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1 特特長長
1• 1.8V、3.3V、可変電圧のバージョンを利用可能
• 省スペースのSOT-223およびTO-252パッケージ
• 電流制限および過熱保護
• 出力電流: 1A
• 温度範囲: 0℃～125℃
• ライン・レギュレーション: 0.2% (最大値)
• 負荷レギュレーション: 0.4% (最大値)

2 アアププリリケケーーシショョンン
• スイッチングDC/DCコンバータのポスト・レギュ

レータ
• 高効率リニア・レギュレータ
• バッテリ充電器
• バッテリ駆動の計測機器

3 概概要要
LMS8117Aデバイスは低ドロップアウト電圧レギュレータ

のシリーズで、1Aの負荷電流においてドロップアウトは

1.2Vです。このデバイスのピン配置はLM317と同じです。

LMS8117Aには可変電圧バージョンがあり、2つの外付け

抵抗だけで出力電圧を1.27V～13.8Vの範囲に設定でき

ます。

また、1.8Vと3.3Vの固定電圧バージョンも利用可能です。

LMS8117Aは、電流制限機能とサーマル・シャットダウン

機能を備えています。デバイスの回路にはツェナー・トリミ

ングされたバンドギャップ基準電圧があり、±1%以内の出

力電圧精度を保証します。

LMS8117Aは、SOT-223およびTO-252 D-PAKパッケー

ジで供給されます。過渡応答と安定性の向上のため、出

力に10µF (最小値)のタンタル・コンデンサが必要です。

製製品品情情報報(1)

型型番番 パパッッケケーージジ 本本体体ササイイズズ（（公公称称））

LMS8117A
SOT-223 (4) 3.50mm×6.50mm
TO-252 (3) 6.10mm×6.58mm

(1) 利用可能なすべてのパッケージについては、このデータシートの末
尾にある注文情報を参照してください。

機機能能ブブロロッックク図図

http://www-s.ti.com/sc/techlit/SNOS487.pdf
http://www.tij.co.jp/product/lms8117a?qgpn=lms8117a
http://www.tij.co.jp/product/jp/LMS8117A?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/LMS8117A?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/LMS8117A?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/LMS8117A?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/LMS8117A?dcmp=dsproject&hqs=support&#community
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Revision E (April 2005) かからら Revision F にに変変更更 Page

• 「製品情報」表、「ピン構成および機能」セクション、「仕様」セクション、「ESD定格」表、「推奨動作条件」表、「詳細説明」セク
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• Deleted Soldering information from Absolute Maximum Ratings table .................................................................................. 3
• Added Thermal Information table ........................................................................................................................................... 4
• Changed Junction-to-ambient, RθJA, values in Thermal Information table From: 136°C/W To: 61.4°C/W (SOT-223)

and From: 92°C/W To: 56.1°C/W(TO-252) ............................................................................................................................ 4
• Changed Junction-to-case, RθJC(top), values in Thermal Information table From: 15°C/W To: 43°C/W (SOT-223) and

From: 10°C/W To: 42.8°C/W (TO-252) .................................................................................................................................. 4
• Deleted duplicate paragraph from Output Voltage section................................................................................................... 10
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5 Pin Configuration and Functions

DCY Package
3-Pin SOT-223

Top View

NDP Package
3-Pin TO-252

Top View

Pin Functions
PIN

I/O DESCRIPTION
NAME SOT-223 TO-252
ADJUST or

1 1 —
Adjust pin for adjustable output version.

GND Ground pin for fixed output versions.
INPUT 3 3 I Input voltage (VI) pin for the regulator.
OUTPUT 2, Tab (4) 2, Tab O Output voltage (VO) pin for the regulator.

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) If Military/Aerospace specified devices are required, please contact the Texas Instruments Sales Office/Distributors for availability and
specifications.

(3) The maximum power disspation is a function of TJ(MAX), RθJA, and TA. The maximum allowable power dissipation at any ambient
temperature is PD = (TJ(MAX) – TA) / RθJA. All numbers apply for packages soldered directly onto a PCB.

