
Z8530 Programming Guide

Alan Cox
alan@redhat.com



Z8530 Programming Guide
by Alan Cox

Copyright © 2000by Alan Cox

Thisdocumentationis freesoftware;youcanredistributeit and/ormodify it underthetermsof theGNU GeneralPublicLicenseaspublishedby

theFreeSoftwareFoundation;eitherversion2 of theLicense,or (atyour option)any laterversion.

Thisprogramis distributedin thehopethatit will beuseful,but WITHOUT ANY WARRANTY; without eventheimplied warrantyof

MERCHANTABILITY or FITNESSFORA PARTICULAR PURPOSE.SeetheGNU GeneralPublicLicensefor moredetails.

Youshouldhave receivedacopy of theGNU GeneralPublicLicensealongwith this program;if not,write to theFreeSoftwareFoundation,Inc.,

59TemplePlace,Suite330,Boston,MA 02111-1307USA

For moredetailsseethefile COPYINGin thesourcedistribution of Linux.



Table of Contents
1. Intr oduction............................................................................................................................................5

2. Dri ver Modes..........................................................................................................................................6

3. Using the Z85230dri ver ........................................................................................................................7

4. Attaching Network Interfaces ..............................................................................................................8

5. Configuring And Activating The Port .................................................................................................9

6. Network Layer Functions...................................................................................................................11

7. Porting The Z8530Dri ver...................................................................................................................12

8. Known BugsAnd Assumptions..........................................................................................................13

9. Public FunctionsProvided..................................................................................................................14

z8530_interrupt................................................................................................................................14
z8530_sync_open.............................................................................................................................14
z8530_sync_close............................................................................................................................15
z8530_sync_dma_open....................................................................................................................16
z8530_sync_dma_close...................................................................................................................17
z8530_sync_txdma_open.................................................................................................................17
z8530_sync_txdma_close................................................................................................................18
z8530_describe.................................................................................................................................19
z8530_init.........................................................................................................................................19
z8530_shutdown ..............................................................................................................................20
z8530_channel_load.........................................................................................................................21
z8530_null_rx..................................................................................................................................21
z8530_queue_xmit...........................................................................................................................22
z8530_get_stats................................................................................................................................23

10. Inter nal Functions .............................................................................................................................24

z8530_read_port...............................................................................................................................24
z8530_write_port.............................................................................................................................24
read_zsreg ........................................................................................................................................25
read_zsdata.......................................................................................................................................26
write_zsreg.......................................................................................................................................26
write_zsctrl.......................................................................................................................................27
write_zsdata.....................................................................................................................................28
z8530_flush_fifo...............................................................................................................................29
z8530_rtsdtr.....................................................................................................................................29
z8530_rx...........................................................................................................................................30
z8530_tx...........................................................................................................................................31
z8530_status.....................................................................................................................................32

3



z8530_dma_rx..................................................................................................................................32
z8530_dma_tx..................................................................................................................................33
z8530_dma_status............................................................................................................................34
z8530_rx_clear.................................................................................................................................34
z8530_tx_clear.................................................................................................................................35
z8530_status_clear...........................................................................................................................36
z8530_tx_begin................................................................................................................................36
z8530_tx_done.................................................................................................................................37
z8530_rx_done.................................................................................................................................38
spans_boundary................................................................................................................................38

4



Chapter 1. Intr oduction
TheZ85x30family synchronous/asynchronouscontrollerchipsareusedona larg numberof cheap
network interfacecards.Thekernelprovidesa coreinterfacelayerthatis designedto make it easyto
provideWAN servicesusingthis chip.

Thecurrentdriveronly supportsynchronousoperation.Merging theasynchronousdriversupportinto
this codeto allow any Z85x30device to beusedasbotha tty interfaceandasa synchronouscontrolleris
a projectfor Linux postthe2.4release

ThesupportcodehandlesmostcommoncardconfigurationsandsupportsrunningbothCiscoHDLC and
SynchronousPPP. With extragluetheframerelayandX.25 protocolscanalsobeusedwith this driver.
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Chapter 2. Driver Modes
TheZ85230driver layercandriveZ8530,Z85C30andZ85230devicesin threedifferentmodes.Each
modecanbeappliedto anindividual channelon thechip (eachchip hastwo channels).

