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Introduction
Microchip System-On-Modules (SOMs) are mounted on a carrier board in the same way as other SMT
components.

The goal of this application note is to define design and manufacturing specifications to ensure proper
assembly of the Microchip SOM on the carrier board.
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1. Generic Instructions
1.1 Module Dimensions

The SOMs have total dimensions as described in the table below:

Table 1-1. System-On-Module Dimensions
Module Name Parameter Common Dimensions Unit

Min Typ Max

SAMA5D27 SOM

Width 39.90 40.00 40.10 mm

Height 37.90 38.00 38.10 mm

Total Thickness – 2.75 2.80 mm

SAMA5D27 WLSOM

Width 40.70 40.80 40.90 mm

Height 40.70 40.80 40.90 mm

Total Thickness – 3.287 3.387 mm

SAM9X60D1G SOM

Width 27.90 28.00 28.10 mm

Height 27.90 28.00 28.10 mm

Total Thickness – 2.40 2.45 mm

SAMA7G54 SOM

Width 37.80 38.00 38.20 mm

Height 29.80 30.00 30.20 mm

Total Thickness – 3.13 3.50 mm

SAM9X75 SOM

Width 34.85 35.00 35.15 mm

Height 29.85 30.00 30.15 mm

Total Thickness – 2.80 2.85 mm

SAMA7D65 SOM

Width 37.80 38.00 38.20 mm

Height 37.80 38.00 38.20 mm

Total Thickness – 2.80 2.96 mm

1.2 Storage Conditions

1.2.1 Moisture Barrier Bag Before Opening
The SOMs are delivered in moisture barrier bags. Before use, these must be stored at a temperature
of less than 30°C, with humidity under 85% RH.

The calculated shelf-life for the dry-packed product is 12 months from the date the bag is sealed.

1.2.2 Open Moisture Barrier Bag
The moisture indicator card, present in the component dry pack, shows a color change from blue to
pink when moisture levels in the bag rise.

The humidity indicator cards must be blue with an RH < 30%. If the color is different, baking
instructions must be respected with extreme caution.
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2. Bake Information
Microchip SOMs are rated MSL3; storage and assembly processes must comply with IPC/JEDEC
J-STD-033C.

The SOMs have a total thickness comprised between 2.45 and 3.50 mm (PCB and SMD mounted)
and are comparable to a die package. Thus, baking instructions must comply with Table 4-1 of
J-STD-033C as a package body comprised between 2.0 mm and 4.5 mm. See the summary table
below.

Table 2-1. IPC/JEDEC Table Extract

Package Body MSL Level

Bake @ 125°C Bake @ 90°C ≤ 5% RH Bake @ 40°C ≤ 5% RH

Exceeding
Floor Life by >

72h

Exceeding
Floor Life by ≤

72h

Exceeding
Floor Life by >

72h

Exceeding
Floor Life by ≤

72h

Exceeding
Floor Life by >

72h

Exceeding
Floor Life by ≤

72h

Thickness
> 2.0 mm
≤ 4.5 mm

3 48 hours 48 hours 10 days 8 days 79 days 67 days

Note: It is recommended to bake the carrier board PCB before the assembly process and store it in
a dry cabinet to prevent moisture regain and delamination.
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3. Carrier Board Stencil Design
It is recommended to use a laser-cut, stainless-steel type with thickness equal or higher than
150 μm, and a ratio of -3% for stencil opening to land pattern dimension.

To improve paste release, a positive taper with a bottom opening 25 μm larger than the top is used.
If necessary, the manufacturer may propose other combinations of stencil thickness and aperture
size to obtain good results, for example, a multi-level stepped stencil.
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4. Carrier Board Solder Paste
Depending on the final application of the customer board and assembly constraints, either a low-
temperature soldering or common lead-free soldering process can be used. Two types of solder
paste are available, depending on the assembly process and the reflow profile:

• SnBi Eutectic composition for low-temperature lead-free solder reflow applications
• SnAgCu Eutectic composition for most common lead-free solder reflow applications

For each solution, the reflow profile must be adapted according to the solder paste used during the
assembly phase. Some examples are given in the next paragraph.

