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Table 1: Cross Reference of Applicable Products 

 
1.0   Overview 
 
The growth of the “New Space” and “Small Satellite” markets is introducing more companies to the radiation-
hardened space market, some of which are either not familiar with designing PCBs for spaceflight, or are used 
to the manufacturer providing a recommended footprint for their many parts. This document provides guidance 
necessary for creating a PCB footprint for the UT32M0R500’s Ceramic Column Grid Array (CCGA) package, in 
addition to a couple of recommendations for attachment of the CCGA package. 
 
The information in this document is intended ONLY to help customers begin PCB design, and Cobham insists 
that customers should work with a PCB manufacturing expert to ensure that they are following PCB design 
rules with respect to their part’s operating environment. The use of this document without a consulting with a 
PCB manufacturer is NOT recommended. 
 
 
2.0   Technical Background 
 
The Ceramic Column Grid Array (CCGA) package of the UT32M0R500 starts as a Ceramic Land Grid Array 
package (a package with nothing attached to its pads). Metal columns are attached to the pads to become a 
CCGA package. Compared to Ball Grid Array packages, which have solder balls attached to the package’s pads, 
CCGAs typically have increased durability due to the height of the columns and the column’s material 
composition. Correctly sizing the pad of a PCB footprint to match with the size of the column is important, as a 
mismatch could cause a weak or even faulty connection between the package and the part. 
 
Note: Section 4.0 is specific to the CCGA package. However, the recommendations in that section can also be 
used as to create an initial CBGA footprint. 
 
Additionally, based upon the size of the columns, a specific solder paste volume (solids content) should be met 
to ensure the ideal ratio of solder to flux in the solder paste used to attach the CCGA part to the PCB during 
reflow (the process of using solder paste and controlled high temperatures to solder one or more parts to a 
PCB). 
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Arm Cortex M0+ UT32M0R500 5962-17212 CCGA Footprint QS30 
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3.0   Ceramic Column Grid Array Dimensions 
 
The dimensions of the CCGA package directly affect both the recommended footprint and assembly 
recommendations. Below is the Package Outline Drawing for the UT32M0R500’s CCGA package, which can also be 
found in the UT32M0R500’s datasheet. 

 
3.1   143-Pin CCGA Package Outline Drawing 
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4.0   Creating a PCB Footprint 
 
The columns of the CCGA parts are attached by Six Sigma. Six Sigma has provided guidelines for designing a PCB 
footprint for parts that use their columns. In regards to the CCGA package, the solder column diameter is typically 
0.51mm. To determine PCB pad diameter, Six Sigma says “the optimum [PCB] pad diameter is 0.30mm larger than 
the column diameter.” – SM-4077: User’s Guide - Six Sigma Solder Columns (Information reprinted with permission from 
Six Sigma) 
 
Based on this information, because the column diameter is 0.51mm, the PCB pad diameter should be 0.76mm. All 
other relevant dimensions of the PCB footprint should be made to match that of the CCGA Package Outline Drawing. 

 
5.0   Assembly Recommendations 
 
Six Sigma provides two recommendations on how to perform assembly upon CCGA parts using their columns. In 
regards to solder paste volume: 

“For board assembly, Six Sigma recommends that the “solids content” of the solder paste 
be […] ~0.10 mm3 for the 0.51 mm and 0.55 mm diameter columns. This does not 
include the flux, which can be as much as 50% of the solder paste volume. If the pad 
size is outside of the recommended range, then the solder paste volume may need to 
be adjusted.” 

– SM-4077: User’s Guide - Six Sigma Solder Columns 
(Information reprinted with permission from Six Sigma) 

 
In regards to the reflow process: 

“During reflow, it is important to ensure that the component body temperature be less 
than or equal to the board temperature. This will avoid issues such as “column kick-out” 
or “columns that do not attach to the board”. This issue can occur when the existing 
fillet (between the column and the component) reflows before the solder paste.” 

– SM-4077: User’s Guide - Six Sigma Solder Columns 
(Information reprinted with permission from Six Sigma) 
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6.0   Summary and Conclusion 
 
This document contains advice on how to create a PCB footprint for the UT32M0R500’s CCGA package, including the 
CCGA package outline drawing, proper PCB footprint pad size based upon the column size, the recommended solder 
paste volume, and reflow recommendations for attaching the CCGA part to a PCB. As stated previously, this 
information is provided as a recommendation to put our customers upon the correct path, and the above 
information should still be discussed with a PCB manufacturing expert before being implemented into a final design. 

 
7.0   Disclaimer 
 
COBHAM MAKES NO WARRANTIES WITH RESPECT TO THIS DOCUMENT, WHICH IS PROVIDED “AS IS”. COBHAM 
MAKES NO WARRANTIES EXPRESS, IMPLIED, OR STATUTORY, WITH RESPECT TO THIS DOCUMENT. COBHAM AND 
ITS LICENSORS SPECIFICALLY DISCLAIM ALL IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A 
PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF INTELLECTUAL PROPERTY. 
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technology, or software are exported from the U.S.:  These commodities, technology, or software were exported 
from the United States in accordance with the Export Administration Regulations.  Diversion contrary to U.S. law is 
prohibited. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Cobham Colorado Springs Inc. d/b/a Cobham Advanced Electronic Solutions (CAES) reserves the right to make changes to any 
products and services described herein at any time without notice. Consult an authorized sales representative to verify that the 
information in this data sheet is current before using this product. The company does not assume any responsibility or liability 
arising out of the application or use of any product or service described herein, except as expressly agreed to in writing; nor 
does the purchase, lease, or use of a product or service convey a license under any patent rights, copyrights, trademark rights, 
or any other of the intellectual rights of the company or of third parties. 