ThePIO synchronousmodesupportsthemostcommonZ8530wiring. Herethechip is interfaceto the
I/O andinterruptfacilitiesof thehostmachinebut not to theDMA subsystem.WhenrunningPIOthe
Z8530hasextremelytight timing requirements.Doing highspeeds,evenwith a Z85230will betricky.
Typically youshouldexpectto achieveatbest9600baudwith a Z8C530and64Kbitswith a Z85230.

TheDMA modesupportsthechip whenit is configuredto usedualDMA channelson anISA bus.The
bettercardstendto supportthis modeof operationfor asinglechannel.With DMA runningtheZ85230
topsout whenit startsto hit ISA DMA constraintsat about512Kbits.It is worth notingherethatmany
PCmachineshangor crashwhenthechip is drivenfastenoughto hold theISA bussolid.

TransmitDMA modeusesa singleDMA channel.TheDMA channelis usedfor transmissionasthe
transmitFIFO is smallerthanthereceiveFIFO. it givesbetterperformancethanpurePIO modebut is
nowherenearasidealaspureDMA mode.

6



Chapter 3. Using the Z85230 driver
TheZ85230driverprovidesthebackendinterfaceto yourboard.To configurea Z8530interfaceyou
needto detecttheboardandto identify its portsandinterruptresources.It is alsoyourproblemto verify
theresourcesareavailable.

Having identifiedthechip youneedto fill in astructz8530_dev, which describeseachchip.Thisobject
mustexist until youfinally shutdown theboard.Firstly zerotheactivefield. Thisensuresnothinggoes
off withoutyou intendingit. Theirq field shouldbesetto theinterruptnumberof thechip.(Eachchip
hasasingleinterruptsourceratherthaneachchannel).Youareresponsiblefor allocatingtheinterrupt
line. Theinterrupthandlershouldbesetto z8530_interrupt. Thedevice id shouldbesetto the
z8530_dev structurepointer. Whethertheinterruptcanbesharedor not is boarddependant,andup to
you to initialise.

Thestructureholdstwo channelstructures.InitialisechanA.ctrlioandchanA.dataiowith theaddressof
thecontrolanddataports.Youcanor this with Z8530_PORT_SLEEPto indicateyour interfaceneeds
the5uSdelayfor chipsettlingdonein software.ThePORT_SLEEPoptionis architecturespecific.Other
flagsmaybecomeavailableon futureplatforms,eg for MMIO. Initialise thechanA.irqsto &z8530_nop
to startthechipup asdisabledanddiscardinginterruptevents.Thisensuresthatstrayinterruptswill be
moppedupandnot hangthebus.SetchanA.dev to point to thedevicestructureitself. Theprivateand
namefield youmayuseasyouwish.Theprivatefield is unusedby theZ85230layer. Thenameis used
for errorreportingandit maythusmakesenseto make it matchthenetwork name.

Repeatthesameoperationwith theB channelif yourchiphasbothchannelswired to somethinguseful.
This isntalwaysthecase.If it is not wired thentheI/O valuesdo not matter, but youmustinitialise
chanB.dev.

If yourboardhasDMA facilitiestheninitialise thetxdmaandrxdmafieldsfor therelevantchannels.You
mustalsoallocatetheISA DMA channelsanddo any neccessaryboardlevel initialisationto configure
them.Thelow level driverwill do theZ8530andDMA controllerprogrammingbut not boardspecific
magic.

Having intialisedthedeviceyoucanthencall z8530_init. Thiswill probethechip andresetit into a
known state.An identificationsequenceis thenrun to identify thechip type.If thechecksfail to passthe
functionreturnsa nonzeroerrorcode.Typically this indicatesthattheport givenis not valid. After this
call thetypefield of thez8530_dev structureis initialisedto eitherZ8530,Z85C30or Z85230according
to thechip found.