6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) (1) (2)

MIN MAX UNIT
Maximum input voltage (all versions), VIN 20 V
Power dissipation (3) Internally limited
Junction temperature, TJ(MAX) 150 °C
Storage temperature, Tstg –65 150 °C

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) For testing purposes, ESD was applied using human body model, 1.5-kΩ resistor in series iwth 100-pF capacitor.

6.2 ESD Ratings
VALUE UNIT

V(ESD) Electrostatic discharge Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 (1) (2) ±2000 V

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Input voltage (all versions) 15 V
Junction temperature, TJ 0 125 °C

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

6.4 Thermal Information

THERMAL METRIC (1)
LMS8117A

UNITDCY (SOT-223) NDP (TO-252)
4 PINS 3 PINS

RθJA Junction-to-ambient thermal resistance 61.4 56.1 °C/W
RθJC(top) Junction-to-case (top) thermal resistance 43 42.8 °C/W
RθJB Junction-to-board thermal resistance 10 29.4 °C/W
ψJT Junction-to-top characterization parameter 2.4 5.4 °C/W
ψJB Junction-to-board characterization parameter 9.9 28.9 °C/W
RθJC(bot) Junction-to-case (bottom) thermal resistance — 4.1 °C/W

(1) Line and load regulation are measured at constant junction room temperature.
(2) The dropout voltage is the input and output differential at which the circuit ceases to regulate against further reduction in input voltage. It

is measured when the output voltage drops 100 mV from the nominal value obtained by VIN = VOUT + 1.5 V.
(3) The minimum output current required to maintain regulation.

6.5 Electrical Characteristics
Typical values apply for TJ = 25°C and Minimum and Maximum limits apply for TJ = 0°C to 125°C (unless otherwise noted).
Typical values represent the most likely parametric norm. All limits are guaranteed using by testing or statistical analysis.

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VREF Reference voltage Adjustable version
IOUT = 10 mA, VIN – VOUT = 2 V, TJ = 25°C 1.238 1.25 1.262

V
IOUT = 10 mA to 1 A, VIN – VOUT = 1.4 V to 10 V 1.225 1.27

VOUT Output voltage

1.8-V version
IOUT = 10 mA, VIN = 3.8 V, TJ = 25°C 1.782 1.8 1.818

V
IOUT = 0 A to 1 A, VIN = 3.2 V to 10 V 1.746 1.854

3.3-V version
IOUT = 10 mA, VIN = 5 V, TJ = 25°C 3.267 3.3 3.333

IOUT = 0 A to 1 A, VIN = 4.75 V to 10 V 3.235 3.365

ΔVOUT

Line regulation (1)

Adjustable version, IOUT = 10 mA, VIN – VOUT = 1.5 V to 13.75 V 0.035% 0.2%

1.8-V version, IOUT = 0 mA, VIN = 3.2 V to 10 V 1 6
mV

3.3-V version, IOUT = 0 mA , VIN = 4.75 V to 15 V 1 6

Load regulation (1)

Adjustable version, IOUT = 10 mA to 1 A, VIN – VOUT = 3 V 0.2% 0.4%

1.8-V version, IOUT = 0 mA to 1 A, VIN = 3.2 V 1 10
mV

3.3-V version, IOUT = 0 mA to 1 A, VIN = 4.75 V 1 10

VIN – VOUT Dropout voltage (2)

IOUT = 100 mA 1.1 1.15

VIOUT = 500 mA 1.15 1.2

IOUT = 1 A 1.1 1.25

ILIMIT Current limit VIN – VOUT = 5 V, TJ = 25°C 1 1.4 1.9 A

Minimum load current (3) Adjustable version, VIN = 15 V 1.7 5 mA

Quiescent current 1.8-V and 3.3-V versions, VIN ≤ 15 V 5 10 mA

Thermal regulation 30-ms pulse, TA = 25°C 0.01% 0.1% W

Ripple regulation fRIPPLE = 120 Hz, VIN – VOUT = 3 V, VRIPPLE = 1 VPP 60 75 dB

ADJUST pin current 60 120 µA

ADJUST pin current
change IOUT = 10 mA to 1 A, VIN – VOUT = 1.4 V to 10 V 0.2 5 µA