4.1 Low-Temperature Soldering
Low-temperature soldering is a subject of considerable interest for mechanical, financial and
environmental aspects compared to more common soldering processes using SAC 305 and its
variants.

This approach can be used for the assembly of the SOM on its main board during the first or the
second reflow process.

The most technically significant advantage is reduced warping of component and substrates.
By using this soldering process, lower-cost plastics can be integrated, component and laminate
materials can be used, and energy consumption is reduced with associated financial and
environmental benefits.

The SnBi eutectic solder with melting temperature of around 140°C is most commonly used for
low-temperature lead-free solder reflow applications.

Some recommended solder pastes are listed below (no clean solder paste):
• Indalloy® 281 from Indium Corp.
• Interflux® DP 5600 from Interflux Electronics
• L20-BLT5-T7F from Senju

4.2 Common Temperature Soldering
The SnAgCu eutectic solder with melting temperature of 217°C is most commonly used for lead-free
solder reflow applications.

This alloy is widely accepted in the semiconductor industry due to its low cost, relatively low melting
temperature, and good thermal fatigue resistance.

Some recommended solder pastes are listed below (no clean solder paste):
• NC-SMQ® 230 from Indium Corp.
• Indalloy 241 from Indium Corp.
• N705-GRN3360-K2-V Type 3 from Senju
• M705-GRN360-K-V from Senju
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5. Reflow Profiles
The SOM is assembled using the IPC/JEDEC J-STD-020E-compliant reflow profile.

In addition to the initial assembly solder, we recommend a maximum of two additional soldering
processes:
• Assembly on the main board
• Spare heating pass in case the SOM must be removed from the main board for analysis

The SOM can be soldered to the host PCB by using one of the standard SnAgCu or SnBi solder
reflow profile. To avoid any damage to the SOM, follow the JEDEC recommendations as well as those
listed below:
• Do not exceed solder paste recommended peak temperature (Tp).
• Refer to the solder paste data sheet for specific reflow profile recommendations.
• Use no-clean flux solder paste.
• Use only one flow. If the PCB requires multiple flows, mount the SOM at the time of the final flow.

Figure 5-1. Reflow Profile Example used for Soldering the System-On-Module on an Application Board
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Table 5-1. Reflow Profile Parameters According To Solder Paste Used

Symbol Profile Feature
Value according to Solder Paste

Interflux DP 5600 NC-SMQ 230

Tsmin
Pre-heat minimum
temperature 100°C 150°C

Tsmax
Pre-heat maximum
temperature 120°C 180°C
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...........continued

Symbol Profile Feature
Value according to Solder Paste

Interflux DP 5600 NC-SMQ 230

TL Liquidus temperature

Refer to solder
paste manufacturer's

recommendations (e.g. 139°C
for Interflux DP 5600)

Refer to solder
paste manufacturer's

recommendations (e.g. 220°C
for NC-SMQ 230)

TP Maximum peak temperature

190°C (must be comprised
between 160°C and 190°C
depending on the solder

paste used)

245°C (must be comprised
between 230°C and 245°C
depending on the solder

paste used)

25 to Tsmin Ambient ramp-up rate 1 to 3°C/sec. max. 1 to 5°C/sec. max.

ts
(from Tsmin to Tsmax)

Temperature rise 20 to 90 seconds 30 to 90 seconds

Pre-heat ramp-up rate 0.2°C to 1°C/sec. max. 0.5°C to 1°C/sec. max.

Tsmax to TL Soak ramp-up rate 1°C to 4°C/sec. max. 1°C to 4°C/sec. max.

TL to Tp Peak ramp-up rate 1°C to 4°C/sec. max. 1°C to 3°C/sec. max.

tL
Liquidus temperature time
maintained above TL

30 to 90 seconds 60 to 150 seconds

tP
Time (tP) within 5°C of the
peak temperature (TP) 15 seconds 30 seconds

TP to TL Ramp-down rate 1°C to 4°C/sec. max. 2°C to 6°C/sec. max.

