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ABSTRACT

This application note describes the TO–263 THIN Package.
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1 Introduction

The TO–263 THIN Package is a family of surface mount power packages designed with the following
features:

• Footprint/drop-in compatible with the standard TO-263 package but with a thinner and smaller molded
body package outline

• Qualified using Halogen-Free “Green” Compound

• Moisture Sensitivity Level 1 (MSL) at 260° C

• Efficient thermal heat dissipation similar to that of the standard TO-263 package

• JEDEC registered as TO-279

2 Package Key Attributes
• TO-263 THIN is designed using the same body size and thickness for all 3, 5, 7 and 9 lead options,

see Figure 1.

• The leads are formed into a Gull-Wing configuration.

• All TO-263 THIN package leads are Pb-Free compliant.

• Shipped in non conductive Tape and Reel. Tube form will be available upon special request.

• Detailed package dimensions are shown in Table 1.

Figure 1. TO-263 THIN Package Attributes (see Table 1)
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Table 1. TO-263 THIN Package Dimensions (see Figure 1)

Dimensions
mm[inches]Package Attribute Symbol

3 Lead 5 Lead 7 Lead 9 Lead

Lead Width b 0.83[0.033] 0.685[0.027] 0.51[0.020]

Lead Pitch e 2.54[0.100] 1.7[0.067] 1.27[0.050] 0.965[0.038]

Package Thickness A 2.00 [0.079]

Package Length D 9.85[0.387]

Exposed DAP Length w/extended tab D1 6.35[0.25]

Exposed DAP Length D2 5.24[0.206]

Package Width E 10.16[0.400]

Exposed DAP Width w/extended tab E1 5.59[0.220]

Exposed DAP Width E2 6.49[0.256]

3 PCB Surface Mount (SMT) Quality

3.1 Surface Mount IPC Standards

To demonstrate that the TO-263 THIN is PCB drop in compatible with the standard TO-263 packages,
parts were tested using the standard IPC-A-61D surface mount reject criteria: A mounted package is
rejected if the package lead overhang (A) is greater than 25% of lead width (W), see Figure 2.

Figure 2. IPC-A-61D Surface Mounting Specifications
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3.2 PCB Drop in Compatibility

Three different PCB stencil layouts, TS5A, TS5B and TJ5A were designed to match the standard TO-263
package and the TO-263 THIN package exposed metal footprints as shown in Figure 3. Tape & Reel and
Tube carriers were used in loading the parts into the pick and place IR furnace. The TO-263 THIN
package post solder reflow inspection results show 100% mounting package alignment and post 750
cycles TMCL yield, see Table 2. Further X-Ray and cross-section analysis show leads and exposed DAP
solder thickness and alignment are positioned relatively center to the PCB pads, meeting IPC
requirements as shown in Figure 4, Figure 5 and Figure 6.

Figure 3. TO-263 THIN and Standard TO-263 Packages with the TJ5A PCB Layout

Table 2. SMT PCB Board Mounting Assembly and Post 750 Cycles TMCL Yield

TMCL 750 CyclesPCB Footprint Package Type Sample Size Assembly Yield Failure

TS5A TO-263 Standard 352 100% 0/64

TS5A TO-263 THIN 352 100% 0/64

TS5B TO-263 Standard 352 100% 0/64

TS5B TO-263 THIN 352 100% 0/64

TJ5A TO-263 Standard 352 100% 0/64

TJ5A TO-263 THIN 352 100% 0/64

Figure 4. X-Ray Analysis of the TO-263 THIN Package Mounted on a TJ5A PCB Layout
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Figure 5. Cross-Section of Package DAP to TJ5A PCB Pad

Figure 6. Package Leads are 100% Aligned to TJ5A PCB Pads

4 Thermal Performance

4.1 TO-263 Package to TO-263 Thin Package Thermal Comparison

Thermal measurements between the standard TO-263 package and the TO-263 THIN package were
compared using a Power Switcher device (LM2596). The results demonstrate that the TO-263 THIN
junction-to ambient (θJA ) performance is better, see Table 3 and Figure 7.

Table 3. Thermal Comparison Between TO-263 and TO-263 THIN

Package TO-263 TO-263 THIN

Test Power 0.5 W 1.0 W 2.0 W 0.5 W 1.0 W 2.0 W

θJA (°C/W) 24.9 24.8 23.6 22.5 22.3 22.0

Qual Vehicle: LM2596
Test Condition: No Air Flow, JEDEC 4 Layer Test Board
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Figure 7. Thermal Performance Comparison of Various Power and Air Flows

4.2 Printed Circuit Board (PCB) Layout
• The PCB layout is design per JEDEC JESD51-7 and JESD51-5 thermal boards.

• The thermal test boards are 16 square inch (4.0” x 4.0”) with a 4-layer Cu configuration of
2oz/1oz/1oz/2oz. Cross section thermal boards have 25 thermal vias connecting the DAP landing
pattern on the top layer to the bottom layer assigned as ground layers as shown in Figure 8.

