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VMEbus going strong at high speed
towards the 25th anniversary

� VMEbus technology does not have any tech-
nical limits in the sense of clock rate, number of
slots or type of microprocessor. Newer serial
technology has been seamlessly integrated and
it is usable without restrictions in mixed or
non-mixed applications. VMEbus technology is
completely open. It does not need a strong
company to drive its development. There are
almost as many drafts in ongoing development
as approved standards in the past 24 years.

There are three basic ways of integrating serial
connectivity into VMEbus technology. The
first variant is based on the center connector lo-
cation (J0/P0) on a 6U double Eurocard. This
2 mm connector, which is identical to J3/P3 on
6U CompactPCI boards, can be used at cur-
rently preferred speeds for Gigabit Ethernet or
StarFabric interconnects VITA or ANSI/VITA
31.x). Other serial variants might be specified in
the future. The second variant is based on a new
connector in location J0/P0. This is a much
higher speed and higher functional version of
a connector for serial interconnects. This newer
connector, which is defined in the VITA 41.x se-
ries of draft standards, can also accept more
physical links. There are also more advanced
connectivity options (dual star, mesh) available.
The VITA 41.x family of specifications is
known under the generic acronym VXS (VME-
bus extensions for serial switched technology).
Currently there are a large number of popular

serial technologies specified or in development.
These include InfiniBand, serial RapidIO, Eth-
ernet (1 Gbit/s or 10 Gbit/s), PCI Express and
PCI Express AS. To complement these physical
definitions there are also VXS-specific specifi-
cations for system management and live inser-
tion in development and finally rear transmis-
sion modules (RTMs) are being defined. A
whole new family of mezzanine modules,
called XMC, is also specified to enhance the
VXS series of VMEbus/VXS CPU and carrier
boards. In this series there are also specifications
for Hypertransport and Xilinx Aurora.

The top line of serial interconnect technology
is based on the VITA 46.x series of draft spec-
ifications, also known as AMF (advanced mod-
ule format). It uses physically the same ad-
vanced connector type as in VXS technology,
but it uses these very high-speed connectors
also in place of the 3-row or 5-row DIN con-
nectors. With this arrangement, many more se-
rial links and I/O signal lines are available at
very high data rates. Fully redundant mesh
topologies as well as dual star, star and direct
interconnect possibilities are available for
demanding applications. Despite all the current
hype about serial technology there are a few
fundamental reasons for parallel bus technol-
ogy in applications which are typical for the
VMEbus world. Hard real-time applications are
always based on a highly structured, fine-

grained priority-based interrupt structure in a
parallel bus architecture. Interrupts cannot be
implemented over serial interconnects. Arbi-
tration between a large number of peer-to-peer
or priority-sequenced tightly coupled multi-
processors has similar logical requirements as
interrupt processing. VMEbus technology in-
tegrates these and other requirements into
optimized systems which take advantage of the
features of parallel and serial architectures.

VMEbus technology is used in highly de-
manding industrial, scientific, medical or mil-
itary applications. The VSO (VITA Standards
Organization) develops appropriate standards
for these applications because MIL-standards or
similar specifications have not been main-
tained or updated for ten or more years. Cur-
rently the VSO develops specifications for en-
hanced ruggedized design (VITA 48.x), elec-
tronic cooling (VITA 50), reliability predictions
(VITA 51), leadfree practices (VITA 52), tech-
nical management (VITA 53) and other re-
quirements. These standards are also applicable
to CompactPCI applications and others.

In industrial applications there are many re-
quirements which cannot be fulfilled with any
Ethernet variant or other office-based tech-
nologies. Infiniband, for example, features
much higher speed, shorter access times and
lower overhead for clustered systems or similar
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The number of new drafts
and specifications for

VMEbus technology has
increased in recent years.

This is quite significant
for a parallel technology
which will be 25 years old

next year. Most activity
other fields is mostly in

newer serial technology.

Figure 1. The number of new
drafts and specifications for
VMEbus technology has
increased in recent years.
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medium distance applications. RapidIO is
available for short-distance, high-speed systems
which cannot tolerate any much overhead and
for data plane telecommunication switching
(RapidFabric).

SBS Technologies has processor and intercon-
nect boards using Infiniband for medical and
military applications for speeds of 30 Gbit/s or
more in the future at less than 5% CPU load-
ing. The VXS1 CPU features dual redundant 4x
InfiniBand links over the VME backplane,
PowerPC processor, PMC mezzanine socket
and a very fast VMEbus (2eSST) in convection

and conduction cooled versions (-40 °C to
+85 °C). The IB4X-V41 InfiniBand switch
provides a 24-port, non-blocking switch with
4x links. The switch is hot-swappable, fully
managed in conduction- and convection-
cooled variants. Both boards were developed for
VXS applications (VITA 41). Other Infini-
Band products are announced or available
from SKY Computers, VMETRO and other
VMEbus suppliers. InfiniBand ships are avail-
able from Mellanox.

Thales offers a complete RapidIO system.
The PowerMP4-60 consists of a 19-inch 7U
rack and 8 VME64x slots. Board configura-
tions of up to eight PowerPC G4 7457 CPU
boards and a PENTXM board are available
now. The PowerMP4-60’s serial Rapid I/O
switch fabric has an aggregate bandwidth of
2.4 GB/s. The PowerPC nodes are intercon-
nected through a low latency, high bandwidth
RapidIO network which can be routed either
through the backplane or through front-
panel connectors. RapidIO chips are available
from Tundra. VMETRO offers VXS cards
(VPF Phoenix series) for both Infiniband or
RapidIO applications. Others are preparing
products for either or both standards over
VMEbus backplanes. �

The VXS logo represents a whole family of
serial interconnect architectures used on
VMEbus (VITA41) backplanes


