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Abstract
This standard defines the methodology and implementation details to alow the creetion of
conduction cooled PMC modules to ensure dectricd and physica compatibility with various
host card modules onto which conduction cooled PM Cs are mounted.

Foreword
The VMEDbus has become the open standards bus of choice for awide range of diverse
indugtrid and military computing gpplications, with hundreds of manufacturers providing
thousands of unique and diverse products to the market.

The addition of industry standard mezzanine modules - like PMC - to VMEDbus base (or host)
boards, expands the on-board capability and enables those boards to be easily modified to
meet the intended gpplications.

As PMC becomes the pervasive and defacto industry standard for mezzanine cardsin the air
cooled VMEbus market, there is a need to trangition this technology into the conduction cooled
market segment. The god of this sandard isto alow the intermixing of different vendors air and
conduction cooled PMC modules onto air and/or conduction cooled host card modulesto the
maximum extent possible. Intermixing of air cooled PMC and conduction cooled PMC
mezzanine modules on asingle type of basefhost card is generdly intended for devel opment

purposes only.

Do not specify or claim conformance to this draft standard
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-- Thefollowing 7 sections will not be included in the final standard --

Comments, Correctionsand/or Additions

Anyone wishing to provide comments, corrections and/or additions to this proposed draft
standard, please direct them to the Task Group chair:

Mike Macpherson VITA 20 Chair & Draft Editor
VISTA Controls
27825 Fremont Court
Santa Clarita, CA 91355
Phone: 661-257-4430 Fax: 661-257-4782
Email: mac@V1STAcontrols.com Web ste: hitp:/Amww.VISTAcontrols.com

The best method to provide corrections and smdl additionsis via marking up the specific pages
and faxing them to the chair. For longer additions, please provide textud information viaemall.
This draft standard has been prepared and is being edited in Microsoft Word 2000, under
Windows 98.

VSO and Other Standards

Should anyone want information on other standards being developed by VSO, VME Product
Directories, VME Handbooks, or genera information on the VME market, please contact the
VITA office a the address or phone number given on the front cover. Copies of the VSO
minutes plus VSO meeting announcements and agenda can be retrieved from VITA Home Page
listed on the front cover. Copies of various draft sandards can aso be downloaded from

VITA Home Page.

Change Bars

All paragraphs changed in this draft from draft 1.9 are marked with a change bar on the right
side of the paragraph. Any table entry that was changed will have a double bar on theright sde
of changed entry.

Draft Summary

Draft 1.10 represents minor changesto draft 1.9. Specificdly, figure 4-1 was accidentaly
deleted and the footers did not reflect the correct draft revison. Additiondly, the Task Group
Chair and draft editor has changed from Hans Ohman of DY 4 to Mike Macpherson of VISTA
Controls.

Do not specify or claim conformance to this draft standard
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1 Introduction

This standard defines the mechanica and thermal interface for a conduction cooled PCI
mezzanine card (CCPMC) to alow compatible intermatability of products. This standard is
based on the physical (mechanical) layers defined in IEEE P1386/P1386.1 (CMC/PMC) draft
gtandard, however provision has been made for increased mechanical support for enhanced
shock and vibration performance.

Typicd usage would be for a CCPMC module to be fitted on top of ahost VMEbus card that
conformsto |EEE 1101.2-1992, Standard for Mechanica Core Specifications for Conduction
Cooled Eurocards. However, it is possible for a CCPMC card to be fitted to any other host
card aslong as that host card presents a mechanica and thermal interface that conformsto this
specification.

The thermd interfaces to the host has been achieved with minimum redtriction to the mezzanine
component area by utilizing the front panel and centra stiffening bar areas, normally associated
with a conduction cooled assembly. Additiona therma interfaces are optiona for enhanced
thermal performance, however these thermal interfaces further reduce available component
area.

