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By Jerry Gipper, Editoral Director

I find it ironic and exciting that in this year of the 30th anni-
versary of the announcement of VMEbus, I am now the editor 
of VME and Critical Systems magazine. VMEbus and I started 
our careers at nearly the same time and both with a linkage to 
Motorola. I started working at Motorola in July of 1981 as a sys-
tems engineer, and VMEbus was introduced as a new technology 
that October. 

It wasn’t until 1983 that I first heard of VMEbus, but we have not 
been far apart since. In that year, I transferred within Motorola to 
a new position as a systems sales engineer and remember selling 
my first VME product, a VME 10, that very first day. Back then 
VME was unheard of; many of my first years were spent conduct-
ing VMEbus seminars to introduce engineers to the specification 
and our new products. The product catalog in those days was very 
limited in selection. The ecosystems were nonexistent, so finding 
boards that would work together in a backplane was a daunting task. 

Many of us in the field worked hard to find software and hard-
ware partners that could help us solve our customers’ problems. 
Most customers did a majority of board designs themselves to 
develop products that met the requirements of their application. 
A lot of handholding was necessary because open standards were 
nonexistent back then. Engineers were hungry to learn more, 
seminars were often packed, and lots of questions were asked, 
especially since they were trying to design their own boards. As 
word about VMEbus spread, meetings and deals became easy 
to arrange. Over time, more products emerged and a lot of the 
focus switched from internally designed VME boards to system  
integration. And designers were instead picking from the vast 
selection of VME boards available from suppliers around the 
world. Real-time operating system providers picked up on the 
popularity of VME, providing board support packages for VME 
architectures. Slowly, all the parts came together, leading to the 
30 years of success experienced by VMEbus.

Things have certainly changed; today’s engineers understand 
open architectures and standards. They embrace COTS products 
with open arms. Operating system preferences typically dictate 
the hardware selection instead of being an afterthought. The 
“make versus buy” battles are much easier to overcome, permit-
ting designs to reach completion much faster. System-level solu-
tions are more common, minimizing the integration challenges 
of the past. Organizations like VITA were hugely instrumental 
in enabling this to happen, educating engineers to the benefits of 
open standards and open architectures. VITA standards evolved 
to ensure that the technology had a solid migration path to sup-
port long life cycles. New specifications emerged to smooth the 
path of performance, and older specifications were kept fresh to 
extend product life cycles.

The amount of innovation coming out of the VITA Standards 
Organization working groups is amazing. Nearly 80 working 
groups have been formed in the past 10 or so years, working on 
everything from new architectural frameworks to form factors to 

interconnect standards to product reliability guidelines and much 
more in between. There is a tremendous amount of healthy dis-
cussion between the members debating the merits of decisions 
that are being made, leading to specifications that ensure the best 
technologies possible for critical embedded systems of the future. 
What I find especially refreshing is the amount of input com-
ing from the user community. The standards that these working 
groups are developing are definitely getting input from the “voice 
of the customer.” 

As the efforts of these working groups expand, so too does the 
charter of this publication expand. You will find us continuing 
to cover VME but also more technology as it relates to critical 
embedded systems. In 2012, we will be renaming this publication 
to reflect that expanding coverage. 

I certainly look forward to the coming years as even more innova-
tion reaches into our lives. Computing becomes more ubiquitous 
with each passing year, touching our lives in new ways. Who can 
even imagine what another 30 years will bring us? I’ve got to 
believe that somehow VME will still be playing a role.

VME, thanks for the memories

No matter how you shake it, bake it, or configure it, everyone knows the 
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VME products. Leading the way in storage technolgoy for decades, Phoenix 
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Jack Kister and John Black of Motorola never perceived what 
would happen when they pinned out the 68000 microprocessor 
bus on an edge-card connector with a VERSAmodule card for-
mat back in 1979. In addition, Sven Rau and Max Loesel  (both 
from Motorola/Europe) did not know what they had created when 
they took the VERSAbus pinouts and put them on a DIN pin-
and-socket connector on a 6U card format in 1980. In 1981, John 
Black (Motorola), Craig MacKenna (Mostek), and Cecil Kaplin-
sky (Signetics) did not know that they would change the world 
of embedded computing when they created the first draft of the 
VMEbus Specification. In October 1981, at the System ’81 trade 
show in Munich, Germany, Motorola, Mostek, Signetics/Philips, 
and Thomson-CSF announced VME to the world and initiated the 
most successful open-computer architecture in history.

A little history 
Along the way, many 
others were involved in 
the development of VME. 
Wayne Fischer (Motorola 
and then Force Computers) 
and Shlomo Pri-Tal 
(Motorola) ushered the 
VMEbus document through 
the Institute of Electrical 
and Electronic Engineers 
(IEEE) process and final 
approval in 1987. Eike 
Waltz (Schroff) configured 
the mechanical packaging 
for the air-cooled boards in Chapter 7 of the specification. Later 
on, Kim Clohessy (Dy 4 Systems Inc.) chaired the mechanicals 
for conduction-cooled boards (IEEE 1101.2). In 1989, John Peters 
(Performance Technologies) created the concept of VME64 (64-
bit wide data and address buses added to VME). Kim Clohessy 
and I chaired the VME64 document and took it directly to the 
American National Standards Institute (ANSI) (ANSI/VITA 1.0) 
in 2002. Chau Pham (Motorola) created the Source Synchronous 
Transfer (SST) mechanism, which enhanced performance of VME 
data transfers, and took the document to ANSI for approval in 2003 
(ANSI/VITA 1.5). Drew Berding (an independent consultant) then 
created VME320, a method of making the SST transfers run at even 
faster speeds. Hundreds of people, too many to name here, were 
involved in the creation and enhancements to VME over the years.

VME overwhelms DEC 
The primary target market that VME exploited was the 
replacement of the expensive and cumbersome Digital Equipment 
Corporation (DEC) PDP series of minicomputers being used 
in many industrial controls applications. Also during the early 
1990s, the military market adopted VME for their weapons, 
communications, radar, and sonar applications. Somewhere 
around 1992, the VMEbus merchant board market hit $1 billion 
in sales. In 1998, DEC went out of business and the remnants of 
the company were acquired by Compaq Computer. They could 
not compete with the VME ecosystem.

Today, VME board sales are still in the $600 million range, driven 
mostly by military system refreshes and upgrades. Industrial 
controls have moved on to inexpensive commodity PC boards. The 
remaining vendors in the market say they still get 70 percent to 
80 percent of their business from VME. As we endure the defense 
budget changes this year and next, VME sales will probably grow 
to the $700 million range as existing VME card cages stay in place 
and newer, faster boards are inserted (refreshes and upgrades).

Why VME continues to grow 
VME has been resilient and vibrant for the past 30 years because 
it has been an adaptive technology. It has integrated newer, faster 
processors (including DSPs), adapted to standardized PCI-based 
mezzanine boards, integrated newer and faster A/D and D/A chips, 

adopted FPGAs for I/O interconnects, 
and adapted serial I/O channels to 
the P0 connector, all while remaining 
backward-compatible with the previous 
VME boards used in the market. No 
other architecture in history has been 
able to protect the investments in older 
boards the users kept in place. But 
the primary reason that VME is still a 
viable technology after 30 years is the 
engineering leadership, creativity, and 
talent in our industry. The hundreds of 
people who have worked on VME over 
the past three decades are unmatched in 
their engineering skill and capability.

Into the future 
VME will continue to be the architecture of choice for event-driven 
(interrupt-driven) applications, especially on military platforms, 
for many years to come. No other architecture can provide the 
real-time responses needed in critical embedded systems. Data-
driven applications such as Signals Intelligence (SIGINT), 
Communications Intelligence (COMINT), radar, sonar, ISR, and 
so on) will begin their migration to high-speed serial links with 
the VPX specifications, the high-end replacement for VME now 
entering the marketplace.

Will VME boards still be available and heavily used in another 
10 years? My bet is yes, it will still be a viable and vibrant 
architecture. As in the past, we will see a lot of cheap commodity 
junk electronics come and go within the next 10 years. But VME 
will still be alive and well on its 40th anniversary. 

For more information, contact Ray at exec@vita.com.

By Ray AldermanBy Ray Alderman

VME turns 30

VMEbus Fast Fact: There are five daisy chain 
signals on the VMEbus. Four are used for 

bus arbitration and one is used for interrupt 
acknowledge.
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By John Rynearson

VITA 66.0 receives ANSI recognition
Editor’s note: 
This update is based on the July 2011 VSO meeting. Additional 
VSO meetings are scheduled for September and November 2011.

Be sure to check out our online E-cast archives for the latest 
video and audio updates on VITA 41 (VXS), 46 (VPX), 48 (VPX-
REDI), and 65 (OpenVPX). See ecast.opensystemsmedia.com.

VSO ANSI accreditation
Accredited as a Standards Development Organization (SDO) in 
June 1993 by the American National Standards Institute (ANSI), 
the VITA Standards Organization (VSO) meets every two months 
to address vital embedded bus and board industry standards 
issues. Information on ANSI/VITA standards is available on the 
VITA website at www.vita.com.

VSO study and working group activities
Standards within the VSO may be initiated by a study group and 
developed by a working group. A study group requires the spon-
sorship of only one VSO member. A working group requires the 
sponsorship of at least three VITA members. 

