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Introduction

What's In This Manual

This manual describes the installation and operation of your Catalyst
PCI Bus Analyzer / Exerciser. Examples of some typical applications
are included.

The terms TA660 and PCI analyzer thereafter are used for referring to
both PCI and CompactPCl analyzers (see Appendix B).

Overview

Your TA660 PCl Bus Analyzer is a powerful and versatile analysis
tool that will permit you to debug and characterize PCl designs
operating on any PCI system architecture. To perform analysis you
simply install the analyzer card in a PCI dlot in the target machine and
connect it to the host computers Bi-directional parallel port using the
25 pin paralel cable, provided with your analyzer. A typical setup
may include a Host and a Target systems interconnected via the
paralel port with the analyzer card installed in the Target Machine
and a Windows based host running the analysis software.

If your target machine operates under Windows it may also act as the
host. In this case, the analyzer card and the analysis software reside in
the same machine and require you to connect the analyzer card to the
Host high-speed parallel port using the 25 pin parallel cable. See
Figure 1.

ij Caution: Operating the analyzer in this mode, however, may impact
Performance Anaysis measurement accuracy since the
analyzer software runs in the same system space as the
application software. For a precise Performance Analysis it
is recommended that you use a separate Host system.
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Figure1l Target and Host Operating in the Same Machine

Optional Auxiliary PCI connector

The PCl Bus Analyzer Card incorporates a PCl connector on top
which extends the system PCI bus and allows other PCI cards to be
plugged into the analyzer for development or production testing. This
feature allows the analyzer to monitor the same point-to-point signals
such as REQ# & GNT# on the card under test without requiring any
external connections. In this mode, both the analyzer and the card
under test require only one PCI dlot. Specia design methodology has
been incorporated to minimize any reflections, delay or cross-talk.

This feature only exists on the TA660A PCI analyzer and not on the
Compact PCI version.

Figure 2 illustrates such a test setup. An On-Off switch on the
analyzer card enables and disables the power and signal connections
between the system and the card under test allowing rapid cycling of
the test cards without shutting off the system power.

FCICARD UNDER
TEST

POWER ONIQFF

——
ANY TARGET PCI SLOT |

WINDOWS BASED HOST

Figure2 Testing a PCl Bus Card
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TA660 Analyzer Card

Figure 3 shows a TA660 PCI Analyzer card identifying Status LED
locations, externa trigger input and output connections and the
external signal input connector with the supplied cable attached.

TR
CONF
DT

= Extermal Sipmal Imput

l BLmMDY
COMFLTRRBI
6 TRIGGER OUT A

JTTRIGGER IN

Figure 3 TA660 PCI Analyzer Card

Status LED Function Description

SYS When green Indicates if the system voltages are within 5%
of their value. If any of +5V, +3.3V, +12V drop more than
5% the SYS LED turnsred. SYS LED also comes up red as
atest on power on and then if the voltages are okay it turns
green once the software is executed. To enable voltages for
sensing see on page 15.

DUT Indicates that the voltage to the DUT is on. In this case the
user may not remove or insert any card in to the top
connector of the TA660.

CONF Indicates that TA660 has been recognized and configured
by the software, therefore the parallel port link is working.

TRIG Indicates that the analyzer has met the trigger condition and
is awaiting for the defined post-trigger data to be captured.

For TA660CA Compact PCI analyzer/exerciser LED status information see APPENDIX
B TAG660CA CompactPCI Card.
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Recelving and Inspecting Your
Analyzer

Y our analyzer includes the following components:

Analyzer card identified in the packing list
Software on CDROM

Bi-directional parallel port host interface card
DB-25 Cable, paralel port connection
User’s Manual

Cable for external signals

Unpacking Your Analyzer

Inspect the received shipping container for any visible damage. In the
event of visible damage, retain all shipping materials until all of the
contents per the packing list have been checked for completeness and
absence of damage. Unpack the shipping container and account for
each item on the packing list. Visually inspect each item for damage.
In the event of damage notify the shipper and Catalyst Enterprises.
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Installing Your Analyzer

Hardware Installation

1. Make surethat the Target Machine is powered down.

2. Remove the case from your machine in accordance with the
instructions supplied for it.

3. Ingtdl the Analyzer card in any available PCl dot and secure the
mounting bracket to the chassis with the mounting screw.

& Warning: Make sure to take precautions to avoid static electricity
discharge damage to the Analyzer Card by using a
grounding strap or touching a grounded metal surface just
prior to handling the analyzer card. Avoid touching any
components and handle card by the edges only.

4. Interconnect the Analyzer DB-25 connector to the Host system Bi-
directional parallel port using the provided DB-25 pin cable.

Host and Target Same The Analyzer may be used in a configuration such that the
Host and Target are the same machine.

Bi-Directional Port The Analyzer requires that The Host parallel port support
Bi-directional data transfers. See LPT Port Setting for
verifying that your paralel port supports and/or is set to a
Bi-directiona mode. If the parallel port on your Host
system does not support Bi-directional data transfers you
must then install the parallel port card supplied with your
analyzer in a spare |SA slot and connect to it.

Port Configuration The parallel port card supplied with your analyzer is pre
configured for LPT2 (H278). If the Host system is using this
address for its printer port, you must then change the jumper
configuration on the ISA paralel card to H378 (LPT1).
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Software Installation
On systems operating under Windows 95, 98, NT or 2000:

1. Insertthe CD ROM.

2. Theinstalation will automatically start the setup unless the auto Run
is turned off, in that case select the CDROM from “My Computer”
and click on setup.

3. After the warning for closing all other programs and before starting
the installation, the Install Component selection window will open as
shownin Figure 4.

Windows NT If you are operating under Windows NT, be sure to select
the NT driver for instalation. If the host system operating
software is not Windows NT, this selection will be
automatically Deselected.

X

Select which software packages you wizh to install, [f pou plan o
uze these programs with Windows NT, they muszt be ingtalled
under Wwindows NT. * - NT Driver is required for Windows MT.

[ SmartSoftware®, Version 4.54 [GH] =

[ TA300 Exerciser Software, Yersion 4.47 [5h] =
¥ TAERD Software Wersion 4,06 [32] =

[ SBAE-10, USB Dema Software, 1.0 [3.5M] =
[ ‘Windows NT Driver, Wersion 4.0 [20K]

I™ PCI Uty Software Selection

™ Product Documentation & Catalog Selection

< Back I Mewut » | Cancel |

Figure4 Install Component Selection
4. Select the desired components for installation.
5. Click Next to complete the installation.

NT driver Restart If you installed the NT driver you must restart your
computer before you can use your analyzer software.

Error Message If you get an error message during installation of the NT
driver consult your system administrator. Your system may
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be setup to only allow an administrator level to copy such
driver files.

TAG60 Overview

The TA660 PCI Bus Analyzer/Exerciser has a convenient, easy to use
Easy Mode that allows you to perform 95% of your PCl bus data
capture & trigger without any programming.

An Advanced Mode offers you a powerful programming capability
for complex triggering.

The TA660 incorporates an Exerciser that generates bus transactions
to exercise the bus as a master or target while allowing you to monitor
and capture the resulting performance.

A Timing Analyzer capability is also included that allows the user to
capture bus timing violations.

Additionally, the TA660 includes Performance Analysis for rea-
time and statistical measurement as well as comprehensive Device
Compliance Test capabilities.

TA660 Configurations

The TA660 may be operated in one of 3 configurations, each offering
aconvenient Easy M ode which requires no programming:

State Analyzer Only

To perform a variety of data capture and trigger and bus analysis.

State & Timing Analyzer

To perform timing analysis for possible violation and to characterize
Setup & Hold limits on all or selected signals.

State Analyzer & Exerciser

To perform Device compliance testing, characterize a PCl device by
emulating various bus cycles & terminations, injecting errors and
generating traffics to measure the PCl bus response. The exerciser
may be used as a bus master to test and debug new designs.

The operating configuration is selectable on the Main Menu Bar.

B B0 M Coargunon o Mg ek Bl

& 2l Rl LR N e rerse—y - M| “
el w1

Conp oda - Sasinch by Adeanced
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Performance Analysis

The TA660 provides continuous Real-Time performance analysis that
operates with Pre-defined or User-defined analysis files. On-board
dual ported FIFOs interface between the counters and the host system
for transferring the measured data in real-time without ever having to
stop the counters. This feature provides a very complete and accurate
event count of up to 533 MB/Sec. An implementation of twelve
counters with up to 32 bits alows a virtually unlimited count of
events.

TAG60A includes 12 counters, 8 of which may be programmed to
monitor the primary bus activities and the other 4 may used for
connection to point-to-point signals or the secondary bus.

Your TA660 includes complete setups to measure the most typical
parameters as well as giving you the ability to create your own setup.
Rea time Performance Anaysis alows you to count actual data
transfers for any agent or agents matching user specified address,
measure and report bus utilization efficiencies, throughput, latencies
and retries, on-the-fly.

You may use real time Performance Analysis simultaneously with the
exerciser to generate traffic on the bus and measure performance of
the target.

Performance Analysis results are presented in a Twelve-color display
that you may customize with your own color preferences and may be
recorded in graphical format for later review or demonstration.

Measurement intervals are selectable from 500 nsec to 10 minutes.

Statistical Analysis

Statistical Analysis is implemented by capturing data in memory and
then performing software post processing.

Statistical Analysis measures and reports on Min, Max and Average
occurrences for several different parameters such as Latencies, Retry,
Data Transfers, Command Utilization, Bus Utilization and various
Target Terminations.

The PCI Analyzer (Allowing the Master card to be plugged into
the expansion slot on top) can also measur e latencies from request
to the 1% data transfer including all of theretriesin between.

The data capture & trigger for post processing may be initiated per
user defined events on the bus, therefore yielding a very repetitive and
consistent result.
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The parameters measured may be selected for graphical display on the
screen and may be saved as graphical or list files for later review.

In the exerciser mode the TA660 can initiate data transfer to a target
while the trace statistics measures the latency response of the target.

Special Capabilities
Severa other features are included in the TA660 such as Protocol

Errors, Mnemonics, Device Compliance Testing. Please refer to the
appropriate sections for each of these features.
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Launching Your TA660

e Double click the TA660 Icon in the Program Manager Window.
A

TAEBED
Software

The TA660 software is pre-configured at the factory to look for LPT2
as the selected port for the analyzer. If the software finds this port
connected to the analyzer program will launch immediately otherwise
the software will ask you to specify which LPT port is connected to
the hardware.

LPT Port Setting EE

" Search For LPT Port

LPT1

& LPT2

-

" Hardware Mot nstalled [Simulation Mode]

Cancel | Help |

If you have connected your hardware to a different port, select the
that port and click OK to launch the analyzer program

Find LPT Port If you are not sure which LPT port your hardware is
connected to, click “Search For LPT Port” and let the
software automatically locate the LPT port that is connected
to the hardware. Once the correct LPT port is detected the
analyzer program will launch, perform initiaization,
perform a self test and display the analyzer tool bar as
shown in Figure 5

I
|| Peticening Iritislzaton ard sef Test
(L]
Anabee slate
Anlyzer @
Trigge: @

11
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Fie Edi Weew [esigrobon Took Mpos Windee Hele

& _-'RJ = R & -il." H |5Inlrmll:lrlp ‘I L7 * k1 hl (1\-

Eps Mike « S b Arhrineosd

Figure5 Analyzer Tool Bar

In the event that no LPT port connected to the hardware is found, the
software will display the Hardware Not Detected message. To
configure an LPT port see LPT Port Setting on page 13

TABE0 |

| Hardware Not Detected.
P Software waill un n Simulabion Mode.

Simulation M ode Clicking OK in this dialog box will launch the analyzer
software to operate in the simulation mode.

LPT Port Problems If your analyzer hardware is connected to an LPT port and
there is power to the analyzer, but you are still getting the
message Hardware Not Detected then see the section on
LPT Port setting below.

Bi-directional Port The host system LPT port must be a Bi-directional port. See
LPT Port Setting below.

Launch Problems In the event that you experience difficulties in launching
your software, please see section on LPT Port Setting.

Operating in Simulation Mode

Your system will operate in the Simulation Mode as default if the
hardware is not detected, however, you may operate in Simulation
Mode directly without installing the analyzer hardware. To operate
without hardware, select Hardware Not Installed (Simulation
Mode) in the LPT Port Setting dialog box and click OK.

The Anayzer program will launch and display the tool bar as shown
in Figure 5, but with the limitation that the analyzer will display
previously captured bus data.

Limitations The Simulation mode lets you try all of the available
functions, but keep in mind that the system is not
capturing any real data and is displaying pre-captured
results.
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LPT Port Setting

Your system paralel port may not necessarily be set to a Bi-
directional mode even if your system supports this mode.

Port not Configured If you continue to get a Hardware Not Detected even if
you have set the required LPT port, please check your
system setting for your parallel port.

To set the parallel port:

1. Restart your computer and during boot, press F1 key to enter Setup
(some systems may use a different key than F1, please consult your
system manual).

2. Once in setup select the Advanced, then Periphera Configuration
and then Parallel Port Mode.

3. Sdlect the Parale Port to be configured. If your system supports Bi-
directional mode you must have choices for a least one of the
following:

Bi-directional, ECP or EPP, preferably Bi-directional first
then ECP and last EPP.

Note that Standard or Compatible modes are not a Bi-
directional mode.

4. When finished with the configuration press ESC to exit setup and
save the new configuration.

Supplied Card If your system does not support a Bi-directional mode of
operation or if you like to keep the system port for printer
then you may use the Bi-directional parallel card provided
with your analyzer.

13
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Configuration Menu

I e ok . . . . ,
e e ’ Click Configuration on the main menu bar to display the
S P various configuration options.
Epxdmra Signal Hamsz
Exdeiral Trigge! Sofags
Syen ok
‘akag Chack-.
JE— ;
Coboy Sating. .
Working Mode Allows you to select the analyzer configuration. The choices
are, State Analyzer Only, State & Timing Analyzer or
State Analyzer & Exerciser.
Protocol Errors Used to configure a Protocol Errors mask for use in
triggering on protocol errors. See Protocol Errors on page
118
M nemonics Used to define Mnemonics. Mnemonics may be used to

display user assigned names to specific patterns, in search a
pattern in the display or filter data patterns from a display.
See M nemonics on page 123.

External Signal Names Allows users to assign specific names to external signals for

display for display purposes. See External Signals on
page 126.

External Signal/Trigger Settings  Allows you to configure externa input and
output triggers. See External Signals/Trigger on page 125.

System Clock Only used to set the system frequency for TA660 boards.
TAG60A and TA660CA boards automatically detects the
system frequency. See System Clock on page 15.

Voltage Check Used to select or deselect the voltages to be monitored for
tolerance compliance. See on page 15.

Zoom Options Used to select zoom about X or Y cursor or between X and
Y cursor when displaying a Wave data capture window. See
Using Zoom in the Wave Window on page 102

Color Setting Used to set custom color combinations for the Analyzer
Performance Analysis Window.

Softwar e Settings Used to set globa software user preferences. See Global
Softwar e Settings on page 17.

14
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System Clock
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When the TAG660A software is first executed it automatically detects
the system clock frequency and updates the screen. For earlier
models, TA660 boards, you must set the frequency as follows:

Click Configuration on the main menu bar and then select
System Clock . . . to open the System Clock Setting dialog box
and type in the frequency.

Hast Syslem Speed = Mol Detecked

Sypstem Clack Pemd - iE n:

0k | Concel | Detect |

Display Function Only The system clock setting only set the time tag resolution in

the captured data display windows.

Enabling Voltage Check

wiorking Mooe

Pl Ewomy
Mrsararics..
Estomal Signa Harmes
Evmal Togoe Selbngs.
Enstern Click

Zoare I phons
Cobst Seling
Enltvese Selfngs..

The TA660 is capable of monitoring the critical voltages on your PCI
bus. TA660 monitors a 5% drop in voltage for selected voltages and
turns the SYS status LED from green to red if any of the voltages
drop by 5%.

To select voltages for monitoring:

Click Configuration on the main menu bar and then select
Voltage Check . . . to open the VVoltage Check dialog box.

¥ DChock DUT Boad +5Y
F Creck Bus <8

7 Crack B s3 3 _Iz’ :
W Dheck Bus =129 Hep |

o et AL

Figure 6 Voltage Check Dialog Box
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Check the boxes next to the voltages that you wish to be monitored
and click OK.

Analyzer Window Colors

1 m?; - Click Configuration on the main menu bar and then select
e _ Color Setting . . . to open the Anadyzer Window colors setting

dialog box.

This color setting is used for the graph display in Performance
Andysis and Trace Statistics Analysis.

Analyzer Window Color: 5etting

~ User Defned Coloes
coo3 [l cowe [ ] cons [
oot [ coors [ ] caez [T coorto [
vz | coos [l oo R e B

ok Pcgeny

Eeo  [al ¥ Defadt
TR
.mfﬁj ¢ Concel |
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Global Software Settings

Wk ot v . . . .
Pl Fa. Click Configuration on the main menu bar and then select
el Software Settings. . . to open the Globa Settings dialog box.
Bzl Trggn Sagingz
Gprlers Dok,

S i :
Lo Opdiny "

ETET—

TABE0 Global Settings

User Directory ; |E:\Proglam Files\CatalysthTABED_4%

=1 Program Files ﬂ
- @] Accessories Iv Ask for number of Inserts in Exerciser Program
i | EEadw ¥ Closs Previous Sample Window
! B Catalyst
SR} 146604 IV Use Default Options for Utifties
#-_] Data
ﬂ Ei IV Ask for "Save changes' on exit
o {3 UseDir I¥ Show Splash Screen at Startup
[ Comman Files :
¢ @E3 Dieciy ™ View Sequencer in Test Mode
- @] higsd5 s :
(2 18M Giobal Network o ]
- Intemet Explorer
- #-00 Intemet Mail and Mews Scan Config compatible with PCl Spec: 21 & 22
- - Mal |
<] e ile oK I Cancel | Help |

Figure 7 Global Software Settings Dialog Box

Check the options that suit your needs and click OK .

Protocol Errors

To trigger on protocol errors immediately in Easy Mode, see Protocol
Errors on page 23 and for Advanced Mode operation see Protocol
Errors on page 118

External Signal Names

To assign unique names to external signals see External Signals
on page 126

External Trigger Settings

To set external trigger parameters see External Signals/Trigger on
page 125
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Easy Mode

The Easy Mode offers you the capability to perform 95% of your bus analysis tests
without the need for any programming. When operating in the Easy Mode your anayzer
can perform the following:

Capture data and trigger on bus protocol immediately.

Perform Timing Violation detection and a search for Setup/Hold
limits.

Capture bus activity while exercising the bus.
Do Performance analysis on PCI bus activity.
Compute Statistics on selected parameters.

Perform Compliance Device test.

Instant Data Capture & Trigger

Make sure that the TAG60 isin the State Analyzer Only configuration and is operating
in the Easy M ode as shown on the Main Menu bar below.

Fio Edi Wiew [osfgrobon Took Mg Windew Helo
e _-d B o = -ib B I5In|rmll:lrlr 'I - L7 * k1 u (';-
E s Bk - St b Ahrinoad

1. Click the Green button on the Main Menu bar to open the Capture
Data and Trigger dialog box shown in Figure 8.

T =L
Comars U et P |

Dot Coprew Egpciors
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Figure 8 Capture Data and Trigger Dialog Box

2. Select a Pre-Defined Trigger Point (See Table 1) from the Trigger
On dropdown list and click Run. Wait to capture data and to view
result. Figure 9 and Figure 10 show a typical Wave and List result

display.
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Tablel Pre-Defined Trigger Points

0 |Address Triggers on specified address

1 [Any Interrupt Trigger when any interrupt occurs

2 | Burst Longer Triggers when the burst islonger than nnn times
3 | Burst Shorter Triggers when the burst is shorter than nnn times
4 |DMA Transfers Triggers when data burst is transferred

5 |Dataat Address Triggers on specified data at address

6 |External Input Trg. Triggers on external input trigger

7 GNT# Triggers when GNT# is asserted

8 | Master Abort Triggers when a master abort occurs

9 Srcgég%n; e of SERR# Triggers when error SERR# or PERR# occurs

10 (Protocol Error Triggers when any PCI protocol error is detected
11 |REQ# Triggers when REQ# is asserted

12 |Reset De-asserted Triggerswhen reset is de-asserted

13 |Assert — De-assert Signal xxx asserted and then de-asserted nnn times
14 | Asserted Signal xxx asserted for more than nnn times

15 |pe t— Assert Signal xxx de-asserted and then asserted for more than nnn

times
16 |De-asserted Signal xxx de-asserted for more than nnn times.
17 |Signa Shorter Triggers when signal xxx is shorter than nnn times
18 |[Target Abort Triggers when atarget aborts
19 |Target Disconnect Triggers when atarget disconnects
20 |Target Retry Triggers when atarget Retry occurs

Triggers when a consecutive target Retry occurs more than

21 | Target Retry nnntimes ;
nnn times

22 |Target Termination Triggers on target termination, combination

23 [Vendor & DeviceID  |Triggers on Vendor & Device ID access.