Temperature stability 0.5%

Long term stability 1000 hrs, TA = 125°C 0.3%

RMS output noise Percentage of VOUT, f = 10 Hz to 10 kHz 0.003%

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
http://www.ti.com/lit/pdf/spra953
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6.6 Typical Characteristics

Figure 1. Dropout Voltage Figure 2. Short-Circuit Current

Figure 3. Load Regulation

Adjustable version

Figure 4. Ripple Regulation vs Current

Adjustable version

Figure 5. Ripple Rejection Figure 6. Temperature Stability

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Typical Characteristics (continued)

Figure 7. ADJUST Pin Current

1.8 V version

Figure 8. Load Transient Response

3.3 V version

Figure 9. Load Transient Response

1.8 V version

Figure 10. Line Transient Response

3.3 V version

Figure 11. Line Transient Response

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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7 Detailed Description

7.1 Overview
The LMS8117A device is a positive-voltage regulator available in 1.8-V, 3.3-V, and adjustable versions. For the
adjustable version, the output voltage ranges from 1.25 V to 13.8 V and is set with only two external resistors.
This device is capable of supplying up to 1-A output current for an input voltage up to 15 V.

Because this device has a low-dropout voltage of 1.25 V over a junction temperature from 0°C to 125°C, the
input voltage can be as low as 2.5 V for proper regulation over the entire temperature range. The LMS8117A
also features current limiting and thermal overload protection to help protect the device and is available in the
space-saving SOT-223 and TO-252 packages.

The LMS8117A device is versatile in its applications, including uses in programmable output regulation and local
on-card regulation. Or, by connecting a fixed resistor between the ADJUST and OUTPUT pins, the device can
function as a precision current regulator. An optional output capacitor can be added to improve transient
response. The ADJUST pin can be bypassed to achieve very high ripple-rejection ratios, which are difficult to
achieve with standard regulators.

7.2 Functional Block Diagram

7.3 Feature Description

7.3.1 Protection
This device provides current limiting and thermal protection to protect the device against overload or damage
from operating in excessive heat.

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Feature Description (continued)
7.3.2 Programmable Feedback
The ADJUST pin for adjustable versions provide easy output voltage or current (not both) programming. For
current regulation applications, a single resistor whose resistance value is 1.25 V/IO and power rating is greater
than (1.25 V)2/R must be used. For voltage regulation applications, two resistors set the output voltage.

7.4 Device Functional Modes

7.4.1 Normal Operation
For the adjustable version, the OUTPUT pin sources current as necessary to make VOUT 1.25 V greater than
VREF to provide output regulation. For the fixed version, the OUTPUT pin sources current as necessary to make
VOUT greater than the GND pin voltage by the specific fixed voltage (version dependent) to provide output
regulation.

7.4.2 Operation With Low Input Voltage
The device requires up to 1.25-V headroom (VIN – VOUT) to operate in regulation. With less headroom, the device
may dropout and OUTPUT voltage is equal to INPUT voltage minus the dropout voltage.

7.4.3 Operation at Light Loads
The device passes its bias current to the OUTPUT pin. The load or feeedback 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 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
states until the overload is removed.

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and TI does not warrant its accuracy or completeness. TI’s customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information
The LMS8117A is a versatile and high-performance linear regulator with a wide temperature range and tight line
and load regulation operation. An output capacitor is required to further improve transient response and stability.
For the adjustable version, the ADJUST pin can also be bypassed to achieve very high ripple-rejection ratios.
The LMS8117A is versatile in its applications, including uses as a post regulator for DC-DC converters, batter
chargers, and microprocessor supplies.

8.2 Typical Applications

8.2.1 Output Regulator

(1) Required if the regulator is placed far from the power supply filter.