VITA 60, Alternative Connector for VPX 
Objective: Standardize an alternative connector for VPX that is 
PCB compatible but not mechanically interoperable with the 
VITA 46 standard.

Status: A working group ballot has been completed and the working  
group is making minor revisions to the draft. After the revisions, 
VITA 60 will be moved into the ANSI ballot process. 

VITA 61, XMC 2.0
Objective: To specify an alternative connector for use on XMC 
mezzanine modules.

Status: The working group voted to move VITA 61 into the 
ANSI ballot process. The initial ANSI ballot has closed and one 
negative ballot was received. The negative ballot comment was 
rejected and a recirculation ballot, which will close at the end of 
August, has started.

ANSI/VITA 65, OpenVPX
Objective: To provide a standard for commonly used VPX profiles.

Status: The draft of VITA 65 has been revised to better clarify 
PCI Express clocking. These changes have delayed the schedule, 
but a working group ballot is now in process and will close before 
the September VSO meeting. Comments will be reviewed at the 
meeting and an ANSI ballot will be started thereafter.

VITA 66.0, Optical Interconnect on VPX –  
Base Standard, and VITA 66.1, Optical Interconnect 
on VPX – MT Variant
Objective: Define a family of blind mate fiber optic interconnects 
for use with VITA 46 backplanes and plug-in modules.

Status: VITA 66.0, Optical Interconnect on VPX – Base Standard,  
and VITA 66.1, Optical Interconnect on VPX – MT Variant, have 
completed their ANSI ballots. VITA 66.0 was submitted to ANSI 
and has been recognized as an American National Standard. Copies 
will be available soon from VITA. VITA 66.1 is in ballot comment 
review. After the draft is revised, a recirculation ballot will be held.

VITA 75, Rugged Small Form Factor (RSFF) 
Objective: Develop a standard for small form factor modules and 
enclosures for rugged environments.

Status: The working group continues to discuss the pros and 
cons of various box form factors and module sizes. Currently, the 
working group hopes to define both module and box sizes that 
will provide flexible solutions to this market area.

PDF – This column and the accompanying table are available at 
www.vmecritical.com.

For more information, e-mail John at techdir@vita.com.
E L E C T R O N I C S  PA C K A G I N G  

VEROTEC
 INTEGRATED
  PACKAGING 
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For land-based or airborne applications, the military needs COTS embedded sub-systems that deliver the 
optimum combination of performance, reliability, cost and rapid time-to-market. And Aitech has delivered 
just that since 1983!

We’re still in front... Aitech got a big jump on everyone way back when...and we’ve kept well ahead of the pack in developing
advanced embedded sub-systems based on leading edge commercial technologies adapted to harsh environment applications.

We don't compete with you... A lot of board level companies claim to be systems integrators. We don't. We leave the systems 
integration to the companies that do it best: our customers...companies just like yours! 

We have what it takes... Our VME and CompactPCI SBCs, PMCs, memory, I/O, graphics and chassis are in a class by themselves. 
And they’re backed by world class software and technical support, program and lifecycle management, testing and more.

We’ve been there... Aitech sub-systems are in widespread use in the world’s most demanding military/aerospace applications: 
from radar, missile and weapons control to mission-critical data voice sub-systems...from mission computers and display consoles 
to ECM, sight head stabilization and counter measure control...from power control and conditioning to advanced imaging systems. 
And that’s just for starters.

Don't take our word for it... Compare Aitech's offerings and expertise to any company in the COTS embedded marketplace. 
Land or air. Or for that matter, sea or space. Come to talk to us.

Aitech Defense Systems, Inc.
19756 Prairie Street 
Chatsworth, CA  91311 
email: sales@rugged.com 
Toll Free: 888-Aitech8 - (888) 248-3248
Fax: (818) 407-1502
www.rugged.com



JULY MEETING HIGHLIGHTSVITA Standards Activity Chart
Standard 
*Reaffirmed

Title Status
VME and  

CS edition

ANSI/VITA 1.0 *2002 VME64 Standards Released

ANSI/VITA 1.1 *2003 VME64 Extensions Released Aug. 2004

ANSI/VITA 1.3 *2003 9U x 400 mm Format Released

ANSI/VITA 1.5 2eSST Released Feb. 2004

ANSI/VITA 1.6 *2005 Keying for Conduction-cooled VME Released

ANSI/VITA 1.7 Increased Connector Current Level Released

ANSI/VITA 3 *2002 Board Level Live Insertion Released

ANSI/VITA 4.0 *2002 IP Modules Released

ANSI/VITA 4.1 *2003 IP/I/O Mapping to VME64x Released

ANSI/VITA 5.1 *2004 RACEway Interlink Released

VITA 5.2 RACEway++ Withdrawn Aug. 2004

ANSI/VITA 6.0 *2002 SCSA Released

ANSI/VITA 6.1 *2003 SCSA Extensions Released

ANSI/VITA 10 *2002 SKYchannel Packet Bus Released

ANSI/VITA 12 *2002 M-Modules Released

ANSI/VITA 13 Pin Assignments for HIC on VME Withdrawn

ANSI/VITA 17.0 *2004 Front Panel Data Port Released

ANSI/VITA 17.1 Serial Front Panel Data Port Released Feb. 2004

VITA 17.2 Serial Front Panel Data Port (SFPDP) Channel Working Group Dec. 2009

VITA 19.0 BusNet Overview Withdrawn

ANSI/VITA 19.1 BusNet MAC Withdrawn

ANSI/VITA 19.2 BusNet LLC Withdrawn

ANSI/VITA 20 *2005 Conduction-cooled PMC Released Apr. 2005

ANSI/VITA 23 *2004 VME64x Extensions for Physics Released

ANSI/VITA 25 VISION Withdrawn

ANSI/VITA 26 *2003 Myrinet-on-VME Released

ANSI/VITA 29 Released

ANSI/VITA 30.0 
*2005

2 mm Connector Practice on Euroboard Released

ANSI/VITA 30.1 2 mm Conduction-cooled Euroboard Released

VITA 30.2 Power Connector Equipment Practice Released Apr. 2007

ANSI/VITA 31.1 GbE on VME64x Backplanes Released Feb. 2004

ANSI/VITA 32 Processor PMC Released Feb. 2004

VITA 34 A Scalable Electromechanical Architecture Working Group Apr. 2004

ANSI/VITA 35 *2005 Pin Assignments for PMC to VME Released

VITA 36 PMC I/O Modules Withdrawn Apr. 2004

ANSI/VITA 38 System Management on VME Released

ANSI/VITA 39 PCI-X Aux. Std. for PMCs and PrPMCs Released Feb. 2004

ANSI/VITA 40 Status Indicator Released Dec. 2009

ANSI/VITA 41.0 VXS: VME Switched Serial Released Oct. 2006

ANSI/VITA 41.1 VXS: InfiniBand Protocol Layer Released Oct. 2006

ANSI/VITA 41.2 VXS: RapidIO Protocol Layer Released Oct. 2006

VITA 41.3 VXS: GbE Working Group Apr. 2006

VITA 41.4 VXS: PCI Express Working Group Apr. 2006

ANSI/VITA 41.6 VXS: 1x GbE Control Channel Layer Released Sept. 2009

VITA 41.7 VXS: Processor Mesh Topology Working Group

VITA 41.8 VXS: 10 GbE Protocol Layer Working Group June 2009

VITA 41.10 VXS: Live Insertion Requirements for VITA 41 Boards Working Group Apr. 2006

VITA 41.11 VXS: Rear Transition Modules Working Group Apr. 2006

VITA 42.0 XMC Released Feb. 2009

ANSI/VITA 42.1 XMC: Parallel RapidIO Released Oct. 2006

ANSI/VITA 42.2 XMC: Serial RapidIO Released Oct. 2006

ANSI/VITA 42.3 XMC: PCI Express Released Oct. 2006

VITA 42.4 HyperTransport Working Group Apr. 2005

ANSI/VITA 42.6 XMC: 10 GbE 4-Lane Protocol Layer Released June 2009

VITA 42.10 XMC: General Purpose I/O Working Group

VITA 42.20 XMC: Dual Fabric I/O Working Group

VITA 43S Hot Swap NextGen Mezzanine Inactive Feb. 2004

VITA 45S Serial VME Canceled Apr. 2004

Standard 
*Reaffirmed

Title Status
VME and  

CS edition

ANSI/VITA 46.0 VPX: Base Specification Working Group Feb. 2009

ANSI/VITA 46.1 VPX: VMEbus Signal Mapping Working Group Feb. 2008

VITA 46.3 VPX: Serial RapidIO on VPX Fabric Connector Trial Use Standard Summer 2010

VITA 46.4 PCI Express on the VPX Fabric Connector Working Group Fall 2010

VITA 46.5 VPX: HyperTransport Inactive

VITA 46.6 VPX: GbE Working Group Spring 2010

VITA 46.7 10 GbE on VPX Trial Use Standard Summer 2010

VITA 46.9 PMC/XMC/Ethernet Signal Mapping to 3U/6U on VPX User I/O Working Group Fall 2010