Onceyouhavecalledz8530_inityoucanalsomakeuseof theutility functionz8530_describe. This
providesaconsistantreportingformatfor theZ8530devices,andallowsall thedriversto provide
consistentreporting.
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Chapter 4. Attac hing Network Interfaces
If you wish to usethenetwork interfacefacilitiesof thedriver, thenyou needto attacha network device
to eachchannelthatis presentandin use.In additionto usetheSyncPPPandCiscoHDLC youneedto
follow someadditionalplumbingrules.They mayseemcomplex but a look at theexamplehostess_sv11
drivershouldreassureyou.

Thenetwork deviceusedfor eachchannelshouldbepointedto by thenetdevicefield of eachchannel.
Thedev- � priv field of thenetwork devicepointsto yourprivatedata- youwill needto beableto find
yourpppdevice from this. In additionto usethesyncppplayertheprivatedatamuststartwith a void *
pointerto thesyncpppstructures.

Thewaymostdriversapproachthispaticularproblemis to createa structureholdingtheZ8530device
definitionandput thatandthesyncppppointerinto theprivatefield of thenetwork device.Thenetwork
devicefieldsof thechannelsthenpoint backto thenetwork devices.Theppp_devicecanalsobeput in
theprivatestructureconveniently.

If you wish to usethesynchronouspppthenyouneedto attachthesyncppplayerto thenetwork device.
You shoulddo this beforeyou registerthenetwork device.Thesppp_attach requiresthatthefirst void
* pointerin yourprivatedatais pointingto anemptystructppp_device.Thefunctionfills in theinitial
datafor theppp/hdlclayer.

Beforeyou registeryournetwork deviceyouwill alsoneedto providesuitablehandlersfor mostof the
network devicecallbacks.Seethenetwork devicedocumentationfor moredetailson this.
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Chapter 5. Configuring And Activ ating The
Por t
TheZ85230driverprovideshelperfunctionsandtablesto loadtheport registerson theZ8530chips.
Whenprogrammingtheregistersettingsfor achannelbeawarethatthedocumentationrecommends
initialisationorders.Strangethingshappenwhenthesearenot followed.

z8530_channel_load takesanarrayof pairsof initialisationvaluesin anarrayof u8 type.Thefirst
valueis theZ8530registernumber. Add 16 to indicatethealternateregisterbankon thelaterchips.The
arrayis terminatedby a 255.

Thedriverprovidesa pair of public tables.Thez8530_hdlc_kilostreamtableis for theUK ’Kilostream’
serviceandalsohappensto covermostotherendhostconfigurations.The
z8530_hdlc_kilostream_85230tableis thesameconfigurationusingtheenhancementsof the85230
chip.Theconfigurationloadedis standardNRZ encodedsynchronousdatawith HDLC bitstuffing. All of
thetiming is takenfrom theotherendof thelink.

Whenwriting yourown tablesbeawarethatthedriver internallytracksregistervalues.It mayneedto
reloadvalues.You shouldthereforebesureto setregisters1-7,9-11,14 and15 in all configurations.
Wheretheregistersettingsdependon DMA selectionthedriverwill updatethebits itself whenyouopen
or close.Loadinganew tablewith theinterfaceopenis not recommended.

Therearethreestandardconfigurationssupportedby thecorecode.In PIO modetheinterfaceis
programmedup to useinterruptdrivenPIO.This placeshighdemandson thehostprocessorto avoid
latency. Thedriver is written to takeaccountof latency issuesbut it cannotavoid latenciescausedby
otherdrivers,notablyIDE in PIOmode.BecausethedriversallocatebuffersyoumustalsopreventMTU
changeswhile theport is open.

Oncetheport is openit will call therx_functionof eachchannelwheneveracompletedpacketarrived.
This is invokedfrom interruptcontext andpassesyou thechannelandanetwork buffer (structsk_buff)
holdingthedata.ThedataincludestheCRCbytessomostuserswill wantto trim thelasttwo bytes
beforeprocessingthedata.This functionis very timing critical. Whenyouwish to simply discarddata
thesupportcodeprovidesthefunctionz8530_null_rx to discardthedata.

