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1 Introduction

1.1 Purpose

The purpose of this document is to explain the procedure to power-on and setting up

working environment of the PCle to ISA Bridge for demo purpose.

1.2 Scope

This document describes the Hardware connection procedure to power-on the board and

establishes connection with the PC.

1.3 Features
PCle Interface

o

o

@]

O O0O0O0O0

(0]

The Xilinx endpoint cores for PCle follows PCI express base specification v1.1 layering
model.

32-bit internal data path

The endpoint core implements the physical layer, datalink layer, transaction layer &
configuration management layer.

Six individually programmable BAR’s & expansion ROM BAR.

Supports MSI & INTX emulation.

Supports removal of corrupt packets for error detection and recovery.

Compatible with PCI/PCI Express power management functions.

Used in conjunction with NXP PX1011A PCI Express standalone PHY to achieve high
transceiver capability, 2.5 GBPS line speed, automatic clock and data recovery, 8b/10b
encode and decode.

Supports a maximum transaction payload of up to 512 bytes.

ISA Master Interface

o
(0}
o

(0}

The ISA Bridge implements a 16-bit data interface.

Supports Bus clock of 8 MHz for ISA interface.

Supports a 20-bit system address lines tristate, which can be latched on to the falling edge
of bus address latch enable signal.

Supports latchable address lines, these unlatched address signals give the system up to 16
MB of address ability.
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1.4 Evaluation Board and Core requirements
Spartan-3 PCI Express Kit

Mother Board with PCle slot with PCle tree software installed
PC/laptop with ChipScope software installed
Endpoint core for PCI express, PIO Module from Xilinx

©O O O O O

PCle to ISA bus controller core
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2 PCle to ISA Bus controller Core
2.1 Block Diagram
User PCI Express PCI Express
:SA ?US Transaction Transaction PHY
nterface Interface Interface : Interface
y ) ISA ¢ N PIO ¢ N Endpoint ¢ ;
Master Module Interface
Xilinx Core

Figure 1: Detailed view of iW-PCle to ISA controller core

2.2 Description

The PCle Bridge has an endpoint PIPE v1.7 (PHY Interface) for PCle 1 lane core from
Xilinx, Programmed 1/O module & ISA controller. The endpoint core from xilinx implements
the physical layer (PHY interface), data link layer, transaction layer & configuration
management layer of PCle base specification v1.1 layering model.The PIO design interfaces
with the endpoint for PCI Express core’s transaction interface & responds with read/write
transaction for memory or 10O transaction from the endpoint core.

The ISA bus controller is implemented in user interface side of the PIO design. The host
processor can access the unit through memory/l1O read and write commands. The ISA bus is a
16bit interface, which can be used to connect peripheral components to the host CPU through
ISA bus.
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2.3 Pin outs of iW- PCle ISA Bridge core

The pin outs of iW- PCle ISA Bridge is as shown in the table below.

Table 1: Pin outs of iW-PCle ISA Bridge

iW-PCle ISA Bridge FPGA PINS
PINS
powerdown[0] AF22
powerdown[1] AD23
resetn AF24
rxpolarity AE24
txclk AE21
txcompliance AE23
txdata[0] AD15
txdata[1] AE15
txdata[2] AF15
txdata[3] AE19
txdata[4] AF19
txdata[5] AE20
txdata[6] AF20
txdata[7] AD21
txdatak[0] AE22
txdetectrx_loopback AF21
txelecidle AF23
phystatus AF12
rxdata[0] AE8
rxdata[1] AC7
rxdata[2] AF6
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iW-PCle ISA Bridge FPGA PINS
PINS
rxdata[3] AEGB
rxdata[4] ADG6
rxdata[5] AC6
rxdata[6] AE5
rxdata[7] AD5
rxdatak[0] AF8
rxelecidle AF4
rxstatus[1] AD10
rxstatus[2] AC11
rxvalid AD12
rxclk AE13
sys_reset_n AE4
sa_0[0] M3
sa_0[1] J7
sa_0[2] M7
sa_0[3] J6
sa_o[4] N7
sa_o[5] H5
sa_o[6] M8
sa_0o[7] H2
sa_0[8] N8
sa_0[9] J5
sa_0[10] P8
sa_o[11] J4
iWave Systems Technologies Pvt. Ltd. Page 8 of 26