The CMC/PMC standard defines a printed circuit board (PCB) profile that extends beyond the
component boundary of the VME base card. Therefore, the PCB |length must be reduced from
149.0 mm to 143.75 mmihe PCB-tength-must-beredueced to be compliant with IEEE 1101.2.
The reduction in length does not impact the bezd holes and therefore compatibility with air-
cooled assembliesis maintained. Similarly, the base card zero-component-height and
mezzanine card component 1/0 boundary areas are maintained so that the mezzanine card
artwork can accommodate front pand 1/0 as well asincreased component heights. The front
pand /0O connectors would not normally be fitted on conduction cooled assemblies, the 1/0
being mapped to the motherboard J2 or PO via the Pn4 mezzanine card connector. The
position of the CCPMC front edge and connectors Pnl to Pn4 are unchanged with respect to
the front edge of the base card.

Do not specify or claim conformance to this draft standard
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1.1 Terminology, Definitions and Abbreviations

The following terminology, definitions and abbreviations are utilized throughout this document
and are sated herefor clarification.

Air cooled
A methodology of cooling active and passve components on a CCA by utilizing elther
natura free, or forced air convection from an area of higher temperature to lower
temperature.

CCA
Abbreviation for Circuit Card Assembly

CCPMC
Abbreviation for Conduction Cooled PCl Mezzanine Card

Conduction cooled
A methodology of cooling active and passive components on a CCA by utilizing direct
heat conduction from an area of higher temperature to lower temperature.

Host Card
A module that inserts into amother board (or backplane) which holds a mezzanine
card.

M ezzanine Card
An add-on printed circuit board (PCB) which is mounted pardld to ahost (or base)
computer board module.

PCI
Periphera Component Interconnect

Do not specify or claim conformance to this draft standard
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PMC
Abbreviation for PCl Mezzanine Card

CMC

Abbreviation for Common Mezzanine Card

Thermal Interface
Physicd area specificaly dlocated for direct mechanica contact for the conduction of

heet from alower leved assembly to ahigher level assembly.

Do not specify or claim conformance to this draft standard
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1.2 References

|[EEE 1101.2-1992 Mechanical Core Specifications for Conduction Cooled Eurocard
ANSI/VITA 1-1994 VMEDbus standard

ANSI/VITA 1.1-1997 VME64 Extensons Standard |
|EEE P1386/Draft 2.0 CMC Draft Standard

|EEE P1386.1/Draft 20 PMC Draft Standard

|EEE 1101.1-1991 Eurocard specification |

SO 4527 Autocataytic Nickd Phosphorus Coatings - Specification and Test
Methods

SO 7599 Anodizing of Aluminum and Its Alloys — Generd Specification for
Anodic Oxide Coating on Aluminum

1.3 Standard Terminology

To avoid confusion and to make very clear what the requirements for compliance are, many of
the paragraphsin this sandard are labeled with keywords that indicate the type of information
they contain. The keywords are listed below:

Rule
Recommendation
Suggestion
Permission
Observation

Any text not labeled with one of these keywords describes the structure or operation. It is
written in either adescriptive or anarrative style. These keywords are used as follows:

Rule <chapter >.<number>:

Rules form the basic framework of this draft sandard. They are sometimes expressed in the
text form and sometimesin the form of figures, tables or drawings. All rules shal be followed to
ensure competibility between board and backplane designs. All rules use the words “shall” or
“shall not” to emphasize the importance of the rule. The words “shdl” or “shdl not” are
reserved exclusvely for gating rulesin this draft sandard and are not used for any other
purpose.

Do not specify or claim conformance to this draft standard
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Recommendation <chapter>.<number>:

Wherever arecommendation appears, designers would be wise to take the advice given. Doing
otherwise might result in some awkward problems or poor performance or some levels of
incompatibility. While the architecture has been designed to support high- performance systems,
it is possible to design a system that complies with dl the rules but has abysmd performance. In
many cases adesigner needs a certain level of experience in order to design boards that ddliver
top performance. Recommendations found in this standard are based on this kind of experience
and are provided to designers to speed their traversd of the learning curve. All
recommendations use the words “should” or “should not” to emphasi ze the importance of the
recommendation. The words*“should” or “should not” are reserved exclusively for stating
permission in this draft standard and are not used for any other purpose.