– Time from 25°C to peak
temperature 3 minutes max. 8 minutes max.



 AN5249
Land Pattern Definition

 Application Note
© 2024 Microchip Technology Inc. and its subsidiaries

DS00005249C - 8

6. Land Pattern Definition
The SOM land patterns to apply on the main board PCB designs are provided in the following
sections.

6.1 SAMA5D27 SOM Land Pattern (Host Board PCB Footprint)
Figure 6-1. SAMA5D27 SOM Land Pattern Drawing

LAND PATTERN RECOMMENDATIONS

PIN 1 CORNER

S1

S2

W
k

L

Inside <S1-S2> square, keepout area
only the following elements are allowed:
 - Ground vias
 - Ground copper
 - Power planes

Pads :
Body :
Body (w/ option)

176
40 x 38 x 2.75
40 x 38 x 6.49

B
SAMA5D27-SOM1_POD

12/28/2022

SAMA5D27-SOM1 DIMENSIONS Drawn by : R C R

Pads Pitch : 0.8

Table 6-1. SAMA5D27 SOM Land Pattern Dimensions (in mm)

Symbol Parameter

Common Dimensions

Min Typ Max

W Land pattern pad width – 0.600 –

L Land pattern pad length – 2.000 –

S1 Land pattern pad X space – 37.000 –

S2 Land pattern pad Y space – 35.000 –

k Land pattern pad gap – 0.200 –

Note: Under the SOM, GND and Power planes should be placed on the top layer of the carrier
board with evenly-distributed vias.
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6.2 SAMA5D27 WLSOM Land Pattern (Host Board PCB Footprint)
Figure 6-2. SAMA5D27 WLSOM Land Pattern Drawing

LAND PATTERN RECOMMENDATIONS
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L

Inside <S1-S2> square, keepout area
only the following elements are allowed:
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 - Ground copper
 - Power planes

Pads :
Body :
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40.8 x 40.8 x 3.287 B02
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Table 6-2. SAMA5D27 WLSOM Land Pattern Dimensions (in mm)

Symbol Parameter

Common Dimensions

Min Typ Max

W Land pattern pad width – 0.600 –

L Land pattern pad length – 2.000 –

S1 Land pattern pad X space – 37.800 –

S2 Land pattern pad Y space – 37.800 –

k Land pattern pad gap – 0.200 –

Note: Under the SOM, GND and Power planes should be placed on the top layer of the carrier
board with evenly-distributed vias.
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6.3 SAM9X60D1G SOM Land Pattern (Host Board PCB Footprint)
Figure 6-3. SAM9X60D1G SOM Land Pattern Drawing

Pads :
Body :

152
28 x 28 x 2.4 B1

SAM9X60D1G-I/LZB POD

11/16/2023

SAM9X60D1G-I/LZB     DIMENSIONS Drawn by : R C R

Pads Pitch : 0.65
Package Code : LZB

LAND PATTERN RECOMMENDATIONS

PIN 1 CORNER

S1

S2
W

k

L

Inside <S1-S2> square, keepout area
only the following elements are allowed:
 - Ground vias
 - Ground copper
 - Power planes

Table 6-3. SAM9X60D1G SOM Land Pattern Dimensions (in mm)

Symbol Parameter

Common Dimensions

Min Typ Max

W Land pattern pad width – 0.450 –

L Land pattern pad length – 1.200 –

S1 Land pattern pad X space – 26.400 –

S2 Land pattern pad Y space – 26.400 –

k Land pattern pad gap – 0.200 –

Note: Under the SOM, GND and Power planes should be placed on the top layer of the carrier
board with evenly-distributed vias.



