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documentation.

ThisManual
@ 1997 CHITECH SOFTWARE CORP. and SILICON CONTROL INC.
ALL RIGHTSRESERVED.

No portion of this document may be copied without the written consent of ChiTech
Software Corp. and Silicon Control, Inc. This program and documentation are subject to the
copyright protection laws. The information in this document is subject to change without
notice.



PCI500 Windows 95 Manual License Agreement

ChiTech Software Corp.
Softwar e L icense Agreement

PCl Windows 95 Graphical User Interface Program
for Silicon Control PCI500 System Analyzer

Please read and be aware of the items listed in the following agreement. If you do not
approve of the agreement, please return the complete package to the point of purchase for a
complete refund.
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USAGE RIGHTS

Y our rights with respect to the Program are non-exclusive.

The Program can only be used by one user, on one computer at atime.

The Program can be transferred to another computer as long as the requirements
of item (b.) are satisfied.

The Program and its documentation must not be distributed to others.

Do not alter or modify the Program without prior consent of ChiTech Software

BACKUP COPIES
Y ou may make as many backup copies of the Program as you like.
The ChiTech Software copyright notice must be included on each backup copy.

COPYRIGHTS

The Program is copyrighted.

The Program documentation is copyrighted.

You may only copy the Program and program documentation for backup or to
load the Program into your computer as part of program execution.

TERM OF LICENSE

The Software License Agreement is effective until terminated.

Terminate the Software License Agreement by destroying the Program, the
documentation, and all backup copies.
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LIMITED WARRANTY

This Program is provided without any warranty of any kind.

Y ou bear the risk asto performance and suitability of the Program.

ChiTech Software does not warrant or guarantee the correctness, accuracy,
completeness, or reliability of the Program.

ChiTech Software warrants the diskettes on which the Program is provided and
any lock device provided to be free from manufacturers defects under normal use
for aperiod of 90 days from the date of purchase.

If the diskettes or lock device fail due to neglect, accident, or abuse, ChiTech
Software shall not be liable to replace the diskettes or lock device under this
limited warranty.

This limited warranty gives you specific legal rights. You may have additional
rights depending on the state and/or country in which you live.

Neither ChiTech Software nor anyone involved in the development,
manufacturing, or distribution of the Program or lock device shall be liable for
any damages from the use, results of use, or inability to use the Program or lock
device, even if ChiTech Software has been notified of the probability of such
damages or claims. Some states (countries) do not allow liability limitations for
consequential or incidental damages or claims. Thisitem may not be applicable.

LAWS
This Software License Agreement shall be governed by the laws of the State of
[llinois, United States of America.

ACCEPTANCE OF AGREEMENT

You acknowledge that you have read, understand, and agree to abide by this
Software License Agreement.

You agree that this Software License Agreement is the complete agreement
between ChiTech Software and you.

You agree that this Software License Agreement supersedes any and all prior
agreements, written or verbal, between ChiTech Software and you.
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CHAPTER 1
INTRODUCTION

WELCOME TO PCI WINDOWS 95 -- an easy to use, Graphical User Interface for the
PCI500, PMC500 and CPCI500 System Analyzers that runs under Windows 95 and NT
(Windows 3.1 available on request) on PC's and compatibles. PCI Windows 95 is designed
to extend the capabilities of the PCI500 by adding features such as a"point and click" user
interface, high resolution VGA graphic displays, and disk storage for trace buffer data and
Analyzer setups. PCl Windows 95 offers you an attractive alternative to the character
oriented interface provided by the PCI500 Analyzer's firmware.

Using PCI Windows 95 with the PCI500 System Analyzer is as ssmple asinstalling the
software, connecting the Analyzer to the PC's serial port, and clicking the PCI500 icon to
execute the program. To begin collecting bus data, just click on View on the main menu,
then New Trace and the Go icon on the Analyzer control panel. The Analyzer will capture
bus cycles until the trace buffer isfull, and then upload this information to the PC for display.
Y ou can then use the mouse to scroll through timing waveforms, or scan the state table
information for key events.

PCl Windows 95 supports all of the PCI500 System Analyzer functions, including:
PClbus stimulus, master, data capture and display, and performance analysis. Detailed
instructions for PCI Windows 95 operation are provided in this manual. A handy quick start
guide outlines the basics to start capturing bus information. For details on the operation and
configuration of the PCI500 Analyzer, consult the “PCI500 System Analyzer Board User
Guide’.

1.1. PClI WINDOWS 95 FEATURES

» Supports All PCI500 System Analyzer Functions

» Provides a Graphical User Interface with Point and Click Operation

* Provides High Resolution Displays Including Waveforms and Histograms

* Provides Multiple Sizable Displays

» Provides Disk Storage for Data and Setups

» Supports Printer Output of Displays and Data

» Supports Direct Communication with Analyzer

* Runsunder WINDOWS 95 AND NT (Windows 3.1 version available on request)
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1.2 QUICK START

This chapter provides aquick guide to installing and operating the analyzer with the
windows software.

1.2.1. Installation

The PCI500 Bus Analyzer install ation software is contained on 3 diskettes. Insert the
diskette labeled 1 of 3 into the floppy drive and click START then RUN and type A:SETUP.
The installation process automatically copies al files and adds the icon PCI500 to the
program group. After installation restart the computer and click on the PCI500 icon to start
the program.

1.2.2. TheFirst Time

The PCI500 communicates with a PC via one of the COMM ports. The port number
must be specified in the configuration menu and is saved for future sessions.

