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Introduction :

A step by step procedure to use ChipScope with a basic system developed in Xilinx Platform Studio (XPS).

Requirements:

i.  Xilinx ISE Design Suite 12.1
A. Xilinx Platform Studio (XPS)
B. ChipScope Pro
ii. Digilent Adept 2.4 or Higher (Windows)
iii. Digilent Nexys 2 Board
iv. Digilent Plug-in for ISE 12.x
v. Download Cable

Work Flow:

1. Xilinx Platform Studio (XPS)

A. Creating a system from the scratch using Base System Builder (BSB)
B. Getting used to with different parts of XPS
C. Adding debugging cores into the existing design

2. Digilent

A. Installing necessary software and plug-in for the target board to be properly connected
B. Using Digilent Adept for downloading bitstream to the board.

3. Using HyperTerminal to 'talk' with the board.

4. Chip Scope Pro
A. Synchronize an existing design to a new ChipScope project.
B. Observing bus transactions.
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1. Xilinx Platform Studio (XPS):

1.1 Creating a new design with BSB:

To start, open Start > All Programs > Xilinx ISE Design Suite 12.1 > Xilinx Platform Studio>

i. Assoon as XPS starts 'Create New or Open Existing Project' wizard shows up.

= Xilinx Platform Studio

Create new ar open exisking project

SB

fl-\'. (%) Base System Builder wizard {recommendsd)

E O Open a recent project

EBrowse for More Projects, ..

i@ O B|aniCreate a Base System using the BSE Wizard, This is the c

Browse EDK examples (projects) on the web here

[ [o]'4 H Cancel H Help ]

ii. Select the 'Base System Builder' (BSB) option. This would allow you to build a basic working
design only with few clicks. However, you have to check/change default settings according to

your design needs. Click 'OK".

Mews projsct

Project file
CiJKazi{TestProjectsianzChipScopelualsystem. xmp

Advanced options - optional (press F1 key For help)

Set Project Peripheral Repositary Search Path

iii. In this window you specify your 'project folder path' and 'project peripheral repository search
path'. It is always wise to make a new folder with a relevant name that best describes the
project and place the system.xmp file in that folder. It is also recommended that you make the
project folder on the hard drive of the computer rather than on a USB memory or any other
removable storage device. In this window also locate the support files for the target board as

shown. Click 'OK".
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iv. The Base System Builder (BSB) wizard starts. It will take you through rest of the steps of creating
a new embedded system design. At the first step select 'l would like to create a new design'.

Click 'Next'.

Board

(*) Iwould like to create a system For the Following developrment board

Board Mendor |Digilent

Board Mame |Nexys 2-1200 Board

Board Revision |C

() 1would like to create a system for a custom board

v. Select the board information from the drop down menus as shown. Click 'Next'.
vi. On the system configuration step select 'Single Processor System'. Click 'Next'.

vii. Configure processor 1 with setting shown. Click 'Next'.

Processor 1 Configuration

Processaor Type |MicroBIaze

System Clock Frequency |50.DD

Local Memary |32 KE

Debug Interface |On-Chip Hit Debug Module

[] Enable Floating Paint Unit

viii. Keep default values for ‘Peripheral’ and ‘Cache’ steps.

ix. In the ‘Application’ step, under ‘Peripheral Test’ submenu change the operation values for

‘Instructions’ and ‘Data’ to ‘ilmb_cntlr’ and ‘dimb_cntlr’ respectively.

w Base System Builder

! ‘Welcome Board Syskem Processor Peripheral Cache Application Summary]
Application Configuration
Configure the example applications,
Example Applications
Application Option Yalue
(=} Test microblaze_0
Standard 10 R5Z32_PORT w
Book Memory ilmb_cntlr
[=h Memory Test TestApp_Memory _microblaze_0
Instructions iimb_cntlr -
Data dirb_cnitlr 2"
[=}- Peripheral Test Testapp_Peripheral_microblaze_0
iimb_cntlr -
Data dimb_cntlr w
Interrupt Yeckor ilmb_cntlr

X. Have a look at the System Summary. Notice the components listed their addresses and location

of project files. Click 'Finish'.

xi. Your initial system has been created. Select ‘Start using Platform Studio’ in the next wizard.
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1.2 Exploring Xilinx Platform Studio:

It is good to know few things before actually start working with XPS.

i Block Diagram:

A block diagram of your new design should already been generated otherwise you can generate it
from Project > Generate Block Diagram Image.

w Xilinx Platform 5tudio - C:\Kazi\TestProjects\A02Chip5copeDualisyste
@ File Edit Wiew BEi0E=S Hardware Software  Device Configuration  Debug

