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1. Introduction

1.1 ERS Status

Thisisthe nea-final revision d the ELROY ERS. This revision contains mostly formatting
changes from the previous version.

1.2 Objectives

The primary objedives of this document are:
» Describe the software interface ad inner operation  the ELROY chip in enough detail
to be used with referenced documentation for driver, firmware, diagnostic and aher
software devel opment.

1.3 Feature Summary

ELROQY is part of a high-performance bridge between the system bus and the PCI bus. Elroy has
the foll owing feaures:

Elroy Feaures
e Suppat for Turbo-Channel and Twin Turbo-Channel to provide up to 500Mbyte of BW
e Protocol to suppat PCI 2.1, IX, 2X, and 4X.
e 32-hit or 64-bit PCI Bus
» 30-66Mhz PCI Bus
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2. System Address Map

This chapter describes the physicd addressmap and then presents the rationale behind the design
of rangeregistersin ELROY that determine how transadions are routed. For the full system
addressmap, refer to the Rope-master’s (Astro) ERS.

2.1 MMIO above 4 GB

Additional memory mapped 1/O is avail able above 4 GB. Such ranges are cdled “GMMI0,” for
Greaer than 4GB Memory Mapped I/O. If such arangeis enabled, it shoud be placal above dl
main memory.

2.2 1/0 port space

The l/O port spaceisrequired puely for legacy reasons. x86 pocesrs have dways had it.
There ae many 1/0 devices out there that map their registersin 1/0O port spaceinstead of memory
space Generaly, new 1/O devices roud be designed to reside in memory space bu many
standard PC functions have fixed all ocaions in the 1/O port space adthose aelikely to continue
to exist there.

Thereisonly 64 KB of I/O port space soit isdifficult to allocate. If a PCl deviceis designed so
that it can be accesed through either memory spaceor I/O space it shoud be mapped into
memory space /O port spaceshoud be used oy when thereisno alternative.

Like the memory mapped 1/O space the 1/O port spacewill also haveto be distributed between
different PCls. The eitire non-pasted 1/0O port spaceis claimed by the rope-master andis
distributed equally between all | ogicd ropes.

2.3 Range register programming

This dion described how the range registersin rope-master fit together with range registersin
ELROY. The registers mentioned here ae described in detail i n the Rope-master’ sERS and PSC
chapter.

Some general rules:

» Address pace adgned to unwsed logicd ropesiswasted. Therefore, if two ropesare
combined into asingle 2x rope, the aldress pacefor the secondrope is wasted.

» If adireded range overlaps the distributed range, the direded range takes precedence
Therefore, if adireded range is used to reassgn the distributed space # ocated to an
unused rope, that address paceis “recovered.”

» ltisillega to have direded ranges overlap ead cther.
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2.3.1 Range registers for LMMIO space

First, distributed LMMI1O in the Rope-master defines a range of memory to be divided equally
among all ropes. LMMIO_DIST_BASE and LMMIO_DIST_MASK spedfy the locaion and the
size of therange. LMMIO_DIST_ROUTE spedfies which addresshitsto use for seleding which
rope gets a particular transadion. Space # ocaed to unwsed ropesis wasted.

To hande cases where aparticular rope needs more spacethan is all ocated by the distributed
range, direded LMM IO rangesin the MBIB shoud be used. Each dreded LMMIO rangeis
spedfied by threerelated registers: LMMI1O_DIR_BASEx, LMMIO_DIR_MASKX, and
LMMIO_DIR_ROUTEX. There aefour such ranges, so x variesfrom 0 to 3. The Base register
spedfiesthe starting addressof the range whil e the Mask register setsthe size. Finaly, the Route
register spedfies the rope to which addresses within this range will be routed. It shoud be
apparent that ROUTE registers of direded ranges are diff erent from ROUTE registers of
distributed ranges.

ELRQOY nedalsto know the size of the systemwide LMM IO region. Thisis acamplished by
setting the LMMIO_BASE and WLMM1O_BASE registers, andthe LMMIO_MASK and
WLMMIO_MASK registersto the same values asthe LMMIO_BASE and LMMI10O_MASK
registersin the Rope-master respedively.

ELROY will aa asthetarget for any PCI transadions outside this LMM O region, sincethese ae
DMA transadions destined for the system bus. The WLMM IO and LMM IO registers were kept
separate for historicd reasons, and they shoud always be @nfigured to the same values. If they
are onfigured to dfferent values, undsfined behavior may result.

2.3.2 Range registers for GMMIO space

For GMMIO, the MBIB suppatsonly adistributed range. It works very much like the
distributed LMM O except that it works with addresses above 4GB. ELROY hasa
correspondng GMM 10 range that spedfies how much GMM IO is allocated to that ELROY. The
GMMI0O Range registers oud be configured in asimilar fashionasfor LMMIO.

2.3.3 Range registers for non-posted I/O port space

If IOS_BASE is enabled in the Rope-master, the entire 64 KB is distributed acossthe logicd
ropes. Additionally, the Rope-master has one direded 1/0O port spacerange. This can be used to
reqover the space docaed to an unused rope.

ELRQOY nedalsto know what portion o the I/O port spaceis allocated to it. The spacesuppied
by the implied dstributed range shoud be programmed in the IOS_ BASE and IOS_MASK
registers. If additional spaceis supgied with the direded range, EIOS BASE and EIOS_MASK
shoud be used to program that range as well.
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I/0 portsin the VGA range ae dways routed based onVGA related hits. i.e.,, VGA takes
precadenceover all other 1/0 range registers.
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3. ELROY ADDRESS MAP

This chapter describes the physicad addressmap for ELROY covering the aldressoff sets
for the cwnfiguration, addressrange, and status registers architeded in the dip. Bit field
descriptions of register are given in the chapters describing the associated functionality.

3.1 Locationof ELROY configuration space

ELRQY corfiguration spaceis relocaable. Its placement is determined by the ECNFG_BASE
register in the Rope-master. It implementsthis asadistributed range, supdying 8 KB (2
functions) of address paceto eat ELROY. The following shows how the aldress paceis used:
(al addresses are offsetsrelative to ECNFG_BASE)

ELROY 0 0x0_0000  0x0_1FFF
ELROY 1 0x0 2000  0x0_3FFF
|
|
ELROY 5 0x0_A000  0xO_BFFF

3.2 ELROY register map in the configuration space

The foll owing table shows all the registersin ELROY’s configuration space Note that some
locations are designated as reserved o unimplemented. For the unimplemented registers, writes
will be bit-bucketed (with proper handshake) and reads will return Gs. For reserved registers, only
0s houd be written and reads will return norrdeterminable data that shoud beignored.The
distinction isthat reserved registers are reserved in the achitedure and are required to behave
thisway. The unimplemented ores could have had ather behavior.
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3.2.1 Function 0 — PMC

Register Off set Register Name Page #
0x0000 FID (include Status and Command) 70
0x0008 FC 70
0x001G0x00ZF Reserved
0x0030 Unimplemented
0x0038 Reserved
0x0040 Config Address 73
0x0048 Config Data 74
0x0050 ELROY MTLT 69
0x0058 Bus number scratch register 69
0x0060 Reserved
0x0068 Rope parity enable bit, Looplad bit. 129
0x0070 Error Log: Address 72
0x0078 Suspend 70
0x008B0x007F Unimplemented

3.2.2  Arbitration (PCI 0)
Register Off set Register Name Page #
0x0080 Arbitration Mask 42
0x0088 Arbitration Priority 43
0x0090 Arbitration Mode 44
0x0098 MTLT 45
0x0QA0 Unimplemented
0x0QA8-0x00FF Unimplemented

3.2.3 PSC (PCI 0)
Register Off set Register Name Page #
0x0100 MOD_INFO (modue_id=5) 53
0x0108 STATUS CTRL (hf, ce cl, fv andrf) 53
0x01100x01FF Reserved

Revision 1.4 0217/00
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0x0200 LMMIO_BASE 118
0x0208 LMMIO_MASK 118
0x0210 GMMIO_BASE 116
0x0218 GMMIO_MASK 116
0x0220 WLMMIO_BASE 58
0x0228 WLMMIO_MASK 58
0x0230 WGMMIO_BASE 55
0x0238 WGMMIO_MASK 56
0x0240 |IOS_BASE 60
0x0248 IOS_MASK 60
0x0250 Reserved
0x0258 Reserved
0x0260 EIOS BASE 61
0x0268 EIOS MASK 61
0x0270 Unimplemented
0x0278 DMA Conredion Control 52
0x028C0x02FF Unimplemented

3.24 PSC
Register Off set Register Name Page #
0x0300 IBASE 64
0x0308 IMASK 64
0x0310 HINT_CNFG 63
0x03180x0378 Unimplemented
0x0380 HINTSO 62
0x0388 HINTS1 62
0x0390 HINTS2 62
0x0398 HINTS3 62
0x03A0 HINTSA 62
0x03A8 HINTS5 62
0x03B0 HINTS6 62
0x03B8 HINTS7 62
0x03C0 HINTS8 62
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0x03C8 HINTS9 62
0x03D0 HINTS10 62
0x03D8 HINTS11 62
0x03E0 HINTS12 62
0x03E8 HINTS13 62
0x03F0-0x03FF Unimplemented

Misc
Register Off set Register Name Page #
0x0608 PCl_drive 48
0x0610 Rope_config 18
0x0618 Clk_cntl 52
0x0850 Seelnterrupt Sedion
0x06240x067F Unimplemented

3.25 Error
Register Off set Register Name Page #
0x0680 Error Configuration 39
0x0688 Error Status 25
0x0690 Error Log: Master ID 25
0x0698 Rope Error Status 25
0x06A0 Rope Error Clea 26
0x06A8-0x07F7 Unimplemented
0x07F8 No register shoud be assgned to this

locaion. Theregbus controller drivesthe
;/jl:e 11'b0111111111Whentheregbusis
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Register Off set Register Name Page #
0x08030x0847 Information hereis needed by developers,
but canna be given ou. Contad
pa_linux@hp.com.
0x08480x0FFF Unimplemented
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4. ELROY Reset Strategy

4.1 Reset Inputs

ELROY implements a hierarchicd reset strategy. At thetop d the structure is the system bus
reset which resets everything that can bereset in ELROY. The software generated resets are i sted
in the tables below. The resets are shown below in order of most effed onthelogic to least.

ELROY Reset Inputs

pwr_rst L Power reset pin, low true. External inpu driven by Dill on, asserted at power
up. Unasserted asynchronowsly from Dill on when power isgood. Used to
tristate ELROY's pads and internal tristate busses. Not used as an rope-master
or ELROY functional reset.

dil_reset L DLL reset, low true. Resets the ELROY bus, strobe and PCI DLL'sin
ELROY. Unasserted asynchronously causing the DLL’sto move toward lock.
Thisinpu pin will li kely be ionreded to pwr_rst_L, however it isfelt to be
safer to have adedicated pin for resetting the DLL’s

rope_reset Rope @mmand resulting from System bus RESET. Thiscommandis snt
continuowsly acossthe ropes as long as RESET# is asserted onSystem bus.
Resets everything in ELROY aswell asthe PCI bus.

rope_soft_reset | Rope command resulting from any of the other resetsin the rope master other
than RESET. Sent continuowsly acossthe ropes aslong asthe reset input is
asserted to the rope-master rope wntroller. Resetsall of ELROY except
registers as well asthe PCI bus. Causes the RF bit in ELROY to be set. The
RF bit must then be deaed by software dter the required 100w PCI bus reset
time.

funct_reset Functionreset, high true. Software reset input generated within ELROY asa
result of awrite to the RF bit in the SIC register. Remains asserted urtil
cleaed by software. Must stay asserted for aminimum of 100w to med the
PCI bus reset requirement. Causes the abiter, PSC and the PCI busto be reset.

4.2 Rules for software resets

The following rules and guidelines shoud be observed by software and firmware when exercising
any of the resets:

*  Rope resets (whether dore asfunction 23 reset or asindividual rope resets) are
intended to work under any condtions. It would be reasonable to use them during
warm boa to ensure that any DMAs that might be in progressare stopped. These
resets are dso used for recmvering from rope arors.

* PCI reset is only intended to work when the bus is quiescent. Asgerting this reset
whilethe busisadiveislikely to pu ELROY in a @mnfused state. The only reason
for making this reset software antrollableis OLR. So, it isreasonable to assume
that the bus will be quisced before OLR operations.
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* PCI reset is different from othersin that it must be deared by software. All others
finish ontheir own. The PCI reset was gedal cased in thisfashionto suppat OLR,
where the bus must be held in reset indefinitely while an OLR operationis taking
place Resetting aropewill set PCI reset soit isnecessary to clear PCI reset
before procealing.

*  When cleaing PCI reset, make sure that the minimum PCI reset time is met.

4.3 Hardware behavior during software resets

Generaly, software resets are treaed like fatal error mode. When arope reset is dorg, all
previously issued PIO reals that hadn't made it badk up the rope will return all 1s. Of course,
previously issued PIO writes may get lost, however, sincethe destination deviceis also being
reset, it isunlikely that anyone can tell if the writeswere lost. And DMA realsin progresswill
be kill ed immediately. Previously posted DMA writes could also belost. PIO transadionsissued
after the reset will not belost, even if software fail s to wait for the rc bit to be deaed. However,
it isrecommended that the rc bit be chedked anyway, in case future revisions of the chip require
that.

During a PCI reset, the PCI interfacebehaves exadly asif in fatal mode. Whilethe busisheldin
reset, PIO reads will return all 1s, PIO writes will be bit bucketed. No DMA could be taking
place

4.4 Impacts of Resets

Theimpads of eat of thereset inpusis sown in thetable below. An X inthe mlumn indicaes
that the spedfied block is reset by the reset at the top d the wlumn.

45 ELROY Reset Signals

The ELROY reset block generates the signals listed in the table below.

ELROY Reset Signals

reg_reset High true, asserted as aresult of rope_reset command. Setsall registersto
their reset state.

core_reset High true, asserted as aresult of rope reset or rope_soft_reset command.
Resets all of ELROY except registers, arbiter and the psc.

soft_reset High true, asserts asaresult of rope_soft_reset command. Causes the RF

and RChitsto be set. Must be deared by software dter the required 1008
PCI bus reset time.

psc_reset High true, asserted as aresult of rope _reset command, rope_soft_reset
command, a funct_reset. . For arope reset command stays asserted urtil
rope reset command goes away. For rope_soft_reset command a
funct_reset remains asserted urtil cleared by software. Resets arbiter and
psc (except registers). Thisreset aso cleasthe mask register causing the
pmc to go into fatal mode.
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pci_reset L

Low true, asserted as aresult of rope_reset command, rope_soft_reset
command, a funct_reset. For arope reset command stays assrted urtil
rope reset command goes away. For rope_soft_reset command a
funct_reset remains asserted urtil cleared by software. Reset signal to the
PCl bus. Reals of the PSC SIC register return the value of thisreset signal.

The table below shows where the ELROY reset signals go.

5| B | 3 gy
ELROY Blocks % T 9_’| = 9_’| I'9§|
(]
O (@] = —
o 9 S) g 89
Blocks w/Registers X
Core (Except PSC & Arbiter)
PSC & Arbiter X
PCl Bus X
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5. 1/0O Ropes

A ropeisahigh-speed pant-to-point connedion between the System Bus to Ropes
bridge (rope-master) and ELROY. Up to two ropes can be bunded together for
bandwidth upto 50(MBytes/s.

5.1 Rope Configuration Register

The rope @nfiguration register contains the information indicating doude-wide rope
communication as well as enabling two and four wide rope communicaion. Reads of the register
return the last value written. Writes of the register only take dfed after adireded reset to the

affeded ropes.
P R : : L
c ope Configuration c
i OFFSET: 0x0610 E
6|6|6|6]|5]|5|5|5|5|5|5|5|5|5|4|4|4|4|4|4|4a|4a|4]4]|3]|3]|3]|3]|3]3]3]3
3[(2)]1|cjg|8&8|7]|]€|5)4f3|2f[1)]Ccf¢g|8|7]€]|]5]4)3|]2)|]1[c|ce[&]7|]€]5]4]3]2
Reserved
RESET INITIALIZATION
0

3|3 2122 2 2122 111(1 1 1)11(1)¢|&|7[€|5(4]3|[2]|]1]|C
l1)1]cf¢c|j8f7|jef&j4af3]2|[1]Cc|¢c|&8|7]|]€]|]5E|]4]3[2]1]C

Reserved Q Reserved 518 |=

eservi N eservi =] g_ N

RESET INITIALIZATION
0

Rope Configuration Bit Definitions

M2 Set to two wide rope ammunicaion

Int Set to make unused ropel A/D lines be inpusto be used as extrainterrupts (shoud orly be
set if ELROY isin orewide rope wnfiguration.

Cc2 If low, ELROY is capable of two wide mmmunication

At reset, the rope master is configured for single-wide rope ommunicaion. To change to
doulbe-wide, the foll owing steps must be taken:

1. Read ELROY’ srope mnfigurationregister to determineif the rope is conneded for two wide
rope ommunication (bit 8isal).
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2. Writeto ELROY’srope @nfiguration register, setting it to 0x1. Communicaionwith ELROY
isnat possble until the remaining steps are exeauted.

3. Write to the rope master’ s rope mnfiguration register, setting it to communicate in two wide
mode with the seleded ELROY. Seetherope controller chapter of the rope-master’s ERS.