SILI[IIH CONTROL - PCI500 BUS ANALYZER
File Wi Search m T erminal Ip

He
= S ? =) 2=

EiseTup

Confiquration Controls:

Caom Port iEu:umm Port 1 j

Baud Bate | 9500 =l
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1.2.3. Capturing Bus Activity

To start capturing and viewing bus activity select View in the main menu then New

Trace or click the state display icon . A blank state display appears. To start capturing

activity click the GO icon . Captured data fills the screen when the trace buffer fills or
the STOP icon I@ isclicked.

s

SILI[IIH CONTROL - PCI500 BUS ANALYZER [_|&]

Eile Search Mizc ECl Direct Help
EF;| Saved Trace E IE' E (? ﬁl E} ‘ﬁ @ M ; Sessionl
Tra Histogram M=l
c  Sfimulus GER STORE TRIGGER OCCURS FORMAT
[ Master [ A [ OnGo [ 1 [ State
Terminal ; i ; e
ADLE Eackplane Test MDD wE TIME !M:l[m:nn] ] FRAME QCIBE[BiI] # CLK i | EXT it
T|FCFE bcik 1.4582 &|oooooooo ] 00000000 1 g
v Trace Mew -1 0 2.560 30020308 1 gooolllo 1 1111
FFFFOOOC 00000078 I0R 15.920 a3 |0000007s 0 gooooolo 1 1111
—————— g0 0 l.920 ug|7FO00Z80 1 00001110 1 1111
FFFFOOOC 00000020 I0w 12,560 a3 |00000020 0 goooooll 1 1111
—————— 20 0 2.560 u3|{ooo000zo 1 gooolllo 1 1111
FEFFOOOC 00000000 Tack 75,653 w3 00000000 0 00000000 1 1111
—————— [Nk 0 2.560 30080308 1 gooolllo 1 1111
FFFFOOQOC 00000075 I0R 15.920 a3 (00000078 0 gooooolo 1 1111
—————— a0 u] 1.920 a3 |7FO000zZ30 1 Qooolllo 1 1111
FFFFOOOQC 00000020 I0W 12,640 a3 |(00000020 0 ooooooll 1 1111
—————— 20 0 2.560 3 |{000000z0 1 gooolllo 1 1111
FCFFOOOC 00000000 Thck 75,653 w3 |00000000 0 gooooooo 1 1111
—————— f:] 0 2.560 u%|08080808 1 00001110 1 1111
[ o [0 E [ 541 v x-1 cx-x[

A Tracein Progress window is displayed indicating buffer and trigger status. The bottom
of the trace window displays the number of samples before and after the trigger.
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1.2.4. Capture Controls

A number of controls restrict when information is captured and the type of information
stored. Before clicking GO the following controls can be set.

CLOCK

| Sync

FPHETBIGGER

I 50 %

STORE

[ ar

TRIGGER

| OnGo

OCCURS

[ 1

FORMAT

| State

Sample clock selectionsinclude every bus clock (Clk), when
address or dataisvalid (Sync) or fixed intervals (20ns to 1280ns).

Pretrigger sets the amount of information before and after the
trigger event (0%,25%,50%,75%,100%).

Store sets the type of information captured.

Trigger defines when information is captured.

Occurs defines the number of trigger occurrences before
declaring atrigger.

Format selects state, waveform or both displays.

10
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CHAPTER 2
INSTALLATION

This chapter describes the hardware and software requirements, setup and installation
procedures.

2.1. HARDWARE

2.1.1 PC Requirements

PClI Windows 95 will run on most PC's and compatibles. Specific hardware
requirements include the following:

* VGA Graphics (or SVGA) Adapter and Monitor

» 8K Bytesof RAM

» Hard Disk Drive with at least 5SM Bytes of free space
* WINDOWS 95 or NT (Version 3.1 also available)

* Mouse and Associated Software Driver

» 3.5” Floppy Disk Driveto Load Software

 Serial Port for Connection to Analyzer

* Mouse

 Parallel Port for Printer

2.1.2. PCI500 Anayzer Firmware

PCI Windows 95 will work with any hardware version of the PCI500 System Analyzer.
However revision 1.7 or higher of the firmwareisrequired. Therevision level is shown on
the label of the firmware PROM on the Analyzer board. (U30 on PCI500, U1 on PMC500;
see Figures 1 and 1.1.) If your Analyzer does not have REV 1.7 firmware, contact your
distributor or Silicon Control for information on upgrading the Analyzer. If it isnecessary to
upgrade the PROM, simply remove the current PROM from its socket and replace it with a
new one.

Note: The Analyzer hardware revision is shown on alabel on the underside (solder side)
of the board and should not be confused with the firmware revision.

When contacting Silicon Control or your distributor about upgrading PROMS, be sure to
identify the version of the Analyzer.

11
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2.1.3 PCI500 Jumper

Settings

Before installing the PCI500 Analyzer in the PClbus chassis, please be sure that the
Analyzer is configured for 9600 Baud (or higher), with only XON/XOFF protocol (smple 3
wire communications protocol) selected. The jumper locations are shown in figures 1.1 for
the PCI500 and Figure 1.2 for the PMC500 and are as follows:

Bl
B2
B3

Seria Port Handshaking
Baud Rate Selection
Reset Options

Ri252
DE%

TRIGGER :|
T T
]

FUSHEUTTON

EED LEDr i E
GREEN LED
1 M

Bl L1 p3

|
IE

Figure1.1 PCI500 System Analyzer Board

FUSHEUTTON :l
USER LED E
RUN LED

TRIZZEE.
IMiOTT

Ri32
RORT

Bl B2

Figure 1.2 PMC500 System Analyzer Board

12
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2.1.3.1 Baud Rate

The baud rate jumpers are on block B2. The default setting is 9600 baud with all three
jumpers B2-1, 2, and 3 installed.

BaudRate B2-1 B2-2 B2-3

9600 IN IN IN *
4800 IN IN ouT
2400 IN OuT IN

1200 IN OuUT OuUT
600 OuT IN IN

300 OuUT IN ouT
19200 OuUT OUT IN
38400 OuUT OuUT OuUT

* ( Default = B2-1,2,3 IN)

2.1.3.2 Handshaking Protocol

The handshaking jumper block for the primary serial port is B1. There should be NO
jumpers installed on this jumper block for proper serial communications with most PC's.
When the following jumpers are IN they connect the handshaking signals to the terminal or
PC.

Signal B1 Position  *
RTS
CTS
DCD
DSR
DTR

apbrwnN -

* ( Default = All Jumpers OUT )

2.1.3.3 Reset Jumper Block

The Reset jumper block allows a combination of reset options for the analyzer and
backplane. The front panel reset pushbutton can reset the analyzer (B3-2) or backplane (B3-
3) or both ssimultaneously. The analyzer has dedicated power up reset hardwareto initialize
the analyzer (B3-1). The backplane reset signal can also be used to reset the analyzer (B3-4).
In order to analyze a system during reset it is recommended that B3-4 isOUT and to prevent
the reset pushbutton from accidentally resetting the backplane leave B3-3 OUT.

