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Introduction  (Ask a Question)

Ceramic Column Grid Array (CCGA) packages are popular for applications requiring very high-density
interconnection with higher board-level reliability. The CCGA packages use high-temperature solder columns
instead of high temperature balls. This creates a greater standoff, providing a flexible interconnection with
improved thermal characteristics, significantly increasing the thermal fatigue life of the package solder joint.

Microchip has selected the CCGA technology as part of its high-density, high I/O count hermetic package
offering.

Table 1. CCGA Packages
CCGA Package Family

CG484 RT3PE600L, RT3PE3000L

CG624 RTSX72SU, RTAX250S, RTAX1000S, RTAX2000S

CG896 RT3PE600L, RT3PE3000L

CG1152 RTAX2000S

CG1272 RTAX4000S

CG(G)1657 RT4G150

CG1509 RTPF500T, RTPF500ZT, RTPFS460ZT

The following representative photograph of the CCGA shows top and bottom views. Figure 1-1 and Figure 1-2
show a close upper view of the solder columns.

Figure 1. Representative Photographs of CCGA Showing Top and Bottom View
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https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-B2B1726C-4A9F-4759-A8F9-07268601B645&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Introduction
https://microchip.com
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1. CCGA Package Description  (Ask a Question)

The CCGA is a multi-layer ceramic package with attributes including:

• Dark ceramic, same material as Microchip CQ208, CQ256, and CQ352 packages.
• The solder column is either 80Pb/20Sn with a spiral copper ribbon, or 90Pb/Sn10 without a spiral

copper ribbon (Figure 1-1 and Figure 1-2) attached to the ceramic substrate I/O pads through
eutectic 37/63 Pb/Sn, forming a eutectic solder joint. See Figure 1-3 for more details.

• CG484 to CG1272 uses bond wire to interconnect silicon to the package. The die cavity is on the
top side of the package, and is hermetically sealed with AuSn eutectic material.

• The CG(G)1657 and CG1509 use eutectic bump (flip chip) to interconnect silicon to the package.
The device has underfill between die and package, and has thermal interface material between
lid and package. The package is hermetically sealed using seam seal.

• The lid is connected to ground.

Note: The solder column from BAE with 90Pb/10Sn has been discontinued since 2007 under
product discontinuation notice (PDN) 0703.

Figure 1-1. 90Pb/10Sn Column Side-View and Tip-View, with 20 Mils Diameter

Figure 1-2. 80Pb/20Sn Column Side-View and Tip-View, with 20 Mils Diameter

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-63A8900F-89A2-4F67-87AE-72BC6FE1672C&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=CCGA%20Package%20Description


 AN5557
CCGA Package Description

 Application Note
© 2025 Microchip Technology Inc. and its subsidiaries

DS00005557A - 4

Figure 1-3. CCGA on PCB

The following table contains package dimensions, descriptions, and details on the packaging and
solder columns used in the assembly process for each of the Microchip CCGA packages.

Table 1-1. Microchip CCGA Package and Solder Column Information
Parameter CG484 CG624 CG896 CG1152 CG1272 CG1657/

CGG1657
CG1509

Column Information

Column
attach site

Six Sigma Six Sigma Six Sigma Six Sigma Six Sigma Six Sigma Six Signma

Column
composition

80Pb/20Sn 80Pb/20Sn 80Pb/20Sn 80Pb/20Sn 80Pb/20Sn 80Pb/20Sn 80Pb/20Sn

Copper
ribbon

Yes Yes Yes Yes Yes Yes Yes

Column
height

2.21 mm
(0.087")

2.21 mm
(0.087")

2.21 mm
(0.087")

2.21 mm
(0.087")

2.21 mm
(0.087")

2.21 mm
(0.087")

2.21 mm
(0.087")

Column
diameter

0.51 mm
(0.020")

0.51 mm
(0.020")

0.51 mm
(0.020")

0.51 mm
(0.020")

0.51 mm
(0.020")

0.51 mm
(0.020")

0.51 mm
(0.020")

Column
coplanarity

0.15 mm
(0.006")

0.15 mm
(0.006")

0.15 mm
(0.006")

0.15 mm
(0.006")

0.15 mm
(0.006")

0.15 mm
(0.006")

0.15 mm
(0.006")