ANSI/VITA 46.10 Rear Transition Module for VPX Released Dec. 2009

VITA 46.11 System Management on VPX Working Group Spring 2010

VITA 46.12 Fiber Optic Interconnect See VITA 66 Dec. 2009

VITA 46.14 Mixed Signal VPX See VITA 67 Dec. 2009

VITA 46.20 VPX Switch Slot Definition See VITA 65 June 2009

VITA 46.21 Distributed Switching on VPX See VITA 65 June 2009

ANSI/VITA 47 Env., Design and Const., Safety, and Qual. for Plug-in Units Released June 2006

VITA 47r1 Revisions to ANSI/VITA 47 Released Feb. 2008

VITA 47r2 Revisions to ANSI/VITA 47 Working Group Dec. 2009

VITA 48.0 REDI: Ruggedized Enhanced Design Implementation Working Group Fall 2010

VITA 48.1 Mechanical Specs for Microcomputers Using Air Cooling Working Group Fall 2010

VITA 48.2
Mechanical Specs for Microcomputers Using Conduction 
Cooling

Working Group Fall 2010

VITA 48.3 Mechanical Specs for Microcomputers Using Liquid Cooling Working Group

VITA 48.5
Mechanical Standard for Electronic Plug-in Units Using 
AFT Cooling

Released Winter 2010

ANSI/VITA 49.0 VITA Radio Transport (VRT) Released May 2009

ANSI/VITA 49.1 VITA Radio Link Layer (VRL) Released May 2009

VITA 50 Best Practices for Electronic Module Cooling Inactive Dec. 2007

ANSI/VITA 51.0 *2008 Reliability Prediction Released Aug. 2008

ANSI/VITA 51.1 *2008 Reliability Prediction: MIL-HDBK-217 Daughter Released

ANSI/VITA 51.2 *2011 Physics of Reliability Failure Released Summer 2011

ANSI/VITA 51.3 Qualification and Environmental Stress Screening Released Spring 2010

VITA 52 Lead-free Practices Working Group Oct. 2006

ANSI/VITA 53 Commercial Technology Market Surveillance Released Summer 2010

VITA 54 Embedded Platform Management Architecture (EPMA) Inactive Aug. 2005

VITA 55 Virtual Streaming Protocol Inactive Feb. 2009

VITA 56 Express Mezzanine Card (EMC) Inactive Oct. 2007

ANSI/VITA 57 *2008 FMC: FPGA Mezzanine Card Released Feb. 2009

VITA 57.1 FPGA I/O Mezzanine Pin Assignments Working Group June 2009

ANSI/VITA 58.0 Line Replaceable Integrated Electronics Chassis Released May 2009

VITA 59 RSE: Rugged System-on-Module Express Working Group Dec. 2008

VITA 60 Alternative Connector for VPX Working Group Fall 2011

VITA 61  XMC 2.0 Working Group Fall 2011

VITA 62 Power Supply Modules Working Group Dec. 2009

VITA 63 KVPX Working Group Feb. 2009

VITA 64 Optimized Footprint for VITA 60 Working Group Feb. 2009

ANSI/VITA 65 OpenVPX Released Fall 2011

VITA 66 Optical Interconnect on VPX – Base Standard Released Fall 2011

VITA 66.1 Optical Interconnect on VPX – MT Variant Working Group Fall 2011

VITA 67 Coaxial Interconnect on VPX Working Group Spring 2010

VITA 67.1
Coaxial Interconnect on VPX, 3U, 4 Position SMPM 
Configuration

Working Group Spring 2010

VITA 68 VPX Compliance Channel Working Group Fall 2010

VITA 69 Common Glossary Working Group

VITA 70 Common Standard Template Working Group

VITA 71 New Generation Mezzanine Working Group Summer 2011

VITA 72 Connector Comparision Testing Working Group

VITA 73 Small Form Factor-v73 Working Group Summer 2010

VITA 74 Small Form Factor-v74 Working Group Summer 2010

VITA 75 Rugged Small Form Factor (RSFF) Working Group Fall 2011

 For corrections or suggestions, contact Jerry Gipper, VME and Critical Systems magazine, at jgipper@opensystemsmedia.com.
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SEPT  
MEETINGDefining Standards

VME64 now and then
By Jerry Gipper, Editorial Director 

Thirty years ago, engineers from 
Motorola, Mostek, Signetics/Phil-
ips, and Thomson-CSF introduced a  
leading-edge computing bus technology: 
VMEbus. Since then, supporters have 
evolved the specification to give VMEbus 
more performance, richer features, and 
greater capabilities – all while sticking 
to the tenant that it must be migration- 
proof and backwards compatible.  
No other technology in the computer 
industry has withstood the test of time 
while making such a claim. Products 
designed today can still operate fully in 
the first backplanes that rolled out in the 
early 1980s.

The enhancements 
Several major enhancements have been 
made to the VMEbus specification since 
its introduction in 1981, enabling VMEbus 
to be as viable as it was 30 years ago.

The first major enhancement was VME64 
(1014 Rev. D), introduced in 1991 when 
Project Authorization Request P1014R 
for revisions to the VMEbus specifica-
tion was granted by the Institute of Elec-
trical and Electronic Engineers (IEEE). 
VME64 raised the theoretical bus speed 
from 40 MBps to 80 MBps by doubling 
the number of data lines from 32 to 64. 
It used an innovative five-row connector 
that was backward compatible with exist-
ing backplanes. Challenges in working 
with the IEEE led to VITA becoming a 
member of American National Stan-
dards Institute (ANSI) in June of 1992 
and gaining accreditation as an ANSI 
standards body to facilitate development 
of open architecture standards. In 1994, 
the VME64 specification became the 
first VITA specification to receive ANSI 
approval under ANSI/VITA 1. Minor 
extensions were approved in 1997 with 
VME64 Extensions (ANSI/VITA 1.1), 
commonly termed VME64x. Features 
included a P0 connector, geographical 
addressing, voltages pins for 3.3V, a test 
and maintenance bus, and EMI, ESD, and 
front-panel keying per IEEE 1101.10.

The second major enhancement was in 
1996 when the VME 2eSST protocol 
was proposed for VMEbus, allowing data 
transfers synchronously on both clock 
edges and giving VMEbus the potential 
to exceed 500 MBps. VME2eSST was 
ratified in 2003 under ANSI/VITA 1.5.

The specification 
While nothing new is planned for VMEbus 
at this time, there is still room for perfor-
mance improvements in the existing paral-
lel bus architecture without changing the 
specification. The current VME 2eSST 
technology will support data rates much 
higher than any products are capable of 
today. This can be one of the rare cases 
where the technology is not outpaced by 
the products using the technology.

The process for developing and main-
taining the VMEbus specification was 
responsible for many of the processes 
currently in use by the VITA Standards 
Organization (VSO), the body of com-
panies responsible for the development 
and maintenance of nearly 100 embedded 
computing specifications. Groundbreak-
ing Standards Development 
Organization (SDO) poli-
cies, specifically the han-
dling of ex ante disclosure 
of patents, have made VITA 

an organization widely consulted as an 
SDO. Patent policy changes in Europe 
and pending changes in the United States 
and Asia can be directly attributed to the 
work of VITA.

The company names have come and gone, 
but the bus still remains viable today and 
is still being used in new products and 
winning new design programs. Many sup-
pliers are highly dependent on the staying 
power of VMEbus-based products to get 
them through the rough economic times 
facing the world today.

Visit www.vita.com for a complete 
history of VMEbus.

For more information, contact Jerry at 
jgipper@opensystemsmedia.com.

VMEbus Fast Fact: Intel created Multibus II, a 
synchronous bus, to compete with VMEbus.
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» Who can solve my complex signal
 processing challenge? «

 If it’s embedded, it’s Kontron.

With Kontron's highly integrated HPEC VPX systems designs,
Military programs that require high-end processing no longer need to
compromise in terms of performance.

We develop.
Comprehensive VPX Ecosystem
With backplanes, SBC‘s, switches, FPGA and PMC/XMC carriers plus
IP socket APIs, Kontron provides all core hardware for VPX systems designs.

We design.
VXFabric Technology - PCI Express Switch Fabric for
High performance Embedded Computing
A set of turnkey APIs for data fl ow applications to implement effi cient
inter-boards communication at ultra-high speed for surveillance radars. 

We deploy.
Application-Ready Platforms
6U VPX application-ready platforms and highly integrated HPEC VPX
systems for various radar, sonar, SIGINT and video processing applications.

CONTACT US

 1-888-294-4558  info@us.kontron.com  kontron.com/VPX

CRITICAL QUESTIONS ... ANSWERED



Special 

This issue of VME and Critical Systems 
magazine is dedicated to the 30th anni-
versary of the introduction of VMEbus. 
We reached out to the VME community 
to seek comments on the highlights of the 
past 30 years of VMEbus. To get the ball 
rolling, we asked the members of VITA 
the following questions: 

 Which enhancement(s) to the VME-
bus specification had the biggest 
impact?

 What was the most unusual or strang-
est application using VMEbus that 
you ever saw?

 What was your most difficult design 
challenge with VME products?

 Which time period in the history of 
VMEbus was most influential?

 What would your company have 
done differently regarding its strategy 
in the VME market?

 What was the most influential prod-
uct over the past 30 years?

