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Overview 

From a thermal standpoint, ATCA system architects face many cooling design 

challenges with numerous components vying for attention.   Often, high watt CPUs and 

memory win the prime real estate locations nearest the inlet air supply.  This leaves the 

upper areas of the blade for AMC slots and disks drives which must somehow endure 

the pre-heated air flowing over them.   A disk might not immediately fail when operating 

temperatures exceed 55° C, but life expectancy and MTBF will surely diminish.   

This paper chronicles an engineering effort to improve the cooling capability of an AMC 

carrier.  The result will give ATCA (and uTCA) system architects new options for 

successfully including AMC-based storage on single board computers (SBC) which 

present high ambient temperature environments. 

Chassis cooling ratings 

As a general guideline, the ATCA thermal design should begin with an understanding of 

the chassis that will house the blade hardware. It becomes nearly impossible to achieve 

thermal operating success without knowing the airflow (measured in CFM – cubic feet 

per minute) that an SBC can count on.  To help foster fair comparisons of chassis 

suppliers, the Communications Platform Trade Association (CP-TA www.cp-ta.org) was 

formed with a mission to establish baseline metrics to promote vendor agnostic product 

interoperability.  This effort includes a quantitative approach for rating a chassis’ cooling 

efficiency. 

http://www.cp-ta.org/


AMC Thermal DUT (device under test) description  

The engineers at SANBlaze began their effort to improve heat dissipation of its AMC disk module by completing a 

detailed thermal analysis on a “live” system.  They assembled a configuration consisting of a commercial ATCA 

chassis, the SB-ATCA1000 10Gb iSCSI RAID blade and four SB-AMC48 SAS disks. 
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The CPTA has published the following pair of specifications:  

CPTA Document Revision Description 

Interoperability Compliance 

Document (ICD) 

1.1 Defines the objective and verifiable interoperability criteria and 

maps to test procedures in the Test Procedure Manual (TPM). 

The Test Procedure Manual (TPM) 1.1 Defines test procedure for the requirements found in the 

Interoperability Compliance Document (ICD). 

 

The core thermal goals were derived from NEBS (Telcordia GR-63), with a normal operating range of 5° C-40° C and 

an ability to tolerate occasional “short term” exposures at 55° C.  A chassis must be able to sense temperature 

thresholds and increase or decrease airflow as required.  The specifications (revision 1.1) define a four-tiered rating 

system for shelf performance and slot airflow.  The table below presents a short-form summation of these ratings. 

Class rating ATCA Air Flow RTM Air Flow 

 CFM @ 25C CFM @ 40C CFM @ 55C CFM @ 25C CFM @ 40C CFM @ 55C 

B.1 11.2 15.8 25 1.4 2.0 3.1 

B.2 13.4 19.0 30 1.7 2.4 3.8 

B.3 15.7 22.1 35 2.0 2.8 4.4 

B.4 17.9 25.3 40 2.2 3.2 5.0 

 

In general, a chassis with a B.1 rating is “easier” to achieve, and logically least costly to manufacture.  B1 rating claims 

also require the chassis to sustain this air movement at maximum board impedance (airflow blockage).   The B.1 class 

rating represents the minimum performance category of the CP-TA class system, and should thus represent the initial 

design criteria for airflow expectations.   

 

This platform was placed in a 25° C 

environment and I/O traffic tests were 

created to generate maximum data and 

mechanical loads on the SAS disk drives 

(large block random seek patterns).  

Thermo couplers were placed throughout 

the system to record temperature at key 

components areas including each of the 

AMC disks.  Finally the exit air velocity was 

also measured at three regions at the top of 

the ATCA storage blade. 

