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Extending the life of VME into the  
21st century: A pragmatic view
By Anne Mascarin

Choices usually imply trade-offs, and every engineer’s choice of next-generation VME technology 
is no different. To address today’s demanding applications, standards bodies have developed 
multiple choices to tackle these challenges. VXS and VPX standards have more differences than 
similarities, but both have a vital role in moving VME technology well into the 21st century.

VMEbus has been a successful technology  
standard for more than a quarter century, 
giving rise to a multibillion-dollar busi-
ness community of board, chassis, and 
systems vendors commonly known as the 
VME technology ecosystem. In the ’80s 
and ’90s, VMEbus sufficiently met the 
demand for increases in computing and 
I/O connectivity. But entering into the 
21st century, the available VMEbus stan-
dards did not meet several requirements, 
primarily increasing performance require-
ments for processing and I/O elements  
and the total amount of I/O bandwidth 
demanded by applications. 

Over time, additional requirements have 
emerged. Several sophisticated Commu-
nications Intelligence (COMINT) and 
Signals Intelligence (SIGINT) algorithms 
and applications have become available; 
indeed, those high-performance process-
ing and I/O elements were designed to 
support them. Many new applications 
require a multicomputer arrangement,  
but VMEbus has reached its limit of 
delivered performance. The require- 
ment for greater I/O bandwidth mandates 
more sophisticated I/O such as faster 
signaling and fabrics for I/O that have 
either centralized or distributed topolo-
gies. Backwards compatibility (to sustain 
legacy modules) and the ability to easily  
and economically perform technology  
refreshes, hardware upgrades, and support 
for two-level maintenance are becoming 
more important as defense department 
budgets shrink. 

These changes demanded a technology  
refresh to keep VME relevant in the  
21st century. The VITA Standards Orga-
nization (VSO) has responded with sev-
eral choices to address this demand, 
evolutionary and revolutionary choices 
that merit careful consideration against 
the objectives of a specific application or 
military program.

Two key standards developed by VSO 
members – VXS (VITA 41) and VPX 
(VITA 46) – merit examination. Signifi-
cant attention should be paid to VXS, as 
this standard has received less attention 
in the media lately; it deserves a renewed 
look. VXS market share is quietly increas-
ing, and with the war effort driving more 
incremental upgrades versus new pro-
grams, its relevance to the defense and 
aerospace COTS market has increased 
since its beginning as part of the VME 
Renaissance initiative in January 2002.

VXS standard overview
The VXS standard, begun in 2002 and 
ANSI approved in May 2006, maintains 
a high degree of similarity to VME64x. 
VXS retains the P1 and P2 five-row 
DIN connectors of VME64x, providing 
backwards compatibility with the P1/P2  
resident VME parallel bus and the P2 
resident user-defined pins where other 
I/O often exists.

To meet the requirement for adding 
high-speed serial I/Os, the VXS standard 
incorporates a new contemporary P0 con-
nector, plus an alignment and keying pin. 
P0 resides between P1 and P2, has high 
pin density, and supports multi-gigahertz 
signaling. VXS refers to this card style as 
the payload card, which is intended for 
processing, memory, and I/O, often using 
the PMC or XMC mezzanine card stan-
dards for added flexibility. 

The VXS system switched fabric archi-
tecture is primarily a centralized switch 
approach. The method is seen as a gen-
eral-purpose and easy-to-implement 
choice. Besides the payload card, there 
is a second style of card called the switch 
card, of which a system may have one, 
two, or none for small systems. Unlike 
the payload card, with its compatibility 
requirement with the existing VME64 
ecosystem, the switch card has the new 
style connector top to bottom. 

VXS: Increased bandwidth plus an 
established ecosystem 
VME64x bus bandwidth supports up to  
80 MBps for standard 64-bit VME and  
up to 320 MBps for the newer 2eSST 
standard. VXS improves this by a factor 
of eight, as each payload card can yield 
up to 2.5 GBps to the backplane using 
two 4x serial ports. Additionally, VXS 
supports the I/O as a fabric rather than 
the VME64x implementation as a bus. 
Thus, VXS systems achieving upwards 
of 45 GBps aggregate bandwidth (for 
example, 18 slots x 2.5 GBps per slot) can 
be constructed and utilized efficiently in 
demanding multicomputer applications. 
Figure 1 (courtesy of Elma Bustronic) 
shows a VXS backplane.

VXS offers market advantages in addition 
to technical improvements. The large and 
growing VXS ecosystem offers many types 
of cards, including SBCs, multiprocessor  
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and multi-FPGA cards, and PMC and XMC 
mezzanine cards. The VXS ecosystem can 
leverage the preexisting VMEbus ecosys-
tem, thanks to backwards compatibility. 

VXS has been in the market for a few years 
and, as an evolutionary standard comple-
mentary with VME64x, has the advantage 
of an ecosystem more mature than VPX. 
The base VXS VITA 41.0 standard is 
approved by ANSI (as are several of the 
“dot specs”) enabling vendors and integra-
tors to proceed on a firm foundation.

