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IEEE Standards documents are developed within the Technical
Committees of the IEEE Socie-
ties and the Standards Coordinating Committees of the IEEE
Standards Board. Members of the
committees serve voluntarily and without compensation. They are
not necessarily members of
the Institute. The standards developed within the IEEE represent a
consensus of the broad exper-
tise on the subject within the Institute as well as those
activities outside the IEEE which have
expressed an interest in participating in the development of the standard.

Use of an IEEE Standard is wholly voluntary. The existence of an
IEEE Standard does not im-
ply that there are no other ways to produce, test, measure,
purchase, market or provide other
goods and services related to the scope of the IEEE standard.
Furthermore, the viewpoint ex-
pressed at the time a standard is approved and issued is subject
to change brought about through
developments in the state of the art and comments received from
users of the standard. Every
IEEE standard is subjected to review at least once every five
years for revision or reaffirmation.
When a document is more than five years old, and has not been
reaffirmed, it is reasonable to
conclude that its contents, although still of some value, do not
wholly reflect the present state of
the art. Users are cautioned to check to determine that they have
the latest edition of any IEEE
Standard.

Comments for revision of IEEE Standards are welcome from any
interested party, regardless of
membership affiliation with IEEE. Suggestions for changes in
documents should be in the form
of a proposed change of text, together with appropriate supporting
comments.

Interpretations: Occasionally questions may arise regarding the
meaning of portions of standards
as they relate to specific applications. When the need for
interpretations is brought to the atten-
tion of the IEEE, the Institute will initiate action to prepare
appropriate responses. Since IEEE
Standards represent a consensus of all concerned interests, it is
important to ensure that any in-
terpretation has also received the concurrence of a balance of
interests. For this reason, IEEE
and the members of its technical committees are not able to
provide an instant response to inter-
pretation requests except in those cases where the matter has
previously received formal consid-
eration.

Comments on standards and requests for interpretations should be addressed
to:

Secretary, IEEE Standards Board
445 Hoes Lane
P.O. Box 1331

Piscataway, NJ 08855-1331
USA

IEEE Standards documents are adopted by the Institute of
Electrical and Electronic Engineers
without regard to whether their adoption may involve patents on
articles, material, or processes.
Such adoption does not assume any liability to any patent owner,
nor does it assume any obliga-
tion whatever to parties adopting the standards documents.
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Comments

If you have questions or comments regarding this draft, please
contact either the chair or draft
editor of this proposed standard:

Wayne Fischer
CMC Chair

FORCE COMPUTERS Inc.
2001 Logic Drive

 San Jose, CA 95124-3456 USA
Ph: 408-369-6250
Fx: 408-371-3382

 Em: wfischer@fci.com

David Moore
CMC Draft Editor

Digital Equipment Corporation
146 Main Street MLO11-4/U32
Maynard, MA 01754-2571 USA

Ph: 508-493-2257
Fx: 508-493-0652

Em: moore@eng.pko.dec.com

Introduction

(This introduction is not part of IEEE Std P1386-1995, Draft
Standard for a Common Mezza-
nine Card Family: CMC.)

The major goal of this draft standard is to provide the mechanics
of a mezzanine card family that
can be deployed on a variety of different host computer platforms.
These mezzanine cards can
be use to provide front panel I/O, rear panel I/O, additional local
host functions or a combination
of the three. The mezzanine card’s local bus can be PCI, SBus or
other local buses as they are
developed in the future.

The second goal of this draft standard is to only have one
mezzanine card mechanical definition
for a specific type of local bus rather than having multiple
mechanical implementations as has
happened in the past. Multiple mechanical implementations
fragments the market and destroys
economy of scale for manufacturing, engineering, sales and
marketing. A single mechanical
definition builds larger markets with many more unique functions
being provided for the multi-
tude of user applications, and at a lower price. Both the
suppliers and users win by enjoying the
benefits of a larger unified market.

Special thanks are due to Dave Moore, P1386 Working Group Draft
Editor, for the generation of
the many drafts, to Eike Waltz for the key mechanical designs of
the CMC and to Dave Rios on
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Pham are also to be thanked for their contribution to development of this
proposed standard.

Wayne Fischer, Chair
Harry Parkinson, Vice Chair

Dave Moore, Draft Technical Editor
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Draft Standard for a
Common Mezzanine Card Family: CMC

1 Overview

1.1 Scope

This draft standard defines the mechanics for a common set of slim
mezzanine cards that can be
used on VME64 boards, Multibus I boards, Multibus II boards,
Futurebus+ modules, desktop
computers, portable computers, servers and other similar computer
applications. Mezzanine
cards based on this draft standard can be used to provide modular
front panel I/O, backplane I/O
or general function expansion for the host computer.

1.2 Purpose

Majority of the popular RISC & CISC microprocessors are using the
same logical and electrical
layer for their high speed local bus. These same processors are
being incorporated onto VME64
boards, Multibus I boards, Multibus II boards, Futurebus+ modules,
desktop computers, portable
computers, servers and other types of computer systems. There is a
large market need for modu-
lar I/O and modular local function expansion via slim mezzanine
cards mounted parallel above
these host computer’s board.

This draft standard defines the mezzanine card mechanics for
these types of applications. This
mechanical definition is based on IEEE P1301.4.

1.3 General Arrangement

Mezzanine cards are intended to be used where slim parallel card
mounting is required such as
in embedded single board computers, desktop computers, portable
computers and servers. Fig-
ure 1-1 illustrates a single size and a double extended size
mezzanine card defined by this draft
standard.

Typical single and double size CMCs on VME64 are illustrated in
Figure 1-2. Implementation
of CMCs on Multibus II boards is similar to VME64 except that
Multibus II boards are 220 mm
deeper. Implementation on Futurebus+ modules is also similar,
except that Futurebus+ modules
are wider, deeper and higher than VME64 boards. CMCs can also be
used on 3U VME64
boards.

Multibus I boards don’t use front panels. I/O is right off the top
edge of the board. Figure 1-3
illustrates a single CMC and two single CMCs on a Multibus I board.

The size and shape of desktop computers, portable computers,
servers and other similar types of
computers varies considerably, depending on specific target
markets and associated needs. Fig-
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ure 1-4 illustrates how a CMC could be mounted inside a
desktop or portable computer host.
The I/O panel arrangement would be similar to one already illustrated.

Figure   1-1 Typical Single and
Double Extended CMCs
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Figure   1-2 Typical Single and Double CMC
on VME64 Host
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Figure   1-3 Typical One or Two
Single CMCs on Multibus I Host

Figure   1-4 Typical CMC in a Desktop or
Portable Computer Host
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1.4 Theory of Operation and Usage

CMCs are designed to be plugged into a slot, above the host’s
printed circuit board. The host
may place low height components under the mezzanine card for
additional functionality. The
host is to provide one or more slot opening(s) into which the
mezzanine card(s) are plugged. The
host slot opening provides mechanical support as well as EMI shielding.

For maximum utilization of component space, the mezzanine card is
typically placed such that
the major component side (side one) of the mezzanine card faces
the major component side (side
one) of the host computer’s main board.

The local bus interface to the host computer is provided via one
or more connectors between the
mezzanine card and the host board. These connectors reside on the rear of
the mezzanine card.

I/O off the mezzanine card can be via the front panel (bezel) or
via one or more of the mezza-
nine card connectors. If the I/O is through the mezzanine card
connector, the I/O is generally
routed to the host’s computer’s backplane, such as is commonly
done on VME64, Multibus I,
Multibus II and Futurebus+ based computer systems.

1.5 Parent-Children Standards

This standard acts as a parent standard to one or more children
standards. At the time this stan-
dard was developed and approved, two children standards were also
developed and approved at
the same time. These are: 1) P1386.1, Draft Standard for Physical
and Environmental Layers for
PCI Mezzanine Cards: PMC, and 2) P1386.2, Draft Standard for
Physical and Environmental
Layers for SBus Mezzanine Cards: SMC. Each of these two standards
provide the specific con-
nector pinout of the respective local bus, as they are routed on
to the mezzanine card. In the fu-
ture, additional children standards can be developed that use the
basic mechanical definition
(from this standard) but have different local buses.

Note that both P1386.1 (PMC) and P1386.2 (SMC) reference other
standards or documents for
the definition of the respective logical and electrical layers.

1.6 Conformance

A vendor of mezzanine cards or host computers (or host
peripherals) may claim compliance
with this standard only when the complete mechanical interface is met.

