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1 Intr oduction

1.1 Hardwaredescription

TheROB-in RPconsistsof 6 mainpartsasshown in figure1.

1. Thei960RPprocessor

2. ThebootROM (512Kx8FlashRAM)

3. TheprogramSRAM (256Kx32StaticRAM)

4. Thefragmentbuffer SRAM (256Kx32StaticRAM)

5. TheUsedPageFIFO

6. Thecontrollogic (MACH 5 PLD)

i960 RPi960 local bus

Fragment SRAM

MACH 5

Boot ROM

FIFOs
Chip Enable 1

PCI bus

Chip Enable 0

Program SRAM

Figure1: ROB-in RPblockdiagram

ThebootROM is connectedto the i960 RP’s memorybank0. Theprogram
SRAM is connectedto thei960RP’smemorybank1. TheMACH 5 is responsible
for decodingaddressesfor thefragmentbuffer andFIFO’s.

Theboardis designedto acceptdatafrom S-LINK. It hasa socket for anS-
LINK destinationcardandprovidesaccessto severalS-LINK signalsthroughthe
controlregister.

Theboardalsohas6 LEDs,4 of whichareuserprogrammablevia theROB-in
ControlRegister(seesection4.1).
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1.2 Principle of operation

The fragmentmemoryis organisedaslinked lists of pages,usingthe last word
of eachpageasthelink to thenext page.Whenthebuffer is emptyall thepages
form a singlelinkedlist of freepages(The links must be setupby software as
part of the initialisation) . Theendof thelist is markedby a specialvaluein the
link word (MSB set).

Used Page FIFO

En
S0

End markerS0 En

Figure2: ROB-in RPfragmentinput

Dataarriving at the front endinput areclocked into the currentpagein the
fragmentbuffer until eitherthelastword of thepageor thelastword of thefrag-
mentis reached.At this point the last word of the pageis readandloadedinto
theaddressgeneratorto becomethenew currentpage.After writing thelastword
of aneventfragmentthepagenumberof thefirst pageandtheaddressof thelast
wordusedin thelastpageof theeventarewritteninto theUsedPageFIFO1 along
with somestatusinformationasshown onfigure2.

Thebuffer managementsoftwarecanbuild anindex of which dataarestored
in theusedpagesbasedontheinformationreturnedin theUsedPageFIFOandin
theFragmentBuffer itself. For theinput logic to correctlyallocateanew pagefor
eacheventfragmentdatamustbeframedwith theBeginningof Block andEndof
Block controlwordsasdescribedin [2]. No otherwordsaretreatedasspecialby
thehardware.Thebuffer managementsoftwaremustlook in thefragmentbuffer
to find eventidentificationinformation.

End marker

Figure3: ROB-in RPfragmentfreeing

Whenthebuffer managerhasfinishedwith aneventfragmentit mustattachit

1In thecurrentversionof thehardwaretheefirst andlastpagevaluesarewritten at 2 consec-
utive entriesin theFIFO. In a futureversionthetwill bewritten asdifferentbit fields in a single
entry.
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to theendof the freepagelinkedlist andmark thenew endof the freepagelist
(any links within thefragmentarestill valid) asshown in figure3.

NB: The ROB-in RP provides no interruptsfor the UsedPageFIFO. The
buffer managementsoftwaremustpoll for new pages.
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2 Initialisation and Reset

2.1 Power up Initialisation of i960RP

In orderto usetheROB-in RPthei960 RPprocessormustbeallowedto run the
initialisationcodein thebootROM. It shouldbejumperedto initialise in mode3.
Thisallowsthei960RPprocessorto setup thePCIconfigurationregistersbefore
thehost’sBIOSqueriesthem.

Theinitialisationcodein thebootROM is responsiblefor:

� Settingtheaddress,sizeandwait statesfor theprogramSRAM in thei960
RP’s memorycontroller.

� Settingthe Addresstranslationvalueandsize in the AddressTranslation
Unit (ATU).