 AN5249
Land Pattern Definition

 Application Note
© 2024 Microchip Technology Inc. and its subsidiaries

DS00005249C - 11

6.4 SAMA7G54 SOM Land Pattern (Host Board PCB Footprint)
Figure 6-4. SAMA7G54 SOM Land Pattern Drawing

Y1

C X1

Pads :
Body :

190
38 x 30 x 3.13 B3

SAMA7G54 SOM POD

08/09/2023

SAMA7G54 SOM DIMENSIONS Drawn by : R C R

Pads Pitch : 0.65
Package Code : L9B

(in mm)

LAND PATTERN RECOMMENDATIONS

S1

S2 W

k

L

Inside <S1-S2> square keepout area
only the following elements are allowed:
 - Ground vias
 - Ground copper
 - Power planes

Y1

CX1

Table 6-4. SAMA7G54 SOM Land Pattern Dimensions (in mm)

Symbol Parameter

Common Dimensions

Min Typ Max

W Land pattern pad width – 0.450 –

L Land pattern pad length – 1.200 –

S1 Land pattern pad X space – 36.200 –

S2 Land pattern pad Y space – 28.200 –

k Land pattern pad gap – 0.200 –

C

Corner Pads Position

-- 0.700 --

X1 -- 1.350 1.400

Y1 -- 1.575 1.625

Note: Under the SOM, GND and Power planes should be placed on the top layer of the carrier
board with evenly-distributed vias.
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6.5 SAM9X75 SOM Land Pattern (Host Board PCB Footprint)
Figure 6-5. SAM9X75 SOM Land Pattern Drawing

Y1

X1

Pads :
Body :

174
35 x 30 x 2.8 B2

SAM9X75 SOM POD

10/10/2023

SAM9X75 SOM DIMENSIONS Drawn by : R C R

Pads Pitch : 0.65
Package Code : M4B

(in mm)

LAND PATTERN RECOMMENDATIONS

S1

S2 Wk

L

Inside <S1-S2> square keepout area
only the following elements are allowed:
 - Ground vias
 - Ground copper
 - Power plans

Y1

X1

C

C

Table 6-5. SAM9X75 SOM Land Pattern Dimensions (in mm)

Symbol Parameter
Common Dimensions

Min Typ Max

W Land pattern pad width – 0.450 –

L Land pattern pad length – 1.200 –

S1 Land pattern pad X space – 33.200 –

S2 Land pattern pad Y space – 28.200 –

k Land pattern pad gap – 0.200 –

C

Corner Pads Position

-- 0.550 --

X1 -- 2.325 2.375

Y1 -- 2.100 2.150

Note: Under the SOM, GND and Power planes should be placed on the top layer of the carrier
board with evenly-distributed vias.
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6.6 SAMA7D65 SOM Land Pattern (Host Board PCB Footprint)
Figure 6-6. SAMA7D65 SOM Land Pattern Drawing

Y1 C X1

Pads :
Body :

212
38 x 38 x 2.8 A5

SAMA7D65 SOM POD

02/21/2024

SAMA7D65 SOM DIMENSIONS Drawn by : R C R

Pads Pitch : 0.65
Package Code : 5BW

(in mm)

LAND PATTERN RECOMMENDATIONS

W

k

L

Inside <S1-S2> square keepout area
only the following elements are allowed:
 - Ground vias
 - Ground copper
 - Power plans

S1

S2

Table 6-6. SAMA7D65 SOM Land Pattern Dimensions (in mm)

Symbol Parameter
Common Dimensions

Min Typ Max

W Land pattern pad width – 0.450 –

L Land pattern pad length – 1.200 –

S1 Land pattern pad X space – 37.400 –

S2 Land pattern pad Y space – 37.400 –

k Land pattern pad gap – 0.200 –

C

Corner Pads Position

-- 0.700 --

X1 -- 1.675 --

Y1 -- 1.675 --

Note: Under the SOM, GND and Power planes should be placed on the top layer of the carrier
board with evenly-distributed vias.
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7. Board Opening Definition
Some Microchip SOMs are equipped with components on both sides. For correct mounting of these
SOMs, an opening must be made in the carrier board. This section provides the recommended
dimensions of the opening.

