ROB-in RPProgrammes Guide
Alternative Logic Version

ROB-In RP

G.J.Crone

February24,1998



Contents

1

Intr oduction
1.1 Hardwaredescription. . . . . ... .. ... ... ... .....
1.2 Principleof operation. . . . . ... ... ... ..........

Initialisation and Reset

2.1 Poweruplnitialisationofi960RP . . . . . ... ... ... ...
2.1.1 Initialisationof theMemoryController . . . . . ... ..
2.1.2 Initialisationof the AddressTranslationUnit . . . . . ..

2.2 Resetstateof localresources. . . . . .. .. ... . ... ...

2.3 Softwareinitialisationsequence . . . . . ... ... ... ...

2.4 SoftwareReset . . . . . . ... ...

ROB-in RP Memory map

RegisterDefinitions

4.1 ROB-inControlRegister(RCR) . . . . .. ... ... ......
4.2 ROB-inStatusRegister(RSR) . . . ... ... ... .. .....
4.3 UsedPageFIFO(UPF) . .. ... .................

PCI interface

5.1 PCltoPClbridge. . . .. ... ... ... ... . ... .....
5.1.1 ExtendedBridgeControlRegister(EBCR) . . . ... ..

5.2 AddressTranslationUnit . . . ... ... .............

5.3 SupportedACCESSES . . . . . v vt i

S-LINK interface

6.1 Reset . . . . . . . . . e
6.2 UXOFF . . . . . . . e
6.3 UTDO . . . . . . . e

List of Figures

ROB-inRPblockdiagram . . . . . ... ... ..........
ROB-in RPfragmentinput . . . . ... ... ...........
ROB-in RPfragmentfreeing . . . . . . . ... ... ... ....
Initialisationflow . . . . . ... ... ... ...

A WNPF

List of Tables

1960 RPMemoryBankControlRegister . . . . . . ... ... ..
1960 RP MemoryControllerWait StateRegisters. . . . . . . ..
Memorymapasseerbyi960RP . . . . . . ... ... ... ...
ControlRegister. . . . . . . ... ...
Statugregister . . . . . ...

a b wbdheRk



6

UsedPageFIFO. . . . . .. ... .. ... ... . ........
Memorymapof ROB-in RP hardwareasseenfrom thePClbus .

14



1 Intr oduction

1.1 Hardware description

The ROB-in RP consistof 6 mainpartsasshavn in figure 1.

o

. Thei960 RP processor

2. ThebootROM (512Kx8FlashRAM)

3. TheprogramSRAM (256Kx32StaticRAM)

4. Thefragmentbuffer SRAM (256Kx32StaticRAM)

5. TheUsedPageFIFO

6. Thecontrollogic (MACH 5 PLD)

FIFOs Program SRAM

MACH 5

Fragment SRAM

1960 local bus

1960 RP

Boot ROM

Figurel: ROB-in RPblockdiagram

Chip Enable 1

PCI bus

Chip Enable 0

The bootROM is connectedo the 960 RP’s memorybankO. The program
SRAM s connectedo thei960 RP'smemorybankl. TheMACH 5isresponsible
for decodingaddressefor thefragmentbuffer andFIFO’s.

The boardis designedo acceptdatafrom S-LINK. It hasa soclet for an S-
LINK destinatiorcardandprovidesaccesso several S-LINK signalsthroughthe

controlregister

Theboardalsohas6 LEDs, 4 of which areuserprogrammable&ia the ROB-in
ControlRegister(seesectiord.1).



1.2 Principle of operation

The fragmentmemoryis organisedaslinked lists of pages,usingthe lastword

of eachpageasthelink to the next page.Whenthe buffer is emptyall the pages
form a singlelinkedlist of free pageqThe links must be setup by software as

part of the initialisation) . Theendof thelist is marked by a specialvaluein the

link word (MSB set).

A

A

S0 ﬁ"ﬁ_’— En End marker
En

* SO | Used Page FIFO

Figure2: ROB-in RPfragmentinput

Dataarriving at the front endinput are clocked into the currentpagein the
fragmentbuffer until eitherthe lastword of the pageor thelastword of thefrag-
mentis reached.At this point the lastword of the pageis readandloadedinto
theaddresgieneratoto becomehenew currentpage.After writing thelastword
of aneventfragmentthe pagenumberof thefirst pageandthe addres®f thelast
word usedin thelastpageof theeventarewritteninto the UsedPageFIFO! along
with somestatusnformationasshown onfigure 2.

