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66-MHz RACE++
Switched
Interconnect

Crossbar Connected
on Board and
Between Boards

Up to 18 PowerPC
Processors on a 9U
Board; 4 on a 6U

Dual-Port Ready for
Two RACE++ Ports

Adaptive Routing

RACE 1.0
Compatibility Mode

The RACE++™ MCJ 
motherboards are Mercury’s crossbar-
connected carrier boards for RACE++ 
and RACE™ 1.0 daughtercards in VME
systems. These motherboards are used in
conjunction with RACE++ Interlink back-
plane overlays and RACE++ compatible
daughtercards containing processors,
memory, and I/O to provide compute
power for a scalable, high-performance
embedded computer system.

Available in both 6U and 9U form 
factors, the MCJ motherboards can be
used with VME backplanes equipped 
with either single- or dual-ported
RACE++ Interlink modules attached to
the VME P2/J2 backplane.

RACE++ Switched
Interconnect

As the latest version of the RACE archi-
tecture, RACE++ technology represents
an architectural evolution that includes
increased communication speed, more 
richly connected topologies, and augmented
adaptive routing. Together these enhance-

ments amount to a performance revolution
yielding significantly higher bisection band-
width and lower latency to attack the most
challenging real-time problems.

Crossbar-Connected
Communication

All communication paths among com-
pute nodes, memory nodes, and I/O nodes
are connected using eight-port crossbars,
both on and between boards. By provid-
ing these point-to-point connections, the
RACE++ architecture eliminates the 
bottlenecks found in systems that use
buses to connect processors together on a
board or between boards.

Each node on a RACE++ daughtercard
is connected to the RACEway switched
fabric through an interface ASIC on the
daughtercard. The RACE++ motherboard
contains the first level of crossbars in 
the RACEway switched fabric. This archi-
tecture assures each compute node direct
and unblocked access to the RACEway
network.

High Bandwidth, 
Low Latency

Each connection through a RACE++
crossbar can run at 66.66 MHz for a 
peak bandwidth of 267 MB/s. Each 
crossbar can connect four simultaneous
communication paths for a total peak
bandwidth of over 1 GB/s.

RACE++ Series
MCJ Motherboards
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Low latency is often as important, if not more important,
than high bandwidth. When making a connection through 
a RACE++ system at 66.66 MHz, each crossbar along the
data transfer path adds only 75 ns to the latency. Once the
connection is established, each crossbar adds only 15 ns 
of latency.

Adaptive Routing

The RACE++ crossbars adaptively route data using alter-
nate path selections to actively avoid any congestion in the
network without user intervention. For example, on the
MCJ9 there are six possible paths connecting node 2 to
node 14 that can be selected based on availability.

Dual-Port Ready

When operating with a dual-ported Interlink, the two
RACE++ Interlink ports on an MCJ motherboard will 
provide 533 MB/s data communication with the backplane.
These RACE++ ports operate simultaneously with a 
high-speed VME interface. All three interfaces operate 
concurrently with processing and I/O.

MCJ6 Motherboard

The MCJ6 is a 6U VME board that accepts two RACE++
daughtercards. Each daughtercard can contain up to two

RACE++ nodes with processors, memory, or I/O. For
example, a PowerPC daughtercard contains two compute
nodes (CNs), each with a PowerPC processor, L2 cache,
local SDRAM, and the compute node ASIC.

The MCJ6 motherboard provides a RACE++ connection
directly to each of the four nodes on the daughtercards. A
single RACE++ crossbar on the motherboard connects the
four nodes to each other, the two RACE++ Interlink ports,
and the VME interface.

MCJ9 Motherboard

Seven RACE++ crossbars on the MCJ9 motherboard
connect up to 18 compute nodes on 9 daughtercards

to each other, the two RACE++ Interlink ports,
and the VME interface. The crossbar connec-

tions are organized to maximize both the
on-board bisection bandwidth and the num-

ber of alternative paths for adaptive routing.

In cases where the path between two nodes is through
three crossbars, there are six alternative paths. The adap-
tive routing of the RACE++ crossbars will automatically
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*L2 Cache only available on certain processors.
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route traffic toward underutilized paths. Two of these paths
also can adaptively route again after getting halfway to other
nodes on the same motherboard.

The bisection bandwidth of 18 nodes communicating on
an MCJ9 motherboard is a full 9 paths, or 2.4 GB/s at 
66.66 MHz, with a maximum of 3 crossbar hops to make
the connection. Only two hops through crossbars are need-
ed to get data through the P2 connector on its way to other
RACEway boards.

Any of the daughtercard loca-
tions may be alternately populat-
ed with memory-only daughtercards.
Two of the daughter-card locations
along the front panel may be alternately
populated with an I/O daughter-card.
Some I/O daughtercards with small I/O
connectors also fit in the third daughtercard
position along the front panel. As with the
MCJ6, this flexibility allows system designers
to configure just the right balance of process-
ing, memory, and I/O to meet their specific 
application requirements.

VME64 Interface

The MCJ motherboards have a highly inte-
grated VME64 interface based on a combina-

tion of the Tundra Universe II VME/PCI bridge and the
Mercury PXB++ PCI-to-RACEway bridge. The Universe II
chip provides the full range of VME64 transfer modes at
high performance.