iWave

User Manual for PCle to ISA Bus Controller

Embedding Intelligence R 2.0
iW-PCle ISA Bridge FPGA PINS
PINS
sa_0[12] P2
sa_0[13] K7
sa_o0[14] P7
sa_0[15] K5
sa_o[16] R1
sa_0[17] L8
sa_o[18] P1
sa_0[19] L7
la_o[17] R2
la_o[18] H1
la_o[19] R3
la_o[20] L1
la_o[21] Tl
la_o[22] L2
la_o[23] T2
sbhe n o L4
sd_io[0] M19
sd_io[1] P20
sd_io[2] M20
sd_io[3] T20
sd_io[4] K20
sd_io[5] P21
sd_io[6] J20
iWave Systems Technologies Pvt. Ltd. Page 9 of 26
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iW-PCle ISA Bridge FPGA PINS
PINS

sd_io[7] R21
sd_io[8] H20
sd_io[9] P24
sd_io[10] J21
sd_io[11] P22
sd_io[12] H21
sd_io[13] R24
sd_io[14] H22
sd_io[15] R22
ior n_o V6
iow n o u7
memr_n_o W5
memw_n_o V7
bclk o R8
bale o R7
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3 Quick Start

3.1 Connecting to a Host computer

Follow the steps below to connect the Spartan-3 PCI Express board to the host computer

through PCle link to test the functionality of iw-PCle ISA Bridge core.

3.11

Installation Requirements

The items listed below are necessary to install Spartan-3 PCI Express board to the host

computer

3.1.2

o0 PC/laptop with Chipscope software installed.

0 Host computer of windows NT/2000 or windows XP OS having an available PCle
slot, with installed PCle Tree software.

Board Installation & Testing

Before connecting Spartan-3 PCI Express Kit in the PCle slot check all these settings are
properly done for starter kit
o Select the master parallel mode for FPGA configuration by installing M2 in JP3
Header.
o Other Jumpers position on Board, JP8 2-3, JP1 2-3, JP2 2-3, JP5 1-2, JP6 2-
3,JP9, J4.
o Select the power source from the PCle edge connector for this install the fuse in
socket F2 position (dont place separate fuse in F1 position).
Connect the Xilinx platform USB cable to the PC/laptop USB port from JTAG socket J2
of PCle board for programming & to check the ISA waveforms on chipscope viewer,
After this place the board in PCle slot of a host computer.
Program the MCS file pcie_isa_bridge.mcs provided with user manual to the Spartan-3
PCI Express board, for this first program the on-board 8 Mb xilinx XCFO08P parallel
Platform Flash PROM then configure the FPGA from the image stored in the Platform
flash PROM by power cycling (switch off & on the board).

. Run the PCltree software on the host computer where the Spartan-3 PCI Express board is

installed.
Check the software overview part to get more information regarding Pcitree software for
read & write of memory & io space of host computer.
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3.1.3 Procedure for Demo

e Connect Spartan-3 PCI Express board to the PCle slot of host computer also connect the
Xilinx platform USB cable to the PC/laptop in which chipscope software is installed.

e Start the PCltree software installed in the host computer to which Spartan-3 PCI Express
board is connected, then Press OK

]

please register

thiz program iz distributed az shareware

pleasze regizter.

mailbo: infod@pcitres. de

http: A, poitres. de

http: Afvaens zhareit. comdprogramsA103142 kit

e The software will scan all the PCI bus attached to the host computer & displays all the
PCI bus as the tree structure. Each PCI component has an integer number for bus, device
and function (bdf).