Package Information

Body size 23.0 mm2 32.5 mm2 31.0 mm2 35.0 mm2 37.5 mm2 42.5 mm2 40 mm2

Column pins 483 624 896 1152 1272 1657 1509

Column pin
notes

Orientation
pin A1 (no
column)

Orientation
pin A1 (no
column)

Corner stress
relief (1 pin
each corner)

Corner stress
relief (1 pin
each corner)

Corner stress
relief (6 pins
each corner)

Corner stress
relief (6 pins
each corner)

Corner stress
relief (3 pins
each corner)

Lead pitch 1.00 mm 1.27 mm 1.00 mm 1.00 mm 1.00 mm 1.00 mm 1.00 mm

Ceramic
thickness

3.001 mm 2.28 mm 3.51 mm 2.77 mm 2.77 mm 2.00 mm 3.55 mm

Total weight
of columns

1.27 g 2.35 g 3.38 g 4.37 g 4.80 g 6.25 g 6.1 g

JEDEC
registration

JEDEC MO-158
VAR xx-x

JEDEC MO-158
VAR BE-1

JEDEC MO-158
VAR CD-1

JEDEC MO-158
VAR CG-1

JEDEC MO-158
VAR CH-2

JEDEC MO-158
VAR CK-2

JEDEC MO-158
VAR CJ-1
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2. Column Attach and CCGA Board-Level Reliability  (Ask a Question)

The 80Pb/20Sn solder column with copper ribbon attachment process for Microchip CCGA devices is
provided by Six Sigma in Milpitas, California. Microchip 80Pb/20Sn CCGA packages follow the CCGA
design and manufacturing rules of Six Sigma. A copy of the Six Sigmas CCGA qualification summary
can be obtained by contacting either Microchip or Six Sigma directly.

Until 2007, Microchip supplied the CCGA with 90Pb/10Sn columns and attachment by BAE Systems
in Manassas, Virginia. BAE Systems licensed their CCGA technology directly from IBM and has
completed extensive board-level reliability testing, including thermal cycle, pro shock, and vibration
tests for its CCGA packaging process, qualifying it for space-flight-level applications. A copy of the
BAE Systems CCGA qualification summary can be obtained by contacting Microchip.

In addition to the qualification data provided by BAE Systems and Six Sigma, Microchip completed
its own CCGA board-level thermal cycling test on both the 90Pb/10Sn column and 80Pb/20Sn
column devices. This test report can be downloaded at Thermal Cycling Test Report for Ceramic
Column Grid Array Packages — CCGA.

Board-level reliability is influenced by many factors such as PCB design, layout, fabrication rules, PCB
construction method and material, assembly process variations (solder paste screening, component
placement, solder reflow, thermal profile, cleaning, inspection, and rework process, and so on),
and various application environments. Microchip recommends that the end user of CCGA devices
evaluate their application conditions and define a specific qualification plan.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-FAA3E671-F9FE-4D9A-AADA-4597D7AB3319&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Column%20Attach%20and%20CCGA%20Board-Level%20Reliability
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=131076
http://www.microsemi.com/index.php?option=com_docman&task=doc_download&gid=131076
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3. Manufacturing Handling and Assembly  (Ask a Question)

This section describes the manufacturing handling and assembly for the device.

3.1. Manufacturing and Screening  (Ask a Question)

Solder columns are ductile and susceptible to bending. For this reason, Microchip processes the
CCGA packages in the Land Grid Array (LGA) format. Solder columns are not attached at this stage,
see Figure 3-1. CCGA devices are assembled as LGA packages until they have completed all the
mechanical/environmental screening, electrical test, and burn-in. Solder columns are attached to
the LGA following post burn-in electrical test. The processes that are conducted after solder column
attachments are 100% QA electrical testing and 100% mechanical visual inspection.

Figure 3-1. LGA624 Top and Bottom View

3.2. Handling and Storage of CCGA Component  (Ask a Question)

It is very important for end users to handle CCGA packages properly in order to prevent damage
to the column pins. Extreme care must be taken when handling CCGA devices during programming,
testing, and PCB assembly.

• Microchip ships each CCGA component in a tray carrier with a column protection feature. The
tray carrier is then stored in a black ESD-protective jewel box and is sealed inside a Moisture
Barrier Bag (MBB). See Figure 3-2 and Figure 3-3 for photographs of the tray carrier and CCGA
component seating on the tray carrier.