Figure 12. Fixed Output Regulator

8.2.1.1 Design Requirements
The device component count is very minimal, employing two resistors as part of a voltage divider circuit for the
adjustable version and an output capacitor for load regulation. A 10-µF tantalum capacitor on the input is suitable
for almost all applications and is required if the regulator is located far from the power-supply filter. An optional
bypass capacitor across R2 can also be used to improve PSRR.

8.2.1.2 Detailed Design Procedure

8.2.1.2.1 External Capacitors and Stability

8.2.1.2.1.1 Input Bypass Capacitor

TI recommends an input capacitor. A 10-µF tantalum on the input is a suitable input bypassing for almost all
applications.

8.2.1.2.1.2 ADJUST Pin Bypass Capacitor

The ADJUST pin can be bypassed to ground with a bypass capacitor (CADJ) to improve ripple rejection. This
bypass capacitor prevents ripple from being amplified as the output voltage is increased. At any ripple frequency,
the impedance of the CADJ must be less than R1 to prevent the ripple from being amplified in Equation 1.

1 / (2 × π × fRIPPLE × CADJ) < R1 (1)

The R1 is the resistor between the OUTPUT and the ADJUST pins. Its value is normally from 100 Ω to 200 Ω.
For example, with R1 = 124 Ω and fRIPPLE = 120 Hz, the CADJ must be > 11 µF.

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Typical Applications (continued)
8.2.1.2.1.3 Output Capacitor

The output capacitor is critical in maintaining regulator stability, and must meet the required conditions for both
minimum amount of capacitance and ESR (Equivalent Series Resistance). The minimum output capacitance
required by the LMS8117A is 10 µF, if a tantalum capacitor is used. Any increase of the output capacitance
merely improves the loop stability and transient response. The ESR of the output capacitor must be greater than
0.5 Ω and less than 5 Ω. In the case of the adjustable regulator, when the CADJ is used, a larger output
capacitance (22-µF tantalum) is required.

8.2.1.2.2 Output Voltage

The LMS8117A adjustable version develops a 1.25-V reference voltage (VREF) between the OUTPUT and the
ADJUST pins. As shown in Figure 13, this voltage is applied across resistor R1 to generate a constant current I1.
The current IADJ from the ADJUST pin could introduce error to the output. Because it is very small (60 µA)
compared with the I1 and very constant with line and load changes, the error can be ignored. The constant
current I1 then flows through the output set resistor R2 and sets the output voltage to the desired level.

For fixed voltage devices, R1 and R2 are integrated inside the devices.

Figure 13. Basic Adjustable Regulator

VOUT is calculated using Equation 2. IADJ is typically 60 µF and negligible in most applications.
VOUT = VREF × (1 + R2 / R1) + (IADJ × R2) (2)

8.2.1.2.3 Load Regulation

The LMS8117A regulates the voltage that appears between its OUTPUT and GROUND pins, or between its
OUTPUT and ADJUST pins. In some cases, line resistances can introduce errors to the voltage across the load.
To obtain the best load regulation, a few precautions are required.

Figure 14 shows a typical application using a fixed output regulator. The RT1 and RT2 are the line resistances. It
is obvious that the VLOAD is less than the VOUT by the sum of the voltage drops along the line resistances (as
seen in Equation 3). In this case, the load regulation seen at the RLOAD would be degraded from the data sheet
specification. To improve this, the load must be tied directly to the OUTPUT pin on the positive side and directly
tied to the GROUND pin on the negative side.

Figure 14. Basic Fixed Output Regulator

VLOAD = VOUT – IL × (RT1 + RT2) (3)

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Typical Applications (continued)
When the adjustable regulator is used (Figure 15), the best performance is obtained with the positive side of the
resistor R1 tied directly to the OUTPUT pin of the regulator rather than near the load (as seen in Equation 4).
This eliminates line drops from appearing effectively in series with the reference and degrading regulation. For
example, a 5-V regulator with 0.05-Ω resistance between the regulator and load has a load regulation due to line
resistance of 0.05 Ω × IL. If R1 (125 Ω) is connected near the load, the effective line resistance is 0.05 Ω (1 + R2
/ R1) or in this case, it is 4 times worse. In addition, the ground side of the resistor R2 can be returned near the
ground of the load to provide remote ground sensing and improve load regulation.