D ..} HE J_|| Project Qptions., .. o M
FP Catalog @ Export Hardware Design ko SDK. .. 08 x
ig & archive Project, .,
Description IP Version
5 F EDK Instal 1 1 Generate Block Diagram Image

analog |:|-|:T Generate and view Design Repaort

Bus and Eridge
Clack, Reset ar

5 Wiew Design Summary

A Block diagram shows an overview of the components and how they are connected in the system.

bt

. e
e A A b i Syt e

mix_piby

e

SLAWES OF mb_plb

Xps_gpiv xps_gpiv xps_gpic
LEDS BBt LED FFEGMENT  Push_Buttons_ 38it

xps_gpiv xps_mch_emc xps_warthite
Switches_ gEit Micron_RAM R$Z3Z PORT

Spend few minutes on the block diagram and notice the different parts of the design like BRAM,
microblaze_0, FSL, PLB, LMB, GPIO, mdm_0 etc.
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ii. Left Panel — Project, Applications & IP Catalog:

e Project Tab: The project references to project related files. Information is grouped in

three categories:

a. Project Files: Project specific files such as the Microprocessor Hardware
Specification (MHS) files, Microprocessor Software Specification (MSS) files,
User constraint file (UCF) files etc. Have a look at each of the files to have some
general idea on these.

b. Project Options: Project specific options such as device, Netlist,
Implementation, Hardware Description Language (HDL) and Sim Model Options.

¢. Design Summary: A graphical display of the state of your embedded design and
gives you easy access to system files.

e Applications Tab: This tab lists the software application option settings, header files,
and source files that are associated with each application project. With this tab
selected you can:

a. Create and add a software application project, build the project, and load it into
the block RAM.

b. Set compiler options

¢. Add source and header files to the project.

e |P Catalog tab: This tab lists all available IP cores (including their licensing status,
release version, supported processors and classification)those can be added to a
embedded design.

iii. Right Panel — System Assembly View:

System Assembly View allows you to view and configure system block elements. It has three
tabs:

e Bus Interface: Displays the buses in your design. Use this view to modify the
information and connections for each bus.

e Ports: Displays ports in your design. Use this view to modify the details for each
port.

e Addresses: Displays the address range for each IP instance in your design . Click
‘Generate Address’ to automatically generate the system address map.

iv. Activate the other Software Project (which activates and uses LEDs, Switches, 7 Segment
LED etc. of the FPGA board) by Initializing BRAM for it.

Applications +0OF x

Software Projects
[c] Add Software Application Praject...
Default: microblaze_0_bootloop
Default: microblaze_0_xmdstub
e Project: TestApp_Memory_microblaze_0
Processor; microblaze_0
Executable: CiiKazi TestProjectsiADZChipScopeDuall TestApp_Memory_microblaze 0 executable, elf
Compiler Options
Sources
Headers
éProiect: TestApp_Periphel - -
Pracessor: microblaze_0 et Compiler Cptions...
Executable: C:iKazilTestProject BN ERNSLRTEE ==R=EHTEE eripheral_microblaze_Diexecutable.s

n

-

ol

n

Compiler Options Build Project
Sources
Headers

™

Clean Project
Delete Project,..

7
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V. To automatically configure and generate library code for your system click Software >
Generate Libraries and BSPs.

= Xilinx Platform Studio - C:\Kazi\TestProjects\MA02ChipScopeDualisyste;
@ File Edit Wiew Project Hardware M

2 Ha 3 B B 5 Software Platform Settings...

Device Configuration  Debug

IP Catalog Assign Defaul: Drivers
ey .=¢ Generate Libraries and BSPs
g
Description [c] Add Software Application Project. ..
= £ EDK Instal é Build All User Applications
Ainslog Get Program Size
Bus and Bridge 9
Clock, Reset and Interrupt Tel Generate Linker Seript...
L e T I [ Sy e |

This step also generates header files containing symbolic names for memory mapped
peripherals. Run this step and look at your software projects (Applications tab in the left
frame). Click on the + left of processor:microblaze 0 in your active project. There you will
find a header file (xparameters.h) with symbolic names of all memory mapped peripherals.

vi. The standard C function printf generate huge libraries which will not fit into the small on-
chip memory. Instead use print or xil_printf function to output text. You can compile your
programs by selecting Software > Build All user Applications.

vii. Click Hardware > Generate Bitstream. It might take long to finish (even more than 10
minutes).

pEGIETEM  Software  Device Configu

B8 Generate Metlist

gl tenerate Bitstream

',S;? reate or Import Peripheral. ..