Figure 8. Thermal Board Cross Section

4.3 PCB Board Enhancement to Thermal Performance

The effective thermal resistance between junction-to-ambient (θJA) is highly dependent on the PCB
(Printed Circuit Board) design. To demonstrate this dependency, two identical JEDEC thermal board one
with 2 layer, 2oz.Cu and one with a 4 layer 2oz.Cu were compared using a standard TO-263 package.
Results validate that the 4-layer board had an average of 50% Junction-to-ambient (θJA) improvement over
the 2 layer board, see Figure 9 and Figure 10.
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Figure 9. JEDEC Thermal Boards

Figure 10. Thermal Performance Comparison of 2 to 4 layer Board

5 Package Reliability

The TO-263 THIN package has been subjected to 260° C lead-to-PCB IR furnace mounting and has
passed the following stringent reliability qualification, see Table 4.

Table 4. TO-263 THIN Package Reliability Testing

TO–263 TO–263 TO–263 TO–263Low Dropout Regulator Product Time Point CommentStandard THIN TL1 THIN TL2 THIN TL3

ACLV 96 hrs 0/77 0/77 0/77 0/77 Pass

TMCL 500 cyc 0/77 0/77 0/77 0/77 Pass

1000cyc 0/77 0/77 0/77 0/77 Pass

THBT 168 hrs 0/77 0/77 0/77 0/77 Pass

500 hrs 0/77 0/77 0/77 0/77 Pass

1000hrs 0/77 0/77 0/77 0/77 Pass
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Table 4. TO-263 THIN Package Reliability Testing (continued)

TO–263 TO–263 TO–263 TO–263Low Dropout Regulator Product Time Point CommentStandard THIN TL1 THIN TL2 THIN TL3

HTSL 168 hrs 0/77 0/77 -- -- Pass

500 hrs 0/77 0/77 Pass

1000hrs 0/77 0/77 Pass

DOPL 168 hrs 0/77 0/77 0/77 0/77 Pass

500 hrs 0/77 0/77 0/77 0/77 Pass

1000hrs 0/77 0/77 0/77 0/77 Pass

ESD (H/M/C) Up to 2500V -- 0/15 0/15 0/15 Pass

Latch Up Up to 85oC -- 0/6 0/6 0/6 Pass

Simple Switcher Power Converter TO–263 TO–263 TO–263 TO–263Time Point CommentVoltage Regulator Product Standard THIN TL1 THIN TL2 THIN TL3

ACLV 96 hrs 0/77 0/77 0/77 0/77 Pass

TMCL 500 cyc 0/77 0/77 0/77 0/77 Pass

1000cyc 0/77 0/77 0/77 0/77 Pass

HTSL 168 hrs 0/77 0/77 0/77 0/77 Pass

500 hrs 0/77 0/77 0/77 0/77 Pass

1000hrs 0/77 0/77 0/77 0/77 Pass

6 Die Adhesion Strength

The TO-263 THIN package was tested to MIL-STD-883E method 2019.5 die shear strength requirements.
The results show die shear strength exceeded test requirements even on un-molded parts that were
subjected to various temperature cycles beyond 883 method conditions, see Table 5.

Table 5. Post -65/+150° C Temperature Soak Die Shear Testing

After DA Epoxy Cure TMCL 300 cycles TMCL 500 cycles TMCL 1000 cycles

DAT (kg) Ave (kg) DAT (kg) Ave (kg) DAT (kg) Ave (kg) DAT (kg) Ave (kg)

5.5 4.9 1 2.1 3 2.4 2 2

4.5 1.5 3 3

4 2 1.5 2

5 3 1.5 1.5

5.5 3 3 1.5
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESD48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI’s terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI’s terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent TI deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

TI assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of significant portions of TI information in TI data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
TI is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use
of any TI components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI’s goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those TI components which TI has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, TI will not be responsible for any failure to meet ISO/TS16949.

Products Applications

Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive

Amplifiers amplifier.ti.com Communications and Telecom www.ti.com/communications

Data Converters dataconverter.ti.com Computers and Peripherals www.ti.com/computers

DLP® Products www.dlp.com Consumer Electronics www.ti.com/consumer-apps

DSP dsp.ti.com Energy and Lighting www.ti.com/energy

Clocks and Timers www.ti.com/clocks Industrial www.ti.com/industrial

Interface interface.ti.com Medical www.ti.com/medical

Logic logic.ti.com Security www.ti.com/security

Power Mgmt power.ti.com Space, Avionics and Defense www.ti.com/space-avionics-defense

Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video

RFID www.ti-rfid.com

OMAP Applications Processors www.ti.com/omap TI E2E Community e2e.ti.com

Wireless Connectivity www.ti.com/wirelessconnectivity
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