4. Writeto the rf bit of the correspondng rope control register. Thiswill reset the seleded rope-
master’s rope a@ntroller andthe ELROY below it.

5. Start a software timer to court to 100micro seconds. Thisis the minimum PCI bus reset time.

5. Rea therc hit of the rope-master’s rope wrtrol register to determine when the reset is
complete in the rope-master. Communication with ELROY (registers only) is now possble.

7. Wait for 100micro secondtimer that was garted in step 5above.
8. Write a0 to the rf bit of the ELROY Status Cortrol register.
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6. ELROY Clocks

6.1 Overview

ELRQOY operates in a single frequency domain whaose dock sourceis also the rope strobe inpu,
ostrb. The target frequency is 120-133.3MHz. There ae two Delay Lock Loops (DLL’S) in
ELROY. Themain oreisused to cancd clock insertion delay from the ostrb input to the intenal
clock aswell as generate strobes that get sent out with rope data aquarter cycle delayed from the
data. The seand DLL generates the PCI bus clock. This DLL is used to cancd out ELROY
chip and some board insertion delay for the external PCI bus clock. Two frequencies are
suppated for the PCI bus clock — divide by 4and dvide by 2 d the ELROY chip clock. For the
target frequency of 120-133.3MHz, the PCI frequencies would be 30-33.3MHz or 60-66.7MHz.

6.2 PCI Bus Clock

ELROY’s internal circuits use asignal pci_nx_edge to determine when the external and the
internal clock edges align. The rising edge of the “red” pci clock will always be synchronized
with arising edge of the pci_int_clk. The frequency of the pci_int_clk will aways be an integer
multiple of the red PCI clock (2 or 4). The pci_nx_edge signal all ows blocks that communicate
with PCl to operate withou knowledge of the frequency ratio between the PCI clock and
pci_int_clk. The adua PCI bus clock will not be avail able internally to ELROY.

6.2.1 PCI_CLK_CTRL Register

PCI_CLK_CTRL Configuration
OFFSET: 0x0618

S|cla]a]a]a|ala]4a]a]a]a
1lclelel7]els]|alalzla]c

Reserved
RESET INITIALIZATION

0

[8;]
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[8;]
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Reserved

AP AIod
ENESN]

RESET INITIALIZATION
0
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The operation d the PCI clock is gedfied by the dock control register
(PClI_CLK_CTRL). The PCI_CLK_CTRL register controls the PCI clock divide ratios.
The table below explainsthe fields in the PCI_CLK_CTRL register:

Field bits | Description Vaue
reserved 0
pclk_div 1 Sets the divide ratio for the interna-to-external PCI|0- 2.1
clocks. Thereset valueis1'bl 1-241
dil_reset 2 Causes the delay locked loopto bereset. This bit will be
set to Oat system reset.
dil _lock 3 Real only. Indicaesthat the PCl DLL has dabili zed.
reserved 634

Table 32.Clock Control Register Bit Definition

6.2.2 Modifying PCI Clock Divide Ratio

Thepci DLL in ELROY requires a spedfic procedure to change the divide ratio.

1. Write altotherf bit of ELROY Status _Cortrol register. This putsthe pci busin reset.

2. Writethe new divideratio along with alinthedll_reset bit. E.g. to change from the default
of 4}:1 (33.3MH2) to 21 (60-66.7MH2z) divide ratio, write 0x4 to the PCI_CLK_CTRL
register.

3. Write ayain to the PCI_CLK_CTRL register with the same divide ratio value but with the
dil _reset bit turned dff. (0x0in the example éove). This dartsthe pci dll | ock process

4. Start a software timer to court 200micro seaonds. Thisisthe pci bus minimum reset time.
5. Look for the following two condtionsto bah be met:
a.  100micro secondtimer has expired

b. Area of thePCl_CLK_CTRL register returnsalin hit 3indicaing that the dll has
stabili zed.

6. Write a0 to the rf bit of the ELROY Status_Control register. Thisturns off the reset to the
pci bus.

Revision 1.4 0217/00 Page 21 d 76




A-2AC6-90021 ELROY Externa Reference Spedfication

/. ELRQOY Error Handling

7.1 ELROY Error Handling Details

ELROY performs error detedion and error logging. This functionality is used in isolating the faili ng
comporent. The rope-master contains an independent error register set at ead of itsbus ports. This
register set is used for error logging.

7.2 ELROY Suppo rtability

To alow sofware revision chedking, ELROY contains chip identification and revision registers.
The rope-master also suppats deanfiguration d:
Any PCI port:
* To deoonfigure aPCl, it will bereset. Thisisacomplished through the reset function (rf)
bit in the Status Information and Control (SIC) register in function 0 d that ELROY.
Thisform of reset will put that PCI in fatal error mode, so further accesses to that PCI
will not cause any adion onPCl. More onfatal error mode later.
Any ELROY:
* To deoonfigure an ELROY, itsrope will be reset

7.3 Index of Error Codes

Err or Code Description Page(s)
Pl D: code 0x01 | PCI cad requesting the busfail sto useit. 37
Pl_D: code OXOE | Any PCI device asrts LOCK#. 37
Pl D: code0x12 | ELROY Internal data 31
Pl D: code0x13 | PCl busdata eror (ELROY observes PERR# assrted). 31
Pl D: code 0x14 | PCI data parity 33
Pl D: code0x15 | ELRQOY Interna data 31
Pl D: code 0x16 | PCI dataparity 32
Pl _D: code0x18 | ELRQY internal data 34
Pl D: code0x19 | PCI busdata eror. 35
Pl D: code Ox1A | (ELROY Target) ELROY signals Target-abort.. 37
Pl D: code0x1B | (ELROY Target) PCI Address/ Command perity error. 36
Pl_D: code 0x1C | (ELROY Initiator) PCI no DEV SEL#. 36
Pl D: code Ox1D | (ELROY Initiator) Target-abort from PCI. 36
Pl_D: code Ox1F | Any PCI device asrts SERR#. 37
Pl S: code Ox01 | PCI card requesting the busfail sto useit. 37
Pl S: code 0x03 | PCl busdata eror (ELROY observes PERR# assrted). 31
Pl S: code 0x04 | PCI data parity 33
Pl_S: code Ox05 | ELRQOY Interna data 31
Pl_S: code 0x06 | PCI data parity 32
Pl_S: code 0x08 | ELRQY internal data 34
NI ©: AnAdA~A NNND Nl s Adka ~vAr oC
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Pl S:. code OX0A | (ELROY Target) ELROY signals Target-abort.. 37
Pl S:. code OxOB | (ELROY Target) PClI Address/ Command perity error. 36
Pl_S: code OxOC | (ELROY Initiator) PCI no DEV SEL#. 36
Pl_S: code OXxOD | (ELROY Initiator) Target-abort from PCI. 36
Pl S: code OXOE | Any PCI device asrts LOCK#. 37
Pl_S: code OxOF | Any PCI device asrts SERR#. 37
Pl S:. code 0x12 | ELRQOY Internal data 31

RI E: hit El ELROQY interna data- Write Posting FIFO 34,33
Rl _E: bit RC Rope-master to ELROY rope command garity error 35
RI_E: bit RP Rope-master to ELROY rope parity error 34,31,32

7.4 Error Detection

The tables below summarize the arorsthat Elroy deteds. However, more detail ed (and perhaps more
acarate) informationis sippied in later sedions. Refer to the table on page 22to quickly jump to

spedfic eror cases.

unc Uncorredable
Error

fe Fatal Error
corr  Corredable Error

Description

Severity / Comments

ERR_FUNCTION

Bad parity on PCI Bus interface
(unc) Smart PCI card.
(fe) Dumb PCI cad.

ERR MAP
-PCl

IO_TLB entry invalid
(unc) Smart card
(fe) Dumb card

ERR_IMPROPER

(unc) A PCI card attempted a LOCKed transadion.

ERR _TIMEOUT (unc) PCI master-abort — Smart card
-PCI (fe) PCI master-abort —Dumb card
ERR PARITY Datawith bad parity

- PCl (unc)  Smart PCI card.

(fe)  Dumb PCI cad.
Addressparity
(unc)  Smart PCI card.
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(fe)  Dumb PCI cad.
ERR_ERROR Detedion d PERROR#
-PCI (unc) Smart PCI cad
(fe) Dumb PCI cad
Detedion d SERROR#
(fe) Smart PCI card

(fe) Dumb PCI cad

7.5 ELROY Logging

Thefollowing are the basic eror handing “rules’ ELROY foll ows:
* Do na overwritefirst error, urilessa more severe subsequent error
e Logcorreded errors.
* Logsmust beinitialized to Oif there ae noerrors.
» Logenowh informationto isolate fault to FRU level. However, FRU isolationis nat guaranteed.
* Logging must occur immediately after the eror is deteded
*  Where gplicable, log the requester, target, responder, and syndrome associated with the aror.

7.5.1 Errorlogging registers

Therope interfacein the PCI interfacein ELROY will | og errorsin their respedive Error Code registers
defined below. The format of the aror code register for the rope interfacein ELROY is shown later.
Instead of Estats, thisfield reportsaunique eror code for ead error. The Estat can be determined from
that error code. A, C and D bits and the severity are nat be implemented either, sincethey too can be
inferred from the error code. This approach all ows firmware or diagnastic software to determine exadly
which error took place The OV bit indicaes overflow. For ELROY it is %t when multiple erors occur
before software has had a chanceto read the aror code register.

The Format of the ELROY PCI error logging register is snown below.
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) ELROY PCI_Error Register L
: OFFSET: 0x0688 .
€[6[Cc[e[E[E[5[S[E[E[5[5[5]clalalala]afalalala]a]a[zlala]a]a[za]z2
cl2f1fcfefef|7|ef|fEfaf3fz2|1|Cc|c|&|7|€e|[EfAa|3|z2|1|[Cc|[c|&|7|[€e|[E|[A|]3]2
Reserved
RESET INITIALIZATION
0/0|0|0|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|0O|0O|0O|0|O
3|12|2|2|2|2|2|2|2|2|2|1|1]1|1]1]1]1]1]1|1|]¢|8|7|]€e|Et|]4]3]|]2]|]1]C
1lolele|7]els|alz]2]|1]|c|elel7]|e]lslalz]2]1]c
Reserved 8 ERR _CODE
RESET INITIALIZATION
0{0|0O|0O|l0O|O|O|O|O|O|O|O|O|O|O|JO|0O|O|0O|0Of0O|0O|0Of0O|0O|0O|0O|0O|0O|0O|0]O0

The Format of the ELROY rope interface eror logging register is shown below. Instead of an error code,
it hasindividual bits for ead error that it can deted, sincethere ae only 3 passbiliti es.

t ELROY_Rope Error Register ';
P OFFSET: 0x0698 E
€| 6| €| €|5|5|5|5|5|5|5|5|5|5|4|4|4|4|4|14|4|4|14|14|3|3|23|3|]23]|3|3]|3
cl2j1jcfjefef7fefsf4|3]2]1|]C|)g|)&|7|€|5|4|3|2|1|[c|[e|[&|[7[€e|[&E|4]3]2
Reserved

RESET INITIALIZATION
0j0|0f0O|0Ol0O|0O|0Of|O|0O|0O|0O|0O|O|0O|0O|0O|O|O|0O|0O|0O|0O|0O|0Of0O|0O|0O|O]|0O|0O]|O0
312|12|12|2|2|2|2|2|2(2(1f1f1f(1f(1(1)1)1)1|21)¢c|8&|7|]€|]5]|]4|3|2|1(C

1]0]¢|&|7]€]&]4]3]2]|]1]|]C|¢c|&]7]€]E|]4]3]2]1]C
R R| E
Reserved clpli

RESET INITIALIZATION
0j0|0f0O|0Ol0O|0O|0Of|O|j0O|0O|0O|0O|O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|O0]|0O|0O]|O0

El: ELROY internal error. (Described later in this chapter.)
RP: Rope-master to ELROY Data parity error. (Described later in this chapter.)
RC: Rope-master to ELROY Command control parity error. (Described later in this chapter.)

7.5.2 Other logging registers

For some erors, information keyondthe aror codeislogged. Thisis generally to help error isolation.
The chaiceof what to log is gedfic to ead type of error andis described later. The registersfor logging
are sprinkled through ou the dip, so their descriptions are similarly spread ou inthe ERS. Onelogging
register that isimplemented in the aror block isthe Error_Log_Master_ID register. That register is

described below:
E Error_Log_Master ID Register ';
E OFFSET: 0x0690 E
e|le6|e6|e|s|[s|s|5[5|s5|5|5|s5|5|4|ala|a|a[a|4a|a|4a]4a|3]2]|23[a3]|3|[3][z3]3
l2f1]clefle|7|e|[s]4|3]|2])afc|e|le|7]e|c5|a]3|2]|1]|]c|e|e]|7|[6e]c]|4a][3]2
Reserved
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RESET INITIALIZATION
0/0|0l0|0Oj0O|0O|OlO|OfO|O|O|lO|OflO|O|O|0O|O|O|0O|O|0O|O|0O|O|0O|0O|O|O0]|O
3lzlz]zlalz]zlzz2]z]a|aafa]a]afafala]a]ee|7[e|c]a]a]z]1]C

1]ofelef7|e|sfa]af2]|1]|c|elef7]|e[5]a]al2]1]c

P
Reserved G| F| E| D| C| B| Al M
C

RESET INITIALIZATION
0/0|0[0|0{0O|0O|O(0O|Of(O|O|O|O|Of0O|0OjO|0QO|O[0O|O[O0O]|O0]X|X]|X[|X]X[]X]|X|X

: Setif ELROY itsalf initiated the transadion that caused an error.
Set if bus master conneded to pci_rega L initiated the transadion that caused an error.
Set if bus master conneded to pci_regb_L initiated the transadion that caused an error.
Set if bus master conreded to pci_reqc L initiated the transadion that caused an error.
Set if bus master conneded to pci_reqd L initi ated the transadion that caused an error.
Set if bus master conreded to pci_rege L initiated the transadion that caused an error.
Set if bus master conneded to pci_regf L initi ated the transadion that caused an error.

. Set if bus master conneded to pci_reqg L initi ated the transadion that caused an error.

ote: Logging of master ID isrequired orly for some arors, as explained later. Above register

contains valid information only when such an error islogged. When the register does contain

valid information, orly one of the bits can be set.

v
<
0

ZOmMmoow >

7.5.3 Clearing the error logs

Similarly, PCl interface erorsare deaed using STATUS_CONTROL in ELROY function 0.Rope arors
in ELROY are logged in the same function as PCI errors. Since STATUS _CONTROL for that function
isused for PCI errors, rope arors are once aain cleaed with aspedal register like

STATUS _CONTROL. The adual STATUS _CONTROL registers are described elsewhere. Therope
related ores are described here.

E ELROY_Rope Control Register I;
i OFFSET: 0x06A0 E
€| 6|€6|€6|E5|E|E5|E5|5|5|5|5|5|&5|4|4|4]|4|4]|4]|4]|4]|4]|4]|3|3|3|3]|3]|3]|3]3
<]l2]1]|c|g|8|7]|€]|5]4]|3]|2|1]c|¢c|&8|7]|€]|5B5]|4]|3]|]2]|1]|]c|9|8]|7]|€6]5]4]3]|2
Reserved

RESET INITIALIZATION

0j{0|0|0|0|0O|lO|OlO|0O|0O|0O|0O|0O|O|O|Of|0O|0O|0O|0O|0O|0O|O|0O|0Of0|O0O|0O|0O]|0O]O
3(2f2f2f2f 22222222 fafafafafafafafafafe|7|6|[E[4af[3|[2][1]cC
l1jof¢j8f7)jef&j4f3]2|1]c|¢c|8|7]€]|]5]4])3[2]1]C
c|C
Reserved elRereerved
RESET INITIALIZATION

0j0|0fl0|j0O|0Of0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0Of0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O|0O]|O0

ce Clea enable. Cleaed by hardware whenever anew error islogged.
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cl: Cleasthe ELROY_Rope Error register if ceiscurrently set. For more information oncl and ce
please seethe SPFA platform EAS.

7.6 ELROY Availability

ELROY will include an HF bit inits STATUS_CONTROL register. If thisbit is st, ELROY returnsa
HardFail response on PIO reads as an error indication. If it isnaot set, -1 datais $nt as an error indicaion.
Errors areindicated when a PIO read recaves bad parity data, or master-abort or target-abort. Also, if
ELROY isadrealy in Fatal Error mode when aPlO read isreceved, an error indicaionis snt.

Supported PCI card types.
Smart(HA Safeor HA Vital)

A smart card isrequired to deted, signal, andlog any addressor data parity errors. If a parity
error is deteded then the cad isresporsible nat to use the data associated with the transadion. A
smart card is required to perform gracdul protocol completion o all transadions with error
condtions; i.e. the cad will not hang the bus.

PCI busses that would atherwise be considered dumb shoud temporarily be configured as smart
during the time period when firmware is palling for card presence (i.e. the “buswalk”). Thisis
necessary becaise master aborts due to absent cards will result in a PCI fatal condtionin dumb
mode.

Dumb (HP STD or HP Min)

A dumb card is defined by its inability to guaranteedetedion, signaling, and logging of address
and/or data parity errors, aswell as gracdul completion d al transadions which include eror
condtions. A dumb card has the patential of using datawith bad perity.