To activePIO modesendingandreceiving the z8530_sync_open is called.This expectsto bepassed
thenetwork deviceandthechannel.Typically this is calledfrom yournetwork deviceopencallback.On
a failurea nonzeroerrorstatusis returned.Thez8530_sync_close functionshutsdown a PIO
channel.Thismustbedonebeforethechannelis openedagainandbeforethedrivershutsdown and
unloads.

Theidealmodeof operationis dualchannelDMA mode.Herethekerneldriverwill configuretheboard
for DMA in bothdirections.ThedriveralsohandlesISA DMA issuessuchascontrollerprogramming
andthememoryrangelimit for you.Thismodeis activatedby calling thez8530_sync_dma_open
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Chapter5. ConfiguringAndActivatingThePort

function.Onfailureanonzeroerrorvalueis returned.Oncethismodeis activatedit canbeshutdown by
calling thez8530_sync_dma_close. You mustcall theclosefunctionmatchingtheopenmodeyou
used.

Thefinal supportedmodeusesasingleDMA channelto drive thetransmitside.As theZ85C30hasa
largerFIFO on thereceivechannelthis tendsto increasethemaximumspeeda little. This is activatedby
calling thez8530_sync_txdma_open . This returnsanonzeroerrorcodeon failure.The
z8530_sync_txdma_close functionclosesdown theZ8530interfacefrom this mode.
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Chapter 6. Network Layer Functions
TheZ8530layerprovidesfunctionsto queuepacketsfor transmission.Thedriver internallybuffersthe
framecurrentlybeingtransmittedandonefurtherframe(in orderto keepbackto backtransmission
running).Any furtherbuffering is up to thecaller.

Thefunctionz8530_queue_xmit takesa network buffer in sk_buff formatandqueuesit for
transmission.Thecallermustprovidetheentirepacketwith theexceptionof thebitstuffing andCRC.
This is normallydoneby thecallervia thesyncpppinterfacelayer. It returns0 if thebuffer hasbeen
queuedandnonzerovaluesfor queuefull. If thefunctionacceptsthebuffer it becomespropertyof the
Z8530layerandthecallershouldnot freeit.

Thefunctionz8530_get_stats returnsa pointerto aninternallymaintainedperinterfacestatistics
block.Thisprovidesmostof theinterfacecodeneededto implementthenetwork layerget_statscallback.

11



Chapter 7. Por ting The Z8530 Driver
TheZ8530driver is written to beportable.In DMA modeit makesassumptionsabouttheuseof ISA
DMA. Theseareprobablywarrantedin mostcasesastheZ85230in paticularwasdesignedto glueto PC
typemachines.ThePIOmodemakesnorealassumptions.

Shouldyou needto retargettheZ8530driver to anotherarchitecturetheonly codethatshouldneed
changingaretheport I/O functions.At themomenttheseassumePCI/O port accesses.This maynotbe
appropriatefor all platforms.Replacingz8530_read_port andz8530_write_port is intendedto
beall thatis requiredto port this driver layer.
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Chapter 8. Kno wn Bugs And Assumptions

InterruptLocking

Thelocking in thedriver is donevia theglobalcli/sti lock. Thismakesfor relatively poorSMP
performance.Switchingthis to usea perdevicespinlock wouldprobablymateriallyimprove
performance.

OccasionalFailures

We havereportsof occasionalfailureswhenrun for very longperiodsof time andthedriverstarts
to receive junk frames.At themomentthecauseof this is notclear.
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Chapter 9. Public Functions Provided

z8530_interrupt

Name z8530_interrupt — Handleaninterruptfrom a Z8530

Synopsis

void z8530_interrupt (int irq, void * dev_id, struct pt_regs * regs);

Arguments

irq

Interruptnumber

dev_id

TheZ8530device thatis interrupting.

regs

unused

Description
A Z85[2]30devicehasstuckits handin theair for attention.We scanboththechannelson thechip for
eventsandthencall thechannelspecificcall backsfor eachchannelthathasevents.We haveto use
callbackfunctionsbecausethetwo channelscanbein differentmodes.
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Chapter9. PublicFunctionsProvided

z8530_sync_open

Name z8530_sync_open — Opena Z8530channelfor PIO

Synopsis

int z8530_sync_open (struct net_device * dev, struct z8530_channel * c);

