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1 Overview

2 On-board Peripherals

2.1 CPU/L2 Cache

ThebriQ usesintersposertechnologyfor theCPU,L2 cachecombo.This technology
mountstheCPUandtheL2 cacheona separatedaughtercardthatis socketedontothe
mainboard.Thisallows for relatively easyupgradesof theCPUonthemainboard.

CurrentlythebriQ featuresPowerPC750and7400CPU’satspeed’sof upto 500MHz.
TheL2 cacheis availablein pipelinedconfigurationsin CPU/L2busspeedratiosof 3:1,
5:2 and2:1, in both0.5MB and1Mb sizes.Thereis alsoa late-writeL2 cacheoption
of 1Mb at anL2 busratioof 3:2.

2.2 PPC/PCI Bridge

ThebriQ featurestheIBM CPC710asthemainbridgechip betweentheCPUandthe
restof thesystemhardware.TheCPC710providesthe100MHzSDRAM interfaceas
well astwo PCI bridges,one32 bit 33MHz, andon 64 bit, 66 MHz. TheCPC710is
a complex device, informationon programmingtheCPC710canbeobtainedfrom the
CPC710-100+UserManual,availableat http://www.fr.ibm.com/france/cdlab/avi.htm.

2.3 SDRAM

ThebriQ hastwo standard168pin DIMM socketson board.Thesesocketsshouldbe
populatedwith standardPC100SynchronousDRAM. Bothsocketsmustbepopulated
in order for the briQ to function correctly, andboth socketsmustbe populatedwith
identicalDIMM’ s.

Currenttechnologyallows up to 512MB perDIMM socket, so the briQ is capableof
having up to 1GB of SDRAM memoryon board.
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2.4 Flash Memory - AMD 29LV081B

The briQ features1MB of on-boardexecutableflashmemorywhich supportsdirect
codeexecution.

2.5 Ethernet Interface - AMD 79C973

TheAm79C973ethernetcontrollerprovidesa10/100BaseTinterfaceon thebriQ. The
briQ is connectedto anethernetnetwork usinga standardRJ-45connectorat theback
of thecase.Detectionof a10Mbit or 100Mbit connectionis automatic.

Four LED’s are presenton the briQ to provide information about the statusof the
ethernetlink. TheseLED’s are locatedat the top of the boardand are not visible
externally. Themeaningof eachof theseLED’s is:

op Lit whena 100Mbit connectionis detected

Tx Lit whenthebriQ is transmittingdata

Ac Lit whena valid ethernetlink is detected

Rx Lit whenthebriQ is receiving data.

The Am79C973is connectedvia the 32 bit PCI bus asdevice #7, andcontainsthe
standardPCIconfigurationregistersalongwith somedevicespecificconfigurationreg-
isters.In additiontheAm79C973hasotheroperationalregisterswhich areaccessible
throughthePCI I/O spaceon thePCI32bus.

By defaulton thebriQ theAm79C973is configuredby theSmartFirmWare(tm)to use
IRQ12(INTD) atboottime.

MoreinformationontheAm79C973canbefoundby referringto theAm79C973/Am79C975
PCnet(tm)-FAST III datasheet.

Thefile drivers/net/pcnet32.cin thelinux sourcecodeis a goodsourceof information
aboutprogrammingtheAm79C973.

2.6 PCI/ISA Bridge - Winbond W83C553F

The Winbond W83C553Fintegratesthe functionality of PCI Bus masterIDE con-
troller, PCIarbiter, two 82C37ADMA controllers,two 82C59programmableinterrupt
controllers,a 82C54counter/timer.

TheW83C553actsasa bridgebetweenthe32 bit PCI andISA expansionbuson the
briQ, mappingtheISA I/O spaceto thebottomof thePCI I/O space,makingtheISA
peripheralregisterseasilyaccessiblevia the32 bit PCI busI/O space.TheW83C553
alsoroutesPCI interruptsto ISA interrupts.
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The W83C553is connectedto the 32 PCI bus of the briQ asdevice #6. It provides
two PCI functions,function0 beingthePCI-ISA bridge,andfunction1 beingtheIDE
controller. Both functionsprovide several device specificconfigurationregistersas
well asthestandardPCI configurationregistersin thePCI configurationspace.