(] configure Coprocessar...
Launch Clock \Wizard. ..
Check and Wiew Core Licenses...

85 Clean Metlist
@ lean Bits
Q Clean Hardware

Fortunately the hardware is independent of the software, so whenever you change your C
files, this step will not rerun. During the hardware synthesis, the tools use a User Constraint
File (UCF), which can be found in the left frame in the Project tab. This file binds external
ports in your design to physical pins on the FPGA. It is important that the names in the
design are the same as in this file, so do not rename the external ports. Also if you add or
remove external pins this file must be edited, i.e. removing a GPIO peripheral.

viii. The last step before downloading the configuration to the FPGA is to merge software
binaries and the bit stream from the hardware synthesis. Run Device Configuration >
Update Bitstream. This places the executable in the on chip memory making the
configuration file ready to be downloaded in the FPGA.
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1.3 Adding Debugging Cores into Design:

i ChipScope Integrated Controller (ICON): It provides communication with other ChipScope
cores. You must use ChipScope ICON core to use any of the other ChipScope cores, because
it provides the JTAG connectivity for all other ChipScope cores. One ICON can connect to
one or more ChipScope cores via one or more 36-bit control connections. The On-chip
Peripheral Bus (OPB) or Processor Local Bus (PLB) Integrated Bus Analyzer (IBA) must be
connected to the bus using a monitor (Bus Analyzer) connection.

a. To add a ICON core to the design, open the ‘IP Catalog’ tab. Unfold the ‘Debug’ menu
and locate ‘ChipScope Integrated Controller’. Select and right click on the IP, click
‘Add IP’.

@ File Edit W¥iew Project Hardware Software  Device Configuration  Debug  Simul

BB & XB oo M RHE

«+ 08 X| | Buslnterfaces | Ports | | Buslnterfaces | Ports | Addresses
S | Mame gName het
Description || @ External Ports | - External Ports
(= & EDK Instal ; | e ol
+ Analog imb - sdimp

mb_piby | & miy_pth
microbiaze_ 8 | BB microblaze_¢
b Bram
ity et
smb_cndi
Micron RAN

[ Bus and Bridge

+ Clock, Reset and Interrupt
¥ Communication High-Speed
=
=

¥ Communication Low-Speed
(- DM and Timer

5 Dsbiig Micron_RAM

)

1 Adilent Trace Core | & zng;n_o :
P : Y T
T Agilent MicroBlaze ve Trace Core 7 _HSk&y“E 1

1 Agilent MicroBlaze vS Trace Core

Push_Buttons 5%

* scope Integrated Controller T . i i } Switches B5¢
Y Chipscope Integrated Logic Analy: i | RE232 PORT
1r Chinscone PLBv4S Tntegrated Bus  yiey MPD ! Rl oo o ]
A - | | Co elp ...
W Chipscope Virtual 10 (Y10} View 1P Modfications (Change Log) | | :Enlntmlﬂ Configure IP
i MicroBlaze Debug Madule (MDM) | in .
A View PDF Datashest | reset_in View MPD
o ilire: WicroBlaze Trace Care (XMTC | | <hift n ) .
eI Make This [P Local | | i Wigw IP Madifications (Change Log)
[#- 10 Modules — - 4 | sepl i1 | View PDF Datashest
[+ Interprocessor Communication | | drekin
[+ Memory and Memory Controller | Lo Delete Instance
# PCI Iz - -
[~ Peripheral Contraller |2 clock generator. 0 | Make This IP Local
| ® proc sps reset O

[ Processor
- Uil

= Project Local peores
- USER

b. Notice that, in the ‘System Assembly Panel’, under Ports tab a new peripheral is
added named ‘chipscope_icon_0’. Right click on the instance and click ‘Configure IP’.

c. Inthe appearing configuration wizard set the value of ‘'Number of Control Ports’ as 2.
This means this ICON can now be connected to two other ChipScope cores.

d. You can check the system.mhs file at Project tab has now been updated with
following modifications:

BEGIN chipscope icon

PARAMETER TN3TAWCE = chipscope icon O
FARAMETER HW VER = 1.04.a

FARAMETER C NUM CONTROL PORTS = 2

END
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Integrated Logic Analyzer (ILA): ILA is used to monitor individual signals in a processor

design. When the ChipScope ILA core is used in Platform Studio, only signals at the top level
of the processor design (at the Microprocessor Hardware Specification (MHS) level) can be
monitored using the ILA. Using the ILA connection feature in the FPGA Editor, you can
monitor signals at level of hierarchy using this ILA.

a.