The memory layout shown in the restof this documentassumesthat the
standard initialisation codehasbeenexecuted!

2.1.1 Initialisation of the Memory Controller

The i960 RP’s Memory Bank Control Register(MBCR) is setup to enablea 2
Mbytememorybank1 for theprogramSRAM asshown in table1.

Bit Value Description
31:24 0 — reserved—
23:20 0101 Memorybank1 size– 2Mbytes

19 0 — reserved—
18 1 MemoryBank1 ExtendedMWE3:0#Bit
17 1 MemoryBank1 Write Enablebit
16 1 MemoryBank1 enablebit

15:08 0 — reserved—
07:04 1000 Memorybank0 size– 16Mbytes

03 0 — reserved—
02 1 MemoryBank0 ExtendedMWE3:0#Bit
01 1 MemoryBank0 Write Enablebit
00 1 MemoryBank0 enablebit

Table1: i960RPMemoryBankControlRegister

The wait statesfor the SRAM andboot ROM areset in the Memory Bank
ReadWait StatesRegisters(MBRWS0:1)andtheMemoryBankWrite Wait State
Registers(MBWWS0:1)asshown in table2.

2.1.2 Initialisation of the AddressTranslation Unit

ThePrimaryInboundATU Limit Register(PIALR) is setto a valuewhich indi-
catesthesizeto be4 Mbytes.
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Bank 0 Value Bank 1 Value
Bit (ROM) (SRAM) Description

Read Write Read Write
31:19 0 0 0 0 — reserved—
18:16 011 011 001 001 Addressto first datawait states
15:11 0 0 0 0 — reserved—
10:08 100 000 001 001 Datato datawait states
07:03 0 0 0 0 — reserved—
02:00 010 010 000 000 Additional recoverywait states

Table2: i960RPMemoryControllerWait StatesRegisters

The PrimaryInboundATU TranslateValueRegister(PIATVR) is set to the
baseaddressof theprogrammemory.

It seemsfrom experience,althoughit is notdocumentedin intel’smanual[1],
thatthe PIALR must besetsometime before the PIATVR .

2.2 Resetstateof local resources

At power up XOFF is assertedon the S-link interface,the FreePage,the Used
Pageandtheinput FIFOsareheldresetandall theuserprogrammableLEDs are
off.

2.3 Software initialisation sequence

To avoid lossof datatheS-LINK UXOFF signalshouldremainasserteduntil the
FIFOshavebeeninitialisedasshow in figure4.

De-assertFIFOresets

Initialise linkedlist

De-assertUXOFF

Figure4: Initialisationflow

2.4 SoftwareReset

Thereis no boardlevel resetavailablefrom softwarebut eachcomponentother
thanthe i960 RPcanberesetvia thecontrol register(seesection4.1). Thei960
RPcanberesetby writing to theExtendedBridgeControlRegisterEBCRin the
PCI to PCIbridge(seesection5.1).
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3 ROB-in RP Memory map

Thecompletememorymapof theROB-in RPprocessoris shown in table3.

00000000 InternalDataRAM
00000400 Reserved
00001000 PeripheralMemoryMappedRegisters
00002000

ATU OutboundDirectAddressingWindow

80000000 ATU OutboundTranslationWindows

90020000 Not Decoded
A0000000

ProgramMemory

A0100000
Reflectionof ProgramMemory

A0200000 Not Decoded
A0220000 ControlRegister
A0240000 Not Decoded
A0260000 StatusRegister
A0280000 Not Decoded
A02A 0000 UsedPageFIFO
A02C0000 Not Decoded
A0300000

FragmentMemory

A03FFFFF Not Decoded
FEF80000 FlashROM

FEFFFF2F InitializationBootRecord(IBR)
FEFFFF60 Reserved
FF000000 i960CoreProcessorMemory-MappedRegisterSpace
FFFFFFFF

Table3: Memorymapasseenby i960RP

The addresslines for the registersareonly partially decodedby the MACH
logic soeachregisteris reflectedmany times.
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4 RegisterDefinitions

All registersareaccessiblethroughthePCIbusaswell asfrom theonboardi960
RPprocessor. All registeraccessesare32bit only.