Figure 15. Best Load Regulation Using Adjustable Output Regulator

VLOAD = VREF × (R1 + R2) / R1 – (IL × RT1) (4)

8.2.1.2.4 Protection Diodes

Under normal operation, the LMS8117A regulators do not require any protection diode. With the adjustable
device, the internal resistance between the ADJUST and OUTPUT pins limit the current. No diode is required to
divert the current around the regulator even with capacitor on the ADJUST pin. The ADJUST pin can take a
transient signal of ±25 V with respect to the output voltage without damaging the device.

When a output capacitor is connected to a regulator and the input is shorted to ground, the output capacitor
discharges into the output of the regulator. The discharge current depends on the value of the capacitor, the
output voltage of the regulator, and rate of decrease of VIN. In the LMS8117A regulators, the internal diode
between the OUTPUT and INPUT pins can withstand microsecond surge currents of 10 A to 20 A. With an
extremely large output capacitor (≥1000 µF), and with input instantaneously shorted to ground, the regulator
could be damaged.

In this case, TI recommends an external diode between the OUTPUT and INPUT pins to protect the regulator, as
shown in Figure 16.

Figure 16. Regulator With Protection Diode

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Typical Applications (continued)
8.2.1.3 Application Curves

SOT-223 package

Figure 17. RθJA vs 1-oz Copper Area

TO-252 package

Figure 18. RθJA vs 2-oz Copper Area

SOT-223 package

Figure 19. Maximum Allowable Power Dissipation
vs Ambient Temperature

TO-252 package

Figure 20. Maximum Allowable Power Dissipation
vs Ambient Temperature

SOT-223 package

Figure 21. Maximum Allowable Power Dissipation
vs 1-oz Copper Area

TO-252 package

Figure 22. Maximum Allowable Power Dissipation
vs 2-oz Copper Area

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com


INPUT

LMS8117A

OUTPUTVIN VOUT

ADJUST

100 Fm

R1
240

5 V

R2
720

TTL
1 k

2N2219

10 F
Tantalum

m

Copyright © 2016, Texas Instruments Incorporated

INPUT

LMS8117A

OUTPUTVIN VOUT

ADJUST10 Fm

100 Fm

R1

121 W

CADJ
(1)

R2
1 k

Copyright © 2016, Texas Instruments Incorporated

13

LMS8117A
www.ti.com JAJS684F –MAY 2004–REVISED DECEMBER 2016

Copyright © 2004–2016, Texas Instruments Incorporated

Typical Applications (continued)
8.2.2 Other Application Circuits
Figure 23 and Figure 24 show application circuit examples using the LMS8117A devices. Customers must fully
validate and test any circuit before implementing a design based on an example in this section. Unless otherwise
noted, the design procedures in Output Regulator are applicable.

(1) CADJ is optional, however it will improve ripple rejection.

Figure 23. 1.25-V to 10-V Adjustable Regulator With Improved Ripple Rejection

VOUT = 1.25 × (1 + R2 / R1) (5)

(1) Minimum output is approximately 1.25 V.

Figure 24. 5-V Logic Regulator With Electronic Shutdown

9 Power Supply Recommendations
The input supply to the LMS8117A must be kept at a voltage level such that its maximum rating is not exceeded.
The minimum dropout voltage must also be met, with extra headroom when possible, to keep the device in
regulation. TI recommends an input capacitor; see External Capacitors and Stability for more information on
capacitor selection.

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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10 Layout

10.1 Layout Guidelines
• TI recommends bypassing the input pin to ground with a bypass capacitor.
• The optimum placement of the bypass capacitor is as close as possible to the input pin and the system

ground. Take care to minimize the loop area formed by the bypass capacitor connection, the input pin, and
the system GND.

• TI recommends using wide trace lengths to eliminate I × R drop and heat dissipation.