ELRQY asdstsin error containment for dumb cards by going into fatal mode for most errors.
Software must tell ELROY whether a particular PCI isdumb o smart, by programming the S bit
in Error Config register. Error Config register is described in Sedion 7.16.f any cad onabusis
dumb, software shoud designate that PCI as dumb. Also, the intended configuration with
ELRQY isto havejust one PCI dlot per ELROY. Inthat case, it may be accetable to always
mark the PCI as dumb.

ELROY PCI data error general behavior
For outbound dta (i.e., PIO writes and DMA reads), the general approach isto always snd catato
PCI. If the datais known to be bad, it will be sent with pasoned parity. However, for PIO writes, if
the aror happens above ELROY, the datais discarded before it getsto PCI.
ELROY will drop DMA write datawith bad parity for the initial datawith bad parity and all
subsequent data for that transadion. If the aror took placeon PCI, ELROY will signal the PCI card
with PERR# for the initial datawith bed perity and all subsequent data for that transadion.

If ELROY recaves bad parity dataonaPlO read, it will return -1 data or a HardFail resporse onthe
system busfor all datain that transadion.

ELROY will alwaysflag bad datawith bad parity to all ow the PCI card to deted that.
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ELROY will always deted, signal, andlog data erors at PCI ports, and rope ports thus leaving atrail .
High Avail ability Systems

To guaranteedata containment in al cases, al of the PCI cards must be & least an HA Safe cad.

7.7 Fatal Mode behavior in Rope-master and ELROY

Both the rope-master and ELROY implement fatal modes. The one in the rope-master is cdl ed Rope
fatal mode, whilethe onein ELROY iscdled PCI fatal mode. In the rest of this document, fatal mode,
by default, refersto PCI fatal mode.

7.7.1 Rope fatal mode behavior

Rope Fatal mode is entered whenever an error isreported in Rl (rope-master’ srope interface eror 10g).
Seethe Rope-master’ s ERS for additional information.

Note: Rope fatal mode gopliesto individual rope interfaces.

Actions taken in rope fatal mode:

* Discad datafor DMA writes from that rope.

» All datareceved after the rope goes fatal is discarded.

» Some of the datareceved before the rope went fatal may also be discarded.

e Stopsuppying datafor DMA reads.

* Return either -1 data with Normal Data response or arbitrary data with HardFail response (based
onthe state of the HF bit) for PIO reals. Some read resporses recaved before the rope went fatal
may also turninto -1 or HardFail, per state of the HF bit. Pee to pee reads will awaysreturn a
target abort onthe source bus if the destination busisin fatal mode, regardlessof the state of the
HF bit.

» Discad PCl datafor:

* PIO writesto memory or io pat space

* Pee to pea writesto memory or io pat space

»  For nonposted 10 port spacewrites, athough the write datais discarded, anormal
completionis returned to ensure that the transadion completes gracdully on the source bus.

* Allow accessto all of the rope-maseter’ sregisters.

* Registersfor the ELROY below the fatal rope ae not accessble, of course.

* Therope-master will put the ropein soft reset mode. Thiswill reset the ELROY andall PCI
devices below that ELROY. Also, the FIFOsin rope-master that talk to that rope only are reset
by thisreset. Contents of ELROY registerswill be preserved. PCI has no concept of a soft reset,
so PCI card registers will not be preserved.

Rope Fatal Mode Recovery
* The aror logs sroud be deaed using the gpropriate RopeN_cortrol register described ealier.
* Fushthe cate using the Flush-cade bit in the FLUSH_CTRL register.
* Purgethe TLB Trandation Cacdhe using the PCOM register.
» Therope must be reset; also with the RopeN_control register. As described above, ELROY was
arealy reset. The rope reset will bring ELROY out of reset.
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» At thispaint, the rope fatal mode has ended. However, software shoud chedk the aror logsin
ELRQOY andtake gpropriate ation onthem before returning to namal operation.

* Some arors have the potential to corrupt registers. Whilethisisalow probability, it would be a
good padiceto reinitialize ELROY registers after recovering from rope fatal mode.

* If recovery isnot going to be dtempted (i.e. ELROY is being deconfigured), the cate flush and
TLB purge steps $oud still be performed

7.7.2 PCI fatal mode

PCI Fatal mode is entered whenever afatal error isreported in Pl (ELROY’s PCI error log). Where eror
handi ng diff ers between smart and dumb PCI modes, the PI error log codes are listed separately asPl_S
and PI_D respedively. Fatal errors are arors whose logging description contains ‘f €' in thetable. Fatal
errors have log codes of 0x10 a above, nonfatal errors Ox0f or below.

Actions taken when PCI goes in fatal mode:

*  When PCI goes in fatal mode, the aurrent transadionswill still be completed onPCI bus.

» Disable ahitrationfor that ELROY:

» Arbitrationisdisabled by cleaing all the bitsin the ELROY arbitration mask register.

* Return either —1 cata with Normal Data reporse or arbitrary datawith HardFail respornse
(based onthe state of the HF bit) for PIO reads.

» Discad PCl datafor:

* PIO writesto memory or io pat space

* Pee to pea writesto memory or io pat space

»  For nonposted 10 port spacewrites, athough the write datais discarded, anormal
completionis returned to ensure that the transadion completes gracdully on the source bus.

e Mask al interrupts from the PCI that isfatal. Thisis dore by setting the mask bitsin all
entriesof the  I/O SAPICin that ELROY.

* Allow accessto all Rope-master and ELROY registers.

* PCI Corfiguration Reads and Writes will not be dlowed.

Thefollowing must be doneto recover from PCI fatal mode:

» Clea the eror code.

*  Fushthe cate using the Flush-cade bit in the FLUSH_CTRL register.

e Purgethe TLB Trandation Cacdhe using the PCOM register.

» Enable PIO cycles. Thisisdone by writing a1 to kit O of the Arbitration Mask register. Now,
PCI configuration cycles and aher PIO accesses may be performed in order to diagnose the
error and take @rredive adionwhere possble.

* Enable DMA andinterrupts for cards; this may or may not include the problem card.

If recovery isnat going to be @tempted (i.e. PCl is being decmnfigured), the cade flush and TLB purge
steps houd still be performed.

7.8 Cache and TL B State after PCI fatal and Rope fatal

The TLB must be purged during the recovery from ead rope or PCI fatal condtion.

Trangdlation cache entries fetched following a TLB missare locked urtil they are dther purged or used to
succesqully trandate a gcle. A rope or PCI fatal condtion can paentialy leave an entry locked,
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reducing the useful size of the translation cache during the period after the fatal condtion, before the
cade purge in the recovery sequence. Sincethere ae more TC entries than there ae ropesto go fatal,
this condtion can rever fully inhibit DMA forward progress

When arope or PCI goes fatal, cade lines may be left in an inconsistent state because aretried PCI cycle
may never be completed.

The TLB and cate mnsiderations described above for Rope and PCI fatal condtions also apply
following aropereset: TLB purge and cade flush precaitions sroud be used foll owing a rope reset,
unlessit can be guaranteed that all DMA traffic ona given rope was siccessully quiesced before the
software isaued the rope reset. The cache flush precaution shoud be performed after eve'y rope reset,
regardlessof whether traffic was quiesced, since @rred operation d the DMA read adering scheme
depends uponit.

These precautions are not needed following a PCl reset, since PCl resets are only all owed when all traffic
to o from the busin question has been quiesced, and PCI resets do nd reset the ELROY ordering
courter.

7.9 Elroy Transactions

The aror tables below include aror logging information d theform*(Pl_S: ERR_PARITY, D, corr, rs)
Log code 2, TID[7:4], syndrome.” Thefields are:

Where deteded. Valid values are:
RI_E ELROY’sropeinterface
PI_S PCl interfacedesignated smart
PI_D PCl interfacedesignated dumb

Estat. Thisis suppied for reference only. Hardware will nat log the Estat. It will | og aunique aror code
for eadh individual entry below.

Additional status: A, D, or C. These indicate whether the aror is on address data or control. Hardware
does nat log this either. The information can be inferred for the eror codes.

Severity. Values, in order of increasing severity, are: corr, urc, and fe. Hardware does nat log severity
explicitly, bu it isimplied by the aror code. Hardware is aware of the severity in that it does not
overwrite arors unlessthe subsequent error is of higher severity.

Requester/responder. Vaue of rq indicates that the dip logging the eror was the requester in the
transadion, rsindicaes it was the responder. Thisisalso inferred from error code and nd actually logged.
The ‘Code’ fieldisfollowed by a number that is unique for ead error. Sometimes two numbers are
asdgned to the same aror. This happensif the aror has a diff erent severity for smart vs. dumb PCIs. The
error code islogged in the Error register. A value of 0 meansthat no error islogged. When an error has
been logged in the Error register, it can be deaed with the SIC register. For the ELROY rope interface a
two-letter aaonym identifies the bit in the aror register that is st.

The remaining fields gedfy what other informationislogged when that error takes place
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7.9.1  PIO Writes (including 1/O port space)
Error Type | Rewvery Target BusData Action (Dumb) Action (Smart)
Type Value
Rope-master | OS/Driver/ca | None Hold ELROY inreset so that it stops
to ELROY rd respondng ontherope. Thiswill eventualy
rope parity cause the rope-master to invoke rope fatal
error mode (because PIO reads will not get aread

return, a PIO writes will badk up the CDF).

(RI_E: bit RP, err_parity, a/d, fe, rs?) Log:

NOTE: Holding ELROY inreset isadistinct ELROY mode, which we may term ELROY Rope Fatal
Mode. It isatransient rather than a steady-state mndtion, sinceit inevitably causes the rope-master to
enter Rope Fatal mode, which in turn resets ELROY. It isused orly to guarantee ontainment and
forcethe rope-master into rope fatal mode.

Note: The same aror code can belogged duingaPlO read or aDMA read

Error Type | Rewvery Target Bus Data Action (Dumb) Action (Smart)
Type Value
ELROY OS/Driver/ca | PCI bus. Bad parity. | No Containment. Containment.
Internal data | rd PCl Fatal.
(PI_S: code 0x05, err_function, d, ur, rq) Log:
(PI_D: code 0x15,err_function, d,fe, rq) Log:
None ELROY register. Register upceted, PCI goes fatal.

(PI_S: code 0x12,err_function, d,fe, rq) Log:

(PI_D: code 0x12,err_function, d,fe, rq) Log:

Rationde: Thisgroup d errors can ke caused by upstream errors. If any such error islogged, this
error can beignared. Otherwise, this error is definitely in ELROY. Either way, no addtiond loggngis

needed.

Error Type | Rewvery Target Bus Data Action (Dumb) Action (Smart)
Type Value

PCl busdata | OS/Driver/ca | PCI bus. Bad parity No Containment. Containment.

error rd data.

(ELROY PCI Fatal.

observes (PI_S: code 0x03, err_error, d, ure, rg) Log:

PERR#

asserted). (PI_D: code 0x13,err_error, d,fe, rq) Log:

Rationde: If thiserror islogged, the rope-master must have sent good dda and an atual parity aror
must havetaken pdaceon PCI. The ard that deteded it shoud set the ‘ Deteded Parity Error’ bit inits
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Error Type

Reoovery
Type

Target Bus Data
Value

Action (Dumb)

Action (Smart)

PCI Status register. Thisisto identify the requester andthe responcer.

7.9.2 PlOreads (including 1/O port space)
Error Type | Rewvery Target Bus Data Action (Dumb) Action (Smart)
Type Value
Rope-master | OS/Driver/ca | —1 dataor HardFail Hold ELROY inreset so that it stops
to ELROY rd on System bus. respondng onthe rope. Thiswill eventually
rope parity cause the rope-master to invoke rope fatal
error mode (because PIO reads will not get aread

return, a PIO writes will badk upthe CDF).

(RI_E: bit RP, err_parity, a/d, fe, rs?) Log:

NOTE: Holding ELROY inreset isadistinct ELROY mode, which we may term ELROY Rope Fatal
Mode. It isatransient rather than a steady-state cndtion, sinceit inevitably causes the rope master to
enter Rope Fatal mode, which in turn resets ELROY. It isused orly to guarantee ®ntainment and
forcethe rope-master into rope fatal mode.

Note: The same aror code can be logged duing aPlO write or aDMA read.

Error Type | Rewvery Target Bus Data Action (Dumb) Action (Smart)
Type Value

PCI data OS/Driver/ca | System bus. -1 data ELROY assrts ELROY assrts

parity rd or HardFail resporse. | PERR# for theinitial | PERR# for the initial

Bad PCI byte
modifies all data
requested in the
transadion.

and conseautive data
words.

PCl Fatal.

and conseautive data
words.

(PI_S: code 0x06, err_parity, d, urc, rq) Log: address

(PI_D: code 0x16,err_parity, d,fe, rg) Log: address

Note: If the transactionisa PCI config cyde, the logged add essis the addressof the mnfig daa
register, na the value in the wnfig addess register. In ather words, it isthe addressthat software
read from, na the addressthat appeared onPCl.

Error Type

Remvery
Type

Target Bus Data
Value

Action (Dumb)

Action (Smart)
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Error Type | Rewvery Target BusData Action (Dumb) Action (Smart)
Type Value

ELROY OS/Driver/ca | Rope. Bad parity

internal data | rd data.

- Write (RI_E: bit El, err_function, d, um, rs) Log:

Posting FIFO - = P :

Rationde: Sending pasoned parity onthe rope ensures that the rope goes fatal throughELROY to
rope-master rope parity eror (seebelow). The purpose of loggngthiserror isto facilit ate isolation.

Note: Thiserror isaso listed in the DMA write table.

Error Type | Rewvery Target BusData Action (Dumb) Action (Smart)
Type Value
ELRQY to OS/Driver/ca | System bus. -1 data Rope fatal mode
Rope-master | rd or HardFail resporse
rope parity for all datarequested
error in the transadion.
(RI: code Ox11,err_parity, d,fe, rq) Log:

Note: Thiserror isaso listed in the DMA write and DMA rea tables.

7.9.3 DMA writes
Error Type Remvery Target BusData Action (Dumb) | Action (Smart)
Type Value
PCI data parity OS/Driver/ca | No data sent to the ELROY aswrts ELROY aswrts
rd rope-master for the PERR# for initial | PERR# for initial
initial PCl dataphase | and conseautive | and conseautive
with bad parity and datawords. datawords.
for al conseautive PCl Eatal. DMA
datawordsin that . :
transadion. write or interrupt
data discarded
for any
subsequent
transadion.

(PI_S: code 0x04, err_parity, d, urc, rs) Log:

(PI_D: code 0x14,err_parity, d,fe, rs) Log:

NOTE: Inthe Dumb PCI case, PCI fatal mode can't disable abitration guckly enouwgh to prevent
ancther DMA write or interrupt transadion from starting onthe PCI bus. Any such transadion will
complete on PCl, but be discarded.

Rationde: The PCI card will set ‘Data Parity Error Deteded' bit in PCI status register. That identifies
the requester andrope-master is known to be the responcer.
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Error Type Reavery Target Bus Data Action (Dumb) | Action (Smart)
Type Value

ELROQOY internal data | OS/Driver/ca | Rope. Bad parity

- Write Posting FIFO | rd data.

(RI_E: bit EI, err_function, d, ur, rq) Log:

Rationde: Sending pasoned parity onthe rope ensures that the rope goes fatal throughELROY to
rope-master rope parity eror (seebelow). The purpose of loggngthis error isto facilit ate isolation.

Note: Thiserror isalso listed in the PIO read table.

7.9.4 DMA reads
Error Type Remvery Target BusData Action (Dumb) | Action (Smart)
Type Value
Rope-master to OS/Driver/ca | PCI bus. Bad parity Hold ELROY inreset so that it stops
ELROY rope parity rd for the 32 [t word respondng ontherope. Thiswill
error that has one or more | eventually cause rope-master to

bad perity bytes.

invoke rope fatal mode (because PIO
readswill not get area return, o
PIO writes will badk upthe CDF).

(RI_E: bit RP, err_parity, &d, fe, rq?) Log:

NOTE: Holding ELROY inreset isadistinct ELROY mode, which we may term ELROY Rope Fatal
Mode. It isatransient rather than a steady-state mndtion, sinceit inevitably causes the rope-master to
enter Rope Fatal mode, which in turn resets ELROY. It isused orly to guarantee ontainment and
forcethe rope-master into rope fatal mode.

Note: The same aror code can belogged duing aPIO write or aPIO read.

Error Type Reavery Target Bus Data Action (Dumb) | Action (Smart)
Type Value
ELRQY internal data | OS/Driver/ca | PCI bus. Bad perity No Containment. | Containment.
rd for the 32 [t word ELROY observes | ELROY observes
that has one or more | PERR#. PERR¥.
bad perity bytes. PCl Fatal.

(PI_S: code 0x08,err_function, d, um, rs) Log:

(PI_D: code 0x18,err_function, d,fe, rs) Log:
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Error Type Remvery Target BusData Action (Dumb) | Action (Smart)
Type Value
PCI bus data eror. OS/Driver/ca | PCI bus. Bad parity No Containment. | Containment.
rd data. ELROY observes | ELROY observes
PERR#. PERR#.
PCl Fatal.

(PI_S: code 0x09,err_error, d, ure, rs) Log:

(PI_D: code 0x19,err_error, d,fe, rs) Log:

Rationde: The PCI card will set *Data Parity Error Deteded’ bit in PCI status register. That identifies
the requester and ELROY is known to be the responcder. No addtiond loggng by ELROY.

Notes:

No containment indicates that rope-master has nt the data with bad parity to the PCI card and it
canna guaranteethat the cad will not use the data.