Fig 1. Baseline test configuration.   

http://www.sanblaze.com/


 

Thermal Solutions for AMC disks 3   
                                                                       

        
 

Thermal 3D-CAD modeling 

With the data collected from the lab test environment, SANBlaze focused on creating a flowtherm® 3D computer simulation 

model of the storage blade and the AMC sites.  Experts from Degree Controls Inc. (www.degreec.com) were consulted to 

accelerate the complex task of creating and correlating the model.  Once the 3D CAD model was adjusted to match the 

measured lab results, it was possible to vary model input parameters for temperature and air flow.  It became quickly evident 

that in a worst case NEBS environment of 55° C, the top AMC SAS disk site would reach 75° C, far exceeding the 

manufacturer’s maximum temperature ratings.   

AMC SAS Heat sink design tradeoffs  

In our opinion, the effort spent to create the 3D thermal models was more than recouped with the ability to simulate various 

3D mechanical designs for the heat sink.  The 3D model included geometric representations of the AMC SAS drives as well 

as the host ATCA carrier.  This provided insight into the airflow profile and allowed the engineers to evaluate the 

effectiveness of various heat sink designs in relation to how it affected board impedance (air resistance), its material 

selection (copper vs. aluminum) and its impact to other critical ATCA components with their own cooling needs (CPU and 

XAUI).   
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Fig 2. Thermo couplers to monitor 

ATCA blade temperatures.   

Fig 3. 3D model showing the airflow 

velocity through the SAS disks.   

http://www.degreec.com/
http://www.sanblaze.com/


AMC SAS heat sink effectiveness 

The engineering team at Tennmax favored Icepack® (Fluent Inc.) thermal analysis software for modeling and 

predicting cooling.  With the heat sink choice and modeled airflow, CAD simulations showed our design provided 

nearly a 10° C temperature reduction in the top AMC slot. 
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AMC SAS Heat sink design tradeoffs (continued) 

When it came time for final design implementation, the team consulted with Tennmax America (www.tennmaxusa.com) 

who not only provided a second opinion analysis of our high performance heat sink design but also provided 

manufacturing services.    Both teams recognized the inherent low impedance air channels to the right and left side of 

the drive module.  These pockets represented an ideal area to locate heat sinks for heat dissipation and represented 

the greatest influence on the final mechanical solution.   

                                                  .                            

Fig 5. AMC slot temperatures with SAS heat sink installed.   

Fig 4. Final SAS disk heat sink 

design.   

http://www.sanblaze.com/
http://www.tennmaxusa.com/
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 AMC SAS heat sink effectiveness (cont.) 

The final phase of all these efforts was to manufacture samples and empirically measure the 

heat sink in a live system.   These results confirmed the models and showed the heat-sink 

was highly effective at improving cooling.  Under max I/O load, measurements were taken on 

the top most drive. 

 Temp. Without 

Heat sink 

Temp. With 

Heat sink 

% 

improvement 

Simulation Model @55C 75 66.4 11.4% 

Simulation Model @25C  37.3 33.2 11.0% 

Measure Results: @25C 

  

  
(Actual Meter 

Reading) 

  
(Actual Meter 

Reading) 

11.2% 

 

Summary 

This document highlights a significant thermal operating advantage of the SANBlaze AMC48 

SAS disk module.   With proper airflow, these AMC carriers can lower the average operating 

temperature and increase MTBF.  Customer can expect this feature to proliferate across 

SANBlaze Technology’s entire AMC disk product family.  SANBlaze Technology is dedicated 

to delivering innovative storage and network storage solutions to the embedded 

telecommunications markets, and has collaborated with both ATCA and uTCA OEMs to 

create solutions that exceed expectations. 

 
 
 
For more information please visit the SANBlaze web site at:  www.sanblaze.com  
 or send email info@sanblaze.com 
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SANBlaze is a leading provider of storage solutions for embedded 

systems, delivering high performance enterprise storage technologies 

and functionality to the embedded computing market. Our AMC, 

PMC, ATCA and cPCI board level storage solutions provide 

maximum design flexibility, ease of integration and cost effectiveness. 
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