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Figure 1. CompactPCI 3U and 6U format

Overview

This shot form specifcation is a subset of the full
CompactPClI spedifation, vesion 1.0 asproved by the
PICMG. This document is meant as a guidethose con-
sideiing CompactPClbut is not a design documewiny-
one wishing to design a system board, adapter board,
backplane ér CompactPCI should obtain the full specif
cation from PICMGM. A summay of the mezzanine def
nition defned in the suppding documentCompactPCI
MezzaninéApplicationsis also intuded.

CompactPCl is an aggion of thePeripheral Compo-
nent Inteconnect (PCI) Spedaifation for industral and/or
embedied aplications requiling a moe robust meani-
cal form fctor than desktop PCI. CompactPCI uses indus
try standard mechanical components and high-performan
connector telenologies to preide a system optimed for

rugged applications. CompactPCl is electrically compatr

ible with the PCI Speditation, allowing low-cost PCI
chipsets to be utilied in a melsanical brm factor suited
for rugged environments.

Form Factor
The form factor deined or CompactPCl agers is based

upon the Eurocard industry standard. Both 3U (100.00 min |

by 160.00 mm) and 6U (233.35 mm by 160.00 mm) boar
sizes are defined. See Figure 1 above.

The minimum form factor br CompactPCl is 100.00 mm
by 160.00 mm (3U), 1.6 mm thick printed circuit board
utilizing a 2 mm HM (IEC-1076) compatible connector for
interfacing to the CompactPCI Haatane.

CompactPCl accommotis etensions to the basic 3U
form factor sub as the 6U styleThe doulke height boaat
has the CompactPCI connector location designated as J1
on the laver potion of the boad. A user deihed connector
area is also included.

Front Panels

CompactPCl adzer boards pndde a fiont plate inter-
face thais consistent with Ewcard packaging. A number
of sources for front platemjounting hadware and ejector
handles a available.

Single height 3U boards require only one ejector located
on the bottom.

Doube height 6U boats require two ejectors.

Systems

A CompactPCl systemis composed of up to eight
CompactPCI card locations with 20.32 mm (0.8 inch) board
centerto-center spacingrfhe CompactPCI b&plane con-
sists of one System Slatnd up to seen Peripheral Slots.

The System Slotprovides arbitation,clock distribution,
and eset functionsdr all adgters on the bs. The System
Slot is responsible for performing system initialization by
managng ead local adater’s IDSEL signal. Pysically,
the System Slot may be located at either end of the
backplane.

ThePeripheral Slotsay contain simple adapters, intel-
ligent slaves, or PCI bus masters.

Backplanes
Connector Orientation

The PCI inter&ce connector gntdion is illustrated as
viewed from the font of the systemhassis. Note thahe
System Slot may be located at either end of the backplane.
Orother topologies besides the linear arrangement illus-
trated are allowedybCompactPCI. Havever,this specif
caion and all bakplane sinulations hare assumed a linear
topology using 20.32 mm (.8 il board centeto-center
spacing. Ay other topolgy must be simlated to enswe
compliance to the PCI speicition.
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Figure 2. CompactPCI backplane



Slot Spacing

tor keying. Rows 26-28 and 40-42 arpimarily imple-

Slot spacing for CompactPCl is 20.32 mm (.8 inch).mented on the System Slot bdarows 26-47 equire the

Backplanes mst not hae moe than eight slots.
Physical Outline

use of two connectos on System Slot bods.
Note: The rumber of System Slot signals utéid in ows

The CompactPCl backplane connectors are designatéb-28 and 40-42 are dependent on the total number of slots

P1, P2, P3, throughmPwheren is the umber of slots. &r
example an eight slot bdglane wuld designee the
backplane connectors as P1 through P8.

implemented for any given CompactPCI system.

64-Bit Extensions
The additional signals for 64-bit PCI are represented by

Board slots on the backplane are designated 1, 2, 3,5 26-47All System Slot boats must implementaws
throughn, wheren is the number of slots. Slot numbering 1_47- only 64-bit peipheral boards mst implementaws

starts athe left end as vieed from the front.

Connector

1-47.
Reserved Pins
Rows 40-42 contain theused resered (BRSV) signals.

