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LM317M 3-Terminal Adjustable Regulator
1 Features 3 Description

« Output Voltage Range Adjustable
from 1.25-V to 37-V

» Output Current Greater Than 500-mA
» Internal Short-Circuit Current Limiting
» Thermal-Overload Protection

* Output Safe-Area Compensation

* Q Devices Meet Automotive Performance
Requirements

» Customer-Specific Configuration Control Can Be
Supported for Q Devices Along With
Major-Change Approval

2 Applications

» Electronic Point-of-Sales

» Medical/Health/Fitness Applications
* Printers

e Appliances/White Goods

* TV/Set-Top Box

DCY (SOT-223) PACKAGE

KTP (PFM) PACKAGE

The LM317M is an adjustable 3-terminal positive
voltage regulator capable of supplying more than
500-mA over an output-voltage range of 1.25-V to
37-V. The LM317M is exceptionally easy to use and
requires only two external resistors to set the output.
Furthermore, both line and load regulation are better
than standard fixed regulators.

In addition to having higher performance than fixed
regulators, the LM317M includes on-chip current
limiting, thermal-overload protection, and safe-
operating-area protection. All overload protection
remains fully functional if the ADJUST terminal is
disconnected.

The LM317 is a floating regulator meaning there is no
device ground terminal. Quiescent current flows to
the load instead of being wasted flowing to ground.
Regulated output voltage of hundreds of volts is
possible if the maximum input to output differential
does not exceed 40-V at any time. Device can be
used as a floating current source controlled by a
single resistor.

Normally, no capacitors are needed unless the device
is more than six inches from the input filter
capacitors, in which case an input bypass capacitor
of any type is needed. An optional electrolytic or
tantalum output capacitor can be added to improve
transient response. Ceramic output capacitors can be
used but output ringing may be present on transients.
The ADJUST terminal can be bypassed with any type
of capacitor to achieve high ripple-rejection ratios,
which are difficult to achieve with standard three-
terminal regulators.

Device Information

ORDER NUMBER PACKAGE BODY SIZE
LM317MDCY SOT-223 (3) 6,5mm x 3,5mm
LM317MKVURG3 TO-252 (3) 6,6mm x 6,1mm
LM317MKTPR PFM (3) 6,04mm x 6,15mm

KVU (TO-252) PACKAGE

(TOP VIEW) (TOP VIEW) (TOP VIEW)
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Terminal Configuration and Functions

DCY (SOT-223) PACKAGE

KTP (PFM) PACKAGE

KVU (TO-252) PACKAGE

(TOP VIEW) (TOP VIEW) (TOP VIEW)
] INPUT sl = —1 INPUT 5 -— T 1 INPUT
5 = = = | b outpuT
% | | OUTPUT 3 I — T ADJUST 3 - —T ADJUST
(e}
1 ADJUST
Terminal Functions
TERMINAL
e} DESCRIPTION
NAME NO.
ADJUST | Output feedback voltage
OUTPUT (0] Regulated output voltage
INPUT - Input supply voltage, 2.5 to 40V relative to OUTPUT terminal
6 Specifications
6.1 Absolute Maximum Ratings®
over operating temperature range (unless otherwise noted)
MIN  MAX| UNIT
V|-Vo Input-to-output differential voltage 40 \%
T; Operating virtual junction temperature 150 °C

(1) Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under "recommended operating
conditions" is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

6.2 Handling Ratings

MIN MAX| UNIT
Tste Storage temperature range —65 150 °C
6.3 Recommended Operating Conditions
MIN MAX| UNIT
V)= Vo Input-to-output voltage differential 25 37 \Y
lo Output current 0.01 0.5 A
LM317MKTPR 0 125
LM317MDCY,
. . . . LM317MDCYR,
T, Operating virtual junction temperature LM317MKVURGS3, °C
LM317MQKTPR, —40 125
LM317MQDCYR,
LM317MQDCYRG3
Copyright © 2000-2014, Texas Instruments Incorporated Submit Documentation Feedback 3
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6.4 Thermal Information