The buffer managemengoftwarecanbuild anindex of which dataarestored
in theusedpagedasedntheinformationreturnedn the UsedPageFIFO andin
theFragmenBuffer itself. For theinputlogic to correctlyallocatea new pagefor
eacheventfragmentdatamustbeframedwith the Beginningof Block andEnd of
Block controlwordsasdescribedn [2]. No otherwordsaretreatedasspecialby
the hardware. The buffer managemergoftwaremustlook in the fragmentbuffer
to find eventidentificationinformation.

End marker

Figure3: ROB-in RPfragmentfreeing

Whenthebuffer managehasfinishedwith aneventfragmentit mustattachit

LIn the currentversionof the hardwaretheefirst andlast pagevaluesarewritten at 2 consec-
utive entriesin the FIFO. In a future versionthetwill bewritten asdifferentbit fieldsin a single
entry.



to the endof the free pagelinkedlist andmarkthe new endof the free pagelist
(ary links within thefragmentarestill valid) asshawn in figure 3.

NB: The ROB-in RP provides no interruptsfor the Used Page FIFO. The
buffer managemerdgoftwaremustpoll for new pages.



2 Initialisation and Reset

2.1 Power up Initialisation of 1960 RP

In orderto usethe ROB-in RP thei960 RP processomustbe allowedto runthe
initialisationcodein thebootROM. It shouldbejumperedo initialise in mode3.
This allowsthei960 RP processoto setup the PCl configuratiorregistersbefore
thehosts BIOS querieshem.

Theinitialisationcodein thebootROM is responsiblédor:

e Settingtheaddresssizeandwait statedor the programSRAM in thei960
RP’s memorycontroller

e Settingthe Addresstranslationvalue andsizein the AddressTranslation
Unit (ATU).

The memory layout shawvn in the restof this documentassumeghat the
standard initialisation codehasbeenexecuted!

2.1.1 Initialisation of the Memory Controller

Thei960 RP's Memory Bank Control Register (MBCR) is setup to enablea 2
Mbyte memorybank1 for the programSRAM asshawn in tablel.

Bit | Value Description
31:24) O — resered—
23:20| 0101 | Memorybank1l size— 2Mbytes
19 0 — resered—
18 1 MemoryBank1 ExtendedMWE3:0#Bit
17 1 MemoryBank1 Write Enablebit
16 1 MemoryBank1 enablebit
15:08| O — resered—
07:04| 1000 | MemorybankO size— 16Mbytes
03 0 — resered—
02 1 MemoryBank0 ExtendedMWE3:0#Bit
01 1 MemoryBankO Write Enablebit
00 1 MemoryBank0 enablebit

Tablel: 1960 RP MemoryBankControlRegister

The wait statesfor the SRAM and boot ROM are setin the Memory Bank
ReadWait StatesRegisters MBRWS0:1)andthe MemoryBankWrite Wait State
RegistersetMBWWSO0:1)asshown in table2.

2.1.2 Initialisation of the AddressTranslation Unit

The PrimaryInboundATU Limit Register(PIALR) is setto a valuewhich indi-
categhesizeto be4 Mbytes.



Bank 0 Value | Bank 1 Value
Bit (ROM) (SRAM) Description
Read | Write | Read | Write
31:19| O 0 0 0 —resered—
18:16| 011 | 011 | 001 | 001 | Addresdo first datawait states
15:11) O 0 0 0 —resered—
10:08| 100 | 000 | 001 | 001 | Datatodatawait states
07:03| O 0 0 0 —resered—
02:00| 010 | 010 | 000 | 000 | Additionalrecorerywait states

Table2: 1960 RP MemoryControllerWait StatesRegisters

The Primary InboundATU TranslateValue Register (PIATVR) is setto the
baseaddres®f the programmemory

It seemdrom experiencealthoughit is notdocumentedh intl’'s manual1],
thatthe PIALR must be setsometime before the PIATVR.

2.2 Resetstateof local resources

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

2.3 Softwareinitialisation sequence

To avoid lossof datathe S-LINK UXOFF signalshouldremainassertedintil the
FIFOshave beeninitialisedasshaw in figure4.