Function B3 Position  *

13
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Enable On Board Reset 1
Enable Reset Pushbutton to Reset Analyzer 2
Enable Reset Pushbutton to Reset Backplane3

Enable Backplane to Reset Analyzer 4

* ( Default = B3-1,2IN)

2.1.4 Installing the PCI500 Analyzer

Before inserting the PCI500 into aslot in a PCl system, make sure that all power to the
system is off. Once the Analyzer is properly instaled in the PCI system, connect the DB9
end of the serial cable to the serial port on the Analyzer (RS232 Port on Figure 1.1 or 1.2).
Next, connect the DB25 adapter on the other end of the cable to a serial port on the PC.
Finally, turn on power to the PCI system to power up the PCI500. The green LED on the
PCI500 will be on when the Analyzer has power and the processor is running.

2.2. SOFTWARE

The PCl Windows 95 package is shipped complete with the following items:

(3X) PCI Windows 95 Diskettes (3 1/2")

Q) PCl Windows 95 User's Manual

If any of these itemsis missing contact Silicon Control immediately.

2.2.1 Installing PCl Windows 95

The PCI500 Bus Analyzer installation software is contained on 3 diskettes. Insert the
diskette labeled 1 of 3 into the floppy drive and click START then RUN and type A:SETUP.
The installation process automatically copies all files and adds the Silicon Control icon to the
program group. After installation restart the computer and click on the Silicon Control icon
to start the program.

14
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2.3.4. Configuring PCI Windows 95 for the First Time

The PCI500 communicates with a PC via one of the COMM ports. The port number
must be specified in the configuration menu and is saved for future sessions.

5ILI[IIH CONTROL - PCI500 BUS ANALYZER

Eile i Search m Teminal  Help
=W & e l=lm| || EE |k
EiseTup 1
Configuration Controls:
Com Fort iD:umm Part 1 __*__i
Baud Bate | 9500 =l
k.

To do this, first click on the Misc button on the main menu bar and select Configuration
from the pull down menu. On the Configuration panel, point to the Com Port field and
click until the name of the port to which the Analyzer is connected is shown in the field
(COM1, 2, 3or4). Next, click onthe Baud Rate field and select a value from the pop up
menu. (The default value is 9600 baud and can be set as high as 19200 baud. Also set the
Baud Rate jumper block on the board to match the selection.) Next, click on the OK button
to store the configuration on disk for the subsequent sessions. If the software cannot
communicate with the PCI500 board check the following:

Chassisin which Analyzer isinstalled is powered up.
Cable is connected between the Analyzer’s serial port and the correct PC port.
Baud Rate selected matches jumper baud rate setting on board.

15
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CHAPTER 3
PCI WINDOWS 95 OVERVIEW

ESILIEUN CONTROL - PCI500 BUS ANALYZER

File Wi Search Misz PCl Direct Help

=8 &8 e EEE|e== ]2«

Open Print  Start Stop  State Stimulus Search
=eESi0n Dizplay Master
Save Waveform PCI Direct
Sezsion Display
Histogram

The PCl Windows 95 main menu is divided into six functional areas: File, View, Search,
Misc, PCI Direct and Help. A toolbar located directly below the main menu provides quick
access to some commonly used functions. This section provides a brief overview of the
capabilities and features of each function. For greater detail, refer to the chapter dedicated to
that function later in the manual.

3.1 FILE

ESILIEDN CONTROL - PCI500 BUS ANALYZER

Wi Search Mizc: ECl Direct  Help

penSessu:un 1@@ IEI EI @ m @ ﬁ %‘ K

Save Seszion
Save Seszion Az .

Save Trace
Save Trace Az ..

Errirt

E xit

The File submenu consists of commands to save/open sessions, save trace data, print
trace information in a state or timing display and exit the program.

» Sessions consists of all open windows and corresponding setup information. A new
blank session is automatically created when the program is invoked.

» After trace datais captured the Save Trace or Save Trace As command stores arange
of captured samplesto disk.

16
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» The Print command prints state, timing, histogram or stimulus information in the
currently active window.

* Exiting the program will not save any setups or data. The save commands must be
explicitly used to save any information before exiting.

3.2 VIEW

ESILIEUN CONTROL - PCI500 BUS ANALYZER

File Search Mgz PCl Direct Help

NNy e o=@ ]

Hiztagram
Stirmuluz

b azter

T ermninal

B ackplane Test

%

The View submenu creates windows to capture trace data, view saved traces, set and start
stimulus and master functions, communicate with the analyzer directly and perform a
backplane test.

*_New Trace: The New Trace command creates a state or timing capture window with
capture contrals. Clicking on the GO icon starts trace capture until the buffer fills or the
STOP icon halts the capture.

» Saved Trace: The Saved Trace command loads a previously saved trace and its
controls for viewing in a state or timing window.

» Histogram: The Histogram command creates a signal or address histogram window for
statistical analysis of a system.

o Stimulus: The Stimulus command opens awindow to specify and initiate patterns of
stimulus driven onto the bus.

» Master: The Master command creates awindow to initiate bus transfers such as
memory or configuration reads and writes.

» Termina: The Terminal command creates a window to directly communicate with the
analyzer through its on board terminal interface.

» Backplane Test: The Backplane Test creates awindow to initiate and display the
results of a backplane test. Before performing thistest it is recommended that all other boards
be removed from the backplane.

17
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3.3 SEARCH
File Wi Search Mgz PCl Direct Help
e
z|m [N e o] 2=
Compare

The Search submenu commands locate information after trace datais captured. The Find
command searches for the next sample that matches the information in the find specification.
State or timing information is displayed starting at the matching sample.

3.4 MISC
File Wie i Help
== ?lm|m| & E |k

The Misc submenu controls analyzer and PC configuration, software preferences, the
Macro functions and starts the analyzer self test. After installing the windows software select
the COM port in the configuration command.

3.5 TERMINAL

5ILI[IIH COMTROL - PCIS00 BUS ANALYZER
Eile i Search Mizc Help
=& & @@ E

EleanScreen

f1=T) I

The Terminal command creates a terminal window for direct communication with the
analyzer. A terminal user interface is embedded in firmware on the analyzer for direct control
of setup and trace information.