1.7 Dimensions

All dimensions in this draft standard are in millimeters (mm)
unless otherwise specified. Draw-
ings are not to scale. First angle projection has been used throughout this
draft standard.
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1.8 Coordinate Dimensions

(IEEE) P1301.4 [7]1 defines the actual dimensions of a 25 mm metric equipment
practice. These
actual dimensions are derived from coordination dimensions using
the principle of boundary and
axis references illustrated in IEEE Std 1301-1991 [10] and IEC
917-2-1 [4].

Overall dimensions and internal subdivisions are determined by
using different increments or
mounting pitches (mp1 = 25 mm, mp2 = 5 mm, mp3 = 2.5 mm, mp4 =
0.5 mm and mp5 = 0.05
mm). These mounting pitches have been used to derive the key
dimensions given in this stan-
dard. They are also used when extending this standard with
additional dimensions (where such
extensions are permitted) and when alternative positions of
piece parts are described. (In such
cases, it is obvious that the relationships between involved dimensions
shall be maintained.)

1 The numbers in brackets correspond to those of the references in Section 2.
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2.1 Trademarks

The following name used within this draft standard has been trademarked:

MULTIBUS is a registered trademark of Intel Corporation.

2.2 Relationship Between VME, VME64 and VMEbus

In the general market, the words "VME64", "VME" and "VMEbus" are
used somewhat inter-
changeably. The original VME specification is an IEEE standard,
IEEE 1014-1987 "IEEE Stan-
dard for a Versatile Backplane Bus: VMEbus". The new VME
specification, being standardized
by the VITA Standards Organization (VSO), under ANSI, is called
VITA 1-1994 "VME64
Standard". The main feature being added to the VME64 Standard is
64 bit data and address ca-
pability. A follow-on standard to VME64 is being called VME64
Extensions. One of the new
features being added to this standard is the new EMC front panel.
This is the same front panel
referred to in this standard.

Throughout this draft standard, VME64 is used to reference the
VME/VME64/VMEbus defini-
tion.

3 Definitions, Abbreviations and Terminology

3.1  Special Word Usage

shall, A key word indicating a mandatory requirement. Designers shall
implement specific man-
datory requirements to ensure interchangeably and to claim
conformance with the standard. This
key word is used interchangeably with the phrase "is required".

should, A key word indicating flexibility of choice with a strongly
preferred implementation.
This key word is used interchangeably with the phrase "is recommended.

may, A key word indicating flexibility of choice with no implied
preference.  This key word is
used interchangeably with the phrase "is optional".

3.2  Definitions

coordination dimension. A reference dimension used to coordinate mechanical interfaces.
This
is not a manufacturing dimension with a tolerance.

mezzanine card.  An add-on printed circuit board (PCB) which is mounted
parallel to a host
computer board (module).

n. Multiplier having integer values of 1, 2, 3,...

reference plane. A theoretical plane, not having thickness or tolerance, used to
separate space.
See IEEE Std 1301-1991 [11]

3.3  Abbreviations
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The following abbreviations are used extensively in this draft standard:

CMC Common Mezzanine Card
H height nomenclature
I/O input/output
Jn Connector receptacle number
mm millimeter
PCB Printed Circuit Board
PCI Peripheral Component Interconnect
Pn Connector plug number

3.4  Dimensional Nomenclature Heights, Width, and Depth.

Following is a list identifying abbreviations and a description of
height dimensional nomencla-
ture used in this draft standard:

Nom Description

H1 CMC side 1 component height 
H2 CMC side 2 component height 
HP CMC plug seating plane height 
HS CMC standoff height and reference plane height

There are no width  and depth dimensional nomenclatures used in this draft standard.
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4  Mezzanine Card Mechanics

This chapter defines the mechanical dimensions for mezzanine
cards. The host mezzanine card
slot mechanics are defined in the next chapter.

4.1  CMC Size Designations and Sizes

Four different mezzanine card sizes are defined. These four sizes
are listed in Table 4-1. The
designation of each card size is given in the first column. 

Table 4-1 
CMC PWB Size Designations and Dimensions

Note that CMC’s envelope boundaries are designed on a grid
structure, where the basic incre-
ment of the grid is 25 mm. The width increment of CMCs is 75 mm. 
When two CMCs are
placed next to each other, there is a 1 mm gap between each CMC.

The depth of CMCs is either 149 or 249 mm.  Should other mezzanine
cards be used in conjunc-
tion with one or more CMCs, there will be a 1 mm gap between each
of the mezzanine card’s
edge.

If the reader needs more understanding of this grid structure and
wants to know how it ties into
the international metric measurement systems, the reader should
obtain a copy of (IEEE)
P1301.4 [13] Draft Standard.

4.2  CMC Envelope

A key concept in this standard is the CMC envelope which defines a
space that may be occupied
by the CMC PCB, associated electronic components and required
cooling gap.  The total CMC
envelope space is divided into two parts, the component envelope
and the I/O envelope. The en-
velope for a single CMC is shown in Figure 4-1. The component
envelope maximum height is
8.2 mm and 13.5 mm for the I/O envelope. The maximum depth of the I/O
envelope is 31.0 mm.

The component envelope is where electronic components (such ICs,
chips, devices, resistors, ca-
pacitors, etc. plus the printed circuit board) can be placed. No
component is allowed to protrude
through this envelope, except the CMC connectors, standoffs and
bezel retention screws.  PCB

Designation Width Depth

Single        74.0 149.0

Double        149.0 149.0

Single Extended 74.0 249.0

Double Extended 149.0 249.0
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warpage during the manufacturing process shall be included for
calculating and measuring
maximum component heights so as not to protrude through this envelope.

The I/O envelope is to be used for mounting of I/O connectors on
the CMC bezel.  In some ap-
plications, no I/O connectors are used, therefore this envelope
can then be used for mounting of
components.  Larger components can also be placed in this
envelope.  In no case, can a connec-
tor or component of any kind protrude outside this specified
envelope. The only exception is the
CMC bezel and I/O connectors mounted on the bezel which protrude
beyond the face of the
bezel.  No limit is defined for the length of this protrusion. 
See Figure 4-8 for further mechani-
cal details on the I/O envelope of the mezzanine card.

4.3 CMC Dimensions

Figures 4-2, 4-3, 4-4 and 4-5 show the mechanical
dimensions for each of the four CMC sizes.
On the extended dimensions, only the extended portion of the
mechanics are given in Figures
4-3 and 4-5. The rest of the mechanics are found on the single or
double CMC dimensions.

Note that the standoff hole size is not defined.  The size of
these holes depends on how the
standoffs are permanetly attached to the CMC during assembly.

4.4  Voltage Keying

Many of the new local buses can operate at one of two different
voltage levels. For these types
of applications, voltage keying holes are provided on the
mezzanine cards. The two voltage are
5V and 3.3V. If the mezzanine card’s local bus operates on the 5V
signaling level, it shall pro-
vide a 5V keying hole. If the mezzanine card’s local bus operates
on the 3.3V signaling level, it
shall provide a 3.3V keying hole. If both voltages can be
supported, then both holes shall be
provided. See Figures 4-2 and 4-4 for location of these holes.

The associated keying pins are defined in the next chapter.  The host is to
provide the keys.

4.5 Connector Pads and Labeling

Figure 4-6 shows the connector pads layout that shall be used
for each connector placed on a
CMC. The labeling of each pin within each connector shall also
follow the pin numbering
scheme shown in Figure 4-6.

Depending on the functionality of the CMC, anywhere from one to
five connectors may be used,
and in any combination.  Recommendations as to which combinations
are used are left to the
children standards which use this standard for the mechanical card
definition.

4.6 CMC Connector

All CMC connectors shall use the EIA E700 AAAB connector as defined
by the EIA standard in
reference [1]. These connectors shall be referred to as the plug,
or "Pn" connector. For single
wide CMCs, the connectors are labeled P11 through P15. When
double wide CMCs are used,
the connector numbers are P11 through P15 and P21 through P25. See Figures
4-2 through 4-5.
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If a CMC does not use all of the connectors, this space is open to
be utilized by additional com-
ponents.  A special caution is noted as a CMC with connectors
missing could be plugged in to a
host with all connectors mounted, thereby making restricting
component heights in the connec-
tor area mandatory.  For CMCs that do place components, other than
connectors in the connec-
tor area, these components shall not exceed a height of 4.0 mm.