10.2 Layout Example

Figure 25. SOT-223 Layout Example for LMS8117A Adjustable Version (Schematic View)

Figure 26. TO-252 Layout Example for LMS8117A Adjustable Version (PCB View)

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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10.3 Thermal Considerations

10.3.1 Heat Sink Requirements
When an integrated circuit operates with an appreciable current, its junction temperature is elevated. It is
important to quantify its thermal limits to achieve acceptable performance and reliability. This limit is determined
by summing the individual parts consisting of a series of temperature rises from the semiconductor junction to the
operating environment. A one-dimensional steady-state model of conduction heat transfer is demonstrated in
Figure 27. The heat generated at the device junction flows through the die to the die attach pad, through the lead
frame to the surrounding case material, to the printed-circuit board, and eventually to the ambient environment.

There are several variables that may affect the thermal resistance and in turn the need for a heat sink, which
include the following.

Component variables (RθJC)
• Leadframe size and material
• Number of conduction pins
• Die size
• Die attach material
• Molding compound size and material

Application variables (RθCA)
• Mounting pad size, material, and location
• Placement of mounting pad
• PCB size and material
• Traces length and width
• Adjacent heat sources
• Volume of air
• Ambient temperature
• Shape of mounting pad

The case temperature is measured at the point where the leads contact the mounted pad surface.

Figure 27. Cross-Sectional View of Integrated Circuit Mounted on a Printed-Circuit Board

The LMS8117A regulator has internal thermal shutdown to protect the device from overheating. Under all
possible operating conditions, the junction temperature of the LMS8117A must be within 0°C to 125°C. A heat
sink may be required depending on the maximum power dissipation and maximum ambient temperature of the
application. To determine if a heat sink is required, the power dissipated by the regulator (PD) is calculated using
Equation 6.

IIN = IL + IG (6)
PD = (VIN – VOUT) × IL + (VIN × IG) (7)

Figure 28 shows the voltages and currents which are present in the circuit.

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Thermal Considerations (continued)

(1) Tab of device is attached to top-side copper.

Figure 28. Power Dissipation Diagram

The next parameter which must be calculated is the maximum allowable temperature rise (TR(MAX)) in Equation 8.
TR(MAX) = TJ(MAX) – TA(MAX)

where
• TJ(MAX) is the maximum allowable junction temperature (125°C)
• TA(MAX) is the maximum ambient temperature encountered in the application (8)

Using the calculated values for TR(MAX) and PD, the maximum allowable value for the junction-to-ambient thermal
resistance (RθJA) can be calculated with Equation 9.

RθJA = TR(MAX) / PD (9)

If the maximum allowable value for RθJA is found to be ≥61.4°C/W for SOT-223 package or ≥56.1°C/W for
TO-252 package, no heat sink is required because the package alone dissipates enough heat to satisfy these
requirements. If the calculated value for RθJA falls below these limits, a heat sink is required.

As a design aid, Table 1 shows the value of the RθJA of SOT-223 and TO-252 for different heat sink area. The
copper patterns that we used to measure these RθJA are shown Figure 29 and Figure 30. Figure 17 and
Figure 18 reflect the same test results as what are in the Table 1.

Figure 19 and Figure 20 show the maximum allowable power dissipation versus ambient temperature for the
SOT-223 and TO-252 device packages. Figure 21 and Figure 22 show the maximum allowable power dissipation
versus copper area (in.2) for the SOT-223 and TO-252 device packages. For power enhancement techniques to
be used with SOT-223 and TO-252 packages, see AN–1028 Maximum Power Enhancement Techniques for
Power Packages (SNVA036).

