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PREFACE

Theinformation in this document is subject to change without notice.

Silicon Control makes no warranty of any kind with regard to this material including, but not limited to, the
implied warranties of merchantability and fitness for a particular purpose. Silicon Control makes no
commitment to update nor to keep current the information contained in this document.

Silicon Control assumes no responsibility for the use of any circuitry other than circuitry embodied in a
Silicon Control product. No other circuit patent licenses are implied.

No part of this document may be copied or reproduced in any form or by any means without the prior
written consent of the Silicon Control.

COPYRIGHT 1999
Silicon Control



PCI550 Bus Analyzer Silicon Contral Inc.

TABLE OF CONTENTS

CHAPTER ONE INTRODUCTION
1.1 FEATURES
1.2 OVERVIEW
1.3 SPECIFICATIONS

CHAPTER TWO GETTING STARTED

2.0 UNPACKING AND INSPECTION

2.1 PREPARATION

2.2 PCl 550 JUMPER OPTIONS
2.21 JUMPER LOCATIONS
2.2.2 BAUD RATE JUMPERS
2.2.3 HANDSHAKING JUMPER BLOCK
224 RESET JUMPERBLOCK
225 CLOCK JUMPER BLOCK

2.3 FRONT PANEL SWITCHES, INDICATORS AND PORTS
2.3.1 LED INDICATORS
2.3.2 RESET BUTTON
2.3.3 EXTERNAL TRIGGER INPUTS/OUTPUTS
2.3.4 SERIAL PORTS

24 GETTING STARTED
24.1 POWER UP
24.2 COMMAND MODE
24.3 INITIALIZATION

CHAPTER THREE OPERATIONAL OVERVIEW
3.0 OPERATIONAL OVERVIEW
3.1 INTRODUCTION
3.2 PClI TRANSFERS
3.3 COMMUNICATIONS
3.3.1 RAW MODE/BINARY 1/O
3.3.2 USING THEANALYZERWITH A PC OR HOST
34 GETTING ACQUAINTED
3.4.1 INITIALIZATION
3.4.2 CAPTURING BUSACTIVITY
3.4.3 VIEWING BUSACTIVITY DATA
3.4.4 SETTING A TRIGGER
3.45 TRACE QUALIFICATION
3.4.6 HISTOGRAMS
3.4.7 BUSSTIMULUS
348 SUMMARY



PCI550 Bus Analyzer

CHAPTER FOUR DATA CAPTURE AND DISPLAY

4.0 INTRODUCTION
4.1 SAMPLING MODES
4.1.1 SYNCHRONOUS SAMPLING
4.1.2 ASYNCHRONOUS SAMPLING
4.2 EVENT SPECIFIERS
4.3 DATA CAPTURE MODES
4.4 CAPTURING DATA
4.4.1 SPECIFYING THENTH EVENT ASA TRIGGER
442 QUALIFYING THE TRACE
443 SETTING THE TRIGGER POSITION
) 444 SAMPLING MODE
4.4.5 INITIATING DATA CAPTURE
45 CAPTURING DATA VIA LEVEL COMMANDS
451 SETTING UP THE LEVEL COMMANDS
4.5.2 SETTING UP THE TRIGGER POSITION
4.5.3 CAPTURING DATA WITH LEVEL COMMANDS

4.6 CAPTURING WITH NO TRIGGER
4.6.1 GO MODE
4.6.2 GOF-GO FORVER MODE

4.7 DATA DISPLAY
4.7.1 SEARCHING THROUGH DATA
4.7.2 SIGNAL DISPLAY
4.7.3 SIGNAL/TIMING DISPLAY
4.7.4 WAVEFORM DISPLAY

4.8 UPLOADING DATA TO HOST
4.8.1 Uploading to a host

49 MODE SWITCHING

CHAPTER FIVE HISTOGRAMS

50 HISTOGRAMS

51 SIGNAL HISTOGRAMS
5.1.1 SPECIFYING SIGNALS OF INTEREST
5.1.2 SAMPLING MODES
5.1.3 RUNNING THE SIGNAL HISTOGRAMS

5.2 ADDRESS RANGE HISTOGRAMS
5.2.1 RUNNING ADDRESS RANGE HISTOGRAMS

CHAPTER SIX BUS MASTER
6.0 BUSMASTER
6.1 SETUPPARAMETERS
6.1.1 MASTER COMMAND
6.1.2 DATA WIDTH
6.1.3 ADDRESSWIDTH
6.1.4 ADDRESSAND DATA VALUES

6.2 INITIATING A MASTER TRANSFER
6.3 BUSPROTECT

6.4 SIMULTANEOUS MASTER/CAPTURE

Silicon Control Inc.



PCI550 Bus Analyzer Silicon Contral Inc.

CHAPTER SEVEN BUS STIMULUS

7.0
7.1
7.2
7.3
7.4

BUSSTIMULUS
SETTING UP THE PATTERNS
ACTIVATING THE BUS STIMULUS
HALTING THE STIMULUS
BACKPLANE SHORT TEST
7.4.1 PREPARING TO RUN BACKPLANE SHORT TEST

CHAPTER EIGHT COMMAND FILES

8.0
8.1
8.2
8.3
8.4
8.5

COMMAND FILES

SETTING UP A COMMAND FILE
EXECUTING A COMMAND FILE

HALTING A COMMAND FILE

STORING/ RESTORING COMMANDS FILES
LINKING COMMANDS FILES

CHAPTER NINE MISCELLANEOUS FUNCTIONS

9.0
9.1
9.2
9.3
9.4
9.5
9.6
9.7

MISCELLANEOUS
CONFIGURATION
CLOCK/ CALENDAR
SETUP/RESTORE SETUPS
SCREEN STORE/RESTORE
SETUPDISPLAY
INITIALIZATION

SELF TEST

CHAPTER TEN COMMAND SUMMARY



PCI550 Bus Analyzer Silicon Contral Inc.

CHAPTER ONE - INTRODUCTION

1.0INTRODUCTION

The PCI550 System Analyzer is an advanced diagnostic tool for developing and debugging PClbus
systems. The PCI550 supports both 32 and 64 bit systems and is available with several trace buffer sizes.
It's many functions include the capture and storage of PClbus signals - control of data capture/storage with
sophisticated trigger and trace conditions, Bus Stimulus to assert bus cycles/signals on the bus, real time
statisticshistograms, and much more. All on a single PCl board. This powerful combination of functions
provides users with a state of the art tool for debugging complex PCI bus interactions simply and
efficiently.

1.1 FEATURES

The PCI550 combines the features of a sophisticated logic analyzer with the plug in ease of a PCl
board. Furthermore, the PCI550 adds key new features such as:

1) diagnostic functions of an onboard software debugger via Bus Stimulus functions
2) system debug functions such as backplane short test
3) and the flexibility of a CPU via programmability.

A GENERAL PURPOSE PC| BUSDIAGNOSTIC SYSTEM ON A BOARD!
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* TRACE BUFFER OPTI ONS

* SAMPLI NG OPTI ONS

* DI SPLAY OPTI ON

* TERM NAL/ | NTERFACE

REQUI REMENTS

* TRI GGER/ TRACE
QUALI FI ERS

* BUS STI MULUS

* Hl STOGRAMS/ STATI STI CS

Silicon Control Inc.

FEATURES

4VB, 8MB OR 16MB SAMPLE TRACE BUFFER, EACH
SAMPLE 1S 128 BITS WDE - 96 PCl Sl GNALS
PLUS TI ME TAGS, 4 EXTERNAL | NPUTS;

133 MHZ SYNCHRONOUS SAMPLI NG
133 MHZ ASYNCHRONOUS SAMPLI NG

STATE DI SPLAY W TH | NTERVAL Tl MES
WAVEFORM DI SPLAYS

RAW DATA QUTPUT - BI NARY OUTPUT/ | NPUT
FOR UPLOADI NG TO HOST

USB and DB9 SERI AL PORT FOR STANDARD ASCI |
| NTERFACE TO VT100, PC, MODEM AND/ OR PRI NTER

QUALI FY BASED ON SI GNALS OR COMVBI NATI ONS
OF SIGNALS, ADDRESSES OR ADDRESS RANGES,
EXTERNAL TRI GGER | NPUTS, | NTERRUPTS,
TRANSFER CONTROL S| GNALS;

OCCURRENCE COUNTI NG FOR TRI GGERI NG,
SEQUENTI AL TRI GGER SEQUENCES; VARI ABLE
TRI GGER POSI TI ONI NG | N TRACE BUFFER;

PATTERN GENERATOR FOR PClI BUS S| GNALS, STI MULATE
SI GNALS | NC. SYS RESET, BACKPLANE SHORT TEST

COVWPUTE REAL TI ME H STOGRAMS OF SI GNALS,
COMBI NATI ONS OF SI GNALS, OR ADDRESS RANGES
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1.2 OVERVIEW

During development, testing and support of a product, an engineer relies on general purpose test
equipment such as oscilloscopes, logic analyzers, and emulators to investigate problem areas. Although
such equipment is useful in debugging board and component level problems, it can prove cumbersome in
analyzing system bus activity. General purpose test equipment requires a significant amount of set up time
to physically connect to the many bus signals. Once this is accomplished, meaningful information may be
hard to extract when complex interactions occur.

For PCI systems, Silicon Control's family of PClbus System Analyzers provide not only a simple means
of viewing bus activity, but also provide a convenient means of testing other boards in the system.
Checking the backplane voltages or testing the backplane for shorts are examples of features which can
assist you in analyzing your overall system performance. Furthermore, since the analyzers are PCI boards,
simply install the analyzer in a ot in the PCI chassis, connect it to a terminal, and begin capturing PClbus
activity by typing "GO". No special setups or cabling are required - areal time saver!

In some cases the PCI550 can be effectively used in conjunction with other test equipment such as the
VBAT Bus Anomaly Board (which detects PClbus timing violations) or a high speed oscilloscope. The
trigger inputs to the PCI550 enable the user to monitor multiple external signals for tracing and/or
triggering. The PCI1550 also outputs a level trigger on the front panel output port when the PClbus trigger
is encountered. This output can be used to trigger an oscilloscope.

The PCI550 can be used in a wide range of applications throughout the product development cycle.
During hardware development, the PCI550 can be an invaluable tool for debugging both software and
hardware. The PCI1550's sophisticated tracing controls allow it to zero in on specific sections of software
code as well asisolate hardware faults on particular boards.

During the system integration process, the PCI550 enables the user to access communications between
boards for timing and protocol analysis - in addition to interrogating the performance of other boards in the
system via the BUS MASTER functionality.

PCI1550's can be used in conjunction with host computers such as PC's either directly or remotely via
modem for production testing of PCI hardware or for field monitoring of equipment.
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1. 3 PCI550 SPECI FI CATI ONS

TRACE Sl ZE 32/64 BIT, 4 MB - P/ N PCI550-1

32/64 BIT, 8 MB - P/N PCI550-2

32/64 BIT, 16 MB - P/ N PCI550-3
SAMPLI NG RATES **133 MHZ SYNCHRONOUS - CAPTURE DATA ON SYSTEM
CLOCK

**133 MHZ ASYNCHRONOUS - VARI ABLE USER SPECI FI ED
SAMPLI NG FROM . 781 MHZ TO 133 MHZ
**FULL TRI GGER AND TRACE QUALI FI CATI ON APPLI ES

PCl TRACE SI GNALS ADDRESS & DATA | NTERFACE CONTROL ERROR REPORTI NG
AD[ 31: : 00] FRAVE# PERR#
C/ BE[ 3: : 00] # TRDY# SERR#
PAR | RDY#
STOP# SYSTEM
ARBI TRATI ON DEVSEL# CLK
REQH | DSEL# RST#
GNT# LOCK#
64- Bl T EXTENSI ON
JTAG CACHE SUPPORT AD] 63: : 32]
TDI SBO# C/BE[7::4]#
TDO SDONE PARG4#
TCK REQB4#
™G | NTERRUPTS ACK64##
TRST# | NTA#
| NTB#
| NTC#
| NTD#

TRACE QUALIFIERS 8 SPECIFIERS (A B, C D E F, GH EACH WTH 100 Sl GNAL
OPTI ONS; SPECI FI ERS AND D, OR' D, XOR D OR NOT;

OCCURENCE COUNTI NG TO 64K;

8 LEVELS FOR SEQUENTI AL TRI GGERS

EXTERNAL | NTERFACE USB PORT
DB9 SERI AL PORT W TH HANDSHAKI NG AND BAUD RATE
JUMPERS; ASCII- 8 BIT DATA, 1 STOP BIT, NO PARITY,
10 PIN CONNECTOR W TH 4 | NPUT TRI GGER PORTS, 1
OQUTPUT TRI GGER PORT PLUS GROUND; FRONT PANEL SYSTEM
RESET; FRONT PANEL RUN ( GREEN) AND USER DEFI NED( RED)

LED S
PONER +5V 4.2 AWPS OPERATING /.5 AW | DLE
ENVI RONVENTAL OPERATING TEMP: 0 TO 55 DEG C
STORAGE TEMP: -40 TO 85 DEG C
HUM DI TY: UP TO 90% NON- CONDENSI NG
DI MENSI ONS (| NCL. FRONT PANEL)
HEIGHT 4.4 IN
W DTH 7.0 IN
DEPTH 51N
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CHAPTER TWO - GETTING STARTED

2.0 UNPACKING AND INSPECTION

The PCI550 has been shipped in a specially constructed box to prevent damage during transit. If thereis
any evidence of mishandling, open the box in the presence of the carrier - if possible - and inspect the
product for any damage which may have occurred. Check for any loose or broken parts to the main board
and accessories. If any damage is evident, contact the shipping agent or Silicon Control immediately for
further instructions.