Suggestion <chapter>.<number>:

A suggestion contains advice which is hepful but not vita. The reader is encouraged to
consider the advice before discarding it. Some design decisions that need to be made in the
designing boards are difficult until experience has been gained. Suggestions areincluded to help
adesigner who has not yet gained this experience. Some suggestions have to do with designing
boards that can be easily reconfigured for compatibility with other boards, or with designing the
board to make the job of the system integration and debugging essier.

Permission <chapter>.<number>:

In some cases, arule does not specificdly prohibit a certain design approach, but the reader
might be left wondering whether that approach night violate the spirit of the rule or whether it
might lead to some subtle problem. Permissions reassure the reader that a certain approach is
acceptable and will causeno problems. All permissions use the words “may” or “may not”
to emphasize the importance of the permisson. The lower-case “may” words are reserved
exclusvey for sating permissonsin this draft sandard and are not used for any other purpose.

Observation <chapter >.<number>:

Observations do not offer any specific advise. They usudly follow naturdly from what
information has just been presented. They spell out the implications of certain rules and bring
attention to things that might otherwise be overlooked. They dso give the rationde behind
certain rules so that the reader understands why the rule must be followed.

Do not specify or claim conformance to this draft standard
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2 CCPMC Specification

2.1 Requirements

Mezzanine cards are generdly utilized to maximize the available board surface area of a CCA
mounted into a physica backplane/chasssdot. Typica gpplications of these would include
conduction and air-cooled card cages and chassis. Figure 2-1 illustratesasngle sze PMC
mezzanine card mounting onto a host card as defined by this sandard. Host VMEbus cards
can typically accommodate 1 or 2 PMC modules. Mounting and pin-outs are defined in the
related CMC and PMC standards.

CCPMC Mezzanine
Face Plate Rib

\

Center Rib

) Host Card

P2 PO \ P1

PMC Connectors

Figure 2-1 Diagram of single CCPM C fitted onto a host card
There can be eight (8) types of PMCs applicable to this standard:

Air cooled PMCs with faceplate 1/0

Air cooled PMCs backplane I/0

Air cooled PMCs with both type of 1/0

Air cooled PMCswithout any 1/0 (e.g. memory expansion card)
Conduction cooled PMCs with faceplate 1/0

Conduction cooled PM Cs without faceplate I/0

Conduction cooled PM Cs with both types of 1/0

Conduction cooled PMCs without any 1/0

N U~ WDNE

Do not specify or claim conformance to this draft standard
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There are dso three types of host cards:

1. Air cooled host cards
2. Conduction cooled host cards with fixed ribs
3. Conduction cooled host cards with removable ribs

2.2 Compatibility

The following table describes the compatibility between mezzanine cards and the host card.
“Fully compatible’ means that the mezzanine card can be fitted on top of that host card without
interference. The god isthat al conduction cooled mezzanine cards can be fitted on both air
cooled and conduction cooled host cards and air cooled mezzanine cards can be fitted on
conduction cooled host cards with removable ribs for use in a development environmen.

Table 2-1 Compatibility Matrix

Air cooled Air cooled Conduction cooled | Conduction cooled
mezzaninecards | mezzaninecards | mezzaninecards | mezzanine cards
with faceplate | without faceplate | without faceplate | with faceplatel/O
1/0 /0 /O
Air cooled host card fully compatible | fully compatible fully compatible fully compatible
Conduction cooled host not compatible not compatible fully compatible not compatible
card (fixed rib) (note 1) (note 4) (note 4)
Conduction cooled host lab compatible lab compatible fully compatible fully compatible
card (removablerib) (note 2) (note 2) (note 4) (note 3)

Notes:

1. Air cooled mezzanine cards without faceplate 1/0 could be compatible with conduction
cooled host cards with fixed ribs if components on the mezzanine do not interfere with the
diffening ribs on the host card.

