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Abstract— Thesedays,the PCI busis the standard bus which
not only x86 architecture but also other architecture is equipped
with. However, the details are diffi cult to understand. We de-
signedthe general-purposePClI bus interface for developing PCI
devices,and implementedit. In this paper, the feature of designis
reported.

|. INTRODUCTION

A PCI bus interface(PCI I/F) that defined by PCI
SIG.(SpecialnterestGroup)[?] is accessnterface Moreover,
ascompaedwith otherbusstandard, it is theinterfacewhich
waspacled briefly andwhich is easyto undastand.However,
considerig the positionof the developer of peripheralequip-
ment,therearecomgicatedportionswhich mustbe carefulof
besideghe portion abaut the data-tansferwhich is the funda-
mentalfunction of a bus. It beconesa burden thata designer
treatsanoriginal interfacelik e direct PCl from the device of a
userdesign.

Then, we aimed at beconing the software IP for making
easyverification andtrial production of a device corewhich
usedPCl by designedPClI I/F. Moreover, we usedSFL, which
is the hardwaredescrigion languageof the PARTHENON[?]
systemwhichNTT developed for design.

Il. FEATURE OF DESIGNED PCI |/F

Our PCI I/F was desigred as PCI2.1conformity. A block
diagramof designedPClI I/F is shavn in Fig. ??. Thefeatue
of designedPClI I/F from thefollowing is describd.

A. Tamet Device

In the PCI bus, a masteris called Initiator and a slave is
calledTarget. We desigred only the Targetthistime.
A.1 Burst Transfer Support

The PCl busis setup sothat transferperfamancés may be-
comehigh at the burst transferwhich transmitstwo or more
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Fig. 1. Block diagran

datacontiruously Therefore,it designedsothata bursttrans-
fer might bedesigned

A.2 Other Functions

¢1MB of 32-hit memory space

eHigh speedadressdecode

eParity error derection support
eSystemerror responseupport
eOneinterrupt

eVender D and Device ID are programmable

B. Improvement in the Speedanda Miniaturizatian

As for the clock signal of PCI I/F, the highestfrequeng
is specifiedas 33MHz. It is not necessaryo be 33MHz or
more,howeverto befully quickfor adevice coreis demaned.
Therefae, addessdecodng wasperformedon speculatiorfor
the improvemert of a pathwhich is critical pathin designed
PCII/F.

B.1 Improvementof Configuration Registers

Theimprovementin the speedandthe miniaturization of con-
figurationregistersusedasthe bottleneckof the performane
(aspeedof operatim, scale)of PCI I/F wereconsiderd.
Thereare 256 bytesof configuration registersin PCI I/F.
Among these, addess 0x00-0x3F are called corfiguration
spaceheadey and all PCI I/F mustimplemer it. Address



0x40-0xFF arethe domain whichit is calleda device peculiar
registerdoman andan PCI I/F designe canusefreely. Then,
we decidel toimplementonly in the placewhich mustactually
assigna storagecell amongthis registerspacean the designof
PCII/F. Consequetly, decoding sizewasableto decreasédy
miniaturizaion, andthe decodng time wasableto lower.

B.2 Improvementof Burst Transfer

In thebursttransfe, it acceleratedby calculatirg thefollowing
addres®n speculatio.

C. Interface andDataTransferCycle

We desigred the simpleinterface for accessindCl bus. It
is shavn in Fig.?? And we specifiedsimpledatatransferrule.
Theexanple of read/wite cycle is showvn in Fig. ??. Memory
read(wite) cycle is startedby "tReadMem{WriteMem)”, and
endecby "tDone”.
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I1l. IMPLEMENT

We comiiled by MAX+plus Il of ALTERA[?] andimple-
menteddesigred PCI I/F in FPGA. we usedGPCI-10K300f
GRAPHIN[?]. The compled resultassignedo GPCI-130
with memay(EAB) andthe otherdevice are shavn in Table
I. Sincewe did not have other PCI I/F, we were not able to
compae with othersample.

TABLE |
COMPILED RESULT OF DESIGNED PCI I/F

Device Max Frequeacy[MHz] | Total Logic Cell
EPF10K30/4C240-3 28.90 508
EPF10k30EFC256-1 57.14 497
EPF10K100ARC240-1 41.66 497
EP1K50FC256-1 85.74 510
EP20K100BC356lV 88.86 506

1t is assignedo CPCI-10K30

We wrote device driver of Linux for desigred PCI I/F and
it wasrun. Theresultof "cat /proc/gci’(set VenderD=0xOfff
andDevicelD=0x010L ) andtheresultof running programus-
ing device driver areshowvn in Fig.??. Theinformation of de-
signedPCI I/F is displayedas”Bus 0, device 19, function 0:”
in Fig.??. A progamwrites“1” to the addess0xffe000® of
a PCl device core,andreadsit. Theresultof alogic analyzer
whenrunning that progam is showvn in Fig.??. It is shavn
“memoly write commanl (C/BE[3.0]=0111)" when runing
thatprogram.
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V. SUMMARY

We designedPCl I/F assoftwarelP, andimplemeredit. It
wasableto have speedsuficient asIP of a PCI I/F. We want
to designa PCl device usingthis.
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