LM317M
THERMAL METRIC® DCY UNIT
4 TERMINALS

Rgia Junction-to-ambient thermal resistance 60.2
Reaictop Junction-to-case (top) thermal resistance 42.0
Reis Junction-to-board thermal resistance 9.4 CIW
Wit Junction-to-top characterization parameter 3.4
Wis Junction-to-board characterization parameter 9.3
Raicbot Junction-to-case (bottom) thermal resistance n/a

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

6.5 Electrical Characteristics
over recommended operating virtual-junction temperature range, V,— Vg =5V, I5 = 0.1 A (unless otherwise noted)

PARAMETER TEST CONDITIONS® MIN TYP MAX | UNIT
. o T;=25°C 0.01 0.04
Line regulation® V,—=Vo=3Vto40V %IV
Full temperature range 0.02 0.07
. T;=25°C 0.1 0.5
Load regulation lo = 10 mA to 500 mA %Vo
Full temperature range 0.3 15
ADJUST terminal current 50 100 UA
. . Vi-Vo=3Vto40V,
Change in ADJUST terminal current o = 10 MA to 500 mA 0.2 5 uA
V|—Vo:3Vt040V,
Reference voltage lo = 10 MA to 500 mA 1.2 1.25 1.3 \Y
Output-voltage temperature stability 0.7 %
M|n|m_um_load current 35 10 mA
to maintain regulation
. V,-Vos15V 500 900
Maximum output current mA
V| - Vo =40V, PD < PD(max)r TJ =25°C 150 250
RMS output noise voltage (% of Vo) f =10 Hz to 10 kHz, T;=25°C 0.003 %Vo
= = Capy = 0® 65
Ripple rejection VO_ 19, v, =120 Hz, ADJ 3 dB
T,=25C Cpapy = 10 pF® 66 80
Long-term stability T;=25°C 0.3 1| %/1k hrs

(1) Pulse-testing techniques are used to maintain the junction temperature as close to the ambient temperature as possible.
(2) Line voltage regulation is expressed here as the percentage change in output voltage per 1-V change at the input.

(3) CADJ is connected between the ADJUST terminal and ground.
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6.6 Typical Characteristics
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Typical Characteristics (continued)
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7 Detailed Description

7.1 Overview

The LM317 is a 500-mA linear regulator with high voltage tolerance up to 40-V. The device has a feedback
voltage that is relative to the output instead of ground. This ungrounded design allows the LM317 to have
superior line and load regulation. It also allows the LM317 to be used as a current source or current sink using a
single resistor. Any output voltage output voltage from 1.25-V to 37-V can be obtained by using two resistors.
The bias current of the device, up to 10-mA, flows to the output; this current must be used by the load or the
feedback resistors. The power dissipation will be the product of pass element voltage and current,
mathematically:

(V[input] — V[output]) x I[output] (2)
The application heat sink must be able to absorb this power.

7.2 Functional Block Diagram

Input

Over Temp &
Over Current
Protection

Adj.

—e

Output

7.3 Feature Description

7.3.1 NPN Darlington Output Drive

NPN Darlington output topology provides naturally low output impedance and an output capacitor is optional. To
support maximum current and lowest temperature, 2.5-V headroom is recommended (V, — Vg ).

7.3.2 Overload Block

Current limit scales with higher voltage to provide a safe operation area for the NPN pass elements. Over
temperature shutdown protects against overload or under heat sinking.

7.3.3 Programmable Feedback

Op amp with 1.25-V offset input at the ADJUST terminal provides easy output voltage or current (not both)
programming. For current regulation applications, a single resistor whose resistance value is 1.25V/IOUT and
power rating is greater than (1.25V)?R should be used. For voltage regulation applications, two resistors set the
output voltage. See the Typical Application section for schematic and resistor formula.