FurtherinformationontheW83C553canbefoundby referringto theW83C553FSys-
temI/O controllerwith PCIArbiter DataBook,WinbondElectronicsCorp,Publication
number2565,VersionA.7.0d.

2.7 IDE Interface - Winbond W83C553F

The briQ providessupportfor up to two IDE deviceson a singleIDE channelusing
PCI function1 of theW83C553F. The IDE interfaceis fully compliantwith theATA
Revision 3.0andATA-2 specifications,andeachconnecteddevice is individually pro-
grammableto supportATA definedPIOmodes0-4andUltra 33 DMA modes0-2.

TheIDE interfaceis routedto aconnectorontheedgeof thebriQ providing astandard
44pin notebook(2 mmpitch) IDE connector(J4)for easyattachmentto notebookIDE
drives.

2.8 Timers/Counters - Winbond W83C553F

TheW83C553Fincludestheequivalentof an82C54counter/timeraspartof PCI func-
tion 0. Thissectionof thedeviceis programmablethroughthePCIconfigurationspace
andalsothroughseveralstandardconfigurationregistersavailablein the32bit PCIbus
I/O space.

Threecounter/timerchannelsare provided, connectedto an external 14.31818MHz
clock througha divide-by-twelve counter. Timers0 and1 arealwaysenabled.and
timer 2 canbeenabledanddisabledby programmingtheappropriateregister(port B)
in thePCI I/O space.

Timer0 is connectedto IRQ0of theinterruptcontrollerandtimer2 is connectedto the
speakeroutputheader(J23)on thebriQ.

TheW83C553alsocontainsanadditionalBIOSTimerwhichby defaultdecrementsat
8.33MHzandis alsoaccessiblethroughthePCI I/O space.

AdditionalinformationonprogrammingtheW83C553Fcanbefoundin theW83C553F
SystemI/O controllerwith PCI Arbiter DataBook,WinbondElectronicsCorp,Publi-
cationnumber2565,VersionA.7.0d.

Othertimers/countersavailableonthebriQ includethedecrementerregisterin theCPU
andtherealtimeclock.
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2.9 Interrupt Controller - Winbond W83C553F

TheW83C553Fcontainstheequivalentof two cascaded82C59interruptcontrollers,
andalsoprovidestheability to internallyroutethefour PCI interrupts(INTA - INTD)
to anISA interrupt.TheW83C553FalsointernallyroutestheIDE interrupt.

Theinterruptroutingfor thebriQ is determinedby thehardwareconfigurationandalso
by thevaluesof theinterruptroutingcontrolregistersin theW83C553.Theseregisters
areconfiguredby thefirmwareatboottimeandgenerallyshouldnotneedto bealtered.
ThePCI interruptallocationis shown in table1.

Interrupt DefaultAllocation

INTA Daughter-boardinterrupt1
INTB Daughter-boardinterrupt2
INTC Daughter-boardinterrupt3
INTD On-board10/100BaseTNetwork ControllerInterrupt

Table1: PCI InterruptAllocation

andtheISA interruptallocationis shown in table2.

Interrupt DefaultAllocation

IRQ0 Timer Interrupt
IRQ1 Unused(Keyboard)
IRQ2 Reserved(Cascade)
IRQ3 Unused
IRQ4 UART
IRQ5 INTC (Daughter-boardinterrupt3
IRQ6 Unused
IRQ7 FrontPanelSwitches
IRQ8 RealTimeClock
IRQ9 CPC710SystemInterrupt1
IRQ10 INTA (Daughter-boardinterrupt1)
IRQ11 INTB (Daughter-boardinterrupt2)
IRQ12 INTD (On-boardnetwork interrupt)
IRQ13 Unused(DMA)
IRQ14 IDE ControllerInterrupt
IRQ15 CPC710SystemInterrupt2 (DMA Complete)

Table2: ISA InterruptAllocation

ThePCI (INTA-INTD) interruptsareall level sensitive interruptsallowing themto be
sharedby several devices. The ISA interrupts(IRQ0-IRQ15)canbe programmedto
beedgeor level sensitive interruptsby programmingtheInterruptEdge/Level Control
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register in the PCI I/O space. By default theseinterruptsareconfiguredto be edge
sensitive.

