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1 Overview

2 On-board Peripherals

2.1 CPU/L2 Cache

The briQ usesintersposetechnologyfor the CPU, L2 cachecombo. This technology
mountsthe CPUandtheL2 cacheon a separatelaughtercarthatis socletedontothe
mainboard.This allows for relatively easyupgrade®f the CPU onthe mainboard.

Currentlythe briQ featuredPaverPC750and7400CPU's atspeeds of upto S00MHz.
Thel 2 cachds availablein pipelinedconfigurationsn CPU/L2busspeedatiosof 3:1,
5:2and2:1,in both0.5MB and1Mb sizes.Thereis alsoalate-writeL2 cacheoption
of IMb atanL2 busratio of 3:2.

2.2 PPC/PCI Bridge

The briQ featureghe IBM CPC710asthe mainbridgechip betweerthe CPU andthe
restof the systemhardware. The CPC710providesthe 100MHz SDRAM interfaceas
well astwo PCI bridges,one 32 bit 33MHz, andon 64 bit, 66 MHz. The CPC710is
acomplex device, informationon programminghe CPC710canbe obtainedfrom the
CPC710-100tserManual,availableat http://wwwfr.ibm.com/france/cdlalvi.htm.

2.3 SDRAM

ThebriQ hastwo standardL68 pin DIMM socletson board. Thesesocketsshouldbe
populatedvith standard®C100Synchronou®RAM. Both socketsmustbe populated
in orderfor the briQ to function correctly andboth sockets mustbe populatedwith
identicalDIMM'’ s.

Currenttechnologyallows up to 512MB per DIMM soclet, sothe briQ is capableof
having up to 1GB of SDRAM memoryon board.



2.4 Flash Memory - AMD 29LV081B

The briQ featuresIMB of on-boardexecutableflash memorywhich supportsdirect
codeexecution.

2.5 Ethernet Interface- AMD 79C973

The Am79C973ethernetontrollerprovidesa 10/100Basenterfaceon thebriQ. The
briQ is connectedo anethernenetwork usinga standardrJ-45connectoiat the back
of thecase Detectionof a 10Mbit or L00Mbit connectioris automatic.

Four LED’s are presenton the briQ to provide information aboutthe statusof the
ethernetlink. TheseLED’s are locatedat the top of the boardand are not visible
externally. Themeaningof eachof thesel ED’sis:

op Lit whena 100Mbitconnectionis detected
Tx Lit whenthebriQ is transmittingdata
Ac Lit whenavalid ethernetink is detected

Rx Lit whenthebriQ is receving data.

The Am79C973is connectedvia the 32 bit PCI bus as device #7, and containsthe
standardPCl configuratiorregistersalongwith somedevice specificconfiguratiorreg-
isters.In additionthe Am79C973hasotheroperationategisterswhich areaccessible
throughthe PCI /0O spaceonthe PCI32bus.

By defaultonthebriQ the Am79C973is configuredby the SmartFirmViére(tm)to use
IRQ12(INTD) atboottime.

MoreinformationontheAm79C973canbefoundby referringto the Am79C973/Am79C975
PCnet(tm)-RST Il datasheet.

Thefile drivers/net/pcnet32.in thelinux sourcecodeis a goodsourceof information
aboutprogramminghe Am79C973.

2.6 PCI/ISA Bridge - Winbond W83C553F

The Winbond W83C553Fintegratesthe functionality of PCI Bus masterIDE con-
troller, PCl arbiter, two 82C37ADMA controllerstwo 82C59programmablénterrupt
controllers,a82C54counter/timer

The W83C553actsasa bridgebetweerthe 32 bit PClandISA expansionbus on the
briQ, mappingthe ISA 1/0 spaceo the bottomof the PCI1/O spacemakingthe ISA

peripheralregisterseasilyaccessibleia the 32 bit PCl bus /O space.The W83C553
alsoroutesPClinterruptsto ISA interrupts.