18
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3.6 HELP

ESILIEUN CONTROL - PCI500 BUS ANALYZER

Fle  Wew  Seach  Misc  PCIDirect [N

~ i Lontents
= = % @ IEI Iil Search for Help On ...

Obtaining Technical Support ..

=l

About PCIS00

Help is available for commands, setups, technical support and version identification.

19



PCI500 Windows 95 Manual Tracing Bus Activity

CHAPTER 4
TRACING BUSACTIVITY

4.1 SETUP AND START A NEW TRACE

4.1.1 Creating aNew Trace

To create anew trace window click View - New Trace in the main menu or click on the

state display icon . A window labeled Trace New -1 will appear with preset capture
controls aong the top, a blank sample display in the middle and buffer / cursor information
on the bottom.

BTrace New - 1 =] B3
CLOCK PRETRIGGER STORE TRIGGER OCCUBS FOBMAT
| Swne | &0z | 2l | 0OnGo | 1 | State
AD[63:32] AD[31:00] CMD Ww§E TIME [JaDizi:001 [ FRAME |C/BE(Bis) | CLE ] ExT

20
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4.1.2 Capture Controls

The control fields along the top of the trace window specify sample clock, trigger
position, store filter, trigger condition, trigger occurrence count and type of display format.
Simply click in the box below each label to change the value.

CLoCk The analyzer samples the bus using either the bus
[ Spne clock or an analyzer clock.
Gk « Clk samples on every positive edge of the system
ig e clock.
a0 :z » Sync also samples on the system clock, but only
1E0 s when address and data are valid.
90 s » Theremaining selections are periodic intervals
E40 ns based on an analyzer clock.
1280 nz
O
PRETRIGGER The trigger position defines the amount of
[ s0x information stored in the trace buffer before and after a
0% defined event called the trigger. Once atrigger is
B encountered a trigger position of 0% stores all events
| G0% | starting the beginning of the trace buffer.

g
100%

The store field selects the type of information to be

2100k stored in the trace buffer. This may be al events or

! i:: only those that match a specified value or range.
Thetrigger defines when information is stored in
the trace buffer. This may be on the first event, a
TRIGGER . . . .
o simple user defi ned_ val ueor range, a combination of
...... On Go events or a sequential series of events.
Match

Complex

The occurs field sets the number of occurrences a
trigger condition must be met.

DCCURS
| ] The format selection defines the type of trace
display. A state, waveform or combination of displays
I% are available. Iconsin the tool bar also select these

..... — displays.
Timing
| Boh |

21
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4.1.3 Match Specifications

The Store and Trigger fields contain a Match selection. In the case of the Store field only
events that match the Match specification are stored in the trace buffer. This optimizes the
space in the trace buffer by storing only relevant information. The trigger field uses the
Match specification to position the trigger within the trace buffer. Events leading up to and
after apoint of interest (trigger) can be observed.

'Filter' Criteria: Trace New - 1 Trigger

DETYSEL

2 e 3% dex | F swon S _, b
1] AD[E3-32] AD[21:00] C/EBE[7:0] £8 3 82 Sc BES HE 82 EEEE DM 381 g
A = BARARAAE HEEEEEAER S840 SREE HE X A8 B8 88 HEE BN BE ARAS SRE KEEN RESN
B = KEXSXNNN NENNNNEN SNEN NNEN XX X XX B8 N8 NN XX NX NEXNN NHN NNNN NXSX
C = EESASEEE HEXEEEAN S840 SREE KE X X8 B8 S8 HEE BN BN AE8S SHE KEEN XESN
D = XEXENESE BERKEESNN XNANE BXXE SX X XN B8 KX NEXN N B8 KEXSE HAN XRAK XXEK

kd atch i.ﬁ ] I

Setting Match Fields

There are 4 Match specifications (labeled A, B, C, D) that are used for both store and
trigger conditions. Each specification contains afield for every bus signal and a number of
external inputs. Theinitial state of the signal fieldsare X’s (don’'t cares). Any field may be
set to active low (0), active high (1) or don't care (X) by clicking directly on the field. The
Address/ Data and Command fields can be set in binary or hex. The Command field can also
be input by command name. The equal (=) field can be set for less then (<), greater then (>)
or equal to (=). Thisis used to specify an address / data match or range.

Combining Match Specifications

A single match condition or logical combination of match conditions can be specified in
the Match field at the bottom of the window. After clicking on the box simply type the letter
of the Match specification. To enter alogical combination of specifications enter an Boolean
equation using the operators“+” (OR), “.” (AND), “X” (XOR). For example in the equation
“A.B” both Match A and Match B conditions must be satisfied. This example can be used to
create an address window with lower and upper bounds by specifying “>" in A and “<” in B.

22
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4.1.4 Complex Levels

Complex levels provide the functionality of 8 separate analyzers with there own capture
and stimulus controls linked together to precisely gather and drive bus events.

There are many applications including triggering on a sequence of events, starting and
stopping capture based on bus events, pulse width detection, event driven stimulus and much
more. Selecting Complex in the trigger field opens the following window:

Complex Trigger |
L1: L2: L3: L4: L5: LE: L7 L8:
Clock | [ Clk | Cik | Cik | Ck | Cik | Clk | Cik | Ck
Store | | Al | an | AN | Al | AN | Al | Al | Al
Stimuluz ; None i MNone | Mone | Mone | Mone | Mone | HMone i Hone
IFEvent [ [ Al | an | ANl | al | &l | &l | Al | al
Occurs (| 1 [ 1 | 1 K | 1 |1 [ 1 I
Trigger i no | no | no i no i no i no | no | no
Go To | 1 | 1 | | L1 | | L1 | L1 |
Elze
Trigger [ | no | no | no | no | no | no | no | no
Go To | 11 | 1 | L1 | L1 K] | L1 | L1 K]
Start at i L1

Complex Level Specification

The complex trigger specification is divided into 8 levels (L1 through L8). During
operation only 1 level is active at atime. Jumps to other levels are possible based on the
event specified inthelf Event field. A jump to the level specified inthefirst Go To fieldis
performed if the event is found on the bus, otherwise ajump to thelevel inthe Else Go To
field istaken.

Each level containsits own capture and stimulus controls. The Clock, Store and Occurs
fields are identical to the standard trace controls and override the fields on the top of the trace
display. The condition specified in the Stimulusfield is output for the duration of an active
level. Two Trigger fields specify if the event isto be used as the trigger condition.

