PCI_1440BX

ThePCI_l440BXmoduleis abusandDMA contoller for the PCllusescontolled by the Intel 400BX chipsé.

Procesdnformation

Prototype Name
Link Order

Proces Name

Module Options

PCI_TRACE_CONFIG

TargetFile Definitions

PCI_BUSES
PCI_IO_BASE
PCI_MEM_BASE

PCI_NUM_SLO'S

Data Definitions

pci
befare any PClor ATA busdrivers

unused(‘initonly’ process).

If this symbd is defined all accesssto PCI configuration spae will
be tracad through calls to rome kprintf. This is only useiul during
sysemdehugging if adeviceonthePClbusappeasto beincomrectly
identified or configued..

Thenumbe of PCl buseson the systan. Thisis normaly 2 (onefor
AGPandonefor PCI).

The addessin I0spaceof the start of the areainto which device
registerscanbemapped

The addessof anareaof mainaddessspacento which bus-device
memoryareascanbe mapped

The numberof slots on eachbus to be probed during startyp. This
usually 20 onthis chipset.

pci_biosh containsthe following datatype definitions:

PCI_ADDRESS_MAP

The datastrudure represening the resouce map for the device af-
ter it hasbeen configured. The device andvenda fields contain the
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device and vendbr codes for the specificdevice. Theint_line and
int_pin fields contan the interrupt line and pin values from the de-
vice's corfiguration. The seven-dementarrays representarraysof
memoryor |IOspae allocatedto the device. For eachslot, theio field
is TRUE if this is an |Ospaceallocaion. The base reg field con-
tains the sizeandtype informationfrom the device,andmem_eqis
the sizeextractedfrom this field. The mem_assigedfield givesthe
addessin IOspa® or memoryto which this areahasbeenmapped.

PCI_BIOS_LOCAION The datastrudure represening the location of a device on the PCI
bus. It containsthe bus_numberof the PCI bus on which the device
was found, the device_number (or slot) on that bus, and the func-
tion_numbe for multi-function devices.

ProcesOperation

Theinitialisation routinelocatesthe individual compaentsof the [440BX chipset onthe buses,andinitialisesthe

DMA areas The areafrom c.000(h to f.000his usedfor DMA contol blocks andis marked uncachedandthe

PAM registersare setto make the memoryaccestble as RAM. the areafrom 10.0000h to 20.00®h is usedfor

DMA huffers andis alsomarked uncached The buffers arerepresenéd internally asa bitmapvectorresouce of

2564k pages. All memoryabore 80000000his available for memorymappeddevicesandis uncactable.
Thereis no main process,andthe moduledoesnot hardle ary messags.

Shared Library Macrosand Routines

The foll owing routines are usel by drivers for devicescomectedthrough the chipset on both the PCI and ATA
busesto hande device configuationandDMA requests.

The DMA interfaceis through a channé allocatedto deviceswhich canuseDMA. The chamelsare called
PCI_DMA_PRIMARY_IDE, PCI_DMA_SECQIDARY_IDEandPCI_DMA_CHANNELn for n = 0..7. Channel4
is notavailable asit is the cascae chanrel. Theindividual chamelsareallocatedthrough thetarget file accading
to the configuation Eachchannelis represenéd by anarea controlling its operation. Only oneoperaton canbe
active on eachchamel at atime. Associaed with eachchamel is an areaof uncachedmemoryusedasan input
or output buffer. Dataare copiedinto thesebuffers within the library, sothe device always seescacted data(for
optimal perfoomance)

In mostcases, the DMA chamelis startedwhenthe setuproutine is called Howeverthe IDE channelsrequre
addtional configuationstepsn thedriverandthereis aseparge start command Calling startontheothe channels
is harmles, andprobablygoad pracice.

Devicesthat perfarm their own DMA alsorequire acessto uncadhied memoryarea. Theseareallocaed as
pagesandcanbe usedasinput or output buffersasrequired. Thelibrary contans routinesto allow device drivers
to obtan andrelesepages asneecard.

pci_dma_done

int pci_dma_dorg(
int channé_index)

Thepci_dma_dore routine shoul be called whenthe DMA engine signals compléion to the device
usingchanneé_index. Theroutine stos the DMA channeland,if the opeationwasa read,copiesthe
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datainto the buffer previously providedin the set call. Theroutineretumsthe statis flagsfrom the
DMA chanrel.

pci_dma_new_aea
int pci_dma_nev_areq
int channd)

Thepci_dma_nev_arearoutineinitialisesthe areafor the DMA resoucerepresente by channé. The
valuereturnedis aninteger usedto referencethe areaon subsejuert calls.

pci_dma_page fee
void pci_dma_pae_freq
uchar *page)