The W83C553is connectedo the 32 PCI bus of the briQ asdevice #6. It provides
two PClIfunctions,function0 beingthe PCI-ISA bridge,andfunction 1 beingthe IDE
controller Both functionsprovide several device specificconfigurationregistersas
well asthe standard®Cl configuratiorregistersin the PCI configurationspace.

Furtherinformationonthe W83C553canbefoundby referringto the W83C553FSys-
teml/O controllerwith PCIArbiter DataBook, WinbondElectronicsCorp,Publication
number2565,VersionA.7.0d.

2.7 |DE Interface- Winbond W83C553F

The briQ providessupportfor up to two IDE deviceson a single IDE channelusing
PClfunction 1 of the W83C553F The IDE interfaceis fully compliantwith the ATA
Revision 3.0andATA-2 specificationsandeachconnectedievice is individually pro-
grammabldo supportATA definedP1O modesD-4 andUItra 33 DMA modesD-2.

ThelDE interfaceis routedto a connectoion theedgeof thebriQ providing a standard
44 pin notebool(2 mm pitch) IDE connectolJ4)for easyattachmento notebookDE
drives.

2.8 TimersgCounters- Winbond W83C553F

TheW83C553HFncludestheequivalentof an82C54counter/timeraspartof PCl func-

tion 0. This sectionof thedeviceis programmabléhroughthe PCI configurationspace
andalsothroughseveralstandaradonfiguratiorregistersavailablein the 32 bit PCl bus

I/0 space.

Three counter/timerchannelsare provided, connectedo an external 14.31818MHz
clock througha divide-by-twele counter TimersO and 1 are always enabled. and
timer 2 canbe enabledanddisabledby programminghe appropriateegister(port B)
in the PCI1/O space.

Timer 0 is connectedo IRQO of theinterruptcontrollerandtimer 2 is connectedo the
spealer outputheader(J23)onthebriQ.

TheW83C553alsocontainsanadditionalBIOS Timer which by defaultdecrementat
8.33MHzandis alsoaccessible¢hroughthe PCI1/O space.

Additionalinformationon programmingheW83C553Fcanbefoundin theW83C553F
Systeml/O controllerwith PCI Arbiter DataBook, WinbondElectronicsCorp, Publi-
cationnumber2565,VersionA.7.0d.

Othertimers/counteravailableonthebriQ includethedecrementeregisterin the CPU
andtherealtime clock.



2.9 Interrupt Controller - Winbond W83C553F

The W83C553Fcontainsthe equivalentof two cascade®2C59interruptcontrollers,
andalsoprovidesthe ability to internallyroutethefour PClinterrupts(INTA - INTD)
to anlSA interrupt. The W83C553Falsointernallyroutesthe IDE interrupt.

Theinterruptroutingfor the briQ is determinedy thehardwareconfiguratiorandalso
by thevaluesof theinterruptroutingcontrolregistersin the W83C553.Theseregisters
areconfiguredby thefirmwareatboottime andgenerallyshouldnotneedto bealtered.
The PClinterruptallocationis shavn in tablel.

| Interrupt | Default Allocation |

INTA Daughterboardinterruptl
INTB Daughterboardinterrupt2
INTC Daughterboardinterrupt3
INTD On-board10/100BaseTNetwork Controllerinterrupt

Tablel: PCl InterruptAllocation

andthe ISA interruptallocationis shovn in table2.

| Interrupt | Default Allocation
IRQO | Timer Interrupt

IRQ1 | UnusedKeyboard)

IRQ2 | Resered(Cascade)

IRQ3 Unused

IRQ4 | UART

IRQ5 | INTC (Daughterboardinterrupt3
IRQ6 Unused

IRQ7 FrontPanelSwitches

IRQ8 RealTime Clock

IRQ9 | CPC710Systeminterruptl

IRQ10 | INTA (Daughtefboardinterruptl)

IRQ11 | INTB (Daughterboardinterrupt2)

IRQ12 | INTD (On-boardnetwork interrupt)

IRQ13 | Unused(DMA)

IRQ14 | IDE Controllerinterrupt

IRQ15 | CPC710Systeminterrupt2 (DMA Complete)

Table2: ISA InterruptAllocation

The PCI(INTA-INTD) interruptsareall level sensitve interruptsallowing themto be
sharedby several devices. The ISA interrupts(IRQO-IRQ15)canbe programmedo
be edgeor level sensitve interruptsby programminghe InterruptEdge/Level Control



registerin the PCI I/O space. By default theseinterruptsare configuredto be edge
sensitve.