20
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Figure 9 Wave File Output Display

To view theresult asalist file output display, click the List

button.

Figure 10 List File Output Display

To return to the wave file output display, click the Wave button.
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Selective Data Capture

You may refine your data capture by checking the Data Capture
Selection as Specific Addresses.
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Figure 11 Capture Data At Specific Addresses Dialog Box

Selecting this option allows you to specify data capture at up to 3
address ranges with a specific associated command that is selected
from the CBE# dialog box. To open the CBE Type dialog box click
the ellipses button next to the Command edit box.

=

CEER Type
o P D I 1O o ot S vl
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Figure 12 CBE Select Dialog Box
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Data Capture & Trigger Examples

The capture data and trigger dialog box changes depending on the
type of Trigger On chosen. The following are some examples.

Signal on shorter than nnn times.  When this Trigger On selection is chosen,
note the additional List Box for selecting a signal and the
Edit Box for specifying the number of times.

Figure 13 Specify Signal And Number of Times

Protocol Errors When this Trigger On selection is chosen, note the PE
button next to the Trigger On list box. Clicking this button
opens the Protocol Error mask.

Figure 14 Trigger on Protocol Error
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Data Capture Options

Memory Display You may limit the captured data display to a specific
number of samples by checking Partial Memory and
entering the number of Samples to be captured or, you may
check entire memory to alow the capture for the entire
memory.

Pre-Trigger Pre-Trigger is set by default at 50% which defines the
percentage of data to be captured before and after the
triggering event. You may change this percentage by
dragging the slider to the desired value.

Pre-Trigger Data The capture of the specified percentage of the data prior to
the triggering event cannot be guaranteed and may in some
cases be 0. This can occur in cases where the triggering
event occurs before the required number pre-trigger event
data can be stored. In these cases the data display will show
fewer than the specified data points prior to the triggering
event. For more detail see Set Trigger on page 69.

Manual Trigger Select this option when you wish to manually interrupt the
data capture based on some external event. With this option
selected, data will be continually captured to memory and
overwritten as required until you stop the data capture.

Continuous Mode Continually captures data for the number of times specified.
A separate data file is generated each time that a capture is
performed.

Exclude Cycles To simplify the captured data display you may check the

options to exclude, ldles, Wait States and Retries.
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Performance Analysis

I.I:l Click the Performance Analysis | con on the menu bar to open
the Performance Analysis dialog box.
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Figure 15 Easy Mode Performance Analysis Dialog Box

To perform an immediate Performance Analysis:

1. Click the down arrow next to the Performance Anaysis Group list
box and select one of the four available analysis groups.

| General Performance -

Geneial Pefomance X
Ferfomance for Specific Agent
Transaction Temination

Corrand Utlization

2. Sdlect the parameters for analysis from the Available Items li<t.

3. Sdect the counters mode, Reset or Accumulate and click Run.

Reset/Accumulate With Reset selected, the measurement
counters are reset at the beginning of
each interval. With Accumulative
selected, the measurement counters
will continue to add up.

Save Settings To save the measurement setup, first select Save to open the
Save As Dialog Box, enter a new file name to save as a
* pep file and click Save.
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Figure 16 Performance Analysis Result

Save Results If you would like to save the analysis results, click Save to
File enter the number of samples you wish to save and the
name of the output file.

Review Results For instructions on reviewing a saved performance analysis
file, see Saved Performance Analysis Review on page 81.
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Trace Statistics

Trace Statistics analysis is implemented by capturing data in memory
and then post processing it with software. The analysis software is
capable of measuring important parameters such as Minimum and
Maximum latency occurrences for any target or user defined specific
target, command utilization such as how many times an I/O write
versus /O read occurs or, how many times memory commands occur.
Available Trace Analysis parameters that may be selected for a report
are listed on page 31.

Obtaining Trace Statistics

‘lll. Click the Trace Statistics | con on the menu bar to open the
Trace Statistics dialog box.
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1. Select a Trigger Point from the Trigger On dropdown list and then
select the Trace Statistics tab to set the trace statistics options. For a
list of available choices see Trace Analysis Options on page 31.

27



TA660 User's Manual

Catalyst Enterprises, Inc

Selecting Parameters
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Figure 17 Easy Mode Trace Statistics Dialog Box

Select the parameters to be measured from the Analyze List
Of shown in Figure 17. Move the selected parameter to the
right window for software to perform interrogation on that
parameter during post processing by clicking the =>> button
next to the Of edit box. Parameters may be defined as
minimum, average, maximum or count and or percent
depending on which unit applies. Parameters may aso be
defined, if applicable, by address type.

Set the amount of data to be captured in the memory for
post processing for each interval. The larger the number of
samples the more time is required for downloading and
processing, Therefore you should select an optimum
number of samples to be captured to memory such as 1000.
This takes about one second to process. If your application
requires more data then a larger number should be entered.

If a smal number of data samples is expected to be
captured, say 1000, and the application does not require
repeated measurement, you may want to sample data once
every 5 or 10 seconds by changing the Update Interval to 5
or 10 seconds as required. The larger of the two number of
data samples or faster update rate will be the dominating
setup for data capture time.

2. When dl the parameters have been specified, click Run to capture
the specified data and perform the trace Statistics determination.
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Figure 18 Trace Statistics Result

« Trace Statistice Report == B3

Row | Value

Sample tem
imurn of Latency Target &t Address; Aeceeseeiueiye - LMD: soddoutn ﬂ

1,02 us Mawimum of Latency 1 arget At Address: st dbdliababinsl TTMD: Mbbbaadd
90 ns  Maximurn of Latency Master it Address: sG000G0G00G0000 - CMD: Mool
30 nz Minimum of Latency M aster At Address: Sedddldbdddldded - TMD: Bo0addddd
Count of Throughput [MB/Sec)

1 Maximum of No of Data Transter / Address

1 Minimum of Mo of Data Transfer / Address

1 Awverage of Mo of Data Transfer / Address

3 Count of [/0 At Address:

10 0 Count of Memon At Addrt@z: prrervrrervrrreed

1 0 Count of RETRY At Addiets: )eoetdeldoddd?

Mediun : Mavirmum of DEVSEL Speed At Address: 2e0000R00oR00000) - CMD: Moo ou0d

M edium : Minimum of DEVSEL Speed &t Address: »e00@eeobeoattud - CMD: 2 oouedod

LD 00~ O T e L R
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Sample Mo 1 e

14 270 ng  Minimum of Latency Target At Adddress: seRallduloubddd - CMD: Beldoildx

15 270 ne  Maximum of Latency Target At Address: sbdbdlld bl lidl - TMD: Mbdddddn

16 M re  Marimum of Latency Master At Address: 2ebdllloRRoolid) - TMD: Malddoddx

17 M nz  Minimum of Latency Master &t Address: 20000 00R0oaeiod - CMD: b 00000

18 0 Cournt of Throughput [MB/Sec) ;I

Figure 19 Trace Statistics Report
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Save Measurements  All measurements may also be saved and reviewed later,
select SAVE and specify the output file name. The results

may be selected and reviewed from the View option on the
Main Menu bar.
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Latency Target

Latency Master
Latency Arbiter

Efficiency
Target Efficiency
Master Efficiency

Throughput Mb/Sec
Bus Utilization
IDLE

No of Data Transfer/Address
Wait

Int Ack

1/10

I/ORD

/O WR

Memory

Mem RD

Mem WR
Configuration

CFG RD

CFGWR

MEM RM
DUADD

MEM RL

MEM W&l

Total No of Data
RETRY

TABORT
DIS+DATA
DIS-DATA
MABORT

Latency, REQ# to Data

DEVSEL Speed

Trace Analysis Options
*Number of waits dueto TRDY before first data
phase
*Number of waits dueto IRDY not asserted

Number of clocks from REQ to GNT (master
board must be plugged on top of the TA660)

Efficiency in percent for the duration of the
captured data

*Number of TRDY # asserted over DEV SEL#
asserted

* Number of IRDY # asserted over DEV SEL#
asserted

Number of data transferred over time
Number of cycles DEV SEL# asserted over time
Number of IDLE cycles

*Size of data burst

Number waits or wait time in percent
Number of INT ACK

*Tota number of 1/0 Commands

*Number of 1/0 Read Commands

*Number of 1/0 Write Commands

*Number of Memory Commands

*Number of Memory Read

*Number of Memory Writes

*Number of Configuration Cycles
*Number of Configuration Read

*Number of Configuration Write

*Number of Memory Read Multiple
*Number of Dual Address Commands
*Number of Memory Read Line Commands
*Number of Memory Write and Invalidate
*Number of Data Transferred during capture
*Number of Target Retry

*Number of Target Aborts

*Number of target disconnect + data
*Number of target disconnect - data
*Number of Magter aborts

Latency time from REQ# asserted until data
transferred, including retries

Reports Target Decode speed

* Indicates atotal or number at specified address or an address range
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Exercise and Capture

Make sure that the TA660 isin the State Analyzer & Exerciser configuration and is
operating in the Easy M ode as shown on the Main Menu bar below.
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‘ @ Click the Green Icon on the Main Menu bar to open the Capture
Data and Trigger dialog box shown in Figure 20.
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Figure 20 Capture Data and Trigger Dialog Box

The data capture and trigger operation behaves identically to that in
the State Analyzer Only configuration with the exception that bus
signals are generated by an exerciser program that you define.

Defining an Exerciser Program

1. Click on the Exerciser Program tab to open the Exerciser Program
definition dialog box as shown in Figure 21.




TA660 User's Manual Catalyst Enterprises, Inc

Figure 21 Exerciser Program Definition Dialog Box

2. Define up to 10 exerciser program lines by selecting a command

type, data to be written or a previously defined data block if
applicable, target address, and data size.

3. Click Run to perform data capture and trigger with exerciser
generated signals.
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Figure 22 WaveFile Output
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Creating a Data Block File

f To create an exerciser datafile click the Data Block Icon on the
' Main Menu bar to open the Data File dialog box shown in Figure
23.
g e
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Figure 23 Data File Definition Dialog Box

Click New Data Block in the Data File Definition dialog box to enter
adata block (“ Data Block 0”) in the Data Blocks area. With the new
data block highlighted you may define a specific block pattern or
create a walking bit type pattern.

Fixed Data Pattern Click the Define Pattern button to open the Define Data
Pattern dialog box.
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Figure 24 Define Data Pattern Dialog Box

Enter a pattern and select the number of times that that pattern is to be
repeated and click OK.

MultipleLine Pattern You may define a block of multiple lines that can be
automatically repeated. Figure 25 shows the definition of a
two line pattern to be repeated 3 times. To add a new line,
enter the data in the edit box and then click on the down
arrow to include it in the list.
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Figure 25 Define MultipleLine Pattern

Figure 26 shows the resulting block pattern where the defined pattern
isreplicated 3 times.

_’r. Data File1
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Figure 26 Resulting Multiple Line Pattern

Walking Data Pattern Click the Fill With Walking Bits button to open the Fill
With Walking Bits dialog box as shown in Figure 27.
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Figure 27 Fill With Walking Bits Dialog Box

Enter the walking bit options desired and the number of times the data
pattern is to be written and click OK.

Figure 28 is an example of a walking bit “1” set in a direction of left
to right to be written 4 times.
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¥ Daka File2

" Daafibcks | BhekPakers
DOO00DOE00IN00
D000000MO0II00
DO00D00CN0N00

Einany Foamat
OO ARG 00 DCONONBONCOO00NNNN

Figure 28 Walking Bit Data File Example

To save the newly created Datafile click Close click Yes In the Save
Changes to the Data File? Dialog box.

Enter afile name name.dat in the Save As dialog box and click Save.

The newly created data file is now available for use with the current
exerciser program.

Editing Files in ASCII

You may view and edit all exerciser program files as ASCII by using
a text editor such as Notepad or Wordpad. The following figures
show examples of exerciser program files opened using Wordpad.

FmERE LGCELY 4

OO0 0000 1
DOII0a0A0000032
DD 20000004
QOO0 000 0000 E

Figure29 SampleData File

FLEASE EDLIT CNLY NUEEERZ.,

ILIME, .| JELO. IR FID DT80 e CADDLIH. ISR BA LI R A LRI INTEE. | T 5| T0
leavvacl oCRa s s IETRIBIEIRITI o vvev v vannnanan IENIR (CHIEICI OIS 0o B DIHISIS
lesvnaal oo aaalQIROIWITIE] e sicscsansnaaanclacloa (E PAXICITIa s | RS FIEIE
leavraal e oua o IRIAIEISIEIPl o vvnnvvnnnnnnnnelacloa lan |AEEIEIFIavual o EINIRIE
laacvac]wiianacla[EJRIE|FIF] crionvvansaaaanclaclvalaa | A& Fla|avaa] o] L]c|1f2
leaciacloviaaula WLk Jeviencacnasaaanlaclealaal@iMlalalaaal ¥ IBIEl
e B ol R e Y e e e ] Bl B bl B o B B e e R R E T
=5 L 13011000 DE0000000MEIT0] 07 23 (AL L L LI0| LA LY O |10
141 14 TR L E T Tl AT E R T G T I A AR AR TR AL IR RS RS I TR IR 1]
1®1 |3 10111000 000D 2487423 (001 11 (IR 111021122 O] 1[D
L 14 N BN TR TN (o[l i lafaln s h e S I E AR ARAR A R L B RS RN EE AN I IR 1:]
1M= |15 100400 00 3] OO ODWIODDD OO0 [ FE] 3 A0 101D L4414 L8| O T 1D
LE | % 101303210 O) Cro00CEOooUEoDD] FE] 31 AR 2L 219111113 | 00| D
1Tl |7 aojijo)o) 1| 0D IZ3EFAIZ|FI| A0 00 1fa) 10| D000l od ajkjajn
| 310 |& 1001|000 0D EDIDEGIZ [OC |3 1L L L@ L1111 | O] 3| LD
| ®10 |2 (0400 oo o] CeEmOnOnooaanO|ac (e (1Ej1tfajija)tdi) 11 O30
|10 | LD 131111 1100 DE000MO00ME000] 30 11 AL | 1f L IO L111| LY O] 3| 1D
| T2 |11 0] G 0 1o COs0 0 D L OCEA AT | FF ) 300 G0 0] 1 pa) G000 oo o) oajpng
1T | L& 1SI012I 22 L] 000002 LoCoCoR0 Fr 22 (R LI LI LIQIooa 0 el 2ialD
| T (KL 0] 00T O O] OO0 W AR A0 FE 000 10T 0| BOan) o a)angn
1 8€ | L4 Q100 L Ol O OO D0E D0 0a0D0 | 0k] 22 AL 2001200114112 01D 21D
I M | LS 10111000 0] D000 CDa0C0 30 |03 | TL | 1L 1jo] LIl Ly ja|d| 1o
14 | L& 1912021 QP00 Co000D0aD0ogoo0 oDl 2L (AR 20 L1200 222t | 22l @ D2l
157 | L7 oiopijoo| o o0nDa4nCoaond A I3 1L LEL Lia] L1 La ool 1f0n
N7 | 1R IR LN TEaRE TH e e Tl (et RN e e R TR AR AR R AT IR SRR S AN T TR ] ]
|8 | LS (O] L1100 000D TOOMI 142 (A0 11 (A Lfajigo)Ladd) L) D)2 LD

Figure 30 SampleExerciser File
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Exerciser Utilities

Dump Memory

[ista Blockr

To perform amemory dump select Dump Memory from the
Exerciser dropdown list on the menu bar. This will open the

e Dump Memory dialog box.

Enter a Start address and an End address or Count and click OK to
perform a memory dump as selected.

Start Addeess [00000700 P

End Addiezz |IIIIIEII]2EII

R

B4 Eil

Figure 31 Dump Memory Dialog Box
The resulting memory dump will be displayed as shown in Figure 32.

Dinp Wemmy Resull

PlsCOSConn ol | Ow0000000e00e C5%
eON003000000 04 DO J00EFDS
OO0 05 IO G00F 055
(e OO0 S0 0 (LR LR e
OO0 10 O DOONF FOTEF EF
MCD00NS000000 14 IOCODOF PODEFEF
O 00002000000 18 000 200EFEF
(00002000000 1C O OCOECF HODEFEF
(0000030000 20 D ONCODO0F MO0EFEF
[ ISR 2 [T 00 FEF
O OO0 OO0 A3 Che OO SO BT
(000003000000 20 OO0 4EZEST
(OO0 30 (LD MOIEFRF
OF 00002000 34 DR FO0EFEF
(000002000000 33 O OO HI0E FEF ;J

Figure 32 Dump Memory Result

Read/Modify Write

C¥nBiks

To perform read/modify write select Read/M odify Write.. . .
from the Exerciser dropdown list on the menu bar. Thiswill open
the Read/Modify Write dialog box.

iR Vark .
Biddeare Tanl
TASRN Aoy Mraraay:

Sewn Conkgu shon Repete
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Head/Hoddy Wle
- My Conbents
e WEMICETFE000] = D001 20056710
e Lt r MEM[DOTFE D] = D0COM000I030000

M EM[IOPFE D] = DIN0000001000
L1 S M EM[IOPFENIC] = (OO0OMOOC00000

| MEM[IOTFED! ] = DOG000C003000
SAEM| DOPFE D0 0] = DO0DO0O0Sa 25023
|

Cod. A Conbers |IDDNGIDSANE] T34
Howishie [oss1ee ||
ety | [CHead ] |

Hessiwinis Lomniand
= Mempy 10 7 Conhiguestion

Aot | o | He |

Figure 33 Read/M odify Write Dialog Box

1. Enter an address the contents of which you wish to modify in the
Current Address edit box.

2. Enter the value to be written to that address in the New Value edit
box.

NOTE: This feature makes the TA660 to be a bus master and
may be used to read or write any registers or memory contents
of atarget device without having to set the programming menu.

Write Read Verify

Do Bicks

To perform write read verify select Write/Read Verify . . .from

g the Exerciser dropdown list on the menu bar. Thiswill open the
- — Write/Read verify diaog box.

T e ey
S Conligaratian Ragidars

E+ Wnte Hend Yenly Frograml

Daata File Kame ; |:'Wﬂ fike=scatafyet A B ] 16 dat

COMMAND  TAGETADDRESS | HE | DATA/DaaBlock Hame | OMA

Sizg
[Memay  =][0007FEGD [60 [Dataiockit EE
Biraty Foemst | |r|'--': IR 1111 D EICD
Conpie... | Compie & Bun | Hel |

Figure 34 Write/Read Verify Dialog Box

1. Seect the command type from the Command dropdown list, enter
the Target address, BE and ether the data to be written or a
previoudly defined data block and aDMA size.
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2. Click Compile to generate the executable code as shown in Figure

35.
= Vauly Comgled Fragram

Line | Leop | Chek Cocke Tpe [A|F]I D[] o P[P s[RIk 5]7] =

E|A|R BE| (D) B(E|ClD E|E|

“g 0 4|0y B |R|A(O|0)0|K|C] (54 1l

WM G E(E| K =1

E|8 A|E| |A[4|E sE

_{H : BE |

M1 1 ME W whie [ RN e e i 1 0 ] A

M2 g Dyl Tearale 110|C (L R | i

M3 3 Oala Taarale: 1)0{0]  momememonme  joifaipip i

' g Dala Tapesfer | 1] 0] 0] conponmeogenns oo [a[1[1[1[1[1[Frii]

| M5 Dala Teaesler|1]0[0]  conOoomoonnoie | oofd [af1 (1111 [s01]1]1

|_ME E Dtta Tesrafer  [1/0]0]  CO0O0000O0OCOG D Joofijafif1/1]1]1[1n1i]i]1

M7 7 Dsia Teraler|1]0] 0] coO0mo0moaa0 | oo 1 [af1 [ ][] [ai]i]7

] ] Cisis Tesrale: 1]0)0f  CO0000M0000040  Jooj 1jal i1ttt

My ] Lais Dimls Prmie 110  C000000C00000350  Pooft |11 esng
M10 10 = 11[1] oooconoonooconsn Foefi[v il vfrlvanf]ii=]

It | Dolte | Dhecelooes | deb | am |

Figure 35 Write/Read Verify Compiled Program

3. To perform Read/Write verification click Run.

Wit/ R ead Venhication B el

Fedehees ] Sl Crala I Fiend D ata | Wy | =

T | D=00000000 Q00000000 P

F0000000<] WA (AR RRARA Pars

Hn0E| LR QprErre Psis

H000000C] 033333333 OW20333333 Pz

[O0a00oa) Jetdzzddds Odddddacs Pas

FOmom £] P CRNANG P

0000001 a] IBESHELEE G EGERSE Pans

00000 O] 77T QeFITTaTaT Pz

F000000z0] (=A8885580 (WERAGERRE Pz

FIO000024) T [t Pz ;I
‘it Fmad Cormands on Memon spece: Closg I

Figure36 Write/Read Verification Result

Address Test

mlm' | To perform an Address Test select Address Test from the
R : Exerciser gﬁopdown list on the menu bar to open the Address Test
iy : Program dialog box..