We received a mixed bag of responses 
with some very interesting insights. I had 
the pleasure of being in the middle of 
the VMEbus industry from a front-row 
seat at the Motorola Computing Group
during this period. Motorola was the 
recognized leader in VME market share 
for most of the past 30 years, according 
to VDC Research. I had the honor of 
being responsible for the marketing of 
many very successful products during 
those years. My comments are peppered 
throughout the responses that I received.

Which enhancement(s) to the  
VMEbus specification had the  
biggest impact?
Consensus on which enhancements to the 
VMEbus specification had the biggest 
impact reached common ground with 
everyone. VME64 and VME64 deriva-
tives were mentioned by nearly everyone. 
VME64 was the first major demonstration 
that VME could evolve and yet remain 

compatible with previous generations 
of products. Over time, this became the  
single most important requirement for 
any advancement to wear the VME 
badge. This same evolutionary migra-
tion was key in many of the decisions that 
drove the development of VPX in more 
recent times.

1981 1982 1983 1984

Official introduction of VMEbus at Systems 
’81 Show in Munich by Motorola, Mostek, 
Signetics/Philips, and Thomson-CSF. 

First draft of VMEbus specification  
written by John Black (Motorola),  
Cecil Kaplinsky (Signetics/Philips),  
and Craig McKenna (Mostek).

Revision A of VMEbus specification put in 
public domain.

Force Computers begins operation in January. 

The first boards enter the market.

The French delegation of the International 
Electrotechnical Commission (IEC) proposed 
Revision B of the VMEbus specification as 
an international standard. Mira Pauker 
(Philips), France, was nominated chairperson 
of an editorial committee, formally starting 
international standardization of the VMEbus 
under IEC-821.

The VMEbus Manufacturers’ Group (now VITA) 
was formed.

Motorola introduces the VME/10, their first 
system using VMEbus as an expansion channel.

Plessey’s first 68000 VME boards and  
Force Computers’ 80286 VME board.

VMX memory expansion bus and VMS serial 
bus introduced.

Wayne Fischer (Motorola) heads IEEE working 
group for U.S. VME standard, IEEE 1014.

The IEEE Microprocessor Standards Committee 
(MSC) requested authorization to establish a 
working group to standardize the VMEbus in 
the U.S. under the P1014 Working Group 

Revision C of the VMEbus specification was 
created. This work resulted in the ANSI/IEEE 
1014-1987 specification.

VME Manufacturers’ 
Group becomes 
VMEbus 
International Trade 
Association (VITA) 
to accelerate the 
technical and 

commercial acceptance of VME. Lym Hevle is 
the director, and Tom Harkaway (Xycom) is 
chairman of the Technical Committee.

VME Subsystem Bus (VSB) 1096 committee 
formed, chaired by Shlomo Pri-tal (Motorola).

Eike Waltz (Schroff) directs VMEbus 
mechanical design effort and documentation.

Editor’s note: On this 30-year anniversary of VMEbus, VME and Critical Systems’ 
Editorial Director Jerry Gipper hit the VITA/VSO “streets,” posing 6 key questions to 
VME industry experts. The following is a compilation of their mixed bag of responses. 

VME retrospect
By Jerry Gipper, Editorial Director

on put in
public domain.
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“Revision D, the addition of D64 
(VME64), demonstrated the power of 
backwards compatibility and the ability 
of the architecture to innovate without 
creating discontinuities in the market or 
rendering existing products obsolete,” 
states Shlomo Pri-tal, Chief Technology  
and Strategy Officer at Emerson  
Network Power, Embedded Computing.  
Pri-tal was very influential, and his pow-
ers of persuasion paid off in making 
backwards compatibility a prime consid-
eration. We had many long discussions 
on this topic at Motorola because we had 
a huge investment in VMEbus to protect.

“On VME, the most impor-
tant specification enhancement 
was the evolution to VME64x 
and eventual ly  to  2eSST.  
The other major impact was VITA 
46 (VPX), which kept the VME form 
factor but replaced the connectors 
with high-speed ones and added serial 
fabrics to move data,” remarks Steve 
Edwards, CTO for Curtiss-Wright 
Controls Embedded Computing.

“VME64x, because of the 2 mm 
P0 connector extension and GEOID 
(geographic addressing),” says  
Vincent Chuffart, Product Marketing 
Manager, Kontron.

1985 1986 1987 1988

Revision C.1 of the 
specification is 
published; edited  
by John Black and 
Shlomo Pri-tal, 
Revision C adopted a 
new format to promote 

compatibility and readability.

VMEbus Systems magazine launched in July 
with exclusive focus on VMEbus technology, 
the first industry magazine with a bus-
architecture-specific focus. VMEbus Systems is 
copublished by Jack Grenard and Mike Hopper, 
through their publishing company, IntraTech 
Communications.

First edition of the VITA VMEbus Compatible 
Products Directory published. 174 companies 
and more than 2,700 product families listed.

Aitech ships the first 6U x 160mm full Mil VME 
board to U.S. TACOM for the SAVA program. 

BUSCON/86, a new show and conference 
launched January 15-16 in San Jose with a 
focus on bus-based computer systems. Show 
formed by Bill and Anne Weber.

The IEC Convention in Stockholm, Sweden, 
pronounced the VMEbus an official IEC 
Standard: IEC 821 BUS.

VME chosen for US Navy’s Trident submarine 
fire control system and SQQ-89 fleet sonar 
processing.

Bus chips wars begin with Motorola, VTS, and 
Synergy Microsystems chip announcements.

VMEbus is approved by the IEEE as 
IEEE Std. 1014-87.

At the invitation of Joe Ramunni (Heurikon), 
12 VMEbus manufacturers met in March to 
explore the interest in collaborating for the 
design and development of a comprehensive 
VMEbus interface chipset.

VSB (VME Subsystem Bus) is approved as IEEE 1096 
standard. 

Doug Patterson (Radstone) and Dale Younge 
(DY-4) co-chair the Military subcommittee of 
the VITA Technical Committee to focus on design 
enhancements for military applications.

VITA Technical Committee forms Next Generation 
Architecture working group. Selects Rugged Bus 
and Futurebus as next potential architectures.

VITA Consortium’s VMEbus Interface Chip (VIC) 
enters production by VTC, Inc. 
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Michael Munroe, Product Specialist  
at Elma Bustronic Corporation, men-
tioned four enhancements that had a 
big impact: VME64x, PMC, VPX, and 
Force Computers’ electronic bus grant 
daisy chain patent. He chose VME64x 
for the addition of 3.3 VDC signaling, 
shielded front panels,  and the addition 
of a P0 connector. PMC has become the 
de facto mezzanine interface for VME 
and other 6U form factors. VPX gives 
VME a breakthrough revolutionary 
migration path for complex systems of 
the future with hybrid backplane bridges. 
Force Computers’ electronic bus grant 
daisy chain patent simplified a challeng-
ing problem for VME system design-
ers: Early-generation products required 
jumpers on the backplane to handle bus 
grants. This was difficult and error prone, 
requiring access to the backplane to make 
changes and leading to errors with miss-
ing or misplaced jumpers. The first ques-
tion asked by technical support was to 
query you about how the backplane was 
jumpered, because, most often, a jumper 
was missing or out of place.

What was the most unusual or 
strangest application using  
VMEbus that you ever saw?
VMEbus has found homes throughout 
our solar system. The list of design wins 
could go on forever. Here are few of note:

“Without a doubt, the most unusual 
VMEbus application was the VME 
technology deployed on the Mars Rov-
ers, Opportunity, and Spirit,” 
shares Edwards. The Mars 
Rover Opportunity is still 
taking photos, sending back 
data, and roaming the surface 
of Mars today. Designed for 
only 30 days of service, it has 
logged more than 20.86 miles 
and more than 2,700 Martian 
days. VME technology actu-
ally made its first trip to Mars 
in 1998 after IBM and Lock-
heed Martin Federal Systems 
developed a radiation-hard-
ened VME system that was 
selected for the Sagan Lander.

“An area where we have seen 
significant growth in VME is 
the railway market. While it 
may not be a ‘strange’ applica-
tion, it is definitely an unantici-
pated migration from the harsh 
environments of avionics to the 
mobile world of trains and rail-
way systems. The triple-redun-
dant A602 VME single board 
computer is especially useful in 
several areas of railway appli-
cations, including signaling 

systems, wayside control, and automated 
train operation, since failure may result 
in loss of human life (trains derailing or 
colliding). In response to this increasing 
use of VME, MEN Mikro is now prepar-
ing a railway certification package for 
the A602 for safety levels SIL 3 and SIL 
4, anticipated to be available at the end of 
the first quarter in 2012,” explains Barbara  
Schmitz, Chief Marketing Officer at MEN.

1989 1990 1991 1992

First edition of Wade Peterson’s  
“VMEbus Handbook” is published.

VFEA (VMEbus & Futurebus+ Extended 
Architecture) emerges. VITA publishes next-
generation architecture requirements.  
Paul Borrill (Sun Microsystems) leads  
the IEEE Futurebus working group.

John Peters and Bill Mahussen  
(Performance Technologies) develop use of 
64-bit MBLT cycles, present VME64 concept to 
VITA Technical Committee.

VITA Technical Committee begins Mezzanine 
Bus Project to attempt to add clarity to a 
plethora of mezzanine choices.