4.7 CMC Connector Assembled on a CMC

Assembly of all the CMC connectors on a mezzanine card shall be
within +/- 0.14 mm of true
position (TP). TP is defined as some point on a mezzanine
card’s PCB, near the connector(s),
that is used by the assembly equipment for the reference
positioning of the connector(s) prior to
soldering.

The angular mis-alignment of any connector shall not exceed
1.5 degrees, or shall not exceed
0.94 mm of perpendicular mis-placement from one end of the
connector to the other end of the
connector (long dimension).  The angular mis-alignment of
any connector across the width
(short dimension) shall not exceed 1.5 degrees, or not exceed
.16 mm of perpendicular mis-
alignment.

The solder thickness variation between the connector contacts and
the solder coated surfaces on
the mezzanine card shall not exceed 0.1 mm. Excessive build up of
solder under the connector
contacts will cause the connector to be mounted too high such
that when assembled on a host
computer, the plug and receptacle connector seating surface will
touch and push against each
other with excessive force.

4.8 CMC Component Heights

The referenced size CMC is designed to accommodate components up
to 4.7 mm in height on
side 1.  On side 2 the component height can be up to 3.5 mm minus
the PCB thickness.  See
Figure 4-8 for a side view of CMC component area.

In some applications, it may be necessary to use taller or
shorter components on a CMC. In
these situations more height is needed for the component vertical space.

The CMC is designed to provide for this flexibility. The CMC’s PCB
can be moved up or down
for this added height, depending on whether the added height is
needed on side 1 or side 2. Ta-
ble 4-2 shows the height relationship.

Designers must realize that if one side’s height is increased, the
other side’s height is decreased
accordingly, since the CMC envelope can not be changed.

Note that special components which are not electrically isolated
(have conductive top surfaces)
from the PCB’s power and ground planes shall be shorter in height
and can not protrude through
the special heights listed in Table 4-2. This additional
margin is 0.7 mm.  Conductive surface
components are allowed in the designated I/O area because the host
module provides a restricted
area which allows no conductive traces or vias.
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Table 4-2 Relationship Between Stacking, Standoff, Component Areas and
Plug Seating Heights

  * CMC reference plane height used for the nominal mezzanine card height 
     dimenions..
** Components with conductive top surfaces are limited to these component 
     heights.

4.9 CMC Connector and Standoff Heights

The referenced "*" CMC side 1 surface is designed to be placed 10
mm from the host side 1
surface.  Standoffs are used to maintain the spacing between the
CMC and the host, and to pro-
vide mechanical rigidity.  The connectors are designed to be
fully mated but not bottoming at
the seating surfaces when assembled to a host.

Note that the CMC side 1 reference plane may be the top surface of
the solder coated surfaces
for the connector contacts.  It is suggested that solder coated
surfaces be used under the stand-
offs and CMC bezel for additional strength and consistency for
maintaining proper spacing be-
tween the mezzanine card and the host.

Whenever the PCB’s vertical position is changed, the
corresponding standoff and connector’s
seating surface must also be changed. The CMC envelope’s position
above the host shall remain
fixed. Table 4-2 lists the relationship (change in
dimensions) between the plug seating height
and the standoff’s height as the side 1 and side 2 component area
heights are increased or de-
creased. Effectively the CMC PCB is moved up or down, respectively.

Figure 4-9 illustrates the CMC PCB height variation above the host.

For the extended depth mezzanine cards, a second set of standoffs
shall be used on the rear end
of the mezzanine card. This is to support the added depth under transport
environment.

The mezzanine stand-off shall be an internal part that is
permanently attached to the mezzanine
card. The standoff shall also provide internal threads for a
threaded fastener from the host side.
The fasteners for the standoffs shall be provided by the CMC
vendor.  Standoff material is not
defined by this specification.

The mezzanine card standoffs may optionally be soldered or riveted to the
CMC PCB.

Standoff and
Stacking Height

(HS +/- 0.10)
Figure 4-7

Side 1 Comp.
Area Height

(H1) Figure 4-8

Side 2 Comp.
Area Heigh

(H2) Figure 4-8

Special**
Component
Height on

Side 1

Plug Seating
Height (HP )
Figure 4-7

8.00 2.70 5.50 2.00 2.30

9.00 3.70 4.50 3.00 3.30

10.00* 4.70* 3.50* 4.00* 4.30*

11.00 5.70 2.50 5.00 5.30
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4.10  CMC Bezel

The bezel of a CMC has two basic parts, the bezel, and the EMC gasket.

Each CMC shall be designed to accommodate a bezel. The main
function of the bezel is for
mounting of front panel I/O connectors and/or special indicators
and switches. Since standard
size bezels are used, the CMC can fit into any host which
provides a CMC slot.  Figure 4-10,
shows the mechanical design of the CMC bezel.

The two legs on the bezel also provide the standoffs for the front
portion of the mezzanine card.
The height of these legs shall be the same as the two standoffs used near
the CMC connectors.

Should the CMC PCB be moved up or down within the CMC envelope,
then the bezel leg
height shall be adjusted accordingly. See Table 4-2 for this
relationship.

The center horizontal line of the CMC bezel shall always be 5.5 mm
above the host side 1 sur-
face, for the 10 mm stacking height. See Figures 4-8 for this
illustration. Note that if the CMC
PCB is moved up or down, the CMC bezel’s center line does not
move. The bezel always main-
tains the same relationship with the host’s side 1 surface and host front
panel (face plate).

4.11 CMC Test Dimension

It is very important that fully assembled CMCs be measured to
ensure that when the CMC is
plugged into a host’s CMC slot, it will properly match. There are
three critical dimensions that
shall be measured to verify that a CMC will fit properly in a host
computer’s CMC slot.

The first critical dimension is the distance between rear
connectors (0.00 reference) and the
CMC bezel center line. When a CMC is plugged into the host
computer’s CMC slot, the CMC
bezel should be aligned with the host computer’s CMC slot opening.
Due to tolerance build up,
this will not perfectly match. The actual mismatch may be as much
as +/- 0.3 mm. See Figure
4-11.

The second critical dimension is the perpendicular center line of
the CMC connector to the per-
pendicular center line of the CMC bezel. This is specified in Figure
4-11.

The third critical dimension is the vertical height of the CMC
bezel and standoffs off the CMC
reference plane. The center of the bezel shall be within the
tolerance specified in Figure 4-8 and
the standoffs with the numbers given in Table 4-2.

4.12 I/O Capability

I/O capability may be via the CMC front panel, backplane I/O via host, or
both.

For I/O through the host’s backplane, such as VME64, Multibus I,
Multibus II, or Futurebus+,
one or more of the CMC connectors may be assigned for this
capability. See chapter 6 of this
draft standard for the required mappings.
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4.13 Power Consumption and Dissipation

The power drawn from the host by each mezzanine card as well as
heat dissipated by the facing
host computer’s board shall have a maximum limit. Host computer
designers can then design for
the worst case in both power draw as well as removal of heat
generated by the mezzanine card.
Table 4-3 lists the maximum power consumption and dissipation
for each of the mezzanine card
sizes. Since the mezzanine card side 1 faces the host, the power
dissipated on side 1 is also lim-
ited to minimize heat build up between the host and the mezzanine card.  

Table 4-3 CMC Maximum Power Consumption and Heat Dissipation
(in Watts)

Manufacturers that supply mezzanine cards to the open market shall
provide the following infor-
mation on each mezzanine card:

• 5V current drawn, peak and average

• 3.3V current drawn, peak and average

• Average power dissipated on side 1

• Average power dissipated on side 2

• Percent of side 1 area, side view, that is not occupied by components

• Percent of side 2 area, side view, that is not occupied by components

For some applications, users may need to calculate the amount of
air flow that can flow across a
mezzanine card for proper cooling purposes.

4.14 Ground Connections

The CMC front panel bezel shall electrically be isolated from
mezzanine card circuit ground.
This will prevent any ground loop problems.

The required standoffs attached to the mezzanine card near the
connectors shall be tied to the
mezzanine card’s circuit ground so that they do not float and
create unwanted antennas. All key-
ing holes shall remain electrically isolated from the mezzanine card’s
circuit ground.