Copyright © 2000-2014, Texas Instruments Incorporated Submit Documentation Feedback 7
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Feature Description (continued)
7.3.4 Current Sources

The two current sources represent the typical ‘adjust terminal current’ and typical ‘minimum current for
regulation’.
7.4 Device Functional Modes

7.4.1 Normal operation

The device OUTPUT terminal will source current necessary to make OUTPUT terminal 1.25-V greater than
ADJUST terminal to provide output regulation.

7.4.2 Operation With Low Input Voltage

The device requires up to 2.5-V headroom (Vin-Vout) to operate in regulation. With less headroom, the device
may drop out and OUTPUT voltage will be INPUT voltage minus drop out voltage.

7.4.3 Operation at Light Loads

The device passes its bias current to the OUTPUT terminal. The load or feedback must consume this minimum
current for regulation or the output may be too high.

7.4.4 Operation In Self Protection

When an overload occurs the device will shut down Darlington NPN output stage or reduce the output current to
prevent device damage. The device will automatically reset from the overload. The output may be reduced or
alternate between on and off until the overload is removed.

7.4.5 Operation at Light Loads

The device passes its bias current to the OUTPUT terminal. The load or feedback must consume this minimum
current for regulation or the output may be too high.

8 Submit Documentation Feedback Copyright © 2000-2014, Texas Instruments Incorporated
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8 Applications and Implementation

8.1 Application Information

The LM317M is a linear voltage regulator. The feedback is the output terminal to adjust terminal differential. The
output voltage can be set to any value from 1.25-V to Vout maximum with two resistors.

8.2 Typical Application

D1
1N4002

¢

v, 0 Input] | paq7m |- Quteuty ’ o Vo
Adjust R ?514002
. IaDy l Vref=1.25v | 240 Q L
__C \L . - Cl
' 1.0 yF
0.1 uF
R, p—
Capy
8.2.1 Design Requirements
For this design example, use the parameters listed in Table 1.
Table 1. Design Parameters
DESIGN PARAMETER EXAMPLE VALUE
Input voltage range (Output Voltage + 2.5V) to 37V
Output voltage Vref x (1 + R2/R1) + g x R2

8.2.2 Detailed Design Procedure

8.2.2.1 Input Capacitor

An input capacitor is not required, but it is recommended, particularly if the regulator is not in close proximity to
the power-supply filter capacitors. A 0.1-uF ceramic or 1-pF tantalum provides sufficient bypassing for most
applications, especially when adjustment and output capacitors are used.

8.2.2.2 Output Capacitor

An output capacitor improves transient response, but it not needed for stability.

8.2.2.3 Feedback Resistors
The feedback resistor set the output voltage using Equation 2.

Vref x (1 + R2/R1) + l,q X R2 2)
8.2.2.4 Adjustment Terminal Capacitor

The optional adjustment terminal capacitor will improve ripple rejection by preventing the amplification of the
ripple. When capacitor is used and VOUT > 6V, a protection diode from adjust to output is recommended.

Copyright © 2000-2014, Texas Instruments Incorporated Submit Documentation Feedback 9
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8.2.2.5 Protection Diodes

If the input is shorted to ground during a fault condition, protection diode (D1) prevents discharge through the
LM317M. If the output is shorted to ground during a fault condition, protection diode (D2) prevents adjust terminal
capacitor discharge through the LM317M.

8.2.2.6 Design Options and Parameters

Common Linear Regulator designs are concerned with the following parameters:

* Input voltage range

* Input Capacitor range
* Output voltage

» Output current rating

» Output capacitor range
* Input Short Protection
» Stability

* Ripple Rejection

8.2.2.7 Output Voltage
Vo is calculated as shown:

V. =V ><(1+%)+(| <R,)

adj
©)
Because I, typically is 50-pA, it is negligible in most applications.