De-asserEFIFOresets

Initialise linkedlist

De-asserd XOFF

Figure4: Initialisationflow

2.4 Software Reset

Thereis no boardlevel resetavailable from software but eachcomponenbther
thanthei960 RP canbe resetvia the controlregister(seesection4.1). Thei960
RP canberesetby writing to the ExtendedBridge Control RegisterEBCRIn the
PClto PCl bridge(seesection5.1).



3 ROB-in RP Memory map

Thecompletememorymapof the ROB-in RP processors shavn in table3.

00000000 InternalDataRAM
00000400 Resered

00001000 PeripheraMemoryMappedRagisters
00002000

ATU OutboundDirect Addressing/Vindow

80000000 ATU OutboundTranslationWindows
90020000 Not Decoded
A0000000

ProgramMemory
A0100000

Reflectionof ProgramMemory

A0200000 Not Decoded
A022 0000 ControlRegister
A024 0000 Not Decoded
A026 0000 StatusRegister
A028 0000 Not Decoded
A02A 0000 UsedPageFIFO
A02C 0000 Not Decoded
A0300000

FragmentMemory
AO3F FFFF Not Decoded
FEF80000 FlashROM
FEFFFF2F Initialization Boot Record(IBR)
FEFFFF60 Resered
FFO00000 | 1960 CoreProcessoMemory-MappeRayisterSpace
FFFFFFFF

Table3: Memorymapasseenby i960 RP

The addresdines for the registersareonly partially decodedoy the MACH
logic soeachregisteris reflectedmary times.



4 RegisterDefinitions

All registersareaccessibléhroughthe PCl busaswell asfrom the onboardi960
RP processorAll registeraccesseare32bit only.

4.1 ROB-in Control Register(RCR)

Offset: 0x00220000
Access:Write only

[T ] XXXXXXXXXXXXXXXXX] [T XTT]T]
31 23 15 7
The structureof the Control Registeris shavn in table4. Bits 11:2 areall
relatedto the S-LINK interface(seesection6 and[3] for details).

Bit | Default Description
31 | O(off) |UserLED 3red
30 | O(off) |[UserLED 2 yellow
29 | O(off) |UserLED 1yellow
28 | 0O(off) |[UserLED 0 yellow
27:12 X — unassignee—
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

directlyto the S-LINK UXOFF but is ORedwith statudines
from the FIFOs(seesection6.2)

02 1 |S-LINK Rese{URESET)
01 1 Resetnput FIFO
00 1 ResetJsedPageFIFO andfree pagepointer

Table4: ControlRegister

NB: SincetheRCRis write only it isrecomendethattheusercodekeeptrack
of its contents.

4.2 ROB-in StatusRegister(RSR)

Offset: 0x00260000
Access:Readonly

LI XTI XXXXXXXXXXXXXXXXXXXX]
31 23 15 7
The StatusRegisterreflectsthe currentstateof the ROB-in RP, Bits 31:24are
also presentedlongsidethe UsedPageFIFO (seesection4.3) allowing status
informationto be readat the sametime asthe FIFO. The structureof the Status
Registeris shovnin table5.
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Bit Description
31 |UsedPageFIFOis empty
30 |S-LINK UXOFF assertedseesection6.2)
29 |Unassigned
28 |Inputdatahada Begin of Block controlword without a pre-
cedingEndof Block controlword
27 |Inputdatahadan End of Block controlword without a pre-
cedingBegin of Block controlword
26 |Inputdataarrivedwithoutapreceding3egin of Block control
word
25 |S-LINK Link Down (LDOWN)
24 | InputFIFO half full
23 |InputDataavailable
22 |InputFIFO Empty
21:00 Unassigned

Table5: Statusregister

4.3 UsedPageFIFO (UPF)

Offset: 0x002A0000
Access:Readonly

IRSEEEEEEEEEEEREEEEEREEEEEEEEEED
31 23

15 7

The UsedPageFIFO containsthe addressesf the lastword written to each
usedpagealongwith the statusof the ROB-in RP at the time the addressvas
loadedinto the FIFO.