2.1 PREPARATION

The PCI550 can be installed in any dot in a chassis with a pcI compatible backplane. The PCI550
Analyzer operates on +5V.

Prior to installing the analyzer in a dlot, a number of jumper configurations should be reviewed. These

include the reset jumper and the serial baud rate and handshaking jumpers. The following sections detail
each of the jumper configurations.

2.2 PCI550 JUMPER OPTIONS
2.2.1 Jumper Locations

Figure 2.1 on the following page illustrates the locations of the jumpers and switches on the PCI1550
Analyzer. In addition the locations of the serial ports, front panel switches and LED indicators are also
noted.
2.2.2 Baud Rate Jumper

The Baud Rate jumper is IMPR9 and is located near the panel on the PCI550. Jumper block IMPR9 has

3 jumpers which are used to indicate the baud rate of the serial port on power up or reset. After power up,
the seria port baud rate may be changed via keyboard command or downloaded from a host.

SE PORT PCISS0
123 Bus Analyzer
REZ32 ] JMPR3
DE® Band Rate
PUSHEUTTON ]| OJMPR6 ETS
O JMPRS CTS
TRIGGER 1
oTIT [ ]FUSE System Power JMPR1 |:| 2
[ FUSE Fxiernal Power Faset
EXTERMAL — M n n i
POWEE.
IMPORTANT!

Usze only one FUSE - either in Syztem or External Holder

10
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Following are the jumper assignments for the various baud rates.

BAUD RATE JMPRI- 1 JMPRI- 2 JMPRI- 3

38. 4K out out out
19. 2K out out I'N
9600* * I'N I'N I'N
4800 I'N I'N aJT
2400 I'N out I'N
1200 I'N out out

600 out I'N I'N

300 aJT I'N aJT

Upon power up, the jumpers will determine the baud rate for the serial port. However, the user may then
modify the baud rate for the port via the CF (configuration) command. Simply type CF, and using the
space bar select the communications rate for the selected port. NOTE: upon power failure or if the board is
reset, the analyzer will be reset to the baud rate established by the JMPR9 jumper block.

THE FACTORY DEFAULT SETTING FOR THE BAUD RATE 1S 9600 BAUD - WITH ALL THREE
JUMPERS (JMPR9-1, JMPRI-2, JMPRI-3 INSTALLED).

2.2.3 Handshaking Jumper Block

Jumper block IMPR6,8 is used to establish the handshaking protocol for the serial port. Jumper 6
connects RTS and jumper 8 connects CTS. Figure 2.2 provides the various handshaking options available,
and the jumper configurations required. The options include Bypass, Monitor Carrier Detect (MODEM)),
No Hardware Handshaking (the default), and Full Handshaking.

The factory default setting is No Hardware handshaking with a software XON/XOFF protocol
implemented via a two wire and ground connection on the RS232 ports.

Jumper block IMPR6,8 is normally referred to as the TERMINAL port - as thisis the port which would
typically be connected to aterminal, PC, modem, or host computer.

The format for the analyzer's serial communications is 8 data bits, 1 stop bit, and no parity.
Communications is typically via ASCII characters except when binary or RAW mode has been selected for
uploading of data or downloading of setup information to the analyzer.

2.2.4 Reset Jumper Block
Jumper Block IMPR1 (see figure 2.2) is used to establish the type of resets to be performed when either

the user causes a RESET via the front panel or Bus Stimulus commands or when a SYS RESET is received
viathe backplane.

11
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Be sure to carefully review the reset options before instaling the analyzer in the Pa chassis. The
RESET jumper block IMPRL1 has 3 jumpers. Each jumper enables a different system reset option.

Junmper JMPR1-1 This jumper is used to hold the anal yzer "off"
while the systemis powering up. To prevent
t he anal yzer from hangi ng on power up due to
power supply fluctuations etc. TH S JUWPER
SHOULD TYPI CALLY ALWAYS REMAI N | NSTALLED I N
THE BOARD.

Junper JMPR1-2 The JMPR1-2 junper causes the analyzer to reset
when the front panel reset switch is pressed.
Typically this junper is installed so that the
anal yzer can be reset in the event the board
hangs. Al though the analyzer will be reset by
the front panel reset when this junper is
install ed, A SYSTEM RESET WLL NOT BE GENER-
ATED ON THE BACKPLANE UNLESS JUMPER JMPR1-3 | S
ALSO | NSTALLED. NOTE: DO NOT HAVE JUMPERS 2, 3,
AND 4 | NSTALLED AT THE SAME TI ME TO AVA D
MJULTI PLE RESETS.

Junmper JMPR1-3 Junper 4 is used to determine if resets from
t he backpl ane (such as a CPU SYS RESET) will
cause the analyzer to reset. If the user wants
nonitor or performbus activity during system
resets, then this junper should be renpved.
However, if the user wants the analyzer to
reset whenever the systemresets, this junper
shoul d be installed.

Defaul ts The default settings for the RESET junpers are
as follows:
JMPRL- 1 out
JMPRL- 2 I'N
JMPRL- 3 I'N

This configuration neans that the only way to
reset the analyzer is via the front panel reset
sw tch.

2.2.5 Clock Jumper Block

Junper Block 12 is used to select the clock used by the naster function
and on board processor. Normally this junper should be in position 2
whi ch selects the systembus clock. If no clock is present on the bus
junper 1 may be inserted which selects an on board 33 Mz clock. This
may be the case on a faulty backplane or if nonitoring the power up
sequence of a systemsince no clock is present before power up.

12
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2.3FRONT PANEL SWITCHES, INDICATORS, and PORTS

The front panel on the PCI550 has a wide variety of switches, LED indicators, and an RS232 port. Each of
these is described in the following section. Figure 2.4 on the following page illustrates the location and
designation of the front panel outputs/indicators.

2.3.1 LED Indicators

The PCI550 has two LED indicators on the front panel. The first is the user specified RED LED. The
user can select any signal to be indicated via this LED. This enables the user to visually monitor the status
of a signal/device during system operation. Any of the backplane signals or external inputs can be selected
as the signal to be monitored with this LED. The signal is selected via the command LED ON and LED
OFF. The indicator will belit when the signal istrue (I.E. grounded or =0 on the state display).

The second LED indicator is the Green Power indicator. This LED shows that the analyzer has power
and that the onboard processor is running.

2.3.2 Reset Button

There is reset button on the PCI550's front panel. The operation of this button is determined by the
configuration of the IMPRL1 jumper block. If the B-3-2 jumper isinstalled, the front panel switch will reset
the analyzer when depressed. When the B-3-3 jumper is installed, the front panel reset switch will also
cause a SYS RESET on the backplane - resetting the entire PCI chassis. Be sure to check these jumpers
prior to installing the analyzer in the system. Refer to section 2.2.3 for additional information.

2.3.3 External Trigger Inputs/Outputs

The PCI550 has a 20 pin connector port on the front panel to accommodate 8 external inputs, one
output, 9 associated grounds and 2 unused. The inputs /outputs are standard TTL levels, and can be
accessed via the cable provided. The pinout of the connector is shown below. The top row of signals (if you
are looking straight towards the front panel with the LED's on the right) are the signal pins. The bottom row
isthe ground pins. The signal pinsfrom left to right are : External Inputs 1,2,3,4 and Trigger Output.

EXTO |EXT1 [EXT2 | EXT3 [ EXT4 |EXTS | EXT6 | EXT7 | OUT

GND |GND [GND |GND [GND | GND [ GND | GND [GND

EXTERNAL | NPUTS/ OQUTPUTS

The inputs are automatically monitored/captured during PCI data capture. These signals are displayed as
part of the state display. In addition the external inputs can be selected as trigger signals and trace qualifiers
viathe event specifiers (A,B,C,D).

The External Output can be used to trigger an external device such as an oscilloscope or a host
computer. The state of the output switches when a trigger is encountered. The output will change states
only once per data capture sequence. The user can select whether to switch high or low via the CF
(configuration) command on the analyzer.

13
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2.3.4 Serial Ports

The PCI550 has one DB9 seria port on the front panel. This is the port which would typically be
connected to aterminal, PC, modem, or host computer for communications.

The baud rate and handshaking for the serial port is controlled by the JMPR9 jumper block as described
earlier in this chapter. The default settings for the handshake and baud rate are as follows:

DEFAULTS

9600 Baud (jumper JMPR9-1,J MPRI-2, and J MPRI-3 installed)
No hardware handshaking (no jumpers on JM PR6,8)
Protocol N-8-1 (No parity, 8 hits of data, 1 stop hit)

The standard communications is a software XON/XOFF 2 wire and ground serial communications scheme.
Figure 2.5 contains the pinouts for the DB9 connector. See the sections on the baud rate and hand-shaking
jumpers for details on configuring those options.

DB-9 TO DB-25 CABLE CONNECTION

RS232 Cable Pinouts
DB-9 DB-25
Connector Connector
to
to
to
to
to
to
to
to

OFRPOORANOWN
ONNOOOOTDWN

FIGURE 2.5

Connecting to a Terminal

In order to connect a standard ASCII terminal such asaVVT100, or to use a PC with aterminal emulator
such as PROCOMM or CROSSTALK, simply connect the serial port on the terminal/PC to the PRIMARY
port on the analyzer with the serial cable provided with the analyzer. This cable has a DB9 connector on
one end which will connect to the analyzer. The other end has a DB25 which will connect to terminal/PC.
(Many PC's have DB9 connectors on their seria ports. In this situation, a DB9 to DB25 adapter will be
required).

24 GETTING STARTED

The next step isto install the PCI550 in a dot in the PCI chassis. Power to the chassis should be off when
installing the analyzer in a dot. Install the analyzer in the chassis, and then connect the terminal or PC to
the primary serial port on the analyzer via the RS232 cable provided with the analyzer. Next, connect the
DB25 end of the cable to the terminal or PC. If the terminal/PC is not already powered up, turn the power
on at this point.

14
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2.4.1 Power Up

Next, power up the PCI chassis. The GREEN RUN LED indicator on the front panel of the analyzer
should be illuminated - indicating that the analyzer is powered and running. (Note: the analyzer utilizes
only the +5V for operation). The terminal screen should display the following banner:

khkkhkkhkhkkhkhkhkhkhkhkhhkhhkhkhkhhkhkhkhkhhkhkhkhkhkhkhhhhhhhhhhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*%x

PCI 550 PCI BUS ANALYZER
SI LI CON CONTROL
847-634-9313

COPYRI GHT 1999

* *
* *
* *
* *
* *
* *
* *
* *
* *
* *

L R R R R

In addition directly below the banner, the analyzer configuration will be displayed. The software and
hardware revision, and the memory size will be displayed. This information can be reviewed at any time
viathe VER command.

If for any reason the banner does not appear on the screen or if it appears garbled, check the following
items:;

1) Power down and check the jumper settings on the analyzer, including the baud rate jumpers and the reset
jumpers. Insure that the analyzer and terminal baud rates and protocols match. The analyzer factory default
settings are 9600 baud with an N-8-1 protocol (no parity, 8 bits of data, 1 stop bit).

2) If the Green RUN indicator isilluminated but the analyzer does not appear to be communicating with the
terminal, press the reset button on the analyzer. It is possible a power supply or battery problem may cause
the analyzer to hang on power up. However, as long as the IMPR1-2 jumper is installed, the front panel
reset switch will reset the analyzer circuitry.

2.4.2 Command M ode

Once the analyzer is powered up, it should be in COMMAND MODE - in which the "PCI>" prompt
appears. At this point, the user can enter any of the analyzer commands. (For a complete listing of the
commands on the screen- type "HELP" and return.)

Command mode is similar to interactive BASIC in that the user enters a command and it isimmediately
executed. The other analyzer mode is PROGRAM MODE - where a sequence of commands is created in a
command file - and is executed upon command or (if selected) upon powerup/reset.

Execution of a command file can be terminated at any time by typing CTRL C. The analyzer should
then return to COMMAND MODE.

In COMMAND MODE, there are editing features to assist the user if commands are entered incorrectly.
Following isalist of control/editing function keys supported by the analyzer.

KEY FUNCTI ON
BACKSPACE Del ete or erase characters on the sane command |ine.
CTRL X Del ete an entire command |ine
ESC Exit or abort and return to comand node. (Note:
in specific instances CTRL Cis required to abort
an operation. These will be noted under the

speci fi c commands)

15
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2.4.3 Initialization

To reset the analyzer to the factory default settings - the user must INITIALIZE the board via the "I"
command. The default settings for the PCI550 parameters are SYNCHRONOUS sampling, trigger
positioned at the midpoint of the trace buffer, and X's or Don't Cares for all trigger/trace qualifier options.
Figure 2.6 illustrates the factory default/initialized settings for all of the PCI550 parameters.