• Always open the black jewel box from the top to ensure that the blue carrier is facing up inside
(product label and ESD warning stickers are on the top side of the box lid).

• Do not handle CGA with fingers. Use vacuum pen when removing CGA component from the blue
carrier.

• CCGA component must remain sealed in moisture barrier bag until ready for use. In the event
that the MBB must be opened for visual inspection of the unit, this must be resealed prior to
storage. Removal of the dry pack material may initiate the solder column oxidation that occurs
over time.

The MBB provides sufficient protection for several years. When end users intend to store CCGA
beyond two years after receiving from Microchip, it is recommended to store them in a nitrogen
cabinet.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-CCFFADFA-D84D-4DC2-B492-92601FAD310B&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Manufacturing%20Handling%20and%20Assembly
https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-226CBE77-CF38-46B8-9391-8783E4A90CCD&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Manufacturing%20and%20Screening
https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-751796AB-2EA1-4910-9EAD-CB6A299CA948&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Handling%20and%20Storage%20of%20CCGA%20Component
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Figure 3-2. The Blue Tray Carrier for CGA with 1.27 mm Column Pitch (Left) and the Carrier for CGA with 1.0 mm
Column Pitch (Right)

Figure 3-3. CG624 in Its Carrier (Left) and CG1152 in Blue Carrier with 1.0 mm Column Pitch (Right)

Note: The same carrier with 1.0 mm column pitch is used for CG484, CG896, CG1272, CG1657, and
CG1509.

Figure 3-4. Vacuum Pen Picks Up and Returns the CCGA Component to the Blue Carrier
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4. Programming with CCGA Packaged Part  (Ask a Question)

In preparation for device programming, open the Moisture Barrier Bag (MBB) and use a vacuum
pick-up pen to lift the unit from the tray carrier. Do not handle manually; column pins can be easily
bent if carelessly handled while picking up the unit from the carrier.

1. Carefully place the unit into the programming socket. Align the CCGA component with the socket
frame.

2. Make sure that the unit is fully seated into the socket alignment frame without any
misalignment. Carefully close the socket lid and begin programming.

3. When programming is complete, use the vacuum pick-up pen to gently remove the unit from the
socket, placing it back to the tray carrier. Conduct board-level assembly as soon as possible or
return the part to MBB until it is ready for board-level assembly. This step is to prevent solder
oxidation.

4. When resealing the MBB bag, do not apply excess vacuum pressure. During re-dry-pack, it may
damage the black ESD jewel box, which in turn may damage the CG package.

4.1. Damaged or Bent Columns  (Ask a Question)

• If the solder column is bent in such a way that the center of the solder column is offset by less
than 15° and will not fit into the shipping carrier, then rework must be done to straighten the
damaged column.

– Solder columns that are bent more than 15° should not be straightened.
– For Class V devices, column straightening is not allowed.

• A solder column that is slightly bent (≤7°) will self-align when inserted back to socket. This is not
classified as rework.

• Microchip does not offer solder column rework. Damaged columns are expensive and time
consuming to repair. Therefore, it is important for end users to closely follow the CCGA package
handling instructions in order to prevent costly solder column damage.

• Microchip Silicon Sculptor programming module is designed specifically for solder columns
manufactured and attached by both BAE Systems and Six Sigma. Microchip does not guarantee
that Silicon Sculptor operates correctly with solder columns reworked by third parties or columns
other than those supplied by Microchip and its column attach partners.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-3A77FBC4-84F3-4A86-BAA6-C905D61D7D64&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Programming%20with%20CCGA%20Packaged%20Part
https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-A7742A35-7A9E-420C-BD2A-BFA52A6003BE&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Damaged%20or%20Bent%20Columns
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5. Incoming Visual Inspection for CCGA Devices  (Ask a Question)

End users may require incoming visual inspection of CCGA devices after they are received from
Microchip. Extra caution must be exercised to ensure that the CCGA devices are not damaged
during inspection and the devices are seated properly on the tray carrier, which is then stored in
the black jewel box and secured there with extra ESD tape. After the inspection, all devices must be
resealed with dry pack as soon as possible. For long-term storage, Microchip strongly recommends
the use of a nitrogen-filled environment.