Futurebus+ introduced February 13 in  
Long Beach, defining a migration path  
for VMEbus.

Ray Alderman joins VITA as Technical Director 
and Technical Committee Chairman.

VMEbus International Trade Association (VITA) 
renamed VFEA International Trade Association 
to encompass Vebus and Futurebus+ 
Extended Architecture efforts.

VME64 (1014 Rev. D) is introduced and 
submitted to IEEE. Ray Alderman, Technical 
Director of VITA, cochaired the activity with 
Kim Clohessy of DY-4 Systems (Nepean, 
Ontario, Canada).

Autobahn is introduced as serial bus proposal 
for VMEbus by PEP Modular Computers.

VITA Technical Committee forms Interconnect 
working group to study emerging new bus 
interconnects, headed by Mike Humphrey 
(BICC-Vero).

VITA becomes a member of the American 
National Standards Institute (ANSI) and 
applies for accreditation as ANSI Standards 
Body to facilitate development of open 
architecture standards. 
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“GDCA manufactured the VME-based Heu-
rikon V4F boards for a company [that] used 
them in two different and interesting appli-
cations. One of them was a screening device 
that was used by airport security to detect 
explosives in passenger baggage, and the 
second one was a precision wood saw mill. 
It was a good thing they never accidently 
switched the applications, although some 
airline luggage looks like they might have 
done so,” quips Martin Plotkin, founder of 
GDCA, Inc.

My two favorite applications for VME were 
as control systems for the “Tower of Ter-
ror” at Disney World and in the launch con-
trol systems for the Space Shuttle program. 
It often made me wonder if the two organi-
zations shared design ideas! Other interest-
ing applications were the VME-based vot-
ing system in the parliament of China, the 
Chyron text overlay system for television, 
and many telecom digital switches. 

VME was first used in many indus-
trial applications long before it gained 
such a stronghold in military applica-
tions. Recently, I was driving through  
New Mexico past the Very Large Array 
astronomical radio observatory where I 
saw several of my Motorola VME boards 
in a dark and dusty lab processing data 
for the array. Many of these applications 
are event driven, whereas VMEbus excels 
over today’s switch fabric architectures that 
favor data-driven applications.

1993 1994 1995 1996

VME64 completed by VITA subcommittees.

VITA granted ANSI accreditation in June. 
Opens doors to innovation and standards 
related to VMEbus technology.

Mike Humphrey becomes  
VITA Executive Director.

John Rynearson becomes  
Technical Director of VITA.

VITA Standards Organization (VSO) formed 
out of the VITA Technical Committee.

William Perry introduces NDI initiative, which 
later morphs to COTS initiative.

VME64 (ANSI/VITA 1) becomes the first VITA 
specification to receive ANSI approval.

Ray Alderman becomes Executive Director 
of VITA.

VITA reverts back to VMEbus International 
Trade Association.

www.vita.com goes live, bringing VITA to the 
Age of the Internet.

2eVME protocol proposed for VMEbus, allowing data 
transfers on both clock edges, thus doubling the VMEbus 
bandwidth. 

Dick Somes (Digital Equipment Corporation) is elected as 
VSO chair.
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What was your most difficult
design challenge with VME 
products?
“Because VME is limited in terms of 
power in a rugged environment, the most 
difficult challenges involve designing 
70-90 W VME processor cards. VPX 
is more forgiving in this regard since it 
allows 1" pitch and will allow cards to 
draw more power from the backplane,” 
specifies Edwards. Power has always 
been a challenge, and it was not unusual 
to see two- and three-slot boards just to 
get enough power for a single slot.

“Parallel PCI bus extension through P0,” 
answers Chuffart. Bridging PCI bus has 
challenged engineers for years as PCI 
bus became much more than a local  
processor bus.

“GDCA provides the long-term support 
for the MVME162 board from Motorola 
for their end customers. In 2008, we real-
ized that one of the key ASICs on that 
board was obsolete – with no availability 
in the market. This was a critical issue 
for customers since the redesign of their 
applications was going to have a major 
impact on their costs and lead time to their 
customers. GDCA replaced that ASIC 
with a functionally equivalent FPGA to 
ensure that, except for a layout change 
to accommodate the new footprint, there 
would be no impact on the board design,” 
details Plotkin.

Thank God for human memory. The early 
days of VMEbus had many challenges 
that failed to make the list. I’m pulling 

this from my own fading memories, but 
who can forget these issues?

The moving target of the first two or three 
revisions of the specification caused some 
conflict. From the introduction in Octo-
ber 1981 to sometime in the 1985/1986 
timeframe, the specification was a bit 
dynamic. Thousands of copies of the 
specification were printed and passed out, 
only to have to be redistributed months 
later. I personally carried boxes and boxes 
in my car, at times giving up to five semi-
nars a day on VMEbus to rooms packed 
with engineers. Luckily, there were no 

major changes and board designers were 
able to move forward with hundreds of 
new designs.

The lack of bridge chips to simplify the 
bus interface was a challenge. Early VME 
boards could easily use 30 percent or more 
of the board space for a VME interface. 
Few could afford ASICs, and FPGAs were 
yet to be practical. A whole battle ensued 
for several years in the late 1980’s over 
who would do a chip and how it would be 
marketed. In 1987, at the invitation of Joe 
Ramunni (Heurikon), 12 VMEbus manu-
facturers met to explore the interest in 

1997 1998 1999 2000

Drew Berding develops VME320 backplane.

VME64 Extensions (ANSI/VITA 1.1) is approved 
as an extension to the VME64 specification.

Bob Downing (Fermilab) elected VSO chair.

VMEbus International Physics Association, 
VIPA (CERN, Fermilab, and labs in Japan) rolls 
out VME64 Extensions for Physics  
(ANSI/VITA 23).

Myrinet (ANSI/VITA 26) defines a packet 
switched interconnect protocol for 
implementation in a VMEbus environment.

RACEway Interlink (ANSI/VITA 5.1) led by 
Mercury Computer Systems is ratified.

First Bus and Boards Conference held in  
San Jose, California.
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collaborating for the design and develop-
ment of a comprehensive VMEbus inter-
face chipset. It was years before anything 
came of this effort. In the meantime, Force 
Computers, Motorola, PLX, and oth-
ers developed their own bridge chips. A 
VITA consortium developed the VMEbus  
Interface Chip (VIC), which was mar-
keted and sold by VTC. Eventually  
Tundra Semiconductor emerged with the 
Universe chip to save the day.

Another major faux paux in the VMEbus 
specification was the lack of a defined 
software architecture to move data along 
the bus. Being direct memory architec-
ture, this was not considered a big issue 
in the early days, but as real-time oper-
ating systems emerged and the number 
of devices on the bus exploded, writing 
device drivers kept a lot of software engi-
neers gainfully employed. Architectures 
today enjoy the Ethernet, PCI Express, 
and Serial RapidIO protocols supported 
by serial switch fabrics and PCI bus.

Which time period in the history 
of VMEbus was most influential?
When asked this question, the responses 
were all over the map, and rightfully so. 
Most of it is dependent on the individual’s 
perspective and history with VMEbus.  
Pri-tal was particularly fond of the early 
days. During that time, his name was 
synonymous with VMEbus, and many 
consider him the Grandfather of VME, 

myself included. Thus his answer to the 
question is: “The period immediately 
after the formation of VITA and the estab-
lishment of its technical committee as an 
open forum for all who joined to develop 
the architecture and drive the industry.” 
Pri-tal really pushed the open standards 

concept and fought to prevent trademarks 
and patents that would slow down the 
market acceptance of VMEbus or show 
favoritism to any one company. That sen-
timent is still felt today in the VITA tag-
line of “Open Standards, Open Markets” 
and in its industry-leading ex ante policy.

2001 2003 2004 2005

Conduction Cooled PMC (ANSI/VITA 20).

Elwood Parsons (Tyco) elected VSO chair.

2eSST (ANSI/VITA 1.5) ratified, enabling data 
transfers of up to 320 MBps. 

VXS (VMEbus Switched Serial) standard  
(VITA 41) ratified.

Mars rovers Opportunity and Spirit safely 
land, giving VMEbus 100 percent market share 
on Mars. 

VITA gains recognition by the IEC as a 
submitter of Industry Trade Agreements.

VPX, VITA 46 working groups launch  
new effort to define 6U/3U form factor  
boards and systems using the latest in  
switch serial fabrics.

VMEbus International Trade Association  
shortened to VITA.

VMEbus Fast Fact: Dynamic address sizing is made 
possible because of a 6-bit address modifier code 

[AM0-AM5] that accompanies each address. This can be 
thought of as a tag that is attached to each address.
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Other influential periods occurred in the
history of VME. Companies focused 
on the military markets were especially 
impressed with two specific time periods.  
“There were two critical periods in the 
history of VME. The first was in the early 
’90s, when VME first started to gain use 
within military systems, which today is the 
major market for VMEbus and its deriva-
tives. The Commander Perry memo of 
1994 introduced the NDI initiative, which 
later morphed into the COTS initiative 
encouraging more use of off-the-shelf 
products. Later, between the years of 2003 
and 2005, the VITA community made 
the decision to move beyond VMEbus 
and design a follow-on spec, VPX, which 
would support serial fabrics. We have seen 
VPX take over in the past several years, to 
the point where it is the major bus architec-
ture for new deployed military programs,” 
details Edwards.