2.10 Serial Port - 16C550

ThebriQ containsasingle16C550compatibleJniversalAsynchronoufkecever Trans-
mitter (UART). This communicationgortis routedto a standard® pin DIN connector
(J2)atthebackof thebriQ.

The 16C550is attachedvia the ISA peripheralbus, with the control registersbeing
availablein the ISA 1/O space,which is in turn mappedto the bottom of the 32 bit
PClbus1/O space.Thecontrolregistersarelocatedat afixedmemoryaddres©x3F8-
O0x3FFE The 16C550is connectedo IRQ4.

Additionalinformationon programminghe 16 C550canbe foundin the TexasInstru-
mentsData Sheetfor the TL16C550C, TL16C550CIAsynchronousCommunications
Elementwith Autoflow Control(SLLS177E)

211 NVRAM - DS 17285S

The DS 17285Sis usedby on the briQ to provide 2k + 114 bytesof batterybacled,
non-wlatile SRAM. This NVRAM is usedby the SmartFirm\Wre(tm)to storeboot
time parametersindincorrectusagemayrenderthe briQ inoperablerequiringit to be
returnedto the manufcturer As suchthe NVRAM is not recommendedor general
use.

TheDS172859s anISA peripheraimappedo theISA 1/0 spaceataddresse8§x070-
0x077. The even addressesvithin this rangeare usedto setthe register within the
DS1728%hatis to bewritten, andthe oddaddresseareusedto readandwrite datato
theselectedegister Theseaddressearemappedn the 32 bit PCl bus|/O space.

The NVRAM canbewrite protectedby removing jumperJP4.

Additionalinformationof programminghe NVRAM canbefoundin the DallasSemi-
conductoDataSheeffor theDS17285/DS17287.

2.12 Real Time Clock - DS 17285S

TheDS17285%rovidesthebriQ with abatterybackedY2K compliantrealtime clock
andcalendaywith automaticleapyearcompensationautomaticdaylight savings ad-
justmentanda datealarmfunction.

Therealtime clock registersareaccessedhroughthe samelSA 1/0 addresseasthe
NVRAM, with offset 0x070 settingthe register addressand 0x071 reading/writing
data.

Writesto therealtime clock aredisabledby removing jumperJP4.



Information on programmingthe DS17285can be found in the DS17285/DS17287
DataSheetavailablefrom DallasSemiconductor

2.13 Watchdog Timer - LTC1232

The LTC1232providespower supply monitoring,resetandwatchdogtimer facilities
for the briQ.

WhenthebriQ is poweredup thewatchdogtimer is disabled. Thewatchdogtimeris
armedby writing a1 to bit 0 (0x01) of ISA 1/0O addres®©x3E0.Oncearmedthe watch
dog timer cannotbe disabledandthe processohas1.2 secondgo generatea watch
dogtimerreset.If awatchdogtimerresetis notgeneratedvithin 1.2 secondshebriQ
will bereset.

A watchdogtimer resetis generatedy first writing a 1, thena 0 to bit 0 of ISA 1/O
addres®x3EO.

The currentstateof thewatchdogtimer canbedeterminedy readingbit 7 of ISA 1/O
addres$9x398. A valueof 1 in this bit indicatesthewatchdogtimeris enabled.

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

Thefront panelof thebriQ featuresavacuuntluorescentisplay(VFD) usedo display
informationaboutthe statusof the briQ.

This displaymoduleis compatiblewith the standardNA202SD16AA3LCD emulator
andfeaturesatwo line display with upto twentycharactergapableof beingdisplayed
oneachline.