       Single   Double      Single Extended                 Double Extended

Side 1 6.0 12.0 9.0 18.0

Side 1 + Side 2 Total 7.5 15.0 12.0 24.0



Common Mezzanine Card

16  Copyright (c) 1995 IEEE.  All rights reserved
This is an unapproved IEEE Standards Draft, subject to change.

IEEE P1386/Draft 2.0 
04-APR-1995

4.15 Electromagnetic Compatibility

All mezzanine card’s interface with the host front panel (or host
face plate) shall at a minimum
meet performance level 2 of the Electromagnetic Compatibility
(EMC) requirements specified
in reference [3].

Functional mezzanine cards with I/O off the front panel can be
designed and manufactured to
meet the higher EMC performance levels as well as meet other
national and international EMC
standards, such as those specific to telecommunications.

It is recommended that those mezzanine card vendors list the EMC
standards, and to which
level(s) are met in the product specifications. It is also
recommended that any test results be
published in the same product specifications.

4.16 Shock and Vibration

All mezzanine cards installed in a host shall at a minimum meet
performance level V.2 of the
shock and vibration requirements specified in reference [2].

Mezzanine card suppliers can design and manufacture mezzanine
cards to meet higher shock
and vibration performance levels as well as meet other national
and international shock and vi-
bration standards.

It is recommended that those mezzanine card vendors list the shock
and vibration standards, and
to which level(s) are met in the product specifications. It is
also recommended that any test re-
sults be published in the same product specifications.

4.17 Environmental

Mezzanine cards can be designed and manufactured to meet the
higher environmental levels as
specified in the following two sections, as well as meet other
national and international environ-
mental standards, such as those specific to telecommunications.

It is recommended that those mezzanine card vendors list the
environmental standards, and to
which level(s) are meet in the product specifications. It is also
recommended that any test results
be published in the same product specifications.

4.17.1 Mechanical

All mezzanine cards shall at a minimum meet performance level C.1
but at 85% air humidity of
the climatic requirements specified in reference [2], plus shall
at a minimum meet performance
level I.1 of the industrial atmosphere requirements specified in reference
[2].

4.17.2 Electronic Components

The electronic components on all mezzanine cards shall at a
minimum meet performance level 4
as specified in reference [9]. This reference specifies the
temperature, humidity and other envi-
ronmental requirements.
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4.18 MTBF

Mezzanine card vendors should state the expected MTBF
(mean-time-between-failures) of each
mezzanine card for a specific operating environment, and state
what method was used to calcu-
late the MTBF number(s).

4.19 ESD Design

Providing for ESD protection may be difficult in some of the
mezzanine card’s electronic de-
sign.  Standoffs are required to be tied to the mezzanine card’s
circuit ground.  It is recom-
mended that mezzanine card handlers first touch one of the
standoffs to bleed off any electrical
static energy, should it be present.  Placing a small ground
trace around the perimeter of the
mezzanine card may also be used to bleed off any potential static
energy, if the handler first
touches the mezzanine card’s edge when picking it up.

4.20 ESD Kit

It is suggested that mezzanine card vendors supply an ESD
(electro-static discharge) kit with
each mezzanine card. This kit is essentially a grounding strap and
a wire that connects the mez-
zanine card handler to the host’s chassis ground prior to
installing a mezzanine card in to the
host. Should any static electricity be present, it will be
discharged and thereby prevent any pos-
sible static discharge damage to the host and/or mezzanine card.

Figure   4-1 Single Size CMC Envelope

(Front Panel not shown)
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Figure   4-2 
Single CMC

Note:  Basic Dimensions are to be true position within .15 mm of
Datum A and Datum B for Fig-
ures 4-2 through 4-5.
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Figure   4-3 
Single Extended CMC

Note: Dimensions same as Figure 4-2 except as noted
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Figure   4-4 
Double CMC



Common Mezzanine Card

21Copyright (c) 1995 IEEE.  All rights reserved.
This is an unapproved IEEE Standards Draft, subject to change.

IEEE P1386/Draft 2.0 
04-APR-1995

Figure   4-5 
Double Extended CMC

Note: dimensions are the same as Figure 4-4 except as shown
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Figure   4-6 
CMC "P" Connector Surface Mount Pad Layout

Figure   4-7 
CMC Connector and Standoff

Relationship
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Figure   4-8 CMC I/O Area and Component Area
Limits Reference
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Figure   4-9 CMC PCB Position within Mezzanine
Card Envelope
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Figure   4-10 CMC Bezel Detail
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Figure   4-11 Bezel to Connector Test
Dimensions
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5 Host CMC Slot Mechanics

This chapter defines the mechanical dimensions for the mezzanine
card host. The mezzanine
card mechanics are defined in chapter 4.

The mechanics for CMC slots on VME64, Multibus I, Multibus II and
Futurebus+ are defined in
this chapter. The mechanics for desktop computers, portable
computers, servers and other simi-
lar types of computers are not defined, since these designs vary
from computer to computer and
manufacturer to manufacturer. Enough information is presented in
this chapter, as well as the
previous chapter, for mechanical designers of these types of
computers to be able to design hosts
with one or more CMC slots.

5.1 Stacking Height Above the Host PCB

The mezzanine card mechanics are designed to be placed within the
single slot envelope of 
VME64, Multibus II and Futurebus+ boards. Usage of these mezzanine
cards does not force the
host board combined with a mezzanine card to take up two slots.

For VME64, Multibus I and Multibus II, the referenced stacking
height is 10 mm from the host
PCB to the mezzanine card PCB. Since Futurebus+ modules have more
vertical space above the
host side 1 surface, the reference stacking height is 13 mm.
Taller components can be used un-
derneath the mezzanine card area on Futurebus+ modules than on
VME64 and Multibus II
boards.

Other stacking heights can be used as well, as long as all the
associated connector and shoulders
are increased by the same height. Any incremental height changes
shall always be in 1 mm
steps.

5.2 Host PCB Mechanics

VME64 host boards can support either one or two CMC slots. The
mechanics of the 6U VME64
PCBs are defined in Figures 4-1 and 4-2 for one or two
slots, respectively. Multibus II host
boards can also support one or two CMC slots, which are defined in
Figures 4-3 and 4-4, respec-
tively. The Multibus I mechanics are defined in Figures 4-8 and
4-9. Note that VME64, Multi-
bus I and Multibus II board can accommodate only single and double
sized mezzanine cards and
not the extended size version.

Due to the larger size of Futurebus+ modules, Futurebus+ can
support one, two or three CMC
slots. The mechanical dimensions of the three Futurebus+
configurations are defined in Figures
4-5, 4-6 and 4-7 respectively. Note that Futurebus+
modules can also accommodate extended
size mezzanine cards due the larger depth of Futurebus+ modules.

All Futurebus+ modules shall be designed to mechanically support
extended length mezzanine
cards, including the supporting shoulders for the extra standoffs
on the end of the mezzanine
cards.



Common Mezzanine Card

28  Copyright (c) 1995 IEEE.  All rights reserved
This is an unapproved IEEE Standards Draft, subject to change.

IEEE P1386/Draft 2.0 
04-APR-1995

Whenever two or three slots are provided on the host computer,
they shall be adjacent to one
another as defined in the respective figures. This will allow for
double sized CMCs to be
plugged into those slots as well.

The position of each mezzanine slot, with respect to the front
edge of the host computer’s PCB
is fixed. The vertical position is variable and left open to the
designer as to the exact position.
The position shown is for reference only and is not a
recommendation. This position shall re-
main within the boundary defined in the referenced figures.

5.2.1 Other Host PCB Mechanics

It is possible to place a single CMC slot on 3U VME64 boards. It
will fit between both the top
and bottom handles. There is no room left for other host front panel
switches and indicators.

No drawing is provided for 3U and 9U VME64 boards.  The design can
easily be derived from
the 6U VME64 mechanical drawings and IEEE 1101.1 Standard, reference [7].

9U VME64 boards are not defined in the VME64 Standard, nor the
VME64 Extensions Stan-
dard. IEEE 1101.1 defines the mechanics of this larger form
factor.  Should VME64 boards be
designed for the 9U height, up to 4 CMC slots can be provided.

The depth of 6U and 9U VME64 boards can be larger as well. The
additional depth of VME64
boards is usually one of the following dimensions: 220 mm, 280 mm,
340 mm or 400 mm. For
the larger depth boards, of 280 mm or more, the extended length
mezzanine cards may be used,
as illustrated on the Futurebus+ mechanical drawings.  Note that
the referrenced VME64 Stan-
dard [14] and [15] only specifies 3U and 6U boards that are 160 mm deep.

