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Sulelercharging Performance of 2 mm Hard Metric
(HM) Backplanes

= Purpose

- To explain how the 3M™ MetPak™ HSHM Backplane
Connector is designed to significantly improve performance of
systems using standard HM backplane headers

= Objectives

- Highlight key features and describe applications for the 3M
MetPak HSHM Backplane Connector

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.



Redesign or Retrofit?

= 2 mm Hard Metric Connector Backplanes are limited to
1.5 Gbps while most new applications require 5 Gbps

= There is no known easy way to upgrade existing 2 mm
Hard Metric Backplanes to 5 Gbps without a forklift
upgrade

= What can equipment vendors do to help customers, who
have made substantial investments in 2 mm Hard Metric
backplanes, to leverage their investment?

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 6HMO6) ConnectGbpswHeanakyp!| anes art
new applications require Gbps There is no known easy way to upgrade

existing 2 mm HM Backplanes toGbpswithout 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?



Problem 1

VME 64x Backplane

5 Row DIN Connectors

P0 Connector = 5 row 2 mm B19 Hard Metric

5 Row DIN Connectors

VME 64x Backplane (12 slots shown)
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There are three common problem situations. The first is the 2 mm HM

backplane connectors used in legg&RSAmoduleEurocardl or 6 VME 6 )
systems. The industry standard connect ol
6B196) on VME64x with VITA31 Glps!l i mited
per differential pair. VXS standard allows faster (5Gbps) speeds butrtve 7

VXS connectors are not compatible with VITA31.



Problem 2
CompactPCI™ Backplane
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B22 Hard Metric

B22 Hard Metric
oo e e|nee A22 Hard Metric
A22 Hard Metri
ard Hetric B19 Hard Metric
B22 Hard Metric
3U cPCI Backplane
IEC 61076-4-101 2 mm Hard A22 Hard Metric
Metric Connectors (5 row) 6U cPCI Backplane
The second problem area is Compact PCI

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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Problem 3

Other 2 mm Hard Metric Backplanes
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There are also problems with proprietary design backplanes using HM
connectors. Industry standard IEC 610%¥601 2mm HM connectors in 5, 5+2,

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

IEC 61076-4-101
2 mm Hard Metric Connectors
(5 row, 5+2 row or 8 row, 8+2 row)

Other Backplanes
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Solution
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Until recently, there were no known interconnect products available on the

market to support upgrading existing 2 mm hard metric connbat®d systems

ina convenient,cos f f ect i ve man nbletPakHiloSpeeder , 3 ME
Hard Metric (-&itComnet®rd MédesigRed o sesolve this
problemandprovide a coseffective upgrade to higher speed.



3M™ MetPak™ HSHM Backplane Connectors
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3ME Met Pak HSHM backplane connectors ar e
for 2 mm hard metric connectors.



3M™ MetPak™ HSHM Backplane Connectors

* Product features
- - True signal density:
- 8-Row - 101 signals per linear inch (40 lines per centimeter)
« 5-Row - 63 signals per linear inch (25 lines per centimeter)
Modular hard metric format:
- 8-row - 176 (D), 200 (E) and 88 (F) signal modules

- 5-row - 110 (A), 95, 105 and 125 (B), and 55 (C) signal modules
High performance: over 5 Gbps backplane; 10 Ghps w/cable assemblies

= Value proposition and typical applications

The only pin compatible connector that provides immediate performance upgrade to
standard 2mm Hard Metric Systems

High performance, controlled impedance and shielding - 360 deg. *Virtual Coaxial Box”
Orthogonal backplanes — minimizes trace lengths for orthogonal backplanes
Highly customizable process and assembly — allows custom connector designs to solve

specific problems
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The 3wdtPakHSHM 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 \8@PakHSHM connectors are

the only 2mm Hard Metric pin compatible connectors that provide immediate
performance upgrade to standard 2mm Hard Metric Systems



3M™ MetPak™ HSHM Backplane Connectors

* HSHM * HSHM « HSHM
*Xand :I-axi:.dsiﬁelam individual contacts  Xand Y axis shielding contact pairs « Xand Y axs shielding contact pairs

« Stripline shielding « Coaxial shielding in rows in columns
« Differential pair shielding (rows) « Differential pair shielding (columns)
0 ©3M 2009. All Rights Reserved. w
3Més unique design | ets yosfripiceenf i gur e

shielded signals, singlended 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
cPCland VME applications supporting newer high speed serial I/O protocols.