7.10 Rope command errors

A number of rope arorswere dready described in precealing tables. However, these do nd cover errors
in rope mmmands. Rope commands passa variety of control information between the rope-master and
ELROY. An parity error in these ammmands s caastrophic and can na be dtaded to any particular
transadiontype. These erors are described below.

command perity error

Error Type Remvery Target BusData Action (Dumb) | Action (Smart)
Type Value

Rope-master to OS/Driver/ca | None Hold ELROY inreset so that it stops

ELRQY rope rd respondng ontherope. Thiswill

eventually cause the rope-master to
invoke rope fatal mode (because PIO
readswill not get aread return, o
PIO writeswill badk upthe CDF).

(RI_E: bit RC, err_error, ¢, fe, rs/rg) Log:

NOTE: Holding ELROY inreset isadistinct ELROY mode, which we may term ELROY Rope Fatal
Mode. It isatransient rather than a steady-state mndtion, sinceit inevitably causes the rope-master to
enter Rope Fatal mode, which in turn resets ELROY. It isused orly to guarantee ©ontainment and
forcethe rope-master into rope fatal mode.

7.11 PCI Bus Errors

Error Type | Rewvery Target BusData ELROY Action PCI Action
Type Value
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Error Type | Remvery Target Bus Data ELROY Action PCI Action
Type Value

(ELROY OS/Driver nore. (ELROY Assrt SERR#.

Target) PCI completeswith a :

Address/ Target-abort) %: Fatal if dumb

Command :

parity error. (PI_S: code 0x0B, err_parity, a, urc, rs) Log: Master ID (seenote 1.)

(PI_D: code 0x1B, err_parity, a, fe, rs) Log: Master ID (seencte 1.)

Note: Inthe case of an addessparity eror, the PCl specall ows either a target-abat or noresponse
(which would lead to amaster-abart). In ELROY, target-abart was an easier implementation, so that

was chasen.

Error Type | Remvery Target Bus Data ELROY Action PCI Action
Type Value

(ELROY OS/Driver -1 dataor HardFail to | Master Abort. Return

Initi ator) PCI System agent for -1 data or HardFail

no Reals. Write data for Reads.

DEVSEL#. discarded

(PI_S: code OxOC, err_timeout, urc, rg) Log: address

(PI_D: code 0x1C, err_timeout, fe, rq) Log: address

Note: If the transactionisa PCI config cyde, the logged add essis the addressof the mnfig daa
register, na the value in the wnfig addess register. In ather words, it isthe addressthat software
read from, na the addressthat appeared onPCl.

Error Type | Reovery Target BusData ELROY Action PCI Action
Type Value

(ELROY OS/Driver -1 data or HardFail to | Set ‘Recaved Target

Initi ator) System agent for Abort’ bit in Status

Target-abort Reads. Write data register, per PCI

from PCI. discarded. spec

(PI_S: code Ox0D, err_error, urc, rg) Log: address

(PI_D: code 0x1D, err_error, fe, rq) Log: address

Note: If the transactionisa PCI config cyde, the logged add essisthe addressof the mnfig daa
register, na the value in the wnfig addess register. In ather words, it isthe addressthat software
read from, na the addressthat appeared onPCl.

Error Type | Remvery Target Bus Data ELROY Action PCI Action
Type Value
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Error Type | Remvery Target Bus Data ELROY Action PCI Action
Type Value
(ELROY OS/Driver Set ‘Signaled Target
Target) Abort’ bit in Status
ELROY register, per PCI
signals spec
;ba(r)?ft- (PI_S: code OxO0A, err_error, urc, rq) Log:
(PI_D: code Ox1A, err_error, fe, rq) Log:
Error Type | Reovery Target BusData ELROY Action PCI Action
Type Value
Any PCI OS/Driver N/A Accesscompleted
device withou atomicity.
asserts (PI_S: code OxOE, err_impro ure, rs) Log: MasterlD
LOCK#. - , &T_IMProper, urc, g:
(PI_D: code OxOE, err_improper, urc, rs) Log: MasterID

Rationde: Thisisan adsisory eror. The OSwill dedde what to do abotithe card that tried to assert

LOCK#.

Error Type | Remvery Target Bus Data ELROY Action PCI Action
Type Value

Any PCI OS/Driver N/A Observe SERR#.

device .

aserts PCI Fatal if dumb.

SERR#. (PI_S: code OxOF, err_error, urc, rs) Log:

(Possbly _ .

signaling an (PI_D: code Ox1F, err_error, fe, rs) Log:

address

parity error.)

Rationde: ELROY can nd differentiate between add essparity arors and dher SERR¢s. Howeve, if
it was an addaesserror, the ard assrting ERR¢ shoud set both the ‘' Sgnded System Error’ andthe
‘Deteded Parity Error’ bits. Otherwise, only thefirst bit will be set. Thisis how software/firmware an

tell these apart.
Error Type | Rewvery Target Bus Data ELROY Action PCI Action
Type Value
PCl card OS/Driver N/A Negate GNT#tothat | A card aserts REQ#,
requesting cad. isgiven GNT# bu it
the busfails failsto asert
to useit. FRAME# within 16
cycles.
(PI_S: code 0x01,err_timeout, corr, rs) Log: Master ID (seencte 1.)
(PI_D: code 0x01,err_timeout, corr, rs) Log: Master ID (seencte 1))
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Error Type | Remvery Target Bus Data ELROY Action PCI Action
Type Value

Rationde: PCI specsaysthat if a card requests the bus andis granted the bus, it must start a
transaction by asserting FRAME# within 16cydes after GNT# was assrted. If nat, the card may be
asaumed to be broken andthe arbiter may stop grantingit the bus. While ELROY itself does not
disable arbitration for the erant card in this stuation, it is advisable for software to doso.

Notes:
Master ID spedfies which card was the bus master at the time the aror took place Master ID is
generated by ELROY’ sinternal arbiter. The Master ID will nat be meaningful if an external
arbiter isbeing used. Master ID islogged in Error_Log_Master _ID register described in sedion
11.4.2.

7.12 Interrupt transactions

Interrupt transadions moving through the I/0O sub-system are treaed like write transadions. Theresult is
that the portion d the interrupt transadion that shows up onthe data busis parity proteded and parity
errors will cause bad perity to be suppied onthe system bus. Generally, all the erors described in

Table 7-6 (for DMA writes) can also belogged oninterrupts. |.e., when aDMA writerelated error codeis
sea, it isposgble that it was adually generated by an interrupt transadion.

7.13 Forcing PCI parity errors

ELRQY provides amechanism to forceinboundand oubound m@rity errors. This can be useful in testing
error behavior of ELROY and d PCI cards conreded to it. There ae 4 separate bitsin the Error Corfig
register (defined in Sedion 7.16 to introduce parity errors for the foll owing cases:

e PIO writes (ELROY drives bad parity data). Enabled when PW bit is 1.

* PIOreas (ELROY invertsincoming parity). Enabled when PR bit is 1.

*  DMA writes (ELRQOY invertsincoming parity). Enabled when DW bit is 1.

 DMA reas (ELROY drives bad parity data). Enabled when DR bit is 1.

Note that the rope-master can nd guarantee apredse relationship between assertion d these bits and
forcing of parity errors. Consider the foll owing sequence

*  PIO write#1 (to PCI)

* Regwriteto force parity error on PIO writes

*  PIO write #2 (to PCI)

If this sequenceis exeauted badk to badk, there is no guaranteethat PIO write #1 will not get aforced
parity error and that PIO write #2 will get one. The delay in having the reg write take dfed isdesign
dependent and no pomises are being made & thistime. To get predictable behavior, set the parity forcing
bits while the busisidle, read the Error Config register and initi ate other transadions only after the
register read is completed.
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7.14 Error Config register

The format of the Error Config register is shawn below. Itsaddressis described in the ELROY ERS.

E Error Config Registers ';
P OFFSET: 0x0680 E
€/6|6|6|5|5|5|5|5|5|5|5|5|5(|4|4|4|4|4|4|4a]4a|4]4]|3]|3]|3]|3]|3]3]3]3
cl2j1jcflefef7|efE|[4|3]2]1]|]C|g|&|7|€|5]|4]|3|2|1|[Cc|[e|[8|[7[€|[E[4]3]2
Reserved

RESET INITIALIZATION
0j0|0|0|0Of0O|0O|0O|0O|O|0O|0O|0O|O|0Of0O|0O|0O|0O|0Of0O|0O|0O|0O|0Of0O|0O|0O|0O|0OfO0]|O
3222222222211 |1|1|1]1]1]|1]|1]1]¢c|8|7]|6€]|5]4]3]2]1]cC

Jfof¢e|(8|7|€|E)4])]3]|]2|1|]C|¢c|8&|7]|]€|]5]|]4|3|[2[1]C

C/DlD|PlP
Reserved SMRWRW

RESET INITIALIZATION
0j0|0|0|0Of0O|0O|0O|0O|O|0O|0O|0O|O|0Of0O|0O|0O|0O|0Of0O|0O|0O|0O|0Of0O|0O|0O|0O|0OfO0O]|O

Bits 3 thru Owere defined in Sedion 7.13. The other bits are:

e S Smart/not Dumb bit. When thishitisal, the busis considered smart. If it isO,itis
considered dumb.

e CM: Config Cycle Hard Fail Mask. When thisbit isa 1, config cycles with no devsel do nd
cause the busto go fatal, do nd log an error, andreturn a -1 if it wasa anfig cyclerea. If itisa
0, ELROY will nat differentiate between configuration cycles and PIO cycles with resped to the s
bit and H bit.
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8. ARBITRATION

8.1 Operation Overview

ELROY’s PCl arbiter will arbitrate between 8 PCI masters -- 7 external masters plus ELROY’s PMC.
The abitration algorithm is based onatwo priority roundrobin system. Agentsin the high priority class
have equal accessto the buswith respea to ead ather. Agentsin the low priority classalso have egual
accesswith resped to ead ather. The diff erence between prioriti esis that masters within the low priority
classas agroup have the same accasto the bus as ead individual high priority agent.

High Priority

> AgentD

Low Priority

Figure 12. Example of ELROY Arbitration

In the example shown in the figure dove, if al agents asserted their REQ# s at the same time, the abiter
would asert GNT# sin thefollowing order: A, B, C, A, B, D, A, B, E, etc. Notethat an agent will not be
granted the busiif it does not request it.

Agents can be assgned either aHigh or Low priority by setting bitsin the Arbitration Priority register. In
addition, software can mask out the REQ# signal from any PCI device so that faulty cards can be
prevented from mastering the bus by setting bitsin the Arbitration Mask register.

There aethreedistinct types of casesthat the abiter hasto ded with, depending on hav many agents are
requesting the bus at once Thefirst case is multiple agents requesting at once, the second ory one agent
requesting, and the third noagents requesting.

If multi ple ayents are requesting the bus then the GNT# signal to the agent granted will only stay asserted
urtil the agent begins atransadion. Oncethe agent granted the bus garts atransadion the GNT# to that
agent is removed and the abiter will we grant the busto the next agent in priority order. If the busisidle
for more than 16clocks after GNT# has been isaued, then then the abiter assumesthat card isnot
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respondng properly and it removes the GNT# to prevent the bus from hanging. The abiter will also send
the ‘stall’ error signal to the aror block which will | og the gpropriate aror code.

If only one agent is requesting the bus, the abiter will keep that agents GNT# asserted aslong asisit
continues to request the busto enable it to domulti ple transadions. When the last agent deassrtsit’s
REQ#, the abiter stays parked onthat agent until it finishesthe transadionin progress At that point
when the PCI busis IDLE and noagent is requesting it, the abiter will park the busonELROY’'sPMC
by asserting the PMC GNT signal internal to ELROY. The performance alvantage to park on ELROY’s
PMC when the PCI busis IDLE isELROY can deassrt the PMC's GNT# in the same dock cycleit
aserts another master’s GNT#. Normally, this could na be dore when the PCI busis IDLE becaise a
master that has the bus parked onit could be driving the AD lines. But, sinceELROY’s PMC has been
designed to na dothis, thereis no danger of bus contention.

In order to better suppart devices that neal to preform many short transadions, a speda mode of the
arbiter (cdled Limited Unfair Arbitration) can be used to grant the bus to the same devicefor severa
conseautive PCI transadions. A Multi-transadion Latency Timer in the abiter will control the total
number of PCI clocks that these multi ple transadions can take. Thistimer valueis st by the Multi-
transadion Latency Timer register. If the master dessserts REQ# o if the abiter’s Multi-transadion
Latency Timer expires or if the busis IDLE for more than 16cycles, then the bus will be granted to the
next master. Each agent can be set to namal, Limited Unfair, or Unlimited Unfair mode (to be described
later) independently but thereis only one latency timer that is ared between al the external masters.
The PMC hasit’s own Latency timer implemented within it’ s block. This enables diff erent timeouts
between the PMC and external devices.

8.2 Arbitration Control Registers

The registers described in the foll owing sedions control the spedfic ELROY arbitration feaures
described above.

8.2.1 Arbitration Mask

The abitration mask all ows ftware to prevent spedfic bus masters from requesting to master the bus.
On pawver up, all masterswill be disabled, and must be enabled by software dter autoconfiguration hes
completed.

A mask bit set to Owill disable abitrationfor that device amask bit set to 1 will enable abitration.
When thereis afatal error, ELROY will gointo fatal error mode where dl arbitration will be disabled.
When Enable Arb (1'b0) isdisabled, it will enter a speda mode where the PMC will throw away all the
datafor PIO writes and return avalue of -1 for PIO reals. In thismode, registersremain accessble
except no configuration cycle will be generated in the PCI bus. This peda mode kegys the ommand
data fifo empty and the software will be életo turn ELROY’ s arbitration badk onlater. This mode dso
disables all other mask bits whileit isa zero.
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) Arbitration Mask Register L
E OFFSET: 0x0080 E
6|6|€6|€|S|E|[E|[E[E|[E|E|E|E|E|4)|4|4|4|4|4|4|4|4|4|3[3[3([3[3[3]]3]3
3[f2)]1|cjg|8&8|7]|]€|5)4f3|2[1)]Ccf¢g|8|7]€]|]5]4)3|]2|]1[c|jce[&]7|[€]5]4]3]2
RESET INITIALIZATION
3|3 2122 2 2122 111(1 1 111(1)¢|¢&|7[€|5(4]3|[2]|]1]|C
1({cfef&8|7|]€|]&)4])3]|]2]|]1|]C|¢c|&|]7]|]6]|]5]|]4|3[2[1]C
m
< E4EY YR RS §
Reserved AP
@|mim|o|o|w|>|2
O
RESET INITIALIZATION
0/0|0(0|0|0f0|1
Field Description Reset Value
Reserved |Must set to Ofor writes, must be ignared for reads. Reserved
MaskG Mask for PCI device G (read/write). 1'b0
MaskF Mask for PCI deviceF (read/write). 1'b0
MaskE Mask for PCI device E (read/write). 1'b0
MaskD Mask for PCI device D (read/write). 1'b0
MaskC |Mask for PCI deviceC (read/write). 1'b0
MaskB Mask for PCI device B (read/write). 1'b0
MaskA Mask for PCI device A (read/write). 1'b0
Enable Arb |If zero, dsables all requests and pus PMC in fatal mode. 1'bl
(read/write).

Table 25. Arbitration Mask Register

8.2.2  Arbitration Priority

The abitration priority register alows ftware to individualy set the priority of ead PCI master
cortroller. A priority bit set to Oindicates aLow Priority; a priority bit set to lindicatesaHigh Priority.
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) Arbitration Priority Register L
E OFFSET: 0x0088 E
E|€E|€6|€|5]5|5|5|5|5]5]5|5|5l4ala]alalalalalalala]alalalala]a]a]a
3l2|1]c|elef7lels5]ala]|2]afc|e|e]|7]|6|5|4alal2]1]|c|efe|7]e]|s]a]3]2
RESET INITIALIZATION
3|3 21222 2]2]2[2]2 1111 11111 fcele|7]|€|s]4alalz|1]cC
1)clelel7lels|alal2]afclelea]l7]|els]alalz]1]c
R A A A A R
Reserved Ommoow >3
@
RESET INITIALIZATION
0(0|0|0|0|0O|O0OfO

Field Description Reset Value
Reserved [Must set to Ofor writes, must be ignared for reals. Reserved
PriG  |Priority for PCI device G (read/write). 1'b0
PriF | Priority for PCI deviceF (read/write). 1'b0
PriE | Priority for PCI deviceE (read/write). 1'b0
PriD  |Priority for PCI deviceD (read/write). 1'b0
PriC  |Priority for PCI device C (read/write). 1'b0
PriB  |Priority for PCI deviceB (read/write). 1'b0
PriA Priority for PCI device A (real/write). 1'b0
PriPMC |Priority for ELROY’s PCl Master Controller (read/write). 1'b0

Table 26. Arbitration Priority Register

8.2.3 Arbitration Mode

The abitration mode register allows ELROY to be configured to suppat Normal Arbitration and Limited
Unfair Arbitration. These feaures allow seleded devices to perform multiple transadions and alow an
ELROY PCI busto have more than the normal seven devices by using logic external to the ELROY chip.

Both modes are seleded ona per agent basis. Each master’s arbitration mode is independent of the other
master’ s modes.