Sml’-':f'::g-hﬂn

1. Enter the starting address to be tested and the number of addresses
(Length) to be tested.
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B+ Addrecs test Programi

COMMSNT | TARGET ADDRESS |E| Length
Memoy  [O0FAZT00 [oo [ie i)

oo | [EEEE] e |

Figure 37 Address Test Program Dialog Box

2. Click the élipses button next to the Length edit box to set the
Read/Write properties, click OK and then Compile & Run. The test
results are displayed asin Figure 39.

r'l_ O1 A |_ i"n_-; E'.'.'!L""'.I.i.'?':-. 5

el e i I e

[rpe s Shee I- il vI [IhlE Peeian IDI:—;] o} -j

~ ReadMwhite Compile Mode :
C Burst i+ Single

Aﬂmimm:f.ﬂ byles

0K )] Camcsl | Hep |

Figure 38 Set Read Write Compile M ode Dialog Box

Addeasz et Result

Ay | ‘wiriten Ciata | Read Data | Wiy | =

| [I}'AE_ | D0FA3000 CO0F 3000 Pais

|D0FAI004] Os00FA3D04 CO0FAIDM Pt

[ 300e) L00FA3008 OR300 ]

|DOFAI00C] Du0FA300C CwWO0FA 3000 Paws

|D0F&3010) A ] OWOOFA3M0 Paw

[00F&3014] (FA3NA (R34 Pass

|D0FA301] h}FA3NTA OWOOFAITNE Paus

|DOF&301C) Os0FA3IC OOFE3MC Pas

|DaF&3020] 0:00FA3020 ORO0FA 3020 ]

|OOFAI024] 0 0F 43024 CwWO0FA3024 Pas :i
‘'ibeyFiesd Commands on Memop mpace. Clgea I

Figure 39 Address Test Result
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D Bk

TAG660 as Memory

e Heawaa
vl wile.
A e ey
dddar Tart

dean -shmn Rapbac

TA660 can be used as atarget memory so that a master device can write and read to and
from it to see if the master can perform write and read operation properly.

To perform this test, select TA660 as Memory, identify an address to
the TA660 that us not used by the system memory or any agent in the
system, and identify the last address or the number of bytes to write
and read.

Memay Map : |HE|FU|_|.I __TJ

1 Addiess Range of Memany
Start Memory Addiess Imﬂﬂmm

End Memaone Addie |

Cewnit OF Memeey Ii:"l'.l
ok | Coes | Hep |

Figure 40 TA660 As Memory Dialog Box

Once "OK" is entered another message informs the user to perform
the write instruction by the master. TA660 stays in running mode
until the master writes data.

Waiting har data .

Analzer stale ;. Burning...
Ewerciser stabe:  Furning..

_________ ArublyzaT
E’:ﬂp -= Abeat I Trigg=r

L Qo

Once the data has been transferred, the TA660 captures the data as
target memory and displays it on the screen for verification of write.
At this time the user may execute the "Run" from this menu to put the
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TAG660 in write mode so the master device can read the data from it to
verify the read operation.

Memory Re

l@ﬁﬁhﬁ?ﬂmn

Data

§ Ox0000000000000001

DD OOOO0O00SB00004
D000 QOO0 800008
D000 O AN000C
De000 DO)O004 80007 0
D000 000000AB000N 4
0080 OO0 B000 &
OO0 DO0000AA0001 C
Ce 00N OO0 500020
D000 DONDNNAR00024
Dea00) DO DN S 0002 5
D000 D000 NAR0002C
Co 00N QOO (e 0003 0
DD OO0 E00034
Cea000 DO000N&B00035

Ox0000000000000002
Ox0000000000000004
x0000000000000008
0x0000000000000070
x0000000000000020
Ox0000000000000040
[O000000000000080
(x00000000000001 00
0000000000000200
Ox0000000000000400
[wO000000000000800
Ox0000000000007000
[x0000000000002000
Ox000000000000£000

TARED

\‘i“} Plesgs prees (F. and then Fissd the vesten dats hom pachied sddiess cange of your devecs
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Scan Configuration Registers

To perform a configuration scan select Scan Configuration
Registers from the Exerciser dropdown list on the menu bar.

The system will search for PCI devices on the bus and display the
configuration as shown in Figure 41. All devices on the bus are
reported. To see information on additional devices click Next>.

Corfiguration Heades

[pridge cvien BuzNa.: [ nEaL
Ve (D : I’GTJBE Vendar Mane ; [INTEL COSF.
Devize 10 |UJ'G"I'I1J Comingsd . [X-000F Shalys | |T-02E0
T4 o Heades Tipe | |T<80 Revigion D : |3401
Caches Line ||,'p.;|:|] Clazs Code: [o5 o7 .- oo Latency Timer: (a0
- Bage Address -~ - =
- [z<0o0o00co
1) [ 4] [0momoo Rt G i
2} [noonoo0n 5], |m00000000 Subsystem |0 |E000
3l [o:ooo00000 &l [m-<00000000 Subeystem Vendar 1D [pponn i

e m Rezsree W EwparmonROM : IW
Resae: RO Capablios P B0 et
MinGe: [0 et P [0 wemp e [0

Comfiguistion Addiess | [OOCHOO00

‘Whita PC Condguiakon o ths Deves I Bead PO Configuration from e Device I

e T i i Hest » goe | W |

Figure 4l Configuration Header Display Dialog Box

You may edit al of the parameters displayed in white, if your
hardware allows it. Edit the field and then click on the "Write PCI
Configuration to this Device" button.

To save configuration read al devices, find your device and save it to
afile.

PCI 2.1 or PCI 2.2 Specification Scan check may be performed to either the
PCl 2.1 or PCI 2.2 specification. The selection of which
specification is made on the Software Global Settings dialog
box. To set these options click Configuration on the main
menu bar and then choose Softwar e Settings.
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Device Compliance To perform an immediate device compliance on a device,
see Compliance Device Test on page 87.
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Generate Traffic and Measure Performance

Make sure that the TA660 isin the State Analyzer & Exerciser configuration and is
operating in the Easy M ode as shown on the Main Menu bar below.

I Catadypst U nkmspaices, Inc. TARGD Softwass
Efie Edé Wew Cochouration Egeciesl Copplance Toow  Hpoos  Wndow  Heln

[l et = as | & e B B | [En i n2 ||| o - ki b d

L
s Made - Setoh o ducs s

Performance Analysis with exerciser requires you to define an
exerciser program as described in Defining an Exerciser Program on

page 33.

H Click the Performance Analysis | con on the menu bar to open
the Performance Analysis dialog box as shown in Figure 42.

T s

i Pipn | Pestoamsnce ik |

e DATANW Pk bave | TARGETADORERS  [me | Don | Bl

M1 et T - o | T [0 [
P (v Rt = = [ o[ 1 I
v e | EELLLLY [1] 1 =
[ [ B = | i
| [5 =l 2| L Wi F
N E 5| FEL F
'—I =l B2 i F
T T ] = s B
[ ' i || Bl [m F
DaiaFie Furebn et

frrvse | Dntiook ||| T inmacss fndor baii Proguan

I i =5
™ g it il B e | I'
Upclaisirderesl Slllni - 4] | | tiz-ol e 51 [ 24
FTE: Lhpe siracy thon Wem sioreali oy fon oot vl vy coommmoos AgicmayThes Som & 33EE T Bl Ba

B | el | P | s | pns | ek |

Figure 42 Performance Analysiswith Exerciser

To perform Performance Analysis with the exerciser:

1. Define the exerciser program, such as reading or writing to a known
memory location(s).

2. Click the Performance Anaysis Tab and set up the Performance
Anaysis as described in Performance Analysis on page 25.

3. Click Run.
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Generate Traffic and Measure Trace Statistics

Make sure that the TA660 isin the State Analyzer & Exerciser configuration and is
operating in the Easy M ode as shown on the Main Menu bar below.

E' Catabpst Entespaizes, Inc. .1AIZJLI3 Sofiware

Ee Bt ot Confgunien Eawey. Conpiwee . Took - Maoes Joeon e

ol e-uea
e T Ea Motk - Swich In Acanced

|-:@ e R S Wl <11 Aty & Erercise ]

llll. Click the Trace Statistics | con on the menu bar to open the
Trace Statistics dialog box as shown in Figure 43.

_"__'E1.|Iulh.'. O] Sl "'“!:h-""-."

Esaicsi Fiogran | Tiipge) Poet Tace Statkiics |
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- e L ey T ety "
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= il :
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e e | | Moo fersples [incn
Lielsta Frisrosl | Sac il | |
FieTigge (S0 E | 1 i | BddewTassie 2B T A
e | caned | el L | [T Hdp

Figure 43 Trace Statistics With Exerciser

To obtain Trace Statistics with the exerciser:

1. St the trace statistics options and the Trigger Point as described in
Obtaining Trace Statistics on page 27.

2. Click the Exerciser Tab and define the Exerciser Program as
described in Defining an Exerciser Program on page 33.

3. When dl the parameters have been specified, click Run to capture
the specified data and perform the statistics reporting.
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Perform Timing Analysis

Make sure that the TAG60 isin the State & timing Analyzer configuration and is
operating in the Easy Mode as shown on the Main Menu bar below.

Ele Lt Yew Configadion Dmingfnsyeer Togobs Mgaos ndow  Hep

FHAES 0P kA ] o % e %

| E iy Mipde « Swilch 1o Advanced

In this mode you may immediately detect and capture timing
violations on al bus signals. Any bus "glitch" of 1.5 ns or greater is
captured as a timing violation.

You may aso perform a Setup/Hold Limits search on any or all PCI
bus signals by using a convenient signal mask.

iv! To perform an immediate timing analysis, click the Timing
Violation Icon to open the Timing Violation Analysis diaog box.

Tirarg 'aakiet o dady i |

This praject laoks far Setup and Hald e violssens.
e made for spectied Setap & Hold reguisement
per the PLI boe spedfications!

Fregquency | Setuj T Haid Tame Chitch

33 MHe T 1mn 15 us

66 Mz I lus 15 ms

i N [T S ] I it s wscaticals

Deplsr 1~ Erbm ey 7 Partil My |||:II| :Ism r I5'-'-'5""'-""' L
Fon- Triggar [ 50 5| _:J 1 | EckbuirOina Bow 15 2R T RIER

B | ceod | _sew | bk | 0 | Ostisletsese | b | e |

Figure44 Timing Violation Analysis Dialog Box

Timing Violation Capture

1. Set the desired data capture options such as Pre-Trigger %, Display
Memory etc. and click Run.

The occurrence of the first timing violation will cause a trigger and
open the Timing Violation Results display as shown in Figure 45.
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(o ] bt | oL % (o] o [mmlmiin|of T aff e R B

Figure 45 Timing Violation Results Display
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Search for Setup & Hold Limits

Ia To search for setup and hold limits click the Setup/Hold Limits
search |con to open the Setup and Hold Limits Mask definition
diaog box.

0 Smackh kol Sabup Hobd

SiupHold Linds |
M, thes mignaly you waand bo igrose im gaach.
57 ) ] o ] ] 4 ]
Che el B R IR A A R A A
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AlAEBIEB|BIA|A|E|E|B|D|RIAIE(R|T|OJE[NIEICIHININ|NIElE|SIO|EB|M|S
15| By o ol A LS B S T T 2 2 e 9118
&
1 LIE|2|E|H|=|H Al A HI BB H BH E ]
o L "l E
H
" ¥R A b ab b b g ¥
 cichessTiata e
LCR = TR ‘

I This program petloms @ reaime search o find the Selup and Hold values ko the selcied [Uinmaskes) sgnals on the bux |

|

Figure 46 Setup and Hold Limits Mask Definition Dialog Box

Select the signals that you wish to ignore in the search and then click
Search. At the completion of the search the result is displayed as
shown in Figure 47.

SetupfHold Limitz. Search Result

Eahip Tine ! 750 [Nanaseeonds]
Hold Time: 400 (Nanaeconds]

I

Figure 47 Setup and Hold Limits Search Result
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Advanced Mode

The Advanced Mode expands the analyzer capability by allowing you to program special
custom debugging projects and define complex triggering levels. Such projects are
programmed by defining and the sequencer menus.

The State & Timing analyzer configuration, in addition to the special programming with
event and sequencer files, aso expands the Timing Violation Analysis by allowing you to
chose leading and trailing edge timing values.

With this expanded capability you may perform al of the same analysis functions asin
the Easy Mode but with much customization.

Setup complex triggering level to Capture data and trigger using
custom projects.

Perform timing characterization timing violation detection.

Capture bus activity and the device under test response under
different conditions using the exerciser.

Do Performance analysis on PCl bus activities.
Measure and report Statistics on selected parameters.
Easy M ode Access As a convenience to allow you to get a quick snapshot of

bus activity, the Advanced Mode menu bar includes the Red
Easy mode button.

Capture Data Project

Make sure that the TA660 isin the State Analyzer & Exerciser configuration and is
operating in the Advanced Mode as shown on the Main Menu bar below.

P Catalyzi Enlmprizez, Ine, TABED Soltwms

e [t “Yem [un Coohigasson Eseciss Copplancs Tools Mpoos sndow MHsip
| & &3 P B S e ] - R | @@ -3 M3

,
Achrarced Mode - Swiich lo Eam

1. Click the Black button on the Main Menu bar to open the Custom
Project dialog box shown in Figure 48.

For a custom project you must program/define:

An Exerciser Program
A set of Events
A sequencer Program
Example Files Your analyzer includes a set of pre-defined Project, Event

and sequencer files. You may load a complete Project or
import Events and Sequencer programs to perform pre-
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determined tasks. For more detail see Example Files on
page 85.

Figure 48 Custom Project Dialog Box/Exerciser Program
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Programming the Exerciser

Make sure that the Exerciser Program Tab is selected on the Custom Project Dia og box
asshown in Figure 48. To program the Exerciser:

1. The Exerciser Program dialog box opens as default with one active
program line. You may add additiond active program lines by
clicking Add.

Insert Program Line To insert a new program line between previously added
active program lines, position the cursor below the line
where you want to insert the new line and click the Insert
button.

2. Seect a command such as MEM Write from the command
dropdown list for each active program line.

Available Exerciser Commands

Interrupt ACK

Specid Cycle

1/0 Read

1/0O Write

MEM Read

MEM Write

CONFIG Rexd
CONFIG Write

MEM Read Multiple
MEM Read Line

MW & Invadidate

DAC: |I/O Read

DAC : I/O Write

DAC : MEM Read
DAC : MEM Write
DAC : MEM Read Multi
DAC : MEM Read Line
DAC: MW & Invalidate

No Termination TAG60 to Transfer data as
Target without termination.
Disconnect with data TA660 to Generate Disconnect

as Target at the last data phase.
Disconnect without data  Generate disconnect after the

last data phase.

Target Abort with data Generate Target Abort at the
last data phase.

Target Abort without data Generate Target Abort after the
last data phase.
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3. Each of the commands when selected will generate a corresponding
bus cycle.

4. Enter a TARGET ADDRESS that you would like to write to and
enter the DATA to be written to that address.

TAG660 Addressas Target  When a Target command is chosen from the available
COMMAND list a "TA660 Address as Target" button
appears on the Exerciser Program Tab. Click this button to
open the Base Address Setting Dialog Box.
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Figure 49 Target Base Address Setting

Setting the Base Address Enter the base address and click OK. You must use

this address in your master program to read or write
from TAG60.

Burst Data Writes For burst data write operations requiring multiple data you
may select a previously created data file from a list of Data
Files by clicking Browse and selecting a pre-defined data
file, or create a new data file by clicking Data Block. See
Creating a Data Block File on page 35.

Padding/Bus Utilization Checking Insert Idle and entering the number of idles
desired will insert Idle states at the end of each compiled
command. See Figure 51. With adding idles at the end of
commands the TA660 can be precisely controlled on how
long it would be utilizing the bus.
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32/64 Bit Addressing To set 32 or 64 bit addressing mode click the button next to
the DMA size edit box to open the Program Line Properties
dialog box shown in Figure 50.
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Figure 50 Program Line Properties Dialog Box

5. Set Exerciser options as described in Setting Exerciser Options on
page 58.

6. When done, click Compile . . . to generate the executable exercise
code asdisplayed in
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Figure 51 Compiled Output File With Padding

Forcing Errors: All signals displayed in blue may be changed to force errors
and anomalies.

Wait States Wait states may be inserted by pointing the cursor on the
line where a Wait State is desired and then clicking I nsert.

L ooping You may define aloop by clicking in the Loop Start column
next to the program line where you wish for the loop to start
and in the Loop End column next to the program line where
you wish for the loop to end. For the loop to execute, you
must enable the loop option when setting the Exerciser
Options.
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Forcing an Interrupt  You may force interrupts for a specific number of clocks
during the program execution by double clicking in the Int#
field for that line and then setting the interrupts in the Int#

diaog box.
INTH o] |
IHTA IMTE ~INTC - INTD
=1 | - [ 1
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Figure 52 Setting Interrupts

Setting Exerciser Options

You may set the exerciser options globally for al input program types or locally on the
Exerciser Programming window.

To set the exerciser options globally, click Exer ciser on the menu
bar and select Options from the dropdown list to open the
exerciser dialog box as shown in Figure 53.
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Figure 53 Exerciser Options Dialog Box

Set Options Enabled  Selecting the exerciser options menu globally from the
menu bar enables the option setting for both, Master and
Target program files. When setting exerciser options from
the Exerciser Program window, only the options that are
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required by the selected commands are enabled. For
example, if you are using Master commands only, the
Target options are grayed out.

L ooping To run an exerciser program in a loop, set Loop Master or
Loop Target or both as applicable. To loop a fixed number
of times, set the Loop Counter to On and enter the number
of loops to execute. Setting the loop counter to Off will
cause the program to loop indefinitely.

On Target Disconnect Options

Use Same Transaction ~ Completes from the disconnect
point on, regardless of the
number of times the target
issues a disconnect. The TA660
will take it from where the
target disconnect was issued and
try to complete the transaction
from that point on.

Use Next Transaction The TA660 will bypass al of
the transactions in the current
command and will jump to the
transaction for the next

command.
On Target Retry Options
Infinite Retry The TA660 will retry the
current command until the
target transfers data.
Advance to Next The TA660 will bypass the

current command and go to the
next transaction for the next
command.

Master Abort on No DEV SEL# Options

Disabled The FRAME# will stay asserted
indefinitely and the TA660 will
not issue aMaster ABORT.

Enabled The TA660 will issue a Master
ABORT on the 5" clock if no
DEVSEL# is asserted.

Master Assert FRAME#

Regardless of Grant Oncethe TAG60 is set to
become amaster, it asserts the
frame and starts the transaction
regardless of the status of the
GNTH#.
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After Grant Asserted The TA660 will request the bus
and start the transaction only
after the GNT# is asserted.

Master Completes Transaction at Time Out

Disabled The TA660 continues to
complete the transaction for
however many clocks it takes
regardless of GNT# being
deasserted.

Enabled The TA660 completes the
current transaction as soon as
possible after GNT# is
deasserted.

Set Interrupts

Setting interrupts may be done in two ways, 1) From a compiled program for a specified
number of clocks or 2) Outside of a compiled program, indefinitely until reset by the user
again. To set it indefinitely:

To set one or more interrupts click Exer ciser on the menu bar

s and then select Set | nterrupts from the dropdown list to open the
e st Set Interrupt dialog box.

S

& omm Lariguesion Hmgewar

Set Intemupt
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 INTEH | INTDH w
 SERR# _ Hee |

Intermupt[) wil be 2ol at all times when checked When
urichecked, niltemuplz] will reflect the contents of the compiled
PEOQrAm.

Figure 54 Set Interrupts Dialog Box
Select the interrupts that you wish to set and click OK.

Continuous Setting, Outside Program Setting the interrupts in this manner
sets them continuously until you uncheck them.