8.2.2.8 Ripple Rejection

Capj is used to improve ripple rejection; it prevents amplification of the ripple as the output voltage is adjusted
higher. If Cpj is used, it is best to include protection diodes.

8.2.2.9 Input Short Protection

If the input is shorted to ground during a fault condition, protection diodes provide measures to prevent the
possibility of external capacitors discharging through low-impedance paths in the IC. By providing low-impedance
discharge paths for Cq and Cap;, respectively, D1 and D2 prevent the capacitors from discharging into the output
of the regulator.

8.2.3 Application Curves

1
7 os T s 1
5 23 V=15V
2 os { g 40Fyy=10v
g S 30 I =50mA
o 04 N o Al = +500 mA [
& 02 g 20f CL=1pF \
£ — S 10 Capy = 10 pF
N — > . / ADJ H A
5 -02fVo=1ov 2 o ¥
2 Vi =15V, AV; = +1V / 5 fan
o 04 -s0ma [ QO -10
o -0.6f Ty=25°C ij ° 0 /
3 gl CL=0wF z - w__CL=0uF
Capy =O0WF -3.0 Crm =0 pF‘
- <
>‘ 1.2 | 40
s, 3 06
g § 05
G o8 G 04
I3 £ 03
4 06 % 0.2
2 0.4 8 0.1
é 0.2 3 0
g o S -01
" o O o2
z -1.0 -0.5 0 0.5 1.0 15 2.0 25 3.0 3.5 4.0 4.5 K -10 -5 0 5 10 15 20 25 30 35
Time - ps < Time - ps
Figure 12. Line Transient Response vs Time Figure 13. Load Transient Response vs Time
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9 Power Supply Recommendations

The LM317 is designed to operate from an input voltage supply range between 2.5-V to 40-V greater than the
output voltage. If the device is more than six inches from the input filter capacitors, an input bypass capacitor,
0.1-uF or greater, of any type is needed for stability.

10 Layout

10.1 Layout Guidelines

» Itis recommended that the input terminal be bypassed to ground with a bypass-capacitor.

* The optimum placement is closest to the VIN and GND terminals of the device. Care must be taken to

minimize the loop area formed by the bypass-capacitor connection, the VIN terminal, and the GND terminal of
the IC.

» For operation at full rated load, it is recommended to use wide trace lengths to eliminate IR drop and heat
dissipation.

10.2 Layout Example

I
O 1]

C, OUTPUT
uT m
2
8
(O]
R2
’\/\/\/ U |_| Power
> o =
E 5 B High High Input
a o C Frequency Bypass
4 (e —1 Bypass Capacitor
R1 % = Capacitor 01lJF 10|JF p
o AWV
y Ground
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11 Device and Documentation Support

11.1 Trademarks
All trademarks are the property of their respective owners.

11.2 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled with
‘ appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

m ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be more
susceptible to damage because very small parametric changes could cause the device not to meet its published specifications.

11.3 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms and definitions.

12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.

12 Submit Documentation Feedback Copyright © 2000-2014, Texas Instruments Incorporated
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)

LM317MDCY ACTIVE SOT-223 DCY 4 80 ROHS & Green SN Level-2-260C-1 YEAR  -40to 125 L4 Samples

LM317MDCYG3 ACTIVE SOT-223 DCY 4 80 RoOHS & Green SN Level-2-260C-1 YEAR  -40to 125 L4 Samples
LM317MDCYR ACTIVE SOT-223 DCY 4 2500 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 L4
LM317MDCYRG3 ACTIVE SOT-223 DCY 4 2500 RoHS & Green SN Level-2-260C-1 YEAR  -40to 125 L4

LM317MKVURG3 ACTIVE TO-252 KVU 3 2500 RoHS & Green SN Level-3-260C-168 HR ~ -40 to 125 LM317M Samples

LM317MQDCYR ACTIVE SOT-223 DCY 4 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 L5 Samples