direct select: G show INT routing highe=st E X I T |
bu=: dewr: furnc:
— 1 s -
= u} — O -] O show HMem HMap = Ab ot I
—— o.o.0
EIHhEDSt' - HostC sPCI: Eridge Dewvice
D EDSEAPEILS DELEED I WID: x3S02865 Imntel Corporatiomn
EID O-=1 (&2 PCIS PCI: Br: DID: =x2778 no dewvice name fownd no o
-0 1-==2 {2} PCISPCI: SubVIL: %2026 Intel
= O—=3 (32 PCISPCI: Er: SubID: ®xEF4ED no-—name
-0 PCI ISA; Erdidgs rew . - x0O0 1o IMNT
=0 O-=a (2} PCIFPCI: Br:ill - adit ComnfBReco: Nr of ConfRegs: —
-0 Ethernet ; MNebtwc
; i I—I - IV i 15 € 54
-2 15850 Compatibl
-4 a. =erial bu=s L T u=e BIOS int
S Thiwersal Host Cor WMrite ConfBeo | refresh
SR Thniversal Host Cor - =
ciamp o
S Tniwversal Host Cor I_ FORE DEBOTE WREo v
L Uniwversal Host Co: Config Space Dump: f[(type 1 x=)
o 5. =erial bus Dewvy z77% =086 =00 : DID VID
= z
=N . .
Bo- 0-=5 5y Subtraccive Z0S0 0106 <04 : Stat Cmd
: -0 WGEA: PC Compati 0800 0000 =08 : BaseClass SubClass I
: -0 Echernet: HNetwrc 0000 0000 <0C : BIST Header LatTime:r
S PCIFISA; Bridge D« o000 o000 =10 - BAER O
. o. Mass Storage Co o000 o000 <l4 : BAR 1
o SMBus: Serial Bus 0000 0000 <18 : EBADR
Qo000 Q000 =1C : EBAR 3
o000 aood =0 - EBADR 4
imininln S wTuinlnl -<:7£-1 - 'Ftﬁ'n L
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e Locate the Spartan-3 PCI Express board in the PCI bus list, once you locate the device
PCltree software will displays bus number, device number, function number, Vendor ID,
device ID & configuration space contents in the right side of the pcitree window.

77 PCIIFER S e

direct select:

2. show INT routing | highest EXIT
bus: derr: funec: )
- N =1 busnr
j 3 = | ] show Mem Map 5 Ahout
— 3.0.0
E host CPU PCISISE; Eridge Devica
e 0000 Host/PCI; Eridge I

VID: =zl0EE X¥ilinx Corp

EI--I:I:_ZS_I:I O-=1 {2y PCL/PCI: Br: DID: x0007 no device name found no o

i l.00.0 1-=& (£} PCIFPCI; SukUID: x10EE ¥ilinx
EI--EI_.ZE.4 0-=3 (3) PCIFPCI; Er: SubID:  x0007 no-name

SA; Bridy rew._: x00 ®FF=<-INTAg
E-0.28.5 0-=4 (4) PCISPCI; Brifl—adit ConfReq: Nr of ConfBegs:

e d o000 Ethernet; Netwc
] l—l hex ’7 16 {64
Fed4 00,3 16550 Compatibl
4004 a. serial bus T [T use BIOS int
z9 Universzal Host Cot Write ConfPReg A
£3 Thiwversal Host Co:

dump : @
Z9 Tniwversal Host Cor I_ il s

Universal Host Coz Config Space Dump: (type 1 xs)

o. serial bus Dew:

[ S e Y o R e e N o
o]
o

(= =

goo? 10EE =00 : DID VID

El-0.30 f=»% (5) Subtractive || 1010 0147 <04 : Scat Cud
;" 5-04.0 VEA; PC Compatill nep) gpoo <08 : BaseClass SubClass I
5050 Echernet; Netwc||| ggoo 0010 <0C : EIST Header LatTime:
0.31.0 DCI/ISA; Bridge De||| oo00 2001 <10 : BAR O ic
0.351.1 0. Mass Storage Cof|| 4800 0000 <14 : BAR 1 mem 32bit
-~ 0,313 §MBus; Serial Eus || 0000 0000 <128 : BAR 2
0000 0000 <10 : BAR 32
0000 0000 <20 : BAR 4
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e Select memory BAR register space to access host cpu memory space or select IO BAR
register to access host cpu 10 space.In this screenshot 10 BAR (address 10h) is selected.