The “Arbitration Mode” is a two-bit field in the Arbitration Mode Register. SeeTable 28 for the proper
valuesto pu inthisfield.
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E Arbitration M ode Register ';
E OFFSET: 0x0090 E
6|6|€6€|€|S|E|[E[E[E|[E|E|E|E|E|4|4|4|4|4|4|4|4|4|4|3[3[3[3[3[3]]3]3
3[(2)]1|cjg|8&8|7]|€|5)4f3|2f1)]Ccf¢g|8|7]€]|]5]4)3|]2]|]1[c|e[&]7|[€]5]4]3]2
Reserved
RESET INITIALIZATION
0|0|0[0|0Ol0O|0O|0Of|0O|0O|0O|0O|0O|O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O]|0O|0]|O0
3(q|12(2|2(2|2|2|2|2|2|2(1|21f(1)21f(1]j1|2|1)|2|1)|)¢c|(&|7|[€|5(4]3|2]|]1]|C
1({Ccfef&8|7|]€]&)4])3]|]2]|]1|]C|¢c|8&|7]|]6]|]5]|]4|3[2[1]C
> > | > | >|2>|2>| > )§>
Resaved SIS|5|5|5|8|8|5]2
RESET INITIALIZATION
0/0|0|0|0|0O|l0O|0O|0Of0O|0O|0Of0O|0O|0Of1|O0
Field Description Reset Value
Reserved |Must set to Ofor writes, must be ignared for reals. Reserved
EA Must be a0. 1'b0
AMG |Arbitration Mode for PCI device G (read/write). 2'b00
AMF | Arbitration Mode for PCI deviceF (read/write). 2'b00
AME |Arbitration Mode for PCI device E (read/write). 2'b00
AMD |Arbitration Mode for PCI deviceD (read/write). 2'b00
AMC |Arbitration Mode for PCI device C (read/write). 2'b00
AMB |Arbitration Mode for PCI deviceB (read/write). 2'b00
AMA | Arbitration Mode for PCI device A (read/write). 2'b00
AMPMC |Arbitration Mode for ELROY’s PMC. 2'b10
Hard-wired to 10.

Table 27. Arbitration Mode Register

Value Description
00 |Normal Arbitration.
01 |Limited Unfair Arbitration.
10 |Reserved.
11 |Reserved.
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Table 28. Arbitration Mode Settings

8.2.4  Multi-transaction Latency Timer

This register speafies the value of the Latency Timer used in Limited Unfair Arbitration mode.
The unitsarein PCI clocks. The abiter will start courting when the master has been granted the
bus. The abiter will take avay grant when the timer expires and the master has darted a
transadion. If the timer expires in an IDLE cycle, the abiter will wait for the master to start
another transadion before giving the grant away. The 16 clock idle timer will , remove the grant
if no transadion results. Setting the timer to zero has the same dfed as changing the abitration
mode to nama mode, i.e. the abiter will take avay grant as on as the master started a

transadion.
) Multi-transaction Latency Timer L
E OFFSET: 0x0098 E
e|le[e|le|s|s|s|s|c|s|c|c|[s|c|a|alalalalalalafalalz|z|a]a]z|a]a]s
al2fa]clele|l7|els]a[3]|2]|1]c|e|e|7|e[5s]|4a]|3]2]|a|c|lefe[7]|6]5]4]3]2
Reserved

RESET INITIALIZATION
0| 0|0|0|0|0O|O|Ol0O|0O|O|0O|0O|O|O|O|O|O|0O|0O|0O|0O|O|O|O|O|0O|0O|0O|0O]|0O]O
alafz]z]z]2|2|2|2f2]2]2|afalalafafafafa]a]a]e]|e|[7|e]s= alz2]1]c
1lcfefe|7]|e]ls]4a|z|2fafc|lele]7z]|e6|ls|afz][2]1]c

Reserved Latency Timer

RESET INITIALIZATION

0| 0|0|0|0|O|O|O|0Of0O|0O|0O|0O|O|O|O|O|Of0O|0O|0O|0]0O]O0 0x00
Field Description

Read Only |Return 0's on Reals, Writes have no effed.

Latency |In untsof PCI clocks.
Timer |Initiaized to Oafter Reset (read/write).

Table 29. Arbiter Multi-transadion Latency Timer
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9.1 Overview

ELROY’sPCl busisa64 [t bus cgpable of running at either 30-33 a 60-66MHz. PCI protocol
spedfiesthat the data bus width is negotiated ona per transadion lasis. So, the transadions
could be dther 32 ht or 64 Lit. ELROY’s PCl is compatible with bah 5V and 3.3/ signaling
environments gedfied in the PCI spec Thisisadcieved by having the output drivers always run
off 3.3V supgy but making the pad circuitry tolerant of 5V inpus. ELROY has an integrated
arbitration controll er (arbiter) that will suppat upto 7 bis masters with noadditional external

logic.

Seethe PCI Master Controller, PCI Slave Controller , PCI Arbiter, and Interrupt chapters
for more detail ed information onELROY’ s PCI interface

9.2 Features

Ropesto PCI bridge

32 Lt or 64 [t operation.

30-33 a 60-66 MHZ operation

3V output drivers with 5V tolerant pads

Programmabl e drive strength in the PCI output drivers (to allow improved eledricd
charaderistics)

Suppat for 64 bt addressng

Complianceto PCI Local Bus Spedfication, revision 2.1

Flexible pre-fetch hint table for optimal DMA performance

Parity oninternal data path, including fifos

Medium speal decoder (Fast decoder when master is 64 kit and sends 64 bt address

9.3 Arbitration Features

Arbitration for 7 masters (in additionto ELROY itself)

Any PCI Master can be granted the bus for conseautive transadions (using a Latency
Timer in the Arbiter)

Programmable abitration piority for ead Master (High and Low)
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PCI Bus PCI Transaction ELROY ELROY
Command Master Slave
Controller | Controller
Generates | Responds
0000 Interrupt Acknowledge yes no
0001 Speda Cycle no no
0010 |I/ORed yes yes'
0011  [I/O Write yes yes'
0100 Reserved no no
0101 Reserved no no
0110 Memory Read yes yes
0111 Memory Write yes yes
1000 Reserved no no
1001 Reserved no no
1010 Configuration Read yes no
1011 Configuration Write yes no
1100 Memory Read Multiple no yes
1101 Dual AddressCycle yes yes
1110 Memory Rea Line no yes
1111 Memory Write and Invali date no yes

! Thisisnot suppated and shoud be disabled. Seesedion 15.3.%or details.
Table 2. PCI Transadion Suppat

9.5 Unsuppo rted PCI Signals
Thefollowing signals are nat suppated by ELROY:

 LOCK# (Thesignal exists, but it doesn’'t lock anything. If a PCl card asserts this sgnal
ELROY will I og an error. Seethe arors chapter for detail s.)

s SBO#

« SDONE

9.6 Selection of PCI clock frequency

After aplatform reset, the PCI bus will be started at 30-33 MHz. If appropriate, it shoud be
switched to 6066 MHz. The dgorithm for dedding that depends on whether the ot is OLR
cgpable or nat. For an OLR cagpable dot, dothe foll owing:
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1. Red the state of M66EN from OLAR_CNTL register.
2. Ifthebitis 1, switch the busto 6066 MHz using the CLK_CNTL register described
next.

For non-OLR capable slots, dothe foll owing:
1. At power up, start the bus at 30-33 MHz.

2. Probethe configuration spaceto find ou which slots are popuated. For slotsthat are
popuated, find ou if the deviceis 60-66 MHz cgpable.

3. If al devices are 60-66 MHz cgpable, switch to 6066 MHz.

Caveat: There wuld be system spedfic considerations here. For example, becaise of bus
length, a particular bus may be incgpable of running at 60-66 MHz even if the devices plugged
into it are 60-66 MHz cgpable. Firmware picking the frequency may neal system spedfic
knowledge to make this determination.

9.7 Programmable drive strength

To get the best signal integrity for signals driven by ELROY, the drive strength of the PCI
outputsin ELROY is programmable. It is controll ed through the PCI__drive register described
below. The board designers must determine the gpropriate value for the PCI_drive register of
eat ELROY. Firmware shoud initialize this value dter a platform reset. Higher numbers
correspondto a stronger drive strength.

E PCIl_drive Register I;
i OFFSET:0x0608 E
€E|6|6|€|E5|E|5|E|5|&5|&5|&8|&5|5(4|4[4|14|4|14|4(4|4[413|313]3[3]3[3]3
312(1)1Cc|¢e|8|7|€|5|4|13|2|]1|]Cc|c|8|[7|€|&5|14|3|(2|1|[C|¢c|&|7]|]6|E|4|3]|2
Reserved
RESET INITIALIZATION
0| 0|0|0O|0O|0OflO|0O|O|O|O|O|O|O|O|O|O|O|0O|O|O|O|O|O|O|0O|O|O|0O|0O|O]|O
313(2|12(2|12|2|2|2|2|2(2|21|1(1)21f(1)21|1|12|1(1)|¢|[8|7|€|E|]4|3]|]2|[1]|C
1|clel|a|7|e|s|alz|2|1|c|e]|a|7|6]|s5]|alala]1]c
PCl_dr
Reserved ive
RESET INITIALIZATION
00000000 3'b11l
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10. PCI Slave Controller (PSC)

10.1 Operation Overview

The PCI Slave Cortroll er does the cntrol for ELROY respondng as a PCI target as well asthe
control for inbound @dta. PCI target transadionsinclude DMA, pea-to-pee, andinterrupts. The
PSC writes all inbound dtainto the Write Posting FIFO (WPF. For exmaple, DMA write data
and PIO read return data ae handled by the PSC. It dlsoisresporsible for recording errors o the
operating system can take gpropriate recovery steps.

The PSC aso suppatsaHINT lookuptable. Bitsin thistable ae sent aaossthe ropeto the cade
along with the read or write aldressto give the cate hints on the best prefetch and/or flush
padlicy to use for ead PCI device The operation o the HINT look-up table is described in this
chapter. The use of the HINTS is described in the rope-master’ s cate dapter.

10.2 Major Sub-blocks

10.2.1 Address Decoder

The aldressdecoder will determine when the PSC shoud asert the PCl signal DEV SEL#to
claim an accessto thistarget. Accessesthat are daimed include Memory Space ad /O Space
transadions. (I/0 spaceis nat currently suppated and shoud be disabled in the PCI control
register).

10.2.1.1 Memory Space

PCI memory spaceincludes s/stem memory and memory-mapped 1/0. Although ELROY can
master memory-mapped I/O transadions, it is not cgpable of being the target for memory-mapped
1/0 (PCI to PCI). ELROY asaumes that all memory-mapped I/0 that takes placeis destined to the
same PCI bus, and henceit does not neal to intervene. The only memory spacetransadions that
are daimed by the PSC are acceses to main memory (DMA) and transadion based interrupts.

Range registers are used to define the regions of memory out of the 64-bit address pacethat
correspondto memory-mapped I/0. Transadions in this memory range ae nat claimed by the
PSC. All remaining memory transadions are assumed to be DMA and are daimed by the PSC.
The start of these memory regions must be naturall y ali gned to memory based onthe size of the
region. For example, an 8 MB region must be digned onan 8 MB boundiry. The smallest size a
memory region can beis 1 MB. Therefore, the 20 least significant bits in the range registers are
ignored. See3.6for more detail ed information onthese registers.

Two pairs of range registers will define the memory spacefor all PCI bussesin the system. One
maps the 32-bit memory-mapped I/O space and the other maps the 64-bit space(seesedion 5.1
for detail s on the memory map). In addition, ore PCI bus in the system may be mnfigured to
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demde the 128K V GA frame buffer region from 640K to 76&K for compatibilit y with obsolete
operating systems and software. A configuration register will be used to enable deading of this
range.

10.2.1.2 I/O Space

ELROY does nat suppat being atarget for 1/0 spacetransadions. The I/O range shoud aways
be disabled in the PCI cortrol register. Enabling it will result in undsfined behaviour.

10.2.1.3 Parity Generator/Error Log

The parity generator is resporsible for computing parity onthe AD[31:0] + C/BE[3:0] lines
(PAR) and onthe AD[63:32] + C/BE[7:4] lines (PAR64). PAR and PAR64 are driven by the
same gent that drove the AD[63:0] lines. If a parity error was deteded, PERR must be driven by
the receving agent for data transfers. SERR must be driven by any agent that natices a parity
error during the addressphase.

Thisblock is also resporsible for recording that a PERR or SERR occurred so that the operating
system can take whatever steps are necessary for error containment and recovery. This error
reporting will be implemented as an error register that will record the type of error that occurred
and the addressof the aurrent transadion.

Byte parity is passed along all the internal paths of the rope-master. Therefore, this block will
compute valid parity for ead PCI data byte recaved to passonto the write posting FIFO. In
order to na propagate bad data, any data receved from PCI with bad parity will be “poisoned”
with bad parity when passed orto the write posting FIFO. Likewise, datareceved from the
system bus with bad parity will be passed orto PCI with bad parity. PCI cards are resporsible for
not using datareceved with bad perity.

10.2.1.4 Hint lookup table
The hint lookup table provides the rope-master and ELROY hardware with performance

optimizing hints abou the aurrent PCI transadion. Thisused to be aTLB functionin the original
definition, bu is now a part of the PSC. More onthislater.

10.3 PSC Registers

This dion contains all the PSC' s registers.

All registers are aqual to O after areset. Reserved fields must be set to Ofor Writes andignored
for reads.
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10.3.1 DMA Connection Control Register

The DMA Connredion Control Register controls how the PSC behaves during DMA Read
transadions when the requested datais not in the cade. It containsthe ODC and ILT fields.

The ODC field (Optional Disconred Contral) determines how the PSC responds to DMA read
attempts. On the first DMA read attempt, the rope-master will ched its cadeto seeif the datais
present. If it is nat, then the rope-master will send a RETRY command dowvn the ropeto ELROY.
ThisRETRY commandis an optiond retry (also known as an ogional disconned), meaning that
ELROY does nat have to retry the transadion onPCl (it may choose to remain conneded).

There aethreepaossble settings for ODC. Thefirst isto ignore the optional disconred. This
setting has the posshility of violating the PCI rev 2.1 requirement that host bus bridges only
insert 32 wait states before returning the requested data. The rational behind this requirement is
that the PCI bus shoud na be unrecessarily tied up ty wait states. Of course, this oud nd be a
concern onsingle slot busses.

A seacond ODC setting isto disconred only if some other master is requesting the bus. This has
the advantage that the PSC will not keep retrying the DMA real urtil the datais avail able in the
cade. In addition, it does not suffer from the disadvantage that ancther PCI devicewill have to

unrecessarily wait for the datato arrive.

The third ODC setting is to always disconred in resporse to arope RETRY command. This will
insure that the PSC does nat violate the latency rule of PCI rev 2.1, bu provides no guaranteeof
forward progress

ThelLT (Initial Latency Timer) controls the maximum number of PCI wait states added for
DMA reads. The only possble settings for this are 16 wait states, and 32wait states.
Alternatively, the ITL may be disabled by cleaing the ILTE bit.

The SLT (subsequent latency timer) bits control the maximum number of PCI wait states added
for noninitial data phases of DMA Reals. After the first DMA Real data phase completes, if the
datafor the next data phase is nat present in the cade, thisfield controls how long the PSC will
wait for the datato arrive. (Note that if prefetching is disabled for thistransadion, then the PSC
will disconred immediately.)

For example, if the SLT is st to 7,the PSC will wait for 8 PCI clocks before disconrediong. If
the data arives on the 8" clock or soorer, the PSC will return the data and nd disconned. Note
that after the data arivesin the cadie, it still takes another PCI clock to get the data out onto the
PCI bus, so if the data arives onthe last posgble dock (8 in the example @ove), then ancther
wait state is added. This means that the number of wait statesis equal to (SLT+1) if the datadid
not arrivejust intime, and (ITL+2) if it did. Therefore, to mee the PCI rev 2.1 requirement that
noninitial data phases have no more then 8wait states, set the SLT to 6 a less
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t DMA Connedion Control Register ';
P OFFSET: 0x0278 E
e[e[e[e[s[c[c[c[c[c[c[s[c[s[a[a[alalaJafafaJafalalalala]a]za]za]z
3|2)]1)jcje|j8)7)€)85)4)13)2)j1)jcjej8|r7je)js)j4)]3j2j1jcjej8ejr7je)js51413]2
Reserved
RESET INITIALIZATION
0/0|/0|0|0|0O|OlO|O|0O|0O|0O|O|O|O|0O|0O|0O|Of|O|O|0O|0O|0O|0O|O|O|0O|0O|0O|O0O|O
313|122 212|2|12|2|2|2|2|1|1|1|1|1|1)1)1|1|1|¢|&8|7|]€|5|4]|3|2|1]|C
1j]cj¢elé&|7]€elEl4]3]2]1]Cc]e|e|7]€e|lE]4]3]2]1]cC
o ==
Reserved o Reserved =l SLT
O m
RESET INITIALIZATION
0/0j0(0|0[0O|0O|Ol0O|OfO|0O|O|l0O|OflO|O|O|0O|O|0O|0O|O|0O|O|0O|Of0O|0O|1|1|O0

Register 14-1 DMA Connedion Control

Field Description
Reserved Must be set to Ofor writes, must be ignored for reads.

oDC Optional Disconrea Control.

Resporse to the optional disconred command receved bythe PSC
over theropeis:

00 Ignore optional disconred

01 Alwaysdisconred

10 Disconred only if some master other than the aurrent is requesting the
bus (including the PMC)

11 Undefined

ILTE Initial Latency Timer Enable.