t
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3M™ MetPak™ HSHM Backplane Connectors

4

8-Row Connector - Select Signal Integrity Data:

Characteristic Impedance: Single Ended (100 ps rigetime) Nominal 50 Ohm
Differential (100 ps risetime) Nominal 100 Ohm

Crosstalk: Multiline single ended (250 ps risetime) Near End 7.0%
Multiline single ended (250 ps risetime) Far End  4.5%
Multipair differential (100 ps risetime) Near End  6.0%

Multipair differential (100 ps risetime) Far End  3.0%
Propagation Delay: Row A: 96 ps
Row H: 182 ps
Bandwidth: Differential 5 Gb/s
Connector 10 dB Row A and Row H: 4.5 GHz
Return Loss: Rows B through G: 8.0 GHz

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 ‘sgbed

solution for challenging electrical performance requirementsrowshard

metric backplanes.



3M™ MetPak™ HSHM Backplane B19 Connector
e
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The 3wdtPakHSHM B19 fully shielded connector mates with standard 2

mm 5row cPCl/hard metric headers located on the backplane of a rack system.
These are designated the 6P006 connector s
and O0P306 ccPClboardsdesigned taocomply with PICMG 3.16. Full

pin-to-pin compatibility can be maintained with existing VME aiRCl

backplanes.
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3x Speed with Only a Daughter Card Change

HMor cPCI
Backplane and
HSHM
Daughter Cards

HM or ¢PCI
Backplane and
Daughter Cards

= Existing HM or cPCl backplane can be used without changes
= Daughter cards are populated with HSHM shielded, controlled

impedance sockets instead of HM or cPCl sockets

- Interstitial grounding needed by HSHM typically necessitates re-spin of daughter
cards to connect shields to daughter card ground plane

Significantly, a performance improvement up to 3x can be achieved by using
daughter cards with 3M brand MetPak HSHM sockets mated to standard
unshielded-row 2 mm hard metric headers. So, even where the HM backplane
header is unshielded, a significant performance improvement can be gained.



Eye Pattern Improvement
2 Gbps ) 3 Gbps , 4 Gbps ) 5 Gbps |

HM
Headers,
HM
Sockets

HM
Headers,
HSHM

Sockets

= Test using Pulse Generator and Oscilloscope

Letds | ook at some test data. Compare tl
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 connecitdhe design commonly found oPCl

2.16 and VME®64x equipmeiitare tested.
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Eye Pattern Improvement

2 Gbps 3 Gbps , 4 Gbps ) 5 Gbps

HM
Headers,
HM
Sockets

HM
Headers,
HSHM
Sockets

T [~ ALA) i i

= HM headers mated to HSHM sockets provide tremendous
improvement in eye opening and jitter up to at least 5 Gbps

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 3ME MetPak HSHM fully st
difference in openings and jitter is remarkable.
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Near End Crosstalk Improvement

Aggressor Pair Victim Pair
ED-ED Crosstalk
Row
E S+
D S-
Cc
B S+ S+
A S- S-
Risetime 35 ps 100 ps 200 ps 300 ps
HM-HM 5.0% 4.4% 3.5% 2.9%
HM-HSHM 3.3% 2.5% 1.7% 1.2%
Improvement 34% 43% 51% 59%

= Signal pattern assumes two differential pairs per column with the middle row grounded
= Crosstalk to neighboring pair is cut nearly in half even at rise times as fast as 100 ps!
= Crosstalk to pairs on opposite side of ground row is negligible

Furthermore, crosstalk can also be significantly reduced. In a separate test using
ectometer

aTimeDo mai n
Apul se echo

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.

Ref |

testero,

(or

6TDRO) ,

a l

S |

n e aunderent.dAnyc r os st al k
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Impedance Profile Comparison

— HM Headers Mated to HM Sockets

150 1 HM Socket — HM Headers Mated to HSHM Sockets |
T a0 | Discontinuity -
é 130 HM Socket
g 0 HSHM Socket Discontinuity [\
§ Discontinuity ’ \A
E- 110
E 100
” ’ HSHM Socket
o Discontinuity ~ —
70
0 1 4 5 6 7

Time (ns)

= All data measured at Risetime = 35 ps

= Peak impedance of HM-HM combination is 40 ohms higher at first
interconnect than when HSHM socket is used!

8

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.

17



These gains can be achieved without the
MetPakHSHM backplane connectors are based on IEC 6401®1 - the

industry standard for 2 mm hard metric connectahese 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
pressfit shielded connector with relative ease.
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