The VFD is locatedat the fixed ISA 1/0 addresse®x390-0x39FWriting a valueto
evenaddressewvithin this rangewill senda commandto the VFD, readingfrom the
evenaddressewill retrieve astatusbytefrom thedisplay Writing to theoddaddresses
within this rangewill senddatato the display readingthe odd addressewill retrieve
thecurrentdatafrom thedisplay

More informationon prgrammingthe VFD canbefoundin the LCD Emulatorsdocu-
mentfrom FutabaCorpoartionof America.

215 Front Pane LED

The briQ’s front panelalsofeaturesa tricolor LED locatedat ISA 1/0 addres9x398.
The color displayedby the LED is controlledby bits 0 and1 at this locationasshovn
in table3. Thesebits canalsobe readto determinethe currentcolor displayedby the
LED.



Bit 1 | Bit 0 | OutputColor
0 0 LED Off
0 1 Red
1 0 Green
1 1 Amber

Table3: Controllingthe FrontPanelLED

2.16 Front Panel Switches

The currentvaluesof the the two switchesarealsorepresentedh the byte locatedat
addres€9x398.Bits threecorrespondso the currentpositionof thetop switch (labelled
with atriangularicon) andbit 4 correspondso the positionof the bottomswitch (la-
belledwith a squardcon). If theswitchis currentlydepressethenthe corresponding
bit will containavalueof 0, if the swicthis releasedhebit will containa 1.

Both switchinputsarepassedhroughdebounceircuitry, andwhenpressedvill gen-
erateaninterrupton IRQ7. By defaultthis interruptis ignored.

217 DMA Controller

2.18 64 Bit PCI Bus expansion socket

3 Memory Map

Eachof the major sub-systemén the Total ImpactbriQ is mappedinto the physical
memoryspaceby variouscontrol registerswithin the CPC710. The configurationis
determinedby the SmartFirm\WMre(tm)at boottime. Generallythis default configura-
tion shouldnot needto bechanged.

Within eachmajorsub-sectioreachindividual device is located someof thesedevices
mayalsoberelocatablavithin their specificsection althoughgenerallythis shouldnot
benecessary

Eachbridge within the briQ hasa varying degree of accesgo the other bridgesin
the system,alongwith it's own memorymap. Eachof thesemapsis describedn the
following sections.

It is alsoimportantto notethatthe addressespecifiedhereare physicaladdresseslf

anoperatingsystemhatusesa virtual memorymanagemerdéchemedaslinux does)is
employedthentheaddresseseerattheuseror operatingsystemevel maybedifferent
again.



3.1 System Memory Map

The systemmemorymap representshe briQ’s hardware componentss seenby the
CPU.Thememorymapis determinedy theporgrammingof the CPC710Dual Bridge
andMemory Controller The configurations determinedat boottime by the firmware
andis arrangedn a CHRPcompliantmanner The 4GB addresspaceis dividedinto
severalmajorsectionsasshavn in figure 1.

3.2 PCIl 32to System Addressing
321 I1SA Memory Map
Several devices are connectedvia the ISA bus which is mappedinto the PCI321/0O

addresspace.Thesedevicesareaccessethy addressinghe appropraiteoffsetwithin
the PCI321/0 space Generallythisis locatedat addres©x80000000.

| OffsetAddressRange| Device |
0x20-0x21 PIC1 Control Registers
0x40-0x43 Timer Control Registers
0x61 NMI StatusandControlRegister
0x70-0x77 RTC/NVRAM ControlRegisters
0x78-0x7B BCLK Timer Reagisters
0x92 Port92 Register
0xAO0 -0xA1 PIC2 Control Registers
0x1F0-0x1F7 IDE BusControl Registers
0x390-0x397 VFD Registers
0x398-0x39F briQ Control Registers
0x3E0-0x3E7 WatchDog Timer Registers
0x3F8-0x3FF UART
0x4DO0 PIC1InterruptEdge/Level controlregister
0x4D1 PIC2InterruptEdge/Level controlregister

Table4: ISA Device Memory Map

3.3 PCI 64to System Addressing
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Figurel: SystemMemory Map