If set to 1,the Initial Latency Timer is enabled; if set to Oit is disabled.

Set thisfield to 1to be compliant with PCI rev 2.1. However, setting it to 1
provides no forward progressgaurentee

ILT Initial Latency Timer.

Controls the maximum number of PC| wait states from the as<ertion o
FRAME to the first data transfer of the transadion.

If thishit is st to 1,theInitial Latency Timer is %t to 32 if set to Oitis st
to 16.
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SLT Subsequent Latency Timer.

Controls the maximum number of PCI wait statesin DMA Real data phases
after the first data phase of the transadion.

Thistimer is aways enabled.

Set thisfield to 6 a lessto be compliant with PCl rev 2.1.

10.3.2 Module Information Register (MOD_INFO)

The MOD_INFO register isread-only andis defined as foll ows:

' MOD_INFO Register L
[ OFFSET: 0x0100 c
€E|€6|€|€|[5 |55 |E|&|E|&|&|4|4)4(4]|4(4]|4|4]|4]|4|3]|13[3]|3[3]3[3]3
3|l2f(1|c|le|j&f(7|€|&5|4|3|2|1|Cc|c|[8|7|[€|E|4]|]3|2|]1|C|¢c|8|7|€[5]|]4|3]2

Reserved

RESET INITIALIZATION

0o|0|0|0|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O0O|O
alalzlz2lz2l2222z22 22222222222l e|7[e[s[alalz|1]cC
1|clel|a|7|e|s5|4a|al2|a|c|lel|la|7|e|5]|alal2]|1]c

Reserved ModuelD

RESET INITIALIZATION
0/0/0|0|0|0O|OlO|O|0O|0O|0O|O|O|O|0O|0O|0O|Of|O|O|0O|0O|0O|0O|O|O|0O|0O|1|0|1

Register 10-2 MOD_INFO Register

Bits 15:0 define the Modue ID. The value of thisfield is 0x0005.

10.3.3 Status Information and Control Register
(STATUS_CONTROL)

Thisregister is used to reset the PCI bus, control Elroy’ s resporseto error condtionsin PIO
Redls, clea the aror log, and adivate the VGA addressrange on this PCI.

E STATUS_CONTROL Register L
[ OFFSET: 0x0108 c
€| €| €| €|5|5|5|5|5|5|5|5|5|5|4|4|4|4|4|14|4|4|4|14|3|3|23|3|]23]|3|3]|3
3f2)]1|cjg|8&|7|]6|&8|4f3|2f1)]Ccf¢g|8|7]|]6]|]5[|4)3|]2|]1f[Cc|j¢ef&]7|[€6]5]4]3]2
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Reserved for status C

RESET INITIALIZATION

0/0|/0|0|0|0O|OlO|O|0O|O|0O|O|O|O|0O|0O|0O|O|O|O|O|0O|0O|0O|O|O|0O|0O|0O|O0O|1
sz 222222222 2[a[a|a afa[a|a ala[a[c(el7[e|c]alal2z[z]¢C
1lclelel7lels]alalafafclelelr]els]alalala]c
c
>
Reserved for Control 2125 g 2y
RESET INITIALIZATION
0|{0|0|0|0|0O|l0O|0Ol0O|0O|0O|0O|O|O|O|0O|0O|0O|0O|0O|0O|0O|O|O|0O|0Of0O|O0O|0]|0O]|0O]O0

Register 10-3 STATUS _CONTROL Register

Field Description
Status
Rc Reset compl ete.
Thisread only bit equals 1 while the PCI busis held in reset. (Seerf bit
below.)
Control
Hf HardFail resporse control.
If hf = 1, HardFail resporseisreturned onsystem busif thereisan error
on PIO Reals (such as parity error, master-abort, target-abort, or the
rope-master isin fatal mode). If hf =0, then a-1isreturned instead.
Ce Clea Error Log Enable.
Cleaing of error logsisenabled if ce=1. If ce=0, error log cleaing is
disabled.
Whenever anew error islogged by this function, the cebit isreset to 0.
cl Clea Error Log.
If aliswrittentothe d bit andce= 1, then the aror logiscleaed.
Otherwise, noadionistaken.
ve VGA Enable.
If ve=1, VGA frame buffer and IOP space acceses will never be
claimed by ELROY, regardiessof range register programming. This bit
must be set if aVGA deviceislocaed onthis PCl bus. Only one
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ELROY in the system shoud haveits ve bit set.

If ve=0, ELROY may claim VGA space depending onrange register
programming.

rf Reset Function.

Writing a 1 to this bit resetsthe PCI bus. Buswill be held in reset until a
subsequent write sets this bit to 0. Thisreset isintended to be used for
OLR operations only. (Seethe reset chapter for more information.)

10.3.4 Address Range Registers

Addressrange registers are split into BASE and MASK pairs. The MASK register defines what
bitsin the BASE register are mmpared with the incoming address If this compareis equal, then
the range hits. Unimplemented hits are hardwired to O(readsreturn O, writes have no effed).
Note that for an addressrange to match, the most significant unimplemented bits must all be
equal to O (all the bits from bit 63 through the start of the base_addressor address mask bitsin
the incoming addressmust be equal to zero).

Bits marked RE are the Range Enables. The addressrangeisignored if RE=0. When RE =1,
then incoming addresses are compared with the addressrange register pair.

10.3.4.1 Memory Mapped I/O Space Ranges

10.3.4.1.1. 64 Bit Memory Mapped I/O Space -- WGMMIO

' WGMM |0 Base Register L
: OFFSET: 0x0230 .
€E|€|€| €[5 )55 |E|&5|E|&|&c|44)4(4|]4(4]|4|4|4]|4|3]|3[3]|3[3]3[3]3
alz|afclele]|7]els|ala]z]|afclele|7]|els|ala]z]|afc|ele]|7]|e]s]alz]2
Reserved Base address
RESET INITIALIZATION

0| 0|0|0|0|0|0O|0O|0O|0O|O|O|O|O|O|O|0O|O|0]|0| X| X| X|I X| X| X| X| X| X|X]|X]|X
ila|z|2(2|2|2|2]z2|2|2|z|a]a|a|a|a|a]a|a|1|2|e|e|7|€|E|a]alz[1]C
1]clelel7]els]alalz]a]clele|7]els]ala]z]1]c

Reserved

RESET INITIALIZATION
0/0|/0|0|0|0O|OlO|O|0O|0O|0O|O|O|O|0O|0O|0O|Of|O|O|0O|0O|0O|0O|O|O|0O|0O|0O|O0O|O

Register 14-4 WGMM IO Base

Revision A (1.4) 02/17/00 Page 55 d 76




A-2AC6-90021 ELROY Externa Reference Spedfication

2 WGMM IO Mask é
£ OFFSET: 0x0238 E
6|6|6|6|5|5[5[5|5|5|5|5|5|s|alalalala[ala[a[a[4a[a[a|alalalaa]la
a|l2|1|c|e|e|7|6|5|a|al2|1|c|e|e|7|6|5|alal2|1|c|e|e|7|6|5|a|3a]z2
Reserved Address Mask

RESET INITIALIZATION
0| 0| 0|0|0O|0O|O|O|O|O|O|0O|0O|0O|0O|0O|0O|0O]|0]|O0]| X| X]| X| X| X|IX|X]|X|X|X| XX
alalz2l2222222222222222[22[2clel7|€e|slalalz|1]cC
1|clels|7|6|5|4a|lalz]|a1]|c|el|la|l7]|6]|5]|4a]3]lz]|1]c

Reserved

RESET INITIALIZATION

0| 0| 0|0|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|O|0O|0O|0O|0O|O|0O|0O|0O|0O|0O|O|O|O|0O]|0O]O

Register 14-5 WGMM IO Mask
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E GMM 10 BASE t
E OFFSET: 0x0210 E
6[6]6|6|5|5|5[5|5|5|5|5|5|s5|alalalalalalafalala[a[a[a[a[ala]za]s
312(1)1Cc|¢e|8|7|€|5|4|13|2|]1|]Cc|c|8|7|€|&5|14|]3|(2|1|[C|¢c|&|7|]6|E|4|3]|2
Reserved Base Address
RESET INITIALIZATION
o|o0|0O|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O0O|O
313(2|12(2|2|2|(2|2|2|2(2|21|1(1)21f(1)21|1|2|1(1|¢|[8|7|€|E|]4|3]|]2|[1]|C
i1({c|l¢e|8&|7|6|&5)4|3|2|]1|C|¢e|[8|7|€|E|4|3]|]2|[1]C
Base Address Reserved (r_}
RESET INITIALIZATION
X| X| X| X| X| X| 0ol 0ol0|0|0|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O

Register 14-3 GMM 10 BASE

' GMM 10 MASK L
E OFFSET: 0x0218 E
€[€|e[€[c[E[5[5[E|c|[C[5|c[c|al4a[aa[a]a[aalafa]a[a]za[3[a][za[z]2
gl2fafclefe|7]els]|afz]z2]a|c|ele]|7]e|ls]alz]2]a]|c|ele|7|e]s][4a]z]2
Reserved Address Mask

RESET INITIALIZATION
0/0|0l0|0O[0O|0O|0O|O|0Of|O|O|O|O|0O|O|O|O|0O|O|O|0O|O|O|O|0O|0O|0O|O|O|O0]|O
alal 222|222z 222 a|a|a[a|a|a|a]a|a]|c|e]7|€e|c|a]a]z[1]cC
1({cfef&|7|]€|&)4)3]|]2]|)1]|]C|¢c|&|7]|]6€6|]5]|]4|3|]2[1]C
Address Mask Unimplemented

RESET INITIALIZATION
X| X| X| X| X{ X|0|0(0|0[{0|0O|0O|O|0O|O|O|O|0O|0O|O|0O|O|O|O|O|0O|O|O|O|0O|O

Register 14-4 GMM 10 MASK
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10.3.4.1.2. Whole 32 Bit Memory Mapped I/O Space -- WLMMIO
' WLMM |0 Base L
; OFFSET: 0x0220 :
6|6|€6€|€|S|E|[E[E[E|[E|E|E|E|E|4|4|4|4|4|4|4|4|4|4|3[3[3([3[3[3]]3]3
3[2 cl[g] 8 €E[E8]14[3]2 cfej8|7]€|&]4]|3|2]|)21f[Cc|c|[&]7[€]5]4]3]2
Reserved
RESET INITIALIZATION
0|(0|0|0|0|0O|0O|lOfl0O|0O|0O|0O|0O|O|O|O|O|0O|0O|0O|0O|O|O|O|Of0O|0O|0O|0O|0O|0O|O
3(q|12(2)2|2|2|2|2|2|2|2(1|21f(1)21f(1]1|2|1)|)2|1]|)¢c|(&|7|[€]|]5(4]3|2]|]1]|C
1)1]cf¢e|j8f7)ef&j4af3]2|1]Cc|¢c|]8|7]|]€]5]4])3[2]1]C
1 Base Address Reserved ;
RESET INITIALIZATION
1 X| X| X[ X| X| X| X| X] X| X| X]0]0{0|0|0[0|0|0|0O|0O|J0O|0O|0O|0O|0Of[0O|0O|0O|0O|O

Register 14-6 WLMM IO Base

[ WLMM 10 Mask t
; OFFSET: 0x0228 E
€E|6|€|€|E|E|5|E|&5|&5|&|&8|&E|5(4|4[4|14|4|14|4(4|4[413|3|3]3[3]3[3]3
312(1|1Cc|¢e|8|7|€|5|4|13|2|]1|]Cc|c|8|7|€|E5|14|]3|(2|1|[C|¢c|&|7]|]6|E|4|3]|2
Reserved

RESET INITIALIZATION
o|o0|0O|0O|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O0O|O
313(2|12(2|2|2|(2|2|2|2(2|21|1(1)21f(1)21|1|2|1(1|¢|[8|7|€|E|]4|3]|]2|[1]|C
1|lclels|7]|6|5]|4a|alz]|1]|c|el|la|l7]|6]|5]|4a]3]lz2]|1]cC
1 Address mask Reserved

RESET INITIALIZATION
1] X] X| X| X| X| X| X| X| X| X| X|] 0| 0| 0|0|0|0|0|0|0|0|0|0O|0O|0O|0O|0O|0O|O0O]|O|O

Register 14-7 WLMM 1O Mask
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) LMM |0 Base L
E OFFSET: 0x0200 E
6[6]€6|6]5[5|5|5|E[5|E[5|5|5]a]alafaalalalalalala]z[ala]z][a]a]zs
312(1)1Cc|¢e|8|7|€|5|4|13|2|]1|]Cc|c|8|7|€|&5|14|]3|(2|1|[C|¢c|&|7|]6|E|4|3]|2
Reserved
RESET INITIALIZATION
0| 0|0|0O|0O|0OflO|0O|O|O|O|O|O|O|O|O|O|O|0O|O|O|O|O|O|O|0O|O|O|0O|0O|O]|O
313(2|12(2|2|2|(2|2|2|2(2|21|1(1)21f(1)21|1|2|1(1|¢|[8|7|€|E|]4|3]|]2|[1]|C
i1({c|l¢e|8&|7|6|&5)4|3|2|]1|C|¢e|[8|7|€|E|4|3]|]2|[1]C
1 Base address Reserved (r_}
RESET INITIALIZATION
1 X| X| X[ X| X| X| X| X]| X| X| X| X| X[ X| X]0[0|0|0|0|0|0|0O|0O|0O|O[O|0O|0O|O|O

Register 14-3LMM IO BASE

: LMM 10 Mask L
OFFSET: 0x0208 E
6]6]6|5]5]|c5|5]|5|E|5|c[5|5|a]a]af[a]afala]aalalala]z[ala]z]z]a
al2|a|lc|e|e|7|e|s|alala|1|c|e|e|l7]|6|s|alala|1|c|e|a|7]|6]|5|a]a]z
Reserved
RESET INITIALIZATION
0| 0|0|0O|0O|OflO|0O|O|O|O|O|O|O|O|O|O|O|O|O|0O|O|O|O|O|O|O|O|0O|O|O0O]|O
alal22(22 222222z a[afala[afalzlalalcle[7]|€[s[a]z]2]1]cC
i1({c|l¢e|8&|7|6€6|&5)4|3|2|]1|C|¢e|[8|7|€|E|4|3]|]2|[1]C
1 Address Mask Reserved
RESET INITIALIZATION
1 X| X| X[ X| X| X| X| X]| X| X| X| X| X[ X| X]0[0|0|0|0|0|0|0O|0O|0O|O[O|0O|0O|O|O

Register 14-4 LMM 1O Mask

10.3.4.1.3. Interrupt Space

Any accessto memory spacein the fixed range OXFEEOQ 0000- OXFEEF FFFFwill betreaed asa
transadion-based interrupt.

Red attempts from PCI to thisrange will result in a Target Abort.