PCl >DS
khkkkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkx*%x PG ’\M\TO_' w\JDI TIO\IS khkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk*x*%x
TRANSFER ! I NTERRUPT ! BUS I EXT
R ADDRESS DATA  AMAS LWDS ER AKI  REQ ACK ACK! GRANT REQ BSY CRI XXXX
W 17654321 I/0 3210 3210 14321
.......................................... o [P
A X =X =XKKKXK XX X XXX X XXX X X XK XXX X X XXX
B: X =XKXXXX =XXXKXXX XX X X XX X X XXX X X XXX XXX X X XXXX
C X =XRKKXX =XKKKKXXK XX X XXX X X KKK X X XXX XXX X X XXX
D: X =X00KKXX =XOKKXX XX X XXX X X XXX X X XXX XXX X X XXXX
khkkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkkkkkk*x*%x PRCmAM LEVELS khkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*%x
LEVEL IF EVENT OCCURS THEN - TRI G? ELSE - TR G? TRACE CLOCK
1 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
2 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
3 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
4 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
5 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
6 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
7 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
8 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
PRESS ANY KEY FOR MORE SETUP | NFORMATI ON (ESC TO EXIT)

khkkkkkkhkkhkkhkkkkhkhkkhkkkkkkkkk* &NERAL SETUP INFCR’\M\TI O\J kkkkkkhkkhkkhkkhkkhkkhkhkkhkkhkkkkkkkk*x

TRI GGER PCSI TION = 1/2 TRACE DI SPLAY = SI GNAL
TRACE QUALI FI ER = ALL MASTER AM CCDE = 3D
OCCURRENCE COUNT = 00001 MASTER BUS REQUEST = BR3
SAMPLE CLOCK = SYNCH

Kxkkkkkkxkkkkxxxxx% H GH SPEED TRACE SETUP | NFORMATI QN * % % * % % % % % % k & & & & % % * &

SAMPLE CLOCK = 200 Mz

TRI GGER PCSI TION = 1/2

TRACE DI SPLAY = SI GNAL/ TI ME
SI GNAL GROUP NUMBER = 00

PCl >

FIGURE2.6 DATA SUMMARY SCREEN

16
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CHAPTER THREE OPERATIONAL OVERVIEW

3.0 OPERATIONAL OVERVIEW

This chapter provides a brief overview of the analyzers functions and includes a "GETTING
ACQUAINTED" section which steps the first time user through the most commonly used analyzer
features. Details of each of the analyzers functional areasis contained in subsequent chapters.

3.1INTRODUCTION

The PCI550's operational mode is based on execution of commands either interactively or via command
files (programs). Similar to BASIC, the user simply enters an ASCIl command via the keyboard - or creates
aprogram via the command files.

The PCI550 Command Summary may be listed on the screen via the HELP commands (note: there are
multiple HELP screens). Figure 3.1 illustrates the HELP screens. To execute a command, simply enter the
ASCII characters viathe keyboard.

For additional details on any of the commands, refer to the COMMAND SUMMARY chapter in this
reference manual .

3.2PClI TRANSFER MODES

The PCI550 Analyzer supports a wide variety of PCl transfers for both data capture and data
transmission. The analyzer will capture or transfer PClbus cycles in the following modes:

C/BE[3::0]# COMMAND TYPE
0000 Interrupt Acknowledge
0001 Special Cycle

0010 1/0 Read

0011 I/0 Write

0100 Reserved

0101 Reserved

0110 Memory Read

0111 Memory Write

1000 Reserved

1001 Reserved

1010 Configuration Read
1011 Configuration Write
1100 Memory Read Multiple
1101 Dual Address Cycle
1110 Memory Read Line
1111 Memory Write and Invalidate
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PCl >HELP
EE IR I I S I I I I I I I I I I I I I L I I HELP ER IR I I S S I I I I I I I I I I I I
COMMAND:

IR SR RS RS SRS EEEEEEEEEREEEEEEEEEESE] mND SU’MRY IR SRR SRS RS R EEREEREEEEEEEESEEEEESEE]
----------- TRACE CAPTURE ----=------ se-e------- BUS CONTROL ----=-------~
[ce) - START EVENT CAPTURE BR, BRS, BRL - WORD, BYTE, LONG READ

& F - START CAPTURE FOREVER BW BWS, BW. - WORD, BYTE, LONG WRI TE
G TR § - CAPTURE US| NG TRI GGER BS, BSS, BSL - WORD, BYTE, LONG MODI FY
GO(LEVEL) - CAPTURE USI NG LEVEL

GO HR(Q) - RANGE HI STOGRAM ( COUNT) BRB, BRBL -WORD, LONG BLOCK READ
GO HS( Q) - SI GNAL HI STOGRAM ( COUNT) BWB, BWBL -WORD, LONG BLOCK WRI TE
----------- TRACE BUFFER -----=------

P - DI SPLAY NEXT PAGE BR64 -PCl 64 BLOCK READ

P- - DI SPLAY PREVI OUS PAGE BWG4 -PCl 64 BLOCK WRI TE

P(F) (F1, F2)-Dl SPLAY AT FRAMVE NUM

PS( 1- 8) - SEARCH TRACE BM - BUS REQUEST/ MODI FI ER
PM 1- 8) - SET SEARCH CONDI TI ON BC( 1- 8) - SET BUS CONDI TI ON

PD - SELECT TRACE DI SPLAY BA( 1- 8) - SEND BUS CONDI TI ON
PE(F1, F2) - DI SPLAY ELAPSED TI ME Bl (1-7) - SEND BUS | NTERRUPT/ ACK
----------- TRI GGER SETUP ----=------ BT - BACKPLANE TEST

ABCD - SET MATCH CONDI TI ONS BP -BUS CONTROL ON OFF
L(1-8) - SET LEVEL CONDI TI ONS

P -TRI GGER POSI TI ON

o) - OCCURRENCE COUNT

TO - TRACE QUALI FI ER

TYPE "HELP MORE", "HELP VSB", "HELP GEN' OR "HELP VXI" FOR ADDI TI ONAL COMVANDS

EE R R R

PCl >HELP MORE

KAKKKAKKKKKKKKKKRKK KK KRR K KKK ARR K KA Ak HE| P A X h ok kk kA kh ok ko kA Rk ok ok kk kX ko ko ko ko ko k ok koK x

COMVAND:
khkkkkhkkhkkhkkhkkhkhkhkhkkhkhkkhkhkhkhkkhkhkhkkkkkkkx*%x mND SU’MRY w\rl'l NUED kkhkkkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkkkkkkkkkkk*%x
----------- CONFI GURATION --------- ---------- MSCELLANEQUS ---------
S - SELECT SAMPLE CLOCK CL(1-8) - COWWAND LI NE SETUP
H - SELECT HI STOGRAM SI GNALS CA(1-8) - COVWAND LI NE ACTI VATI ON
R(1-8) - SELECT H STOGRAM RANGES T -SELF TEST
w - SELECT WAVEFORM S| GNALS | - CLEAR CURRENT SETUP
SS(1-8) - STORE SETUPS SO -TURN ON GO STATUS
RS( 1- 8) - RECALL SETUPS SF - TURN OFF GO STATUS
SP(1-8) - STORE SCREEN PAGES WR -WRI TE RAW SETUP DATA
RP(1-8) - RECALL SCREEN PAGES RR - READ RAW SETUP DATA
DS - DI SPLAY SETUP VER - READ VERSI ON NUMBER
CF - CONFI GURE OPTI ONS HELP(CMD) - HELP SUMVARY ( DETAI L)
------- H GH SPEED COMVANDS ------- \Y - READ BUS VOLTAGES
HSP - DI SPLAY TRACE RT - READ TEMPERATURE
HSPD - SELECT TRACE DI SPLAY () - CLOCK SET
HSPE - DI SPLAY ELAPSED TI ME CR - CLOCK READ
HSTP - TRI GGER PGCsI TI ON LED OFF/ ON- RED LED CONTROL
HSS -SELECT SAMPLE SPEED ------ PRI NTER/ PASSTHRU PORT - - - - -
HSW - SELECT SI GNALS (8 MAX) CTRL-T - PASSTHRU TOGGLE

CTRL- P - PRI NT SCREEN
M - CAPTURE/ COWAND TOGGLE CTRL-O - PRINT ECHO TOGGALE
khkhkhkhkhkhkhkhkhkhkhkhkhhkhhhhhhhhkhhhhhkhhhhhhkhkhkhkhkhkhkhkhhkhkhkhhkhhhhkhkhhhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkxkk*x*x*%
PCl >

FIGURE 3.1 HELP MENUS
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3.3COMMUNICATIONS

Communication with the PCI550 Analyzer is via the primary serial port on the front panel. This port
may be connected to a standard 80 column ASCII terminal such as a VT100, to a modem for remote
communications, or to a PC or other host computer. The PCI550 uses a straight forward two wire and
ground serial communications scheme with a software XON/XOFF protocol implemented. Other
handshaking options are available - including Full and ByPass Handshaking. For details on the
configurations for these options, see Chapter 2.

To connect to a termina (or a PC running a terminal emulator package or the new PCIWINDOW
program) simply use the serial cable provided with the analyzer.

The factory default BAUD rate is 9600 - however the analyzer supports the range of 300 to 38.4kb.
Refer to Chapter 2 for instructions on how to change the baud rate jumper settings. The jumpers establish
the baud rate upon power up or reset, however, once the analyzer is powered up and communicating with
the terminal or host, the baud rate may be changed via the CF command.

The communications ASCI| protocol is N-8-1 or no parity, 8 bits of data, 1 stop bit.

For connecting to a modem, it may be necessary to use a hardware handshaking scheme, and to utilize
additional control lines. Refer to the MODEM manual for instructions on the type of communications
scheme to use. The pin outs for the serial connectors and cables are provided in Chapter 2.

3.3.1 Raw Mode/ Binary I/0

The PCI550 has a RAW mode output designed for uploading trace buffer data to a host computer in a
condensed binary format. PCIWINDOW (the optional PC based software interface package for the
PCI550) utilizes this mode when uploaded/downloading data from the analyzer. Trace buffer data can be
uploaded in this condensed format for offline processing or archiving.

In addition, the analyzer can aso be downloaded with setups in binary format. Care must be taken when
loading setups to insure that valid patterns are downloaded. The command to download setup information
in binary format is WR - Write Raw Setup Data. The host can also interrogate the analyzer for current setup
information in binary mode. This is implemented via the RR - Read Raw Setup Data command. Detailed
information on the binary formats for Raw Data Read and Write will be provided upon request. Contact
Silicon Controls for details.

3.3.2Using the Analyzer with a PC or Host

There are number of options when using a PC or other host such as a SUNworkstation with the PCI550
Analyzer. First is to utilize a terminal emulator package. There are a wide variety of these types of
packages currently on the market - including PROCOMM, ZAP, CROSSTALK, and others. Most terminal
emulators support a VT100 emulation mode - which is compatible with the analyzer. There are a number of
benefits to using a host with a terminal emulator package versus a stand alone terminal. First of al, most
emulator packages have command/programming facilities which enable the user to create custom programs
to interface with other devices. Figure 3.2 illustrates a straightforward demo program for PROCOMM
which interfaces with the analyzer, creates screens on the PC for prompts and messages, and uploads
information from the analyzer. The program was created as a simple ASCI|I file which can be generated via
EDLIN or most word processing packages. The program is invoked while under PROCOMM.

A second advantage to having a host with disk drives, is the ability to upload trace buffer data for offline
analysis and archiving. Terminal emulators typically have built in facilities for opening and closing files.
For example, with PROCOMM, the user simply opens the log file (via ALT F5) and then instructs the
analyzer to upload data with a command such as P1,1000. This will upload samples 1 to 1000 inclusive.
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This data will then

be automatically stored into the log file for subsequent review. To close the log file

simply type ALT F5 again.

For PC users, Silicon Control also offers PCIWINDOW - a PC based user interface package which
provides point and click operation, support for high resolution graphical displays, file storage of data and

setups, and much more. For details on this optional user interface package, consult the PCIWINDOW
data sheet or user manual.

1: START:
2 '\/ESSA(E RS SR RS SRR S S SRS S SRS R EEEEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEEEE
3. MESSAGE "* * !
4. MESSAGE "* * !
5. MESSAGE "* * !
6: MESSAGE "* * !
7. MNMESSAGE "* PCl BUS SYSTEM ANALYZER *
8 MESSAGE "* DI AGNCSTI C TEST #1 * !
9: MESSAGE "* * !

10: MESSAGE "* * !

11: MESSAGE "* * !

12 ’VESSAE LR S SRR RS SRR S S SRS SRR SR EREEREEEEEEEEEEEEEEEEEREEEEREEEEEEEEEEEEE A

13: MESSAGE " "

14: MESSAGE "PRESS S TO BEG N, PRESS E TO EXI T"

15: MESSAGE " "

16: GET S1

17: SWTCH S1

18: CASE "S'

19: GO TO TEST1

20: ENDCASE

21:

22: CASE "E"

23: EXIT

24: ENDCASE

25:

26: DEFAULT

27: GO TO START

28: ENDCASE

29:

30: TEST1

31: TRANSMT "V ;. LOG BACKPLANE VOLTAGES

32: WAITFOR "*"

33: *TRANSM T "RT ;. LOG SYSTEM TEMPERATURE

34: WAITFOR "*"

35: TRANSM T "RS1 ;. LOAD PARAMETERS FOR DATA CAPTURE

36: WAITFOR "*"

37: MESSAGE " "

38: TRANSMT "GO A B ; CAPTURE BUS ACTIVITY WTH TRI GGER

39: WAITFOR "TRACE STOPPED!

40 V\p\ITFO? LR R b I R R I I R Sk I I S I S I L

41: WA TFOR "*"

42: TRANSM T "PO 4000 ;. UPLOAD CAPTURED BUS ACTIVITY

43: WAITFOR  "TRACE STOPPED!

44 V\p\l TFm LIRS I R IR R I S I S I S I O L

45: WAl TFOR  "*" : VAIT TILL DATA UPLOADI NG COVPLETE

46: MESSAGE " *ok kK TEST CYCLE COVPLETE ****"

47: GOTO START

FIGURE 3.2

3.4GETTING ACQUAINTED
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This section provides a brief overview of the most commonly used features of the PClbus Analyzer to
enable the user to quickly become familiar with the general operation of the the PCI550. Subsegquent
chapters detail all of the analyzers functions.

3.4.1 Initialization

The first step in using the board is to perform an initialization to insure that all settings are reset to the
factory default status. Thisis accomplished by typing "I" on the COMMAND line. (Note: a Command Line
beginswitha "PCI>".)

