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Introduction
Until the mid-1990s microprocessor tech-
nology was largely proprietary internally 
as well as externally. All major manu-
facturers specified different peripheral 
chip connection interfaces, making it 
difficult for I/O device specialists to keep 
up. Sparc, PowerPC, 68K, RISC, and 
x86 CPU chips all connected to exter-
nal devices in different ways. However, 
within a few years of the arrival of the 
PCI bus, all major microprocessor manu-
facturers provided a standard PCI bus 
interface. Standardization freed periph-
eral chipmakers to specialize in their 
added-value features without making 
multiple versions for different CPUs. PCI 
outperformed other I/O technologies and 
offered both 32- and 64-bit data paths. At 
66 MHz, 64-bit transfers can exceed four 
Gbits/sec transfer speed.

PC manufacturers made the PCI bus their 
products  ̓ native bus, and an enormous 
number of peripheral chips and software 
packages became available. Ruggedized 
computer standards such as VME fell be-
hind PCI performance, yet the Eurocard 
packaging that VME popularized had many
advantages over desktop or even PICMG
PSI-ISA Passive Backplane designs. These
benefits included rugged mechanical pack-
aging with boards retained on all four sides, 
vertical card orientation for good cooling, 
simple board additions and removals, and 
a great deal of flexibility. Developers took 
the logical step of combining Eurocard 
packaging with the PCI data bus to further 
the evolution of rugged, open industry 
standards.

Defining CompactPCI
PICMG 2.0 defines CompactPCI for both 
3U and 6U board sizes on a 4HP (0.8-inch)
pitch. The bussed backplane distributes 
the 32- and 64-bit PCI bus using high-den-
sity 2mm HM connectors (an IEC stan-
dard), and many suppliers make them. 
This connector s̓ excellent high-frequency 
characteristics allow seven I/O expansion 
slots compared to the desktop PCIʼs four 
and using PCI-to-PCI bridge chips makes 
further expansion possible. Fitting 21-slot 
systems into a standard 19-inch rack is a 
popular option, although smaller systems 
are common, too. 

A 6U board fully populated with 2mm 
connectors provides 535 pins of con-
nectivity. The 64-bit PCI bus, power, 
and control signals use a total of 220 
pins, leaving 315 pins for other applica-
tions. This high pin availability, one of 
CompactPCIʼs great strengths, frees pins 
for a variety of purposes. For example, the 
pins enable user I/O via Rear Transition 
Modules, popular in the communications 
world for semi-permanently attached I/O 
and cabling that need not be disturbed 
when swapping a processing board. 
PICMG 2.0 subsidiary specifications 
have also defined these pins to carry addi-
tional, specialized data buses such as the 
H.110 TDM voice bus. CompactPCI also 
became the first open platform standard 
to offer hot-swap capability, important to 
many always-on applications. Figure 1
shows a CompactPCI CPU board from 
Kontron; Figure 2 shows a CompactPCI 
chassis from Radisys Corporation.

In 2001 CompactPCI became the first open
platform standard to add a packet switched
backplane bus, opening the era of switched
serial interconnects and plowing the road
for AdvancedTCA. PICMGʼs 2.16 Speci-
fication dramatically increased backplane 
transfer rates to over 20 Gbits/sec and 
supplied a redundant data fabric for high-
availability applications.

The ruggedness, modularity, performance, 
wide range of processor families, and rela-
tively low cost of CompactPCI have made it 
popular for a wide range of applications, in-
cluding communications, medical electron-
ics, instrumentation, industrial control, and 
recently, military, aerospace, and avionics. 

Features
   3U and 6U board sizes on a 4HP 

(0.8-inch) pitch.
   32/64-bit, 33/66 MHz bus speed.
   Wide range of processors and 

operating environments available.
   Hot-swap capability.
   System management capability.
   Eurocard packaging utilizing the 

IEEE 1101.10 and 1101.11 standards.
   60mm Rear Transition Module 

(RTM) option simplifies cabling.
   2-21 slots chassis commercially 

available.

   315 backplane pins available for I/O 
and secondary data buses.
   Packet switching backplane option 

(PICMG 2.16, 2.17, and 2.20).
   H.110 TDM bus option (PICMG 2.5).
   Conduction-cooled option for mili-

tary and aerospace applications.

Released Specifications
   PICMG 2.0 –  CompactPCI
   PICMG 2.1 –  Hot Swap
   PICMG 2.2 –   VME64x on 

CompactPCI
   PICMG 2.3 –  PMC on CompactPCI
   PICMG 2.4 –    Industry Pack on 

CompactPCI
   PICMG 2.5 –  Computer Telephony
   PICMG 2.7 –   6U Dual System Slot
   PICMG 2.9 –   System Management
   PICMG 2.10 –   Keying of Board and 

Backplanes
   PICMG 2.11 –  Power Interface
   PICMG 2.12 –   Hot Swap 

Infrastructure
   PICMG 2.14 –  Multicomputing
   PICMG 2.15 –   PCI Telecom 

Mezzanine/Carrier 
Card

   PICMG 2.16 –   Ethernet Packet 
Switched Backplane

   PICMG 2.17 –   StarFabric Packet 
Switched Backplane

   PICMG 2.20 –   Serial Mesh 
Backplane

For further information, visit 
www.picmg.org 
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