Thepci_dma_pae_freeroutineretumsthe page at page to thefree pool. Thecallershoul ensurehat
this wasa pageoriginally returnedby acall to pci_dma_pae_nev, andthat no device hasareference
to this page (for examplein alinked-list of receve buffers).

pci_dma_page new

uchar *pci_dma_pae_rew(void)

Thepci_dma_pae_nev routine returrs a pointer to a 4k pagesuitable for usingasaninput or output
buffer for anexternal device.

pci_dma_setup

void pci_dma_stip(void)

Thepci_dma_saiproutineis calledfrom within themain PClinitialisation processto setuptheareas
for DMA.

pci_dma_setup read

void pci_dma_stip_read
int channé_index,
ptr buffer,
int coun

The pci_dma_setp_read routine prepaes the chanrel areaidentfied by chanrel_index for a read
operdion of up to countbytes

pci_dma_setup write

void pci_dma_stup_write(
int channé_index,
ptr buffer,
int coun

The pci_dma_s&up_write routine preparesthe channel areaidentfied by channe_index for a write
operdion. court bytesof dataarecopiad from the sugplied buffer into thechanrelsuncadhiedmemory
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pci_dma_start_read,pci_start_dma_write

void pci_dma_sart_{read|writg(
int channé_index)
Thepci_dma_stat_readandpci_dma_stat_write routinesstartthe DMA engire for chanrel_index.
It is assumedhatthe chamel hasbeencorrectly prepaedby a correspoming setuy call.

pci_find_class_code

int pci_find_clss_odg
int class code
int index,
PCI_DEVICE LOCATION *devloc)
Thepci_find_class coderoutinelocatestheindexth device in thesygemwith deviceclassclass code
and setsdevloc to its bus, slot and function location. The routine returns 0 if a device was found,
PCI_DEVICE_NOr _FOUNDIf no suchdevice exists, or another PClerrorcode.

pci_find_device

int pci_find_cevice(

int venda_id,

int device_id,

int index,

PCI_DEVICE_LOCATION *devloc)
Thepci_find_deviceroutine locaestheindex’ th device in thesystemwith identificationvendo_id and
device id, andsetsdevloc to its bus, slot andfunction location. The routine retunsQ if a device was
found, PCI_DEVICE_NGO _FOUNDIf nosuch device exists, or anoherPCl errorcode

pci_get_irgs

int pci_get_irgy
PCI_DEVICE_LOCATION *devloc,
uint *where)
Thepci_get irgsroutinereturnstheinterrupt vecta numbes of the four PClinterruptsfor thadevice
atdevlocin thesupgied arrayof integers.wheie[0] corresponisto INTA andwher[3] to INTD. The
routinereturnsO if succasfulanda PClerrar codeothawise.

pci_read_onfigl, pci_read_config2pci_read_config4

int pci_read_cafig{1]|2}4}(

int bus,

int dev,

int fung

int reg,

{uchar]ushort|uint} *data)
The pci_read_caofig routinesreadone two or four bytes from the corfiguration registe reg of the
device on PCl busbus at slot dev subfunctionfunc. Thereg valueshoud bealigned corredly for the
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sizeof theread.Thevalueis returredthrough the data pointer andthe routine retums 0 on succesor
aPClerra otherwise.

pci_read_ontrollerl, pci_read_contoller2, pci_read_contoller4

int pci_read_catroller{1|2]4}(

int contoller_type

int reg,

{ucharjushort|uint} *data)
The pci_read_ontroller routinesreadone two or four bytesfrom the configuration register reg of
the PClkus controller elemen specifiedby controller_type The contrdler typesare definedin the
pci_hios.hheackrfile. Thereg valueshoud bealigned correctly for the sizeof theread. Thevalue is
retumedthroudh the datapointer andtheroutine returrs 0 on succesor a PCl error othewise.

pci_write_configl,pci_write_config2,pci_write_config4

int pci_write_corfig{1|2|4}(

int bus,

int dev,

int fung,

int reg,

{uchar|ushortjuint} data)
Thepci_write_corig routineswrite one,two or four bytesfrom datainto the configurationregister reg
of the device on PCl bus bus at slot dev sutfunction func. Thereg valueshoud be alignedcorrectly
for the sizeof thewrite. Theroutine retums0 on succasor a PCl error otherwise

pci_write_controllerl, pci_write_controller2, pci_write_controller4

int pci_write_corroller{1|2]|4}(

int contoller_type

int reg,

{ucharlushort|uint} data)
Thepci_write_catroller routineswrite one,two or four bytesfrom datainto theconfiguationregister
reg of the PCltus contmller elementspecified by controller_type Thecontroller types aredefinal in
thepci_bios.hheackrfile. Thereg valueshoul bealignedcorrectly for the sizeof thewrite. Thevalue
is returnedthrough the datapointer andthe routine retums0 on sucassor a PCl error otherwise.