Limited Duration, Inside Program Y ou may set one or more interrupts for one or
more program steps when running compiled Program files.
See Forcing an Interrupt on page 58.
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Defining Event Patterns

An Event pattern defines the PCI bus signals, including address, data and control signals
to:

Define the data capture manipulation.
Set atrigger in the sequencer.

Define events that are used for Performance Analysis and Bus
Utilization measurement.

Y ou may define up to 8 events identified as follows:
EV1-EVS8 8 Events with identical capability.

XGRPO - XGRP3  Events based on externa signals.

DEFAULT NAMES EV1-EVS8 are default event names that may be changed to
a user defined descriptive name for reference in the
Sequencer and Performance analysis displays.

PCI SIGNALS All PCI bus signals are included except JTAG which is used
for boundary scan testing.

EXTERNAL The TA660 supports 16 external signals that are all sampled
and captured in memory in synch with the PCI bus signals.
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Defining an Event Pattern
1. Click the Event Patterns tab to open the Event Pattern Definition

diaog box.
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Figure55 Event Pattern Definition Dialog Box

To enter a parameter or edit a previously entered parameter, double-
click in the appropriate data field to open a corresponding dialog box,
enter the required data, and click OK. The changes entered will be
reflected in the edited data field.

Keyboard Edit You may also edit all of the data fields by using the
keyboard by moving through the available data fields using
the arrow keys and pressing Enter on the desired field to
either open the associated dialog box or to change the
contents from X to O to 1.

For example, to define EV1 asa CUSTOM event, double click first in
the EV1 field and then in each of the data fields that you wish to
define to set the required parameters in the corresponding dialog box.

Set Default To set al of the PCI signals to the default value of don’t
care, X, for any given event EVx, position the highlighted
cursor anywhere in that row and hit the “del” key.

Set Transfer Type The transfer type selection dialog box shown in Figure 56
controls the pre-determined signal settings and address
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limits based upon the XFER type selected. For example,
with A32 selected as shown, the address field is
automatically limited to 32 bits, a limited CBE dialog as
shown in Figure 57 is enabled, 64 bit settings in the PAR
dialog and the R/G dialog are grayed out. Additionaly the
IDSEL, FRAME#, IRDY#, DEVSEL#, TRDY# and
STOP# are pre-defined and unchangeable.
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Figure 56 Transfer Type Selection Dialog Box
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Figure 58 Event File Setup for XFER Type A32
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Programming the Sequencer

The sequencer is used for data capture manipulation, generating
complex triggering on bus events and starting the exerciser (if
required).

The TA660 Sequencer includes 32 states, SO to S31. The Sequencer
always starts at SO. Each state can be programmed to go to any other
state depending on the occurrences of specified patterns in that state.
Jump to any state is conditional. At any of the states S1-S30, the
Sequencer may jump to several other possible states depending on
which of the specified conditions have been met first.

A Trigger may be set in the Sequencer to occur:

1. Unconditionally at any state,

2. On protocol error (PE),

3. On occurrences of Events or on Boolean expressions of Events.
4. On occurrence of atiming error.

5. On occurrence of externa trigger inpuit.

Unconditional trigger is mostly useful when data sampling requires
more than one Sequencer state. So the trigger may be set to occur at
S1 and then continue to sample data based on several sequences of
events.

The data capture choices for any state are:

All Captures dl data on every cycle,

None Captures no data,

EV1-EVS8 Captures data as specified for each
events

IEV1-'EV8 Captures all data outside the specified
address or data range.

Expression Captures data as defined by a Boolean
expression.

The state transition events for all states are:

Any Unconditional.
Protocol Error A Protocol Error.
Timing Error Timing Error
EV1-EVS Predefined events.
IEV1-'EV8 If not pre-defined.
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Expression A Boolean equation of events. eg.
EV1+EV2
External Externa trigger
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Figure 59 Sequencer Form Style Programming Dialog Box

Unlimited Else If The menu form allows only 2 Else If statements but in the
Text Form the user may add as many Else If statements as
desired.

To View As Text Click the Text button on the Sequencer Form menu.

Pre-Trigger The Sequencer menu includes a Pre-trigger XX% function

which lets you set the percent of data to be captured before
and after the triggering event. This percentage is set by
default to 50%. For more details see Set Trigger on page
69.

Start Exerciser Checking this option will run the exerciser program
whenever the sequencer enters the state for which it is set.

The Sequencer definition dialog box shown Figure 59 displays the
programmabl e states as follows:

S0 The starting state, displayed always.

S1-S31 These states can be viewed and
programmed two a a time by using
the scroll bar on the right side of the
screen.
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Defining a Boolean Expression

To define an expression, scroll down the list of options in the
dropdown list where you wish to use an expression and click on
Expression to open the Expression Editor window as shown in Figure
60

Expression Editor

EVT

- Expiecsion
|E"-"1 +EV2

ok |  conce Hep |

Figure 60 Expression Editor Window

Double click the Event Names and Operators as required to define the
desired Boolean expression and click OK.
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Programming the Sequencer as Text

5&.}'& To program the sequencer astext, click the Text button on the
Ted Sequencer Form menu to open the text programming window as

shown in Figure 61.
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Figure 61 Prototype Text Programming Window

The text programming window opens with three default prototype
states with all programmable parameters displayed in blue.

Additional States You may add unlimited additional states by clicking the
Add State button. Programmable parameters are displayed
as blue.

Maximize Display You may maximize the programming window by clicking
the Full Screen button.

To Change Parameters

1. Position the display cursor over the parameter and double click the
left mouse button to open a list box with available choices for that
parameter. See Figure 62.

2. Choose the desired parameter with the display cursor and double
click the left mouse button.

To Delete a Parameter Double click the parameter to be deleted and select delete.

Add Elself You may include Else If statements in your program by
clicking the Add Else If button. To remove the added Else
If, double click on it and choose <Delete> from the open list
box.
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Figure 62 Changing the Programmable Parameters

Optimum Workspace To avoid scrolling the display in long sequencer programs
you may minimize completed states by double clicking the
symbol next to the state to be minimized. To expand the
minimized state, double click the state name.
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Figure 63 Minimized State Display
Deleting a State To delete a state, place the cursor in the text for that state

and click the Delete button.
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Set Trigger

Set trigger is available to be set by the user for states S1 - S31. When
set trigger is selected, a trigger is enabled, when the Sequencer enters
that state for the first time. The amount of data to be captured before
and after the trigger may be set as a percentage of pre-trigger,
between 0% and 100%. This may be done by positioning the pre-
trigger dlider to the desired percentage. This feature alows the
evaluation of bus activity leading up to and after the triggering event.
The operation of the pre trigger in the data memory is conceptually
illustrated in Figure 64

Pre-Trigger Data: The capture of the specified percentage of the data prior to
the triggering event cannot be guaranteed and may in some
cases be 0. This can occur in cases where the triggering
event occurs before the required number pre-trigger event
data can be stored. In these cases the data display will show
fewer than the specified data points prior to the triggering
event.

DATA MEMORY

PRE TRIGGER
ALL

% PRE TRIGGER PARTIAL
DATA % PRE TRIGGER
DATA
TRIGGERING EVENT
ALL SFECIFIED ALL SPECIFIED
|FOST TRIGGER DATA POST TRIGGER DATA|

Figure 64 Pre-Trigger Example, 20% Pre-Trigger
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Virtual Address Trigger

Make sure that the TA660 is operating in the Advanced M ode as shown on the Main
Menu bar below.
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1. Click the Blue button on the Main Menu bar to open the Custom
Project diaog box shown in Figure 65.
For a Virtual Address Trigger project you must program/define:
Virtua Address Data Capture conditions.

A set of Event Patterns

An Exerciser Program, if in State Analyzer & Exerciser
configuration.
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Figure65 Virtual Address Trigger Dialog Box

Set the Virtual Address Data Capture and Trigger Selection options.

3. Click on the Exerciser Program Tab and set the exerciser options as
described in Setting Exerciser Options on page 58.

4. Click on the Event Patterns dialog box and define up to 8 Event
Patterns as described in Defining Event Patterns on page 61

5. When complete click Run.

Note: Please note that there are severa clocks, 6 to 8, between the time the
virtual address occurs until the EXT TRIG signal occurs.

Without Exer ciser If you do not require exerciser generated bus traffic then
you may perform this action by switching to the Analyzer
Only configuration.
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State & Timing Analyzer

Make sure that the TA660 is in the State & Timing Analyzer

configuration and is operating in the Advanced Mode as shown on
the Main Menu bar below.
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Click the Black button on the main menu bar to open the Timing
M easurement setup dialog box below.
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Figure 66 Timing M easurement Setup Dialog Box

1. Choose the dgnds intended for timing violation anadyss in the
Mask area of the diadog box and mask each signa that is to be
excluded from the analysis. Alternately you may click the 32 bit or
64 bit button and then uncheck or check the signals that you want
included in the andysis.

2. Set the desired Leading and Trailing edge vaues in the Parameters
area of the dialog box by either dragging the vertical L and T bars to
the desired position or by using the > >> or < << buttons to position
the timing definition bars incrementally. The >> and << buttons
move the bars in 2 ns increments and the > and < buttons in 0.10 ns
increments.

3. Click the Event Patterns and Sequencer Tabs and create Event
Patterns and a Sequencer Program as described in Defining Event

Patterns on page 62 and Programming the Sequencer on page 64 and
click Run.
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After the occurrence of atiming violation the timing violation display will open as shown
in Figure 67. The red signals represent timing violation. Bus signals are shown in a code.
As an example 00000080 indicates that the timing problem is for AD7, and 17000000C
indicate the problem isfor AD28, AD3 & AD2 signals.
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Figure 67 Timing Violation Results Display

1010 | To view theresult as alist file output display, click the List
button.

Display Setup Use the setup screen to configure your display.

1. Click the Setup Screen button in the results display window to open
the Timing Error Signal selection dialog box as shown in Figure 68.
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Figure68 Timing Error Signal Selection

2. Select the signals for display from the Remaining Signals list and
click Add.

3. Sdect other display options such as display of time in units of time
or clocks, show gridlines etc. and click OK.
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For a detailed description of display manipulation, see Display Manipulation on page 95.

Search for Setup & Hold Limits

|% To search for setup and hold limits click the Setup/Hold Limits
search |con to open the Setup and Hold Limits Mask definition
diaog box.
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Figure 69 Setup and Hold Limits Mask Definition Dialog Box

Select the signals that you wish to ignore in the search and then click
Search. At the completion of the search the result is displayed as
shown Figure 70.

SetupfHold Limitz. 5earch Aesult

Eehip Time: 750 [Nanasseonds]
Hold Time: 400 Nanoseconds]

A

Figure 70 Setup and Hold Limits Search Result
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Performance Analysis

Your TA660 offers you two ways to do Performance Analysis, Real-
time and statistical. Performance Analysis may be performed in any
of the TA660 configurations.

Exerciser Program When operating in the State Analyzer & Exerciser
configuration, an exerciser program is required to generate
bus traffic.

Real-time analysis uses hardware counters and dual ported FIFOs.
The counters count the events at all times and interface with CPU via
the FIFO to pass the results. This method results in the most accurate
performance measurement since the counters are never stopped to be
read.

ADVANTAGE: Continuous Real-time measurement.

DISADVANTAGE: Measurement results are based on an
average. Minimum and maximum can
not be measured and reported in this
mode.

Statistical analysis is done by capturing the data

into memory and post processing it by software. In this mode TA660

allows the capture to occur after an occurrence(s) of events so the
captured data would include mostly the desired transactions and not
unrelated bus activities.

ADVANTAGE: Many more measurements are
possible than in the Redl-time method.
It is possible to measure Min, Max
and Average counts.

DISADVANTAGE: Non Red-time, Software post
processing the data.

Real-time Analysis

Continuous, Real-Time Analysis measures bus performance of up to
533 MB/Sec, 64-bit 66MHz. The analysis measurements are taken in
accordance with predefined anaysis projects (*.pep). Some
predefined analysis projects are included with your software for
immediate use or, you may create your own custom analysis projects
by setting analysis options, creating analysis equations, event patterns
and exerciser programs.
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Performing a Pre-defined Analysis

ll;l Click the Performance Analysis Icon on the menu bar to open
the Performance Analysis dialog box.
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Figure 71 Performance Analysis Dialog Box
1. Click Load to open the Load diaog box.
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2. Sdlect apre-defined analysisfile and click Open to load the file.

3. Click Run to perform an andysis.

Creating a New Analysis Project
To create a new analysis program you must define/program:
Performance Analysis Options.
Event Patterns
Analysis Equations
An Exerciser Program
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Setting Analysis Options:

To set analysis options make sure that the Performance Analysis Tab has been selected
and click on the Advanced Options button in the Performance Analysis Dialog Box to
open the Analysis Type Setting dialog box shown below.

Analpsiz Tppe Setting

~Analysis T
rkﬁ# Thiz it the normal mode and
Eriie Bus awenls of Ihe event file ae
™ Specific Address counbed in the updale interval

" Events at a Specific Addess

ANALYSISTYPE

EntireBus To count the events defined in the
event file at all addresses.

AddressOverride Specific Address and Events at Specific Address
selections override the addresses set in the event file.

Specific Address  To count only al of the address events
defined in the event tab.

Events at a Specific Address To count al of the events
defined in the event tab &fter the
occurrence of the specific address
selected. This mode may be used to
measure a data burst rate of a specific
transfer.

SPECIFIED
ADDRESS RANGE A1 — ALL SUBSEQUENT SPECIFIED EVENTS COUNTED UNTIL IDLE

DATA FOR A2 NOT COUNTED

( IDLE | IDLE Al D1, D2, | IDLE | IDLE A2 M| D2, \

TIME
NOT INCLUDED IN
THE SPECIFIED ADDRESS RANGE

Specific Address Selecting the Specific Address or the Events at a Specific
Address enables address entry on the Performance Analysis
diaog box.

Per Event Tab To count bus cycles such as memory
and I/O operations a two or more
addresses that are gpecified in the
event tab, eg. 1/0 operation of two
different agents.




TA660 User's Manual Catalyst Enterprises, Inc

UPDATE INTERVAL

Set the update rate between 500 us and 10 minutes by positioning the
Update Interval slider with the mouse cursor.

ANALYSISWINDOW SETTINGS

Percent Ratio Sdect Based on The Greatest to
display results relative to the largest
vaue or Based on Clock, to display
an absolute measurement of al values.
Sdect *1 , *10, *20, *50 or *100 to
zoom the display scale from 100% full
scaleto 1% full scale.

Reset/Accumulate With Reset selected, the measurement
counters are reset at the beginning of
ech interval. With Accumulative
selected, the measurement counters
will continue to add up.

Chart Mode Choose Only Update Period to
display the default number of period
only and choose Periods and specify
number updated periods desired to see
on the display.

Show Expression  Chose Report Mode and or Chart
Mode to see the result of the
equations in both report format as well
as graphical.

Defining Event Patterns

1. Click the Event Patterns Tab

2. Definethe Event Patterns as described in Defining Event Patterns on
page 60.
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Writing And Editing Analysis Equations

Analysis equations are needed for generating the results of the measurement on the
Reports window. They are entered in simple agebraic format observing standard
algebraic conventions for operations using EV1 to EV8 (or their corresponding name) as
the variables, Clock is used for the number of system clocks, and Freqis used for system
frequency. The "Description” line is used to enter the report title.

1. Click the Equation Tab to open the Equation Editor dialog box as
shownin Figure 72.
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Figure 72 Equation Editor Dialog Box
Add aNew Line To add a new eqguation line at the bottom of the list, click

the Add button.

Insert aLine To insert a new equation above an existing equation line
click the cursor in the line above which you wish to insert
the new line and then click the | nsert button.

New Equation Double click in a blank Expression line to open the
Expression Dialog.

1. Type an equation name in the Name edit box.

2. Enter the eguation in the Expression edit box using the Available
Items and operators from the Equation tab.

3. Enter the units to be displayed in the Unit edit box.

Edit Equation Double click in the line of the equation that you wish to edit

to open the Expression Dialog and perform the necessary
editing.
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Programming the Exerciser
1. Click the Exerciser Program tab.

2. Program the Exerciser as described in Programming the Exerciser on
page 55

Save Results If you would like to save the analysis results, click Save
data into the File enter the number of samples you wish to

save and the name of the outpui file.

Save Settings To save the measurement setup, first select Save to open the
Save As Dialog Box, enter a new file name to save as a

*.pep fileand click Save.

w

To perform the andysis Click OK.

i

n
i

Figure 73 AnalysisReal Time Display

4. In the Display area, sdlect any combination from the available
display options, 2D, 3D, Stacked, etc... . From the “Graphic
Settings’ in the Performance analysis menu you may select scale for

vertical and horizontal display.
tiiﬂ]iu
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Saved Performance Analysis
Review

Your TA660 offers you the ability to review the results of previously
performed and saved performance analyses.

i D1 P

. Click View on the menu bar and then select Performance
Traco latolos Bapcs Analysis Review to open the Open didog box.
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Select a previously generated performance analysis file *.paf and
click OK to open the performance analysis windows and a Statistics
Review Window for that analysis file as shown in Figure 74.

EC B S

Figure 74 Review of Saved Performance Analysis
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To review the previously saved performance analysis you may drag
the scroll bar on the Play Control Panel to the desired location or
command it to step through automatically.

Trace Statistics

Trace Statistics analysis is implemented by capturing data in memory
and then post processing it with software. The analysis software is
capable of measuring important parameters such as Minimum and
Maximum latency occurrences for any target or user defined specific
target, command utilization such as how many times an 1/O write
versus I/0 read occurs or, how many times memory commands occur.
on page 31 Lists the parameters that you may select for areport.
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Click the Trace Statistics I con on the menu bar to open the
Trace Statistics dialog box.
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Figure 75 Trace Statistics Dialog Box

Creating a New Trace Project
To create a new trace project you must define/program:

Trace Statistics Options.

Event Patterns

A seguencer program

Analysis Equations

An Exerciser Program
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Setting Trace Options

Selecting Parameters  Select the parameters to be measured from the Analyze List
Of shown in Figure 75. Move the selected parameter to the
right window for software to perform interrogation on that
parameter during post processing by clicking the =>> button
next to the Of edit box. Parameters may be defined as
minimum, average, maximum or count and or percent
depending on which unit applies. Parameters may also be
defined, if applicable, by address type.

Optimum Number of Samples Set the amount of data to be captured in the
memory for post processing for each interval. The larger the
number of samples the more time is required for
downloading and processing, Therefore you should select
an optimum number of samples to be captured to memory
such as 1000. This takes about one second to process. If
your application requires more data then a larger number
should be entered.

Update Interval If a smal number of data samples is expected to be
captured, say 1000, and the application does not require
repeated measurement, you may want to sample data once
every 5 or 10 seconds by changing the Update Interval to 5
or 10 seconds as required. . The larger of the two number of
data samples or faster update rate will be the dominating
setup for data capture time.

View List Select the items you want to view on the display by
highlighting and clicking the items in the View List.

Display as Text The report in text as well as graphics may be displayed on
the screen during run time by checking the Report box.

Save Measurements  All measurements may also be saved and reviewed later,
select SAVE and specify the output file name. The results
may be viewed under view.
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Defining Event Patterns
1. Click the Event Patterns Tab

2. Definethe Event Patterns as described in Defining Event Patterns on
page 61.

Programming the Exerciser
1. Click the Exerciser Program tab.

2. Program the Exerciser as described in Programming the Exerciser on
page 55

Defining Equations
1. Click the Equations Tab

2. Define Equations as described in Writing And Editing Analysis
Equations on page 79.

Running the Trace Project
1. After al of the configuration and programming steps have been
completed, click the Trace Statistics Tab and verify that the items
that you wish to collect statistics on are highlighted.

2. Click Run to collect trace statistics.
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Example Files

A number of pre-defined projects with defined event patterns and
sequencer programs are include with your analyzer. You may Load a
complete project to perform an immediate data capture and trigger, or
you may | mport event patterns and sequencer programs to assemble
a project without much programming.

Create a Project Click the Black button on the menu bar to open a Project
Definition dialog box.
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Figure 76 Project Definition Dialog Box

Load a Project To load a pre-defined project click the Load button on the
bottom of the Project Definition Dialog Box.
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Select a pre-defined project from the examples folder and
click OK.
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Import a Sequencer Program To import a pre-defined sequencer program,
open a new project, select the sequencer tab and click the
Import button on the bottom of the Project Definition

Dialog Box.
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Select a pre-defined sequencer from the examples folder
and click OK.