5.3 Connector Pads and Labeling

Figure 5-10 shows the connector pads layout that shall be used
for each connector placed on the
host PCB. The labeling of each pin within each connector shall also
follow the pin numbering
scheme shown in Figure 5-10.

Depending on the functionality of the host, anywhere from one to
five connectors may be used,
and in any combination.  Recommendations as to which combinations
are used are left to the
children standards that use this standard for their mechanical card
definition.

5.4 CMC Connectors

All host CMC connectors shall use the EIA E700 AAAB connector as
defined by the EIA stan-
dard in reference [1]. These connectors shall be referred to as
the receptacle, or "Jn" connector.
For single slot hosts, the connectors are labeled J11 through J15.
For two slot hosts, the connec-
tor numbers are J11 through J15 and J21 through J25. On three slot
hosts, the third set of con-
nectors shall be labeled J31 through J35. Note that there are only
single and double slot mezza-
nine cards.

For hosts that support the 10 mm stacking height between the host
and the mezzanine card, the
5.3 mm connector shall be used. The 8.3 mm connector height shall
be used for hosts that sup-
port the 13 mm stacking height. See Figure 5-11 and Table 5-1 for
point of reference.
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Not all applications will need all the connectors. It is optional
as to which combination of con-
nectors are used. VME64, Multibus I and Multibus II host boards
can not accommodate ex-
tended CMCs, therefore only up to four connectors can be used per slot.

If a host computer does not use all of the connectors, this space
is open to be utilized by addi-
tional components. A special caution is noted as a mezzanine card
with all connectors mounted
could be plugged in to such a host making restricting component
heights mandatory. For host
computers that do place components, other than connectors in the
connector area, these compo-
nents shall not exceed a height of 1.00 mm for 10.0 mm stacking
heights.  If 13.0 mm stacking
height is used, component height shall not exceed 4.00 mm.

5.5 CMC Connector Assembled on a Host

Assembly of all the CMC connectors on a host PCB shall be within
+/- 0.14 mm of true position
(TP). TP is defined as some point on a host’s PCB, near the
connector, that is used by the as-
sembly equipment for positioning of the connector(s) prior to soldering.

The angular mis-alignment of any connector shall not exceed 1.5
degrees, and shall not exceed
0.07 mm of perpendicular mis-placement from one end of the
connector to the other end of the
connector.

The solder thickness variation between the connector contacts and
the solder coated surfaces on
the mezzanine card shall not exceed 0.1 mm. Excessive build up of
solder under the connector
contacts will cause the connector to be mounted too high such
that when a mezzanine card is
plugged into the host’s slot, the plug and receptacle connector
seating surface will touch and
push against each other with excessive force.

5.6 Host Board Side 1 Component Height

Host designers are allowed to place components under the mezzanine
card slot.  The maximum
height of this area depends on whether the reference plane of the
mezzanine card is 10 mm or 13
mm above the host. Table 5-1 lists these heights that shall be used.

Table 5-1 
Host Component Height Limits

No components shall be placed in the I/O area when the CMC is
placed 10 mm above the host.
The host shall not have any traces, vias or other electrically
conducting material underneath the

CMC Reference
Plane Stacking

Height

Receptacle Height
Figure 5-11

Components
Under CMC

Component Area
Figure 5-20

Components
Under CMC

I/O Area
Figure 5-20

10 5.30 4.70 0.00

13 8.30 7.70 2.00
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I/O area.  If traces or vias are used in this I/O area, they shall
be insulated to prevent shorting,
should the mezzanine I/O area touch the host PCB in this area.

When the CMC is placed 13 mm above the host, the host component
height under this area shall
not exceed 2 mm. The reason for the extra 1 mm of space is for electrical
clearance and air flow.

5.7 Extra Shoulder for 13 mm Hosts

For hosts, such as Futurebus+ which support the 13 mm stacking
height between the host side 1
and the mezzanine card side 1 reference plane, a 3.0 mm shoulder
is needed underneath each of
the standoff locations and the bezel legs. See Figure 5-11 for
reference. Not shown is the spacer
for the CMC bezel.

This shoulder should be attached to the host and must present a
clear hole that allows a fastener
from the host side to be threaded into the mezzanine standoff.
Whenever a shoulder is needed,
such as the case of Futurebus+, the shoulder on the host module
shall provide a 2.7 mm clear-
ance hole to allow for assembly to the mezzanine card and will
have a height that is dependent
on the height of the connector receptacle used on the host board.

In event a different stacking height of 10 or 13 mm is used, the
shoulder and host receptacle
connector heights shall all be increased by the same height. As
stated in section 4.1, the incre-
mental height shall be in 1 mm steps.

5.8 Voltage Keying Pins

Many of the new local buses can operate at one of two different
voltage levels.  Voltage keying
pins are required on all host implementations in order to safe
guard all installation utilizing the
CMC.

The two bus signaling voltages are 5V and 3.3V. If the host’s
local bus operates on the 5V sig-
naling level, it shall provide a 5V keying pin near the
connectors. If the host’s local bus operates
on the 3.3V signaling level, it shall provide a 3.3V keying pin
near the connectors. See Figures
5-1 through 5-9 for location of these keying pin positions.

The mechanics of each voltage keying pin is defined in Figure
5-11. Note that two different
length voltage keying pins are defined, one for 10 mm spacing and
one for 13 mm spacing. See
section 5.1 for other increments.

The associated voltage keying holes for mezzanine cards are defined in the
previous chapter.

5.9 Host Front Panel or Host Face Plate Opening

The size and placement of one or two CMC slot openings for VME64
boards are shown in Fig-
ures 5-12 and 5-13 respectively.  Multibus II front panel
openings mechanics are defined in Fig-
ures 5-14 and 5-15. Futurebus+ modules can accommodate up to
3 CMC slots, which is shown
in Figures 5-16, 4-17 and 5-18.

The horizontal center line of each slot shall be aligned with the
center of each CMC connector
group. See Figure 5-19.
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Note that Multibus I boards do not have front panels.

For desktop computers, portable computers, servers and other
types of computers with face
plates, the mechanics of the CMC slot opening can be derived from
the mechanics in Figures
5-12 through 5-19.

5.10 Filler Panels

It is recommended that host computers prepared for shipment
without a mezzanine card plugged
into a slot should be shipped with an EMC compatible filler panel in the
vacant slot opening.

5.11 Host Test Dimensions

It is very important that fully assembled hosts be measured to
ensure that when a CMC is
plugged into a host’s CMC slot, it will comply.  Therefore once
the host is assembled, there are
three critical dimensions that shall be measured to ensure that generic CMCs
are in compliance.

The first critical dimension is the depth distance between rear
connectors (0.00 reference) and
the center line of the host front panel EMC contact area. See Figure
5-19.

The second critical dimension is the horizontal center line
dimension, where the center of the
front panel opening shall be centered with the CMC connector group. See
Figure 5-19.

The third critical dimension is the height of the CMC slot
opening’s center line above the host’s
PCB, side 1. This will vary depending on whether a 10 mm or 13 mm
spacing is used. See Fig-
ure 5-20 for this dimension.

When a CMC is plugged into the host’s CMC slot, the CMC’s bezel
should be aligned with the
host computer CMC slot opening. Due to tolerance build up, this
will not perfectly match. The
actual mismatch may be as much as +/- 0.3 mm.

5.12 I/O Capability

I/O capability may be through the bezel opening or via the
backplanes user defined pins (if
available). Depending on the host’s application, either or both may be
used.

For I/O through the host’s backplane, such as VME64, Multibus I,
Multibus II or Futurebus+,
one or more of the CMC connectors may be assigned for this
capability. See chapter 6 of this
standard for required signal pin mappings.

5.13 Power Dissipation

The maximum power provided by the host for each mezzanine card
slot as well as the heat a
host computer must remove from within the host’s chassis (box,
cabinet, etc.) should be clearly
defined. Host computer designers can then design for the worst
case in both power draw as well
as removal of heat generated by the mezzanine card. See Table
4-3 in the previous chapter for
the recommended power consumption and dissipation for each of the mezzanine
card sizes.
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Since the mezzanine card side 1 faces the host side 1, the power
dissipated underneath the mez-
zanine card should be limited to prevent excessive heat build up
in the area between the two.
See Table 4-2 for the recommended maximum heat dissipation levels on side
1 of the host.

Table 5-2 
Host Side 1 Maximum Heat Dissipation

(In Watts)

5.14 Grounding Connections

The grounding scheme to be used by the host computers is not
specified in this draft standard.
This is application dependent.