7.1 SAMA7G54 SOM Board Opening
Figure 7-1. SAMA7G54 SOM Board Opening

Pads :
Body :

190
38 x 30 x 3.13 B4

SAMA7G54 SOM POD

12/07/2023

SAMA7G54 SOM DIMENSIONS Drawn by : R C R

Pads Pitch : 0.65
Package Code : L9B

(in mm)

CARRIER BOARD OPENING RECOMMENDATIONS

BCW

BC
H

BCPb

RCorn

BCPa

Table 7-1. SAMA7G54 SOM Board Opening Dimensions (in mm)

Symbol Parameter

Common Dimensions

Min Typ Max

BCPa Board cutout X position – 11.025 –

BCPb Board cutout Y position – 21.725 –

BCW Board cutout width 19.525 – 24.925

BCH Board cutout height 13.325 – 19.000

RCorn Board cutout corner radius – 1.000 –

Note: RCorn diameter dimensions can be modified according to the PCB tooling specification.
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8. Revision History
8.1 Rev. C - 11/24

Updated Land Pattern Definition and Module Dimensions with SAMA7D65 SOM information

8.2 Rev. B - 07/24
Added:
• Related Document

• SAMA7G54 Land Pattern

• SAM9X75 SOM Land Pattern

• Board Opening Definition

Updated:
• Module Dimensions

• Bake Information

• Carrier Board Solder Paste

8.3 Rev. A - 01/24
First issue.
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Microchip Information
Trademarks
The “Microchip” name and logo, the “M” logo, and other names, logos, and brands are registered
and unregistered trademarks of Microchip Technology Incorporated or its affiliates and/or
subsidiaries in the United States and/or other countries (“Microchip Trademarks”). Information
regarding Microchip Trademarks can be found at https://www.microchip.com/en-us/about/legal-
information/microchip-trademarks.

ISBN: 979-8-3371-0021-0

Legal Notice
This publication and the information herein may be used only with Microchip products, including
to design, test, and integrate Microchip products with your application. Use of this information
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
that your application meets with your specifications. Contact your local Microchip sales office for
additional support or, obtain additional support at www.microchip.com/en-us/support/design-help/
client-support-services.

THIS INFORMATION IS PROVIDED BY MICROCHIP “AS IS”. MICROCHIP MAKES NO REPRESENTATIONS
OR WARRANTIES OF ANY KIND WHETHER EXPRESS OR IMPLIED, WRITTEN OR ORAL, STATUTORY
OR OTHERWISE, RELATED TO THE INFORMATION INCLUDING BUT NOT LIMITED TO ANY IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, AND FITNESS FOR A PARTICULAR
PURPOSE, OR WARRANTIES RELATED TO ITS CONDITION, QUALITY, OR PERFORMANCE.

IN NO EVENT WILL MICROCHIP BE LIABLE FOR ANY INDIRECT, SPECIAL, PUNITIVE, INCIDENTAL, OR
CONSEQUENTIAL LOSS, DAMAGE, COST, OR EXPENSE OF ANY KIND WHATSOEVER RELATED TO THE
INFORMATION OR ITS USE, HOWEVER CAUSED, EVEN IF MICROCHIP HAS BEEN ADVISED OF THE
POSSIBILITY OR THE DAMAGES ARE FORESEEABLE. TO THE FULLEST EXTENT ALLOWED BY LAW,
MICROCHIP’S TOTAL LIABILITY ON ALL CLAIMS IN ANY WAY RELATED TO THE INFORMATION OR
ITS USE WILL NOT EXCEED THE AMOUNT OF FEES, IF ANY, THAT YOU HAVE PAID DIRECTLY TO
MICROCHIP FOR THE INFORMATION.

Use of Microchip devices in life support and/or safety applications is entirely at the buyer’s risk,
and the buyer agrees to defend, indemnify and hold harmless Microchip from any and all damages,
claims, suits, or expenses resulting from such use. No licenses are conveyed, implicitly or otherwise,
under any Microchip intellectual property rights unless otherwise stated.

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.

https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/about/legal-information/microchip-trademarks
https://www.microchip.com/en-us/support/design-help/client-support-services
https://www.microchip.com/en-us/support/design-help/client-support-services
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