3.4.2 Capturing Bus Activity

The next step isto simply begin capturing PClbus cycles. Thisis often the first step in debugging to gain
insight as to what type of PCI transfers are occurring. Since the initialization reset the sampling mode to
SYNCHRONOUS, with no trace qualifiers, we are now ready to proceed with data capture.
SYNCHRONOUS sampling means that the backplane will be sampled on each system clock and that one
sample will be stored per bus cycle, i.e. synchronous with bus activity.

To begin data capture, simply type "GO" and return. The analyzer will immediately begin to store
PClbus activity. If the display indicates that no cycles are being stored, check to insure that PClbus activity
is indeed occurring on the backplane, and the CPU is not simply performing onboard operations where the
backplaneis not accessed. Figure 3.3 illustrates the GO screen during data capture.

&0

khkkkkhkkhkkhkkkkkkkkkkkkkk*x TRACE AC"I'IVE khkkkkkhkkhkkhkkhkkkhkhkhkkkhkkkkkk*x

LEVEL TRIGGERED CYCLES BEFORE  CYCLES AFTER  BUFFER
TRI GGER TRI GGER FULL

1 NO 000000 000000 NO

FIGURE 3.3 GO SCREEN

Once the analyzer begins collecting data, it will continue to store data until the trace buffer is full. In
this case, since the trigger is positioned in the middle of the trace buffer, the analyzer will fill HALF of the
trace buffer only.( See the TP command to modify the trigger position setting.) If for any reason, you need
to halt the data collection process, simply hit the ESC key.

3.4.3 Viewing Bus Activity Data

Now that data has been stored in the analyzer's trace buffer, the user has a number of different options
for viewing the data. First is the state display. The initialization reset the analyzer to this display mode. In
the state or "SIGNAL" display all of the PCI signals are shown next to the frame or sample number. Figure
3.4 is an example of atypical signal display. In addition to the PCI signals, externa signal inputs are also
displayed. To view additional samples, simply type P followed by the starting sample number, a comma,
and then the ending sample number. For example, to output samples 5 to 20 on the screen, simply type
"P5,20" and hit enter. Another option is simply to type P or P- to scroll forward or backward one page at a
time.
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Kxkkkkkxxkkkkkxxxxx* TRACE STARTED AT 06: 43: 40 06/ 27 Q4 * * F %%k kkk ok k& ok kk kK k%

CYCLES BEFORE TRI GGER = 065535 CYCLES AFTER TRI GGER = 065535
=======l<===== 64 B|I T ====>l<===== 32 B|T ====>IF | TSLI D P S
! P R A PRGRRRTOSS CREE
FRAME | ADDRESS C/BE A E C! ADDRESS CBE AENMDDOCEEINIRL SRR EXT
I DATA 7654 RQK' DATA 3210 RQTIEY Y PKL L DCBA KT R R 3210
em e e — - - | e e e o | e e e e e oo i |
-000007! 3CFF7332 1110 0 1 1!'000F3820 0110 0 1 11111101 1111 01 1 1'1111
-000006! 3CFF7332 1110 0 1 1!'000F3820 0110 0 1 11111101 1111 01 1 1!'1111
-000005! 3CFF7332 1110 0 1 1!/000F3820 0110 0 1 1!/1 111101 11121 01 1 1'1111
-000004! 3CFF7332 1110 0 1 1100000004 00OCO 0 1 21/1 111101111201 1 1'1111
-000003! 3CFF7332 1110 0 1 1!00000004 0000 11 1'1111101 111101 1 1'1111
-000002! 3CFF7332 1110 0 1 1!00000004 0000 11 1'1 1111011111 01 1 1'1111
-000001! 3CFF7332 1110 0 1 1!00000000 00OO0O 1 1 2!/1 1111011112701 1 1'1111
+TRIG !3CFF7332 1110 O 1 1! 00000000 0000 0 1 1'0 111101 1111 01 1 111111
+000001! 3CFF7332 1110 0 1 1!00000000 1110 01 1'2 011101 1121 01 1 1!1111
+000002! 3CFF7332 1110 0 1 1!08080808 1110 0 1 1'1 01110 0 1121 0 1 1 1!1111
+000003! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 011100 1121 0 1 1 1!1111
+000004! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!11 011100 1111 01 1 11111
+000005! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!21 011100 1111 01 1 11111
+000006! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 01110 0 1121 0 1 1 1!1111
+000007! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 011100 1121 0 1 1 1!1111
*xkkkkkxxkkkk*kxxx%%%* TRACE STOPPED AT O06: 43: 40 06/ 27/ Q4 * %% %% % %k sk ok k& ok Kk kk k

FIGURE 34 BASC SIGNAL DISPLAY

The next method of data display is SIGNAL/TIMING where the state information is displayed along
with the interval or period time. The interval time is the time from the beginning of the prior sample to the
beginning of the current sample as shown in the following figure.

SAMPLE SAMPLE
CLk 1 2 1
| | | |
| | | | 0
| <--1 NTERVAL Tl ME------ >|
FOR SAMVPLE 2

To select the timing display, type "PD" and return. Then use the space bar to toggle the display options
to "SIGNAL/TIMING". Figure 3.5 shows atypical signal/timing display.

The third method to display PClbus datais viatiming waveforms. This option is selected by toggling the
display options under the "PD" command to "WAVEFORM".

Since it is not possible to view all the PCl signals simultaneoudly, it is necessary to select a subset of
signals for viewing. This is accomplished via the "W" command. Type "W" and then using the ENTER or
RETURN key, move the cursor to the signals of interest. To select a signal, hit the space bar. The "X" will
change to "A" for active. Hit the space bar again to deactivate the signal. Up to 10 signals may be viewed
simultaneously.
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Kxkkkkkxxkkkkkxxxxx* TRACE STARTED AT 06: 43: 40 06/ 27 Q4 ** F % %k %k k ok k& ok k ok k kK %

CYCLES BEFORE TRI GGER = 065535 CYCLES AFTER TRI GGER = 065535
=======I<===== 064 BIT ====>I<===== 32 BIT ====>IF | TSLI D P S
! P RA PRGRRRTOSS CREE
FRAVE | ADDRESS C/BE A E C! ADDRESS CBE AENMDDOCEEINIRL SRR EXT
YPKLLDCBAKTR R 3210

! DATA 7654 RQK DATA 3210 RQTEY
| !

+000008! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!'1 011100 1111 0 1 1 1!1111
! 000000080 NS !

+000009! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1!11 0011 0 0 1111 0 1 1 1!1111
! 000000080 NS !

+000010! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!'1 111101 1111 0 1 1 11111
! 000000080 NS !

+000011! 3CFF7332 1110 0 1 1!00000003 0000 1 1 1'1 111101 1111 01 1 1!'1111
! 000000080 NS !

+000012! 3CFF7332 1110 O 1 1! 00000003 0000 O 1 1'121 111101 1111 0 1 1 11111
! 000000080 NS !

+000013! 3CFF7332 1110 0 1 1! 00000000 0000 0 1 1'1 111101 1111 01 1 1!'1111
! 000000080 NS !

+000014! 3CFF7332 1110 0O 1 1! 00000000 0000 O 1 1'21 111101 1111 01 1 11111
! 000000080 NS !

+000015! 3CFF7332 1110 0 1 1! 00000000 0000 0 1 1'1 111101 1111 0 1 1 1!'1111
! 000000080 NS !

kkkkkkhkkkkkkkkkkkkkk*x TRACE STCPPED AT 06.43.40 06/27/94 kkkkkkhkkhkkhkkhkkhkkhkkkkkhkkkkk*x

FIGURE 3.5 S GNAL AND TIME TAG DSPLAY

Figure 3.6 shows a typical waveform display. To page through the waveform data, smply type P or P-.
(To continue to page forward or backward, simply hit the RETURN key repeatedly). After viewing the
waveforms, change the display back to "SIGNAL" by toggling the options under the "PD" command.

3.4.4 SettingaTrigger

The next step is to set a trigger or reference event for data capture. This is the same as a trigger on a
traditional logic analyzer. The event specifiers A,B,C, and D are used specify atrigger condition. The first
step is to select the type of trigger to be used. Individual or combinations of signals may be used. Other
options include address or data ranges, interrupts, or some combination of the above. In this example, an
address range will be established for use as a trigger event.

The first step is to type "A" as shown in Figure 3.7. All of the available signals will then be displayed.
Using the enter/return key, move the cursor to the field preceding the address field, which contains a =. Hit
the space bar to change this to a>. This will establish the address as the lower end of the range of interest.
Then hit return to move the cursor to the address field, and enter the lower end of the address range, and hit
escape to exit this command. (Note: addresses are entered as HEX digits). Now, the upper boundary of the
address range is to be entered. The event specifier "B" will be used to designate the upper boundary. Type
"B" and then repeat the process used for setting up "A" except that < should be selected instead of >, and
the upper address boundary isto be entered in the address field.

To actually use A and B as triggers, they are used in conjunction with the GO command. Furthermore,
the A and B specifiers must be used in Logical combination. The PCI550 supports ANDing, ORing, and
XORing. Type "GO A.B" and hit return. ("A.B" means A anded with B). This instructs the analyzer to
begin collecting data, searching for bus activity which satisfies the condition "A.B" - i.e. the address is
within the specified range. Once this address is detected, the cycle will be locked into the specified trigger
position (which in this case is the middle of the trace buffer). The analyzer will then continue to store bus
cycles until the buffer is full- or until the user aborts data capture via the ESC key. The trigger event is
always stored as the "0" sample in the trace buffer. Samples which occurred before the trigger event, have a
negative sample number. To view the trigger event, type "P0".
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kkkkkkhkkkkkkkkkkkkkk*x TRACE STARTED AT 06. 43. 40 06/ 27/ 94 kkkkkkhkkhkkhkkhkkhkkhkkkkkkkkk*x

1
T e

1
N

1
e

Lo o m o o e e e e e e e e e e e e e e e e e emeemeaos
LK 0

Lm m m m mmm e e e e e e iiiieeeeo -
STP 0

Lo o m o o e e e e e e e e e e e e e e e e e emeemeaos
DSL 0

Lm m m m mmm e e e e e e iiiieeeeo -
TRY 0O

Lo o m o o e e e e e e e e e e e e e e e e e emeemeaos
IRY 0

Lm m m m mmm e e e e e e iiiieeeeo -
FRM 0

1
R

FRAVE  -000080 -000071 -000062 -000053 -000044 -000035 -000026 -000017
¥k hkhkhhhhhkhkkxkkkkkkkkx TRACE STCPPED AT 06.43.40 06/27/94 EE R I R

FIGURE 3.6 WAVEFORM DISPLAY

3.4.5 Trace Qualification

To qualify the trace or data captured on the PCI550, a process similar to specifying a trigger is used. In
this example, we will instruct the analyzer not only to trigger on the address range specified in the previous
section, but also to store only accesses to this address range. To do this, type "TO" to enter the Trace Only
command. In the field containing "ALL", enter "A.B" then hit return. This instructs the analyzer to store
only events which satisfy the condition "A.B" - i.e. within the address range specified.

To actually begin collecting data, type "GO A.B" as outlined in the pre-vious section. Now, "A.B" will
be used as atrigger, and also used to qualify the trace.

3.4.6 Histograms

The PCI550 can capture data in real time and compute statistics of signals, combinations of signals, and
of address ranges. The data can be collected synchronously or asynchronously for analysis.

Signal Histograms

The PCI550 can determine the number of samples in which signals and/or combinations of signals are
true. As an example, to monitor Bus Utilization, the user might monitor the FRAME signal. To do this
follow these simple steps:

1) Select 25 or 50Mhz sampling viathe"S" command.

2) Type "H" and use the return/enter to move the cursor to the FRAME line. Then use
the space bar to select the signal (s) as active. Then hit ESC to return to command mode.

3) Check to insure that the trace is not qualified - i.e. type "TO" and insure that ALL is present in the
qualification field.

4) Type GO HSto begin analyzing what % of the bus samples(and in this case - what % of time)
the busis busy.

Address Histograms
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The PCI550 can monitor accesses of up to 8 address ranges at a time. To establish the address ranges,
simply type "R1", and enter the address range of interest. Repeat this process for "R2"..."R8". Next, select
synchronous sampling viathe "S* command. To begin monitoring accesses to the specified address ranges,
simply type "GO HR" for percentages, or "GO HRC" for counts.

PCl MATCH SPECI FI CATI ON A

<===== 64 BIT ====>! <===== 32 BIT ====>/F | TSLI D P S
P RA PRGRRRTOSS CREE
ADDRESS C/BE A EC ADDRESS CBEAENMDDOCEEINRL SRR EXT
DATA 7654 R QK! DATA 3210 RQTEYYPKLL DCBA KT R R 3210
e | e e e | e e e e IR
=XXOOKKXX XXX X X X SXXXXXL00 XXX X X X 0 X X X X X X XXKXX X X X X XXXX
PCI MATCH SPECI FI CATION B
<===== 64 BIT ====>! <===== 32 BIT ====>IF | TSLI D P S
P RA PRGRRRTOSS CREE
ADDRESS C/BE A EC! ADDRESS CBEAENMDDOCEEINIRL SRR EXT
DATA 7654 R Q K! DATA 3210 RQTEY Y PKL L DCBA KT R R 3210
oo | o e e oo | e e e e oo [
=XXOOKKXX XXX X X X <XXXXX200 XXX X X X X X X X X X X XXKXX X X X X XXXX

FIGURE 3.7 EVENT SPECIFIERSIDENTIFYING ADDRESS RANGE

3.4.7 Bus Stimulus

The PCI550 can act as a pattern generator on the PClbus. In this mode, the user selects what signals are
to be asserted, the duration of the assertion, and the time until the next assertion. The user can specify
sequences and loops of signal assertions. This function is useful for generating ILLEGAL bus conditions,
or for debugging prototype boards when a CPU is not present in a system, and test software is not available.