10.3.4.1.4. VGA Frame Buffer Space

The VGA frame buffer spaceis afixed 128k regionfrom 640k to (768k - 1). The only PCI bus
in the system that will claim this gaceis the one with the VGA Enable bit set. This PCI bus will
also claim accessesto VGA 1/0 Space(seeSedion 8.3.3.2.3
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10.3.4.2 I/O Space Ranges

Note that since 64 kit addresgng to IOP spacein na suppated by PCI 2.1,the upper 64 hts of
these registers are meaningless

10.3.4.2.1. Local I/O Port Space -- IOS
' |0S BASE L
: OFFSET: 0x0240 :
6|6|€6€|€|S|E|[E[E[E|[E|E|E|E|E|4|4|4|4|4|4|4|4|4|4|3[3[3([3([3[3]]3]3
3f2)]1|cje|8&|7]|]€e|5)4f3)2f1]|]Cc|f¢g|8|7]|]€|&|]4)3|]2])1f[Cc|ce[&]|]7|[€]|]5]4]3]2

Reserved

RESET INITIALIZATION
0|0|0[0|0Ol0O|0O|0Of|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|O|0O|0O|0O|0O|0Of0O|0O|0O|0]|0O|0]|O0
3|3|2|2(2|(2(2(2|(2(2(2|2|1)1)21)21|21|2j2j2j1|1|¢c|&|7|€e|[&[4[3[2|1]|C

l1)j]cf¢ej8f7)ef&j4f3]2|1]Cc|¢c|]&8|7]€]5]4])3[2]1]C

Reserved Base Address Reserved (r_}

RESET INITIALIZATION
0]0|0|0|0O|0Of0O|0O|OjO|0O|O|0O|l0O|0O]0Of X]|X|X|X]|X|X|X|X|0[0[{0|0|0[0|O0]|O

Register 14-8 IOS BASE

' IOSMASK L
: OFFSET: 0x0248 B
6[6]€6|6]5]5|5|5|E[5|E[E5|5|5]a]alafaala]aalalala]z[ala]z][a]a]zs
312(1)C|¢ 7 El14(3)12(|(1|1Cc|¢e|8&|7|€|&5|4|3|]2|1|]C|[c|)8|7|€|5|4]3]|2
Reserved

RESET INITIALIZATION
0| 0|0|l0O|0O|0OflO|0O|O|O|O|O|O|O|O|Of|O|O|0O|O|O|O|O|O|O|0O|O|O|0O|0O|O]|O
313212212 |2(2|2|(2|22|21|1(21|1f(1)21f1)2|1|]21|]¢9(|[8)|7(|[€]|¢E 312(1]C
i1({c|l¢e|8&|7]|6|&5)4|3|2|]1|C|¢e|[8|7|€|E|4|3]|]2|[1]C

Reserved Address Mask Reserved

RESET INITIALIZATION

0| 0|0|0O|0O|OfO|0O|O|O|l0O|O|0O|O|0O]0OfX|X|X|X|X|X|X|X|o|jofo|lo|0|0|O0|O

Register 1491 OSMASK
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10.3.4.2.2. Extra Local I/0O Port Space -- EIOS
' EIOS Base L
; OFFSET: 0x0260 E
€E(€|€6|€|5|E5|5|5|5|5|&8|5|&|5(4]|4(4|]4|4|4|4|4]|14(4]3[3]3[3]3[3]3]3
3f2)]1|cje|j&|7|]€e|&5)4f3]|)2f1)]Cc|[g|8|7]|]€]|&|]4)3|]2])1f[Cc|¢e[&]7|[€]5]4]3]2
Reserved
RESET INITIALIZATION
0|0|0[0|0Ol0O|0O|0Of|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O]|0O|0]|O0
3(q|12(2|12|2|2|2|2|2|2|2(1|21f(1)21f(1]|1|21|1)|2|1)|)¢c|(&|7|[€]|]5(4]3|2]|]1]|C
1({cfef&8|7|]€|&)4])3]|]2]|]1|]C|¢c|&|]7]|]6]5]4]3[2[1]C
Reserved Base Address Reserved ;
RESET INITIALIZATION
0]0|0l0|0O|0Of0O|0O|OjO|0O|O|0O|l0O|0O]0Of X]X|X|X]|X|X|X|X|0[0[{0|0|0|0|O0]|O

Register 14-10EIOSBASE

' EIOSMASK L
i OFFSET: 0x0268 E
efle[e[e[s]s[s]c]c[s[c[c[s[c[a]aafajafalajalafalz]z][a]a]z]a]a]zs
312(1|1Cc|¢e|8|7|€|5|4|13|2|]1|]Cc|c|8|7|€|E5|14|]3|(2|1|[C|¢c|&|7]|]6|E|4|3]|2
Reserved

RESET INITIALIZATION
0[{0l0|0|0O|0O|0OfO|0O|0OfO|O|0O|O|JO|O|O|O|O|O|0O|O|O|0O|O|O|0O|O|0O]|0OfO0O]O0
313212212 |2(2|2|(2|2(2|21|1(21|1(1)21f1)2|1|]21|¢9(|8)7|[€]|¢E 312(1]C
1|clel|sa|7|e|s|alz|2|1|c|e]|a|7|6]|5]|alal2]1]c

Reserved Address Mask Reserved

RESET INITIALIZATION

0| 0|O0|0O|0O|OfO|O|O|O|l0O|0O|0O|0O|0O]OfX|X|X|X|X|X|X|X|o|jofo|lo|0o|0|O0]|O

Register 1411 EIOSMASK

10.3.4.2.3. VGA 1/0O Port Space
The VGA 1/0 spaceisthe fixed 1/0 spaceregion from 0x03B0 through Ox0DF and the 10 kit

aliases. Also, even if the VGA 1/0O Spaceoverlaps the 1/0 spaceof anather PCI bus, only the PCI
buswith its VGA Enable bit set will respondto these ranges.

10.3.5 Hint Lookup Table format

There ae 14 HINTSX registers, labeled HINTSO through HINTS13. HINTSO and HINTSL are
used by the bus master conreded to the first REQ# input of the Elroy arbiter. (If
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recommendationsin the “system design considerations’ chapter are foll owed, thiswill be device
#0) Similarly, HINTS2 and HINTS3 are aswciated with the second REQ# inpu, and so onfor
al 7 REQ#inpus. Thisnormally allowsfor 2 sets of hints for ead master. However, if 3 or
fewer masters are suppated onabus, 4 sets of hints can be supdied for eaty master. To dothis,
every other REQ# inpu shoud be used. Then, HINTSO through HINTS3 can be asciated with
the first REQ# inpu, HINTS4 through HINTS7 with the third REQ# input, and so on.

One or two PCI addresshits control which of the 2 or 4 hint setsis used for any given transadion.
HINT_CNFG register, defined below, controls which addressbits dothisif the aldresswas not
trandlated by the TLB. If it istranglated, then the 2 addresshbits immediately above the bits that
form the off set within the IOV space ae used to seled the hints. For instance, if the I/O PDIR
badked spaceis 1IMB, then hits 21 and 20would be hint seled bits.

The format of ead entry in the hintslook up tableis srown below:

E HintsLook Up Table t
; OFFSET: 0x0380— 0x03E8 -
elelele[s]s]s[s]s]s|[s]s][s|[s]a]alala]ala]alalalalz]z]a[z]z]al[za]sa
3l2|1]|c|lo|e|7|e|s|af3]|2]|a|c|e|e|7]|e|s|4a]3|2|1]|c|e|le|7|6]|]5]4a][3]2
Reserved
RESET INITIALIZATION

0(0|0|0Ol0O|O|jO|O|O|O|O|O|O|O|O|O|0O|O|0O|0OfO|0O|0Of0O|0O|0O|0O|0O|]0f0O]0]O0
alzalzlz2lz]z]zlz]z2]zz]2]afalafalalalalalalalclel7]e[s]a]lz]z]a]c
1(c|ele|7]|e|s5|4a|3|2|1]|c|e|le|7|6]|5]|4afl3]2]1]c

Py

% WH RH LH MH

8

RESET INITIALIZATION

O O] X| X| X| X| X| X[ X| X| X[ X| X| X[ X] X| X[ X| X| X[ X| X| X| X| X| X| X[ X| X| X[ X| X

Register 14412HINTS Look-up Table

Note that although ELROY implements the hint lookup table, the hints are interpreted by the
rope-master. Refer to the gopropriate ERS for how the hints are interpreted. ELROY does ®led
afield of the hint set to send upstream, based onwhich PCI command was used. Thefields are;

WH: Write Hints. Seleded when a Memory Write or Memory Write Invalidate commandis
used onPCl.

RH: Read Hints. Seleded for a PCl Memory Read command.

LH: Rea Line Hints. Seleded for a PCl Memory Read Line command.

MH: Real Multiple Hints. Seleded for a PCl Memory Read Multiple command.

Bits 63:30 are unused

10.3.6 HINT_CNFG

HINT_CNFG controls which hits of the PCl addressare used to seled the desired hint set.
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) HINT_CNFG L
; OFFSET: 0x0310 5
€[€|€|€|E[5[E|5|c|5|5|c|c|c|Aala]a]a[aalala]ala[a]alalalala]za]z
3|l2|1|Cc|lg)&f7|€|5|4]|]3|2|1|Cc|c|[&8|7[€|E|4]|]3|2|]1]|C|¢c|8|7]|€[5]|]4|3]2
Reserved
RESET INITIALIZATION
0|0|0|l0|0O|0Of0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0Of0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O|0O]|O0
313(2|12(2)2(2|2(2|2|2|2|1|21|1f21)1f21)21(2]|21|1|¢c|8|7|€|5|4[3]2|[1]C
11]Ccle|8&|7|€|&|4)13|[2]|]1|C|¢g|8|7]|]€|[E5|4[3]2|[1]C
Reserved Al sel AQ_sel
RESET INITIALIZATION
0|0|0|l0|0O|0Of0O|0O|0O|O|0O|0O|0O|0O|O|0Of0O|O|OfO|O|O|O|O)2j1f2)2j1f2y2)1

Register 10413HINT CNFG

Thefields are:
1. Al sd: Identifies which PCl addresshit shoud be the hint seled MSB.
2. AOQ_sd: ldentifieswhich PCl addressbit shoud be the hint seled LSB.

The foll owing encoding apply to bah fields: 0 seledsbit 32, 1seledshit 33, ... , 13seleds bit
45. Vaues 14 and 15will forcethat hint seled bit to O.

The aldressbits used to index into the hint look-up table ae masked off before the physicd
addressis nt over the rope.

10.4 Direct Virtual Index (DVI) mode

PCX-W nedls virtual indexes to ensure coherent DMA. The virtual index is normally suppied
by the I/O TLB. However, it can also be suppied as a part of the PCl address Thisiscdled the
DVI mode.

An addressisaDVI addressif bit 54 a bit 47 d the addressis =t. If bit 54is st, virtual index is
encoded in bits 53:46 d the PCl address If bit 54isnot set and kit 47is s, virtual index is
encoded in hits 46:39. These PCI addresshits are sent over the Rope with the rest of the PCI
physicd address The remaining bits contain the adual physicd addressand the hint seled bits
described ealier. All the DVI bits and hint bits are masked dff to arrive & thered physicd
address
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10.5 PDIR IOVA Base and Mask Registers (IBASE,
IMASK) (Read/Write):

' IBASE Register L
: OFFSET:0x300 .
€E[€|€|€|E[E[5|5|5|5|5|5|c|c|ala]a]a[a[alala]ala[a]alalalalala]z
3fz2f(afcf|ec|ef|7|€e|c|af(3|2|a|[c|c|&|7|€e|[E|[A4|3|[2|a|[Cc|[c|&|[7|[€|[E|[A4|[3]2
Reserved
RESET INITIALIZATION
0[O0l 0O|0|0O|0O|0OfO|0O|0OfO|O|0O|O|JO|0O|O|O|O|O|0O|0O|O|0O|0O|0O|0O|0O|0O|0OfO0O]O0
3(3f(z2fz2fz2f|2f22|2|2(22(2afafafafafafafafafafc|&|7|[€|[EfA4|[3|[2|[21]C
i1({c|l¢e|8&|7|]6|5)4|3|]2|]1|C|¢e|[8|7|€|E|]4|3]|]2[1]C
IBASE Reserved i
RESET INITIALIZATION
X[ X[ X| X[ X| X] X[ X] X| X{O0]0|0[0O|0|0O|O|O|O|O|O|O|O|0O|0O|O|0Of|0O|0O]|O0O|O]|O

' IMASK Register L
; OFFSET:0x308 :
€|€|e6]e[S|S[S|S|S[5|5|c|c|cafalalalalalala]a]a]alalalalalalza]zs
3fz2f1fC|¢ 7 cfaf3fz2fafcf|ef|ef|7|efEf[af3f|z2|1f[Cc|c|&|[7|[€e|[E|[A]|3]2
Reserved
RESET INITIALIZATION
0(0|0|0Ol0O|O|jO|O|O|O|O|O|O|O|O|JO|0O|O|0O|0OfO|0O|0Of0O|0O|0Of0O|0O|]0|0O]|0]O0
3(3f(zf|z2fz2f|2z2f2|2|2|22|22f2af2af2af2af2af2afafafafc|[&|[7|€E|E 3fz2f1(C
11C|)¢e|)8|7|€|5|4|13]|]2]|]1|]C|¢e|8|7]|]€]|5]4]|]3]|]2]|1]|C
IMASK Reserved

RESET INITIALIZATION
X[ X X| X| X| X| X| X| X[ X| 0| 0|0|0|0|0|0O[0O[0O|0O|0O|0|0O|O|0O|0O[0O|0O|0|0]|0O]|O

These registers are used to program the locaion and the size of the IOV space IBASE setsthe
starting addressfor the IOV space Bit 0 of IBASE is“range enable” (re). The aitire IOV space
isdisabled if thisbit isfalse. Thisisagoodway to completely disable the trandation cade
functionality. The sizeiscommunicated by IMASK. IMASK is programmed with 1'sfor those
the bits correspondng to the bits of IBASE that acdually define the locaion o this ace Lower
order bits, which correspondto an index within this pace are masked df with Os. For instance,
if this gaceis 16 MB, so that the largest valid index is OxO0Of_ffff , then IMASK shoud be
O0xffO0_OOOO0A PCIl addressis considered to fall in the IOV spaceif the following istrue:

((PCI_address& IMASK) == IBASE) & IBASE.re
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The rope-master also implements IBASE and IMASK registers. The following rules apply to the
rope master and all the ELROYs below it:

1. All IBASE registers must have the same value
2. All ELROY IMASK registers must have the same value
3. Therope-maseter'sIMASK shoud be (ELROY IMASK >>2). A more acarate
descriptionwould be (ELROY IMASK >> 2) & OxFFFO_0000, btithe masking is not
redly needed becaise hardware ignores unused hits.
Thelast ruleis needed so that ELROY will decode 4 times as much IOV space & the rope-master

which allows ELROY to usethe 2 MSB of the IOV space adressas an index into the hint
registers.
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11.PCI Master Controller (PMC)

11.1 Operation Overview

The PCI master cortroll er generates transadions to targets on the PCI bus (PIO reads and writes).
It isalso resporsible for recording errors  the operating system can take gpropriate recovery
steps.

Because system bus transadions are of fixed length, bu PCI transadions are variable length,
logic in the PMC will keep trac of the aldressof ead 32 o 64 it word of datatransmitted over
PCI so that it can cortinue the transadion later if it did na complete. Sincethe largest amourt of
datathat can be sent in asingle system-bus transadionis one cateline, coalescing d write
posted datawill also be dore. In order to maximizethe bandwidth of PCI, coalescingwill be
preformed by the rope-master before the datais passed to Elroy.

Memory Write transadions to sequential addresses can be malesced. PCI specrefersto thisas
“Combining” Whenever atransadioniswritten into the Command/Data FIFO, the | SC keegys
tradk of the next addressthat would be written if Combiningtook dace When ancther
transadion comesin, if the new addressmatches the stored address only the data word is written
into the FIFO. Thiswill naturally cause the PMC to trea the two transadions as asinge burst.
On PCI, any bust can beterminated prematurely by the target, so the PMC must remember the
addresswhere it shoud restart the burst next time. Thislogic dso covers the case where ISC
writesin orly adata value because it can be malesced, bu by the time the PMC seesit, the
previous transadion hed already been completed. Coalescing oy works when the incoming
transadion suppies more than 8 bytes. |.e., single word transadions will not get coalesced.

ELROY will never generate Memory Write Invalidate (MWI) transadions on PCI. (ELROY
accets MWI, bu that' s discussed in the DMA sedion))

11.1.1 ELROQOY Behavior on PCI

When ELROY is attempting a 64 bt or smaller transadion, it will not assert REQ644# onPCl,
sincethere would only be aperformance hit from doing that negatiation. This means an eight
byte transadion will always be mastered as two four byte transadions, even if the target isa 64
bit target.

ELROY only generates Memory Read commands as a master. It will not generate Memory Read
Line or Memory Read Multiple. ELROY does understand and take alvantage of these
commands as aslave.
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11.1.2 Latency Timer and Consecutive Transactions

The PMC will have the aility to perform several conseautive transadions. Thisrequires gedal

suppat in the PCI arbiter, sinceno PCl master can begin atransadionif its GNT#is not asserted.
Elroy’s Arbiter will be designed to grant the PCI bus to the PMC aslongas its REQ# is asserted.

To prevent the PMC from starving aher devices onthe PCI bus, it will have aLatency Timer that
keeps courting duing the mnseautive transadions.

The PMC's Latency Timer will begin courtingwhen it starts a PCI transadion after its GNT#
makes a dess®erted to aserted transition. Thistimer will continue to court throughconseautive
transadions urtil the timer expires or the PMC deassrts GNT#. When the Latency Timer does
expire, the PMC will deassert REQ# urtil its GNT# isdeassrted. By dangthis, the PMC will be
ableto continue past its Latency Timer expiringif no adher masters are requesting the bus withou
preventing any other master from being ganted the bus as ©sonasthey neal it. Onceits GNT#
has been deasserted, the PMC must endthe aurrent PCI burst, and is freeto re-assrt its REQ#.

11.1.3 Arbiter Considerations

In order for the PMC to be ale to perform several conseautive transadions and ke &le to
cortinue transadions past its Latency Timer expiring, the PCI arbiter must suppat both these
fedures:

1. Oncethe PMC wins arbitration, the abiter must kegp the PMC's GNT# asserted aslong
asits REQ# is asserted.

2. The abiter must do either one of the foll owing (“parking’ refersto which agent gets
GNT# when no oreis requesting the bus):
e park the bus onthe PMC

e park the bus onthe last master until the bus goes IDLE, and when the busisIDLE,
the bus must be parked onthe PMC

The PMC can till function in a system where the abiter only alows the PMC to perform one
PCI transadion per arbitration cycle. However, the following performance @nsiderations apply
when the PMC isthe only master realy to start a PCl transadion:

1. If the abiter does nat park the bus onthe PMC when it deasserts REQ#, then the PMC
will not be aleto continue aPCI burst after its Latency Timer has expired.

2. If the abiter does naot park the bus onthe PMC when the PCI busis IDLE, then the PMC
will not be aleto perform fast badk-to-bad transadions after its Latency Timer has
expired. Inthis stuation,the PMC will neal to re-arbitrate for the busto start its next
transadion -- wasting PCI bandwidth.
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11.2 Major Sub-blocks

11.2.1 System-

Bus Transaction to PCI Transaction Conversion

This block is resporsible for generating appropriate PCl transadions to retrieve or store the
information recaved from an agent on the System bus. The types of PCI transadions generated

can befoundin Table 4.

