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

I . INTRODUCTION

A PCI bus interface(PCI I/F) that defined by PCI
SIG.(SpecialInterestGroup)[?] is accessinterface. Moreover,
ascomparedwith otherbusstandards, it is theinterfacewhich
waspackedbriefly andwhich is easyto understand.However,
considering the positionof thedeveloperof peripheralequip-
ment,therearecomplicatedportionswhich mustbecarefulof
besidestheportion about thedata-transferwhich is thefunda-
mentalfunction of a bus. It becomesa burden thata designer
treatsanoriginal interfacelike directPCI from thedeviceof a
userdesign.

Then, we aimedat becoming the software IP for making
easyverification and trial production of a device corewhich
usedPCI by designedPCI I/F. Moreover, we usedSFL,which
is thehardwaredescription languageof thePARTHENON[?]
systemwhichNTT developed, for design.

I I . FEATURE OF DESIGNED PCI I /F

Our PCI I/F wasdesigned asPCI2.1conformity. A block
diagramof designedPCI I/F is shown in Fig. ??. Thefeature
of designedPCI I/F from thefollowing is described.

A. Target Device

In the PCI bus, a masteris called Initiator and a slave is
calledTarget.We designedonly theTargetthis time.

A.1 Burst Transfer Support

The PCI bus is setup so that transferperformance’s may be-
comehigh at the burst transferwhich transmitstwo or more
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Fig. 1. Block diagram

datacontinuously. Therefore,it designedsothata bursttrans-
fer might bedesigned.

A.2 Other Functions
� 1MB of 32-bit memory space� High speedadressdecode� Parity error derectionsupport� Systemerror responsesupport� One interrupt� Vender ID and Device ID areprogrammable

B. Improvement in theSpeedandaMiniaturization

As for the clock signal of PCI I/F, the highestfrequency
is specifiedas 33MHz. It is not necessaryto be 33MHz or
more,howeverto befully quickfor adevicecoreis demanded.
Therefore,addressdecoding wasperformedonspeculationfor
the improvement of a pathwhich is critical path in designed
PCI I/F.

B.1 Impr ovementof Configuration Registers

Theimprovementin thespeedandtheminiaturization of con-
figurationregistersusedasthe bottleneckof the performance
(a speedof operation, scale)of PCI I/F wereconsidered.

Thereare 256 bytesof configuration registersin PCI I/F.
Among these, address 0x00-0x3F are called configuration
spaceheader, and all PCI I/F must implement it. Address



0x40-0xFFarethedomain which it is calleda device peculiar
registerdomain andanPCI I/F designer canusefreely. Then,
wedecided to implementonly in theplacewhichmustactually
assigna storagecell amongthis registerspacein thedesignof
PCI I/F. Consequently, decoding sizewasableto decreaseby
miniaturization, andthedecoding time wasableto lower.

B.2 Impr ovementof Burst Transfer

In thebursttransfer, it acceleratedby calculating thefollowing
addresson speculation.

C. Interface andDataTransferCycle

We designed thesimpleinterface for accessingPCI bus. It
is shown in Fig.?? And we specifiedsimpledatatransferrule.
Theexample of read/write cycle is shown in Fig. ??. Memory
read(write) cycle is startedby ”tReadMem(tWriteMem)”, and
endedby ”tDone”.
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Fig. 2. DataTransferCycle

I I I . IMPLEMENT

We compiled by MAX+plus II of ALTERA[?] and imple-
menteddesigned PCI I/F in FPGA.we usedGPCI-10K30of
GRAPHIN[?]. Thecompiled resultassignedto GPCI-10K30
with memory(EAB) andthe otherdevice areshown in Table
I. Sincewe did not have otherPCI I/F, we were not able to
compare with othersample.

TABLE I
COMPILED RESULT OF DESIGNED PCI I /F

Device Max Frequency[MHz] TotalLogic Cell

EPF10K30AQC240-3� 28.90 508

EPF10k30EFC256-1 57.14 497

EPF10K100ARC240-1 41.66 497

EP1K50FC256-1 85.74 510

EP20K100BC356-1V 88.86 506

� It is assignedto CPCI-10K30

We wrote device driver of Linux for designed PCI I/F and
it wasrun. The resultof ”cat /proc/pci”(set VenderID=0x0fff
andDeviceID=0x0101 ) andtheresultof running programus-
ing device driver areshown in Fig.??. Theinformationof de-
signedPCI I/F is displayedas”Bus 0, device 19, function 0:”
in Fig.??. A programwrites“1” to theaddress0xffe00000 of
a PCI device core,andreadsit. Theresultof a logic analyzer
when running that program is shown in Fig.??. It is shown
“memory write command (C/BE[3..0]=0111)” when runing
thatprogram.

Fig. 3. Resultof “cat /proc/pci”

Fig. 4. Resultof logic analyzer

IV. SUMMARY

We designedPCI I/F assoftwareIP, andimplemented it. It
wasableto have speedsufficient asIP of a PCI I/F. We want
to designa PCI deviceusingthis.
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