To select the signals to be asserted, type "BC1" for the first condition, "BC2" for the second, and so on
up to 8. Use the enter/return key to move to the fields of interest, and use the space bar to toggle the field to
either true (0) or false (1).

The signals may be chained together via the last field, which points to the next set of signals. A 0 in this
field means to terminate the sequence.

To initiate the sequence, type "BA#" where the # is the first condition to be executed.

Care should be taken when utilizing the Bus Stimulus commands as the signals will be asserted
regardless of what other activity is present in the system. Also - be sure to check that the Bus Protect is
OFF ("BP" command) otherwise no signals will be generated on the backplane.

3.4.8 Summary
This concludes the overview of the commonly used features on the PCI550. The following chapters

contain detailed information on al of the analyzer functions, including creating complex and sequential
triggers, and using the command files to create diagnostic routines for repetitive or time consuming tasks.
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CHAPTER FOUR - DATA CAPTURE AND DISPLAY

4.0 INTRODUCTION

The PCI550 Logic Analyzer is a powerful full function logic analyzer - which can capture PClbus signal
information at rates up to 133 Mhz with full trigger and trace qualification.

Furthermore, the PCI550 can operate in multiple modes at the same time. While the analyzer is
capturing data via one of the GO commands, the user can switch to command mode (by typing M) and
using Bus Stimulus modes. This permits the analyzer to both capture and transmit data simultaneously.
Note: the M command puts the capture mode in the "background” - so that the user can activate other
analyzer functions. However, the M command only works when capture mode has been activated.
Therefore, if the user wants to perform master and data capture functions simultaneoudly, the capture
functions should be initiated first.

This chapter covers the capture of trace data, setting triggers and trace qualifiers, and display of data.

4.1 SAMPLING MODES

The PClbus 500 Analyzer supports two modes of data capture on the PClbus: Synchronous sampling
and Asynchronous Sampling. The Synchronous and Asynchronous modes support full trigger and trace
gualification. This means the user can specify event(s) to trigger data capture, and also specify trace
qualifiersto restrict what datais stored in the trace buffer.

4.1.1 Synchronous Sampling

Synchronous sampling means that the PClbus data is sampled on each rising edge of the system clock.
One sample per bus cycle is captured. Once the data is captured, it is then analyzed to determine if the
trigger condition(s) and trace qualification conditions are satisfied. The first time the trigger condition is
encountered, that event is latched in to the trace buffer in the specified position. If the sample meets the
trace qualifier conditions, that sample is stored in the trace buffer - otherwise it is discarded.

The PCI550 supports synchronous sampling up to 50Mhz - which exceeds the PClbus specification.
Therefore, the PCI550 can handle even the fastest PCI hardware. Typical PCI systems operate at 33 Mhz.

Synchronous sampling is selected viathe "S" command (except when using the levels commands where
synchronous sampling is selected in the sampling field of the level setup.) Type"S" and return. Then hit the
space bar to select "SYNCH" and then hit return/enter.

4.1.2 Asynchronous Sampling
Asynchronous Sampling means that the PClbus signals are sampled in fixed time increments

independent of bus activity. The PCI550 supports a range of sampling rates from .78Mhz to 50 Mhz. The
following table shows the sampling rate options and associated sample times.
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ASYNCHRONOUS SAMPLI NG SELECTI ONS

Frequency Peri od
133 ©hz 7.5 nanoseconds
66 Mhz 15 nanoseconds
33 Mz 30 nanoseconds
15 Whz 60 nanoseconds
7.5 MWnhz 120 nanoseconds
3.75 MWnhz 240 nanoseconds
1.875 Mz 480 nanoseconds

With PClbus systems typically operating in the range of 33 / 66 Mhz, the PCI550's 133 Mhz sampling
capability provides the user with the tools to capture detailed bus timing - sampling approximately 2 times
the system's bandwidth - an important parameter.

Asynchronous sampling is selected via the "S' command (except when using the levels commands
where asynchronous sampling is selected in the sampling field.) Type "S" and return. Then hit the space bar
to select the desired sampling frequency and then hit return/enter.

Once the analyzer has sampled the bus signals, the data is then analyzed to determine if it meets the
trigger conditions, and also to determine if it satisfies the trace qualification conditions and should therefore
be stored in the trace buffer.

4.2 EVENT SPECIFIERS

To specify trigger and trace qualifiers, the PCI550 uses 4 event specifiers (A,B,C, and D). Each event
specifier displays all of the PClbus signals plus the 4 external inputs. Shown in Figure 4.2 is the display for
event specifier "A". To select signals, the user types the event specifier, either "A", "B", "C" or "D" and
return/enter. Then the enter/return key is used to position the cursor under the fields of interest. In the case
of the address, data, and address modifier fields, the user enters the HEX digits in the field. (Note: if the
user wants to trigger on a specific address modifier, address, or data BIT, select "BINARY" mode via the
"CF" command. The analyzer will then "EXPLODE" these fields for the user to specify bits of interest
rather than the nibbles.)

PCl MATCH SPECI FI CATI ON A

<===== 64 BIT ====>! <===== 32 BIT ====>IF | TSLI| D P S
PRA PRGRRRTOSS CREE
ADDRESS C/BE A EC! ADDRESS CBEAENMDDOCEEINIRL SRR EXT
DATA 7654 R Q K! DATA 3210 RQTEY Y PKLL DCBA KT R R 3210
oo | o e e e | e e e e oo [
=XXOKXXX XXXX X X X >XXXXXL00 XXXX X X X 0 X X X X X X XXXX X X X X XXXX
PCl MATCH SPECI FI CATI ON B
<===== 64 BIT ====>! <===== 32 BIT ====>/F | TSLI1 D P S!
PRA PRGRRRTOSS CREE
ADDRESS C/BE A EC ADDRESS CBEAENMDDOCEEINRL SRR EXT
DATA 7654 R Q K! DATA 3210 RQTEY Y PKLL DCBA KT R R 3210
! !

:XXXXXXXXXXXXXXX.<XXXXX200XXXXXXX.XXXXXXXXXXXXXXXXXXX

FIGURE 4.2 EVENT SPECIFIERSDEFINING ADDRESS RANGE

The address and data fields are preceded by the qualifying symbols - <,>, and +. This enables the user to
specify ranges of interest. For all of the other fields, the user toggles the status of the signals via the SPACE
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bar. The signals may be selected as 0,1, or X. The O is considered "TRUE" as PCI is a ground true system.
The"X" symbol means DON'T CARE.

To exit from the event specifier field, hit the ESC key.

To move to the previous field in the event specifier screen, input "<". To quickly through the fields, hold
the ">" key to repeat. Another option is holding the enter/return key - if the terminal in use has a repeat
function.

The event specifier fields can be used alone or in logical combination when specifying a trigger or trace
qualifier. They can be AND'd, OR'd, or XOR'd. The following table shows the logical operators and their
definitions.

OPERATOR DEFI NI TI ON
AND
+ R
X XOR
~ NOT

Figure 4.2 illustrates how two events would be defined and used in logical combination to define an
address range.

4.3. DATA CAPTURE MODES

There are two different modes of trigger specification on the PCI550. The first is to trigger on the nth
occurrence of an event which satisfies the trigger condition. The second mode uses the "Level" commands
and enabl es the use to trigger on a sequence of events. Both modes of trigger specification work with either
synchronous or asynchronous sampling. In fact using the level commands, the user can switch sampling
modes at different levels - giving the user the opportunity to look for an event asynchronously at one level,
then switch to synchronous mode at the next level.

4.4 CAPTURING DATA ON THE NTH OCCURRENCE OF AN EVENT

In this mode, the analyzer samples the bus and compares each sample stored to the trigger condition to
determine if it satisfies the condition. If yes, then the analyzer is triggered. In addition, the sample is
compared to the trace qualifier to determine if it should be stored in the trace buffer.

The following sections describe how to setup atrigger, qualify the trace, specify the Nth occurrence of
an event, select a sampling mode , set the trigger position, and how to actually begin the data capture
sequence.

4.4.1 Specifying the Nth Occurrence of an Event asa Trigger

To specify atrigger, the event specifiers (A,B,C, and/or D) -as described in Section 4.2 - are used. The
event specifiers are entered either individually or in logical combination into the field following the GO
command.

The event specifiers provide the user with the ability to specify a wide range of PClbus events as
triggers including address or data ranges, interrupts, Bus Control commands, etc. In addition the 4 external
inputs can be selected as trigger conditions. The following table provides examples of the GO command
with different triggers.
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Conmmand Event Specifier Tri gger Description
GO A B A SET TO ADDR> 80000 TRI GGER ON ADDRESS
B SET TO ADDR< 90000 BETVEEN 80000 AND 90000
G0 A A HAS EXTERNAL | NPUT #1 TRI GGER ON EXTERNAL
SET TO "0" OR TRUE I NPUT LI NE " TRUE"
G0 A B+C A SET TO ADDR>80000 TRI GGER ON ADDR BETWEEN
B SET TO ADDR<90000 80000 AND 90000 OR THE
C SET TO DATA=AQ9A9A9 OCCURRENCE OF DATA PATTERN
A9AQA9

To specify that the analyzer trigger on the Nth occurrence of the event specified as a trigger, the "O"
command is used. Type "O" and enter/return. Then enter the occurrence you wish to trigger on . For
instance to trigger on the 10th occurrence of an event, enter 10 in the field and hit return to exit the
command.

The range of values for occurrence counting is 1 to 65,535. The values are entered in decima - not
hexadecimal.

The other parameters which are used for data capture in this mode are the sampling mode, the trigger
position, and the trace qualifier fields.

4.4.2 Qualifying the Trace

The user can specify what data is to be stored in the trace buffer viathe "TO" or Trace Only command.
This field is specified in exactly the same manner as a trigger is specified - via the event specifiers. The
options are "ALL" or the user can enter event specifiers individually or in logical combination. "ALL"
means to store all samples captured. To qualify or restrict the data sampled, the user enters event
specifiers. Following are several examples of trace qualifiers and how they might be used.

1) Set up event specifier "A" so that the "FRAME" signal is"0" or true. Then enter "A" in the "TO" field
and type return. Using this trace qualifier when the analyzer is sampling the PClbus asynchronously would
insure that data is stored only during valid bus transactions - and not in between bus transactions.

2) Set up event specifiers A and B to define an address range. Then enter "A.B" in the "TO" field.
Usingthis qualifier when capturing data synchronously would mean that only data in the address range of
interest would be stored.

4.4.3 Setting the Trigger Position

Data may be stored before and/or after the occurrence of the trigger event. Thisis specified viathe "TP"
command. The options are START, 1/4, 1/2, 3/4, and END. START means that the trigger would be
positioned at the beginning of the trace buffer, and data would only be stored after the trigger. The 1/4, 1/2,
and 3/4 selections would enable the user to store data before and after the trigger, just in varying
proportions. The END option means that data would be stored only BEFORE the trigger- i.e. data capture
would halt when the trigger occurred.

To select an option, hit the space bar to toggle through the choices. Then hit return/enter to exit the
command.
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4.4.4 Sampling Mode

The user must also select the sampling mode prior to capturing data. Thisis done viathe"S" command
as described in Section 4.1.

4.4.5 Initiating the Data Capture

The GO commands are used for all data capture sequences. As shown in the examples in Section 4.4.1,
the GO command is to be followed by the trigger event.

Once data capture has been initiated, the analyzer will begin capturing data, and checking to see if the
data meets the trigger conditions. If it does, the display will show "YES"' in the trigger field. Figure 4.3
shows the screen during data capture. The data is also compared to the trace qualifier to determine if it
should be stored in the trace buffer.

€o)

KKKk kKR XXk kkkkxxkkkx TRACE ACTI VE ** % * %% % &k kkkkk &k k k kK& %

LEVEL TRIGGERED CYCLES BEFORE  CYCLES AFTER  BUFFER
TRI GGER TRI GGER FULL

1 NO 000000 000000 NO

FIGURE 4.3 GO SCREEN

After the trigger is encountered, the trigger event is latched at the appropriate location in the trace
buffer, and data continues to be captured until the end of the trace buffer is reached. Note, that if the TP is
set to END, the analyzer will halt data collection when the trigger occurs - and only data which occurred
prior to the trigger will be stored.

The number of cycles stored before and after the trigger are noted on the display.

The analyzer will halt data capture when the trigger has been encountered, and latched into position, and
the remainder of the trace buffer filled.

To halt data capture at any time, hit "ESC".

4.5 CAPTURING DATA VIA THE LEVEL COMMANDS
4.5.1 Setting Up the Level Commands

The Level commands on the PCI550 provide the user with the ability to create a sequence of events to
use as a trigger, or to create a loop - where only certain information is stored. The Level commands are
"IF" statements - and it is often useful to create a flow chart first, noting the following information at each
"IF" condition:

1) What event(s) are you looking for and what occurrence (nth) of that event

2) What mode of data capture isto be used (synch or asynch)

3) What dataisto be stored while executing on thislevel (i.e. what dataif any isto be stored in the
trace buffer while waiting for the event(s) of interest)

4) Do you want to trigger when the event occurs
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There are 8 levels on the PCI550, which are setup via the L# (#=1-8) commands. Figure 4.4 illustrates
the Level setup screens for a typical application - a sequential trigger. Figure 4.5 is a flowchart which
illustrates the sequence of events which the Level setup in Figure 4.4 implements.

khkkkkhkkhkkhkkhkkhkkhkhkhkkhkkhkkhkhkhkhkhkhkkkkkkkkx*%x PG ’\M\TO_' w\JDITIO\ls*****************************
<===== 64 BIT ====>! <===== 32 BIT ====>/F | TSLI1 D P S!