The parameters of each field in the complex level display is described below.

23



PCI500 Windows 95 Manual Tracing Bus Activity

L1:
Clock | [ Clk Sample clock - CIk, Sync, 20ns, 40ns, 80ns, 160ns, etc.
Store | [T ANl Filter - All, None, A,B,C,D or logical combination.
Stimulus | [ None Stimulus - 1 through 16, 0=No stimulus.
IfEvent | [ AT Event - All, None, A,B,C,D or logical combination.
Occurs | B Occurrence Count - 1to 64K
Trigger | [no Trigger if Event True- NO, YES
GoTo | [T GoTolLevel if True- L1 through L8
Elze . .
T f Event False- NO, YES
Tigger | [“no— rigger if Event False
GoTo | 1 GoTolLevel if False- L1 through L8

4.1.5 Starting and Stopping a New Trace

To start capturing bus activity simply click on the green GO icon . All setup
information is loaded into the analyzer and capture / stimulus begins. A capture in progress
window appears showing trigger and buffer full status.

D ata Capture !

Data Capture In Progress

Status: Triggered
Buffer Full

The bottom of the New Trace window displays the number of samples captured before
and after the trigger event and the trigger position within the buffer.

[ o | x | o
Samples Trigger Samples
Before Trigger  Position After Trigger

Captured data fills the screen when the trace buffer fills or the STOP icon @ isclicked.
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4.2 STATE AND TIMING DISPLAYS

Captured trace data can be observed in either state or timing display windows. Each time
New Traceis selected an additional window is displayed that can be resized to fit with other
windows. Only one trace window is active and communicating with the analyzer at atime.

The stateicon and timing icon ] on the toolbar provide a direct way to create new
trace displays. Once trace datais captured you can switch between state and timing displays
without reacquiring the data using the Format field.

A cursor and display position indicator islocated on the bottom of the window. This
represents the location of the displayed data within the trace buffer as well as trigger and
cursor positions.

4.2.1 State Display

The state display presents trace information in a vertical form with signal names across a
top header. This display can be customized by selecting signal names or signal groupsin the
header. Trace data corresponding to the signal namesiis scrolled below the header. A scroll
bar on the right side of the window positions trace information on the display. Clicking the
up and down arrow moves the display by several samples, clicking on the open space
between the arrows moves the trace by pages and dragging the scroll bar positions you
anywhere in the trace buffer.

Trace Hew - 1 M= B3
CLOCK PRETRIGGER STORE THIGGER OCCURS FORMAT
| Swe | 50 % | All | & | 1 | State
AD[63:32]1  AD[31:00] CMD WS TIME Japis1:001 [ rRAME | [ciBEGis1 ] clk ] ExT
F|FCFFROOOC 00000000 IAck 1.435 &|00000000 1] oooooooo 1 1111 ..fj
—————— 0 ] 2.560 us | 08080305 1 nooolilo 1 1111
FFFFOOOC 00000075 IOR 15,920 w3 (00000075 1] oooooolo 1 1111 _j
—————— g0 1] 1.920 us |7F000Z50 1 oooolllo 1 1111
¥FFFFOOO0C 00000020 Iomw 10,5840 w3 (00000020 1] noooooll 1 1111
—————— 20 1] 2.560 us|00000020 1 oooolllo 1 1111
FCFFOOOC 00000000 Tick 75.653 w3 (00000000 1] oooooooo 1 1111
—————— s 1] 2.560 u%| 08030305 1 oooolllao 1 1111
¥|FLFFOOOC  0O000078 IOR 15,920 w3 (00000075 1] oooooolo 1 1111
—————— g0 1] 1.920 us | 7F000Z50 1 oooolllo 1 1111
FFFFOOOC 00000020 Iomw 11.080 w3 (00000020 1] noooooll 1 1111
—————— Z0 1] 2.560 us| 00000020 1 oooolllo 1 1111
FCFFOOOC 00000000 TIhck 75.653 w3 (00000000 1] oooooooo 1 1111
—————— 03 1] 2.560 us|05080805 1 nooolllo 1 1111 '!
[ 1 I EE Ccx-x[ 1455 & x-¥[ 56mS

4.2.2 Timing Display
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The timing display represents trace datain awaveform display. Signal or group names
are selected by clicking directly on the name. A horizontal scroll bar moves data across the
window. Under each name is a binary or hexadecimal value of the signal at the cursor
position.

F3Trace New -1 _ O] =]

CLOCK FPRETRIGGER STORE TRIGGER OCCURS FORMAT
[ 20ns I [ [ A [ [ Timing

=
o
ut

| AD[31:00] 1 1 1 1 1 1 1
nOooaaoa

| FRAME L
1

[ ok U Uuuu U U e wruue e
o

| TROY |
1

| DY | |
1

REQ
1

GNT
i

[ IDsEL | 1

0

i FARG4
Al [ o
[ & [ 55500 | ¥ [ 65433 @ x-x[ 3005 | Cx-¥[ 60n5

4.3 TIME MEASUREMENTS

Severa cursors are available for timing measurements in both state and timing displays.
Cursor X-T measures the time from the trigger to the X position, while cursor X-Y measures
time between the X and Y positions.

To place acursor at a position in the trace display click the button next to the cursor name
located at the bottom of the window. Then click directly on the display. A line labeled with
the cursor name is placed on the display at that location. Timing information is calculated
and displayed in the box at the bottom of the window next to the cursor name.
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4.4 SEARCHING

Locating captured information within the trace buffer is accomplished using the search

commands. To specify and start a search click Sear ch then Find or click the Find icon s :