The CompactPCl connector is a shielded, 2 mm-pitchthe BRSV signals in thesews ae not to be usedytsys-

7-row connectorThis connector is cuently marufactured
by AMP, Framatomeand ERNI as a 2 mnijard Metric (2

tem or adpter boads and ag resered for future expan-
sion.

mm HM) connector for telecommunication and backplangjser pins

this connector include:
» Pin and socket interconnect mechanism
» Coding Mechanism providing positive keying
» Staggered make-break pin populations for optional
hot swap capability
» Rear pin option for through-the-backplane 1/0
applications
» High density PCI capability
» High ground/signal ratio
 Shield for EMI/RFI protection
CompactPCl is défed as a 7 columny}7 row array of
pins divided lagically into two groups coresponding to the
physical connector implemerntan. 32-bit PCIl and con-

signals a@ not lused and can be useat firy user defied
functions. If a bakplane luses one or merof the USR
signals to one or merslots,some brm of notification
should be pwvided to uses (sud as leying) to pevent
damag to these signals on bdamot designeaf a lused
application.
Power Pins

All CompactPCI connectempiovide pins br +5V, +3.3V,
+12V and -12V opeting powver. Additional paver pins
labeled +V(1/O) povide power for Universal adapters uti-
lizing I/O buffers driving bakplane signals thacan oper
ate fom +5V or +3.3VOn these aqders,the PCI compo-
nents 1/O bffers shall be pwered from V(1/O),not from

nector keying is implemented on one connector (pins 1-+5V or +3.3V pover pins.

25). An additional connector (pins 26-47) is dwefd for
64-bit transfes with a potion reserved for future use.

Badkplane pins laeled V(I/O) ae connected to +5V on
5V keyed systems and +3.3V on 3/&eyed systemAl-

The CompactPCI connector utilizes guide lugs locatedernatively,a sgparateV/(l/O) power plane mg be povided
on the adapter board connector to ensure correct polarizéelsupply 5V or 3.3 V power.
mating. Proper mating is further enhanced by the use of

coding keys for +3.3 V or +5 V operationjth or without
hot svap cagability, to prevent incorect installéion of
adapter boards.

Coding leys prevent inadrertent installéion of a +5V
boad in a +3.3v system.

Hot Swap Capability

The CompactPCl spedaifition accommod&s a meth-
odology for live inseion and emo\al of adaters into or
out of an opeating CompactPCI systemdaptes desig-
naed as'’hot swap” provide a meandir insetion and with-
drawal while bus actity continues.

Additional work is ongping to thooughly defne all as-
pects of hotwap speciication. Futue \ersions of this speci-
fication will incorporate aditional details.

Connector Implementation
32-Bit PCI Signals
The 32-bit PCI signals edeined ly rows 1-25see Table

2). On peripheral boards, one connector can be used

implement a 32-bit bodr leaving ravs 12-14 ér connec-

Adapter Design Rules

Adapter board design is consistent with the design re-
qguirements for standard desktop PCIl adapter boards as out-
lined in the PCI Spedifation. This section documents ad-
ditional requirements and/or restrictions as needed.
Signal Termination

All bused PCI signalsequire a 1@ stub temination
resistor located on the adapter at the CompactPCI connec-
tor interface. e signals themust be teminated ae: ADO-
AD31, C/BEO#-C/BE3#PAR, FRAME#,IRDY#, TRDY#,
STOP#LOCK#,|DSEL,DEVSEL#,PERR#SERR#and
RST#.

If used by an adapter, the falling signals rast also be
terminated: INTA#, INTB#, INTC#, INTD#, SBO# ,
SDONE,AD32-AD63, C/BE4#-C/BE7#,REQ64#,
ACK64+#, and PAR6G4.

The following signals do notequire a stub temination
resistor: CLK, REQ#, GNT#, TDI, TDO, TCK, TMS, and
TRST#.
to T he stub tamination minimizes the etéct of the stub on
eat adater to the PCI b&plane. e rsistor is to be



