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Welcome to the óSupercharging Performance of 2 mm HM Backplanesô training 

module. 
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This module demonstrates how to significantly improve the performance of 

legacy 2 mm hard metric backplanes by up to 5 Gbps without disruptive and 

expensive backplane redesign and a forklift chassis upgrade. 
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In the perpetual quest for speed, design engineers often have to choose between 

upgrading or completely redesigning their systems. 2.00 mm x 2.00 mm Hard 

Metric (or óHMô) Connector Backplanes are limited to 1.5 Gbpswhile many 

new applications require 5 Gbps. There is no known easy way to upgrade 

existing 2 mm HM Backplanes to 5 Gbpswithout a forklift upgrade. So, what 

can equipment vendors do to help customers, who have made substantial 

investments in 2 mm Hard Metric backplanes, to leverage or extend the life of 

their investment? 
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There are three common problem situations. The first is the 2 mm HM 

backplane connectors used in legacy VERSAmoduleEurocard(or óVMEô) 

systems. The industry standard connector designated óP0ô (also known as the 

óB19ô) on VME64x with VITA31 is limited to a maximum speed of 1.5 Gbps

per differential pair. VXS standard allows faster (5Gbps) speeds but the 7-row 

VXS connectors are not compatible with VITA31. 
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The second problem area is CompactPCI (or ócPCIô) backplanes. Industry 

standard cPCI bus connectors with PICMG 3.16 are limited to a maximum speed 

of 1.5 Gbps per differential pair. Legacy systems using cPCI applications are 

transitioning to higher speeds with ATCA and MicroTCA (respectively 

Advanced and Micro Telecommunications Computing Architectures). However, 

to achieve these higher speeds requires a disruptive backplane upgrade.
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There are also problems with proprietary design backplanes using HM 

connectors. Industry standard IEC 61076-4-101 2mm HM connectors in 5, 5+2, 

8, and 8+2 Row are limited to a maximum speed of 1.5Gbps per differential 

pair. 
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Until recently, there were no known interconnect products available on the 

market to support upgrading existing 2 mm hard metric connector-based systems 

in a convenient, cost-effective manner. However, 3MÊ MetPakHigh Speed 

Hard Metric (or óHSHMô) Press-Fit Connectors are designed to resolve this 

problem andprovide a cost-effective upgrade to higher speed. 
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3MÊ MetPak HSHM backplane connectors are based on the industry standard 

for 2 mm hard metric connectors. 
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The 3MÊ MetPakHSHM connectors are available in 5 and 8 row form factors 

and provide true signal density of 101 mated pairs per linear inch. The dual 

beam contact construction makes for high reliability required in high 

performance systems, such as communications networking equipment, military 

electronics and automated test equipment. 3M MetPakHSHM connectors are 

the only 2mm Hard Metric  pin compatible connectors  that provide immediate 

performance upgrade to standard 2mm Hard Metric Systems 
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3Môs unique design lets you configure the connectors for either stripline-

shielded signals, single-ended signals or differential paired signals in either rows 

or columns. Running the differential pairs in rows eliminates the problem of 

skew inherent to column differential pairs and this is the configuration used for 

cPCIand VME applications supporting newer high speed serial I/O protocols. 
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The design allows the connector to run data rate speeds up to 5 Gbps (gigabits 

per second), providing maximum performance but with minimal cross talk, low 

skew and exceptional flexibility. The HSHM connector is the high-speed 

solution for challenging electrical performance requirements in 5-row hard 

metric backplanes. 
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The 3MÊ MetPakHSHM B19 fully shielded connector mates with standard 2 

mm 5-row cPCI/hard metric headers located on the backplane of a rack system. 

These are designated the óP0ô connectors on VME64x with VITA31 systems; 

and óP3ô connectors on cPCIboards designed to comply with PICMG 3.16. Full 

pin-to-pin compatibility can be maintained with existing VME and cPCI

backplanes. 
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Significantly, a performance improvement up to 3x can be achieved by using 

daughter cards with 3M brand MetPak HSHM sockets mated to standard 

unshielded5-row 2 mm hard metric headers. So, even where the HM backplane 

header is unshielded, a significant performance improvement can be gained. 
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Letôs look at some test data. Compare these eye patterns. In this test, a generator 

injects a pulse in a test board, across a mated pair of connectors, to a receiver 

board. The results are captured on an oscilloscope. In the first set of results, a 5-

row HM header and HM socket connector ïthe design commonly found in cPCI

2.16 and VME64x equipment ïare tested. 
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As the data rate increases through 3, 4 and finally 5 Gbps the eye begins to 

collapse. In contrast, in the second test sequence, the unshielded HM socket is 

replaced with a 3MÊ MetPak HSHM fully shielded socket connector. The 

difference in openings and jitter is remarkable. 
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Furthermore, crosstalk can also be significantly reduced. In a separate test using 

a Time-Domain Reflectometer (or óTDRô), also known as ñcable radarò or 

ñpulse echo testerò, near end crosstalk (óNEXTô) is circuit-under-test. Any 

change in the circuit's impedance is shown on the TDR display as an upward 

bump or downward dip in the waveform, depending on the type of event. 
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The graph - shown here - plots the results of two tests and compares HM Header 

to HM Socket and HM Header to HSHM Socket connectors. The signal pattern 

assumes two differential pairs per column with middle row grounded. In the HM 

to HSHM impedance TDR plot, crosstalk to the neighboring pair is cut nearly in 

half even at rise times as fast as 100 picoseconds and crosstalk to pairs on the 

opposite side of the ground row is negligible. 
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These gains can be achieved without the need to relay the board. Since the 3MÊ 

MetPakHSHM backplane connectors are based on IEC 61076-4-101 - the 

industry standard for 2 mm hard metric connectors - these fully shielded socket 

connectors are footprint compatible with unshielded HM connectors on a typical 

single board computer. That means the unshielded socket can be replaced with a 

press-fit shielded connector with relative ease. 