Mezzanine cards are designed to minimize potential ground loop
problems.  CMC bezels are to
be electrically isolated from the mezzanine card’s ground plane. 
All mezzanine card’s standoffs
are to be tied to the mezzanine’s circuit ground, to avoid any "antenna"
effects.

Host computers should not tie the standoff attachment areas to the
host circuit ground. All key-
ing pins shall be tied to the host’s circuit ground, since the
keying hole in the mezzanine card is
to be electrically isolated from the rest of the mezzanine card’s circuits.

5.15 Electromagnetic Compatibility

The Electromagnetic Compatibility (EMC) for host computers is
not specified in this standard.
It is recommended that host computer vendors clearly specify to
what EMC standards and to
which levels the computer has been designed and tested to.

Host designers should study the mezzanine card requirements in the
previous chapter to under-
stand what each mezzanine card is required to support, and then
determine what is the most ap-
propriate design for the host computer.

5.16 Environmental

The temperature, humidity and other climatic environmental
requirements are not specified in
this standard, since these requirements are application dependent.
 It is recommended that host
computer vendors clearly specify to what environmental level the
computer can operate and to
which national and international environmental standards the computer was
designed and test.

Stacking
Height (mm)

Per Single Slot Per Single Extended
Slot

10.0 4.0 6.0

13.0 6.0 9.0
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Figure   5-1 
VME64 Host for Single CMC
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Figure   5-2 
VME64 Host for Double or Two Single CMCs
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Figure   5-3 
Multibus II Host for Single CMC
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Figure   5-4 
Multibus II Host for Double or Two Single CMCs
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Figure   5-5 Futurebus+ Host for Single CMC or Extended CMC
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Figure   5-6 
Futurebus+ Host for Double or Two Single

CMC’s or Extended CMC’s
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Figure   5-7 
Futurebus+ Host for Three Singles or One Double and One Single

CMC’s or Extended CMC’s
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Figure   5-8 
Multibus I Host For Single CMC
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Figure   5-9 Multibus I Host for Double or Two Single
CMCs
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Figure   5-10 
Host "J" Connector Surface Mount Pad Layout

Figure   5-11 
Host Side View of

 Standoff, Base, Receptical and Keying Area

Note: (1) is for 10.0 mm stacking height   
          (2) is for 13.0 mm stacking height
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Figure   5-12 
VME64 Front Panel with Single Slot

 CMC, Rear View

Figure   5-13 
VME64 Front Panel with Double

Slot CMC, Rear View
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Figure   5-14 Multibus II Front Panel
with CMC Slot, Rear View

Figure   5-15 Multibus II Front Panel
with Two CMC Slots, Rear View
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Figure   5-16 
12SU Futurebus+ 

Front Panel, Single Slot
 CMC, Rear View

Figure   5-17 
12SU Futurebus+ 

Front Panel, Double Slot
 CMC, Rear View

Figure   5-18 
12SU Futurebus+ 

Front Panel, Three Slots
 CMC, Rear View
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Figure   5-19 EMC Host Contact Area
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Figure   5-20 Host Component Limits
Reference



Common Mezzanine Card

48  Copyright (c) 1995 IEEE.  All rights reserved
This is an unapproved IEEE Standards Draft, subject to change.

IEEE P1386/Draft 2.0 
04-APR-1995

6 Electrical and Logical Layers

6.1  Connector Utilization

The CMC connector pin assignments are based on specific signal
integrity rules as well as
power considerations.  The CMC standard allows +5V, +3.3V and
+/- 12V.  Which of these
voltages shall be provided is defined in the specific bus
standard: however, if used, the voltages
shall be provided on the pins specified.  The + 5V pins are
assigned to Pn1 connector, the + 3.3
volt pins are assigned to the Pn2 connector and the V(I/O)
(signaling voltage) to Pn1 and Pn3
connector.  All signal pins are surrounded by either voltage or
ground pins.  Pn1-13 is sur-
rounded by three ground pins and is recommended for critical signals such as
the clock signal. 

Pn4 and Pn5 connectors are for user defined functions such as I/O.
 Routing of I/O. leads on the
host shall follow the I/O mapping as specified in Section 6.3.3.

6.2  CMC Connector Pinouts

The following table provides all common pinout and signal names for the CMC
application.
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Table 6-1 CMC Connector Pin Assignments

Pn1/Jn1 Pn2/Jn2

Pin # Signal Name Signal Name Pin # Pin # Signal Name Signal Name Pin #

1 Signal -12V   2 1 +12V Signal   2

3 Ground Signal   4 3 Signal Signal   4

5 Signal Signal   6 5 Signal Ground   6

7 BUSMODE1# +5V   8 7 Ground Signal   8

9 Signal Signal 10 9 Signal Signal 10

11 Ground Signal 12 11 BUSMODE2# +3.3V 12

13 Signal Ground 14 13 Signal BUSMODE3# 14

15 Ground Signal 16 15 +3.3V BUSMODE4# 16

17 Signal +5V 18 17 Signal Ground 18

19 V (I/O) Signal 20 19 Signal Signal 20

21 Signal Signal 22 21 Ground Signal 22

23 Signal Ground 24 23 Signal +3.3V 24

25 Ground Signal 26 25 Signal Signal 26

27 Signal Signal 28 27 +3.3V Signal 28

29 Signal +5V 30 29 Signal Ground 30

31 V(I/O) Signal  32 31 Signal Signal  32

33 Signal Ground  34 33 Ground Signal  34

35 Ground Signal  36 35 Signal +3.3V  36

37 Signal +5V  38 37 Ground Signal  38

39 Ground Signal  40 39 Signal Ground  40

41 Signal Signal  42 41 +3.3V Signal  42

43 Signal Ground 44 43 Signal Ground  44

       45 V (I/O) Signal  46 45 Signal     Signal   46

47 Signal Signal 48 47 Ground Signal 48

49 Signal +5V 50 49 Signal +3.3V 50

51 Ground Signal 52 51 Signal Signal 52

53 Signal Signal 54 53 +3.3V Signal 54

55 Signal Ground 56 55 Signal Ground 56

57 V (I/O) Signal 58 57 Signal Signal 58

59 Signal Signal 60 59 Ground Signal 60

61 Signal +5V 62 61 Signal +3.3V 62

63 Ground Signal 64 63 Ground Signal 64
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Table 6-1 (concluded) CMC Connector Pin Assignments 

Pn3/Jn3 Pn4/Jn4 and Pn5/Jn5

Pin # Signal Name Signal Name Pin # Pin # Signal Name Signal Name Pin #

1 Signal Ground 2 1 I/O I/O 2

3 Ground Signal 4 3 I/O I/O 4

5 Signal Signal 6 5 I/O I/O 6

7 Signal Ground 8 7 I/O I/O 8

9 V (I/O) Signal 10 9 I/O I/O 10

11 Signal Signal 12 11 I/O I/O 12

13 Signal Ground 14 13 I/O I/O 14

15 Ground Signal 16 15 I/O I/O 16

17 Signal Signal 18 17 I/O I/O 18

19 Signal Ground 20 19 I/O I/O 20

21 V (I/O) Signal 22 21 I/O I/O 22

23 Signal Signal 24 23 I/O I/O 24

25 Signal Ground 26 25 I/O I/O 26

27 Ground Signal 28 27 I/O I/O 28

29 Signal Signal 30 29 I/O I/O 30

31 Signal Ground 32 31 I/O I/O 32

33 Ground Signal 34 33 I/O I/O 34

35 Signal Signal 36 35 I/O I/O 36

37 Signal Ground 38 37 I/O I/O 38

39 V (I/O) Signal 40 39 I/O I/O 40

41 Signal Signal 42 41 I/O I/O 42

43 Signal Ground 44 43 I/O I/O 44

45 Ground Signal 46 45 I/O I/O 46

47 Signal Signal 48 47 I/O I/O 48

49 Signal Ground 50 49 I/O I/O 50

51 Ground Signal 52 51 I/O I/O 52

53 Signal Signal 54 53 I/O I/O 54

55 Signal Ground 56 55 I/O I/O 56

57 V (I/O) Signal 58 57 I/O I/O 58

59 Signal Signal 60 59 I/O I/O 60

61 Signal Ground 62 61 I/O I/O 62

63 Ground Signal 64 63 I/O I/O 64
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6.3  CMC I/O Signal Routing Scheme

6.3.1   Introduction

The following routing shall be used for routing of I/O signals
from common mezzanine cards to
the VME64, Multibus I, Multibus II and Futurebus+ backplane
connectors on the host module.
This scheme defines connector usage as well as partitioning that
will minimize cross overs in the
routed circuits between mezzanine cards and back plane I/O.