These VME transfers can occur 
concurrently with processing 
on the compute nodes and
with off-board transfers
to the RACEway
Interlink.

4 5
Daughtercard
for CNs or I/O

6 7
Daughtercard
for CNs only

8 9
Daughtercard
for CNs only

10 11
Daughtercard
for CNs only

14 15
Daughtercard
for CNs only

16 17
Daughtercard
for CNs only

12 13
Daughtercard
for CNs or I/O

VMEbus

 RACEway Interlink

0 1
Daughtercard
for CNs only

2 3
Daughtercard
for CNs only

PCI/VME
Bridge

PXB++

PCI

Crossbar Crossbar Crossbar

Crossbar Crossbar Crossbar Crossbar

Dual Compute Node Daughtercard

MCJ9 

RACE++

Motherboard

MCJ9 RACE++ Motherboard Diagram

MCJ9 RACE++ Motherboard*

*MCJ9 shown with available daughtercard position.
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For full VME64x (VITA 1.1-1997) compatibility, the
motherboards come by default with 160-pin VME64x con-
nectors. These connectors are required to access the second
RACEway port through VME P2.

For compatibility with backplanes that use 96-pin connec-
tors, the MCJ motherboards do not require the presence of
3.3V power on the backplane. Only 5V power is drawn
from the VME backplane, and all other voltages are 
derived by DC-to-DC converters.

Backward Compatibility

MCJ motherboards may be intermixed with MCH Series
motherboards in the same system. The MCH motherboards
in these mixed systems may contain SHARC and PowerPC
603e daughtercards. Any system with MCH motherboards
must be set to run at 40 MHz to ensure correct operation.

PowerPC 750 daughtercards were designed to be
RACE++ ready. Previously introduced for 40-MHz systems,
these daughtercards are capable of running at the full 
66.66-MHz speed on the MCJ motherboards. Some 
older versions of the PowerPC 750 daughtercards 
require a firmware update by the factory for use with 
MCJ motherboards.

Ordering Information
Part Number Model Description
910-08000 MCJ6 6U VME RACE++ motherboards

160-pin (5-row) connectors
910-08001 MCJ9 9U VME RACE++ motherboards

160-pin connectors for P1 and P2
Call Mercury for information on ordering 96-pin (3-row) versions.
Some daughtercard configurations require 5-row connectors on both
motherboards and VME backplane to provide required power.

Electrical/Mechanical Specifications
Input voltage 4.75 to 5.25 VDC
Power (exclusive of daughtercards):

MCJ6 5 Watts at 5 VDC
MCJ9 15 Watts* at 5 VDC

*Maximum configuration. Power consumption of MCJ9 varies with the number
and type of daughtercards due to power conversion circuitry on the motherboard.
Minimum efficiency in conversion from 5 volt to 3.3 volt used by some 
daughtercards is 85%.
Dimensions:

MCJ6 6.30 x 9.19 inches
MCJ9 14.44 x 15.75 inches

Slot-to-slot spacing 0.8 inches
Weight without daughtercards:

MCJ6 0.8 pounds
MCJ9 3.0 pounds

Environmental Specifications
Mercury offers multiple categories of environmental ruggedness for MCJ Series
motherboards. The specifications detailed below are for the MCJ Series mother-
boards for standard commercial environments.
Recommended minimum airflow (per slot):

MCJ6 10 CFM
MCJ9 24 CFM

Operating temperature: 0°C to 40°C up to an
altitude of 10,000 ft
(inlet air temperature at
recommended minimum airflow)

Storage temperature: -40°C to 85°C
Relative humidity: 10 to 90% (non-condensing)
As altitude increases, air density decreases, hence the cooling effect of a partic-
ular number of CFM decreases. Many manufacturers specify altitude and tem-
perature ranges that are not simultaneous. Notice that the above operating tem-
perature is specified simultaneously with an altitude. Different limits can be
achieved by trading among altitude, temperature, performance, and airflow.
Contact Mercury for more information.

Nihon Mercury Computer Systems K.K.
No. 2 Gotanda Fujikoshi Bldg. 4F
5-23-1 Higashi Gotanda
Shinagawa-ku, Tokyo 141-0022
JAPAN
+81 3 3473 0140
Fax +81 3 3473 0141

Mercury Computer Systems, SARL
Immeuble le Montreal
19 bis, avenue du Quebec
Villebon
91951 COURTABOEUF CEDEX
FRANCE
+ 33 (0) 1 69 59 94 00 
Fax + 33 (0) 69 86 10 87

Mercury Computer Systems, Ltd.
Campbell Court, Unit 19
Bramley, Tadley
HANTS RG26 5EG
UNITED KINGDOM
+ 44 1 256 880090 
Fax + 44 1 25688 4004

Find us on the web at www.mc.com

RACE and the RACE logo are registered trademarks and RACE++ is a trademark of Mercury Computer Systems, Inc.  Other products
mentioned may be trademarks or registered trademarks of their respective holders. Mercury believes this information is accurate as of its
publication date and is not responsible for any inadvertent errors. The information contained herein is subject to change without notice. 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