7o PciTree
direct select: % show INT routing EXIT
bus: dew: func %’_
ﬁ 2 = j 0 show Mem Map Lhout
— 30,0
B-host CPU _ PCI/ISE; Bridge Dewice
{~0.00.0 Host/PCI; Bridge N0 orn. 210RE Xilink Corp
El-0.28.0 0-=1 {2} PCISPCI: Brill pIn: x0007 ne device name found no o
""" 1.00.0 1-+z (2) PCI/PCI; SubVID: x10EE ¥ilinx
[=-0.z28.4 0-=3 (3} PCIFPCI; Br: SukIl:  x0007 no-hane
Le 3 00,0 PCISIZA; Bridge rew. : x00 *FF=-INTLE
0.2, 8 0-=4 (4} PCIFPCI; Brifl —odit ConfReq: Hr of Conflegs:
Fed 000 Ethernet; Netwc ’7 R T —‘
----- 4.00. 3 16550 Compatibl [x00003001 | L
----- 4.00.4 o. serial bus [ I- use BIOS int
- QES.0 Ui 1l Ho=t C
0.29.1 Ué%versal HD5 cDI vrite tentReg refresh (::3
0L ED . niversal Host Cot
dump :
QU290 E Tniwversal Host Cor I- CRED 2EE3T Wi
R = Tniversal Host Cor Config Space Dump: {type 1 xs)
QL2907 o. serial bus Dev: o007 LOEE <00 e —
=
-] _ _ - 1
= D: 30.0 0-+5 (5} Suhtractlve., 0010 0l47 <04 I
""" 5.04.0 VGA; PC Compatifll neny goon <08 : BaseClass SubClass I
""" £.0&5.0 Ethernet; Netwclll gooo 0olo =0C : EIST Header LatTime:
31.0 PCI/TISA; Bridoge D oooo 200l EBAER O io
1.1 o. Maszs Storage O 4200 0000 =14 : BAPR 1 mem 3Zbit
.3l §MEus; Serial Bug ||| 0000 0000 <18 : BAR Z
oooo Qooo =1c BAR 3
oooa Qooo =20 BALD 4

iWave Systems Technologies Pvt. Ltd.
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e To write into the 10 space of the host cpu, select IO BAR register & double click on that
BAR regsiter & then press yes tab on the information window.

To PciTree

show IMT routimnog

direct =select:
bus=: deaxr: fumnc: %
j 2 ﬂ o _I:I o show Mem Map

— Z_0o_n0
El-host CPU ) PCI/ISA;: Bridge Dewice
HosesPCI; Bridgs I WID: x10EE ¥ilimx Corp
O-=1 (Z} PCISPCI: Br: DID: x0007 no dewvice name fournd no o
l-=2 (&) FPCISPCI: SULWID: *10EE Milinx
O—=3 (3} FPCIAPCI: Er: Sk ID - x0007 no-—name
PCI sI=h;: Bridge rew. : =00 x*FF=—THMTALof
O-=2 (2] PCIFAPCI; EBr:|l —adit ConfReg: — | ~HNr of ConfRags: —
Ethernet; MNetwc IV o
[Foooozoor | + 1 ' 54
165680 Compatikl Q0002001 I B
a_. =erial bu=s T T u=e BIOS int
Thiwversal Host Cor Write ComfBRedog | refrech
Thiwver=sal Host Cor
g - @
Thiwer=sal Host Cor I_ EREE SEEaT WE-

Uniwversal Host Coz Config Space Dump: (type 1 xus)

5. s=erial bus Dewvy o007 10EE =00 oID WID
O-=& (51 Subtractiwve, 0010 0147 <04 : Stat Cod
VA PC Compati 0501 0000 =02 : BaseClass SubClass I
Echernet; Netwc D000 0010 =0C : BIST Header LatTime:
DPCI/IZA: BEridge De
o. Mass Storage O« 4500 0000 =14 : EAR 1 mem =Zbit
SMEus; Serial Bus o000 0000 =18 : BAL =z
o000 0000 =1cC : BAR 3
o000 0000 =20 : BAER 4

T PCiTree = [T

direct select: ——— show INT routing I
bus=s: dewr: furic: %’_
ﬂ e ﬂ a _|+I a show Mem HMap I