Another colorful period for VME was in 
the mid 1990’s as the PowerPC architec-
ture emerged and found solid homes on 
VME single board computers. Chuffart 
mentions “PREP architecture: PowerPC 
+ PCI bus + VME + Linux. Most cur-
rent deployments of VME still have this 
architecture.” PREP became the hard-
ware and software definition for anyone 
developing PowerPC-based hardware.

The Motorola 88K processor was to be the 
evolutionary path for the 68K processors, 
but it had few supporters. When Apple, 
IBM, and Motorola teamed up to develop 
the PowerPC Architecture, VME suppliers 
quickly embraced the technology. Ironi-

cally, the Motorola Computer Group was 
one of the very last companies to fully get 
on the PowerPC bandwagon. This was 
because of internal political struggles and 
a solid family of 88K single board com-
puters that ranged from a single processor 
to eight processors on a VME comput-
ing platform. Once Motorola cleared the 
internal issues, it was full steam ahead on 
PowerPC until the AIM alliance fell apart. 
Fortunately, we had a skunk works team 
working on a PowerPC project that we 
were able to launch in a few short weeks.

Munroe points out the years from 1985 to 
2001 until CompactPCI came along and 
gave VME a serious run for its money. 
Using the same 6U form factor but the PCI 
bus as the interconnect, CompactPCI was 
able to better leverage this new parallel 
bus and eliminate extra bus bridges, thus 
simplifying designs and improving perfor-
mance. During those years, we saw all types 
of attempts to improve VME performance:  
VXI, RaceWay, SCSA, Autobahn, and 
2eSST were but a few of the alternatives 
developed for VMEbus.

What would your company have 
done differently regarding its 
strategy in the VME market?
Most companies were very happy with 
the strategies that they took. I did enjoy 
Chuffart’s comment: “Keep 68K products 
alive a lot longer.” Kontron is an amal-
gamation of many smaller companies, 
many of which enjoyed years of success 
as VME suppliers, most with 68K-based 
products. I certainly understand the strat-
egy of holding on to 68K processor-based 

2007 2008

VITA Standards Organization approves changes on disclosure 
and licensing of patents. 

VITA modifies patent policy to reflect changes in  
ex ante disclosures.

VPX base standard ratified by ANSI/VITA.

FMC, VITA 57 is ratified. The FMC standard describes a new 
small form factor I/O mezzanine card that can be connected 
to all leading carrier board form factors.
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products for as long as possible. VMEbus 
was built around the 68K processor bus, 
and as a result, worked best with products 
built around the 68K architecture. Every-
thing else always required a little extra bus 
logic to work, and then there were always 
issues. Who can forget the endian byte 
order issues between the Intel x86 little 
endian and the Motorola 68K big endian? 

The 68K processors had an average of 
about three years between major releases 
from 68000 to 68010 to 68020 to 68030 
and finally the 68040. That timeframe 
was long enough to complete a board, 
get a few solid design wins, and make 
some serious profit from the design 
efforts before moving on to the next 
generation. Many 68K products are still 
in production today as evidence of the 
long life cycles of the 68K generation of 
VMEbus products. Fifteen years or more 
was not at all unexpected. 

Plotkin still remembers the day he orga-
nized the first VERSAbus user’s group 
meeting – prior to the existence of VME. 
It was during that meeting that some 
of the key sponsors of the VERSAbus 
user’s group left the room and came back 
later to talk about the birth of the VME-
bus standard – VERSAbus in Eurocard 
format. It is interesting that GDCA now 
supports the legacy VME products that 
were originally manufactured by Motor-

ola and others. So Plotkin has not only 
witnessed the birth of VMEbus, but the 
company he founded has developed the 
product legacy management expertise 
that supports these VME products and 
keeps them alive as long as customers 
need them.

The Intel and PowerPC architectures 
rolled out so much faster, and board 
designers were always playing catch-
up to the latest-generation processors. It 
has slowed a bit in the past years, as the 
Intel Architecture has become the domi-
nant processor on new products. Five- to 
seven-year product life cycles are more 
typical today, causing some applications 
to have difficult life cycles to manage.

Many companies tried to make VME a 
system-level strategy. Motorola was the 
most successful with a large number of 
personal and server computer families 
based on VME technology. This gave 
them a tremendous market advantage 
because they were one of the few compa-
nies that developed a complete system, 
allowing them to better understand how 
a full system worked as other boards 
were integrated into the backplane.  
Mercury Computer Systems had some 
system expertise, but in those days  
VME was a front end to their much-
larger processing arrays.

Today, many companies are wishing that 
they had hung on to VME a bit longer.  
During these tough economic times, 
many applications are upgrading those 
very durable VME systems instead of 
doing complete replacements.

What was the most influential 
product over the past 30 years?
Responses to this question tended to 
favor the home team, as nearly every 
company claims to have at least one 
“most influential product.” 

“Curtiss-Wright’s CHAMP-AV6 and 
VPX6-85: They were the very first VPX 
products to market and helped to validate 
the choices made in VITA 46,” remarks 
Edwards. From my perspective at Motor-
ola, several of the 68K-based CHAMP 
products gave us a real run for the money.

“Our A602 is a 6U FPGA-based, triple-
redundant 64-bit VMEbus SBC that 
employs a lock-step architecture, keeping 
software development at a minimum. The 
redundant lock-step system increases sys-
tem reliability, so the SEU-resistant A602 

2009 2010 2011

Mars rover Spirit goes silent on March 22, 2010. Total 
odometry last read 7,730.50 meters (4.80 miles). 

OpenVPX architectural  
framework introduced  
to simplify designing  
with VPX.

OpenVPX system specification ratified by ANSI/VITA.

VPX-REDI (VITA 48) reaches ANSI ratification.

The Opportunity Mars rover is still doing research on Mars,  
many years beyond its projected life cycle. Total odometry is  
26,701.08 meters (26.70 kilometers, or 16.59 miles). Go VME!

VMEbus celebrates 30 years of excellence!

A more detailed and complete timeline  
is available at www.vita.com

VMEbus Fast Fact: VMEbus is composed of four sub-buses: 
the data transfer bus, data transfer arbitration bus,  

priority interrupt bus, and utility bus.
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runs the same set of operations in paral-
lel to ensure that the programming only 
views the hardware components once,” 
explains Schmitz.

“The MVME147 … introduced revolution-
ary levels of integration and completely 
changed the industry. As an example, no 
more memory cards, Ethernet controller 
boards, etc. The only products were proces-
sor boards (e.g., GP, DSP, etc.) with their 
required complement of I/O,” says Pri-tal.

“The ABG connector, first from Augat,” 
answers Munroe.

In my many discussions with customers 
and suppliers over the years, one product 
in particular continues to quickly come 
to mind: the MVME147 mentioned by 
Pri-tal. I have a particular closeness to 
this product, as it was my first major 
product in my role as VME Product 
Manager at the Motorola Computer 
Group. It was a true VME single board 
computer. Though not the first in the 
industry, it was the most integrated and 
most popular. It used an internally devel-
oped ASIC for the VMEbus interface, 
saving a substantial amount of board 
space that was then dedicated to other 
functionality. We often promoted it as 
the equivalent of five other VME boards: 

a processor, memory, Ethernet control-
ler, SCSI bus controller, and general 
purpose I/O board. Originally it shipped 
with 4 MB of DRAM and an option to 
add 4 MB more on a full-size 6U board. 
Today you can’t even buy a single 
DRAM chip that small. More than 1 mil-
lion copies of that board were shipped, 
and it experienced five major redesigns 
over its active production life as compo-
nents went obsolete, especially DRAMs. 
The MVME147 also set new price points 
for VME boards and even shipped with a 
lifetime warranty. The MVME147 led to 
the MVME162 and MVME167 that also 
reached similar shipment milestones. 
Hooray for 68K!

VME still a leader
VME has had a very colorful and profitable 
run in the embedded computing industry. 
It continues to enjoy a sizable market with 
the introduction of new technologies like 
VPX, which give VME a great migration 
path. I expect to see products with their 
roots in VMEbus for many years to come.

A big “thank you” goes to the 
following for their contribution to 
this article:

Steve Edwards, CTO,  
Curtiss-Wright Controls Embedded Computing

Barbara Schmitz, Chief Marketing Officer, 
MEN Mikro Elektronik GmbH

Vincent Chuffart, Product Marketing 
Manager, Kontron

Michael Munroe, Product Specialist, 
Elma Bustronic Corporation

Shlomo Pri-tal, Chief Technology and 
Strategy Officer at Emerson Network Power,  
Embedded Computing

Martin Plotkin, founder of GDCA, Inc.