To add a ILA core to the design click Debug > Debug Configuration.

= Debug Configuration ]
srmen 3
@ Morito Hardwars Sgrals
< Cotug Saftewe Agsicatin
-0 Monitor Hardware Signals
« Add New Chipscepe Peripheral 3]
e
by aang s e ceé:
© 7o monkor PLE 4.6 bus skonals (addng FLB 18A)
) To mankor artitrary system level signals (adding 1LA)
© Yo rovde S5 boced vl rououtot (sdiog V1)
=]
Infarmation:
i oo, | o vt et
Vel Crsizps porchena

Notice the diagram on the appeared window. It may help you to understand the

connection and organization between ChipScope cores. Click ‘Add ChipScope

Peripherals’.

w Debug Configuration

System

= & Monkor Hardware Signals
chipscape _ila_0

= Debug Software Applcation
microbiaze_0

= Miscellaneous
JMAG UART

Basic

Configure ILA and select which signals you wish to monitor with it.

advanced

-
Avalable Ports on Instance.

microblaze_0

F5L0_5_CLK (Connected to microblsz: &
F510_5_READ (Connected to microbla
FsL ¢

F5LI0_5_READ (Connected to FSL_S,
FSLIIM_CLK (Connected to FSL_M_(
F5L11_M_CONTROL (Connected fo F

FsL1LJ
FLILT
FaL11¢

Ll

101
10

ipseops 1L analyzer)

Sigrals Mankored by: [TRIGO v

a ck_50_0000Mz
1935_0_Push, Butons_368_GPIO_JO_I_T
pga_0_R5232_PORT Rt oin

LK (Conmcted to FSL M, microblaze_0_F5L10__DATA_to_chipsco

_DATA (Connected to FSL_M
PM_WRITE {Connected ta FSL |
5_CLK (Connected to F3L_S_C
'S READ (Connected to F5L_S,

FSLIZ_M_CLK (Connected to FSL M (v

«

Select the number of signal samples you want:

Select the dock to be used on marikoring:

Hotes

Information;

> < >

1024 -

e1x_59_svomore

sonal i gperating at.
«For each [P instance, only its output ports can be monkored.
*Use TRIGD first, and then TRIGI, TRIGZ, efc.
IF you wank to debug bus signas, wse OPBPLE 1A

l shouid be equal to or Faster

Add Chipscope Peripheral. Number of BRAMs being ussd: 3

===

Select ‘To monitor arbitrary system level signals (adding ILA)’ from the list.
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iii. Integrated Bus Analyzer (IBA): Facilitates monitoring of Processor Local Bus (PLB)
transactions.

a. Toadd a IBA core to the design click Debug > Debug Configuration.
b. Inthe window appeared Click ‘Add ChipScope Peripherals’.
c. Select the option ‘To monitor PLB v4.6 bus signals (adding PLB IBA)'.

d. Configure IBA as shown in the following figure:

& Debug Configuration &

System Basic Advanced

= @ Monitor Hardware Signals
chipscope_ila_0
chipscope_plbw46_iba_0

[=- Debug Software Application

ChipScope IBA (Integrated Bus Analyzer) is mainly used ko monitor the transaction that happens on PLE
bus.

microblaze_0 Monitor Bus Signals
= Miscellaneous
JTaG UART .
Flease select the bus that you want to monitor: mb_plb w

Flease select the signals on the bus that vou want to monitor:
Bus Caontral Signals Bus Read Data Signals
Bus Address Signals Bus Write Data Signals

[] Enable Hardware/3aftware Co-debug

Target Processor:

This will set up the mutual triggering between the software debugger and hardware signals,
enabling softwarefhardware co-debug.

Select the number of signal samples you want to collect: 1024 w

Notes

Chipscope will collect the signal samples to create waveforms that help vou debug. The collected
samples will be stored in BRAM,

Information:

[ Add ChipScope Peripheral... ] Mumber of BRAMs being used: 23

{ Delete ChipScope Peripheral... ]

e. Click ‘OK'.

f.  You can also check and modify configurations setting for these cores directly into
system.mhs file under project tab.

g. Always remember to perform Device Configuration > Update Bitstream after doing
any modification in the design to ensure that FPGA gets the updated configuration.



2. Digilent:

2.1 Initializing Cable Connection to the Board:

Connect the board properly with both USB and RS232 cables. And switch the power on.
Microsoft ‘Found New Hardware’ starts. Select ‘Yes, this time only’. Click ‘Next’.

Select ‘Install the Software Automatically (Recommended)’. Windows will now import some
files automatically to install the new device.