Abhout
z.0.0
A PCI/IZA; EBridge Dewvice
HosesPCI: Bridege I YWID: x10EE ¥ilimx Corp
0-=1 2} PCIAPCI: Br: DID: =z0007 no device name found no o
l-=2 1{&) PCISPCI: SubVID: x10EE dilinsix
O — = —— - ame
LELLES xFF=—INTAf
O—= ® MNr of ComnfRegs:
- Are vyou ready to perform |7 o '
: 15 &4
BAR read-write{0xFFFFFFFF)-read-restore 7
. T use EIOE intc
IF mot: a BaRrange of 1MBvte is assurned
refresh @
clhamgs -
Ves Mo Cancel I ®
T e romp—— (bype 1 xs)
oo serial bus Dawy Q007 10EE <00 LID VID
. = :
o-=& i8)  Suberaevdve | nn1p0 pLa7 =04 : Star Cmd
WEh: PC Comparvi 0601l 0000 <08 : BaseClass SukClass I
Echernet: Hetwc 0000 0010 <0C : BIST Header LatTimer
PCI/IZA; Eridge D«
o. Mass Storages O 4200 0000 <14 : BAD 1 mem 2Zbit
SMEus; Serial Bus o000 o000 =18 - BAR =
o000 o000 =1C - BAR X
0000 0000 <F0 - BAR 4
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e The window containing all the registers under that BAR space are listed, we can access
those register.To write into any register of 10 space select some register, enter the data to
be written in edit memory tab.

' BAR space

[alululuyulululal =x00000000
ooooooo00 =x00000004
ooooooo00 =x000000032
ooooooo00 =x0000000c
[alululuyulululal =x00000010
[alululuyulululal =x0000001 4
[alululuyulululal =x00000013
[alululuyulululal =x0000001C
[alululuyulululal =x00000020
Q0000000 =x00000024
ooooooo00 =x000000z2
ooooooo00 =x000000zC
oooooooo =x000000z0
[alululuyulululal =x00000034
[alululuyulululal =x00000033
[alululuyulululal =x0000003C
[alululuyulululal =x00000040
Q0000000 =x0000004 4
ooooooo00 =x00000042
ooooooo00 =x0000004C
ooooooo00 =x00000050
[alululuyulululal =x000000E54
[alululuyulululal =x000000E5S
[alululuyulululal =x000000E5C
[alululuyulululal =x000000&0
[alululuyulululal =x000000&4
ooooooo00 =x000000&2
ooooooo00 =x000000&C
ooooooo00

| auto read memorss

IO =Space
bas=s - O00O00Z000
rangs : LLfLfLfffs0 =

lz2 Byte

edit memori

TWrite Memorsi

r_ loop omnsoff

1 refresh wiew after write

Data:
r_ togogl e
M couns

r_ weri fir

refr.
wienr:

=

mem CopEc

Source I
destinationl

mem Copy I

—E=aelect wiew ramnge:

<

FE range (0 — 0O3):-: 0O

| ]

o=

BAR space
[afuluiniulnlnln} =x000000aa0
[afuluiniulnlnln} =x00000004
[afuluiniulnlnln} =x0000000s
0000000

=x00000000C
]
=x00000014

aooooaoo

aooooaoo =x0000001s
oooooooo =x0000001Cc
oooooooo =x000000z0
oooooooo =x000000z4
oooooooo =x000000zs
oooooooo =x000000zC
oooooooo =x000000z0
oooooooo =x0000003=4
oooooooo =x0000003zs
oooooooo =x0000003zC
oooooooo =x00000040
oooooooo =x00000044
oooooooo =x0000004s
oooooooo =x0000004c
oooooooo =x00000oL0
oooooooo =x00000054g
oooooooo =x0o0oooLs
aooooooo =x0000005C
aooooooo =x000000s0
aooooooo =x00000064
aooooooo =x00000063
aooooooo =x000000sC
aooooooo =x00000070

I auto read memoriy

IO Space
base - 00003000
rangs : LfEf£f£f£f£f20 =

== B3

ox |

lzg2 Byte

edit memori -

|xaspooooo I

Write Memoris |

r_ loop onsoff

I refresh wiew after write

=x00003010 1 dwords
Data:
r- togogle
M counc
r- weri fi

mem Copy:

Source

destinationl

memn Copy |

—select wiew ramnge:
FB range (0 — O3z 0O

4

| »]
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ChipScope Pro Analyzer [isa_bus]