6.3.2  Background

Several patterns for mapping I/O leads from the host CMC connector
to the host backplane con-
nector have been defined.  Multiple mapping patterns are required
because a fixed set of back-
plane I/O may need to be shared among several CMC positions.  Many
of the VME64, Multibus
I, Multibus II and Futurebus+ applications, such as telecom,
military and industrial, require that
I/O signals be routed from the host board through the rear
backplane.  Front panel I/O is not
practical due to cabling problems and other environmental
considerations.  With the use of mez-
zanine cards for modular I/O, it is necessary to develop a
consistent scheme for routing of these
I/O signals between the mezzanine card’s connector(s) and the
host’s rear connector.  This
scheme can be used for both PCI and SBus based mezzanine cards as
well as with other local
buses.

6.3.3  I/O Mapping for VME64 and Multibus II Boards

There are 64 I/O pins per position in a VME64 backplane and 96 I/O
pins for Multibus II back-
plane.  There are three ways of mapping these 64 I/Os to the CMC
connectors.

1. For a VME64 or Multibus II host with one CMC slots, the 64
backplane I/Os shall be mapped
to the P4 connector of the CMC position using the pattern shown in
Table 6-2. This is referred
to as the 64=64 I/O routing scheme.

2. For a VME64 or Multibus II host with two CMC slots, the I/O
mapping is defined in Table
6-2. In this pattern, all 64 backplane I/Os are connected to
the P14 mezzanine connector of the
lower CMC position. In addition, the upper 32 leads of P14 are
connected to the lower 32 leads
of P24 of the second CMC position. In this case, the lower CMC may
use all 64 I/Os while the
upper uses none; or both CMC positions may use 32 I/Os each. This
pattern is referred to as the
32+32=64 I/O routing scheme.

Note: When CMC cards use 32 or less I/O leads on the J14
connector, these I/Os shall be as-
signed to the lower 32 pins.

3. A VME64 or Multibus II host with two CMC positions may choose
to provide a mechanism
that allows the user to assign the I/O as needed.

If a CMC plugged into the second slot tries to drive I/O signals
at the same time as the first
CMC, a conflict will result.  Therefore a VME64 or Multibus II host
with two CMC slots should
provide a mechanism to prevent two CMCs form driving the same I/O
signals, and yet at the
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same time provide flexibility to host one CMC for a 64 = 64 I/O
routing scheme or host 2 CMCs
using a 32 + 32 = 64 I/O routing scheme.

Table 6-2 
One CMC Slot on VME64 or Multibus II

 64 = 64 I/O Routing Scheme

Host
 J14

VME64/MBII   
P2

Host
 J14

VME64/MBII
   P2

Host
 J14

VME64/MBII
   P2

Host
 J14

VME64/MBII
   P2

  1             1C   2   1A   3   2C   4 2A

  5             3C   6   3A   7   4C   8 4A

  9            5C 10   5A 11   6C 12 6A

13            7C 14   7A 15   8C 16 8A

17           9C 18   9A 19 10C 20 10A

21         11C 22 11A 23 12C 24 12A

25         13C 26 13A 27 14C 28 14A

29         15C 30 15A 31 16C 32 16A

33         17C 34 17A 35 18C 36 18A

37         19C 38 19A 39 20C 40 20A

41         21C 42 21A 43 22C 44 22A

45         23C 46 23A 47 24C 48 24A

49         25C 50 25A 51 26C 52 26A

53         27C 54 27A 55 28C 56 28A

57         29C 58 29A 59 30C 60 30A

61         31C 62 31A 63 32C 64 32A
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Table 6-3 
Two 32 + 32 = 64 I/O CMCs Slots on VME64  

or Multibus II Routing Scheme

   Host J24     Host J14 VME64/MBII
P2

Host J14 VME64/MBII 
P2

33 1 1C 33 17C

34 2 1A 34 17A

35 3 2C 35 18C

36 4 2A 36 18A

37 5 3C 37 19C

38 6 3A 38 19A

39 7 4C 39 20C

40 8 4A 40 20A

41 9 5C 41 21C

42 10 5A 42 21A

43 11 6C 43 22C

44 12 6A 44 22A

45 13 7C 45 23C

46 14 7A 46 23A

47 15 8C 47 24C

48 16 8A 48 24A

49 17 9C 49 25C

50 18 9A 50 25A

51 19 10C 51 26C

52 20 10A 52 26A

53 21 11C 53 27C

54 22 11A 54 27A

55 23 12C 55 28C

56 24 12A 56 28A

57 25 13C 57 29C

58 26 13A 58 29A

59 27 14C 59 30C

60 28 14A 60 30A

61 29 15C 61 31C

62 30 15A 62 31A

63 31 16C 63 32C

64 32 16A 64 32A
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6.3.4 I/O Mapping for Multibus I Host Boards

There are 40 nonbussed pins available on the Multibus I P2
auxilliary connector.  For a Multibus
I host using one CMC position mapped to P2, 32 backplane I/Os
shall be mapped to the P14
connector of the CMC position using the pattern shown in Table
6-4.  The second CMC position
is not mapped due to limited pins available on P2.

Note:  When CMC cards use 32 or less I/O leads, these I/Os must be
assigned to the lower 32
pins.

Table 6-4 One CMC slot on Mulitbus I

6.3.5 I/O Mapping for Futurebus+ Host Modules 

Futurebus+ backplanes typically provide more I/O capacity than
VME64, Multibus I or Multi-
bus II.  To achieve a reasonable degree of compatibility between
VME64, Multibus II and Fu-
turebus+, the I/O patterns for Futurebus+ have been defined with
64 I/Os per CMC position plus
an additional 32 I/O available via the P5 connector that is
available on extended size CMC
cards.

Host 
J14

Mutibus I
P2

Host
J14

Multibus I
P2

33 32 49 16

34 31 50 15

35 30 51 14

36 29 52 13

37 28 53 12

38 27 54 11

39 26 55 10

40 25 56 9

41 24 57 8

42 23 58 7

43 22 59 6

44 21 60 5

45 20 61 4

46 19 62 3

47 18 63 2

48 17 64 1
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For Futurebus+ hosts that have 192 I/O pins available on the
Futurebus+ "E" connector, these
192 pins have been divided into three sets of 64. The first set
(lower position, higher numbered)
is dedicated to the first CMC position, the second set of 64 is
dedicated to the second CMC posi-
tion.  The last (upper position, lower number) set is mapped to
both the P34 connector of the
third CMC position and to the P15 and P25 connector of the first
and second CMC position (32
leads to P15 and 32 leads to P25).  This mapping allows either 64
I/O for the third CMC, or it
allows the first and second CMC to expand to 96 I/Os each.  The
detailed mapping is shown in
Tables 6-5 and 6-6 and diagrammed in Figure 6-1.

For Futurebus+ modules with only 80 backplane I/Os, the first CMC
is limited to 64 I/Os and
the second to only 16 I/Os.

Figure   6-1 
Futurebus+ I/O Mapping Block Diagram
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Table 6-5 Two CMCs on Futurebus+ 64 + 64 = 128 I/O Routing Scheme

Host J14  Futurebus+ Conn. E  Host J14  Futurebus+ Conn. E
1 33d 33 41d

       2 33c 34 41c

3 33b 35 41b

4 33a 36 41a

5 34d 37 42d

6 34c 38 42c

7 34b 39 42b

8 34a 40 42a

9 35d 41 43d

10 35c 42 43c

11 35b 43 43b

12 35a 44 43a

13 36d 45 44d

14 36c 46 44c

15 36b 47 44b

16 36a 48 44a

17 37d 49 45d

18 37c 50 45c

19 37b 51 45b

20 37a 52 45a

21 38d 53 46d

22 38c 54 46c

23 38b 55 46b

24 38a 56 46a

25 39d 57 47d

26 39c 58 47c

27 39b 59 47b

28 39a 60 47a

29 40d 61 48d

30 40c 62 48c

31 40b 63 48b

32 40a 64 48a
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Table 6-5 (concluded) Two CMCs on Futurebus+
64 + 64 = 128 I/O Routing Scheme