VPX standard overview
The VPX baseline standard, begun in 2003  
and ANSI approved in October 2007, 
retains the 6U and 3U card formats but 

does not retain the connector system 
used by VME64x and VXS. (See Table 1 
for a comparison of VME64x, VXS, and 
VPX.) Accordingly, VPX is not back-
wards compatible with either of those  
standards, nor can it benefit from  
the VME64x or VXS ecosystems in a 
plug-and-play way.

VPX uses a similar connector family as 
VXS did for its switch card. The revolu-
tionary difference is that the VPX pay-
load card uses this new connector top  
to bottom in the P0-P6 locations. The 
five-row DIN of VME64x heritage is 
no longer used. This total replacement 
has the advantage of bringing the VPX 
improvements to 6U and 3U formats. 

Figure 2 (courtesy of Elma Bustronic) 
shows the VPX backplane.

As compared to VXS, legacy VMEbus 
and VXS cards cannot reside in VPX 
slots. Observing that the defense and 
aerospace market commonly creates pro-
gram-specific backplanes and systems, 
the VPX working group consciously 
chose to take a toolkit philosophy when 
defining the first standardized elements of 
VPX. Deployed systems commonly have 
cards that are assigned fixed locations in 
the configuration to ease maintenance 
and support; thus, the hybrid backplanes 
referenced in the standard are relevant to 
meeting that need. Likewise, fabric topol-
ogies are distributed, allowing all slots to 
be used for payload and acknowledging 
the likelihood of implementing program-
specific topologies.

VPX: More bandwidth,  
plus two-level maintenance
VPX has two additional advantages over 
VXS. First, VPX takes available band-
width a step beyond VXS – achieving up to 
5 GBps per slot and upwards of 100 GBps 
aggregate system bandwidth (for exam- 
ple, 20 slots x 5 GBps per slot). VPX offers 
four 4x serial ports per card versus two 
4x serial ports per card for VXS, yielding 
twice the bandwidth with the backplane.

Second, the new VPX connector contains 
ESD guard bands around its connections. 
By combining this with the card protec-
tion covers that VPX allows, VPX can 
meet defense and aerospace programs’ 
two-level maintenance requirements. 

Clarifying the choices –  
VXS versus VPX 
Clearly, VXS offers many advantages. Its 
physical compatibility with VME64x is 
a major benefit for many developers and 
applications in terms of extending the life 
of legacy technology. The now-flourishing  
VXS ecosystem, which aims to keep pace 
with rapid incremental technology evo-
lution, can help propel VMEbus/VXS 
systems forward in a landscape of budget- 
constrained, incremental upgrades in 
defense and aerospace programs. 

VXS came out of the blocks in 2005 and 
is still vibrant in the VME64x market-
place. In 2007, VPX just started out, simi-
lar to VXS’s position a few years ago. It is 
predicted that during the next few years, 
VPX will gain traction in the market-
place, which demands higher than VXS 
card and system bandwidth and two-level 
maintenance. At that point, some will find 
VPX the standard of choice, while others 
will stick with the benefits of VXS.

Figure 1

Table 1

Characteristic VME64x/VME2eSST VXS VPX

Specification ANSI/VITA 1.1
ANSI/VITA 1.5

ANSI/VITA 41.0 ANSI/VITA 46.0

Backwards 
compatible with 
VME (ANSI/VITA 1) 
slot?

Yes Yes for VME64/64x 
cards with only VME 
P1 and P2

VME64x with 2 mm 
P0 requires a hybrid 
backplane

Requires hybrid 
backplane 

VMEbus mapping in 
ANSI/VITA 46.1

2-level maintenance Not supported Not supported Supported

Aggregate system 
bandwidth

VMEbus:
320 MBps (2eSST)

VMEbus:
320 MBps (2eSST)

Serial Fabric:  
45 GBps
(18 payload slots 
@ 2.5 GBps each)

VMEbus:
320 MBps (2eSST)

Serial Fabric:  
100 GBps
(20 payload slots  
@ 5.0 GBps each



Form factor comparisonsHardware 

Sample VXS product
In 2005, Mercury Computer Systems intro-
duced its PowerStream 6100 VXS prod-
uct line to address VXS needs. It includes 
all the modules and software required to 
make small and large VXS multicom- 
puter systems. The VPA-200 module in 
Figure 3 is an example. As part of the 
VXS ecosystem, it can be integrated with 
a Serial RapidIO switch module for VXS, 
as well as RF receiver/tuner modules.

A look into the future of  
VXS and VPX
In summary, both VXS and VPX have a 
vital role in moving VME technology well 
into the 21st century and serving all the 
available market. Put simply, VXS is “in 
the now,” while VPX is “coming soon” –  
with VSO members busily working on  
a continual technology refresh through a 
stream of new activities.

We all look forward to the 50th jubilee for 
VME technology!    CS
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