Import an Event Pattern To import a pre-defined event pattern, select the event
tab and click the | mport button on the bottom of the Project
Definition Dialog Box.
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Select a pre-defined event from the examples folder and
click OK.
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Compliance Device Test

The TAG60A incorporates a built in “Compliance Device Test” that
performs the PCI compliance checklist. The Compliance Device
Test is available only while operating in the Analyzer & Exerciser
configuration.
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To view a comprehensive description of the PClI Compliance
Checklist, click Compliance on the menu bar and then select View
check list which opens the checklist as a MicrosoftO Word for 2.1
spec and Acrobat format for 2.2 spec that you may review on line or

print.
2%t
PCl Compliance Checklist
NOTE 1: To view the Compliance checklist version 2.1 specifications requires

Microsoft Word to be installed on your system.

NOTE 2: To view the Compliance checklist version 2.2 requires Acrobat reader
to be installed on your system.
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Executing a Compliance Device Test

Chart Tesk.,

Test Options Click “ Start Test” from the Compliance drop down list on the menu
Yiew check st bar to open the Compliance Tests Configuration dialog box.
| Progem Device

Note: Besurethat your board isnot involved in running any
application program during the Compliance Test.

Compliance Teste Configuration

Device Selection
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Figure 77 Compliance Tests Configuration Dialog Box

Click the browse button to the right of the “Found Devices’ field to
have the TA660A search for al PCI devices on the bus. The software
will then display a list of found devices with the ID code and the
vendor code for each of the devices found on the bus.

1- Select the device you like to perform the test on.

2- Choose the desired tests from the “ Tests List” and click Add >.

Test Description For a description of each test, click on a test and view the
test description on the bottom of the Compliance Tests
Configuration dialog box.
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Setting the Compliance Test Options

Select the desired device for compliance test and open the
Compliance Tests Options by clicking the Options button.

Compliance Tests Dplions
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Figure 78 Compliance Tests Options Selection Dialog Box

Configuration Space Tests Check the device to be tested as Master, Target or
both.

Master Protocol Tests Select protocol test options such as 1/0, Memory. For
Master test the user is expected to interact and cause his
master card to perform a series of expected transactions. For
the list of these transactions and the order they appear refer
to the " Compliance Test IUT User Guide.doc" . This
document should be installed in  "C:\Program
files\Catalyst\Doc" directory.

DEVSEL # Speed Select the target DEV SEL# decode speed.

Continuous Mode In cases where you would like the test to be performed
repetitively, check the Continuous Mode box and set the
number of times to be repeated. Click OK to complete
setting the options.

Checklist Compatiblewith  Select the PCI specification that you wish the test to
follow, PCI 2.1 or PCI 2.2.
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Save Configuration Y ou may save the test configuration for use later by clicking
Save. Assign a test file name to the configuration and click

Save.

Report Mode When Overview is checked, only test results are displayed,
however, when Detail is checked all details are listed and
explained.

Target Protocol Tests

Executing a Saved Configuration

Run Previous Configuration To run a Compliance test with a previously saved
configuration, click Load and select a configuration file.

Specify the output file name where the test results are to be saved and
click Start.

After clicking Start severa messages may display, depending on the
selected test, to guide the user through the test.

Example Test

The following test (1.09) finds the addresses that are free for the
TAGG60 as target.

Compliance Testz Configuration

I Device Selection

“Werdor [ |1'IFE [ieviceID; |1407 chhnNI].IFEI "I

| 2
| Found Dewicas |'I.I'm'|rh| 10 = 11FE Dewice D = 1407 Metwaork controller ﬂ_'_l

i~ Tt List

- Component Pictocol checkist lor am::ﬂ v 1.08
1m
1 Add
103

104
105 <= Rlamone

108

o7 {= Flmﬂl

108

" 110 J Llﬂ

Dutpuk Fils Name : [TEST.RTF

St | Dose | losd | Sawe | Heb | covens |
[1.03 POl BUS DATA PARITY ERROR SINGLE CYCLES

Figure 79 Compliance Test Setup
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Choose test (1.09) and click Add -> and then Start.

After a short time the device found dialog as shown in Figure 80 will
open, requesting you to perform an action.

Figure 80 Device Found Dialog
Perform the requested action and click OK.

Comphance Test 1.09 [Medum Speed Memony Target]

Fleape press O, and then program the IUT to pefoim the foloveng kansactons |
My can mok peiform tkes Inareaction press Cancel

[ Mo | Coma Tanget Addvess DETA |
[ | Mo white 031000000 ooooog |

Repeat Process for al displayed windows.

Comphance Test 1.09 [Medum Speed 170 Target]

Pleape press 08, and then piogram the |UT bo pestoim the folloveng ansacton |
M o car mok peifiorm thes Inareaction press Cancel
[Ma [Command Tanget Address DATA |
[ 140 Fiead with CEE F=0000 <1 0000000 |

Comphance Test 1.09 [Medwm Speed 170 Target]

Fleare press 0. and then program the IUT lo pedoim the folloveng ansackons |
My car mot peifiorm thes Iranzaction press Cancel
[ #o.] Command Tagat Address DATA |
[ ] 1 e 41 DODO00D Q0000000 |

(i =
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Comphance Test 1.09 [Medwm Speed Conhiguration T anget] E

Pleape preas O and then piogram the |UT lo pesfoim the folloveng Esnsactions
M ot car not perform tkis rareaction press Cancal

[Ho ] Cammand [TagotAodess|  DATA |
{1 | Confip Rlead wih CHEH-0000_ | 0<20000000 | |

Comphance Test 1.09 [Medum Speed Configuration T anget] E

Fleape press 0. and then piogram the [UT to pesfoim the foloveng Eansactons
M ot car hot paifiorm (kis mareachion press Cancel

[ Mo [ Cammand [ Tanget Addess | DATA |
|71 | Coniig Wike | 020000000 | ooooooos |

o8 ] Cowed | bt |

After the fina action is performed, a Compliance Result report is
displayed.

Component Configuration Checklist

Test Description Result
co_o Does e=ach PCI rezourca have 3 configuration space based on the 256 fes o Mo MAA
byte template definedin section 6.1, with 3 predefined 84 byte header
and = 192 byte device specific region?

co_oz Do all functions inthe device support the Yendor 10, Dewvice (D ‘ez o Mo NS
Comm=and, Status, Header Type and Class Code fields inthe beader? See
figure B-1.

co_0F |5 the configuration space svailable for access at all times? Yes o Mo HeA

CD:Dfl Arewrites to reserved registers or read only bits completed normally and fes « Mo MPA
the data discard?

Co_05 Are reads to reserved or uni mplemented reg sters, or bits, completed fes F Mo MAA
rmormally snd = dsta wvalue of Oreturned?

co_0e I= the Yendor 10 s number allocated by the PCIS1G? Yz o Mo NS

co_o7 Does the Header Type field hawe = walid encoding? ‘ez o Mo HeA

Co_0= Do multi-byte transacti ons acoess the appropriate registers and are the fes « Mo MR

registers in "little endian" order?
co_m3 Are all READ OMLY register vAueswithin legal mnges? For example, the fes o Mo MIA
interrupt pin register must only containwaues 0-4.

CO_08 [ “endor ID Implementstion . Ok
co_0g Latency_Timer Implement=ation . Ok
co_03 Interupt_Line Implementation . Ok
co_10 |= the cla=s= code incompliance with the defirition in Appendix D7 Yes o« Mo MHIA
co_10 Base Class is : Display controller
co_10 SubBase Classis : WiEA-compatible

controller. Memory
addresses 0400000
through OEFFFFH.
I!0 =addresses 3B0R
to 3BBh and 3C0N
to 30Fh and =ll
aliz=es of thesa

addresses.
co_11 I= the predefined hesder portion of configuration space accessible == ez o Mo NS
bytes words, and dwords?
co_12 I= the device = multifunction dewice? ez Ho o HiA
co_1z If the deviceis mutifunction, are corfiguration space accessesto ez Moo WA

uni mplemented function ignored.

Figure 81 Compliance Result Report
This report may be printed for future reference.

An additional report is generated on the display during this test. This
report may be used to access the details on the performed test for the
data generated and captured on the bus during the test. To access this
data double click on the message line for the desired test to open a
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display with the data, written and read, from the IUT board. For NO
responses the cursor is usualy located at the non compliant event as

shown in Figure 82.

e £ T
e T e R )
|1 S 2= T e T

e

[= o] mesnis | 4] Qe o wajem n|.]?ﬂ b

muu., Nlask 4] |. JJ Il. II Il I.'l I.l lI I' II T i I

Mririreriririre

Oach
TrmaGap  Tiww Gap
Aax1 1 [t womn raman

L] Nz

Figure 82 Display With Non Compliant Trigger
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Program Device

The Program Device function initializes the configuration registers
for use in a passive motherboard.

i::,;;t# To program a device, click “Program Device” from the Compliance

iew check list dropdown list.

After a brief period a list of programmable devices appears as shown
in Figure 83.

B b= 0 varckon I = B056 Devcn D = 7170 Badge drexs

B bl 0k 1) = 50885 Do 1D = 7111 Fune 1] Miics sbosige corkolini
i M= O anike D = 9006 Devace 10 = 7112 Func 3] Sewal Bait connbes
S Mos 0 'endos 0 = 505 Deswos D e 1173 Func 3] Badoe device
B o 0 Vencdoe 10w S0 Do 10w 65300 Diaplsg coniroliey
Brx b= O Varda 0 = §1FE D 1D = 1400 Hiatuad: condiciim

[Emmowiiven] o | _ i

Figure 83 Select Devicefor Programming Dialog

Check the box next to the device you wish to program and then click
the Program Checked Devices button.

TAGED

\ir) TABED has programined this devics : Senial bus controlrs

Cor ]

Figure 84 Programming Device Complete M essage
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Display Manipulation

Captured data may be displayed in either a waveform Figure 85, a list
window as shown in Figure 86 or both simultaneously as shown in
Figure 87. To enhance viewing the data you may add or delete signals
for viewing, use cursors to measure timing differences and zoom in
and out around the X and Y cursors to analyze the captured events.

Y — lm‘.]ilxlhl |Jm|ll {u|l| i," HWWW'

Sigsi Hamg Wabar i ® & i o L L] ¢’ L #
2 L 1 i i 1 1 1 i i L i i 1 i

ook 256 e I S o
T Cizp

Ak (T
Coen{17]

CrLE BT . DR BT PP wWET T ST WER DA L
FRsEF |
TR

DEVEELR
TR
ETORS

i Tiaben et

Tuwie_Fai Hian X x: x L o D Mir n X re
LAT TETI
LAT _pir
LAT_&RB

W : o]
Figure 85 Waveform Data Display

You may rearrange the displayed signal order by selecting the signal
name in the display with the left mouse button and then dragging it to
anew location.

Signal Level Display A convenient numeric signal level readout appears next to
each signal name. The level indicated is at the active cursor
position. Clicking on the cursor select button on the Data
Display menu bar toggles the numeric readout to match the
cursor selected. Clicking the + button enables this feature.

|CrOLE SWAIT
| FRABEF
| IFCrre

| Bookmais | 4] % [v] [+ o= ROV

1

0

| DEVSEL# 1
1

|ETORS 1
3

11111

i 1 | [ Tima_Rel
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1010 | To view thelist file output display, click the List button.
e Somen | Bodrsss | 4] X Je| o |wns|mm[EE] dmﬂlww
-_u_n_p_.m—- T Gt Aﬂ:lpz] Dhustnf 23] CWCLE  PRAMER IRDE !:mu- 1'FI:|'\'I".'F\DPI' 11I'|q_l'l.l LA'i'_T\G'I'r L.'.'r_pu- 1.!.1'_;
W PG Tar 1 1 1 ] ) Hrme T
T DLE i i i i i LR |
B 1 - |
. — = L A
1 el a i i K i
¥ v b ] 0
I: ‘I-:.' 1 a .: 1 _::I
A =i o
L] Wl v
i S I z o
Figure 86 List Data Display
B:Ehl | To view the waveform and the list file outputs display
simultaneoudly, click the split screen button on either, an open

waveform or list display.

_ —
(o tam | Bokaety | 4] % (o] & o) o)) ) || Eomees | Eewmaiy | ALK (] || 5] 5 T A
Eapeirien Tt l'ﬂ‘l_?;i]_, DwelH] CriE  FRAL _' clioree Wl O T £ £ = 4 3 :
Vi b3 WAT | J i i ' I 1 pe
; 1 ol g e M e
: ! Then G ‘

Aad[i]
] Dusta=2y
- CME WOAIT il
1 [ ] [L.RY ) FrAuEs ' |
: w1 [ |
3 DEVEEL | |
] e TR I |
4 byl STORE i [
i " ;‘: i T _Rel Mra [yt Wi L Hlrs
T [T LAT_TGT
[ 1 LAT, Wi Qe
L] LAT ARE
1 1
J j o] sl s
Figure 87 Simultaneous Waveform and List Display
Linked Cursors The cursors in the waveform and list windows are linked

such that when you reposition a cursor in one window, the
corresponding cursor in the other window moves to the
same location.
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Adding and Removing Signals for Display

All PCI bus signals are always captured and stored on disc, but may
not necessarily be displayed as default unless selected. For asignal to
be viewed you must make sure that it is included for display. The
capability to add or remove signals from the display offers you the
ability to make the display less cluttered by including only the signals
of current interest.

All signals stored Adding and removing signals is a display function only. All
captured data are saved in the output file on the hard disc
and is available for display by including the signal name on
the setup screen.

To add a signal to an open display:

Click the Setup Screen button to open the Active Signals dialog box.

" ShowDisencern Toe
& Shows Dieiences n Dok
I Shew (i Lires

™ lList o Hiocs
1% it Shos Maide

I:'nl.n-.w'ﬂ&'lll_
FomHa [0

Crion Pooperty

e Bl X
G [T 4 o]
Bl o5 £ ] 1=
|

[ | Geifokn | [ Ok | Hee |

Figure 88 Active Signals Dialog Box

Find the signal to be added in the Remaining Signals area and click
Add. To find signals quicker the signals are grouped in severa
classifications. When you select a group, all of the signals of that
group display in the Remaining Signals window. Conversely you may
remove signals from the Active Signals window by highlighting them
and clicking Remove. When done click OK. The signals are always
added to the end of the display but they may be dragged by the mouse
to the desired location in the display for viewing.

Quick Signal Edit To quickly add or remove signals from the display, right
click the mouse in the signal name area.
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Insert Signal
Delete Signal

R S e e et

Define Color

Figure 89 Quick Signal Edit List

Clicking Insert Signal will open the Insert Signal dialog shown

below.

ngait Signal d

G [ =] .|
PR

C/BE3D] _ tien |
PaR

SDOHE

SB0#

REQH

EHTE

LOCK#

IDSEL

RSTH

FMES

Choose the signal to be added and click OK.

Remove Display Signal To remove a signal from display right click the mouse on

Signal Trace Color

the signal name or on the signa line and choose Delete
Signal in the Quick Signal Edit List.

You may tag specia signals of interest to be displayed in a
different color to differentiate them from the rest. To assign
acolor to asignal trace:

Right click the mouse under the signal which you wish to
change the color to open the Quick Signal Edit List.

Choose Define Color to open the Signal Color Selection
Dialog box as shown in Figure 90, select a color and click
OK.
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Color TR
Baszic colars:
T
B TECEEN
iy} = §
el T
EENEEEEEN
EREEENT N
Cusztam cologs:
| S R § B B B B
i I N B N B BN
Defire Custom Colors »» |
ok | cancel |

Figure 90 Signal Color Selection Dialog

Latency Report

To view Master/Target Latencies add the signals LAT_XX to the
display See Figure 88.

Using the Cursors

Each of the data displays incorporates three cursors that are labeled X,
Y and T. All of them are initially overlaid and positioned at location
0, which is the trigger position of the display. The Trigger or T cursor
is aways locked at location O of the display. It cannot be repositioned.
and serves as the measurement reference.

Moving the X Cursor The X cursor may be dragged by selecting the left mouse
button and positioning the mouse cursor over the display
cursors and then dragging to the desired location or by
clicking the left mouse button with the mouse cursor
positioned anywhere in the display. This will cause a
display in the [X-T](XRef-Trig) box to show the difference
in clocks, or, if selected, time, between the trigger and the X
CUrsor.

MovingtheY Cursor Similarly the Y cursor may be dragged by positioning the
mouse cursor over the cursors with the right mouse button
selected or by clicking the right mouse button with the
mouse cursor anywhere in the display. This will cause a
display in the [Y-T](YRef-Trig) box to show the difference
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in clocks, or if selected, time, between the trigger and the Y
cursor. The difference between the X cursor and the Y
cursor is shown in the [X-Y](XRef-Y Ref) box as well.

Timevs. Clocks Display To display differences in clocks or time select Show
Differences in Time or Show Differences in Clock from the
Active Signals Dialog box as desired. See Figure 88.

Using a Bookmark Bookmarks are a convenient way to mark a point in the
results display by name such that you can rapidly return to
that point by name. To create a bookmark:

Right click the mouse in the signal display area where you
wish to place a bookmark to open the Quick Signal Edit list.

|ngedt Sigral
Delete Signal

Set Mew Bookmark
Defne Color

Choose Set New Bookmark to open the Bookmark dialog
box shown in Figure 91.

Hame [Bockmad: #2 =l Add
Bookmark H1 Clase

Help I

3T

Sampls File 0T 4-B504DatahSimulaton\E_Specidd smp
Samgple No; 32

Figure 91 Bookmark Dialog

Enter a name for the bookmark and click Add and then
Close. For additional bookmarks, search the display for
another point of interest and repeat the process.

Using a Bookmark You can jump ,X or Y cursors, to the bookmarked point
from anywhere in the display by clicking the Bookmark’s
button on the Waveform or List data display to open the
Bookmark Search Dialog shown in Figure 92.
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N ame iEnuhan H2 j

|E‘-mkma'l= #1

o to Boakmark

1

Help

I™ [ Move ¥
I Movey

Sample File | [ATABS\D a\Simudation\E_SpecAdd smp
Sample Ho: 32

Figure 92 Bookmark Search Dialog

Click on the bookmark that you wish to position to and then
Go to bookmark.

Jump Within Data Display

You may quickly jump within a data display relative to the start
position, trigger position or cursor positions, using the Jump option.

4 i To jump within the display click Tools on the menu bar and then
“ select Jump to open the Jump Diaog box.

et W)

mdP;hiEm. bl |

Fia pata [r

b b Ao sdicw

oo e R Ll R ]
T e S o N ) T T P oen
.EmHH-lI ‘v ) I‘ I-:I I-:I 1 a ID II I} I:I I' I!- IG II Ih II
[ B =]
oo 905 N e (10 OO (O IO A s 50y 0 et O o O O W )
Tivelep
Addf1z] A
Dac] i _al %
it e v el | i o T s el o '
[FRAMER | —I_ T Feokirye e Posiory
| o o T Pidaiveoe'7 Proasbian -y 4
ArYE (] ™R =1
e n [ |-_
i S
(ETORY I

Figure 93 Selecting a Jump Option

Select the desired jump option, enter the desired distance for the jump
and click OK.
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Using Zoom in the Wave Window

Zoom is available only in the wave window and permits you to scale
the display by a factor of 0.1 to 10. To zoom the display you may
click on and drag the zoom slider to a zoom position or simply click
to the right of the dlider button to zoom in and to the left of the dider
button to zoom out.

Zoom Options

To zoom about the X, Y or between the X&Y cursors select the
Zoom Optionsas shown in Figure 94.

Configuration Epercizer Compliance Tool: Macos  \Window He

Wk -
Saee Hodo ; er & Exercizes "I il | 'E

Fiotoeal Emoes...

Mnemonics... Z oot
Extemal Signal Hames... Voo E. ) |ﬂ J
Exlemal Troger Seltngs...

e ¥ a 2

Voltage Check. ., : 5 L il

Foom Dphans ] » FoomAbout X Duesar

Calor Selhrigs... Zaom Abo Y Cugsor

Sollwaie Setlings... Zoom Between X Y Cursois
Zoom Siound

Figure 94 Setting Zoom Options

Zoom Around Choosing this option zooms the current display window
independently of the cursors.

User Defined Display Configuration

Users May modify the display by adding, removing, and rearranging
the position and color of the signals as it fits best for their application.
This format may be saved and recalled for different data capture and
trigger projects.

Display Configuration To save and recall this configuration file, simply make all
the desired changes to the display and do a"Save As', select
afile name with extension .ddc (Data Display
configuration).

To recall this configuration format click on "Data Display
Configuration” Button on the bottom of the project menu before
executing the project, brows and select the file name desired for this
project and be sure to enable it in the drop down menu.
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Note: Saving the Data display configuration does not work for the on the
pre-captured data provided with the software in the simulation mode,
it has to be done on the user captured data.