PCI transaction generated Under these mnditions

Memory Read/Write

System bus memory read/write

/O Read/Write

System bus I/O spaceread/write

Corfiguration Read/Wr

ite Generated by accesesto CONFIG_ADDRESSand
CONFIG_DATA registers

Dual AddressCycle

Whenever accessng atarget outside the first 4 GB of memory
space

Table 4. PCl transadions generated bythe PMC

This block will also keep tradk of the aurrent addressof ead word of data sent over PCI. If a
transadion ends before dl the data the system bus expeded to transfer has been sent, then another
PCI transadion that picks up where the last one left off will be generated. If a transadion is
Retried on PCI, the PMC will continue to isaue that transadion uril it has completed

succesdully. However,

in such a situation, the PMC will switch badk and forth between posted

writes from the Command/Data FIFO and norposted transadions from the delayed request
queue. Therefore, indefinite retries of transadions from one FIFO do nd interfere with
completion d transadions from the other FIFO.

11.2.2 64to 32

bit converter

The 64 to 32 bit converter functions smilarly to the 32 to 64 bt conwerter of the PSC --
condtiondly allowing the upper 32 Lt word to shift into the lower 32 kits © data from Elroy’'s

64 ht FIFO can be sent

to 32 bt devices. The PMC will know the PCI target is 64 kLt cgpable

when it asserts ACK64+#at the sametime it asserts DEV SEL#.

11.3 Parity Generator/Error Log

The parity generator i

s resporsible for computing parity on the AD[31:0] + C/BE[3:0]

lines (PAR) and onthe AD[63:32] + C/BE[7:4] lines (PAR64). PAR and PARG64 are
driven by the same agent that drove the AD[63.0] lines. If a parity error was deteded,

PERR must be driven

by the recaving agent for data transfers. SERR must be driven by

any agent that natices a parity error during the aldressphase.
This block is also resporsible for recording that a PERR or SERR occurred so that the
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operating system can take whatever steps are necessary for error containment and
recovery. This error reporting will be implemented as an error register that will record
the type of error that occurred and the addressof the arrent transadion.

Byte parity is passd aong al the interna paths of Elroy. Therefore, this block will
compute valid parity for ead PCI data byte receved to passonto the write pasting FIFO.
In order to na propagate bad data, any data receved from PCl with bad perity will be
“poisoned” with bad parity when passed orto the write pasting FIFO.

11.3.1 Registers

Registers 0x2050(for PCI0, 0x3050for PCI1) isan 8 kit value which sets the PCI Master multi-
transadion timeout value. The PCl Master controller is al owed to keep its REQ line asserted for
this many PCI clock cycles while it has been granted the bus. After this counter has expired, the
master controller will de-assert its REQ line, but will continue to use the bus urtil it | oses GNT.

E ELROY Multi-transaction timeout counter t
P OFFSET:0x0050 E
€|€|6|€6|E|[5|5|E|5|5|&5|5|5|&c|4a|4a|afa|a|lafa|4a]4af4a]|3]|3|[3]3]|]3|3]3]3
3|2|1])c|9of8]|7|€6[5]4|3[2]1|cfe|e|7[6]|5]|4af[3]|2]|1|c|e|&|7|6]5|4][3]2
Reserved

RESET INITIALIZATION
0/0/0|0|0|0O|OlO|O|0O|0O|0O|Of|O|O|0O|0O|0O|Of|O|O|0O|0O|0O|0O|O|O|0O|0O|0O|O0O|O
3322|222 |2f2|2|2f2|a|1fa|a|afa]ja|afa|a]|c|e|7]|€f[E|4]|3|2]1]C
1)cfelgj7l6|5]4|3[2]|r|cfeje|7[€]|5)4[3]2]1]|C

Reserved Reg Timeout

RESET INITIALIZATION

0/0/0|0|0|0O|OlO|O|0O|0O|0O|Of|O|O|0O|0O|0O|Of|O|O|0O|0O|0O|0O|O|O|0O|0O|0O|O0O|O

E FW Scratch register ';
; OFFSET:0x0058 E
e[e[e[e[s[c[c[c[c[c[c[s[c[c[a[a[ala[aJafafaJafafalalalala]z]za]z
alzfajclele|7|elsfaa]|2]|1]c|e|e|7|e|[s]|a]|z]2]|1|c|efe|[7]|6]|5]4a]a]z2
Reserved

RESET INITIALIZATION
0|{0|0|0|0|0O|lO|Ol0O|0O|0O|0O|0O|0O|O|O|Of0O|0O|0O|0O|0O|O|0O|0O|0Of0|O0O|0O|0O]|0O]O
alalzlzz]2lzl2lzzz2afalaalalaa]a2a]elel7el[cs]ala]2]1]c
1lclefe|7]|e]s]|4a|z|2fafc|e|e]|7]|e|E|afz][2]1]c

Reserved Scratch R/W register

RESET INITIALIZATION

0|{0|0|0|0|0O|lO|Ol0Of|0O|0O|0O|0O|0O|O|O|O|0O|0O|0O|0O|0O|O|O|0O|0O|0O|0O|0O|0O]|0O]O
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11.3.2 PCI Command and Status Registers

This register behaves like the “Control” and “ Status’ registers gedfied in the PCl specrevision
2.1,sedions 6.2.2and 6.2.3with two exceptions. Bit 2 of the PCI Cortrol Register is hardwired
to alto alow boaing df of PCI. Thisisnot explicitly permitted by the PCI spec In addition,
B.7 O les areset state of 1 instead of O.

Note: The 1/0O range in the PCI Control register shoud always be disabled (since pee-to-peq is
not suppated between PCl busss).

E FID Function | dentification Register ';
; OFFSET: 0x0000 E
e[efeJe[s[c[s[c[c]c[s]c[c[c[a]afajaJa[afafafafafa]a]a[a]za]za]za]z2
al2|1]clelef7|e|s]a]|a]|2][afc|e|e|7|e|s|4af3|2]1]|c|efef7]|6]|5]a]3]|2
Status Cortrol
RESET INITIALIZATION
0/0/0|0|0|0O|1({0[1|0|21|2|0({0f|0|0O|0O|0O|0O|O|O|O|0O|O|0O|O|O|O|0O|12|0|1
alalzlzlz]zlzl2lz2zz]afafafafaa]alala|a]ele|7]elc|alz]2]1]cC
1)clelef7|els|a]3]|z2]afc|ec|e|7]|€e|s][4afz|2]1]cC
FunctionID (Rea ony) Venda ID (Read Only)
RESET INITIALIZATION
0x1054 0x103CH

The Function ID register is described in the SPRA Platform EAS Sedion 8.3.Also seethe PCI
specsedion 6.2

E Function ClassRegister ';
P OFFSET: 0x0008 E
6le|e|6|s|[s]|5|5[5|5|5|c|5|c|alalala|alafa|alafaja]|3|[3][3]a|a][3]s
3|2)]1)]Ccj¢c|8|7)€]5)4)13]2|]1|]C)¢c|8|7]|]€]5)4]|]3]|]2|1)|]C|]¢c|8]|]7]|]€6]5]4])13]|2

Bist Healer Type Lat Timer Line_size
RESET INITIALIZATION

0/0|0l0|0|0O|0O|0O|O|0OfO|O|O|O|O|O|O|O|0O|0O|O|0O|O|O|O|O|0O|0O|O|O|O0O]|O
alel 222222222z aa|aa|aa|a]a|2]2fce]7|€e|c|a]a]z]1]cC
1]cfelef7|e|sfa]af[2]|1]|c|elef7]|e[s]a]af2]a]c
ClassCode (Rea Only) Revision (Rea Only)
RESET INITIALIZATION
0/0|0l0|0O[0O|0O|0O|O|0O|O|O|O|0O|0O|O|O|O|0O|0O|0O|0Of0O|O Rev number

Linesize 8 hit R/W register.
Lat timer: Latency timer as described in PCI 2.1 spec
Header Type: Read Only? . Always returns 0x00
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Bist: Built i n self test: Always returns 0x00

E Misc Control Register ';
; OFFSET: 0x0068 E
6le|e[6[5[5[5[5[5[5[s5[c5[5[c[afaflalafalalafalalafz[a[z][a3[a[a][a]a
af2]1]|c|lelsa]|7|e|s]alalz]1 g|leg|7]|6|5|4a|al2f|1]|c|c|le|7]|6|c]|4a]alz
Reserved Reserved
RESET INITIALIZATION
0o(0|0O0|0Ol0O|O|O|lO|O|O|O|O|O|O|O|O|O|O|0O|OfO|0O|0Of0O|0O|0O|0O|0O|0O|0O]|0O]O0
alalzz2lz2lzl2z2zl2z2zaalalalalalalala]a]clel|7]els]alalz]1]c
1|lclelsa|7|e|s]alalz|a|c|lela|l7|le|s]lala]|z]1]|c
1t
Reserved 'g_<rr| Reserved
Q&
RESET INITIALIZATION
0ox17 00| 0|0O|0O|O|O|O|O|O|O|O|O|Of1|0|0OfO|0O|0Of0O]1]12

The RPCE (Rope Parity Chedk Enable) bit is used to control the way the ropes controll er behaves
in resporse to rope parity errors. If thisbit is t, then aropes command perity error will result in
ELROY going into fatal mode. If this bit is not set, then the ropes controller will ignae dl
command perity errors. The default value for this bit is 0. Software shoud set this bit as part of
ELROY initializaion.

The loopkadk bit is used to pu ELROY into a diagnostic mode cdled Loopkadkk Mode.
Normally, ELROY has internal sanity chedking that will prevent the PSC from respondng to
transadions driven by the PMC, even if the range registers are cnfigured that way. The
Loopkadk Mode disables this sanity chedking. This al owsfor diagnostics where atransadioncan
be sent down the rope, mastered by the PMC, claimed by the PSC, and sent bad up the rope.
Note that the range registers in the rope-master and ELROY must be wnfigured corredly for this
to ocaur.
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E Error Log AddressRegister t
i OFFSET: 0x0070 E
elele|e|[s|s]|s5|[5|5|5|5|5|5|5|a|a|a|la[a|a|lafalalaf3|3]|3|[3]a]|af[a]3s
3[2|1]|cfe|8|7|[e|5]|4af3]|2]|1rfc|e|8|7]|€|E|4]3[2]|1]|cfe|8|7|[6]|]5]4[3]2
Reserved
RESET INITIALIZATION
0|0|0|l0|0O|0Of0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0Of0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O|0O]|O0
afalz2]2f22]2f2]2]2f2]22fa]2f2|a]2f{afa]2f2|c|ef[7|€e]|cf[a]a]2|[1]cC
1|lclefe|7]|€e[E|4|3[2]|1]|cfe|8|7|[e]55]4f3]2]1]cC
Reserved
RESET INITIALIZATION
0|0|0|l0|0O|0Of0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0Of0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O|0O]|O0

Thisregister contains the aldressof the transadionthe PMC was trying to handle when it
encourtered an error.

E Suspend Register t
} OFFSET: 0x0078 :
elef|efefs]s]s]s]s]s]s]s]s]s]ala]alalalalalalala]a]a]a]a]a]a]a]a
3|2|1|c|o|8|7|€|5]|a|3|2|1|c|o|8|7|€6|5|a|3|2|1]|c|9|8|7|€6|B5]|4a]|3]|2
Reserved
RESET INITIALIZATION
0[{0l0|0|0O|0O|0OfO|0O|0OfO|O|0O|O|JO|O|O|O|O|O|0O|O|O|0O|O|O|0O|O|0O]|0OfO]O0
33zl z2lz2]z2]z2]z2222]2]alalalalalalalalala]ole]7[€e[s]ala]2]1]cC
1|c|efla|7|6|s5|alalz2|a|c|ae|la|7|6|5]|alal2|1]c

Reserved

RESET INITIALIZATION
o/ojoJo|o|lo[o]jo]o[o|lo[ojo]o[0|0]0[0]0[0|0]O[0|O]0]0]O[0|O[0]0]O

Thereisno data asociated with the suspend register. A read from thisregister puts ELROY in a
state where no delayed transadions are processed by the PMC. Arbitration is disabled (no aher
agent can get the bus) and interrupts are prevented from being sent up the wpf.

A write to this register takes ELROY out of the é&bove mode, or out of the “lock” mode used to
implement a series of locked transadions. The lock mode is entered by dangaPlO read flagged
with alock.

11.4 Accessing PCI Configuration Space

PCl configuration cycles are generated by wing the CONFIG_ADDRESS and
CONFIG_DATA registers. To crede aconfiguration cycle, software first writes to the
CONFIG_ADDRESS register, defined in Table 3. This write identifies which PCI bus,
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which device on the bus, and which function (of a multi-function device) the
configuration cycle will target. Once CONFIG_ADDRESShas been set, a Read or Write
to CONFIG_DATA will generate the Configuration Space acces Byte Enables used to
Read/Write to CONFIG_DATA will be used in the Configuration Read/Write & well.
After the read o write to the CONFIG_DATA register, A register read (probably to the
CONFIG_ADDRESS register) shoud be dore to make sure the configuration cycle has
completed before writing a new addressto the CONFIG_ADDRESS register. If severa
writes ae dore to the CONFIG DATA register withou realing the
CONFIG_ADDRESS register, the DRQ (Delay Resource Queue) in ELROY will
overflow. Care shoud be taken to ensure that only one processis allowed to accessthis
pair of registersat atime.

When a onfiguration cycle is targeting a devicethat is diredly on ELROY’s PCI, atype
0 configuration cycle needs to be generated. To doso, use bus number of 0. Setting bis
number 0 is merely an indicaion that atype O configuration cycle needs to be generated.
If the CONFIG_ADDRESS“Bus Number” is greaer then 0, then a Type 1 cycle will be

generated.
P CONFIG Address L
E OFFSET: 0x0040 E
6|6|€6€|€|S|E[E|[E|[E[E|E|E|E|E|4)|4|14|4|4|4|4|4|4|4|3[3[3([3([3[3]]3]3
djz2ji1jcfjefef7fefsf4|3]2]1|)]C|)g|)&|7|€|5|]4|3|2|1|[c|[e|[&|[7[e|[&E|4]3]2
Reserved
RESET INITIALIZATION
0/0|0l0|0O[0O|0O|0O|O|0OfO|O|O|O|0O|O|O|O|0O|0O|O|0O|O|0O|O|O|0O|O|0O|O|O0]|O
alelzl2]zlzlz]z2]z2]za|afaa|afafa]a|a]afce]7|e|c]a]a]z]1]C
1]cfelef7|e|sf4a]af[2]|1]|c|elef7]|e[s|a]al2]1]c
Device -n
pa
Number s _
Reserved Bus Number §_§ Register number | 0| O
o
QJ
RESET INITIALIZATION
0/0|0l0|0O|0O|0O|0O|O|0OfO|O|O|O|0O|O|O|O|0O|0O|O|0O|O|0O|O|O|0O|O|0O|O|O0O]|O
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Field Description
Reserved Must set to Ofor writes, must be ignared for reads.
Bus Number Identifies the PCI bus number the configuration accessisintended
for.
DeviceNumber |Identifies the physicd PCI device number the configuration accessis
intended for.

Function Number |Identifies the function number within aphysicd PCI device
Register Number |ldentifies the word addressof the target function’s configuration

register.
Bits 1,0 Real oy hits. Returns 00 onreads.
' CONFIG Data L
; OFFSET: 0x0048 :
€E(€|€6|€|5|E|5|5|5|5|&8|5|&|5(4]|4(4|]4|4|4|4|4]|4(4]3[3]3[3]3[3]3]3
3|2[1[C[¢ 7 S5|4|3[2|1fcf¢ef&8|[7|]€|E]4]|]3])]2|]1|C|¢c|8|7|]6€6]|]5]4[3][2
Reserved
RESET INITIALIZATION
0|0|0|l0|0O|0Of0O|0O|0O|0O|0O|0O|0O|0O|0O|0Of0O|0O|0Of0O|0O|0O|0O|0O|0O|0Of0O|0O|0O|0O|0O]|O0
3|3|2|2|2(2(2(2(2(2(2|21|1)1)21|21)21)]21)|2|21|1|¢c|&8|7|€|¢E% 3|2|1(C
1({Cf[cS|(&8|7|]€]&)4]|]3]|]2|1|]C|¢c|8&8|7]|]6]|5]4[3[2[1]C
Data
RESET INITIALIZATION
X| X| X[ X] X| X[ X]| X| X[ X| X| X[ X[ X]| X| X| X]| X| X[ X]| X| X[ X| X| X[ X| X]| X| X| X]| X| X

11.4.1 Generation of IDSEL lines.

The IDSEL lines to seleded PCI dots come from AD lines that are run througha resistor
to decoupethe IDSEL load from the AD line. The IDSEL signals are generated duing a
type O configuration cycle by deading the “Device Number” (bits 11-15 d the
Configuration Addressregister and diving AD bit number (16+Device Number) to a “1”
while driving the rest of bits 16-31to a “0”. If Device Number is more than 15, nom of
the lines 16-31 will be driven to a “1". To alow the IDSEL lines to be resistivly
decouped from the associated AD line, the addresswill be driven onthe AD lines for 3
PCI cycles before “Frame#” is asserted. Thiswill alow 45msecfor the RC time constant
to reat the desired level in a 66MHz system before “Frame#” is asserted, and 90rsecin
a30-33MHz system.
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12. INTERRUPTS

Information in this chapter canna be given ou, bu will be needed by developers. Contad
pa_linux@hp.com for more information.

Revision 0.5 0217/00 Page 75 d 76




ELROY External Reference Spedficaion

13.ELRQOY Revision History

Informationin this edionis nealed by developers, bu canna be given ou. Contad
pa_linux@hp.com for more information.
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