Table 1. RθJA Different Heat Sink Area

LAYOUT
COPPER AREA (in2) THERMAL RESISTANCE: RθJA (°C/W)

TOP SIDE (1) BOTTOM SIDE SOT-223 T0-252
1 0.0123 0 136 103
2 0.066 0 123 87
3 0.3 0 84 60
4 0.53 0 75 54
5 0.76 0 96 52
6 1 0 66 47
7 0 0.2 115 64
8 0 0.4 98 70
9 0 0.6 89 63
10 0 0.8 82 57
11 0 1 79 57
12 0.066 0.066 125 89
13 0.175 0.175 93 72

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
http://www.ti.com/lit/pdf/SNVA036
http://www.ti.com/lit/pdf/SNVA036
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Thermal Considerations (continued)
Table 1. RθJA Different Heat Sink Area (continued)

LAYOUT
COPPER AREA (in2) THERMAL RESISTANCE: RθJA (°C/W)

TOP SIDE (1) BOTTOM SIDE SOT-223 T0-252
14 0.284 0.284 83 61
15 0.392 0.392 75 55
16 0.5 0.5 70 53

Figure 29. Top View of the Thermal Test Pattern in Actual Scale

http://www.ti.com/product/lms8117a?qgpn=lms8117a
http://www.ti.com
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Figure 30. Bottom View of the Thermal Test Pattern in Actual Scale

http://www.tij.co.jp/product/lms8117a?qgpn=lms8117a
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11 デデババイイススおおよよびびドドキキュュメメンントトののササポポーートト

11.1 ドドキキュュメメンントトののササポポーートト

11.1.1 関関連連資資料料
関連資料については、以下を参照してください。

『AN–1028 電源パッケージの最大電力拡張技法』(SNVA036)

11.2 ドドキキュュメメンントトのの更更新新通通知知をを受受けけ取取るる方方法法
ドキュメントの更新についての通知を受け取るには、ti.comのデバイス製品フォルダを開いてください。右上の隅にある「通
知を受け取る」をクリックして登録すると、変更されたすべての製品情報に関するダイジェストを毎週受け取れます。変更の
詳細については、修正されたドキュメントに含まれている改訂履歴をご覧ください。

11.3 ココミミュュニニテティィ・・リリソソーースス
The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute TI specifications and do not necessarily reflect TI's views; see TI's Terms of
Use.

TI E2E™オオンンラライインン・・ココミミュュニニテティィ TIののE2E（（Engineer-to-Engineer））ココミミュュニニテティィ。。エンジニア間の共同作
業を促進するために開設されたものです。e2e.ti.comでは、他のエンジニアに質問し、知識を共有
し、アイディアを検討して、問題解決に役立てることができます。

設設計計ササポポーートト TIのの設設計計ササポポーートト役に立つE2Eフォーラムや、設計サポート・ツールをすばやく見つけることが
できます。技術サポート用の連絡先情報も参照できます。

11.4 商商標標
E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.5 静静電電気気放放電電にに関関すするる注注意意事事項項
すべての集積回路は、適切なESD保護方法を用いて、取扱いと保存を行うようにして下さい。

静電気放電はわずかな性能の低下から完全なデバイスの故障に至るまで、様々な損傷を与えます。高精度の集積回路は、損傷に対して敏感
であり、極めてわずかなパラメータの変化により、デバイスに規定された仕様に適合しなくなる場合があります。

11.6 用用語語集集
SLYZ022 — TI用語集.

この用語集には、用語や略語の一覧および定義が記載されています。

12 メメカカニニカカルル、、パパッッケケーージジ、、おおよよびび注注文文情情報報
以降のページには、メカニカル、パッケージ、および注文に関する情報が記載されています。この情報は、そのデバイスに
ついて利用可能な最新のデータです。このデータは予告なく変更されることがあり、ドキュメントが改訂される場合もありま
す。本データシートのブラウザ版を使用されている場合は、画面左側の説明をご覧ください。

http://www.tij.co.jp/product/lms8117a?qgpn=lms8117a
http://www.tij.co.jp
http://www.ti.com/lit/pdf/SNVA036
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://www.ti.com/corp/docs/legal/termsofuse.shtml
http://e2e.ti.com
http://support.ti.com/
http://www.ti.com/lit/pdf/SLYZ022
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PACKAGING INFORMATION

Orderable part number Status
(1)

Material type
(2)

Package | Pins Package qty | Carrier RoHS
(3)

Lead finish/
Ball material

(4)