_.- dakn zaplurs codp
Caphuin Data il Tt |
Dt Cophurs Sslachon
% Evanihing
1 Spaci: Akl
- Euctude -
{7 et 7 50 T et
Trgoe Ponk Selecion
i O - |
;Iﬁ,;h ﬂ JMH[-W\M—J Her.. I
I Menai Tacer || (| ETETE=)
Chear 41
Ditplag " Eit Mienys (7 Pl Msved [11000 | Savpdar I o |1 fireiz
Fre-Triggs | 0% ) 1] i H Ak Tiata Siot O 0B © G4 B
B | Caeet | Bew | Lest | o | [CeeBedwCovgestoen]| oo | bee |

Drata Dizplay Configuration Dialog

[ rogsam ies'calalstitaB60_release_4\userde est dds _|

| Cancel Help |

Search

The search option permits you to examine any output file and to
quickly locate PCI bus data patterns including search patterns defined
in Mnemonics.

The search option is enabled whenever an output file is displayed on
the screen. Whenever an output file is displayed the Menu Bar is
expanded to include the additional Find, Find Next and Find
Previousicons.

I=2<N=F=

C N =
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L Click the Search button to open the Search Pattern definition

) didog box.

| Meme FER aDf ) F| CHE[] [B|F[1[DIT[SIL| MAG [INTH|E [R[C |P
£ A DIHIR|E RIT/0 5lA
L F|AD|YIDIDIC R|T|C|E
" E|M 7|5 Y| F|E BH|®
C LIE|#(E & #|8 E
B (L
H
L]
HH D

!-Sudil-‘m— | Souch Diccion 11 Wil il Pattem Type

¥ Begerng ol e  Fowd " Backmad o CE
I~ Last ke Faund _
T Begning of Soreen Sesich for pavemiongs then [1 F—
b G
[T e [k |  cwed | Dewiin | bee |

Figure 95 Search Pattern Definition Dialog Box (D32 XFER)

1. Set the search parameters and address or parameter pattern that you
wish to locate and click OK .
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Search Settings Retained

Search Also

The search settings for each search are retained for
future use, unless cleared by clicking the Clear List button.
To search with previously defined settings, highlight the
appropriate line and click OK.

5| HName [XFER AD] P§ coE[] |0 [F[1[R[T[S[L] A/ [mT=] E (Al E [P
: A ok R(E 7| 1|0 5|l
L ] 5|A/Dfv(Di0|E T/ E|E
= E|M v|5|7|P|E [ H [a]
¢ L|E|#{E & #]3 E
N m L
il
----- POOTCOTITOOOT. 0L MCO000L KK X K K A X 000 J000% 0L K K X
LAl R EAR AR A £ | S0aDed | WD
LR ] o

Semchaho
T Tl Ak Pt [R50 ™ Tesmtion [T o 1 =]
|7 Bt ot Pt [ |
Sanch Fran— € corch Dimcony VtuslAddess Patan Type
= Hegrwing of Fie EFomed.  Bockwatl || o BN
Lo iern P 1L
" gy of Suewn Eeayior ot patam longet than [1 e
% Eusae
||~ Cues [Tw ] Cocd | Dewtin | e |

Figure 96 Search Settings Retained

Each time you initiate a new search, an unconfigured search
line is added to the list. You may use it to set up new search
parameters or use one of the previously defined ones.

You may expand your search to include Virtual Address
Pattern, Protocol Errors Pattern and/or External Signals
Pattern by checking the appropriate check box in the Search
Also area.

Search may also be made for names. These names are
defined and assigned to patternsin mnemonics menu.
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External Signals Pattern To search external signals, click the ellipses button
next to the External Signals Pattern edit box and define the
external signal patterns.

=aDFmm

Figure 97 Defining External Signals Patterns

Protocol Errors Pattern To search with protocol error patterns, click the
ellipses button next to the Protocol Errors Patterns edit box
and define the Protocol error pattern by clicking the don’t
care X repeatedly to setitto a1l or O as desired.
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Figure 98 Search Also Protocol Errors
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Search Using Mnemonic To search for a match pattern defined as a Mnemonic
click on Name and choose the mnemonic name that you
wish to use in the search.

Select Mnamonic
Bl Lot

-

o
NAMEZ Carcel
MAMES —I
MNAMES

HAMEES

MAMET

MHAMES

NAMES
NAMET0 =

Figure 99 Choosing a Mnemonic

Defining Mnemonics For instructions on how to define Mnemonics see
Mnemonics on page 123.

ﬁ Iﬁ After the initial search, you may perform forward or backward
searches for the same item by clicking on the Find Next or Find
Previous buttons on the menu bar.

Required Data The search forward or search backward functions require
collected data in the selected search direction in order to
operate. A search is performed in relation to the X cursor.
When a match is found a new Search S cursor appears at
that location.
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Converting Captured Data

The captured data may be converted to severa standard formats such as text, Excel and
PCX graphics.

Convert To Text

You may convert an output (*.smp) file to ASCII text for later usein
off-line data analysis programs. A text file may be created from the
currently displayed (*.smp) file immediately after data capture or
from a previously saved output file.

B £ To create atext file from a displayed data file. Click File on the
i menu bar and then select SaveAs

Select a folder where you wish to save the text file, enter a File Name
and choose Save as type Text Files (*.txt) and click Save.

Select 5ample File EiE3
Sava [ i Complence = 6| @ & = m|
File nams; |||.:r-:ac|.inrl | Seve

] Fls b * Carcal
aveazfpe [Tent Fizs | ke =l |/

After a short time the Text File created window will open, displaying
the name and the path to the converted text file.

TAGED L]

T e o o \pangeans Mesc oy s LD sekiase_Siikeidrioomplance\vancaction el cieated

[

Make a note of the path to the file and click OK to close the window.

To view the newly created text file click File on the menu bar and
then select Open.
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Oom I £
Look s [ Eoreionce =&l o ¢ [=E

Fils pome: Illa'-:aci.inn.lni Open I
ez ol fipe | Tewt Fies " ) =l Cancel |
=

Select the file and click Open to view the text file as shown in Figure
100

o kg pobon, Ind - Wl upad

Fin Edi - Semsch Helo

Samplel  Addfaz2]) Data[a2] CVYCLE FRAMER 1TRDOYE DEUSEL®  TROYM STOPA Time Rel LAT_TGTH |
L] TOLE 1 L] 1 1 1 #. n=

Ll IBLE i i i i i ad. ns

2 ARpRERIT CFD AL @ 1 1 1 1 AR, n=

a2 wiT 1 L] 1 1 1 a8, ns

" it 1 [] [] 1 1 8. ne

5 FFE#AF  DATA 1 L] L] ] 1 Ak, ns a8, ns
i IDLE ] 1 1 1 1 a8, ns

T TOLE 1 1 1 1 1 k. ns

] 1DLE | 1 1 | | 4@, ns

9 IDLE 1 1 1 1 1 af. ns

] 1oLE 1 1 1 1 1 a8, na

i1 TOLE 1 1 1 1 1 3. ns

2 rerree THTACK L] 1 L] T .l JE,. ns

13 WMIT 1 L] 1 k| 1 3. ns

AL WIT 1 [] 1 1 1 a@. ns

15 WmIT 1 o 1 1 1 3. ns

ih HRRDAT 1 L] ] k| 1 A, ns

7 IDLE 1 1 1 1 1 38, ns

i IBLE 1 1 1 i 1 a8, ns

19 IDLE 1 1 1 1 1 a0, ns

] IOLE 1 1 1 1 1 aw. ns

21 IDLE 1 1 1 1 1 aw. ns

22 IOLE 1 1 1 1 1 a#. ns

1l | o

Figure 100 Text File Display

Convert to Excela

You may convert an output (*.smp) file to an Exced (*.xls)
spreadsheet for later off-line analysis.

L;:n £uhD To create an Excela for a displayed data file. Click File on the
i menu bar and then select SaveAs
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Celect Sample File E1E3
Savein [ Comphance e ) N5 i e
File nama: Illa'-'.aci.inn Save I
Saveas e [k sheet Files [l = Cocel_|
e

Select a folder where you wish to save the Exceld file, enter a File
Name and choose Save as type Worksheet Files (*.xls) and click
Save which will begin the conversion process.

Extract Signal values,,
=————1]

After a short time the Conversion Completed Successfully message
will display.

Y ou may now open the file using Exced as shown in Figure 101 and
perform any required data manipulations.

1 ' W
IR #40 bE ] 1 1 1 B -

|

=

AR RN I N Y Y AR SR d a0 Ig=

=]

Figure 101 Exceld File Display
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Capture a Screen

You may perform a screen capture at any time and save it as a *.pcx
graphics file for later review or inclusion in a report.

To perform a screen capture click Tools on the menu bar and
choose Capture Screen . . .

Assign afile name to the screen capture to be saved and click OK.

Soveire [ 5 Usecn o &l &l & Im =
| tinabyzeiExecices
“IComghance
I ity
redcher, pacx
Fila nane: |wwr_dz.d.:p|:l|| Save I
Saveaz bype: |E:|:l:u:: Sicvsen | pou) ﬂ Canced I
]

The capture progress bar will display, and when complete, you may
open the *.pcx file for viewing using a graphics program or import it
in aword processing program such as Word as an illustration.

Make PLH File
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Tools to Analyze Captured Data

Compare

Compare permits you to perform a comparison of two output files to
generate a screen display of the differences found. This feature may
be particularly useful to compare an output file of a known working
product to that of a malfunctioning product.

Fred Hesl.
Fred Prwvms.

To compare two files select Compare from the Tools menu to
open the compare output files dialog box shown in Figure 102.

Gt Jrmem

Vhsabans i Pkl acis
P 1

5 s b Ao e

findnctag Fisg
FaiiFin [ W amadalion E Spe i oo R From [0
Sarond Pl | 'oiopen leshcatslerthaffl] relasce_Sudst | Bipsi Fioni

Conpaie Siza Oukoed Fle
I Sapew ranudl inkgy b il
 Erkeafie i Lo Frenst

r EaialFie =

Wo o camchet [T
o6 | Cwed | B |

Figure 102 Compare Output Files Dialog Box

1. Sdlect the comparison files by browsing the first and second file list
boxes.

2. Choose the sample a which you would like the comparison to start
by entering the start sample number in the From edit box, (the
default valueis 1).

3. Click either, the Entire File or Partial File radio buttons to select
the entire file or a partid file to be compared. Checking Partial File
requires you to specify the number of samples to be compared.

4. Click OK.

Compare Equal If the contents of the two files match the Two files are
equal dialog box will display.
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TA660 |

‘/{!E Two files are equal

Compare Different If the two files are not identical then the Compar e Results
window as shown in Figure 103 will open displaying the
differences between the two files.

Samplall  [dteences
&, C/HE, FRAMES, -
A0 CAE IRDH,
ol CHE. PAR, IRDAYH. BEVEELS.
A0 CHME, PAR.IROYE. DEVSELE
&0 C/AE PAR RADYE DEVEELH,
AD. CAE. PAR. DY DEVEELH.
&0, CAE. PAR RIS OEVEELR,
&, CAHE, PAR ADTE TREY, DEVSELE,
AD. C/HE, PSR,
AL, CAIE, PAR
&0, CAHE. FAAMEH,
AD, C/BE, PAR. RDWE IDEEL,
A0 C/RE. PAR, ADYE DEVEELE, IDSEL.
Al CAE.PAR BDYE OEVEELH. IDSEL
&0 CAE PAR ADYE OEVEELE, IDEEL.
AD, C/BE, PSR ADYS DEVSELY, IDSEL. _'I

Figure 103 Compar e Differences Display

Different File Sizes If you are comparing two files with the Entire File option
checked and the two files are of unequal length, you will get
the following warning.

| TAGED

MNurber of samples in bwo files are ot equal
Yol can nob use the entire file oplion.

Click OK and repeat the action with the Partial File option checked.
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Filtering Captured Data

Filtering feature permits you to modify an existing *.smp data files to
include or exclude a set of user defined patterns. This modification is
saved into a new file.

To perform filtering you must first define the patterns that you wish to
use for filtering. The patterns are defined as mnemonics.

For a complete discussion of other applications of Mnemonics, see
Mnemonics on page 123.

s To define amnemonic for filtering, click on the Mnemonicsicon
E on the menu bar or select M nemonics from the Configuration
dropdown list on the menu bar.
To define a mnemonic for filtering, double click a NAME# to open
an Event name dialog box. Select and enter a unique name (e.g.
YOUR_NAME) for the search pattern that you wish to define.
Complete the filter parameter definition by clicking on the
appropriate parameters for that name to open the corresponding
dialog box and entering the desired settings.
Mams | =FER ADL] L CRE[] ([F|F{HD]T(S|L| A'G [INTX|[E |R|C | a
R |REA|{T|IO B |5 A
i) S|AlD|v|o|0|C T
E|Ml¥| S| FE I
LIE| 8 E|H4 B8 E
| I3
TOUT_MH| AT2 frr W o Fol fof K MM el XK X 2Ot
HEw 02 -—- G s s i e s R A A A e e e R
HAME = PO OTDC RO 00 a0 MRODDC00L X X M M K ¥ N MO0 OO0 M K XX
MAME Y OOCOOOONOOOORN0! MO MOBOGOOL K M MM W M MO WOGOC M M) MO
HAME & e = ke e G e e e e A A e e
HAMEE POOOTO OO O T, B0 pOODDOOD W M M M OO WOl M K
HAMEY - St e s e e R R e e
HAMEE  -—- = WGOODOOOOOORRO0: 300 JO0CROOOD W W B W M M N M0G0 W0000 W K 00
HAMES - — SOOOOOONCAGSNAN0: b0 MOONGGOL MM MM MM M OGO MOOOC MW M MO
HAME10 AECGOEEONEOONEN0! B MODBIGGGE I R M M S MDA DGO MO M MO
HAMETT  -—- —  MOROORODOORDR0G W0 MOQOOOOOC M M W W 00 MOO00 M0 W 0
HAME 12 Lt mmmtxsxxxnmmmxmj
o ] tarcd | s | ot | beo |
Figure 104 Mnemonics Setup for Filtering
Tofilter aprevioudy sampled datafile click Tools on the menu
f bar and then select Filter Data . . . to open the Filter Data dialog

Carvenita Lot
Cavstia s

box as shown in Figure 105.

1558
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vk b e, e g
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Souee File |ysl‘m_r\eﬂea&e_4‘.dntr.smlsjar:\.e_.'p-etadcl.sr"c- Browee.., r
Dupul File: [ta55i_redease_$\dato\simulation's_specaddlul smp | Browss.. |
Sy
Add = I
ﬂm I
I Exchde Signat:
Cancel I Heb ] Go TuHr-uwliﬁ|

Figure 105 Filter Data Dialog Box
To configure the filter:

1. Select the Source file to be filtered and an Output File which is the
destination file for the filtered results.

2. Sdect the desired Filter signal mnemonics one a a time from the

Patternslist and click Add-> to include them in the Selected Patterns
List.

3. Determine the filter type by checking the Include or Exclude Signals
button to define if the patterns are to be included or excluded from
filtering.

4. Click Ok
After a short time the Filter Data complete dialog box opens.

Filser Dana

i) T e e oo Bss'ecol e SEET)jbntsis_ o et el U iy il il
T Yoo poa B b i T rupaa?

) e |

Figure 106 Filter Data Complete Dialog Box

Click Yes to view the filtered file or No to view it later. You may
view and search the filtered file as any other datafile.
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Filtering Example Figure 107 shows an example of results of filtering with a
Mnemonic. The active window in the display shows filter
results where only memory transactions were selected for

inclusion.
e —— - 1)
] = it 1
ST Tl NS Il
MH]  DasH] - OME FRAMER O D | Ay Dooly OIE  FRaER FD '_'IJ
" F 1 wl |00 i il P
a =| | i
n ¥ ' [ S e
] s s L]
¥ a a
| e -
1 T B o
1 TN e
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b T [
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Figure 107 Filter Results Display
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Special Setups

Protocol Errors

The TA660 monitors over 50 different protocol errors and detects all
of them automatically every time a data capture is made. The detected
errors are displayed in red on the output display provided, that the
ERROR signal has been selected for display using the Active Signals
dialog box. To include the protocol errors on the display click the
Setup Screen button and then make sure that ERROR has been
included in the Active Signal list.

Protocol Error A predefined trigger selection for Protocol Error is included
as one of the trigger choices in the Data Capture &
Trigger On menu in the Easy Mode. For Advanced mode
the Protocol Error is also listed as an input of each
sequencer state to cause the conditional jump or triggering
selection as well. You may use the Protocol Error selection
in the easy mode to trigger on protocol errors without any
special setup required.

To limit the number of errors that can cause a trigger you may mask
out the unwanted protocol errors.

% To mask undesired protocol errors click the Protocol Errorsicon
on the menu bar to open the Set Protocol Errors dialog box.

w ERAD - DEVSELE waaa snmavad whnde iansschon was not completed vet PO Rew 2232 j
1

w EFFT - Tanget does rot allos bor unanound Bme. TRDYE asseked mmedistels sher FRAME H in 3 iead transachion, PC
w EFAT - FRAMET iz nof agzmebed vaithin 16 clock s om e Ges GHTE war sromied FCI Ree 22341

+ EFRS - FRAMEE i rof cedibsiting sdhin 3 ok o Hhe g STOPH v atssited FORev 3233337 Rde 5
v EFR4 - TRDYHE & not assested waithin 2 clocks o e dals phase of the buest bharsfes. ERRS apples only 1o second o 5
 EFAS - The fistransaction on the LOCKE was not & resd kensachion. PCI Ry 2.1, - 16 Fule 4

# EFRE - LOCEH mar nok iefsacsd when Retny vas raquasied by tha Terget PO Aav 21, - 16 FRda &

wEFRT « TROWE o STOFHE not asseigd withan 16 clocke o e et gl phase ol g Diapl nargfei PCIRey 232 - 354
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w EFFES - T gt biss mod repognized corbiguraion caole tvpe 00 and hay sssested DEVSELE. PO Rev 22174
FEFRTD - The |0 byde addiess BRI ADT]| gresn o the da of cxcle doss ol malch the CBE, bule snable FTI Rer 22
wEFRANT « Mermasy ‘Wit anad lrveabdsle Comimand wing el mmplenenbéd i Lineas Irctenentrg Busd Mode PO Rew 2.2
v EFFTZ  ToBe Defired

VEFRT] - To Be Defred -
4] | :-
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Figure 108 Protocol ErrorsMask Enable

Uncheck the protocol Errors that you wish to exclude from causing a
trigger and click OK. See Table 2. for a description of protocol
errors.
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Table2 Protocol Errors (0—58)

ERRO |DEVSEL# was removed while transaction was not completed yet. PClI Rev 2.2-3.3., Rev 2.2 -
3.3.1,3.3.2,

ERR1 [Target doesnot allow for turnaround time. TRDY # asserted immediately after FRAME# in aread
transaction. PCl Rev 2.2 - 3.3.1,, 3.3.2,,

ERR2 |FRAME# is not asserted within 16 clocks from the time GNT# was asserted. PCl Rev 2.2 - 3.4.1.

ERR3 |FRAME# is not deasserted within 3 clocks from the time STOP# was asserted. PCI Rev 2.2 -
3.3.3.2.1. Rule 5

ERR4 |TRDY#isnot asserted within 8 clocks on the data phase of the burst transfer. ERR4 applies only
to second or subsequent transfers, first transfer which is 16 clocksis covered by ERR7. PCl Rev
2.2-354.1.

ERR5 |Thefirst transaction on the LOCK# was not aread transaction. PCl Rev 2.1. - 3.6. Rule 4

ERR6 |LOCK# was not released when Retry was requested by the Target. PCl Rev 2.1. - 3.6. Rule 6,

ERR7 |TRDY# or STOP# not asserted within 16 clocks on thefirst data phase of the burst transfer. PCI
Rev 2.2. - 35.4.1.

ERR8 |[To Be Defined

ERR9 [Target has not recognized configuration cycle type 00 and has asserted DEV SEL#. PCI Rev 2.2-
3.7.4.

ERR10 [ThelO byte address (ADO, AD1) given at the start of cycle does not match the CBE, byte enable.
PCl Rev 2.2. - 3.2.2.

ERR11 [Memory Write and Invalidate Command were not implemented in Linear Incrementing Burst
Mode. PCl Rev 2.2. - 3.2.2.,

ERR12 [Master Abort was doneimproperly. IRDY # was deasserted before TRDY # or STOP# were
asserted. PCI Rev 2.2. - 3.3.3.1. Rule 4

ERR13 [STOP# was removed in the same cycle as FRAME# was removed. PCl Rev 2.2. - 3.3.3.3.2.1.