LM317MQDCYRG4 ACTIVE SOT-223 DCY 4 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 L5 Samples

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

Addendum-Page 1
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® | ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
R R R T
® O &|( Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
| [ |
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 0O O0O0 Sprocket Holes
| |
I I
@] | o) ——
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM317MDCYR SOT-223| DCY 4 2500 330.0 12.4 6.55 | 7.25 1.9 8.0 12.0 Q3
LM317MDCYR SOT-223| DCY 4 2500 330.0 12.4 705 | 7.4 1.9 8.0 12.0 Q3
LM317MKVURG3 TO-252 KvU 3 2500 330.0 16.4 6.9 105 | 2.7 8.0 16.0 Q2
LM317MKVURG3 TO-252 KVU 3 2500 330.0 16.4 6.9 105 | 28 8.0 16.0 Q2
LM317MQDCYR SOT-223| DCY 4 2500 330.0 12.4 6.83 | 742 | 1.88 | 8.0 12.0 Q3
LM317MQDCYRG4 |SOT-223| DCY 4 2500 330.0 12.4 6.83 | 742 | 1.88 | 8.0 12.0 Q3
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 23-Apr-2024
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM317MDCYR SOT-223 DCY 4 2500 336.0 336.0 48.0
LM317MDCYR SOT-223 DCY 4 2500 340.0 340.0 38.0
LM317MKVURG3 TO-252 KvU 3 2500 340.0 340.0 38.0
LM317MKVURG3 TO-252 KvU 3 2500 350.0 334.0 47.0
LM317MQDCYR SOT-223 DCY 4 2500 346.0 346.0 29.0
LM317MQDCYRG4 SOT-223 DCY 4 2500 346.0 346.0 29.0
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/2 TEXAS PACKAGE MATERIALS INFORMATION
INSTRUMENTS
www.ti.com 23-Apr-2024
TUBE
T - Tube
height L - Tubelength
*
> w-tTupe| A\ L
> width
v
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type Pins SPQ L (mm) W (mm) T (um) B (mm)
LM317MDCY DCY SOT-223 4 80 559 8.6 500 3.6
LM317MDCYG3 DCY SOT-223 4 80 559 8.6 500 3.6
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MECHANICAL DATA

MPDS094A — APRIL 2001 — REVISED JUNE 2002

DCY (R-PDSO-G4) PLASTIC SMALL-OUTLINE

6,70 (0.264)
6,30 (0.248)

| 3,10(0.122)
' . ' 2,90 (0.114)

[©-]0,10 (0.004) @ |
7,30 (0.287) | 3,70 (0.146)
6,70 (0.264) 3,30 (0.130)
| |
H v Gauge Plane
1 v2 AJ 3
0,25 (0.010
. 084(0.03 0°-10°
2,30 (0.091) — . 084 (0.033)
0.66 (0.026) =
4,60 (0.181) [ ]0.10 (0004 @] L 0,75 (0.030) MIN
1,70 (0.067)
1,80 (0.071) MAX 1,50 (0.059)

0,35(0.014)

i 0,23 (0.009)
5 Seating Plane
0,10 (0.0040) []0,08(0.003)]

0,02 (0.0008)

4202506/B 06/2002

NOTES: A. Alllinear dimensions are in millimeters (inches).

B. This drawing is subject to change without notice.

C. Body dimensions do not include mold flash or protrusion.
D

Falls within JEDEC TO-261 Variation AA.