4.1 ROB-in Control Register(RCR)

Offset: 0x00220000
Access:Write only

X X X X X X X X X X X X X X X X X X
31 23 15 7

The structureof the Control Register is shown in table4. Bits 11:2 areall
relatedto theS-LINK interface(seesection6 and[3] for details).

Bit Default Description
31 0 (off) UserLED 3 red
30 0 (off) UserLED 2 yellow
29 0 (off) UserLED 1 yellow
28 0 (off) UserLED 0 yellow

27:12 X — unassigned—
11:08 0000 S-LINK returnlinesURL(3:0)
07:06 00 (32bit) S-LINK datawidth UDW(1:0)

05 X — unassigned—
04 0 S-LINK testdataselect(UTDO)
03 1 S-LINK TransmitOff (UXOFF) – This bit is not connected

directly to theS-LINK UXOFFbut is ORedwith statuslines
from theFIFOs(seesection6.2)

02 1 S-LINK Reset(URESET)
01 1 ResetInputFIFO
00 1 ResetUsedPageFIFOandfreepagepointer

Table4: ControlRegister

NB: SincetheRCRis write only it is recomendedthattheusercodekeeptrack
of its contents.

4.2 ROB-in StatusRegister(RSR)

Offset: 0x00260000
Access:Readonly

X X X X X X X X X X X X X X X X X X X X X
31 23 15 7

TheStatusRegisterreflectsthecurrentstateof theROB-in RP. Bits 31:24are
alsopresentedalongsidethe UsedPageFIFO (seesection4.3) allowing status
informationto bereadat thesametime astheFIFO. Thestructureof theStatus
Registeris shown in table5.
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Bit Description
31 UsedPageFIFO is empty
30 S-LINK UXOFFasserted(seesection6.2)
29 Unassigned
28 Input datahada Begin of Block controlword without a pre-

cedingEndof Block controlword
27 Input datahadanEndof Block controlword without a pre-

cedingBegin of Block controlword
26 InputdataarrivedwithoutaprecedingBegin of Block control

word
25 S-LINK Link Down (LDOWN)
24 InputFIFOhalf full
23 InputDataavailable
22 InputFIFOEmpty

21:00 Unassigned

Table5: Statusregister

4.3 UsedPageFIFO (UPF)

Offset: 0x002A0000
Access:Readonly

X
31 23 15 7

TheUsedPageFIFO containstheaddressesof the lastword written to each
usedpagealongwith the statusof the ROB-in RP at the time the addresswas
loadedinto theFIFO.

Sincetheinput logic alwaysclocksin 32bitwordsits addressgeneratorincre-
mentsperword not byte! In orderto usetheaddressbits from theUPFto access
thedatain thefragmentbuffer they mustbeshifted2 placesleft.

Not all of the bits in this registerareactuallytaken from the FIFO Someof
thebits arecurrentstatusinformation.In particulartheMost significantbit is the
current empty/ not emptystateof the FIFO itself. This basicallyflagswhether
or not the lower bits arevalid. Thestructureof theUsedPageFIFO is shown in
table6.

NB: Bits 18–23aretheaccumulatedstatusfor thewholepage.
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Bit Description
31 UsedPageFIFOempty
30 S-LINK UXOFF(seesection6.2)
29 Unassigned
28 Input datahada Begin of Block controlword without a pre-

cedingEndof Block controlword
27 Input datahadanEndof Block controlword without a pre-

cedingBegin of Block controlword
26 InputdataarrivedwithoutaprecedingBegin of Block control

word
25 S-LINK Link Down (LDOWN)
24 InputFIFOhalf full
23 FifoedS-LINK Link DataError (LDERR)
22 Lastpageof event
21 DataarrivedwithoutaprecedingBeginof Blockcontrolword
20 End of Block control word without Begin of Block control

word
19 Begin of Block control word without End of Block control

word
18 InputFIFOassertedalmostfull

17:08 Pagenumberof usedpage
07:00 Numberof lastwordwrittenwithin page– Only valid for end

of evententries

Table6: UsedPageFIFO
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5 PCI interface