ERR14 |Master did not abort within 8 clocks from the time FRAM E# was asserted while DEV SEL# was
never asserted. PCl Rev 2.2. - 3.3.3.1.

ERR15 |Target did not disconnect after the first phase of Reserved memory commands. PCl Rev 2.2. -
3.2.2.

ERR16 [Improper termination by Target. STOP# was asserted and deasserted while FRAME# was still
asserted. PCl Rev 2.2. - 3.3.3.2.1. Rule4

ERR17 |IRDY# was not asserted within 8 clocks from the time FRAME# was asserted. PCl Rev 2.2. -
354.1.

ERR18 [Target has responded to areserved command by asserting DEVSEL#. PCI Rev 2.2. - 3.1.1.

ERR19 [PERR# was asserted during special cycle. PCl Rev 2.2. - 3.7.4.1

ERR20 |Back-to-Back timing was used in atransaction in which was not proceeded by awrite transaction
from the same master. PCl Rev 2.2. - 3.4.2.

ERR21 [PERR# was asserted during address cycle. PCI Rev 2.2. - 2.2.5.

ERR22 [To Be Defined.

ERR23 |FRAME# was asserted before the bus was granted (before GNT# was asserted). PCl Rev 2.2. -
3.6.3.

ERR24 [IRDY # was not asserted a cycleimmediately after FRAME# was deasserted. PCl Rev 2.2. -
3.3.1.

ERR25 [Improper termination. Either IRDY#, TRDY#, or STOP# were not deasserted after FRAME# was
deasserted. PCI Rev 2.2. - 3.3.3.

ERR26 |DEV SEL# asserted after 6 clocks from the time FRAM E# was asserted. PCl Rev 2.2. - 3.3.3.1.

ERR27 [Target has not deasserted TRDY # after target abort has been completed. PCI Rev 2.2. - 3.3.3.2.1.

ERR28 [TRDY # asserted while target is requesting abort. PCl Rev 2.2. - 3.3.3.2.1.

ERR29 [Improper Back-to-Back transaction. Either DEVSEL#, IRDY#, TRDY#, or STOP# were not
delayed and were asserted on the first cycle of the Back-to-Back transaction. PCI Rev 2.2. - 3.4.2.

ERR30 |LOCK# was not released after target abort. PCl Rev 2.1. - 3.6. Rule 4
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ERR31 |DEV SEL# was asserted during special cycle. PCl Rev 2.2. - 3.6.2

ERR32 |PAR does not match parity across AD[31:0] and CBE[3:0] (TA660A only

ERR33 |PAR64 does not match parity across AD[63:32] and CBE[7:4] (TAG660A only),

ERR34 [IRDY # was asserted on the same clock edge that FRAM E# was asserted. PCI Rev 2.2.
3.3.1.Read Transaction

ERR35 |DEVSEL# was asserted before FRAME# was asserted. PClI Rev 2.2-3.3.1 and 3.3.2

ERR36 [IRDY # was asserted when FRAME# was high. PCI Rev 2.2- Appendix C, Rule 7

ERR37 |After IRDY# was asserted, IRDY # or FRAME# were changed before the current data phase was
completed or FRAME# reasserted during the same transaction. PCl Rev 2.2- Appendix C, Rules
8b and 8d

ERR38 [IRDY# was asserted during the second address phase of a Dual Address Cycle. PCI Rev 2.2- 3.9
64-bit Addressing

ERR39 |TRDY# was asserted before DEV SEL# was asserted. PCI Rev 2.2- Appendix C, Rule 14

ERR40 |DEVSEL#, TRDY# or STOP# were changed before the current data phase was completed, after
TRDY# was asserted. PCl Rev 2.2- Appendix C, Rule 12d

ERR41 |STOP# was asserted before DEV SEL# was asserted. PCI Rev 2.2- Appendix C, Rule 14

ERR42 |REQ64# was not asserted during the same time as FRAME#. PCI Rev 2.2-3.8. 64-Bit Bus
Extension

ERR43 [ACK64# was not asserted during the same time as DEV SEL#.PCI Rev 2.2- 3.8. 64-Bit Bus
Extension

ERR44 |REQ64# was asserted during a non-memory transaction. PCl Rev 2.2- 3.8. 64-Bit Bus Extension

ERR45 |ACK64# was asserted before REQ64# was asserted. PCI Rev 2.2-3.8. 64-Bit Bus Extension

ERR46 [Master abort was done prior to 4 clocks from the address phase. PCI Rev 2.2- 3.3.3.1. Master
Initiated Termination 3.9. 64-bit Addressing on PCI

ERR47 |Reserved command was performed. PCl Rev 2.2- 3.1.1. Command Definition

ERR48 [A second DAC was performed immediately following a DAC.PCI Rev 2.2- 3.9 64-bit Addressing
on PCI

ERR49 |Byte enables were changed before the data phase was completed, A master must keep the byte
enables stable during the complete data phase. PCI Rev 2.2- Appendix C, Rule 3b

ERR50 |AnINTXx signal has been asserted and then deasserted before an Interrupt Acknowledge. PCI Rev
2.2-3.6.4 Interrupt Acknowledge

ERR51 |Bus Command was not reflected on C/BE[7..4] during DAC transaction. PCI Rev 2.2-3.9 64-bit
Addressing on PCI

ERR52 |Cache signals status was changed from HITM to STANDBY , without being in a CLEAN status.
PCI Rev 2.1- 3.9.2 Cache State Transitions

ERR53 |Cache signals status was changed to HITM from anon STANDBY status. PCI Rev 2.1-3.9.2
Cache State Transitions

ERR54 |Data parity error was detected on AD[31..0], but PERR# was not asserted. PCl Rev 2.2-
Appendix C, Rule 37b

ERR55 |Dataparity error was detected on AD[63..32], but PERR# was not asserted. PCI Rev 2.2-
Appendix C, Rule 10c

ERR56 |REQ# was not deasserted for a minimum of 2 clocks after a Retry and or a Disconnect by the
Target. PCl Rev 2.2- Appendix C, Rule 10

ERR57 [LOCK# was not asserted the clock following the address phase or was not kept asserted
throughout the transaction. PCI Rev 2.1-Appendix C, Rule 32e

ERR58 |DEVSEL#, TRDY# or STOP# were changed before the current data phase was completed, after
STOP# was asserted. PCl Rev 2.2- Appendix C, Rule 12d
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Number of Errors

Detected errors are displayed as an ERROR signal name in red in the
display window if the signal ERROR has been selected for display on
the screen.

To determine the total number of errors encountered in the entire
captured data file click Tools on the analyzer menu bar and then
select Number of Errors to open the number of errors display
box as shown in Figure 109.
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Figure 109 Number of Errors Display

Protocol Error Type

To view the type of the detected protocol error in either alist or wave
display you must make sure that the ERROR signal has been added to
the display. Figure 110 illustrates a typical protocol error wave
display with the ERROR signal added. The error appears as a red
number on the error signa line where it occurred in synch with the
rest of the PCl bus signals. To determine the protocol error type
triggered on, double click on the red NUMBER to open the detected
protocol error message shown in Figure 111.

The check mark(s) next to the error(s) indicate(s) the type of the
error(s) and description of the error according to PCI specifications.
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Mnemonics

Mnemonics is a convenient debugging tool that assigns pre-defined
names to matching patterns. These names may be included 1) in the
captured data display screen next to the matching patterns for quick
identification. 2) They may also be used in the search menu for
specifying and finding the desired patterns or 3) they may be used in
Filter Data menu to include or exclude data from a previously
generated data file. 4) Mnemonics may also be defined for complex
patterns such as data the occurs only after a specific address. You
may define up to 30 individual patterns to use in the data output
display, search menu and Filter Data menu.

You may create severa files each intended for a specific application.

MH To define mnemonics, click on the M nemonics icon on the menu
E3 bar.
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Figure 112 Mnemonics Definition Dialog Box

To define a mnemonic, double click a NAME# to open an Event
name dialog box select and enter a unique name for the pattern. To
define a complex address/data pattern click on the XFER field and
select the MX32 or MX64 mode.

Not aMeasurement  While similar in appearance and action to the Event file, the
mnemonics definition is only an assignment of names to
matching patterns used to search and highlight an aready
collected data and is not used to perform any measurements.
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Displaying Patterns Matching Mnemonics
Figure 112 illustrates a simple mnemonic file named YOUR_NM that
is to be used to highlight a matching pattern in collected data.

To view a pattern with this mnemonic you must add it to the
displayed signals list. To add the mnemonic:

Click the Setup Screen on either the wave or list data display to open
the Active Signals Dialog Box.
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Figure 113 Add Mnemonicto Display

Select MNEMONICS from the Group drop down list, select the

mnemonic to be added and click Add-> and then OK to complete the
operation.

Figure 114 illustrates the search result with a mnemonic.
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Figure 114 Searching a Display With a M nemonic
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External Sig

nals/Trigger

Your TA660 analyzer can respond to an externa trigger when
enabled in the Sequencer, (Programming the Sequencer on page 64)
or an output trigger may be issued. External signals may also be used
in the Sequencer for selective data capture.

Yol Mo

Protocol Do
Moz
Exteimust Signa Mames. .

Yoltage Chack
Saon Dptons ¥
Wrikﬁn_a:_-

To definetrigger characteristics click Configuration on the main
menu bar and then select External Trigger Settings. . .

| Exteinal Tngges

Inpest Trigoar
¥ BT SI0dE & Togln-J7
@ R - Negative
3 SRR " +Poative
- Ouitpal Trigger
OK |  Cocel| Heb |

Figure 115 Input and Output Trigger Definition Dialog Box

Select the Source and polarity and the output polarity and click OK.

Trigger In

Trigger Out

External Signals

Note:

The input trigger most be a TTL or CMOS level pulse of at
least 50 ns.

The output trigger isa TTL level that is set when Trigger
occurs in the sequencer after 5 clocks delay.

Input and output triggers are connected via J7 and J6
respectively on the edge of the TA660 Analyzer card. See
page 3 for locations of J6 and J7. For the TAG660CA see
page 145.

The external signals are assigned to 4 groups of four signals
each. The external signal selected in the Sequencer as an
input is a Boolean result of these 4 groups as an OR or as an
AND depending on the setup selected in the table above.
Therefore if only one bit is assigned, and it is expected for
the external signals to trigger or capture data when this bit
matches the defined pattern, the user must select an AND
function to assure the other bits set to XXXX..XX do not
cause false results.
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External Signals

Your analyzer accepts 16 external signals that may be used in
performing Performance analysis and event recognition. These signals
are accessed via an External cable, provided with the analyzer and
they are captured to memory in synch with PCI signals.

— - The signals are named XX 00 to XX15 by default, and they may
[— . 5 be renamed in the Externa Signals Dialog Box by the user
ki = selecting External Signal Names. . . from the Configuration list
Edwral T samrge. | | on the main analyzer menu bar.

okage Theck

Zuoon Dpnoss »

oo Siettnge.

External Signal Namesz

WGAP WGAF?
O e || o
S wam: pom
o an: foao

soma. foam sty e
~HBAPT - XGAF3

sy [oind w2y ooz
T w3 [od
swag: peE ey o4
wan?: foam w15 (o8

ok | Carcel | Heo |

The wires in the cable carrying these signals follow the resistor color
code convention as defined in the following table.
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Table3 External Signal Color Code Assignment

Signal | Name Color
1 XX00 Brown
2 XX01 Red

3 XX02 Orange
4 XX03 Yelow
5 XX04 Green
6 XX05 Blue

7 XX06 Violet
8 XX07 Gray

9 XX08 White
10 XX09 Black
11 XX10 Brown
12 XX11 Red

13 XX12 Orange
14 XX13 Yelow
15 XX14 Green
16 XX15 Blue
17 GND Violet
18 GND Gray
19 GND White
20 Not Used | Black
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Macros

TA660 software alows users to define a series of routines, that open
files and execute programs, as macros and assign them to a Function

key.

To assign a macro to a function key:

1. Click "Macros' on the main menu bar, select "Defing" to open the
Macro Assign Key dialog box shown in Figure 117.

Eile Edt Yiew Hun Configuration Tools | Macros Mfindow Help

BB ES| s e|Bey Do =l
LastDataFile F2

Run Lact Project FS
mis_test F4

Figure 116 DefiningaMacro

[Macio ﬁ::lgn K E_q.l

Function Feys IFa "i Macro Name | |
Ho Macio Assgned to this key

I e |Dﬁ'ru:'Hm'Hm...| Cloze | Help I

Figure 117 Macro Assign Key Dialog

2. Click the Define New Macro... Button to open the .Macro Definition
diadog box shown in Figure 118.
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Define Mew Macro Ed

Enter Macro Commands below Axailable Commands
OFEM mue_mode.udp
AUN
<= A0

Macio Descrption | will used in Menu Up to 40 characiers)

|mu:-:_tesai

Commnad Line Format

I'I'l each Ling: <Commardy <sgumenl lor example progect name]

Save Load Cancel Help |

Figure 118 DefiningtheMacro

3. Define the type of function to be performed, i.e. OPEN, and then
specify the file name and the file extension in front of it.

In this example the function is to OPEN a frequently tested file called
mux_mode.udp. Several functions such as OPEN and RUN may be
intermixed and selected in a macro function.

A macro description should be entered on the command line in the
dialog box and then "Save" the macro with a name, such as test.mac.

4. After the macro has been saved, select a macro name in the new
menu and assign the macro to a function key by clicking the
"Assign" button.

Macro Azzign Key

Function Keys IF“I - Macra Nams Ial;lszkElcixeﬁleeraiE T i

Mo Macio Assgned to this key

e IDd’i-naNmHauu...l Cose | Hep |

Figure 119 Assigning the Macro to F4
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The next time Macro function is selected the F4 will be available to
open the mux_mode.udp project.

NOTE: Please note that before a macro is assigned to a project, the project
must be defined and saved. All project types including Performance
Analysis, Statistical, Timing, etc may be defined as part of a macro
utility.
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System Administration

Multiple Users

Your system software comes with a pre-defined folder (directory)
structure for storing input and output files. All pre-defined Easy Mode
input files are stored in the Data folder.

=1-{_] Catalyst
=] Tab60_4
&1 Data
(") Examples
1 AnalyzerE xerciser
("] Compliance
] Utility

Figure 120 TA660 Directory Structure

You may configure your system using the Windows File Manager or
Explorer for multiple users by creating a different User Directory
(Folder) for each user to separate user specific projects.
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Troubleshooting

Hardware not Found

When launching your TA660 Analyzer, aHardware Not Found may
be indicative of a problem with your parallel port. Make sure to check
your LPT Port settings as described in LPT Port Setting on page 13 .

No Trigger
If after clicking Run the analyzer does not trigger for a long time.
-
‘Wating for data ..

Analyzer stabe | Flurming...

|t

Click Stop in the Waiting for data. . . dialog to open the data capture
display window.

[T ERed-Ti

%m5m|smn|ﬂ}{r| +|mﬂﬂ‘ﬂﬂzjm v |PTeas |

Sigaal Narmg  Value (<) | i IIJ

&
Clock |__;_ |_|
Time Gap Time Gap : G Tirse: G3g
Ada(32)

REC# 1 |
Dietaf32]

A display with only two captured locations may be indicative of a
BIOS that views your card as transparent to the slot used and shuts off
the clock to that slot.

To correct this condition go to your CMOS setup and check the
options for “PCI clock Enable/Disable” and disable the option.
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APPENDIX A TA660 C-API

1. Overview

TAG660DII is a library that enables programmers to use some TA660 software functionality
in their programs. All the hardware functionality is managed by this library .This software is
produced to use with applications developed in Microsoft Visual C++ & .

The library includes some internal routines to detect, set device options and program TA660
hardware to execute a specified program with desired event and sequence files. User must
generate the input files by TA660 software. TA660DII does not offer any functionality for
building these files.

Note: To use this library you must include TA660API.h in your project and link to
TAG60DII.lib library.

2. Library Exported Functions

RunTA660Program(TA660PARAM & taParam)

Remark

This function is the main exported routine of the TAGG0API. The TA660PARAM defines all
that is needed to RunTAG660Program function. This routine detects and sets hardware
connection port, then programs the TA660 hardware.

The TA660PARAM structure has the following parameters:

m_szT TFpath Specifiesthe path to the TA660 TTF Files.
m_szProgFileName Specifies the name of the exerciser programfile. (MCP, TCP, MTM)
m_szEventFileName Specifies the name of the defined event file.
m_szSegFileName Specifies the name of the defined sequence file.
m_szOutFileFileName  Specifiesthe name of the output file.
m_nSample Specifies the number of samplesto be acquired.
Specifies Protocol Error masking.
m_PEM ask 1 Masked
0 : UnMasked
m_nVoltageM ask Defines which voltages are masked for the SY S check.
0: DUT Board +5V
1: Bus+5V
2:Bus+3.3V
3: Bus+12Vv
m_ExOptions Specifies the behavior of the TA660 exerciser. Refer to ExOptions for
more details.
m_ConfigMode Defines the TA660 operating mode. Refer to ConfigMode for more
details.
m_TrigOptions Defines the parameters for the external trigger inputs/outputs. Refer to

TrigOptions for more details.

m_TAP Defines the options used during the State & Timing Mode. Refer to
TAP (Timing Analysis Parameters) for more details.
m_TEM Defines which signals to monitor for timing violations. Refer to TEM

(Timing Error Mask) for more details.
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Example for filename definition:

strcpy(taParam m szProgFi | eNanme, "TestBoard. ncp");

To Voltage Mask +12V
t aPar am m_nVol t ageMask | = BYTE (0x01 << 3);

ToMask Error 7
taParam m PEMask &= ~(LONGLONG(0x01 << 7));

e ExOptions Structure

This structure contains options that are used in State Analyzer and Exerciser configuration.

The ExOptions parameters are listed below:

m_bL copM aster Definesif the TA660 will loop as a Master.
Zero : Off (default)
One: On
m_bMasterLoopCounter Definesif the TA660 will loop as a Master for the specified number
of times or will loop indefinitely.
Zero : indefinitely (default)
One: On
m_nL oopCounter Defines the number of loops the TA660 will perform as a Master.
Master loop counter between 1 — 255 (default = 1)
m_bMaster Abort Definesif the TA660 should abort, as aMaster, if no DEVSEL#
occurs.
Zero: Disabled
One : Enabled (default)
m_bAssertFrame Definesif the TA660 should assert the FRAME# as a Master
Zero : Regardless of GNT#
One : After GNT# asserted (default)
m_bCompleteTransaction Definesif the TA660 should complete the transaction after GNT#is
deasserted.
Zero : Disabled (default)
One: Enabled
m_bTargetDisconnect Defines how the TA660 compl etes the transaction on Target
disconnect.
Zero : Use same transaction (default)
One: Use next transaction
m_bTargetRetry Defines how the TA660 should continue to compl ete the transaction
on Target Retry.
Zero: Infinite retries (default)
One : Advance to next
m_bL oopTar get Definesif the TA660 will loop as a Target.
Zero : Off (default)
One: On
m_bTargetLoopCounter Definesif the TA660 will loop as a Target for the specified number
of times or will loop indefinitely.
Zero : indefinitely (default)

One: On
m_nTrgLoopCounter Defines the number of loops the TA660 will perform as a Target.
Target loop counter between 1 — 255 (default = 1)
m_BinAddr[65] Defines the Base Address of the TA660 as a Target in hex.