{’} TEXAS
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LAND PATTERN DATA

DCY (R—PDS0O-G4) PLASTIC SMALL OUTLINE
Example Board Layout Example Stencil Design
0.125 Thick Stencil
(Note D)
(3,25) (3,25)
f 1
— - —1(2,15) 1 (2,15)
& #
(58) ¢—-— ot (58) Qo

-— -ttt —t -— -t -t - S 3x(2,15)
1 1 ‘
See \ — —
Details — ' 3(0,95) ' '
Below - (2,3) -~ - (2,3)
¢ ¢
— (0,95) |— — (0,95) |—
—_— —_—r
| |
Solder Mask Opening l : Pad Geometry
|
(2,15) Pad Geometry (2,15)1 | Solder Mask Opening
| |
[ |
- R R ——— i
(0,07) Max——|l=— (0,07) Min——{l=—
All Around All Around
Example, non—solder mask defined pad. Example, solder mask defined pad.
(Preferred)
4210278/C  07/13
NOTES: A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Publication IPC-7351 is recommended for alternate designs.
D. Laoser cutting apertures with trapezoidal walls and also rounding corners will

offer better paste release. Customers should contact their board assembly

site for stencil recommendations. Refer to IPC 7525 for stencil design
considerations.

w3 TEXAs
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GENERIC PACKAGE VIEW
KVU 3 TO-252 - 2.52 mm max height

TRANSISTOR QUTLINE

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4205521-2/E

13 TEXAS
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KVUOOO3A

PACKAGE OUTLINE
TO-252 - 2.52 mm max height

TO-252

10.41
9.40
6.22 1.27
5.97 0.89
2 5460 6.35
— - E* 4.953
r A
Jrs
0.890
3X 0’635 102 | L OPTIONAL NOTE 3
(4 J0.250) [c[A[B]
L / ' o - \ .
/ | \ f
8:235 4 2.52¢MAX
‘ s ‘L 0.61
~ 0.46
SEE DETAIL A .~ 521 MIN
T— =
4.32
2 [ 4 MIN

'7

EXPOSED
THERMAL PAD
NOTE 3

1.78
1.40

DETAIL A
TYPICAL

4218915/A 02/2017

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. Shape may vary per different assembly sites.

4. Reference JEDEC registration TO-252.

INSTRUMENTS
www.ti.com



EXAMPLE BOARD LAYOUT
KVUOOO3A TO-252 - 2.52 mm max height

TO-252

2X (2.75)
2X (1) — j r e (6.15) ————=

4 SYMM

(4.58) 7’%’7’4*+7’7+7’ 17— ¢ s

I L

—— (4.2) ——Tf (2.5) 4
P(rge

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X

r 0.07 MAX
rﬁ 0.07 MIN
T ALL AROUND j ALL AROUND

EXPOSED

METAL /
EXPOSED—

7 AR
SOLDER MASK METAL METAL UNDER/ SOLDER MASK

OPENING SOLDER MASK OPENING

NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4218915/A 02/2017

NOTES: (continued)

5. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature numbers
SLMAOO02(www.ti.com/lit/sim002) and SLMAQ04 (www.ti.com/lit/sima004).
6. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged or tented.

INSTRUMENTS
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EXAMPLE STENCIL DESIGN
KVUOOO3A TO-252 - 2.52 mm max height

TO-252

(1.18) TYP 7<—W
2X (2.75)
2X (1) — r (0.14) =~
1 j ﬂ i
I R B I {
=1 [
(R0O.05)
I (1.33) TYP : ﬁ -
‘ T T SYMM
(458) -l %Tffffffffffﬂ‘;f
| |
|
[
|
) B 4
|
(4.2) } 20X (0.98) 20X (113)
PKG
¢

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD

65% PRINTED SOLDER COVERAGE BY AREA
SCALE:8X

4218915/A 02/2017

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated



Looking for pricing, stock, or lifecycle information?

Click below to explore more details on WIN SOURCE:

© View LM317MDCYR on WIN SOURCE

@ |! exas Instrument§ Information

Optimize Your Supply Chain with WIN SOURCE Solutions

Global Sourcing Solution
Obsolete Management
Cost Control Management
Shortage Management
Alternative Solution

Excess Inventory Management


https://www.win-source.net/products/detail/texas-instruments/lm317mdcyr.html
https://www.win-source.net/manufacturer/texas-instruments