P RA PRGRRRTOSS CREE
ADDRESS C/BE A E C! ADDRESS CBEAENMDDOCEEINRL SRR EXT
DATA 7654 R Q K! DATA 3210 RQTEY Y PKL L DCBAKTR R 3210

e | e e | o e oo [J—
A=XXXXKKXX XXXX XXX =X XXX X X X0 X X X X X X XXKXX X X X X XXXX
B=XOOKXXX XXXX X X X =XXXXXXXX XXXX X X X X X X X X X X XXXX X X X X XXXX
C=XXXXXX XXXX X XX =XXKKKKXX XXXX XX X X X X X X X X XXXX X X X X XXXX
D=XXXOKXX XXXX X X X =X XXX X X X X X XX XXX XXKXX X X X X XXXX

khkkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*%x PRCmAM LEVELS khkkkhkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkk*x*x

LEVEL IF EVENT OCCURS THEN - TRIG? ELSE - TR G? TRACE CLOCK
1 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
2 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
3 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
4 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
5 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
6 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
7 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
8 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH

PRESS ANY KEY FOR MORE SETUP | NFORVATI ON (ESC TO EXIT)

FIGURE4.4  TYPICAL LEVEL SETUP

Thefirst step in setting up the level commands is to enter an L# command followed by return. Next, the
user specifies the event(s) of interest. This is done via the event specifiers - exactly as described in the
prior section for the GO command. The user can enter event specifiers individually or in Logical
Combination. After entering the event of interest, hit the return key to move to the "Occurrence" counting
field. The range of valuesis 1-65535. Note - when the Level commands are executed, the value in thisfield
is used - not the value entered via the "O" command. The third field if the "THEN" field, where the user
decides what action to take when the event of interest occurs. The choices are to jumps to different levels.
To toggle through the options, simply hit the space bar. The user can remain at the same level, or jump to a
different level.

The fourth field queries the user whether or not to trigger when the event of interest occurs. The user
may trigger on any event in a sequence. For instance, the user may opt to trigger on a write to an address
range which occurs after an interrupt. Then at Level 1 the user would look for an interrupt. When the
interrupt occurs, the user would NOT trigger, but would jump to level 2 to wait for the occurrence of the
write to an address range. When the write to the address range occurs, then the user would trigger. On
Leve 2, thisfield would be YES, but on Level 1 would be NO. Thefield istoggled viathe space bar.
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LEVEL 1

Has Interrupt NO

3 Occured Yet?

YES

LEVEL 2

Has Wite to
Address Range NO
50000 to 60000

Occured Yet?

YES

Begin Capturing

Bus Cycles in
Trace Buffer

LEVEL 3

Has Wite to NO
Address>60000
Occured Yet?

Stop Capturing
Bus Cycl es
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Thefifth field isthe "ELSE" field, which queries the user how to proceed if the event just captured is not
the event of interest. This enables the user to jump to a different level when a bus event does not meet the
requirements set in the "IF EVENT". The options are jumps to other levels, and the user can toggle through
the choices via the space bar.

Sixth, isthe TRACE field. This field determines what data is stored in the trace buffer when the analyzer
is executing at this Level. The options include ALL, NONE, or qualifying the trace via the event specifiers.
ALL means to store all samples unconditionally. NONE means to store NO data at this level. Thisoption is
very useful for insuring that the analyzer only store data at a particular spot in the sequence.

Qualifying the trace is done exactly like specifying a trigger - where event specifiers are used either
individually or in logica combination. NOTE: when Levels are used for data capture, this field determines
whether data is to be stored, not the "TO" command field. The reason for this is that the TRACE
qualification field can be changed at every level.

Thelast field in the Level command isthe CLOCK field, where the user specifies the sampling mode. This
field has options similar to the "S" command, except that the maximum asynchronous sampling rate is 50
Mhz. To toggle through the CLOCK options, hit the space bar. Note, the sampling mode may be different
at every level - giving the user the opportunity to look for an event asynchronously at one level, then switch
to synchronous mode at the next level. NOTE: when Levels are used for data capture, this field determines
how data is to be sampled, not the "S" command field. The reason for this is that the CLOCK or sampling
mode field can be changed at every level.

When setting up the Level commands, the user can utilize the following keys to move through the fields:

Key Descri ption

> CGCo to the next field

Ent er/ Return CGCo to the next field

ESC Exit conmand

< Go back to previous field

4.5.2 Setting the Trigger Position

There is only one trigger even though events which satisfy the trigger condition may occur any number
of times. The analyzer can be triggered only once. Once the trigger event occurs, the analyzer latches this
event at the specified position in the trace buffer. The "TP" command is used to specify this position for
both the "GO with trigger" commands and the "GO with Level" commands. The choices are START, 1/4,
1/2, 3/4, and END. To toggle through the options, use the space bar.

START means that the trigger would be positioned at the beginning of the trace buffer, and data would
only be stored after the trigger. The 1/4, 1/2, and 3/4 selections would enable the user to store data before
and after the trigger, just in varying proportions. The END option means that data would be stored
BEFORE the trigger only - i.e. data capture would halt when the trigger occurred.

4.5.3 Capturing Data with the Level Commands

To initiate data capture with the level commands, use the GO L# command where the # is either 1,2,3 or
4. As the analyzer is capturing data the current level will be displayed. The analyzer will capture data until
the trigger has been detected and the trace buffer subsequently filled.

The execution of the Level commands can be halted at any time during the data capture process by
hitting ESC.
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4.6 CAPTURING DATA WITH NO TRIGGER

The PCI550 supports two modes of data capture where no trigger specification is required: GO and GO
F.

4.6.1 GO Mode

The GO command enables the user to begin capturing data without looking for a specific trigger event.
The analyzer uses the first data captured as the trigger event and latches this into position in the trace buffer
in the position specified via the "TP" command. This mode is particularly useful at the beginning of a
debug session to get an overview of the type of bus activity present in the system, the type of transactions
occurring, etc. The"TO" command fields apply to this mode - and so only data which is satisfies the trace
qualifier conditions would be stored in the trace buffer. Typicaly the "TO" field is set to ALL for initial
debugging so that all data would be stored. However, to qualify or restrict the data sampled, the user enters
event specifiers.

The user must also specify the mode of data capture when using the GO command. This is done via the
"S" command as described in Section 4.1. To simply begin capturing bus cycles, select SYNCH mode.

To initiate data capture, simply type "GO" and return. The analyzer will sample the data- latching the
first sample in the specified position in the trace buffer - and continue storing data which satisfies the trace
qualifier conditionsin the buffer until the buffer isfull.

To halt the data capture at any time, ssimply hit ESC.
4.6.2 GO F - Go Forever Mode

GO F or Go Forever Mode was added specifically to facilitate data capture until a system halted or
crashed, and then review the data prior to the crash. When using this command, the SYNCH sampling
mode istypically selected with no trace qualifier (i.e. ALL inthe"TQO" field). This means that the analyzer
will sample the bus only when bus transactions are occurring. Therefore, when the crash occurs, no
additional datawill be stored.

To initiate the data capture, type "GO F" and return. Then when the system has halted, hit enter or ESC
to stop the data capture mode. The analyzer's trace buffer will contain the most recent bus transactions prior
to the system halting.

4.7 DATA DISPLAY

The PCI550 Analyzer supports a number of different modes of displaying, printing, and/or uploading
data once it is captured in the trace buffer. The PClbus data may be displayed on the terminal screen in any
of three formats: Signal or state display, Signal plus Timing display, or Waveform Display. The display

mode is selected viathe "PD" commands. Use the space bar to toggle through the options.

Data is displayed by frame or sample # - with the trigger as the "0" frame number. Samples captured
before the occurrence of the trigger have a negative frame number.

To print or scroll through the collected datain any of the formats described in the following sections, the
"P" commands are used. Following isalist of the"P" commands and their use.
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COMVAND DESCRI PTI ON

P DI SPLAY THE NEXT PAGE OF DATA

P- DI SPLAY THE PREVI QUS PAGE OF DATA

P# DI SPLAY THE PAGE BEG NNI NG W TH FRAME #
P START#, END# DI SPLAY DATA FROM FRAME START# TO END#

(EX. P1, 1000 TO DI SPLAY DATA FROM FRAME
1 TO 1000); DATA WLL SCROLL ON SCREEN,
MAY ALSO BE USED FOR PRI NTER OR DATA
UPLOADI NG

NOTE: AFTER TYPING P or P-, THE USER SI MPLY HI TS RETURN TO SCROLL
THROUGH SUBSEQUENT PACES.

4.7.1 Sear ching through Data

The user can automatically search through the PCI trace buffer data (not the high speed data which isin
a separate trace buffer) for specific information or sequences of information. The first step is to establish
the search information via the "PM#" commands. Figure 4.6 shows the setup of several of the match
conditions. The user simply selects the signals to search for by moving the cursor to the signal or field, and
either entering the data or using the space bar to select the signal as active. The last field is the "NEXT"
field which enables the user to link together match conditions, so that the analyzer will search for a
seguence of conditions. The example shown in Figure 4.6 shows 2 match conditions being used together in
a sequence. Note that the NEXT field in the second condition is "0" which indicates the end of the search
sequence.

TRACE BUFFER MATCH SPECI FI CATI ON 1

<===== 64 BIT ====>! <===== 32 BIT ====>/F | TSLI1 D P S! I NXT
PRA PRGRRRTOSS CREE !
ADDRESS C/BE A ECl ADDRESS CBEAENMDDOCEEINRL SRR EXT!
DATA 7654 R Q K DATA 3210 RQTEY Y PKLL DCBA KT R R 3210!
!

:XXXXXXXXXXXXXXX:XXXXXXXXXXXXXXX.XXXXXXXXXXXXXXX.XXXX. 0

FIGURE4.6 CHAINED SEARCH SETUP

Before initiating the search, reset the "current frame" pointer to the frame where the search is to begin.
This is accomplished by typing "P#' where the # is the frame number where the search is to begin. The
analyzer searches forward from the current frame. For instance, typing "P0" would set the pointer at the
trigger point.

To initiate the search, type "PS#" where the # is the match condition to be searched for. Once the

analyzer has found the first occurrence of the condition, simply type "PS#" again to search for the next
occurrence.

4.7.2 Signal Display
The "SIGNAL" display option under the "PD" command provides the user with a complete state display

of PClbus signals plus the 4 external inputs. Figure 4.7 illustrates the signal display. To move through the
display use the P commands as described in section 4.8.1.
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4.7.3 Signal/Timing Display

The "SIGNAL/TIMING" display provides the user with not only the state information but also the
period timing information. The period is defined to be the time from the beginning of the prior cycle to the
beginning of the current cycle. Figure 4.8 is an example of the "SIGNAL/TIMING" display. Note the time
displayed below the state information. In the case of Synchronous data capture, this time would be the time
from the Clock of the prior sample to the Clock of the current sample. This is true even if the trace is
qualified - as the period is always the time between consecutive samples in the trace buffer. In the case of
asynchronous sampling, the period istypically the same as the sample rate (unless the trace is qualified).

The resolution of the time period measurement is dependent on the length of the period. When
qualifying the trace data, remember that this typically lengthens the time between sequentially stored
samples - thus lengthening the periods. Therefore, to maintain the highest resolution on the timing
measurement, keep the time between individual samples to a minimum, and use the "PE" command to
compute the time between two samples in the buffer which are not sequential. The "PE" command will sum
the individual periods. Therefore, if the accuracy of the individua periods is high, the elapsed time
accuracy will also be high. The following table shows the resolution versus the range of

timeintervals.
| NTERVAL RANGE RESOLUTI ON
0 TO 20 MSEC 20 NANGCSECONDS
20 MSEC TO 20 SEC 20 M CROSECONDS
20 SEC TO 519 M N. 20 M LLI SECONDS

Note: the time intervals are defined to be the times between consecutive samples stored in the trace
buffer. These intervals are added in computing the elapsed time between samples are described in the
following paragraph.