Arguments

dev

Thenetwork interfacewe areusing

c

TheZ8530channelto openin synchronousPIOmode

Description
SwitchaZ8530into synchronousmodewithout DMA assist.We raisetheRTS/DTRandcommence
network operation.

z8530_sync_c lose

Name z8530_sync_close — Closea PIO Z8530channel

Synopsis

int z8530_sync_close (struct net_device * dev, struct z8530_channel * c);
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Chapter9. PublicFunctionsProvided

Arguments

dev

Network device to close

c

Z8530channelto disassociateandmoveto idle

Description
Closedown a Z8530interfaceandswitchits interrupthandlersto discardfutureevents.

z8530_sync_dma_open

Name z8530_sync_dma_open — OpenaZ8530for DMA I/O

Synopsis

int z8530_sync_dma_open (struct net_device * dev, struct z8530_channel * c);

Arguments

dev

Thenetwork device to attach

c

TheZ8530channelto configurein syncDMA mode.

Description
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Chapter9. PublicFunctionsProvided

Setup a Z85x30device for synchronousDMA in bothdirections.Two ISA DMA channelsmustbe
availablefor this to work. We assumeISA DMA drivenI/O andPClimits on access.

z8530_sync_dma_c lose

Name z8530_sync_dma_close — Closedown DMA I/O

Synopsis

int z8530_sync_dma_close (struct net_device * dev, struct z8530_channel * c);

Arguments

dev

Network device to detach

c

Z8530channelto move into discardmode

Description
Shutdown a DMA modesynchronousinterface.Halt theDMA, andfreethebuffers.

z8530_sync_txdma_open

Name z8530_sync_txdma_open — Opena Z8530for TX drivenDMA
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Chapter9. PublicFunctionsProvided

Synopsis

int z8530_sync_txdma_open (struct net_device * dev, struct z8530_channel *
c);

Arguments

dev

Thenetwork device to attach

c

TheZ8530channelto configurein syncDMA mode.

Description
Setup a Z85x30device for synchronousDMA tranmission.OneISA DMA channelmustbeavailable
for this to work. Thereceivesideis run in PIOmode,but thenit hasthebiggerFIFO.

z8530_sync_txdma_c lose

Name z8530_sync_txdma_close — Closedown a TX drivenDMA channel

Synopsis

int z8530_sync_txdma_close (struct net_device * dev, struct z8530_channel *
c);

Arguments

dev

Network device to detach
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Chapter9. PublicFunctionsProvided

c

Z8530channelto move into discardmode

Description
Shutdown a DMA/PIO split modesynchronousinterface.Halt theDMA, andfreethebuffers.

z8530_describe

Name z8530_describe — Uniformly describeaZ8530port

Synopsis

void z8530_describe (struct z8530_dev * dev, char * mapping, unsigned long
io);

Arguments

dev

Z8530device to describe

mapping

stringholdingmappingtype(eg “I/O” or “Mem”)

io

theport valuein question

Description
DescribeaZ8530in a standardformat.We mustpasstheI/O astheportoffsetisntpredictable.Themain
reasonfor this functionis to try andgetacommonformatof report.
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Chapter9. PublicFunctionsProvided

z8530_init

Name z8530_init — Initialisea Z8530device

Synopsis

int z8530_init (struct z8530_dev * dev);

Arguments

dev

Z8530device to initialise.

Description
Configureup aZ8530/Z85C30or Z85230chip.We checkthedevice is present,identify thetypeand
thenprogramit to hopefullykeepquiteandbehave.Thismattersa lot, a Z8530in thewrongstatewill
sometimesgetinto stupidmodesgenerating10Khzinterruptstreamsandthelike.

We settheinterrupthandlerup to discardany events,in casewegetthemduringresetor setp.