'Fim:l' Criteria: Trace New - 1

Eﬂ u EE EE EE EEE o= -E =EEE mEE _wul

ID AD[62:32] AD[31-00] CIBE[7-0] o2& 5 S £28 EZ &R2 5 85 zzzz JUW EEIE  Ext Mem
T KEEENERE NNESHNNE SHNN NEEX N8 X KX XX KX XXX KX KX KEEX XEE MXNE (XX8 @
2 KEXKENEEE NNESHNNN SHNN NEEX N8 X KX XX KX XXX KX KX KEEE XEX MXNE (XXX @
J KEEENEEE NNESHNNN SHNN NEEN N8 X KN XX KX XXX KX KX KEEX XEE MXNE (XXX @
L KEEKKEEEE NENSHNNE SHNN NEEX N8 X XN XX KX XXX KX KX KESX XEE MXNE (XX8 @
D OXEENNEEE NNESANNN HENN NEEX N8 X KX XX XX XXX KX KX KEEE XEE MNNE (XX8 @
6 KEEKNENE NENSHENNN HHNN NEEX N8 X KN XX XX XXX KX KX KESX NEX MXNE (XX8 @
T ORNNANENS NNENENEN NEEN XENE XN XN N8 BN XX KEN NE XX NENE NEE NENy SX8X 8
B NANANENE KNENENEN NNEN XAy XX X N8 NN XX HEN NE XX NENE NEE NENy sX8X% 8
— Search : Start ........................... I : D irECtiDn ................................. I

¥ Current Trace i : | & <¢Foward << |

| Statat [ @ | | l Cancel Find M ext
) Al pem Tiraces ) = Heverse sz

A Find window is opened with 8 search specifications. Each specification contains fields
for each bus signal, external signalsand aNext Field. To set afield ssimply click directly on
thefield.

A single match or match pattern can be specified. The Next field in each specification
allows a sequence of matches to occur before declaring a final match. Thisfield can be set to
another search ID number or “0” to stop.

The Start At field must be set to the ID number of the search specification. Be sure to set
thisfield for a number between 1 and 8.

The search starts at the fir st captured sample displayed in the trace window by
clicking on the Find Next button. The search stops if amatch is found and the matching
sampleis displayed at the beginning of the trace display.
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4.5 PRINTING

To obtain a hard copy of state, timing, histogram, stimulus or master information simply

click on Print or the print icon S . A Print window appears to select the printer, sample
range, page layout and print quality. The information in the currently active window is
printed.

B Print =]
Print Document: Trace Hew - 1
L= o (HF | azerlet || j
Sample Bange: | ] To | 3595
Page Layout——————— Print Quality
. = * High
* Porlrait =  Medium
" LandScape " Diraft
Cancel | Frirt |
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4.6 SAVING TRACES

The Save and Save As commands store trace data and setup information on disk for later
retrieval and analysis. To save trace data click on File then Save or Save As. The Save
command stores information under the current trace name. The Save As command provides
the option for a different trace name. After clicking Save As the following window appears.

F35ave Trace File As . I
Lample Range: I 1] To i 395 Cancel i 0K
File name: Folders:
IT racel tro c:y
traces o 5
traced.trc £ Prograr Files

& PCIs00

Save trace file as: Drives:

ITrau:e Files [*.trc) j I (= j

The sample range controls the amount of datato be stored. Thisisimportant to consider
due to the large amount of time required to read data from the analyzer and store it to disk.
The file name and location can also be entered in this window.
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4.7 VIEWING SAVED TRACES

A saved trace with its setup information can be viewed later for analysis. To load a saved
trace click View then Saved Trace. An Open trace file window allows you to specify the
name and location of a previously saved tracefile.

£33 0pen trace file: ’
Sample Bamnge: I To 1 Cancel ! (1] 4
File name: Folders:
I“.tn: ch
hraces b o |
bracel. o =3 Program Files

& PCIs00

List Files of Type ... Dnives:
ITrau:e Files [*.trz) j I = _ﬂ

After clicking OK atrace window is opened with the saved sample data and setup
information.
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CHAPTER S
HISTOGRAMS

Histograms provide an overview of system performance. The Address Usage histogram
displays areas in memory space that are being accessed. Bottlenecks can be spotted and
explored in more detail using the capture functions. The Signal histograms can be customized
to provide an unlimited variety of useful displays. Some examples are interrupt usage,
command type usage, bus bandwidth, bus idle/busy times, etc.

The PCI500 Analyzer collects afixed number of samples, computes statistical
percentages and averages them with prior samples. PCl Windows 95 displays this
information in a bar graph format along with counts and percentage information.

5.1 SETUP AND START A NEW HISTOGRAM

To create a new histogram window click on the Histogram icon E] in the toolbar or
click on View then Histogram.

Several controls appear on the histogram window to customize the display and sampling
methods. The PCI500 Analyzer provides two types of histogram displays; signal and address
usage. To select the type of histogram click on the For mat field and choose either address or
signal. The Clock field selects the sample clock used to capture activity. The Storefield
specifies afilter for incoming data. Only data matching the Store criteriawill be calculated in
the histogram display.

To initiate the histogram analysis, click on Go and the Analyzer will begin capturing
data and computing statistics. Data collection stops when Total Samples exceeds the valuein

the Max Samples field or when the Stop button @ Is selected.
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5.2. ADDRESS RANGE HISTOGRAMS

For address range histograms, click on the Format field and select Address. Select each
of the Address Range fields at the left and enter the address ranges of interest by using the
keyboard. To monitor address range usage, Synchronous (SY NC) sampling istypically used
so that only one sample per bus cycleis captured. Select the Clock field and then SYNC.
To start capturing data, click on Go. Note that the Analyzer captures 1024 cycles at atime,
so it may take many "samples' to cover alarge addressrange. Be sureto let the Analyzer
run until a sufficient number of samples has been collected.

B Histogram =]
Clock I A0 h= Total Samples I 2048 Format I Address
Store 2l Mazx Samples I 2048

| 00000000 | - | DODIFFFF | 282
580 _

| 00000000 | -| ODOSOO00 | 28
580

| 00000000 | - | 00002000 9%
139 _

| 00000000 | -| ODODZ000 | 22
471

| 00000000 | - | ODO40000 | 283
580 _

| 00000000 | - | ODODSO000 | 22
471

| 00000000 | - |OFFFFFFF | 1002
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5.3. SSIGNAL HISTOGRAMS

For signal histograms, click on the Format field and select Signal. Then determineiif the
trace data needs to be qualified. For Asynchronous sampling, it is often helpful to qualify the
trace so that only data relating to bus activity is stored. For example, to determine the
number of times a certain interrupt occurred, it is useful to consider only samples where the
interrupt information is present. To do this, select Stor e then select Match. Set up the Event
Specifiersto equal the interrupts of interest. Next, after Clearing the Match field, click on A
to select it asthe storage qualifier. Then, select CLK for the Clock. Next, specify what
signals you want to analyze, which in this example would be the interrupts. Click on one of
the signal fieldsto the left of the histogram, and a complete menu of signals will open. Click
on the signal of interest.

