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Introduction

This application note provides a generic specification for the baseplate flatness of the power modules. The
baseplate flatness is crucial for ensuring optimal thermal contact with the heatsink. This ensures efficient
operation and extends the lifespan of the power module. Proper flatness of the baseplate reduces thermal
resistance, improves heat dissipation, and prevents overheating. It also enhances the mechanical stability and
reliability of the module, especially in environments with varying thermal and mechanical stresses.

Effective thermal management is essential for maintaining the performance and reliability of electronic
components, particularly in high-power applications. The baseplate serves as the primary interface for heat
transfer from the power module to the heatsink.

Moreover, the baseplate flatness provides mechanical stability that ensures the power module remains
securely mounted to the heatsink, even under conditions of thermal cycling and mechanical vibration. This
stability is crucial for applications in harsh environments where the power module may be subjected to
significant thermal and mechanical stresses.
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1. Baseplate Flatness Specification

This section describes the baseplate flatness specification, unless otherwise indicated on the
module data sheet.

1.1 Overall Convex Shape

The module is designed to have an overall convex shape of the baseplate. This design improves
the contact with the heatsink after mounting. The convex shape is tested by measuring the bow
between the middle of the module baseplate and the surrounding edges. Measurements are taken
in both the length and width of the baseplate.

The following figure shows the overall convex shape of the baseplate.

Figure 1-1. Overall Convex Shape

Due to the specific design of each module, including substrate layout, die location, and die size,
some cavities may occur in the profile of the baseplate when observed from the bottom. These
cavities are of very limited depth due to the overall convex shape of the baseplate and have an
insignificant impact on module performance. This is assuming that the module is mounted onto

the heatsink according to the recommended mounting procedures, which include considerations for
silicone grease application, heatsink flatness, mounting torque, and so on.
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The following table lists the convexity values per package type for modules.

Table 1-1. Convexity Values Per Package Type
Baseplate Type Package Tolerances (um)

i

Copper bases DP2 0 100 -15 40
1 0 120 — —
3 0 140 0 110
LP2 0 120 -15 40
LP4C 0 100 0 100
LP8 0 140 0 80
LP8W 0 140 0 110
LP14 0 200 0 130
SP1 0 40 -15 40
SP2 0 70 -15 30
SP3 0 70 -15 40
SP4 0 120 -15 50
SP6/SP6-P 0 180 0 110
SP6C/SP6LI 0 110 -15 60
E2/P2 0 250 — —
E3/P3 0 250 — —
D1/D1P 0 120 — —
D3 new 0 110 -15 60
D4 new 0 180 0 110

AlSiC bases LP8W -70 200 -70 150
LP14 -70 200 -50 150
SP1 -20 40 -15 40
SP3 -50 80 -15 40
SP4 -40 140 -15 40
SP6-P 0 200 0 120
SP6C/SP6LI 0 110 -15 80
D1/D1P 0 120 — —

Baseless BL1 -15 15 — —
BL2 -20 20 — —
BL3 -30 30 -30 30

Notes: For modules that fail the final flatness requirements, a dielectric test is performed under
screwing conditions.

+ |If dielectric test results are GOOD, accept the parts under waiver.
+ If dielectric test results are FAILED, reject the parts.

For example, the maximum length flatness for LP8 is 140 pm. However, we may accept 150/160/170
pm if the module passes the dielectric test under screwing conditions.
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2. Conclusion

Adhering to the specified baseplate flatness ensures optimal thermal performance and reliability of
the power modules. Proper mounting techniques, including the use of appropriate thermal interface
materials and correct mounting torque, are essential to maintain the designed convex shape and
achieve the best thermal contact with the heatsink.

For more detailed information, see the specific module data sheet and follow the recommended
mounting instructions.
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3. Revision History
The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

A 12/2024 Initial revision
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in any other manner violates these terms. Information regarding device applications is provided
only for your convenience and may be superseded by updates. It is your responsibility to ensure
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Microchip Devices Code Protection Feature
Note the following details of the code protection feature on Microchip products:

+ Microchip products meet the specifications contained in their particular Microchip Data Sheet.

« Microchip believes that its family of products is secure when used in the intended manner, within
operating specifications, and under normal conditions.

« Microchip values and aggressively protects its intellectual property rights. Attempts to breach the
code protection features of Microchip products are strictly prohibited and may violate the Digital
Millennium Copyright Act.

+ Neither Microchip nor any other semiconductor manufacturer can guarantee the security of its
code. Code protection does not mean that we are guaranteeing the product is “unbreakable”.
Code protection is constantly evolving. Microchip is committed to continuously improving the
code protection features of our products.
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