See MIL-STD-883 TM2009 for visual inspection criteria.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-82072334-0419-4CDA-A0D6-38A223BE17FA&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Incoming%20Visual%20Inspection%20for%20CCGA%20Devices
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6. Thermal Management and Mounting Techniques  (Ask a Question)

For thermal management and mounting techniques for flip-chip CCGA packages, see AN5558
Thermal Management and Mounting Methods for RTG4™ and RT PolarFire® FPGAs in Space
Applications.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-1E65DC31-F665-49D9-8204-A97A2233240B&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Thermal%20Management%20and%20Mounting%20Techniques
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/rtg4_thermal_management_in_space_applications.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/rtg4_thermal_management_in_space_applications.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/rtg4_thermal_management_in_space_applications.pdf
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7. Daisy Chain and Mechanical Samples  (Ask a Question)

Daisy-chain packages are used to conduct assembly process development and board-level
qualifications and are available from Microchip. End users may contact Microchip to purchase daisy-
chain samples of the CG484, CG624, CG896, CG1152, CG1272, CG(G)1657, or CG1509 packages.
CCGA daisy chain packages should be also used in place of mechanical samples for production
setup. For more information, see Radiation-Tolerant FPGAs Mechanical Samples and Daisy Chain
Packages Guide.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-41BD6B10-C970-403F-81D9-CBDB09DE91F5&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Daisy%20Chain%20and%20Mechanical%20Samples
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Radiation-Tolerant-FPGAs-Mechanical-Samples-and-Daisy-Chain-Packages-Guide-DS00005135.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Radiation-Tolerant-FPGAs-Mechanical-Samples-and-Daisy-Chain-Packages-Guide-DS00005135.pdf
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8. Conclusion  (Ask a Question)

CCGA packages will continue to be the high-reliability and high-density package solution of choice
for space applications. Proper storage and good handling must be exercised to avoid solder column
damage and oxidation. CCGA packages, with their enhanced reliability due to heat dissipation and
reduced thermal expansion, enable a more reliable interconnection to the PCB and provide the best
solution for achieving high I/O counts on a reduced footprint.

This application note provides general guidelines to assist end users in implementing CCGA
packages in their high-reliability applications.

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-A533F18C-4FBC-4BE3-A2AF-B6B951AAC343&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Conclusion
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9. Appendix: CCGA Package Dimensions and Assembly Parameters
(Reference Only)  (Ask a Question)

9.1. CCGA Package Outline Drawings  (Ask a Question)

The following sections describe the dimensions of the CCGA package and the assembly parameters.
This information is for reference only.

Figure 9-1. Package Outline Drawing of CG484

Figure 9-2. Package Outline Drawing of CG624

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-F6213894-1FE4-4B51-8B47-407FAD482D39&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Appendix%3A%20CCGA%20Package%20Dimensions%20and%20Assembly%20Parameters%20%28Reference%20Only%29
https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-387AA48A-51C6-4C49-B2D5-9D83567870CA&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=CCGA%20Package%20Outline%20Drawings
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Figure 9-3. Package Outline Drawing of CG896

Figure 9-4. Package Outline Drawing of CG1152
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Figure 9-5. Package Outline Drawing of CG1272

Figure 9-6. Package Outline Drawing of CG1657
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Figure 9-7. Package Outline Drawing of CG1509

9.2. PCB Pad Layout Reference  (Ask a Question)

Figure 9-8. CCGA PCB Layout Reference

, CG1509

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-E6ED1858-49B5-4BB8-A39E-26EC36A0E6B8&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=PCB%20Pad%20Layout%20Reference
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10. PCB Solder Stencil and Paste  (Ask a Question)

Stencil screen opening

CG624: 30 × 30 × 7 mils

CG1152 and CG1272: Ø28 × 6 mils

Solder Paste: Qualitek, Type 798 Water Soluble, Alloy Sn63/Pb37

Note: Use circle screen opening (instead of square screen opening) for CG484, CG896, CG1152,
CG1272, CG1509, and CG1657 to avoid solder paste bridging for 1.0 mm pitch.