Note: The four Event Specifiers (A, B, C, and D) also appear on the signal menu. These
can be used to compute the statistics for a combination of signals rather than for individual
signals. If you select an Event Specifier as one of your signals, an Event Specifier panel will
open so you can defineit.

Be sureto let the Analyzer capture alarge number of samples so that the statistical
information presented is valid.

B Histogram =]
Clock I 20 n= Total Samples I 2048 Format I Signal
Store 2l Mazx Samples I 2048

I IDSEL 10052

2048

I FAR LY g

1185

I CLE L e

992

I ADD3 |

T43

I AD0DZ L

106

I ADOE 402

834

| ADO4 363
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Stimulus

CHAPTER 6
STIMULUS

Y ou can use the Stimulus function to assert signal patterns or sequences of signal patterns
on the PClbus. (Caution: The signalswill be asserted regardless of what elseis
happening in the system.) This function can be extremely useful for a number of different
diagnostic tasks. Y ou can generate bus signals without having a system controller in the
backplane. For example, you may want to exercise circuits on a prototype board to diagnose
aproblem. Using the Stimulus function, you can define a sequence of signals to be asserted
on the backplane without developing any software and without any special hardware. The
Stimulus function can also be used to assert ILLEGAL bus conditions to test the response of
asystem to avariety of ILLEGAL conditions. This can be very useful for verifying that a
system will not crash or malfunction due to extraneous interrupts or illegal bus activity.

B Stimulus =]
x £, FE e dax £ & i -
D AD332)  AD[2100] cCoeE[r0] 5% 3 B2 25 23 BES 2F 33 EEEE EE3 BEEZ ot weimen
1 HERANEEN ANANNENN NENS NEAN BN XN O ME NN XN KEN KX N RBKM XK XXX 1 8 @
2 BENANHEN NNANSNNS HEAN NERN BN N MR BN NN NAE NN NN NNEN SN sNEs 1 8 B8
3 HENASKEEN NENMAEEN HENN NEXNN HN XN OMNN NN XN KEE KX XK HEKM SEK XEEX 1 6 8
I MNANAKEEAE HAHERNERNS SEAE SERE HE X BN KR EN BEN KN BN RERY NEN BREN 1 B @
L NENANKEEN NENNSNEE NEXS NEAN MX XN XX NN XN NEE XX XX XN5XM XXX XXX 1 68 8
O HANAEENE HAEHENENE SHAE SEAE HE X BN KX EX AEN KX KN RERY SEN BREx 1 B @
T BENASHEN NNANSNNS HEAN NAAN BN N HN NN NN NAE NN NN NNEE SN SNEs 1 8 @
B HENASKEEN NEANAENE HENS NENN BN X NE NN XN KNEE KX X HEKM KX XXX 1 6 8
9 NENANHEN NNANSNES HEAN NEAN BN N NN NN NN NRE NN NN RNEE SN sNEs 1 8 @
TH KESEENEN NANENENN NN HEEE XN X X XX XX XXX XX X8 XExy X3y XX 1 8 8
11 SEANANEN HHANEANE HAEEE HREE BN N OHN AN O NE NS K K HEEE KRN SR 18 8
12 HASHENNS HNANHEASNE HASH SAHE S8 8 S 58 KN NEN SN NN NANN MNN Basd 1 8.8
13 HAANENAN HANKEAAN HAAE HNNKE BE B BE B8 KN NN B NN KESE MRN BB 1 8 8
T4 KASHENNS HANHEAAN NaAd SAHE S8 8 B AN KN NEN BN BN NESN MnN BEasd 1 8 8
10 NASENNEN NANEEANN HANE HEEE X8 X S XX XX NEX XX XX KEXY XXX XX 1 8 8
10 SEANANES HAASEANE HANE AREN BN X EN AN NE HEN BE NE HEEE KRN SEEX 1 8 8
Start at rﬁw aE. !
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6.1 SETUP

To open a Stimulus window, click on the Stimulusicon ? in the toolbar or click on
View then Stimulusin the Main menu. A list of 16 signal patternswill be displayed. Select
the signals you want to be asserted in each pattern. Set the Hold field to the number of
system clocks that you want the signal pattern to be asserted. Set the Wait field to the
number of system clocksto wait before asserting the next signal pattern on the bus. Set the
Next field to the I D of the next signal pattern in the sequence. To end a sequence, choose 0.

6.2 ACTIVATION

To generate stimulus on the bus set the stimulus ID number in the Start At field at the

bottom of the window and click on the Go icon . Toterminate along or looping

sequence, click on the Stop @ icon.

Stimulus conditions may also be activated using the complex levelsin both state and
timing trace displays. When the trigger field in atrace window is set to Complex, the
analyzer can capture and stimulate the bus simultaneously. Each level containsthe ID
number of a stimulus condition. If the stimulusfield in alevel isset to “0” then no stimulusis
sent out. See the section on Complex Levels for more information on the use and setup of
complex levels.
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Master

CHAPTER 7

MASTER

The Master functions perform data transfers across the bus. All bus commands, address
and datais selected by the user. A display of dataread by the analyzer is presented in a easy

to read format in hexadecimal and ASCII.