Return0 for success,or a negativevalueindicatingtheproblemin errnoform.

z8530_shutdo wn

Name z8530_shutdown — Shutdown a Z8530device

Synopsis

int z8530_shutdown (struct z8530_dev * dev);
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Chapter9. PublicFunctionsProvided

Arguments

dev

TheZ8530chip to shutdown

Description
We settheinterrupthandlersto silenceany interrupts.We thenresetthechip andwait 100uSto besure
theresetcompleted.Justin casethecallerthentriesto do stuff.

z8530_channel_load

Name z8530_channel_load — Loadchanneldata

Synopsis

int z8530_channel_load (struct z8530_channel * c, u8 * rtable);

Arguments

c

Z8530channelto configure

rtable

tableof register, valuepairs

FIXME
ioctl to allow useruploadedtables

LoadaZ8530channelup from thesystemdata.We use+16to indicatethe“prime” registers.Thevalue
255terminatesthetable.
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Chapter9. PublicFunctionsProvided

z8530_null_rx

Name z8530_null_rx — Discarda packet

Synopsis

void z8530_null_rx (struct z8530_channel * c, struct sk_buff * skb);

Arguments

c

Thechannelthepacketarrivedon

skb

Thebuffer

Description
We point thereceivehandlerat this functionwhenidle. Insteadof syncpppprocessingtheframeswe get
to throw themaway.

z8530_queue_xmit

Name z8530_queue_xmit — Queuea packet

Synopsis

int z8530_queue_xmit (struct z8530_channel * c, struct sk_buff * skb);
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Chapter9. PublicFunctionsProvided

Arguments

c

Thechannelto use

skb

Thepacket to kick down thechannel

Description
Queueapacket for transmission.Becausewe haveratherhardto hit interruptlatenciesfor theZ85230
perpacketevenin DMA modewedo theflip to DMA buffer if neededherenot in theIRQ.

z8530_get_stats

Name z8530_get_stats — Getnetwork statistics

Synopsis

struct net_device_stats * z8530_get_stats (struct z8530_channel * c);

Arguments

c

Thechannelto use

Description
Getthestatisticsblock.We keepthestatisticsin softwareasthechip doesn’t do it for us.
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Chapter 10. Internal Functions

z8530_read_por t

Name z8530_read_port — Architecturespecificinterfacefunction

Synopsis

int z8530_read_port (unsigned long p);

Arguments

p

port to read

Description
Providedportaccessmethods.TheComtrolSV11requiresno delaysbetweenaccessesandusesPCI/O.
Somedriversmayneeda 5uSdelay

In thelongertermthis shouldbecomeanarchitecturespecificsectionsothatthis canbecomeageneric
driver interfacefor all platforms.For now weonly handlePCI/O portswith or without thedread5uS
sanitydelay.

Thecallermusthold sufficient locksto avoid violating thehorrible5uSdelayrule.

z8530_write_por t

Name z8530_write_port — Architecturespecificinterfacefunction
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Chapter10. InternalFunctions

Synopsis

void z8530_write_port (unsigned long p, u8 d);

Arguments

p

port to write

d

valueto write

Description
Write a valueto aport with delaysif needbe.Notethatthecallermusthold locksto avoid read/writes
from othercontextsviolating the5uSrule

In thelongertermthis shouldbecomeanarchitecturespecificsectionsothatthis canbecomeageneric
driver interfacefor all platforms.For now weonly handlePCI/O portswith or without thedread5uS
sanitydelay.

read_zsreg

Name read_zsreg — Reada registerfrom a Z85230

Synopsis

u8 read_zsreg (struct z8530_channel * c, u8 reg);

Arguments
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Chapter10. InternalFunctions

c

Z8530channelto readfrom (2 perchip)

reg

Registerto read

FIXME
Usea spinlock.

Most of theZ8530registersareindexedoff thecontrolregisters.A readis doneby writing to thecontrol
registerandreadingtheregisterback.We do thelocking neededto protectthisoperation.

read_zsdata

Name read_zsdata — Readthedataport of aZ8530channel

Synopsis

u8 read_zsdata (struct z8530_channel * c);

Arguments

c

TheZ8530channelto readthedataport from

Description
Thedataport providesfastaccessto somethings.We still haveall the5uSdelaysto worry about.
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Chapter10. InternalFunctions

write_zsreg

Name write_zsreg — Write to aZ8530channelregister

Synopsis

void write_zsreg (struct z8530_channel * c, u8 reg, u8 val);