VMEbus Fast Fact: While originally specified as an asynchronous bus, to 
maximize data throughput with any processor family, VMEbus evolved to 

include synchronous transfers with VME 2eSST.
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Thirty years ago, at the System ’81 trade show held in October 
of 1981 in Munich, Motorola, Mostek, Signetics/Philips, and 
Thomson-CSF introduced the VMEbus – a 32-bit bus architec-
ture jointly developed by the companies – and placed the specifi-
cation in the public domain. Its introduction marked the birth of 
the modern embedded computing industry and a paradigm shift 
in the development and promotion of industry standards. Much 
has been written about the technical attributes of the architecture 
and its ability to absorb new capabilities in support of emerg-
ing technologies. When originally developed in 1980, the archi-
tecture was designed with a 10-year useful lifespan. While the 
past 30 years have seen multiple revisions of the specification 
to support new technologies in a backwards-compatible manner, 
with the advent of fabrics in lieu of parallel buses it is probably 
unlikely that further revisions to the VMEbus are forthcoming. 
However, the principles that guided the architecture’s develop-
ment from its inception and enabled a thriving ecosystem will 
continue to guide the industry and assure its ongoing success.

Collaboration
The VMEbus specification was developed from its inception by 
multiple companies wishing to establish an industry standard in 
support of the 68000 microprocessor. While other manufacturers’ 
groups existed at the time, their mode of operation was to adopt a 
specification developed by a dominant player with minimal input 
from other companies and with little regard to other vendors’ 
products or interests. In contrast, the VMEbus specification was 
developed by all members of the VMEbus Manufacturers’ Group. 
Some refer to this as “co-opetition,” where multiple companies 
cooperate to create the technical dynamics required to enable a 
multivendor large market, and then compete to gain market share. 

That spirit of collaboration was introduced by the architecture’s 
original developers and has been demonstrated ever since in 
all specification development activities undertaken by VITA/
VSO. Most recently, such collaboration was demonstrated by 
the creators of the OpenVPX™ specification, where multiple 
vendors and potential customers banded together to develop VPX 
specification  interoperability guidelines and thereby enable a 
larger market. 

Open
When the VMEbus Manufacturers’ Group introduced the 
specification’s Revision A, they placed it in the public domain. 
The specification was not copyrighted so that it could be freely 
copied by all. Even though the specification introduced many 
technological innovations, the originators decided to refrain 
from filing any patents so that the architecture could be freely 
adopted. No licenses or license fees were required to develop and 
offer compliant products. All companies wishing to develop and 

sell products could do so under the same terms as other industry 
participants. By contrast, other bus architectures required that 
a license be granted and license fees paid to develop and sell 
compatible products.

While such an idealistic posture is difficult to adopt in today’s 
market realities, VITA’s ex ante IP policy requires all technical 
working group members to (1) disclose essential patents and 
patent applications and (2) declare Fair, Reasonable, And Non-
Discriminatory (FRAND) licensing terms. Requiring that these 
be done while the specification is being developed and before the 
standard is approved preserves the spirit of openness and creates 
a level playing field for industry players.

Backwards compatibility
There is only one reason for developing specifications and 
driving them to become industry standards: to enable market 
growth. Once a new specification is developed and adopted, early 
adopters develop compliant products and customers – assured 
that products from multiple vendors interoperate – buy these 
products and develop end-use applications. It takes a number 
of years until wide adoption is achieved and the market realizes 
maximum benefits. 

History shows that just as the market is picking up, technology 
requires that the spec be revised to support innovation. As 
an example, just as Revision C of the VMEbus specification 
started to gain momentum, the concept of VME64 was invented. 
Introducing that capability in Revision D, while maintaining 
backwards compatibility with revision C.1, prevented forklift 
upgrades and assured market continuity.

So, looking into the future and predicting what the next 30 years 
will bring to the VITA industry, I have to admit that I don’t 
know. Yes, data transfer technologies will continue to evolve 
with fabrics supporting data transfer speeds of 40 Gbps today 
to 100 Gbps in the not-too-distant future. I am almost sure that 
backplanes will finally have to adopt fiber optics, perhaps as 
soon as 100 Gbps transfer rates are required. Perhaps later. But 
I am totally convinced that whatever the technology, these three 
principles will continue to guide the VITA ecosystem in its efforts 
to maintain a high level of innovation:

 Collaborate to enable a big market 
 Keep it open to reduce barriers to entry and enable a big 

ecosystem 
 Innovate in a backwards-compatible manner to prevent 

forklift upgrades and assure market continuity

The key to future success? The past!

By Shlomo Pri-Tal, Chief Technology Officer, Embedded Computing, Emerson Network Power
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Novel conduction-cooling techniques enable 
full VPX functionality
By Dr. Andreas Engelhardt, Nelson J. Gernert, and Jerome E. Toth

New ways to enable designs for higher component power levels using conduction cold plates for the VPX standard are 
described. Particular interest is paid to materials with increased conductivity, through the introduction of secondary 
materials, such as graphite or heat pipes. Quantitative results of simulations comparing these materials are presented. 

Within recent years, the demand of 
increased bandwidth for radar appli-
cations and faster signal speed up to  
6.25 Gbps[1] through the connector 
have led to the introduction of VPX as 
a successor to VME, which was first 
introduced in 1981. Later, VME was 
upgraded to the VME64 standard to cater 
to 64-bit computing. Recently, with the 
introduction of the VITA 46 standard 
in 2006, which describes the VPX bus, 
a step was made toward higher power 
levels. This increased the power from 
a maximum of 90 W at 5 V within the 
VME standard toward a maximum of 
768 W per card at 48 V within the VPX 
standard[1]. These increased power lev-
els forced the emphasis toward more 
advanced cooling technologies, as sim-
ple solid conduction was commonly 
seen as insufficient to keep components 
within their operating temperature lim-
its. Therefore, in 2010, four parts of 
the new VITA 48 REDI (“Ruggedized 
Enhanced Design Implementation”) 
have been officially released. The four 
parts consist of a generic mechanical 
specification (ANSI/VITA 48.0-2010); 
cooling using air cooling (ANSI/VITA 
48.1-2010); cooling using conduction 
cooling (ANSI/VITA 48.2-2010); and 
cooling using Air Flow-Through cooling 
(ANSI/VITA 48.5-2010)[2]. 

The absence of a released version of the 
liquid-cooled part of the VITA 48 stan-
dard (VITA 48.3)[3], where the cards 
themselves rather than the chassis are 
liquid cooled, limits the possibilities to 
enable higher component power levels 
without exceeding the maximum allow-
able component temperatures of typi-
cally +125 °C or lower. In particular, this 
becomes more significant when utiliz-
ing the larger 6U size with a maximum 
length of 233 mm and a maximum con-
ducting distance from the middle of the 

conduction cold plate to the cooled side 
rails of 116.5 mm. An example of a typi-
cal conduction path from a component 
on the board to the cooled side rails is 
shown in Figure 1. 

The following discussion examines some 
concepts for effectively cooling VPX 
designs via increased base material con-
duction through the addition of: aluminum 
cold plates, Annealed Pyrolytic Graphite 
(APG) cold plates, or two-phase devices 
such as heat pipes. 

Comparison of conduction-
cooling technologies
As part of the development of the cold 
plates, an investigation using commercial 
CFD software, Ansys ICEPAK V12.0, 
was used to quantify the reduction in 
component temperature by changing the 
conduction-cooling concept. To compare 
each of the concepts in an equal way, all 
conduction cold plates have a length of 
6U (233 mm) and the same heat source 
layout, with a total heat load of 305 W. 
This limit was chosen to be close to the 
maximum heat load allowed for the 12 V 
VPX case, which is 384 W.

In addition to using the same heat source 
layouts and power settings, the mesh set-
tings within the CFD software were kept 
constant, so the cooling concept and its 
unique materials were the only parameters 
changed between each of the CFD runs 
conducted. All cold plates have a main 
conduction thickness of 4 mm. The graph-
ite insert presented here has a thickness of  
3 mm, and the heat pipe version has twenty-
four 3 mm diameter heat pipes embedded 
into the cold plate. Both types were mod-
eled to ensure optimal isothermalization 
of the entire surface to be cooled. For all 
simulations, the side walls (see heat out-
put areas in Figure 1) are maintained at 
+70 °C. The technologies are mentioned in 
the order of their thermal performance and 
not to be seen as a qualitative judgment or 
judgment with regard to their suitability 
for particular applications. 

Aluminum cold plates
Solid aluminum cold plates form the 
benchmark for this investigation, and 
their particular advantage lies with 
their relatively low price in comparison 
to other technologies mentioned here. 
Additionally, they can be machined into 
many shapes and, if required, holes can 

Figure 1 | Conduction path from heat source to sidewall
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be added in nearly any location desired.
However, their thermal performance 
is limited and therefore their use is 
restricted to lower-performance applica-
tions, excluding many airborne and mili-
tary applications. 

Annealed Pyrolytic Graphite (APG) 
cold plates
APG cold plates, such as Thermacore’s 
k-core cold plates, are advanced solid 
conduction cold plates and can be used 
in many applications, where weight and 
increased thermal performance are of 
significant importance. APG cold plates 
are based on aluminum encapsulated 
Annealed Pyrolytic Graphite and combine 
the mechanical strength and CTE of alumi-
num with the increased thermal conductiv-
ity and reduced weight of graphite. 

Due to its lightweight construction, grav-
ity independence, and freeze/thaw resil-
ience, airborne and space-based applica-
tions have become the main applications 
for advanced solid conduction cold plates. 
As a result, these cold plates are flight 
qualified for use on aircraft and space-
craft. To ensure a long product life, partic-
ular care has to be taken during the design 
phase, as the addition of extra mechanical 
features such as holes added to an existing 
design needs to be considered early in the 
design phase. 