47 | GND USR USR USR USR USR GND
46 | GND USR USR USR USR USR GND
45 | GND USR USR USR USR USR GND
44 | GND USR USR USR USR USR GND
43 | GND USR USR USR USR USR GND
42 | GND BRSV GND PRST# REQ6# GNT6# GND
41 | GND BRSV BRSV DEG# GND BRSV GND
40 | GND BRSV GND FAL# REQ5# GNT5# GND
39 [ GND AD(35) AD(34) AD(33) GND AD(32) GND
38 | GND AD(38) GND V(1/0) AD(37) AD(36) GND
37 | GND AD(42) AD(41) AD(40) GND AD(39) GND
36 [ GND AD(45) GND V(I/0) AD(44) AD(43) GND
35 | GND AD(49) AD(48) AD(47) GND AD(46) GND
34 | GND AD(52) GND V(1/0) AD(51) AD(50) GND
33 [ GND AD(56) AD(55) AD(54) GND AD(53) GND
32 [ GND AD(59) GND V(I/0) AD(58) AD(57) GND
31 | GND AD(63) AD(62) AD(61) GND AD(60) GND
30 | GND C/BE(5)# GND V(I/0) C/IBE(4)# | PAR64 GND
29 | GND V(1/0) BRSV C/BE(7)# GND C/BE(6)# | GND
28 | GND CLK4 GND GNT3# REQ4# GNT4# GND
27 | GND CLK2 CLK3 SYSEN# GNT2# REQ3# GND
26 | GND CLK1 GND REQ1# GNT1# REQ2# GND
25 | GND 5V REQ64# BRSV 3.3V 5V GND
24 [ GND AD(1) 5V V(1/0) AD(0) ACK64# | GND
23 [ GND 3.3V AD(4) AD(3) 5V AD(2) GND
22 [ GND AD(7) GND 3.3V AD(6) AD(5) GND
21 | GND 3.3V AD(9) AD(8) M66EN C/BE(0Y# | GND
20 | GND AD(12) GND V(I/0) AD(11) AD(10) GND
19 | GND 3.3V AD(15) AD(14) GND AD(13) GND
18 | GND SERR# GND 3.3V PAR C/BE(1)# | GND
17 | GND 3.3V SDONE SBO# GND PERR# GND
16 | GND | DEVSEL# GND V(1/0) STOP# LOCK# GND
15 | GND 3.3V FRAME# IRDY# GND TRDY# GND
12-14 KEY AREA
11 [ GND AD(18) AD(17) AD(16) GND C/IBE(2# | GND
10 | GND AD(21) GND 3.3V AD(20) AD(19) GND
9 GND C/IBE(3)# IDSEL AD(23) GND AD(22) GND
8 GND AD(26) GND V(1/0) AD(25) AD(24) GND
7 GND AD(30) AD(29) AD(28) GND AD(27) GND
6 GND REQ# GND 3.3V CLK AD(31) GND
5 GND BRSV BRSV RST# GND GNT# GND
4 GND BRSV GND V(I/0) INTP INTS GND
3 GND INTA# INTB# INTC# 5V INTD# GND
2 GND TCK 5V TMS TDO TDI GND
1 GND 5V -12V TRST# +12V 5V GND
Pin Z A B C D E F

Table 1. CompactPCI pinout

placed within 15.2 mm (0.6 ihes) of the signad’connec-
tor pin. This length is to be inaded in the werall length of

trace that is allowedf the signal

Peripheral adapters that driREQ# should pwide a se-
ries temrminating resistot the diver pin (not a stub terina-

These lengths arconsistent with the PCI Speciition re-
quirements bt also intude the esistor in the total &ice
length. A maxinam of one PCI load is alleed on agy PCI
signal.

System Slot Adapter Loading

tion resistor at the connector). On System Slot adapters, aThe System Slot is alleed two PCI loads on e&cPCl

series resistor (sized according to the requirements of tteignal to accommodate practical implementations of PCI-
clock huffer) is assumedtahe diver for the CLK signal
provided to eak slot. Eab System Slot agieer’'s GNT# sig-
nal is also assumed to beissrterminatedtahe diver with
a resistor asequired by the driving buffer technology.
Peripheral Adapter Signal Stub Length

Signal length dér 32-bit signals (CompactPCbws 1-

based CPU desigriEhe CompactPCl system modelingsv
perfomed with this equirement. Tie second load st not

add more than 25.4 mm (1 inch) to the signal length for

ary PCI signal in adition to the 38.1 mm (1.5 ihes) al-
lowed for 32-bit PCI signalspr 50.8 mm (2.0 intees) al-
lowed for 64-bit signals. Oglone stub temination resis-

25) must be less than or equal to 38.1 mm (1.5 incheslor is required per PCI signal on System Slot designs.
Signal length for 64-bit signals (CompactPCI connector pingeripheral Adapter PCI Clock Signal Length

29-39) must be less than or equal to 50.8 mm (2.0 inches).On Reripheral Adater boads,the PCI tock signal length
These lengths are measured from the connector pin througtust be 63.5 mm 2.54 mm (2.5 inches0.1 inches), and

the stub or sées temination resistor to the PCI dé&e pin.

is allowed to drie one load ol on the adpter board.