Install Digilent Adept 2.4 (If not already installed)

2.2 Installing Digilent Plug-in for ISE 12.x:

Copy the plug-in files “libCseDigilent.dll” and “libCseDigilent.xml” into the ISE Design Suit
Installation.
For the ISE Design Suite, the typical location is
C:\Xilinx\12.1\ISE_DS\ISE\lib\nt\plugins\Digilent\libCseDigilent
Note: For 64-bit Windows, use nt64 in place of nt.

© Fle Edt View Favorites Tools Help n
| Address | 2 Ciiind|12. 1115E_DS\ISEYiblntiplugins!DigientlibCseDigient v| B

'

@Back - & ? /\'Search u Folders
X

2Dl A

Folders libCseDigilent.dll

2.0.2.0
Digilent Plug-in For Xilinx ISE D...

&,

libCseDigilent. xml
ML Document
3KB

) plugins = g

= () Digilent =
[&] ibCseDigilent

# 12 ¥ilinx -

2.3 Downloading the bitstream to FPGA using Digilent Adept :

Start ‘Digilent Adept’. Select ‘Onboard USB’ from the drop down menu in ‘Connect:’ field.
Browse the option beside its written FPGA XC3S1200E and select the download.bit
configuration file from your project directory home under implementation/. Click ‘Program’.
Your FPGA is now programmed with your design configuration.

| B o

My Documents

()led_7segment_wrapper
() leds_8hit_wwapper
(S)lmb_bram_wrapper
(Smb_pl_wrapper

(5 mdm_0_wrapper
(microblaze_0_wrapper

Digilent Adep
™ Lack lementati v ) o [T
NEXYS 2 - I [ cscm
Product: Nexys2 - 1200 N 123 _xmsgs | micron_ram_wrapper
¢ [Dicache (proc_sys_reset_0_wrapper
Config ‘Tasl Register If0 | File 10 | I/0 Ex | Settings MyRecert  |Cclock_generator_0_wrapper  ([C)push_buttons_abit_wrapper
Dacuments [ dimb_critle_wrapper [Crs232 _port_wrapper
= (Z)dimb:_wrapper [Chswitches_Bbit_wrapper
FPBA || ¥ (o) H% () imb_cntir_wrapper
#CIS1200E Dowiop | wrapper

Found device ID: FS046093
Found device [D: 21c26093
Tnitialization Complete.,
Device 1: XC351200E
Device 2: XCFO45 3
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3. Communicating with the Board Through HyperTerminal:

To make sure that everything went right in all previous steps, we would try to communicate with the
board through HyperTerminal. At this stage the board should be programmed with your design
configuration (download.bit file has been downloaded in the FPGA board).

Start HyperTerminal from Start Menu.

Microsoft Update

@
@r SetProgram Access and Defaults

B Windows Catalog

Digilent | &l Communications

Games 4 Entertainment }
Keyspan USE Serial Adapter 3 Syskemn Tools 3
Microsoft Silverlight Hl W) Address Book

Mozilla Firefox > g Calculator

Morman Security Suite r Il B8 Command Prompt

&) OpenOffice.org 3.2 vl @ notepad

Startup vl W Paint

Accessibility

Give any name to the new connection.

e — -y 5

E «s &

Ee

HyperTerminal
Metwork Connections

Metwork Setup Wizard

Mew Connection Wizard
‘wireless Metwork Setup Wizard

HyperTerminal »

Connection Description 23

W, e o

Enter aname and choose an icon for the cornection:

Name
B0

BcsBes

Aufodetect  Auto detect.

Select appropriate port of communication (COM1/COMS3 etc.)
Define port setting as below. Click OK.

COM3 Properties |1\E\
Port Settings |
Bits per second: | 9600 E¥
A —
S C—
Restore Defaults
[ Ok I [ Cancel ] [ Apply

]
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e You can check ‘Send line ends with line feeds’ and ‘Echo typed characters locally’ at ASCII setup
in connection properties to view sent data in the Hyper Terminal window. (Optional)

ASCI| Setup

ASCI Sending
Send line ends with line feeds
Echo typed characters locally

Line delay: EI millizeconds.

Character delay: EI millizeconds. Terminal Setup...

ASCI Receiving :I
[] &ppend line feeds to incoming line ends ¥

[] Farce incoming data to 7-bit A5 or disconnecting

ASCH Setup...

|+H, Space, Ctil+H

Wiap linez that exceed terminal width

[1]8 H Cancel ]

[ oK ][ Cancel ]

e Now, press the BTNO button on the FPGA board. HyperTerminal window should show following
output:

“& BD - HyperTerminal
File Edit View Call Transfer Help

0= 3 0B &

-- Entering main() --

Starting MemoryTest for Micron_RAM:
Running 32-bit test...PASSED!
Running 16-hit test...PASSED!
Running 8-bit test...PASSED!