2. Although air cooled mezzanine cards can be fitted on conduction cooled host cards with
removable ribs, these mezzanine cards may not have been designed to operatein a
deployable environment. It isenvisoned that this combination would be used in a
|aboratory/prototyping environment only.

3. Conduction cooled mezzanine cards with faceplate 1/0 will require a modification to the
faceplate rib. Thiswill to some degree affect therma and structura performance.

4. Conduction cooled host card may have to be configured to accept a specific conduction
cooled mezzanine card, depending on use of optiond therma interfaces.

Do not specify or claim conformance to this draft standard
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2.3 Theory of Operation and Usage

Conductioncooled modules are used wherever convection cooling or forced air cooling is not
possible or appropriate for the end-use application. For example, a CCA might consist of a
PWB bonded to a conduction plate. The conduction plate isametdlic panel that conducts heeat
from CCA componentsto the edge of the CCA. The conduction plate is a three-dimensond
part requiring small tolerances to ensure that it does not interfere with component leads and that
it provides accurate location of the CCA in the chassis card dot. Conduction cooling can so
be accomplished by embedding meta layers and thermd vias within the core of the PWB
and/or incorporating optional metal inserts to match various component heights.

2.3.1 Component Layout

Conductioncooled CCAs usad in rugged and extended temperature environments present
certain design chalenges. Of prime concern isthe layout of components to ensure efficient and
effective heat transfer to card edge.

A number of principles can be stated that help define the component layout on a conduction
cooled CCA. In generd, the hegt flow isfrom the center line of the CCA to the thermal
interface (or snk) normally located at the top and bottom edges. Components with a significant
dissipation should be placed such that the therma path to the CCA edge is minimized.

To ensure arobust mechanical performance, typical implementations of CCAs using this
specification would incorporate stiffening ribs that run aong the height axis. Depending on the
end application, one, two, or three stiffening ribs could be positioned between the connector
and the front edge. The best mechanica support is dong the edges of the CCA with good
support aong the stiffening ribs. High-dissipation parts would have priority at the card edge.

This specification alows for conduction cooled CCAs to have stiffening ribs that can be ether
fixed or removable,

Do not specify or claim conformance to this draft standard
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3 Conduction Cooled PM C M echanics

Rule 3.1 CCPMCs shdl be desgned to fit on al ar cooled PMC fitted host
cardsper Table2-1. See Figure 3-1 CCPMC Mezzanine Module.

Rule 3.2 Components on a CCPMC shdl conform to the envelope specifications
asdefined in |EEE P1386 Common Mezzanine Card Specification |
Figure 4-8. The minimum stacking height of a CCPMC connector shall
be 10 mm. 8 and 9 mm stacking heights are disallowed.

Permisson 3.1 A CCPMC may be single width or double width.

Permission 3.2 A CCPMC may use fewer screw fastening locations than defined in
Figure 3-1 aslong as specified therma and vibration specifications are |
met.

Permisson 3.3 CCPMC may not have front panel bracket fitted. However standard
mounting holes are provided.

Observation 3.1 Optima mechanica and therma performance is obtained when al screw
fagtening locations are utilized.

Rule3.3 CCPMC ghdl provide dl features as per Figure 3-1.

Rule34 Blectricad ground returns shdl not be made through the thermd interface.

Do not specify or claim conformance to this draft standard
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Figure 3-1 CCPMC Mezzanine Module. Note for detail of standard PMC/CMC features

(voltage keying, standoff positions, keep-out aress, etc.) Ref IEEE P1386.
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4 Conduction Cooled Host Card M echanics

Rule4.1 CCPM C-cards shall fit on conduction cooled host cards as per Table 2- |
1. SeeFgure4-1 CCPMC Host Module.