The "PE" command or "PRINT ELAPSED" time is used to compute the time between any two frame
numbers. The format for the command is "PE ##'. The #'s are the frame numbers for the interval to be
measured. Thisis caled the"ELAPSED" time.

kkkkkkhkkkhkkkhkkhkkkkkkkkk*x TRACE STARTED AT 06. 43. 40 06/ 27/ 94 kkkkkhkkhkkhkkhkkkkkkkkkkkk*

CYCLES BEFORE TRI GGER = 065535 CYCLES AFTER TRI GGER = 065535
=======Il<===== 64 B| T ====>l<===== 32 B|T ====>IF | TSLI D P S
! P R A PRGRRRTOSS CREE
FRAME | ADDRESS C/BE A E C! ADDRESS CBE AENMDDOCEEINIRL SRR EXT
I DATA 7654 RQK' DATA 3210 RQTIEY Y P KL L DCBA KT R R 3210
em e e — - - | e e e o | e e e e e oo i |
-000007! 3CFF7332 1110 0 1 1!'000F3820 0110 0 1 11111101 1111 01 1 1!'1111
-000006! 3CFF7332 1110 0 1 1!'000F3820 0110 01 11111101 1111 01 1 1!'1111
-000005! 3CFF7332 1110 0 1 1!/000F3820 0110 0 1 1!/1 111101 11121 01 1 1'1111
-000004! 3CFF7332 1110 0 1 1!00000004 00OCO 01 1/1 111101111201 1 1'1111
-000003! 3CFF7332 1110 0 1 1!00000004 0000 11 2/1 111101111201 1 1'1111
-000002! 3CFF7332 1110 0 1 1!00000004 0000 11 1'1 1111011111 01 1 1'1111
-000001! 3CFF7332 1110 0O 1 1!00000000 0000 1 1 111111011111 01 1 1'1111
+TRIG !3CFF7332 1110 O 1 1! 00000000 0000 0 1 1'0 111101 1111 01 1 111111
+000001! 3CFF7332 1110 O 1 1!00000000 1110 01 1!2 011101 1111 01 1 11111
+000002! 3CFF7332 1110 0 1 1!08080808 1110 0 1 1'1 01110 0 1121 0 1 1 1!1111
+000003! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 011100 1121 0 1 1 1!1111
+000004! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!1 011100 1111 01 1 1!1111
+000005! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!11 011100 1111 01 1 11111
+000006! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 01110 0 1121 0 1 1 1!1111
+000007! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!1 011100 1111 0 1 1 11111

Kxkkkkkxxkkkkxxxxxx* TRACE STOPPED AT 06: 43: 40 06/ 27] Q4 **** %%k xx k%

FIGURE4.7 BASC TRACE/ SIGNAL DISPLAY
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4.7.4 Wavefor m Display

The third display option for the signal data is "WAVEFORMS". The first step in using the waveform
display is to select the signals for viewing. Up to 10 signals may be viewed simultaneously. To select the
signals of interest, type "W" and move the cursor to the signals of interest via the return/enter key, and then
hit the space bar to select the signal (change the "X" to and "A" for active). After selecting the signals, hit
ESC to exit the "W" command.

To print the waveform display, use the "P* commands as described at the beginning of section 4.8.
Figure 4.9 illustrates a typical timing waveform.

Kxkkkkkxxkkkkkxxxxx* TRACE STARTED AT 06: 43: 40 06/ 27] Q4 ** F %%k kkk ok k k& k k ok kK k%

CYCLES BEFORE TRI GGER = 065535 CYCLES AFTER TRI GGER = 065535
=======I<===== 064 BIT ====>I<===== 32 BIT ====>IF | TSLI D P S
! P RA PRGRRRTOSS CREE
FRAME ! ADDRESS C/BE A E C! ADDRESS CBE AENMDDOCEEINRL SRR EXT
YYPKLLDCBAKTRR 3210

! DATA 7654 RQK' DATA 3210 RQTE
!

+000008! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!'1 011100 1111 0 1 1 1!1111
! 000000080 !

+000009! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1!1 0011 0 0 1111 0 1 1 1!1111
! 000000080 !

+000010! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!'1 111101 1111 0 1 1 1!1111
! 000000080 !

+000011! 3CFF7332 1110 0 1 1!00000003 0000 1 1 1!'1 111101 1111 01 1 1!'1111
! 000000080 !

+000012! 3CFF7332 1110 O 1! 00000003 0000 0O 1 1'21 1111011111 01 1 111111
! 000000080 !

+000013! 3CFF7332 1110 0 1 1! 00000000 0000 0 1 1'1 111101 1111 01 1 1!'1111
! 000000080 !

+000014! 3CFF7332 1110 O 1 1! 00000000 0000 O 1 1'12 111101 1111 01 1 11111
! 000000080 !

+000015! 3CFF7332 1110 0 1 1! 00000000 0000 0 1 1'1 111101 1111 0 1 1 1!'1111
! 000000080 NS !

kkkkkkhkkkhkkkhkkhkkkkkkkkk*x TRACE STCPPED AT 06.43.40 06/27/94 kkkkkhkkhkkhkkhkkkkkkkkkkkk*

6 6.6 6.6 _6

&

FIGURE4.8 SIGNAL/TIMING DISPLAY

Kxkkkkkkxkkkkkxxx*x* TRACE STARTED AT 06: 43: 40 06/ 27] Q4 * * J %%k %k k ok k& ok kk kK k%
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Lm m m m mmm e e e e e e iiiieeeeo -
LCK 0

J-cccmcccaecesccc e e cemcsemccmsscessccssesssesmesesmsesmssessseeasmaen.--
STP 0

Q- mm s s s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmm— -
DSL 0 -

J-cccmccccaccccscccns mfecescsesscmsscesseccssesssesesesmsesmsmsessseeasseaen----
TRY 0 -

Q- m s s s e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e mmmmmmm— -
IRY 0 e

J-cccmccen ceicccmccccsescsesccmsscesseccsseasssesesescemsmsessmseeassaen----
FRM 0 -

1
S

FRAME -000009 +TRIG +000009 +000018 +000027 +000036 +000045 +000054
kkkkkkkkkkkkkxkxkxxx TRACE STOPPED AT 06: 43: 40 06/ 27] QA4 ** %k %k %ok k ok k ok k ok k ok k% k %

FIGURE4.9 WAVEFORM DISPLAY
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4.8 UPLOADING DATA TO HOST
4.8.1 Uploading to a Host

The user has a number of options as far as uploading data to a host. The data can be uploaded in ASCI|
format or it can be uploaded in binary format also called "RAW" mode. ASCII mode (the normal analyzer
output mode) would be useful for storing data to a file which the user wanted to view subsequently. For
example, if the user was communicating with the analyzer using a terminal emulator program on a PC such
as PROCOMM, then the user could simply open a log file (ALT F5 when using PROCOMM) and type
P#,# to upload data from the analyzer to afile on the PC. To close the log file, just type ALT F5 again.
Appendix A contains a tech note on using the analyzer with a terminal emulator of data via the P## or
HSP#,# commands. In echo mode, the second port echoes package such as PROCOMM. Once the data was
stored to file, the user could simply review the file off line on the PC - or output it to printer.

The second mode of uploading dataisin BINARY format. This mode is enabled via the "RAW" option
under the "PD" command. After selecting "RAW" mode, the data can be uploaded via the "P##"' or
"HSP##" command where ## are beginning and ending frame numbers. The key advantage to using
BINARY data format is that it is compressed. Each frame entry is only 128 bits, where as a typical ASCII
line is 80 x 4 or 320 bits and requires at least two lines to display state and timing information. Another
advantage of RAW mode is that only the frame data is output and not the formatting characters/lines which
aretypically displayed on the screen.

4.9 MODE SWITCHING

The PCI550 can function in multiple modes at the same time. If the user wants to perform another
operation while the analyzer is capturing data, the M mode switch can be used to jump to the command
mode (denoted by the PCI> prompt). To switch from capture mode to command mode, simply type M.
When the user switches out of data capture mode, the analyzer is still performing data capture in the
background, just not outputting status information to the user. Once back in command mode, the user can
perform any of the NON-DATA CAPTURE or DISPLAY commands.

To return to the DATA CAPTURE screen, simply type M.

Note, in order to capture data simultaneously with Bus Stimulus functions, the user must first initiate
the capture activity - and then switch to command mode. The M command will only work when capture
mode has been activated.

This is an important feature as it enables the user to perform any of the stimulus functions while the
analyzer is capturing data. In fact the user can initiate data capture, then go to command mode and execute
a command file which will repetitively perform bus stimulus functions. The user can then trace the
information which it is outputting on the bus.
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CHAPTER FIVE - HISTOGRAMS

5.0HISTOGRAMS

The PCI550 System Anayzer features real time histogram capability for signals, combinations of
signals, and for address ranges. The analyzer captures bus data in the mode specified by the user, and then
updates the statistical data either in counts or in percentages - until the user halts the data collection
process.

The histograms can be used for a wide variety of tasks including Bus Utilization, monitoring equipment
usage, analyzing the frequency which software routines are executed and much more.

There are two basic types of histograms. SIGNALS and ADDRESS RANGES. Both types of
histograms can be measured either in terms of counts or in terms of percentages. Data for the histograms
may be collected synchronously or asynchronously at a user specified rate up to 50 Mhz.

5.1 SIGNAL HISTOGRAMS

The PCI550 provides the user with the ability to monitor up to 8 signals or combinations of signals. The
user may select any of the 96 backplane signals, 4 externa input signals, or the 4 event specifiers to
monitor. The 4 event specifiers (A,B,C,or D) enable the user to specify a state or event on the bus to
monitor. This may be any combination of signals on the bus. For example, the user may want to know how
often a particular data pattern is occurring on the bus. This could be accomplished by selecting
Synchronous analysis, specifying A asan event to be monitored, and then specifying the data bit pattern of
interest for the event specifier A.

5.1.1 Specifying the Signals of Interest

To specify the signals and/or combination of signals to be monitored, type "H" and return. The analyzer
will prompt the user with a full screen selection of the PCI550 backplane signals, the 4 external inputs, and
the 4 event specifiers (A,B,C, and D). The user hits the enter/return key to move to the signals of interest,
and then hits the space bar to ACTIVATE that signal. (An "A" will replace the "X" when the signal is
selected. To deactivate a signal, simply hit the space bar again to toggle the setting back to "X" or off). The
user may also select A,B,C, or D - the event specifiers. If one or more of these is selected, the user must
then proceed to specify the signals in each of the selected specifiers. Figure 5.1 shows the signal selection
screen which is generated by typing "H". Note that a number of signals have been selected - these are
denoted by the "A" for active - directly below the signal name. The event specifier "A" has also been
selected. Figure 5.2 shows the signals which define the "A™ condition which will monitored. In the example
shown, a data pattern "XXXXXXAB" was entered. The "X"'s in the most significant nibbles indicate
"DON'T CARE" for those bits. The analyzer will monitor the bus for an "AB" in the least significant
nibbles.
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SELECT HI STOGRAM SI GNALS

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!  DHDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
66665555555554444444444333333333! 33222222222211111111110000000000
32109876543210987654321098765432! 10987654321098765432109876543210

<=64BIT=>! <=32BIT=>!FI TSLI D P S !
PRA! PRG!'RRRTOSS CREE ! MATCH

CBE AEC! CBEAEN!MDDOCEEINRL SRR EXT! COND Tl ON
7654 R QK! 321I0RQT!'EYYPKLLDCBAKTRR32100 ABCD

.............. L
XXXX X X X XXX XXX XXXXXXXXKKKKX XXX XXX X XXX

FIGURE 5.1
PCI MATCH SPECI FI CATI ON A
<===== 64 B|I T ====>! <===== 32 BI T ====>I |

'/F1 TSLI

P RA PRGRRRTOS
ADDRESS C/BE A EC! ADDRESS CBEAENMDDOCE
DATA 7654 R QK EYYPKL

FIGURE 5.2

5.1.2 Sampling M ode

The PCI550 Analyzer can capture data for statistical analysis either synchronously or asynchronously.
There are different applications for both methods.

Synchronous

In this mode, the bus is sampled once per bus transfer or bus cycle. To select Synchronous sampling,
type "S" and return. Then hit the space bar to toggle through the selections until SYNCH appears. Then hit
the return or ESC keys. For examples such as the one described in the previous section where the user
wants to monitor the frequency of particular data pattern, synchronous sampling would be appropriate. The
user wants to monitor the number of times a data pattern occurs as a percentage of the total number of bus
cycles - therefore synchronous sampling is selected so that only one sample per bus
cycle will be captured.

Note: the user may also qualify the trace when capturing data synchronously for histograms. This
means that the user can screen out information - collecting statistical information only on samples of
interest. To check as to whether the trace is qualified, type "TO" and return. If "ALL" appears in the field,
then al data will be considered. If there are event specifiers alone or in combination, then they will
determine which samples are to be considered. For example, if "C" appears in the field, and "C" has
address of "3D" then only samples with this address will be considered in the statistical computations.

Asynchronous
The signals may also be monitored in asynchronous mode - sampled at rates from .78Mhz to 50 Mhz.
To specify an asynchronous sampling mode, type "S" and return. Then use the space bar to toggle through
the options. The user may specify sampling rates from .78Mhz up to 50 Mhz. The analyzer will then
sample the bus, update the statistics, and repeat.

Note: the user may also qualify the trace when capturing data asynchronously for histograms. This
means that the user can screen out information - collecting statistical information only on samples of
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interest. To check as to whether the trace is qualified, type "TO" and return. If "ALL" appears in the field,
then al data will be considered. If there are event specifiers alone or in combination, then they will
determine which samples are to be considered. For example, if "C" appears in the field, and "C" has
address of "3D" then only samples with this address will be considered in the statistical computations.

Asynchronous sampling of signals is very useful for applications such as monitoring overal bus
utilization, or for monitoring the occurrences of asynchronous events. Bus Utilization can be monitored via
anumber of different signals, including FRAME.

Asynchronous sampling is also handy for monitoring the number of occurrences of asynchronous
signals. For example, if the user has opted to monitor one or more of the external inputs, asynchronous
sampling would enable the user to determine what percentage of time the input(s) were true/false. The
inputs can be used to monitor any TTL signal - possibly a signal on another board in the system, or a non-
PCl 550 signal on the backplane.

5.1.3 Running the Signal Histograms

Once the signals and/or combinations of signals have been specified, and the user has selected the
sampling mode - the GO commands are used to begin running the histograms. The user has the option of
collecting "COUNTS" or "PERCENTAGES". In the case of "COUNTS', the actual number of samples
where the selected signals are true is displayed and accumulated. The COUNT histograms are initiated with
the "GO HSC" command. In the case of "PERCENTAGES", the percentage of samples where the selected
signalsistrue is computed. The percentages are then averaged every cycle to provide an accurate reflection
of the overall percentage - not just the percentage for that sample set. The PERCENTAGE signal histogram
isrun using the "GO HS' command.

The histograms will continue to run until stopped by the user. Thisis accomplished simply by hitting the
ESC key or the enter/return key.