2.10 Serial Port - 16C550

ThebriQcontainsasingle16C550compatibleUniversalAsynchronousReceiverTrans-
mitter (UART). This communicationsport is routedto astandard9 pin DIN connector
(J2)at thebackof thebriQ.

The 16C550is attachedvia the ISA peripheralbus, with the control registersbeing
available in the ISA I/O space,which is in turn mappedto the bottomof the 32 bit
PCIbusI/O space.Thecontrolregistersarelocatedat afixedmemoryaddress0x3F8-
0x3FF. The16C550is connectedto IRQ4.

Additional informationon programmingthe16C550canbefoundin theTexasInstru-
mentsDataSheetfor theTL16C550C,TL16C550CIAsynchronousCommunications
Elementwith Autoflow Control(SLLS177E)

2.11 NVRAM - DS 17285S

The DS 17285Sis usedby on the briQ to provide 2k + 114 bytesof batterybacked,
non-volatile SRAM. This NVRAM is usedby the SmartFirmWare(tm)to storeboot
time parametersandincorrectusagemayrenderthebriQ inoperable,requiringit to be
returnedto the manufacturer. As suchthe NVRAM is not recommendedfor general
use.

TheDS17285Sis anISA peripheralmappedto theISA I/O spaceat addresses0x070-
0x077. The even addresseswithin this rangeareusedto set the registerwithin the
DS17285thatis to bewritten,andtheoddaddressesareusedto readandwrite datato
theselectedregister. Theseaddressesaremappedin the32 bit PCI busI/O space.

TheNVRAM canbewrite protectedby removing jumperJP4.

Additional informationof programmingtheNVRAM canbefoundin theDallasSemi-
conductorDataSheetfor theDS17285/DS17287.

2.12 Real Time Clock - DS 17285S

TheDS17285SprovidesthebriQ with abatterybackedY2K compliantrealtimeclock
andcalendar, with automaticleapyearcompensation,automaticdaylightsavings ad-
justmentanda datealarmfunction.

The real time clock registersareaccessedthroughthesameISA I/O addressesasthe
NVRAM, with offset 0x070 settingthe registeraddress,and 0x071 reading/writing
data.

Writesto therealtimeclock aredisabledby removing jumperJP4.
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Information on programmingthe DS17285can be found in the DS17285/DS17287
DataSheetavailablefrom DallasSemiconductor.

2.13 Watchdog Timer - LTC1232

TheLTC1232providespower supplymonitoring,resetandwatchdogtimer facilities
for thebriQ.

WhenthebriQ is poweredup thewatchdogtimer is disabled.Thewatchdogtimer is
armedby writing a1 to bit 0 (0x01)of ISA I/O address0x3E0.Oncearmedthewatch
dog timer cannotbe disabledandthe processorhas1.2 secondsto generatea watch
dogtimer reset.If awatchdogtimer resetis notgeneratedwithin 1.2secondsthebriQ
will bereset.

A watchdog timer resetis generatedby first writing a 1, thena 0 to bit 0 of ISA I/O
address0x3E0.

Thecurrentstateof thewatchdogtimercanbedeterminedby readingbit 7 of ISA I/O
address0x398.A valueof 1 in this bit indicatesthewatchdogtimer is enabled.

2.14 Front Panel Display - Futaba 202-SD-16GN

Thefront panelof thebriQ featuresavacuumfluorescentdisplay(VFD) usedto display
informationaboutthestatusof thebriQ.

This displaymoduleis compatiblewith thestandardNA202SD16AA3LCD emulator
andfeaturesatwo line display, with upto twentycharacterscapableof beingdisplayed
on eachline.

The VFD is locatedat the fixed ISA I/O addresses0x390-0x39F. Writing a valueto
evenaddresseswithin this rangewill senda commandto the VFD, readingfrom the
evenaddresseswill retrieveastatusbytefrom thedisplay. Writing to theoddaddresses
within this rangewill senddatato thedisplay, readingtheoddaddresseswill retrieve
thecurrentdatafrom thedisplay.

More informationon prgrammingtheVFD canbefoundin theLCD Emulatorsdocu-
mentfrom FutabaCorpoartionof America.