File View JTAG Chain Device Trigger Setup  Waveform  Window  Help

®» m 1

To view the ISA waveforms for 10 write first set the trigger values as in the screenshot &
trigger for these values by pressing F5 & then press write memory tab.we can observe the
waveform as shown in the 10 write screenshot

Project: isa_bus

i1 &1 Trigger Setup - DEV:1 MyDevice1 (XC351000) UNIT:0 MylLAQ {ILA)

JTAG Chain
DEV.0 MyDevicel (CFOZP

Match Unit

Function

Counter

¢ DEV1 MyDevicel (3510

¢ MO:TriggerPartl

disabled

- UNITO hMyILAD (LA

JappiPlChale_o

Trigyer Setup

JappiPlOibclk_o

Wiaverorm

TappiPlCmermw_n_o

o

JappiPlofmemr_n_o

Signals: DEV: 1 UNIT: 0

IappiPIOjiow_n_o

=

¢ Data Port
o= [app/PI0a_o

TappiPlOfiar_n_o

JappiPICHPIO_EPiep_isafid_data_o=15=

o= JappPIOIPIO_EP/ep_is
o= [app/PIOIsa_o

Japp/PIQVPI0_EP/ep_isaird_data_o=14=

o= JappPlOlsdout_o

TappiPICPIO_EPiep_isarid_data_o=13=

CH: D fappiPI0isa_o=0
CH: 1 fapp/PI0isa_o=1

JappiPICIFIO_EPiep_isaid_data_o=12#

CH: 2Japp/Pldiea_o=2

Japp/PIQVPI0_ER/ep_isaird_data_o=11=

CH: 3lapp/Pl0isa_o=3

TappiPICPIO_ERiep_isartd_data_o=10=

CH: 4 JappiPI0isa_o=44 |

JappiPICIPIO_ERiep_isald_data_o=9=

CH: 5 lapplPl0isa_o=5

JappiPIOVPI0_ERVep_isaitd_data_o=8=

CH: Blapp/Pl0isa_o=6
CH: 7 lappiPI0isa_o=7

TappiPICIPIO_EPiep_isalrd_data_o=7=

CH: 8 lapp/Pl0isa_o=8

JappiPICIFPIO_ERiep_isald_data_o=fi=

CH: 9Japp/PlOisa_o=9

JappiPIQVPI0_ERfep_isaitd_data_o=6=

CH: 10 fappPl0fsa_o=1
CH: 11 fappiPl0isa_o=1

TappiPICIPIO_EPiep_isaid_data_o=d=

CH: 12 fapprPl0fsa_o=1

JappiPICIFIO_ERiep_isald_data_o=3=

A A A A A A A A R

CH: 13 fappiPlOisa_o=1
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10 write Screenshot
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To read from the 10 space of the host cpu,mark the auto read memory tab select some
register in the top down list. To check the ISA waveform in the chipscope viewer set the
trigger values in the trigger window as shown in screenshot press F5 to trigger and press
the refresh view window to read the the register of 10 space.
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10 read screenshot.
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To write into the memory space of the host cpu, select memory BAR register & double
click on that BAR regsiter & press yes tab on the information window.
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The window containing all the registers under that BAR space are listed, we can access
those register.To write into any register of memory space select some register, enter the
data to be written in edit memory tab.
To view the ISA waveforms for memory write first set the trigger values as in the
screenshot & trigger for these values by pressing F5 & then press write memory tab.we
can observe the waveform as shown in the memory write screenshot
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e Memory write Screenshot
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To read from the memory space of the host cpu,mark the auto read memory tab select
some register in the top down list. To check the ISA waveform in the chipscope viewer
set the trigger values in the trigger window as shown in screenshot press F5 to trigger and
press the refresh view window to read the the register of memory space.
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e Memory read screenshot.
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APPENDIX A
Reference Documents

¢ PCltree software usage from - http://www.pcitree.de/userguide.html

%+ Spartan-3 for PCI Express starter kit board user guide UG256 -
http://www.xilinx.com/support/documentation/boards and Kits/ug256.pdf

iWave Systems Technologies Pvt. Ltd. Page 26 of 26