Arguments

c

TheZ8530channel

reg

Registernumber

val

Valueto write

Description
Write a valueto anindexedregister. Performthelocking neededto honourtheirritating delayrules.We
know aboutregister0 beingfastto access.

write_zsctrl

Name write_zsctrl — Write to a Z8530controlregister
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Chapter10. InternalFunctions

Synopsis

void write_zsctrl (struct z8530_channel * c, u8 val);

Arguments

c

TheZ8530channel

val

Valueto write

Description
Write directly to thecontrolregisteron theZ8530

write_zsdata

Name write_zsdata — Write to a Z8530controlregister

Synopsis

void write_zsdata (struct z8530_channel * c, u8 val);

Arguments

c

TheZ8530channel
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Chapter10. InternalFunctions

val

Valueto write

Description
Write directly to thedataregisteron theZ8530

z8530_flush_fif o

Name z8530_flush_fifo — Flushon chipRX FIFO

Synopsis

void z8530_flush_fifo (struct z8530_channel * c);

Arguments

c

Channelto flush

Description
FlushthereceiveFIFO.Thereis no specificoptionfor this,we blindly readbytesanddiscardthem.
Readingwhenthereis no datais harmless.The8530hasa4 byteFIFO, the85230has8 bytes.

All locking is handledfor thecaller. On returndatamaystill bepresentif it arrivedduringtheflush.

29



Chapter10. InternalFunctions

z8530_rtsdtr

Name z8530_rtsdtr — ControltheoutgoingDTS/RTS line

Synopsis

void z8530_rtsdtr (struct z8530_channel * c, int set);

Arguments

c

TheZ8530channelto control;

set

1 to set,0 to clear

Description
Setsor clearsDTR/RTS on therequestedline. All locking is handledfor thecaller. For now weassume
all boardsusetheactualRTS/DTRon thechip.Apparentlyoneor two don’t. We’ll screamaboutthem
later.

z8530_rx

Name z8530_rx — HandleaPIO receiveevent

Synopsis

void z8530_rx (struct z8530_channel * c);
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Chapter10. InternalFunctions

Arguments

c

Z8530channelto process

Description
Receivehandlerfor receiving in PIO mode.This is muchlike theasynconebut not quitethesameor as
complex

Note
Its intendedthatthis handlercaneasilybeseparatedfrom themaincodeto run realtime.That’ll be
neededfor somemachines(eg to everclock 64kbitson asparc;)).

TheRT_LOCK macrosdon’t doanythingnow. Keepthecodecoveredby themasshortaspossiblein all
circumstances- clockscostbaud.Theinterrupthandleris assumedto beatomicw.r.t. to othercode- this
is truein theRT casetoo.

We only cover thesynccasesfor this. If youwant2Mbit asyncdo it yourselfbut considermedical
assistancefirst. ThisnonDMA synchronousmodeis portablecode.TheDMA modeassumesPCI like
ISA DMA

z8530_tx

Name z8530_tx — HandleaPIO transmitevent

Synopsis

void z8530_tx (struct z8530_channel * c);

Arguments
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Chapter10. InternalFunctions

c

Z8530channelto process

Description
Z8530transmitinterrupthandlerfor thePIOmode.Thebasicideais to attemptto keeptheFIFOfed.We
fill asmany bytesin aspossible,its quitepossiblethatwe won’t keepupwith thedatarateotherwise.

z8530_status

Name z8530_status — HandleaPIO statusexception

Synopsis

void z8530_status (struct z8530_channel * chan);

Arguments

chan

Z8530channelto process

Description
A statuseventoccuredin PIOsynchronousmode.Thereareseveralreasonsthechip will botherushere.
A transmitunderrunmeanswe failedto feedthechip fastenoughandjustbrokeapacket.A DCD change
is a line upor down. Wecommunicatethatbackto theprotocollayerfor synchronousPPPto renegotiate.
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Chapter10. InternalFunctions

z8530_dma_rx

Name z8530_dma_rx — HandleaDMA RX event

Synopsis

void z8530_dma_rx (struct z8530_channel * chan);