Pullup Location IDSEL Assignment
Pullup resistos required by the PCI specitation are lo- The PCI signal IDSEL is used togwide unique access
caed on the System Slot gatar. The pull-up esistor, for  to eat slot for configuration pysoses. By connecting one
those signals requiring a pull-up, must be placed on the inef the addess linefAD31 throughAD23 to eab adapter’s
boad side of the stub terination resistor. IDSEL pin (B9), a unique address for each adapter is pro-
The System Slot agéer must preide a pull-up esistor  vided during configuration cycles.
for the REQ64# anACK64# signals een if the System PCI devices on a System slot CPU bda&an be selected
Slot adapter does not use these signals, as in the case afising lowerADxx lines in the ange of AD11 to AD22.
32-bit System Slot ager. This requiement accommo- REQ#/GNT# Assignment
daes 64-bit adaters. Thg must see the signal REQ64# as The System Slot intesites to seen pais of REQx#/
false duing reset to poperly connect to the 32-bit PCI GNTx# pins called REQO#-REQ6# and GNTO#-GNT6#.
bus. The pull-up esistor also @vents foating REQ64# or  Each adpter slot interdices to one pair of REQx#/GNTx#

ACKG64# signals on 64-bit agters. signals using pins called REQ# (A6) and GNT# (E5).
J1 Shield Requirements PCI Interrupt Binding
The J1 connectoequires a shield to be loadetraw F Interrupt binding of the BIOS setup program requires

on the adpter boad. This shield cwers the top of the IEC-  backplane assignments from the System Slot interrupt pins

1076 connector and helps tmpide a lav impedancee- INTA#-INTD# to the adpter slot interupts.

turn path for ground between the adapter board and the Backplane assignments rotate through adapter slots to

CompactPCI bdplane. This is requirecf CompactPCl  provide a unique PCI inteupt to eab adapter for the first

compliance and &s used in the simfetion modeling of  four PCI connectar(assuming thaad adater dives just

the CompactPCI eironment. Adaptes tha do not use its INTA signal). Rotéing interupt assignments alies mul-

this shield & not compliant and anot guaainteed to wrk tiple PCI peipherals that drive only INA# to utilize a dif-

in all CompactPClI system topologies. ferent interrupt on the System Slot CPU without the need
The lower shield option thas provided br in the IEC-  to shae an intenupt with another PCl inteaite Since mlti-

1076 connector is not required for CompactPCl adaptergunction PCI deices ae alloved to dive moe than one

and should not be loaded. interrupt, shaed interupts mg be equired even within

Front Panel I/O Connector Recommendations the first four adpter slots. In adition, the rotating pattern
CompactPCl adapters should utilize metalized shell confepeds itself after slotdur, which also equires the shar

nectors 6r EMI/RFI piotection.The shell should be elec- ing of an interrupt for slots that are four connectors apart

trically connected to the I/O gkathrough a lav imped- (slots 2 and 6dr example).

ance p#h. The 1/O plde is assumed to be connected to CompactPCI Signal Additions

earth ground and isolated from logic ground. CompactPCl CompactPCI utilies PCI signals as deéd by thePCI

adapters should not connect earth ground (I/O plate) te.ocal Bus Spedifationwith some aditional signalsThese

logic ground used onboard. additional signals do not &dct the PCI signalsub rather
enhance system opion by preiding push lotton reset,
Backplane Design Rules power suppy staus, System Slot identi¢ation,and legacy
CompactPCl défies a bakplane emironment thaal- IDE intermupt supporfeatures. The atitional signals de-
lows up to eight agsers without bidges. One slotthe  fined are:
System Slotprovides the tocking, arbitration, conigura- » Push Button Reset (PRST#)

tion, and interupt processingdr the other 7 slots.ewer » Power Supply Status (DEG#, FAL#)
slots mg be povided in a CompactPCl blaglane but the » System Slot Identification (SYSEN#)

following sections assume themaximum configuration » Legacy IDE Interrupt Support
is employed. Power Distribution

Badkplanes mist piovide sgarate pover planes dr Power is distibuted in a CompactPCl system itiliz-
+3.3lY, +5V, and ground. ing a backplane. Each backplane must make provision for
Clock Routing Requirements the standat regulated direct cuent (DC) suppl voltages

A 2 ns maxinum skew must be maintained beegen ay (+3.3, +5, +12, and -12VDC).
two PCI components (not connector to connector) per PCl The backplane must provide pemconnecta for all of
specificdion requirements. Adhence to bekplane and  the supply voltags. One of t@ methods mabe chosen:
adapter rules contained in this document help meet this « Power terminals may be located on the solder side of
requirement. the backplane for external power sources.
» A DIN 41612 connector and solder side power