Thei960 RPprocessorembeddedin theROB-in RPshows up on thePCI busas
two devices,theAddressTranslationUnit (ATU) andthePCIto PCIbridge.Since
all resourcesof the ROB-in RP, otherthanthe boot ROM, occupy a contiguous
4MbyteaddressspacetheATU canbeconfiguredby thebootROM to mapthis
areaon to thePCIbus.

5.1 PCI to PCI bridge

Vendor ID 0x8086,Device ID 0x0960

Therearenodevicesonthei960RP’ssecondaryPCIbussothePCIto PCIbridge
is notused.However, thereis oneregisterin thePCI to PCI bridge,theExtended
BridgeControlRegister(EBCR),whichcanbewrittento causearesetof thei960
RPprocessorcore.

5.1.1 ExtendedBridge Control Register(EBCR)

Offset: PCIConfigurationAddressOffset:40H
Access:Read/Write

Sincethe secondaryPCI bus is not usedin the ROB-in RP the only bit of
interestis the local busresetbit (bit 5) which resetsall deviceson the i960 RP’s
local bus including the processorcore. This bit is automaticallyclearedafter
operation.

An exampleof how to resetthe i960 RPfrom thehostprocessoris shown in
thecodefragmentbelow.

status = pcibios_find_device (PCI_VENDOR_ID_INTEL,
0x0960, pci_index,
&pci_bus, &pci_device_fn) ;

if (status == 0)
{

pcibios_write_config_word (pci_bus, pci_device_fn,
0x40, 0x20);

}

5.2 AddressTranslation Unit

Vendor ID 0x8086,Device ID 0x1960

The ATU Device ID andVendorID fields areleft at their default valuesby the
initialisationcodein thebootROM. This meansthattheROB-in RPshowsup as
Device ID 0x1960with VendorID 0x8086(intel).

The memorymapof the ROB-in RP asseenfrom the PCI bus is shown in
table7. Thefirst 4096bytesof theprogrammemoryarehiddenby theMessaging
Unit registersbut the whole of the SRAM is visible if you usethe reflectionat
baseaddress+ 00100000.
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baseaddress+ 00000000 MessagingUnit

baseaddress+ 00001000
ProgramMemory

baseaddress+ 00100000
Reflectionof ProgramMemory

baseaddress+ 00200000 Not Decoded
baseaddress+ 00220000 ControlRegister
baseaddress+ 00240000 Not Decoded
baseaddress+ 00260000 StatusRegister
baseaddress+ 00280000 Not Decoded
baseaddress+ 002A0000 UsedPageFIFO
baseaddress+ 002C0000 Not Decoded
baseaddress+ 00300000

FragmentMemory

baseaddress+ 003FFFFF

Table7: Memorymapof ROB-in RPhardwareasseenfrom thePCIbus

5.3 SupportedAccesses

TheprogramSRAM supports32,16and8 bit accesses.The Fragment memory
supports32bit accessesonly.

TheROB-in RPaddressspaceis markedasprefetchablein thePCIconfigura-
tion registers.
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6 S-LINK interface

6.1 Reset

TheS-LINK resetprotocolis handledby thecontrol logic. Thereareno require-
mentsmadeof thesoftware.

6.2 UXOFF

TheS-LINK UXOFFsignalis generatedby anORof two signals:

� TheUXOFFbit in theROB-in ControlRegister(seesection4.1).

� TheHalf Full flagof theinputFIFO.

Thecurrentstateof theS-LINK UXOFFsignalis availablethroughtheROB-
in StatusRegister(seesection4.2).

6.3 UTDO
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