Figure 10-1. Solder Paste on CCGA624 PCB (Upper) and on CCGA1152/1272 (Lower)

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-06C6C569-387A-4390-A03D-11456FBF0337&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=PCB%20Solder%20Stencil%20and%20Paste
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11. PCB Reflow Reference  (Ask a Question)

Stencil screen opening

CG624: 30 × 30 × 7 mils

CG1152 and CG1272: Ø28 × 6 mils

Solder Paste: Qualitek, Type 798 Water Soluble, Alloy Sn63/Pb37

Note: Use circle screen opening (instead of square screen opening) for CG484, CG896, CG1152,
CG1272, CG1509, and CG1657 to avoid solder paste bridging for 1.0 mm pitch.

Figure 11-1. CCGA Thermal Cycling Test PCB Reflow Profile

Figure 11-2. CCGA Assembly Reflow Profile (Upper) and Temperature Probe Locations (Lower)

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-946C8418-92B2-499E-86D1-5E903EDB95A0&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=PCB%20Reflow%20Reference
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Notes:

• Probe 1 is mounted on PCB top surface and in center of package.
• Probe 2 is mounted on top LID of package.
• Probe 3 is mounted on PCB top surface.
• Adjust reflow oven parameter to achieve the 3 probes with similar profile (without large

variation).
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12. References  (Ask a Question)

The following documents are referred to in this document.

• AN5558 Thermal Management and Mounting Methods for RTG4™ and RT PolarFire® FPGAs in
Space Applications

• Radiation-Tolerant FPGAs Mechanical Samples and Daisy Chain Packages Guide

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-D308AA1A-C9CF-442E-8857-F1812E90C802&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=References
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/rtg4_thermal_management_in_space_applications.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ApplicationNotes/ApplicationNotes/rtg4_thermal_management_in_space_applications.pdf
https://ww1.microchip.com/downloads/aemDocuments/documents/FPGA/ProductDocuments/UserGuides/Radiation-Tolerant-FPGAs-Mechanical-Samples-and-Daisy-Chain-Packages-Guide-DS00005135.pdf


 AN5557
Revision History

 Application Note
© 2025 Microchip Technology Inc. and its subsidiaries

DS00005557A - 21

13. Revision History  (Ask a Question)

The revision history describes the changes that were implemented in the document. The changes
are listed by revision, starting with the most current publication.

Revision Date Description

A 03/2025 • Added RT PolarFire® FPGA and RT PolarFire® SoC CCGA packages.

• Added reference to AN5558 Thermal Management and Mounting Methods for
RTG4™ and RT PolarFire® FPGAs in Space Applications (previously AC486).

• Updated to Microchip template.

• Updated document number from 51900050 to DS00005557.

5.0 06/2019 • Updated figure 15 (see page 17) CCGA PCB Layout Reference.
– Added CG1657.

– Corrected “1.3 mm line” to “0.3 mm line” (a typo, SAR 90909, SAR 103078).

– Corrected “Polyimate” to “Solder Mask”.

• Updated figure 7 (see page 8) with adding CG1657 (SAR 103084).

• Changed Microsemi logo to Microchip/Microsemi logo.

4.0 – • In this revision, figure 17 (see page 19) and figure 18 (see page 20) (SAR 75744)
were updated.

• Reference link to "Ceramic Column Grid Array Assembly and Rework" from
References (see page 21) section (SAR 80183) was also removed.

3.0 – • Added figure 9 (see page 14), figure 11 (see page 15) and included CG484,
CG896 packages and details of dimensions (SAR 65023).

• Updated Incoming Visual Inspection for CCGA Devices (see page 11) section
(SAR 65023).

• Removed multiple images of CCGA and LGA and retained only representative
images. (SAR 65023).

• Updated Handling and Storage of CCGA Component (see page 7) section (SAR
65023).

• Updated document for editorial corrections (SAR 65023).

2.0 – • Modified table 1 (see page 4) (SAR 41355).

• Modified Column Attach and CCGA Board-Level Reliability (see page 6) section
(SAR 42037).

1.0 – Initial Revision

https://www.microchip.com/askaquestion?pub_guid=GUID-60C6FC25-BB76-4F37-A326-C9F5F04824FA&pub_lang=en-US&pub_ver=2&pub_type=Application%20Note&bu=fpga&tpc_guid=GUID-BFB79E9B-CDF9-4FBE-9782-6228F6622E4E&cover_title=Ceramic%20Column%20Grid%20Array&tech_support_link=NA&revision_letter=A&source=PDF&title=Revision%20History
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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: 978-1-6683-0157-9

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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