MSL rating/
Peak reflow

(5)

Op temp (°C) Part marking
(6)

LMS8117ADT-3.3/NOPB Active Production TO-252 (NDP) | 3 75 | TUBE Yes SN Level-2-260C-1 YEAR 0 to 125 LMS8117
ADT-3.3

LMS8117ADT-ADJ/NOPB Active Production TO-252 (NDP) | 3 75 | TUBE Yes SN Level-2-260C-1 YEAR 0 to 125 LMS8117
ADT-ADJ

LMS8117ADTX-3.3/NOPB Active Production TO-252 (NDP) | 3 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR 0 to 125 LMS8117
ADT-3.3

LMS8117ADTX-ADJ/NOPB Active Production TO-252 (NDP) | 3 2500 | LARGE T&R Yes SN Level-2-260C-1 YEAR 0 to 125 LMS8117
ADT-ADJ

LMS8117AMP-1.8/NOPB Active Production SOT-223 (DCY) | 4 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM 0 to 125 LS00

LMS8117AMP-3.3/NOPB Active Production SOT-223 (DCY) | 4 1000 | LARGE T&R Yes SN Level-1-260C-UNLIM 0 to 125 LS01

LMS8117AMP-ADJ/NOPB Active Production SOT-223 (DCY) | 4 1000 | LARGE T&R Yes SN Level-1-260C-UNLIM 0 to 125 LS0A

LMS8117AMPX-1.8/NOPB Active Production SOT-223 (DCY) | 4 2000 | LARGE T&R Yes SN Level-1-260C-UNLIM 0 to 125 LS00
 
(1) Status:  For more details on status, see our product life cycle.

 
(2) Material type:  When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

 
(3) RoHS values:  Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

 
(4) Lead finish/Ball material:  Parts 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.

 
(5) MSL rating/Peak reflow:  The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

 
(6) Part marking:  There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

 
Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.
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Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI 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. TI has taken and continues to take reasonable steps to provide representative
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and other limited information may not be available for release.
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MECHANICAL DATA

MPDS094A – APRIL 2001 – REVISED JUNE 2002

POST OFFICE BOX 655303 •  DALLAS, TEXAS 75265

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

4202506/B 06/2002

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

2,90 (0.114)
3,10 (0.122)

6,70 (0.264)
7,30 (0.287) 3,70 (0.146)

3,30 (0.130)

0,02 (0.0008)
0,10 (0.0040)

1,50 (0.059)
1,70 (0.067)

0,23 (0.009)
0,35 (0.014)

1 2 3

4

0,66 (0.026)
0,84 (0.033)

1,80 (0.071) MAX

Seating Plane

0°–10°

Gauge Plane

0,75 (0.030) MIN

0,25 (0.010)

0,08 (0.003)

0,10 (0.004) M

2,30 (0.091)

4,60 (0.181) M0,10 (0.004)

NOTES: A. All linear 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.
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PACKAGE OUTLINE
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4219870/A   03/2018

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. Reference JEDEC registration TO-252.
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EXAMPLE BOARD LAYOUT

0.07 MAX
ALL AROUND

0.07 MIN
ALL AROUND

(4.57)

2X (1.3)
2X (2.15)

(5.7)

(5.5)

(2.285)(4.38)
(R0.05) TYP

TO-252 - 2.55 mm max heightNDP0003B
TRANSISTOR OUTLINE

4219870/A   03/2018

NOTES: (continued)
 
4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature numbers
    SLMA002(www.ti.com/lit/slm002) and SLMA004 (www.ti.com/lit/slma004).
5. Vias are optional depending on application, refer to device data sheet. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

2X (2.15)
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(0.26)
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16X (1.12)

16X (1.15)

TO-252 - 2.55 mm max heightNDP0003B
TRANSISTOR OUTLINE

4219870/A   03/2018

NOTES: (continued)
 
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
    design recommendations.
7. Board assembly site may have different recommendations for stencil design.

PKG
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BASED ON 0.125 MM THICK STENCIL

SCALE: 8X
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