 Host J24 Futurebus+ Conn. E Host J24 Futurebus+ Conn E
1 17d 33 25d

2 17c 34 25c

3 17b 35 25b

4 17a 36 25a

5 18d 37 26d

6 18c 38 26c

7 18b 39 26b

8 18a 40 26a

9 19d 41 27d

10 19c 42 27c

11 19b 43 27b

12 19a 44 27a

13 20d 45 28d

14 20c 46 28c

15 20b 47 28b

16 20a 48 28a

17 21d 49 29d

18 21c 50 29c

19 21b 51 29b

20 21a 52 29a

21 22d 53 30d

22 22c 54 30c

23 22b 55 30b

24 22a 56 30a

25 23d 57 31d

26 23c 58 31c

27 23b 59 31b

28 23a 60 31a

29 24d 61 32d

30 24c 62 32c

31 24b 63 32b

32 24a 64 32a
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Table 6-6 
Two CMCs on Futurebus+

 64 + 64 + 32 + 32 = 192 I/O Routing Scheme

 Host J34  Host J25 Futurebus+ Conn. E Host J34 Host J15 Futurebus+ Conn E
1  1 1d 33 1 9d

2 2 1c 34 2 9c

3 3 1b 35 3 9b

4 4 1a 36 4 9a

5 5 2d 37 5 10d

6 6 2c 38 6 10c

7 7 2b 39 7 10b

8 8 2a 40 8 10a

9 9 3d 41 9 11d

10 10 3c 42 10 11c

11 11 3b 43 11 11b

12 12 3a 44 12 11a

13 13 4d 45 13 12d

14 14 4c 46 14 12c

15 15 4b 47 15 12b

16 16 4a 48 16 12a

17 17 5d 49 17 13d

18 18 5c 50 18 13c

19 19 5b 51 19 13b

20 20 5a 52 20 13a

21 21 6d 53 21 14d

22 22 6c 54 22 14c

23 23 6b 55 23 14b

24 24 6a 56 24 14a

25 25 7d 57 25 15d

26 26 7c 58 26 15c

27 27 7b 59 27 15b

28 28 7a 60 28 15a

29 29 8d 61 29 16d

30 30 8c 62 30 16c

31 31 8b 63 31 16b

32 32 8a 64 32 16a
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6.4 BUSMODE Signals

The use of the 4 BUSMODE signals allows:

1) The detection of a CMC card plugged into the host module.
2) To determine the logical protocol the CMC card is capable of handling.
3) To select a common logical protocol for all CMC cards and Host to use.

The 4 BUSMODE signals used by each CMC card are broken up into 2
groups.  The first group
is a set of 3 signals (BUSMODE[4:2]#) which are bussed to all
card slots and the host logic. 
The second group is a separate return signal (BUSMODE1#), from
each CMC card slot to the
host logic.  The BUSMODE[4:2]# signals are driven by the Host
module to all CMC slots,
where they are used to determine the mode of the bus to be used by
the CMC cards.  Each CMC
card will receive these signals and use the information to both
set the logical protocol it uses on
the bus and indicate back to the host module its presence if it
can support that logical protocol. 
The BUSMODE1# signal is driven independently by each CMC card to
indicate to the host both
the presence of a card in that slot and the capability of
performing a  given logical protocol.  The
Host module then uses a read register to sense all the BUSMODE1#
signals from each of the
CMC slots to determine the presence of CMC cards.

Note that a low logic level "L" has a voltage that is lower (less
than) than the high logic level
"H".

6.4.1  BUSMODE[4:2]# Signals

The BUSMODE[4:2]# signals are used to determine the presence of
cards plugged into the Host
module and to set the logical protocol of  the CMC bus.  These
signals are bussed across all the
CMC slots and are driven by the Host module logic.  The Host
module logic is the only logic
that shall drive these signals.  All CMC slots shall receive
these signals as input only signals. 
The logic levels used by these signals shall be the same as that
used by the other bussed CMC
signals.  The logic level of these signals is determined by the
V(I/O) pins and keying on the
CMC card.  Table 6-7 indicates the encoding of the various bus
modules on the BUS-
MODE[4:2]# signals.  The values in the table are taken relative to
the signal levels presented on
the bussed signals.
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Table 6-7 
BUSMODE[4:2]# Mode Encoding

The BUSMODE[4:2]# signals allows the host module to:

1) Detect if a card is plugged into each of the slots by using the "0" mode
where 
CMC assert the BUSMODE1# signal if they are plugged in regardless
of the proto-
cols they support.

2) Sense which protocols each of the cards can handle by using the defined
modes 
("1" and "2" at this time), since a card shall assert a BUSMODE1#
signal only if it is
capable of that mode.

3) Select which mode the bus shall operate in.  Once the host has
determined which 
modes the CMC cards can support, it sets the mode of operation to that which
all the 
cards are capable of supporting.  If the host module is incapable of
supporting any of 
the modules, it can then report this as an unsupported bus system.

6.4.2 BUSMODE1# Signal

The BUSMODE1# signal is used by the CMC to indicate its presence
in the system.  One BUS-
MODE1# signal is used per CMC connector set.  A CMC shall drive
theBUSMODE1# 
signal and the Host module shall only receive the signal.  The
logic levels used by this signal
shall be the same as that used by the other bussed CMC signals,
as determined by the V(I/O)
pins and keying on the CMC cards.  The BUSMODE1# signal shall be
asserted by the CMC
card within 10 bus clock cycles in response to the mode driven on
the BUSMODE[4:2]# signals
by the Host module per Table 6-8 below.  If a selected mode is
not supported by a CMC card
then it shall disconnect itself from the bus, i.e. not drive any
bus signals, and deassert the BUS-
MODE1# signal.

BUSMODE4# BUSMODE3# BUSMODE2# Mode

L L L Card Present Test:
"Card Present" only, if a card is
plugged into the slot, no bus
protocol should be used.

L L H Return "Card Present" if PCI
capable and uses PCI protocol

L H L Return "Card Present" if SBus
capable and uses SBus protocol

L H H reserved

H L L reserved

H L H reserved

H H L reserved

H H H No host present
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Table 6-8 
CMC Presents to System

As can be seen from the table the BUSMODE1# signal allows the CMC card to:

 1) Indicate its presence in the system through the assertion of
BUSMODE1# ("Card 
Present Mode").

2) Indicate its ability to perform a given logical protocol.

6.4.3  Host Module Logic

The host module needs a 3 bit programmable register to drive the
BUSMODE[4:2]# signals and
a one-bit read only register to sense the BUSMODE1# signals
from each CMC slot.  The regis-
ter used by the Host module to drive BUSMODE[4:2]# should be a
read/write register so the
system has the ability to read the current mode of the bus.  The
register used to sense the BUS-
MODE1# signals from each slot should be synchronized to the
system clock. Soft-
ware/Firmware on the Host module shall insure that an adequate
period of time lapses between
changing the BUSMODE[4:2]# signals and reading the BUSMODE1#
signals.  This minimum
time period shall be 10 bus clock cycles long.  If the Host
module is only capable of a single
logical protocol then it may "hardwire" or drive that BUSMODE[4:2]# encoding
all the time.

6.4.4  CMC Card Logic

The CMC card logic receives the state of the BUSMODE[4:2]# signals
and then using knowl-
edge of its capabilities drives its BUSMODE1# signal.  This logic
should be combinatorial in
nature as there is a minimum time of 10 bus clock cycles in which
to respond to a change in the
BUSMODE[4:2]#signals.  This logic also needs knowledge about the
capabilities of the CMC
card.  This can either be programmed into the logic, selected by
various jumpers (not recom-
mended), or some low level CMC card Software/Firmware
interrogation of the CMC card inter-
face logic.  With this information the CMC card logic behind the
driver for the BUSMODE1#
signal looks at the BUSMODE[4:2]# signals and drives the output in
accordance to Table 6.8. 
At a minimum the CMC card logic must decode the "Card Present
Test" mode and one of the
logical protocols modes from the BUSMODE[4:2]# signal encodings
table.  The CMC card

BUSMODE[4:2]# CMC Capabilities BUSMODE1#

L L L Independent of CMC capabilities L

L L H Capable of performing PCI protocol L

L L H Incapable of performing PCI protocol H

L H L Capable of performing SBus protocol L

L H L Incapable of performing SBus Protocol H

LHH -> HHL Independent of CMC capabilities H

H H H Independent of CMC capabilities H
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shall inhibit its bus interface at all times except when a
supported BUSMODE[4:2] mode is pre-
sented to it.