Two-phase enhanced cold plates
Two-phase enhanced cold plates draw 
their increased thermal performance 
from heat conduction through the base 
material of the cold plate enhanced by 
the addition of two-phase devices such 
as heat pipes. Heat pipes typically have 
effective thermal conductivities that are 
significantly higher than the base metal. 
Their superior thermal conductivity is 
based on the two-phase cycle, where a 
working fluid, such as water or metha-
nol, for example, is evaporated inside 
the heat pipe at one section, condensed 
at another, and transports a heat load 
through its vapor phase. 

Description of results
Results of the analysis of all three cooling 
approaches with respect to thermal resis-
tance are shown in Figure 2.

In Figure 2, the thermal resistances indi-
cated were taken at the central heat source 
modeled in each of the technologies inves-
tigated, with solid aluminum being the 
benchmark cold plate on the right-hand 
side. Because of the increased thermal 
conductivity of the APG, approximately 
1,100 W/mK when encapsulated in 6061-
grade aluminum[4], a reduction of thermal 
resistance of 63 percent is achieved when 
compared to the baseline aluminum cold 
plate, which has a thermal conductivity of 
200 W/mK[5] for 6063-grade aluminum. 
Heat pipes with their thermal conductiv-
ity easily exceeding 25,000 W/mK, can 
reduce the value for the thermal resistance 
even further. When 3 mm heat pipes are 
embedded into the conduction cold plates, 
the overall thermal resistance is reduced by 
90 percent in comparison to the baseline 
aluminum cold plate. This leads to very 
low component temperatures when com-
pared to the other two cooling approaches. 
It should be noted that while APG cold 
plates (400 g) prove to be lighter than solid 
aluminum baseline cold plates (430 g), the 
superior thermal performance of heat pipe 
cold plates comes with a weight penalty 
because of introduction of higher-density 
copper material (510 g) for the 6U size. 

Higher conduction means lower 
component temperatures 
Conduction cold plates with enhanced 
material conductivity such as Thermacore’s 
k-core APG and heat pipe cold plates in the 
VPX format can be used to design electronic 
systems with power levels above that pos-
sible with pure aluminum cold plates, but 
can still rely on conduction cooling rather 
than utilizing active systems such as forced 
air, convection, or liquid inside the chassis.  
Additional applications of APG cold plates 
can be found in areas where weight is an 
important issue, such as airborne and space 
applications.

Figure 2 | Thermal resistance values for all three technologies investigated
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Editor’s Choice Products are drawn from OpenSystems Media’s product database, in addition to editors’ inboxes.  
Vendors may add their new products to our website at: submit.opensystemsmedia.com.

Analog to digital … Part II
Analog signals can never be digitized too fast, it seems, based on the wave of A/D 
modules hitting the market these days. Accordingly, Pentek announced its fastest-ever 
data acquisition module for the popular Cobalt family. The Model 71640, in FMC form 
factor, provides a substantial jump in speed over existing 1 GHz A/D modules and  
will take customers into new wideband radar and communication applications where 
1,500 MHz bandwidth signals can now be digitized by a single A/D. This makes the 
71640 ideal for UAV applications where weight and space are tightly constrained.

Leveraging the National Semiconductor 
ADC12D1800 12-bit A/D converter, 
the 71640 provides two transformer-
coupled RF input ports that can 
operate in single- or dual-channel 
mode. For even wider bandwidths or 
for multichannel systems, the 71640 
offers a unique synchronization bus that 
works with a companion timing module 
for sample-accurate synchronization of 
multiple Cobalt modules.

Pentek
www.pentek.com 
www.vmecritical.com/p52827

VME64x rocks on  
anniversary of VMEbus
VME64 single board computers are still showing up as new products, and they are 
more connected than ever. The IOxOS Technologies IPV_1102, based on Freescale’s 
PowerPC P2020 computing core and Xilinx Virtex-5T FPGA, is a great example. The 
IPV_1102 can extend its capabilities beyond the boundaries of the VME chassis 
through a PCI Express x4 external cable connection implemented in its front panel. 
The innovation is that the physical connection is implemented as a plug-in expansion
I/O module to support both copper and optical physical media, allowing link lengths 
up to 100 meters.

To deal with VMEbus, the VME64x interface is implemented within the Virtex-5T 
FPGA and optimized to deliver unprecedented low-latency VME64x transfers for 

time-critical applications. The P2020 
processor is tightly coupled with the 
on-board Xilinx Virtex-5T FPGA, which 
implements the IOxOS Technologies 
proprietary PCI Express-centric Network 
on Chip (NoC).

IOxOS Technologies SA
www.ioxos.ch 
www.vmecritical.com/p53525

Analog to 
digital … 
Part I
VME and VXS get into 
gear with the high-speed 
A/D Pallene-V6, from 
TEK Microsystems. The 
Pallene-V6 combines three 
Xilinx Virtex-6 FPGAs with 
Texas Instruments ADS54RF63 12-bit A/D converters, supporting eight channels at 
up to 550 MSps with sample accurate synchronization across multiple boards.

With three highly connected FPGA sites, the two front-end FPGAs are attached 
directly to the A/D converters, providing a simple and direct high-speed connection 
from the ADCs to the FPGA. The third FPGA can be used to support additional 
processing and provides any required protocol support for either front-panel or 
backplane interfaces.

The Pallene-V6 supports 12 full-duplex, high-speed fiber optic connections through 
the front panel, along with 8 to 12 full-duplex, high-speed fabric connections through 
the VXS P0 connector. When all links are utilized, the Pallene-V6 supports total 
aggregate bandwidth of 37 GBps (18.5 GBps in each direction) to other off-board 
processing resources. 

TEK Microsystems, Inc.
www.tekmicro.com
www.vmecritical.com/p52522

Make a mesh of your topologies 
FPGAs are everywhere these days, doing nothing but getting faster and enabling new 
levels of signal processing and I/O flexibility. Designed for Digital Signal Processing 
(DSP), the versatile TIC-FEP-VPX3b front-end processing board from Elma Electronic 
is ideal for applications such as radar, sonar, electronic warfare, imaging, and 
communications. The 3U VPX TIC-FEP-VPX3b provides an FMC site coupled to a large-
capacity Virtex-6 FPGA for extremely flexible I/O.

Built to the VPX specifications, the TIC-FEP-VPX3b includes four 4-lane fabric ports on 
the P1, connected by GTX transceivers to the main FPGA. The four fat pipe channels 
provide PCIe x4 and GbE interfaces as well as two x4 expansion ports.

The GTX transceivers can be grouped 
to form multi-lane Aurora pipes 
supporting inter-VPX card connection, 
allowing the FPGA processor boards 
to be very tightly coupled via point-
to-point or mesh topology. The board 
fits scalable architectures, where more 
than one FPGA processor is required.

Elma Electronic Inc.
www.elmasystems.com
www.vmecritical.com/p53524
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VPX Solutions: X-ES Is The VPXpert

Extreme Engineering Solutions (X-ES) has the broadest range of proven VPX
solutions available for rugged COTS applications.  From systems to single board
computers, switches, storage, graphics, and I/O, look to X-ES for industry
leading VPX support.

VPX systems are revolutionizing rugged COTS applications and delivering
extreme performance in extreme environments. As a proven supplier of rugged
VPX components and systems, X-ES has the hardware, software, and experience
to deliver VPX to your most demanding applications and custom COTS solutions.

Come discover why X-ES is the VPXpert. Call or visit our website today.
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edge ATR cooling technologies to supply performance military systems.

Contaminant-free enclosure
Available in ½, ¾ & 1 ATR size
VPX, VME64 & cPCI ready
Accepts Conduction & Air-cooled 6Us 
Flexible Top & Bottom I/O wiring
Six Internal Heat Exchangers
16 Integrated Heat Pipes
Up to 1.5 kW total Power Dissipation
Up to 150 Watts per Slot

Integrated Temperature Control Unit
Dramatically increases payload MTBF
2 User defi ned PSU 100W DC outputs
25°C less than heat exchanger ATRs
50°C less than conventional sealed ATRs
In-line EMI/EMC MIL-STD 461E Filter
Stand alone low weight solution
Customizable to specifi c requirements
Mounting Tray with quick release system

Expand Your Horizons

HYBRID COOLED & ENGINEERED FOR IMMEDIATE DEPLOYMENT

CM Computer
True Military COTS Products
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All our chassis products are delivered Tested and 
Certifi ed by independent authorized Labs per 
MIL-STD-461E & MIL-STD-810F for immediate 
deployment in US Navy and US Air Force military 
UAVs, Fighters and Helicopters.

Contact us at info@cmcomputer.com to request 
our latest Hybrid Cooled ATR Chassis Catalog.

CM-ATR-25/SIXHEX-16HP: ½ ATR, 5 SLOT 6U, 575W PSU, 9 kg

CM-ATR-35/SIXHEX-16HP: ¾ ATR, 7 SLOT 6U, 825W PSU, 13 kg

CM-ATR-45/SIXHEX-16HP: 1 ATR, 12 SLOT 6U, 1550W PSU, 18 kg
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The leading military ATR Chassis & VME 
I/O manufacturer in Europe & the USA