Maszter

Address

1

2

3

4

5

& 7

v SR e B e

ASCIT

aooolooo
oooololo
aooolozo
oooo1oso
oooolodn
oooolosn
noooloan
oooo1o7o
nooologn
oooolos0
00001040
0ooolo0E0
noooloco
oooo1ono

KL
KL
KL
TG
T4
T4
T4
T4
T4
T4
T4
T4
T4
T4

5a
5a
5a
1
56
56
56
56
56
56
56
56
56
56

34
34
34
34
34
34
34
34
34
34
34
34
34
34

1z
1z
1z
1z
12
12
12
12
12
12
12
12
12
12

8
T8
T8
75
1=
1=
1=
=]
1=
1=
1=
1=
1=
1=

&1
&1
&1
1
1]
1]
1]
6
1]
1]
1]
1]
1]
1]

34 1z
34 1z
34 1z
34 1z
34 12
34 12
34 12
34 12
34 12
34 12
34 12
34 12
34 12
34 12

8
T8
T8
T8
=]
=]
=]
=]
=]
=]
=]
=]
=]
=]

L1
L1
L1
L1
56
56
56
56
56
56
56
56
56
56

34
34
34
34
34
34
34
34
34
34
34
34
34
34

1z
1z
1z
1z
1z
1z
1z
1z
1z
1z
1z
1z
1z
1z

78
T8
T8
T8
T8
T8
T8
ifi=]
T8
T8
T8
T8
T8
T8

56
56
56
1
56
56
56
56
56
56
56
56
56
56

34
34
34
34
34
34
34
34
34
34
34
34
34
34

1z
1z
1z
1z
12
12
12
12
12
12
12
12
12
12

W,
wWd,
wWd,
wWd,
®Wd.
®Wd.
®Wd.
®Wd.
®Wd.
®Wd.
®Wd.
®Wd.
®Wd.
®Wd.

wWa,
xWa,
xWa,
xW,
®W¥d.
®W¥d.
®W¥d.
x4,
®W¥d.
®W¥d.
®W¥d.
®W¥d.
®W¥d.
®W¥d.

xWd,
xWd.
xWd.
xWd,
x4,
x4,
x4,
x¥d.
x4,
x4,
x4,
x4,
x4,
x4,

xWd, =
W, @
xVd,
xVd,
HWd.
HWd.
¥V, |
®Wd.
HWd.
HWd.
HWd.
HWd.
HWd.
V. .

Start Addr
End Addr
Data

;ﬂﬂﬂﬂlﬂﬂﬂ
;ﬂﬂﬂﬂllﬂﬂ

;123456?8

Command

D ata Width

|
[32

Memory Read

Addr Width 332—Standard

Buz Protect

off
off
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7.1 SETUP

To create aMaster window click on the Master icon g or click View then Master in
the main menu. The Master window contains a display showing data read in hex and ASCI|
at specific locations and a number of fields to define a bus transfer. A vertical scroll bar
presents additional data not appearing on the display.

The bottom of the window contains master controls. The command field sets the type of
transfer. Clicking on the command field brings up the following selections:

|0 Read
[0 W rike

‘temary Head

b emary 't
Configuration Bead
Configuration Y/rite
temory Read Multiple
temor Fead Line

bem ‘write and [nvalidate

The Start and End Address fields specify where to read or write data. During awrite
command the value entered in the Datafield is written between the start and end address.

The Buffered field, when set to “ON”, reads and writes data from a disk file instead of
the screen display. Thisis useful when a specific group of data valuesis written out to the
bus or when you want to write out the same data you read in.

The Bus Protect field disables the master functions when set to “ON”. This prevents the
accidental transfer of datawhen it is critical not to influence the operation of a system.

7.2 ACTIVATION

To start atransfer on the bus click on the Go icon . Toterminate atransfer click on
the Stop @ icon.
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CHAPTER 8
MISC

8.1 SESSIONS

The current state of the windows software including all open windows, trace data and
setup information can be saved to disk as a session. Saved sessions can be opened and
examined later for analysis.

8.1.1 Saving a Session

To save asession click on the Save Session icon = or click Filethen Save Session in
the main menu. A Save Session window opens to specify afile name and directory to save
the session. If there are trace windows opened and the trace data has not been saved you will
be prompted to saveit.

F35ave session As ... ’
Sample Hange: I To l Cancel ! 0K
File name: Folders:
|S ezzion]. ez o
ses3I0n 1308 0
se33i0n2. 285 £ Program Files

& PCIs00

Save sesz0n as: Dnves:

Seszzion Files [*.ze3) j I (= j
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8.1.2 Opening a Session

Tu

To open asaved session click on the Open Session icon [=] or click File then Open
Session in the main menu. An Open Session window opens to specify afile name and
directory to open the session.

Open session: I
Sample Hange: I To ; Cancel i 0K
File name: Folders:
|*.ses c:l
sezzion].ses 5
$ESTIONZ, 388 £ Program Files

& PCIS00

Lizt Files of Type ___ Drives:
Sezzion Files [* zez) j I = j
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8.2 TERMINAL MODE

Terminal mode allows you to communicate directly with the Analyzer. To enter terminal

mode, click on the Terminal icon @ on the toolbar or click Terminal then On Linein the
Main menu bar.

E3PCI Terminal _ O] ]

Display Mode: On Line

pc14

Clear Screen |

A blank screen with the Analyzer command prompt (PCI1>) will appear. At this point,

you can use any of the Analyzer commands. See Appendix A for acomplete listing of the
PCI500 commands.

8.3 ON LINE HELP

Help isavailable online to assist in operating the bus analyzer. To obtain help click on
Help in the main menu bar. Information can be found based on content or by searching.
Version number identification is displayed after selecting About PCI500.

[Eamtents
search fon HelE bk
Etatming echmeal S upEar. .
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APPENDIX A
PC1500 COMMAND SUMMARY

Trace Capture H Select histogram signals
GO  Start event capture R[I-8] Select histogram ranges
GOF Start capture forever wW Select waveform signals
GO [trig] Capture using trigger SY[1-81 Store setups

GO [level] Capture using level RS 1-81 Recall setups

GO HRJ(] Range histogram [count] SP[1-81 Store screen pages
GOHS|[c], Signa histogram [count] RP[1-8] Recall screen pages
Trace Buffer DS  Display setup

P Display next page CF  Configure options

P- Display previous page

P[fl] P[fl,f2] Display at frame number

PS[1-8] Search trace

PM[1-81 Set search condition
PD  Select trace display
PE[fl,f2] Display elapsed time

Trigger Setup

ABCD Set match conditions
LIL2L3L4 Setlevel conditions
TP Trigger position

0 Occurrence count
TO Trace qualifier

Miscellaneous

CL[1-81 Command line setup
CA[ 1-8] Command line activation

T Self test

I Clear current setup
SO Turn on go status

SF Turn off go status
WR Write raw setup data
RR Read raw setup data
VER Read version number
HELP[cmd] Help detail

CS Clock set

CR Clock read
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Configuration

LED ON/OFF Red LED control
M Capture / command toggle
S Select sample clock

Appendix A
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