Default is set to DO NOT CARE (X XXXXXXXXXXXXXXX);
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m_CBEJ[9] Defines the CBE# the TA660 will respond, asa Target in binary.
Default is set to DO NOT CARE (XXXXXXXX);
m_ldsel Defines the level of IDSEL the TA660 will respond to when acting
asaTarget.
0:IDSEL =0
1:IDSEL =1
2 IDSEL = X (default)
m_nDevsel Speed Defines the decode speed of the DEV SEL # assertion.
ExOptions::eMedium
ExOptions::eSlow (default)
ExOptions::eSubtractive
ExOptions::eBelowSubtractive
m_nlnterrupts Allows the user to define the state of INTx and SERR
0: INTA#
1:INTB#
2 INTCH#
3: INTD#
4: SERR

Example use of ExOptions features:

To set Interrupt, INTB# high :
taParam m ExOpti ons. m nlnterrupts = BYTE(Ox01 << 1);

To set Devsel Speed to Medium:
taParam m ExOpti ons. m nDevsel Speed = ExOptions:: eMedi um

To set CBE torespond to CBE = 0110;
strcpy(taParam m ExOpti ons. m CBE, " XXXX0110") ;

e TrigOption Structure External Trigger Options:

The TrigOption structure hasthe following options:

m_ExtSource Defines the source if an External Input Trigger.
0 : External signals (default)
1:Trigin—-J7
m_OutTrigPolarity Defines the Polarity of the Output Trigger.
0 : Negative (default)
1: Positive
m_InTrigPolarity Defines the Polarity of the Input Trigger.
0 : Negative (default)
1: Positive
m_XGRP Defines the mode for the External Group Input
Trigger.
0 : XGRP OR (default)
1: XGRP AND

135



TA660 User's Manual Catalyst Enterprises, Inc

e TAP (Timing Analysis Parameters) Structure
This structure contains options that are used in State and Timing Analyzer configuration.
The TimingAnalysisPar ameter s structure has the following options:
m_TimingAnalysisBasis Timing Analysis Basis

ESet upTi me (default)
EAccessTi ne

Enable Value of SETUP signal between —160 — 0 in 100ps unit (default
=-70)

T _Clk Value of HOLD signal between 0 — 160 in 100ps unit (default =
0)

e TEM (Timing Error Mask) Structure

This structure contains options that are used in State and Timing Analyzer configuration.
The TEM structure has the following options:

AD[64], CBE[8], PAR, PAR64, PERR, SERR, SDONE, SBO, REQ, GNT, REQ64, ACK64,
STOP, LOCK, RST, INTA, INTB, INTC, INTD, FRAME, TRDY, IRDY, DEVSEL,
IDSEL, PME, USER.
For all fields:

FALSE: Unmask signal

TRUE: Mask signal

The following samples illustrate how to mask/unmask signals

To mask address 63:

taParam m TEM AD[ 63] = TRUE;
Tounmask CBES3:
taParam m TEM CBE[ 3] = FALSE;

Tomask GNT:
taParam m TEM GNT = TRUE;

ConfigMode

ConfigM ode options:

BusAnalyzer State Analyzer Only
TimingAnalyzer State and Timing Analyzer
BusExer ciser State Analyzer and Exerciser

An Exampleto set the mode to State Analyzer and Exerciser:

t aParam m _Confi gvbde = BusExerci ser;
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3. Input File Structure

The following information allows the user to modify existing exerciser program files without
using the TA660 GUI Software. To modify the EVN and SEQ, the user can use the following
provided functions.

e Exerciser Programs

The files are used by the exerciser portion of the TA660 (MCP, TCP, MTM) are stored in
text format allowing the user to easily modify pre-existing programs with any text editor.

The file format is as follows:

|LINE| COMMAND/TARGET TERMIN | TARGET ARDEESS |BE| DATASDataBlock Wame| DMA
CODE BODE INCIE

| | | | |

----------- | et |

IMI  [Interrupt ACE | D3 O0003000000000 | FOD| 11
2000804 &

o After thefirst line, the file contains a table which defines the parameters of the program
to be executed. The user should not modify these headers.

The following functions allow the user to modify and read existing EVN and SEQ files. To
use these functions, “filebuilder.n” must be included in the source of their program.
Examples of how to use this function can be found at the end of each section.

Event Files

To modify existing EVN files the user must perform the following steps:
1. Define the "Build" function

2. OpentheEVN file

3. Issue the desired commands

4. Closethe EVN file

To define the function the user must issue the following command:

CEvent Bui | der event;

“event” is auser-defined name.

To Open the EVN file, the user must use the following command:

event. Open(strEvent Fi | eName, CEventBuil der:: ReadWite);

“event” isthe user name defined in the CEventBuilder statement.

“strEventFileName” is the path and the name of the Event File to be modified or to be read.
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In order to minimize the amount of writing to the event file, the commands used to modify
the event file are stored in a buffer. After al the commands to modify the event file have
been completed, the following command must be used to save and close the file.

event. Cl ose();
“event” isthe user name defined in the CEventBuilder statement.
To modify the event file the user must use the following command for each change:

event. Set Fi el d(nEvent No, nFi el dl ndex, strNewval ue);
To read the value of each field of the event file the user must use the following command:
event. Cet Fi el d(nEvent No, nFi el dl ndex, strVal ue);

“event” isthe user name defined in the CEventBuilder statement.

“strNewValue’ is the string value to be entered in the fields, place the desired value inside
quotes, for all fields except EVN_XFER (see table below).

“strValue” is the variable defined by the user to contain the results of the read command.
This variable must be defined as a“CString” type.

XFER type StrNewValue
StrValue
A32 XFER _A32
D32 (Data XFERs only IRDY =0, TRDY =0, DEVSEL =0) XFER D32
D32 (Data XFERs including Wait Cycles, DEVSEL = 0) XFER _D32S
MX32 (DE_Multiplex) XFER_MX32
Ab4 XFER _A64
D64 (Data XFERs only IRDY =0, TRDY =0, DEVSEL =0) XFER D64
D64 (Data XFERs including Wait Cycles, DEVSEL = 0) XFER _D64S
MX64 (DE_Multiplex) XFER_MX64
IDLE XFER_IDLE
Per User Defined XFER_USER

“nEventNo” is used to select which event to modify. The following table defines the valid

parameters:
EVENT NAME nEventNo
EV1 EVN EV1
EV2 EVN _EV2
EV3 EVN _EV3
EV4 EVN_EV4
EV5 EVN_EV5
EV6 EVN _EV6
EV7 EVN _EV7
EV8 EVN EVS8
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“nFieldlndex” is used to select which field to modify. The following table defines the valid

parameters:

Field Name nFieldl ndex
Name EVN NAME
XFER EVN XFER
ADJ[] EVN ADD
PAR EVN_ PAR
CBE[] EVN CBE
IDSEL EVN_ IDSEL
FRAME# EVN FRAME
IRDY# EVN _IRDY
DEVSEL# EVN DEVSEL
TRDY# EVN TRDY
STOP# EVN_STOP
LOCK# EVN L OCK
R/IG EVN RG
INTX EVN INTX
ERR EVN ERR
RST# EVN_ RST
CACHE EVN CACHE
PME# EVN PME
USER# EVN USER

139




TA660 User's Manual Catalyst Enterprises, Inc

/1 The follow ng code is an exanple of how to use the function to nodify or read
/1 event files, fromthe D IUserView cpp file in the DLLUSER project:

#i nclude "Fil eBuil der. h"
CEvent Bui | der event;
U NT nEvent No = EVN_EV1;

event. Open(“testboard. evn”, CEventBuilder::ReadWite);// opens file “testboard. evn”

event . Set Fi el d(nEvent No, EVN_NAME , "Event"); /1l sets the event name to
/I Event

event. Set Fi el d(nEvent No, EVN_XFER , XFER_A64); /lsets XFER type to XFER_A64

event . Set Fi el d(nEvent No, EVN_ADD , o UXxXxxfRfET); /1 sets address to xxxxffff

event . Set Fi el d(nEvent No, EVN_PAR R /1l sets PAR to 11

event. Set Fi el d( nEvent No, EVN_CBE , o TXXXX") /'l sets CBE to xxxx

event. Set Fi el d(nEvent No, EVN IDSEL , "0"); /1l sets IDSEL to O

event . Set Fi el d(nEvent No, EVN FRAME , "0"); /1 sets FRAME to O

event . Set Fi el d(nEvent No, EVN_| RDY , "0"); /1l sets IRDY to O

event . Set Fi el d(nEvent No, EVN _DEVSEL , "0"); /1l sets DEVSEL to O

event . Set Fi el d(nEvent No, EVN_TRDY , "0"); /1l sets TRDY to O

event . Set Fi el d(nEvent No, EVN_STOP , "0"); [/l sets STOP to O

event . Set Fi el d( nEvent No, EVN_LOCK , "0"); /] sets LOCK to O

event. Set Fi el d(nEvent No, EVN_RG , "1111"); /1l sets RGto 1111

event. Set Fi el d( nEvent No, EVN_I NTX , "00"); /'l sets INTX to 00

event . Set Fi el d(nEvent No, EVN_ERR , "10"); /1 sets ERR to 10

event . Set Fi el d(nEvent No, EVN_RST , "0"); /1 sets RST to O

event. Set Fi el d(nEvent No, EVN CACHE , "10"); /1l sets CACHE to 10

event . Set Fi el d(nEvent No, EVN_PME , "0"); /1 sets PME to O

event . Set Fi el d(nEvent No, EVN_USER , "0"); /1l sets USER to O

event. Cl ose(); Hf_c: ose and save changes to

ile
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Sequencer Files
To modify existing SEQ files the user must perform the following steps

1. Défine the function

2. Openthe SEQfile

3. Issuethe desired commands

4. Closethe SEQ file

To define the function the user must issue the following command:
CSegBuilder sequencer;

“sequencer” isauser defined name.

To Open the SEQ file, the user must use the following command:
sequencer . Open(strSeqFi | eNanme, CSeqBuil der:: ReadWite);

“sequencer” isthe user name defined in the CSegBuilder statement.

“strSegFileName” is the path and name of the Sequencer File to be modified or to be read.

In order to minimize the amount of writing to the sequencer file, the commands used to
modify the sequencer file, are stored in a buffer. After all the commands to modify the
sequencer file have been completed, the following command must be used to save and close
thefile.

sequencer . Cl ose();
“sequencer” isthe user name defined in the CSeqBuilder statement.
To modify the Pretrigger value, use the following command
sequencer. Set PreTri gger (preTrigger);
“sequencer” isthe user name defined in the CSeqBuilder statement.

“preTrigger” defines the new value to be for the pretrigger. (1 to 99)

To Read the value of the Pretrigger, use the following command:

sequencer. Get PreTri gger();

To modify the sequencer file the user must use the following command for each
modification:

sequencer. Set Fi el d( nSt at eNo, nFi el dl ndex, nNewVval ue) ;
To read the value of each field of the sequenecr file the user must use the following command:

sequencer. Get Fi el d( nSt at eNo, nFi el dl ndex, nVal ue);
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“sequencer” isthe user name defined in the CSeqBuilder statement.

“nStateNo” is the state number to be modified/read : valid parameters are SEQ_SO through
SEQ_S31

“nFieldlndex” is used to define which field to be modified. See the table below for the valid
parameters:

“nValue” for the items listed below must defined as an “UINT”

Field Name nFieldlndex NNewValue options
Set Trigger SEQ TRIGGER TRUE::FALSE

Start Exerciser SEQ _EXERCISER TRUE::FALSE

If (-- Time) SEQ IF TIME TRUE::FALSE

If Counter SEQ IF COUNT Count/Time

Time Unit SEQ_TIME_UNIT SEQ_NANO_SECOND

SEQ_MICRO_SECOND
SEQ MILLI SECOND

Tag Event SEQ IF_TAG TRUE::FALSE

If Then Goto SEQ_IF_THEN Definethe State to goto
(SEQ_S1~SEQ_S31)

Number of EL SE IF statements SEQ ELSE NO (< 20) Number of else statements

The commands SEQ_IF_CONDITION, SEQ_STORE and SEQ_ELSE_CONDITION
require slightly different syntax

sequencer. Set Fi el d(nSt at eNo, nFi el dl ndex, strExpression);
To read the value of each field of the event file the user must use the following command:

sequencer. Get Fi el d(nSt at eNo, nFi el dl ndex, strVal ue);

The third parameter for these functions must be defined as a string variable. Set strValue with
the type of “CString”.
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Valid values for strExpression and return values for strValue.

SEQ ALL

SEQ ANY (Not used in SEQ STORE)
SEQ NONE

SEQ EV1

SEQ EV2

SEQ EV3

SEQ EV4

SEQ EV5

SEQ EV6

SEQ EV7

SEQ EVS8

SEQ NOTEV1
SEQ NOTEV?2
SEQ NOTEV3
SEQ NOTEV4
SEQ NOTEV5
SEQ NOTEV6
SEQ NOTEV?
SEQ NOTEVS
SEQ EXPRESSION
SEQ PROTOCOL
SEQ TIMING

SEQ EXTERNAL
If an expression is required in these fields, enclose the Boolean expression inside quotes.

For example to use the expression EV1 + EV2, the user would input “evl+ev2”, including
the quotes, in the StrExpression field.

To change or read the EL SE |F statement use the following commands:

sequencer . Set El seSt at enent (nSt at eNo, nEl seNo, Fi el dl ndex, nNewVal ue);
sequencer . Cet El seSt at enent (nSt at eNo, nEl seNo, Fi el dl ndex, nVal ue);

“sequencer” isthe user name defined in the CSeqBuilder statement.

“nStateNo” defines the state number to be modified or to be read : valid parameters are
SEQ_S0 thru SEQ_S31

“nElseNo” defines the ELSE |F statement to be modified or to be read
“nFieldlndex” defines which of the 3 fields listed below to be modified.

“nValue’ Discard and Then Goto must be defined as “UINT”, ELSE IF must be defined as a

“CString”.
Field Name nFieldl ndex nNewValue/nValue
EL SE IF condition SEQ ELSE CONDITION See above
Discard SEQ ELSE DISCARD TRUE::FALSE
Then Goto SEQ ELSE THEN SEQ SO0to SEQ S31
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/1 The code below is an exanple of how to use the function to nodify or read
/1 sequencer files, fromthe D IUserView cpp file in the DLLUSER project:

#i ncl ude "Fil eBuil der.h"
CSeqgBui | der sequencer;
U NT nStateNo = SEQ S1,;
bui | der. Open(testboard. seq, CSeqBuil der:: RReadWite); /1 open testboard. seq
sequencer. Set Fi el d(nStat eNo, SEQ TRI GGER, TRUE); /1l Set trigger to TRUE
sequencer. Set Fi el d(nSt at eNo, SEQ EXERCI SER, FALSE); /1l Set Start Exerciser
/1 to FALSE

sequencer. Set Fi el d(nSt at eNo, SEQ STORE, SEQ EV8); /1l Store EV8
sequencer. Set Fi el d(nStateNo, SEQ I F_TI ME, FALSE); /1 Set time to FALSE
sequencer. Set Fi el d(nSt at eNo, SEQ | F_COUNT, 10); /1l Set counter to 10
sequencer. Set Fi el d( nSt at eNo, SEQ | F_CONDI TI ON, SEQ _NONE) ;

/1 Set If condition to NONE
sequencer. Set Fi el d(nStateNo, SEQ | F_TAG TRUE); /1 Set Tag flag to TRUE
sequencer. Set Fi el d(nStat eNo, SEQ | F_THEN, SEQ S20); /1 Set |F Then to goto S20
sequencer. Set El seSt at enent (nSt at eNo, 0, SEQ ELSE CONDI TI ON, "evl+ev2");

/1l set else condition to the expression “evl+ev2”
sequencer . Set El seSt at enent (nSt at eNo, 0, SEQ ELSE_DI SCARD, TRUE) ;

/1l Set ELSE discard flag to True
sequencer . Set El seSt at enent (nSt at eNo, 0, SEQ ELSE THEN, SEQ S20);

/'l Set Else statement 0 to goto S20
sequencer. Cl ose(); /1 Close and save the sequencer file
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APPENDIX B
TA660CA  CompactPCI Card

Figure 121 shows a TAG660CA CompactPCl Analyzer card
identifying status LED locations, external signal, externa trigger
input and output connections and external power jumper location.

Extemnal Signal Input

External Voltage Input

J& External Trigger Ch

17 Extermal Tragger In

Red LED} "S¥YS"

Green LED "CONFIG"

Figure 121 TA660CA CompactPCIl Analyzer Card
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Status LED Function Description

SYS(Red LED) Turns on initially when power is applied to the unit. After
the board is configured it turns off and stays off unless
monitored voltages drop more than 5%, see "Voltage
Check".

CONFIG (Green LED) Indicates that the TA660C has been recognized and
configured by the software, therefore the paralel port link is
working. This Light will go off at the start of each FPGA
load and should come on after FPGA load is complete.

Power Jumper Configuration

In the default configuration, the power jumper is connected between
Board and System providing power to the board from the system. For
external power operation the power jumper must be connected
between +5EX and Board and external +5V should be connected to
the external voltage input pin next to J6 as shown in the picture.

External Power Supply Cable Connection

For TA660C the end of the cable with female connector plugs in to
the post header, accessible from the top of the bracket. The header
closest to the edge of the board (away from the red LED) is the input
for the external supply.

The ground connection (the lug style terminator) should be secured
under the hex screw of the DB25 connector using the jack hex screw
of the DB25 connector.
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INDEX
A D

Adding and Removing Signals, 97 Differencesin Time, 100
Address Override, 77 Display
Addressing Time vs Clocks, 100

32/64 bit, 57 Display as Text
Analysis in trace statistics, 83

Real Time, 75 Display Manipulation, 95
ANALYSIS Dump Memory, 38

window settings, 78
Analysis Options, 77
Analyzer Card, 3

Bi-directional, 5, 13
Bi-directional Port, 12
Bookmark, 100

C

Capture a Screen, 112
Compact PCI Analyzer card
status LEDs, 145
Compare, 113
Compare Different, 114
Compare Equd, 113
Compliance Device Test, 87
Configuration Menu, 14
Configuration Registers
Scan, 44
Convert to Excelé , 110
Convert To Text, 109

Cursors, 99

linked in wave and list display, 96

Editing Files

In ASCII, 37
Exerciser

start in sequencer, 65
Exerciser Program

for bus traffic, 75
Expression, 64
External, 65
EXTERNAL

signals, 61
External Signal Names, 126
Externa Signals, 126

of trigger, 125
External Trigger, 125

Filter Data
Using Mnemonics, 123
Filtering
Captured data, 115
example, 117
Find LPT Port, 11
Fixed Data Pattern, 35
Forcing Errors, 57
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H
Hardware
Installation, 5
Hardware Not Detected, 12
Hardwar e Not Found, 132
Host, 1
Host and Target Same, 5

Interrupt

forcing, 58
Interrupts

inside program, 60

outside program, 60

Jump
Within Data Display, 101

K
Keyboard Edit

of event file, 62

Latency, 99
LED locations, 3
List, 95

Data Display, 95
Looping, 59

set in compiled output, 57
LPT port

not configured, 13
LPT Port

problems, 12
LPT Port Setting, 5, 13

M

Master Abort on No DEV SEL # Options, 59

Master Assert FRAME#, 59

Master Completes Transaction
at Time Out, 60
Mnemonic
search using, 107
Mnemonics, 123
defining, 107
Multiple Data Writes, 56
Multiple Users, 131

No Trigger, 132

O

On Target Disconnect Options, 59
On Target Retry Options, 59
Optimum Number of Samples

in trace statistics, 28, 83

P

Parallel port

setting, 13
Parallel Port, 5
PE, 64
Performance Analysis, 8, 75
Performance Analysis Review, 81
Port Configuration, 5
power jumper

for TA660C, 146
Pre-defined

Performance Analysis, 76
Pre-trigger, 69
Pre-Trigger

setting, 65
Pre-Trigger Data, 69
Protocol Error Type, 121
Protocol errors, 118
Protocol Errors

list of, 119

Mask, 118
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Number of, 121
Viewing Type, 121

Protocol Errors, pre-defined project, 118

Protocol project
pre-defined, 118

Range, 64
Read/Modify Write, 38
Real-time analysis, 75

S

Save Measurements, 30, 83
Screen capture, 112
Search, 103

Using Mnemonics, 123
Searching a Display

With amnemonic, 124
Selecting Parameters

for trace statistics, 28, 83
Set Default

PCI signals, 62
Set Interrupts, 60
Set Options

exerciser, 58
Set Transfer Type, 62
Set Trigger, 69
Simulation mode

limitations, 12
Simulation Mode, 12

Operating in, 12
Software

Installation, 6
Software Settings

Global, 17
Special Capabilities, 9
Specia Setups, 118
Split screen

display, 96

State & Timing Analyzer, 7
State Analyzer & Exerciser, 7
State Analyzer Only, 7
Statistical anaysis, 75
StatusLED, 3
Switch

On-Off, 2
System Administration, 131
System Clock

Setting, 15

T
TAG660A Configurations, 7
Target, 1
Target machine

operating as host, 1
Test setup

for PCI bus card, 2
Tools

to analyze captured data, 113
Trace Analysis Options, 31
Trace Statistics, 82
Trigger In, 125
Trigger Out, 125
Troubleshooting, 132

Unlimited Else If, 65
Update Interval

in trace statistics, 28, 83
Using Zoom

In Wave window, 14, 102

V
Voltage Check
Enabling, 15
W
Wait states
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inserting, 57
Walking Data Pattern, 36
Waveform, 95

Data Display, 95
Windows NT, 6
Write Read Verify, 39

X cursor, 99
X Cursor

moving, 99

Y cursor, 99
Y Cursor

moving, 99

Zoom Options, 102

Y
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