Parameter | Min. Nom. | Max. | Units tse;rmllnals may be used for in-rack modular power
pplies.
20 -10% 65 +10% | ohms PCI Clock Distribution
The System Slot prides dock signals or all PCI pe-
Rterm -5% 10 +5% | ohms ripherals in the systemncluding devices on the System
Slot adgter. Peripheal adaters ae povided dock sig-
Table 2. System Slot Adapter Loading nals via the CompactPCl Hgane. A maximum skew of



2 ns is alleved in the systemt&83 MHz betveen any PCI
devices at the cldcinput of the intgrated circuits. =

Mezzanine Applications -

CompactPCl 3U designs may be adapted into a mezzp- =
nine form factor or space consined gplications. The =

32-bit portion of the connector pinout for CompactPCI is 32-bit =
used for the interconnection between a host board and the el — =
mezzanine. \h one coe design lgout, a 3U and mezza- st for =
nine design can beeated. Tie Mezzanine spe@htion is mezzanine =
a suppoting document to the CompactPClI spieeifion. —

Typical usesdr the CompactPCl mezzaninean space \
constrained embedded applications such as STD, STD 32,

G-64, Half-height ISA, and 3U Eurorack architectures.

CompactPCIl Mezzanine Adaptation
The diagram issustrates the adaptation of a 3U

CompactPClI design into a mezzanioeni factor. A com-

mon design can be useat both applications. The mezza-

nine form fctor is 51 mm $ 135 mm. Figure 3. CompactPCl mezzanine pinout

+5 V/+3.3 V Mezzanine Keying
Mezzanine boals hae mounting holes thare location the mezzanine arlimited in component heighbave the
keyed for +5v or +3.3V adapter boat functionality This  surface of the mounted PCB
mechanism preants using +3.¥ mezzanine boals with
+5V base boats, and vice-ersa. Unversal mezzanine Electrical Requirements

boards thacan use either thoology praide both ley lo- CompactPCIl mezzanine intades ae designed to the
cations. same elecical requiements as the fulbfm factor boadl.

The connector used for mezzanine applications is intended
Mezzanine Connectors and Stand-off for use only as an add-on interconnect for one PCI load
Host Adapter Connector and does not meet the spéamtions for a lnsed topolgy

The host adapter shall supply a 6 x 25 2 mm receptack!d as nultiple mezzanines in a steed arangement or
connector with a 3.55 mm (0.140 h)dod/ height. Revs  other multi-card configuration.
1-25 of the CompactPCI connector pinout are used for the
mezzanine intedice. Rws 12-14 a@ no-connect. Connector 1/0O
Mezzanine Connector Ead CompactPCl mezzanine gder will have differ-
The mezzanine board incorporates a 2 mm header thant connector I/OeaquirementsA connector /O aa is
also seves as a stand-{dfor the mezzaniné 6 x 252 mm  provided on the opposite side of the mezzanine as the Com-
pin strip header is used for the electrical connection to thpactPCl connectoiThe connector mabe loaded in this
host adater CompactPCI limits thewerall ervelope of  area and may be up to 5.03 mm (0.2 inches) in component
the mezzanine to be 12.7 mm (0.5hpaboe the méed  height as allwed by the host adater board.
surface of the host agéer. Due to the arying requirrments of standdrinterfaces
Stand-off (e.g., SCSI, Ethernet), it may not be possible to load the
Ead CompactPCI Mezzanine intade shall be supplied respective industry standhiconnector &this locaion. In
with a rylon stand-dfto secue the boatt and also to =  these casetie opposite suate of the boar may be used

vide voltage keying informationb@ut the mezzanine trading of additional assemly height br cabling ease
Manufactures should early indicae the maximm assem-
Mezzanine Pin Assignment bly height when this aproach is taken.
The mezzanine pin assignment is identical toitlse 25
rows of the CompactPCI brglane pin assignmentq(f 32- For a full copy of the CompactPCI specification, please
bit PCI) without the kying requirement. contact the PCI Indusal Computer Manfactures Group:
c/o Ragers Comnunications 301 Edgwaer PlaceSuite
Component Height Restrictions 220, Wakefield MA 01880, phone (617) 224-110GAX

The intention of the CompactPCIl mezzanine is to creatéb17) 224-1239.
a small and I profile PCl expansion metanism for host
adapters. Due to this requirement, components used on the
mezzanine intedce and on the host intace undemeath
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