— Exiting main() —

Connected 0:00:14 Auto detect 9600 8-M-1

e If you don’t get this output on HyperTerminal window check back or redo your previous steps.

13
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4. Chip Scope Pro:

Once you are done with all the previous steps of this manual then you can proceed using the ChipScope
Pro analyzer. At this point it is assumed that you have the target board connected with the system and it
has been programmed with your configuration (download.bit file has been downloaded in the FPGA

board).

Click ‘OK’.

@ E-mail f&@ ilinx ISE Design Suite 12,1 Accessories 3
2 Outlook E:
Lok epress BB idobe Reader 9 fen e NSNS 5 Documentation
T Intel Audio Studio I/ Documentation [} & analyzer
Adobe Reader 9 @ . frerkd
_fé Internet Explarer ECK » @i Core Inserter
@ HyperTermingl W msn ISE Design Tools  » || & IBERT Core Gai
@ Outlook Express Planahead 3
‘H Paint .. Remote Assistance System Generatar b

Internet
Internet Explarer

Mozilla Firefox
Marman Security Suite
s Openoffice.org 3.2
Startup

Start ChipScope Pro Analyzer from Start Menu.

e

WinPcap

N r v v v

To connect the board select JTAG Chain > Open Plug-in.

hipScope Pro Analyzer [new project]

File Miew [ JTAG Chain Device Window Help
=} Server Host Setting...
New Projeci JTAG Chain Setup...
JTAG Chainl o wiling Parallel Cable.
=] Hiliny Platform USE Cable
1) Open Plug-in...
Close Cable
Get Cable Infarmation
M (F) Auto Core Status Pall

ChipScope Pro Analyzer, [new project] Open Plug-in

Aanalyzer
NETae

In the appeared window write down ‘digilent_plugin’ in the text box for Plug-in Parameters.

IE‘ "Plug-in Farameter

|digi|ent_p|ugin

ChipScope Pro Analyzer

JTAG Chain Device Order

Check if the JTAG devices appeared correct in the new window. Click ‘OK’.

3

Index Marme Device Mame IR Length | Device IDCODE | USERCODE
O{ktyDevicel HIC351200E ] 21c2e093
1|MyDevicel HCFO045 a2 fa046093
| (0]24 | ‘ Cancel | ‘ Read LSERCODES
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e |Import .cdc file for IBA core by File > Import and locating corresponding address of the file
under implementation/ of the project directory; as shown in the following figure. Click OK.

rlmparn File

File: chipscope_plhwdf_iba_0.cde

Directaory: C:‘LKazi‘LTestPrnjectsx-!\DEChipScnpeDuaI‘LimpIemeﬁtationlchipscnpe_plbvdﬁ_iba_ﬂ_wrappen

| Select Mew File ‘

riUnit/Device

DEV:OUNT: O (L8 |+

O

Auto-create Buses

0134 H Cancel ‘

e You can now see array of buses from your design in the waveform window. Group the array of
same bus as one single bus (select all > right click > move to bus > new bus). Do the same for

every multi-bit signals.

n @ Waveform - DEV:0 MyDevice0 (XC3S1200E) UNIT:0 MyiLAO (ILA)

Bus/Signal X (4]
PLE_SrdBTerm o 0
PLE_rdBurat o 0
PLE_ABus[31] ] 0
PLE_ABus[30] a 0
PLE_ABus[29] ] 0
PLE_ABusl®a1 n ul
Rename
PLE_ABus
Color
PLE_ABu
- Move to Bus b Mew Bus
FLE_ABUS| (et Bus » FLE_ABus
PLE_&Bus| Revyerse Bus Order PLE_SrdDBEus
PLB_&Bus| Byte Swap Bus Order FLE_wrDBus
PLE_ABus Eus Radix 4
Auto-create Buses...
PLE_ABEu
Cut
PLE_ABus
Copy
PLE_AR
AP paste
PLE_AR ’
—*% pemave From Viewer
PLE_&Bua ;jagr 4l
PLE 4Bus[16] | 0| o

e After grouping all the signals press the T! (Trigger Immediately) button to see the data

transaction in the buses.
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{&# waveform - DEV:0 MyDevice0 (XC3S1200E) UNIT:0 MyILAO (ILA) :
Bus/Signal X o 374 31|5 3‘|Iﬁ 37? 31|a

o PLB_ABus_1 0000006C(0000006C(340  {0000006CH_ 00001340 00000
o FLB wrDBus 1 ooooooocioooooonc
o= PLB SrdDBus 1 ooooooocioooooonc

PLE_Rst n n

Bus_Error_Det 0 0

PLE_lockErr 0 0

o Now we will move on to trace data on a specific location using ChipScope. To do that we have to
manually configure a trigger with our desired function. Let’s say we want to monitor
transactions regarding 8 Bit Switches. Then we have figure out the memory addresses being

used for this core from the ‘Addresses’ tab of the ‘System Assembly View’ of XPS.