2.15 Front Panel LED

ThebriQ’s front panelalsofeaturesa tricolor LED locatedat ISA I/O address0x398.
Thecolor displayedby theLED is controlledby bits 0 and1 at this locationasshown
in table3. Thesebits canalsobereadto determinethecurrentcolor displayedby the
LED.
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Bit 1 Bit 0 OutputColor
0 0 LED Off
0 1 Red
1 0 Green
1 1 Amber

Table3: ControllingtheFrontPanelLED

2.16 Front Panel Switches

Thecurrentvaluesof the the two switchesarealsorepresentedin thebyte locatedat
address0x398.Bits threecorrespondsto thecurrentpositionof thetopswitch(labelled
with a triangularicon) andbit 4 correspondsto thepositionof thebottomswitch (la-
belledwith a squareicon). If theswitchis currentlydepressedthenthecorresponding
bit will containa valueof 0, if theswicthis releasedthebit will containa 1.

Both switchinputsarepassedthroughdebouncecircuitry, andwhenpressedwill gen-
erateaninterrupton IRQ7. By default this interruptis ignored.

2.17 DMA Controller

2.18 64 Bit PCI Bus expansion socket

3 Memory Map

Eachof the major sub-systemsin the Total ImpactbriQ is mappedinto the physical
memoryspaceby variouscontrol registerswithin the CPC710.The configurationis
determinedby theSmartFirmWare(tm)at boot time. Generallythis default configura-
tion shouldnot needto bechanged.

Within eachmajorsub-sectioneachindividualdevice is located,someof thesedevices
mayalsoberelocatablewithin theirspecificsection,althoughgenerallythisshouldnot
benecessary.

Eachbridge within the briQ hasa varying degreeof accessto the other bridgesin
thesystem,alongwith it’s own memorymap. Eachof thesemapsis describedin the
following sections.

It is alsoimportantto notethat theaddressesspecifiedherearephysicaladdresses.If
anoperatingsystemthatusesavirtual memorymanagementscheme(aslinux does)is
employedthentheaddressesseenat theuseror operatingsystemlevel maybedifferent
again.
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3.1 System Memory Map

The systemmemorymaprepresentsthe briQ’s hardwarecomponentsasseenby the
CPU.Thememorymapis determinedby theporgrammingof theCPC710DualBridge
andMemoryController. Theconfigurationis determinedat boottime by thefirmware
andis arrangedin a CHRPcompliantmanner. The4GB addressspaceis dividedinto
severalmajorsectionsasshown in figure1.

3.2 PCI 32 to System Addressing

3.2.1 ISA Memory Map

Several devicesareconnectedvia the ISA bus which is mappedinto the PCI32 I/O
addressspace.Thesedevicesareaccessedby addressingtheappropraiteoffsetwithin
thePCI32I/O space.Generallythis is locatedataddress0x80000000.

OffsetAddressRange Device

0x20-0x21 PIC1ControlRegisters
0x40-0x43 TimerControlRegisters

0x61 NMI StatusandControlRegister
0x70-0x77 RTC/NVRAM ControlRegisters
0x78-0x7B BCLK Timer Registers

0x92 Port92 Register
0xA0 -0xA1 PIC2ControlRegisters
0x1F0-0x1F7 IDE BusControlRegisters
0x390-0x397 VFD Registers
0x398-0x39F briQ ControlRegisters
0x3E0-0x3E7 WatchDogTimer Registers
0x3F8-0x3FF UART

0x4D0 PIC1InterruptEdge/Level controlregister
0x4D1 PIC2InterruptEdge/Level controlregister

Table4: ISA DeviceMemoryMap

3.3 PCI 64 to System Addressing
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PCI 32 Configuration Space

PCI 64 Configuration Space

Boot Flash

PCI 64 Memory Space

PCI 32 Memory Space

PCI 64 I/O Space

PCI 32 I/O Space

System Memory

0xffff ffff

0xff50 0000

0xff40 0000

0xff00 0000

0xc800 0000

0x0000 0000

0x8000 0000

0x8800 0000

0x9000 0000

0xc000 0000

0xd000 0000

0xff10 0000

0xff60 0000

Figure1: SystemMemoryMap
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