Rule 4.2 Components under a CCPMC shdl conform to the envelope
specifications as defined in IEEE P1386 Common Mezzanine Card |
Specification Figure 5-20. The minimum stacking height of a CCPMC
connector shdl be 10 mm. The 8 and 9 mm stacking heights are

disalowed.

Permisson 4.1 A conduction cooled host card may be designed with either fixed ribs or
removableribs.

Permission 4.2 Conduction cooled host card may provide a mechanism to alow fitting
of anair cooled PMC.

Observation 4.1 The therma/tiffening ribs on a conduction cooled host card protrude
into the space claim of an air cooled PMC. For complete compatibility
with air cooled PMCs, the ribs would have to be removed.

Permisson 4.3 A conduction cooled host card may be designed to hold one or two
CCPMC:s.

Rule4.3 A conduction cooled host card shdl provide dl features as defined in
Figure 4-1 CCPMC Host Module.

Rule4.4 Electrica ground returns shal not be made through the thermd interface.

Do not specify or claim conformance to this draft standard
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Figure4-1 CCPMC Host Module Note for detail of standard PMC/CMC features (voltage
keying, standoff positions, keep-out aress, etc.) Ref IEEE P1386
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5 Thermal Interface M echanics

Rule5.1 Primary therma interfaces, which are shown in Figure 3-1, shdl be
mandatory for eonduction-cosled CC-PMCs. |

Permisson 5.1 For enhanced thermd performance, secondary thermd interfaces may
be added to a CCPMC on either sde 1, side 2 or both sides of the
module, per Figures 3-1 and FHgure 5-1. |

Rule5.2 CCPMCs utilizing secondary thermd interfaces shal be designed for
cooling from the primary interfaces and ether the left or right secondary
thermd interface. However, CCPM Cs uitilizing secondary thermal
interfaces shall have both right and left Sde interfaces.

Permisson 5.2 For host cards designed with asingle CCPMC site only, provison may
be made for cooling from both the left and right secondary therma
interfaces for enhanced therma performance.

Rule5.3 Host card designs shd| be capable of being configured to accommodate
adl possible thermd interfaces specified in this sandard.

Observation 5.1 It is recognized that CCPM Cs have been designed, built and delivered
prior to the release of this stlandard and implementation of a secondary
thermdl interface. |

Rule5.4 Host card designs shdl not prohibit ingdlation of CCPMCs with
components in a particular secondary therma interface area.

Rule5.5 Therma conducting surfaces of both the CCPMC and the host card
shdl be graight and have flatness of 0.002 mm per mm of length or
better. The surface roughness shal be RMS 0.65 mm (24 minches) or
better.

Observation 5.2 Hatness and surface finish are critica in attaining the therma impedance
requiremen.

Rule 5.6 The thickness(es) of the CCPMC primary and secondary thermd
interfaces shal be conggtent with the applicable stacking/standout height

Do not specify or claim conformance to this draft standard
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Observation 5.3

Permisson 5.3

Observation 5.4

Permisson 5.4
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The thermal conducting surfaces of both the CCPMC and the host card
shdll be corrosion resstant or treated to resst corrosion.

Corrosion products on conduction clamping surfaces have been shown
to subgtantialy degrade thermad performance over time.

Aluminum structure may be sulfuric anodized and sedled to meet this
rule, ref: 1SO 7599.

Hard anodizing is not recommended as the hard oxide case substantialy
inhibits heet trandfer.

Aluminum structure may be eectrolyses nickd plated to meet thisrule,
ref: 1SO 4527.

Do not specify or claim conformance to this draft standard
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Secondary Thermal
Interface Regions
(on both Side 1 &

Side 2)
q Side 1 [
\
3 Left Side 5
\)
Q Q Q3
A 9
. Q
Primary Thermal
Interface Regions
(on Side 1 only)
\

Figure 5-1 Thermd Interface Definitions
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