4| Bus Interfaces Parts | Addresses |
Instance Base Mame Base Address High Address
[=)- microblaze_0's Address Map
dimb_cntlr C_BASEADDR RN 0x00007FFF
ilmb_cntle C_BASEADDR RO 0x00007FFF
Micron_R.AM C_MEMO_BASEA... ExBions 0x80FFFFFF
Switches_gEit C_BASEADDR (1 40FFFF
Push_Euttons_3Eit C_BASEADDR. BT AN 0x&5142FFFF
LEDS SBII: C_BASEADDR, {?XEI‘?‘K?{?{?{? 0x5144FFFF
(C_BASEADDR ? 0x&8146FFFF
wps_| tlmer _n C_BASEADDR EI'X.E'FCEI'EJ'HEJ'EJ' 0x83COFFFF
RS232_PORT C_BASEADDR O BSNNNND Ox8400FFFF
rdrn_(0 C_BASEADDR, a440FFFF

e Notice that PLB_ABus_1 handles the transactions of addresses being used for the cores. So to
observe bus transactions regarding 8 Bit Switches we have to modify the corresponding match
unit value (M2:TRIG2 in this case; checks PLB_ABus_1) in the following way:

@ Trigger Setup - DEV:0 MyDevice0 (XC3$1200E) UNIT:0 MylLAO (ILA)

= Match Unit Function Value Radix

& = CIMoTRIGD = 000 Bin

HES=TEL = H0GC_IO00_00M_000 Bin
o CIM2TRIGZ = | EEEE Hex
o CIMATRIGE == OGO 00 Hex
o [ M4:TRIGE == OGO 00 Hex

Add | Active

[ Trigger Candition Narne

By 4

Trigger Condition

ainided «

Storage Qualification

All Data

el I} | TriggerCondition( ‘
Type: = Windows 1| Cepth: ‘1024 |V| Position

@ Sample Buffer is full

@ Waveform - DEV:0 MyDevice0 {(XC3S1200E) UNIT:0 MylLAO (ILA)

Bus/Signal X 0

10
! | |

“ MEB fBus 1 G13FFFFS| 00002EA4C

= PLB_wrDBus 1 0000ZE4C| 00000370

“ PLB_SrdDBus 1 00000000 00000000
iba_trig_in[0] a a

PLE_Rst

a a
PLE_RNW a a
n n

Fus Frror Der

Using ChipScope with Xilinx Platform Studio — Kazi Asifuzzaman
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o Click Trigger Setup > Run and push the BTNO button of the FPGA board once; which resets the
program on the board allowing ChipScope to trigger and capture the desired transaction . After
few seconds the waveform is displayed where the bus transactions of your target core is
captured.

e Now, you can impose other conditions to examine an exact scenario. For example you want to
see bus transactions for the same core but for specific dataset on PLB_wrDBus_1. First, you
have to figure out which match unit value you need to change for PLB_wrDBus_1 (In this case it
is M3:TRIG3). Let’s say we are looking for a bus transaction on 8 Bit Switches when
PLB_wrDBus_1 has a value of 0000_XXXX. Don’t forget to include M3 in the Trigger Condition
Equation. Click Trigger Setup > Run and push the BTNO button of the FPGA board once.

&} Trigger Setup - DEV:0 MyDevice0 (XC3S1200E) UNIT:0 MylLAO (ILA

= Match Unit Function Walue Radix

g|| o LI MoTRIGO == e Bin
o [ M1 TRIGT == S O 0 00 Ein
- CIMZTRIGZ == 81 4000 Hex
o CIMATRIGS == 00003 Hex
o [ MATRIGE == SO 00 Hex

Brig «4

Add | Active | Trigger Condition Mame | Trigger Condition Eo
O] | TriggerZondition | IMQ LB M3|

Type: WinG owes: 1 Depth: | 1024 ‘v‘ Fosition:

