load current with an output voltage adjustable over a 1.2 to 37 V range.The

NC

Vv ouT

Voour
NC

nominal output voltage is selected by means of only a resistive divider, making the device
exceptionally easy to use and eliminating the stocking of many fixed regulators
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1 Diagram

Figure 1. Schematic diagram

INPUT
RS

D2

26 R23

0%
D3

p I

5-5044 ADJUST

WWW.SZTDBDT.COM



ARUNA=

Tudi Semiconductor

3 Maximum ratings

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit
V|-Vo |Input-output differential voltage 40 V
Pp Power dissipation Internally limited mw
for LM217L -40 to 125
Top Operating junction temperature range °C
for LM317L 0to 125
Tsta Storage temperature range -55 to 150 L
Figure 3. Test circuit
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4 Electrical characteristics
(Refer to the test circuits, T; = - 40 to 125°C, V|- V5 =5V, |5 = 40 mA, unless otherwise
specified)
Table 3. Electrical characteristics of LM217L
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
T,=25°C 0.01 0.02
DVp | Line regulation Vi-Vg=31t040V, I 20mA %IV
0.02 0.05
T,=25°C 5 15
Vo<5V,lg=5t 100 mA mV
20 50
DVp |Load regulation
T,=25°C 0.1 0.3
Vo225V, lg=51t0 100 mA %
0.3 1
lapy  |Adjustment pin current 50 100 pA
: : Vi-Vp=31t040V, |l5=5to 100 mA
DI Adjustment t 0.2 5 A
ADJ justment pin curren P, < 625 mW u
V|-Vg=31t040V, |5 =101t0 500 mA
\Y Ref It N2 125 1.3 Y
REF eference voltage P, < 625 MW
Output voltage 5
DVoVo temperature stability O "
lominy | Minimum load current Vi-Vo =40V 3.5 o mA
V|-V =3t013V 100 | 200
lo(max) |Maximum output current mA
Vi-Vo =40V 50
eN Output noise voltage B=10Hz to 10 KHz, T; =25°C 0.003 %
iacti T,=25°C Capy=0 65
SVR (S%Jpply voltage rejection J ADJ dB
f=120 Hz Capy=10pF | 66 80

1. Capyis connected between adjust pin and ground.
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(Refer to the test circuits, T; = 0 to 125°C, V| - V5 =5V, |5 = 40 mA, unless otherwise

specified)
Table 4. Electrical characteristics of LM317L
Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
T,=25°C 0.01 | 0.04
DVq | Line regulation Vi-Vg=31t040V, I <20 mA %V
0.02 | 0.07
T,=25°C 5 25
Vo<5V, Ig=51t0 100 mA mV
20 70
DVy | Load regulation
T,=25°C 0.1 0.5
Vo225V, lp=51t0 100 mA %
0.3 i
Iapy | Adjustment pin current 50 100 HA
: , Vi-Vo=31040V, Ip =510 100 mA
DI Adjustment t 0.2 5 A
ADJ justment pin curren P, < 625 MW M
Vi-Vg=31040V, |g =510 100 mA
V Reference voltage 1.2 | 1.25 1.3 V
REF 9 Py < 625 MW
Output voltage .
D¥g/vo temperature stability 0z 2
logminy | Minimum load current Vi-Vp=40V 3.5 8 mA
Vi-Vg=31013V 100 | 200
lomax) | Maximum output current mA
Vi-Vg=40V 50
eN Output noise voltage B=10Hzto 10 KHz, T, = 25°C 0.003 %
T,=25C Capy =0 65
SVR | Supply voltage rejection (V| s dB
f=120 Hz Capy = 10 uF | 66 80

1. Capyis connected between adjust pin and ground.
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Application information

The LM317L provides an internal reference voltage of 1.25 V between the output and
adjustments terminals. This is used to set a constant current flow across an external resistor
divider (see Figure 6.), giving an output voltage Vg of:

Vo = VRer (1 + Ro/Ry) + lapy R2

The device was designed to minimize the term |5p; (100 pA max) and to maintain it very
constant with line and load changes. Usually, the error term Iop; * R, 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. If the load is insufficient, the output
voltage will rise.

Since the LM317L is a floating regulator and "sees" only the input-to-output differential
voltage, supplies of very high voltage with respect to ground can be regulated as regulator
as the maximum input-to-output differential is not exceeded. Furthermore, programmable
regulators are easily obtainable and, by connecting a fixed resistor between the adjustment
and output, the device can be used as a precision current regulator. In order to optimize the
load regulation, the current set resistor R4 (see Figure 6.) should be tied as close as
possible to the regulator, while the ground terminal of R, should be near the ground of the
load to provide remote ground sensing.
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7 Application circuits
Figure 6. Basic adjustable regulator
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Figure 7. Voltage regulator with protection diodes
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Figure 8. Slow turn-on 15 V regulator
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Figure 9. Current regulator
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Figure 10. 5V Electronic shut-down regulator
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(R2 = sets maximum V)
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Order information
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. Marking
Order Number Package Package Quantity On The park
LM217LD13TR-TUDI SOP8 Tape,Reel,2500 LM217LD13TR
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Package SOP8
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! Dimensions Dimensions
~ A ___ | IS AP In Millimeters In Inches
w | w E' Symbol
{9— ! Min Max Min Max
)
}
, — : A 1.350 1.750 0.053 | 0.069
]
)
) H H H:l H:l A1 0.100 0.250 0.004 0.010
e
‘ A2 1.350 1.550 0.053 0.061
c B 0.330 0.510 0.013 0.020
_v
_r C 0.190 0.250 0.007 0.010
_ -
D 4780 5.000 0.188 0.197
E 3.800 4.000 0.150 0.157
) E1 5.800 6.300 0.228 0.248
. e 1.270TYP 0.050TYP
e B
; ‘ L 0.400 1.270 0.016 0.050
0 0° 8° 0° 8°
B—> lt— z
= ——— == --—*—
ry 7
< <
Lo\ |
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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