Sincetheinputlogic alwaysclocksin 32bitwordsits addresgeneratoincre-
mentsperword not byte! In orderto usethe addressits from the UPFto access
thedatain thefragmentbuffer they mustbe shifted2 placedeft.

Not all of the bits in this registerare actuallytaken from the FIFO Someof
thebits arecurrentstatusnformation. In particularthe Most significantbit is the
current empty/ not emptystateof the FIFO itself. This basicallyflagswhether
or notthelower bits arevalid. The structureof the UsedPageFIFO is shavn in
table6.

NB: Bits 18—23aretheaccumulatedtatusfor thewhole page.

11



Bit

Description

31

UsedPageFIFO empty

30

S-LINK UXOFF (seesection6.2)

29

Unassigned

28

Input datahada Begin of Block controlword without a pre-
cedingEndof Block controlword

27

Input datahadan End of Block controlword without a pre-
cedingBegin of Block controlword

26

Inputdataarrivedwithouta precedingBegin of Block control
word

25

S-LINK Link Down (LDOWN)

24

Input FIFO half full

23

FifoedS-LINK Link DataError (LDERR)

22

Lastpageof event

21

Dataarrivedwithoutaprecedind3egin of Block controlword

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

Input FIFO assertedlmostfull

17:08

Pagenumberof usedpage

07:00

Numberof lastword written within page— Only valid for end
of evententries

Table6: UsedPageFIFO

12




5 PCl interface

Thei960 RP processoembeddedn the ROB-in RP shavs up onthe PCl busas
two devices,theAddressTranslationUnit (ATU) andthePClto PClbridge.Since
all resource®f the ROB-in RR, otherthanthe boot ROM, occupy a contiguous
4Mbyte addresspacethe ATU canbe configuredoy the boot ROM to mapthis

areaonto thePCl bus.

5.1 PCI to PCI bridge

Vendor ID 0x8086,Device ID 0x0960

Therearenodevicesonthei960RP’s secondary?Clbussothe PClto PClbridge

is notused.However, thereis oneregisterin the PClto PCl bridge,the Extended
Bridge ControlRegister(EBCR),which canbewrittento causearesetof thei960

RP processocore.

5.1.1 ExtendedBridge Control Register(EBCR)

Offset: PCI ConfigurationAddressOffset: 40H
Access:Read/Write

Sincethe secondaryPCl bus is not usedin the ROB-in RP the only bit of
interestis thelocal busresetbit (bit 5) which resetsall deviceson thei960 RP’s
local bus including the processorcore. This bit is automaticallyclearedafter
operation.

An exampleof how to resetthei960 RP from the hostprocessors shovn in
the codefragmentbelow.

status = pcibios_find device (PCI_VENDOR | D I NTEL,
0x0960, pci _index,
&pci _bus, &pci _device_fn) ;
i f (status == 0)
{
pci bios_wite 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 the bootROM. This meanghatthe ROB-in RP shavs up as
Device ID 0x1960with VendorlD 0x8086(intgl).

The memorymap of the ROB-in RP as seenfrom the PCI busis shovn in
table7. Thefirst 4096bytesof the programmemoryarehiddenby the Messaging
Unit registersbut the whole of the SRAM is visible if you usethe reflectionat
baseaddress- 00100000.
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baseaddress- 00000000 MessagindJnit

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- 002A 0000 UsedPageFIFO
baseaddress- 002C0000 Not Decoded
baseaddress- 00300000
FragmentMemory

baseaddress- 003FFFFF

Table7: Memorymapof ROB-in RP hardwareasseerfrom the PCl bus

5.3 Supported Accesses

TheprogramSRAM supports32, 16 and8 bit accesseslhe Fragment memory
supports 32 bit accessesnly.

TheROB-in RPaddresspacds markedasprefetchablén the PCl configura-
tion registers.
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6 S-LINK interface

6.1 Reset

The S-LINK resetprotocolis handledby the controllogic. Thereareno require-
mentsmadeof the software.

6.2 UXOFF
The S-LINK UXOFF signalis generatedby an OR of two signals:

e TheUXOFF bit in the ROB-in ControlRegister(seesectiord.1).

e TheHalf Full flag of theinput FIFO.

Thecurrentstateof the S-LINK UXOFF signalis availablethroughthe ROB-
in StatusRegister(seesectior4.2).

6.3 UTDO
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