Storage Qualification: Al Data

aimdes 4

@ Sample Bufier is full

{2} Waveform - DEV:0 MyDevice0 (XC351200E) UNIT:0 MyILAO (ILA)

50

Bus/Signal X 0 ; ‘ ) W | |
o PLE #Bus 1 81400000 0000ZE4C|0ZE4CY 000D0O0E  $O0OZEDY,. 4 51400000 ¥ pooooo1gfpooozEsconoase
o PLB wrDBus 1 0DDOZE4C| BLIFFFFCHY._ % oooOOODD % X 00002E4T W hooooz7dDoonzE4d]
o PLB_SrdDBus_1 000000030 go00oo00 Qaoooooo D

iba_trig in[0] a o

PLE_Rst i i

PLE_RNW 1 ol ] [

e You can see that an event in waveform has been captured with your desired bus transaction (if
any).

e You can further enhance your trigger condition by adding more criteria. For example, if you
want to see a bus transaction where the signal PLB_RNW is high in addition to previous
conditions. Find out which match unit is handling the particular signal (M1 in this case, you may
have to unfold the menu to see which buses are in there). Change it as you like it to see and
include the condition in Trigger Condition Equation. Click Trigger Setup > Run and push the
BTNO button of the FPGA board once.

e The captured waveform would show the bus transaction(s) where all conditions that you
defined are satisfied.
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{ll Trigger Setup - DEV:0 MyDevice0 (XC3S1200E) UNIT:0 MylLAO (ILA)

Value

LREIUR] !

Mzteh Unit Funetion

o= ] MO:TRIGD == A Bin

& LI MITRIGT == HOOGGO0L100 000 Bin

o CMZTRIGE == 81403000 Hex

o I MATRIGE == 0000 _3H Hex

o CIMaTRIGE == A0 Hex
5 Add Active [ Trigger Condition MName Trigger Condition Equati
= Dal - | TriggerCanditiond ‘ | [ Mﬁﬂ'
g Type: : Windows: 1 Depth |1 nz4 |V| Position:
5 Storage Qualification: All Data

@ Sarple Bufferis full

@ Waveform - DEV:0 MyDevice0 (XC3S 1200E) UNIT:0 MylLAO (ILA)

msw | x | o g 1 " Ty ® = ® = & &, =
o PLE_TBus 1 00003EA4| 00003EES 81400000

@ PMLB_wDBus_1 00000001 0000ZE4C QO00ZE4C

%= PLB SrdDBus 1 ooooooool 00000000 oooopoon )CX oooooooo

iba trig_in[0] a 1]

PLE Rst 0 1

PLE_RHW 0 1 | [ ] 1

However, depending on your purpose you can also combine the conditions with an ‘OR’ function
instead of an ‘AND’. Where the waveform would have outputs if any of the conditions satisfy.

You can also get finite number of samples of desired set of transactions by changing the ‘Type’
field in the ‘Capture’ tab to ‘N Samples’ from ‘Window’. Now you will see different occurrences
of your desire transaction instead of an regular waveform with all bus transactions.

ﬁ Waveform - DEV:0 MyDevice0 (XC3S1200E) UNIT:0 MyILAO (ILA)

Busrsignal x | o B 5 W T
“PLB_ABus_1 00003E64| 81460000 61460000 DS A 81460000 * 51460000
“FLE wDBus 1 00000000| 00000000 00000002 DS 00000000 X 00000004
*PLB_SrdDBus 1 0ooooooo| 00000000

iba trig inf[0] o o
PLE_Rst 0 0
PLE_RNW 0 ol 11 [
Bus_Error_Det u] o
PLE_lockErr 0 o
PLE_PAValid 0 ol ] [ [
PLE_3AValid 0 0
PLE_busLock 0 1)
PLE_ahort o 0
PLE_Swait 0 0
| [v] o] [v]a] Il Il
Yeveform captured 201 0-aug-27 14:41:46
\
Type: : Samples Per Trigger: | 16\ [ Timestarmp

aindeq 4

Storage Qualification: All Data

(™ window #19 has 0 samples (0%). Total Buffer has 288 samples (28%).

e In this case the buffer may not get ‘full’ as you can see in the bottom of this pane. It may keep
waiting for more samples even if there is none. But you can still see the samples by pushing
‘Stop’.
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Abbreviations:

GPIO - General Purpose 10

LMB - Local Memory Bus

PLB - Processor Local Bus
RS232 - Serial Port

BRAM - Block RAM

VGA - Video Graphics Array
OPB - On Chip Peripheral Bus
MDM - Microblaze Debug Module
IP Core - Intellectual Property Core
FSL - Fast Simplex Link
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