Arguments

chan

Channelto handle

Description
Non busmasteringDMA interfacesfor theZ8x30devices.This is really prettyPCspecific.TheDMA
modemeansthatmostreceiveeventsarehandledby theDMA hardware.We getakick hereonly if a
frameended.

z8530_dma_tx

Name z8530_dma_tx — HandleaDMA TX event

Synopsis

void z8530_dma_tx (struct z8530_channel * chan);
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Chapter10. InternalFunctions

Arguments

chan

TheZ8530channelto handle

Description
We havereceivedaninterruptwhile doingDMA transmissions.It shouldn’t happen.Screamloudly if it
does.

z8530_dma_status

Name z8530_dma_status — Handlea DMA statusexception

Synopsis

void z8530_dma_status (struct z8530_channel * chan);

Arguments

chan

Z8530channelto process

Description
A statuseventoccuredon theZ8530.We receivethesefor two reasonswhenin DMA mode.Firstly if we
finisheda packet transferwe getoneandkick thenext packetout.Secondlywemayseea DCD change
andhaveto poketheprotocollayer.
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z8530_rx_c lear

Name z8530_rx_clear — HandleRX eventsfrom a stoppedchip

Synopsis

void z8530_rx_clear (struct z8530_channel * c);

Arguments

c

Z8530channelto shutup

Description
Receive interruptvectorsfor aZ8530thatis in ’parked’ mode.For machineswith PCI Z85x30cards,or
level triggeredinterrupts(eg theMacII) we mustcleartheinterruptcauseor die.

z8530_tx_c lear

Name z8530_tx_clear — HandleTX eventsfrom astoppedchip

Synopsis

void z8530_tx_clear (struct z8530_channel * c);

Arguments
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c

Z8530channelto shutup

Description
Transmitinterruptvectorsfor a Z8530thatis in ’parked’ mode.For machineswith PCI Z85x30cards,or
level triggeredinterrupts(eg theMacII) we mustcleartheinterruptcauseor die.

z8530_status_c lear

Name z8530_status_clear — Handlestatuseventsfrom a stoppedchip

Synopsis

void z8530_status_clear (struct z8530_channel * chan);

Arguments

chan

Z8530channelto shutup

Description
Statusinterruptvectorsfor aZ8530thatis in ’parked’ mode.For machineswith PCI Z85x30cards,or
level triggeredinterrupts(eg theMacII) we mustcleartheinterruptcauseor die.

z8530_tx_begin

Name z8530_tx_begin — Begin packet transmission
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Synopsis

void z8530_tx_begin (struct z8530_channel * c);

Arguments

c

TheZ8530channelto kick

Description
This is thespeedsensitivesideof transmission.If we arecalledandno buffer is beingtransmittedwe
commencethenext buffer. If nothingis queuedwe idle thesync.

Note
We arehandlingthis codepathin theinterruptpath,keepit fastor badthingswill happen.

z8530_tx_done

Name z8530_tx_done — TX completecallback

Synopsis

void z8530_tx_done (struct z8530_channel * c);

Arguments

c

Thechannelthatcompleteda transmit.
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Description
This is calledwhenwe completea packetsend.We wake thequeue,startthenext packetgoingandthen
freethebuffer of theexisting packet.Thiscodeis fairly timing sensitive.

z8530_rx_done

Name z8530_rx_done — Receivecompletioncallback

Synopsis

void z8530_rx_done (struct z8530_channel * c);

Arguments

c

Thechannelthatcompleteda receive

Description
A new packet is complete.Ourgoalhereis to getbackinto receivemodeasfastaspossible.On the
Z85230we couldchangeto usingESCCmode,but on theolderchipswehaveno choice.We flip to the
new buffer immediatelyin DMA modesothattheDMA of thenext framecanoccurwhile weare
copying thepreviousbuffer to ansk_buff

spans_boundar y

Name spans_boundary — CheckapacketcanbeISA DMA’d
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Synopsis

int spans_boundary (struct sk_buff * skb);

Arguments

skb

Thebuffer to check

Description
Returnstrueif thebuffer crossa DMA boundaryon a PC.Thepoorthingcanonly DMA within a64K
blocknot acrosstheedgesof it.
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