Figure 5.3 shows examples of both the COUNT and PERCENTAGE histograms.

S| GNAL HI STOGRAM
SAMPLES  SIGNAL1 SIGNAL2 SIGNAL3 SIGNAL4 SIGNALS SIGNALG6  SIGNAL7  SI GNALS
A0 Al A2 LCK STP DSL TRY I RY

00001 50% 22% 10% 0% 0% 60% 10% 50%

FIGURE 5.3 3GNAL HISTOGRAMS

5.2 ADDRESSRANGE HISTOGRAMS

The second mode of histograms supported by the PCI550 is Address Range histograms. In this mode the
user can monitor the number or percentage of samples in which the specified address ranges were accessed.
This mode is typically used in conjunction with SYNCHRONOUS sampling, as the user is generaly
interested in the statistics as a function of the total number of bus cycles, not as a function of time.

To enter the address ranges of interest, the "R#" commands are used - where the #'s are from 1 to 8,

designating the 8 ranges. To enter the first range, type "R1" and return. Next enter the address range of
interest as shown in Figure 5.4.
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PCl 550>R1

HI STOGRAM RANGE 1
LOW VALUE = FFOFO000
H GH VALUE = FF080060
PCl 550>R2

HI STOGRAM RANGE 2
LOW VALUE = FF080000
H GH VALUE = FF090000
PCl 550>

FIGURE 5.4 SPECIFYING RANGES FOR ADDRESS HISTOGRAMS

After the address ranges of interest have been entered, the sampling mode must be specified. This is
done via the "S' command. "SYNCH" mode would be most commonly used for the address range
histograms.

5.2.1 Running Address Range Histograms

The address range histograms may also be run in either of two modes. counts or percentages. The
command "GO HR" enacts the percentage histogram. After the samples have been stored, the percentages
for each address range are computed, then the process is repeated - with the percentages being averaged
with prior ones to reflect overall performance, not just the statistics from the last sample. "GO HRC"
enacts the address range histogram where actual counts are displayed instead of percentages.

Figure 5.5 shows both types of address range histograms.

PCl 550>30 HR

ADDRESS RANGE HI STOGRAM

SAMPLES RANGE 1 RANGE 2 RANGE 3 RANGE 4 RANGE 5 RANGE 6 RANGE 7 RANGE 8
FF080000 FF080000 00000000 00000000 00000000 00000000 00000000 00000000
FF080060 FF090000 00000000 00000000 00000000 00000000 00000000 00000000

00001 100% 100% 23% 43% 19% 00% 00% 00%

PCl 550>G0 HRC

ADDRESS RANGE H STOGRAM

SAMPLES RANGE 1 RANGE 2 RANGE 3 RANGE 4 RANGE 5 RANGE 6 RANGE 7 RANGE 8
FF080000 FF080000 00000000 00000000 00000000 00000000 00000000 00000000
FF080060 FF090000 00000000 00000000 00000000 00000000 00000000 00000000

00001 01024 01024 00234 00440 00192 00000 00000 00000

PCI 550>

FIGURE 5.5 ADDRESSRANGE HISTOGRAMS

The histograms will continue to run until stopped by the user. This is accomplished simply by hitting
the ESC key or the enter/return.
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CHAPTER SIX -BUSMASTER

6.0 BUSMASTER

In addition to being a powerful, full function logic analyzer for the PCI bus, the PCI550 also provides
Bus Master capabilities- enabling the user to perform Reads and Writes to other boards in the PCI system.
This enables the engineer to interrogate other boards in the system, check registers, perform memory tests,
and much more - providing powerful diagnostic toolsto aid in system test and debug.

This chapter covers the following Bus Master capabilities in detail including : transfer types, address
and data widths and values.
6.1 SETUP PARAMETERS

Prior to beginning a Bus Master task, there are a number of setup parameters to specify using the BM

(Bus Master) command. This command allows you to select the type and values for the master command.
The following display appears after tying BM.

PCI>BM

MASTER COMMAND =1/0 READ

DATA WIDTH =8BIT
ADDRESSWIDTH =32BIT

START ADDRESS = 0000000000000000
END ADDRESS = 0000000000000000
DATA VALUE = 0000000000000000

6.1.1 MASTER COMMAND

The master command specifies the type of command. Using the space bar rotates thru the possible
choices. Pressing Enter selects that choice and allows you to set the next selection. The command types are
asfollows:

MASTER COMMAND /0 READ

I/OWRITE

= MEMORY READ

= MEMORY WRITE

= CONFIGURATION READ
CONFIGURATION WRITE

MEMORY READ MULTIPLE

= MEMORY READ LINE

= MEMORY WRITE AND INVALIDATE

6.1.2 DATA WIDTH

The data width can be either 8, 16, 32 or 64 bits. Use the space key to toggle thru these choices and the
Enter key to select that value.
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6.1.3 ADDRESSWIDTH

The address width can be either 32 or 64 bits. Use the space key to toggle thru these choices and the
Enter key to select that value.
6.1.4 ADDRESS AND DATA VALUES
The start and end address for a block transfer is specified in hexidecimal. These fields can be typed over the
current value. The data value is used only during awrite command.
6.2 INITIATING A MASTER TRANSFER

The BB command performs the transfer specified in the BM setup. During a read command a display
shows the addresses read and the data in both hexidecimal and ASCII. Figure 6.1 shows a read command.

PCl >BB
START ADDRESS = 00400000
END  ADDRESS = 00400050

00400000 1234 1234 1234 1234 1234 1234 1234 1234 A4.4.4.4.4. 4.4 4
00400010 1234 1234 1234 1234 1234 1234 1234 1234 .4.4.4.4.4.4.4.4
00400020 1234 1234 1234 1234 1234 1234 1234 1234 .4.4.4.4.4.4.4.4
4.4.4.4.4.4.4.4
4.4.4.4.4.4.4.4

00400030 1234 1234 1234 1234 1234 1234 1234 1234
00400040 1234 1234 1234 1234 1234 1234 1234 1234
PCl >

FIGUREG6.1 BUSREADS

6.3 BUSPROTECT

The last item to review is the Bus Protect. The Bus Protect feature allows the user to disable all Bus
Master and Bus Stimulus functions - so that no signals can accidentally be asserted on the backplane. This
is an important feature in an embedded installation. Check to insure that the Bus Protect is "OFF" prior to
performing the Bus Master functions. This is accomplished by typing "BP" and return. If the field says
"ON" then hit the space bar to toggle the field to "OFF" and then hit return. The analyzer is now ready to
perform the Bus Master functions.

6.4 SMULTANEOUS MASTER/CAPTURE

As mentioned in Chapter 4, the PCI500 can perform Bus Master and Bus Stimulus functions
simultaneously with the data capture functions (except the histogram functions). First, the data capture
function should be invoked via one of the "GO" commands. Once the analyzer isin data capture mode, type
"M" to switch to command mode - effectively putting the capture activity into the background. At this point
the user can perform any of the bus control functions including the reads, writes, interrupts, and bus
stimulus. The command files can be used in this mode also to perform repetitive bus master functions.
However, the command file can not contain any commands which affect bus capture mode - including
loading new setups or printing data.

NOTE: THE GO HR(C) AND GO HS(C) COMMANDS CAN NOT BE EXECUTED
SIMULTANEOUSLY WITH THE BUS MASTER COMMAND. THE GO, GO F, GO WITH
TRIGGER, AND GO LEVEL COMMANDS CAN BE EXECUTED IN BACKGROUND M ODE.
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CHAPTER SEVEN - BUSSTIMULUS

7.0BUSSTIMULUS

The PCI550 has a Bus Stimulus capability which enables the analyzer to act as a pattern generator on
the PCI backplane. The user can specify any signals, combinations of signals, or sequences of signals to be
asserted on the backplane. The signals will be asserted regardless of whatever else bus activity may be
taking place on the backplane. Therefore, the user must exercise caution when using the Stimulus feature.
An advantage however, isthat there does not need to be a system controller or CPU in the system.

The Bus Stimulus capability has many different applications. First, the user may simulate PCI cycles
such as reads, interrupts, etc. This is very useful when doing hardware debug - where the engineer may be
debugging a prototype circuit and requires a set of signals to test the design. The analyzer can generate
patterns repetitively - thus eliminating the need for special test software and/or hardware. Furthermore, no
CPU or system controller needs to be present in the system to use the stimulus function. Since the analyzer
can generate patterns at rates up to 66 Mhz - the engineer can use Stimulus mode to test even the fastest
PCI hardware.

A second application is to generate illega bus conditions. PClI boards are designed to generate
"LEGAL" bus transfers - transfers which adhere to the PClbus specification. However, an illegal condition
may be occurring - or the engineer may simply wish to test what happens in the system under different
conditions.

A third application of the Bus Stimulus is to run the backplane short test - where every PCI signal is
asserted, and checked to insure that no signals are shorted. This test checks for backplane shorts only. In
order to test for opens - two analyzers would be required - one in the first lot, and one in the last slot. The
analyzer in the first slot would use the bus stimulus to assert al of the lines, and then the analyzer in the last
dlot would use the asynchronous data capture mode to check that there were no opens.

7.1SETTING UP PATTERNS

The BC# commands are used to setup the patterns to be generated on the backplane. Up to 8 patterns
can be generated for each "SETUP" . However, using the command files to load in new setups, and then
running the BC command, the user can generate even longer patterns.

To specify the first pattern, type BC1, and return. A screen with all of the signal options will be
displayed on the screen as shown in Figure 7.1. To select a signal, use the return/enter key to move the
cursor to the signal of interest. Then, hit the space bar to toggle the setting to either O or 1. (Note: PCl isa
ground true system, and so O is considered true). The user may select any number of signals to be asserted.
After the signals have been selected, move to the NEXT field. This field enables the user to link together
patterns to form sequences, and to specify loops. For example if two patterns are to be used in conjunction,
the NEXT field of the BC1 command would be changed to "2" - which means to execute the BC2
condition next. Entering a "0" in this field means to terminate or stop the sequence after the current
condition. Figure 7.2 shows a sequence of 4 events which are to be performed repetitively in a loop until
halted by the user viaa CTRL C.

45



PCI550 Bus Analyzer Silicon Contral Inc.

BUS CONDI TI ON SPECI FI CATI ON 1

<===== 64 BI T ====>| <===== 32 BT ====>IF | TSLI D P S I NXT
PR A PRGRRRTOSS CREE !
ADDRESS C/BE A E C' ADDRESS CBEAENMDDOCEEINRL SRR EXT
EYYPKLL DGBAKT R R 3210!

DATA 7654 RQK  DATA 3210 RQT!
e e e e A B
=XOOOKKKK XXX X X X XXX XXX X X X X X X X X X X XXX X X X X XXXX 0
ACTI VATI ON TI ME (US) = 00

WAIT TIME (MB) = 00

FIGURE7.1 BUSSTIMULUSSETUP

BUS CONDI TI ON SPECI FI CATI ON 1

<===== 64 BIT ====>! <===== 32 BIT ====>/F | TSLI1 D P S! I'NXT
PRA PRGRRRTOSS CREE !
ADDRESS C/BE A ECl ADDRESS CBEAENMDDOCEEINRL SRR EXT!
EYYPKLLDCBAKT R R 3210!

DATA 7654 RQK  DATA 3210 RQT!
e [oem e e e e R
=XOOKKXX XXXX X X X =12345678 XXXX X X X X X X X X X X XXXX X X X X XXXX 2
ACTI VATI ON TIME (US) = 00

WAIT TIME (MS) = 00

BUS CONDI TI ON SPECI FI CATION 1

<===== 64 BIT ====>! <===== 32 BIT ====>IF| TSLI D P S I NXT
PRA PRGRRRTOSS CREE !
ADDRESS C/BE A ECl ADDRESS CBEAENMDDOCEEINRL SRR EXT!
DATA 7654 R Q K DATA' 3210 RQTEY Y PKL L DCBA KT R R 3210!
|

e L oem e o e (R P
=XOOKXXX XXXX X X X =ABCDEFOL XXXX X X X X X X X X X X XXXX X X X X XXXX 1
ACTI VATI ON TI ME (US) = 00

WAIT TIME (MS) = 00

FIGURE 7.2 SEQUENTIAL LOOP OF STIMULUS COMMANDS

After the user has selected the signals to be asserted, the analyzer prompts for the Activation Time, and
the Next Time. The Activation time is defined to be the time period during which the signals are to be
asserted. The Next Time is the time from the end of one assertion to the beginning of the next assertion -
i.e. the WAIT time. Following is a diagram which illustrates the timing for a signal which is being
repeatedly asserted truein aloop .

T1=Activation Time
T2 = Next/Wait Time

The activation time is specified in microseconds in the range 1 to 99 microseconds. The Wait time is
specified in milliseconds in the range 1 to 99 milliseconds.
7.2 ACTIVATING THE BUS STIMULUS

To begin generating patterns (i.e. asserting the specified patterns on the backplane), the BA# commands

are used. The # denotes the first pattern or set of signals to be asserted. For instance in the example in
Figure 7.2, the BA1 command would be used to initiate the sequence.

46




PCI550 Bus Analyzer Silicon Contral Inc.

7.3HALTING THE BUSSTIMULUS

The patterns will be asserted only once if the last pattern in the sequence has a"0" in the NEXT field.
However, if the sequence is set up to repeat as shown in the example in Figure 7.2, then the user must
terminate the stimulus by entering CTRL C.

7.4 BACKPLANE SHORT TEST

A special diagnostic function which has been embedded in the PCI550 Analyzer is the Backplane Short
Test. The short test is a special case of the stimulus mode, as each line is systematically asserted, and all of
the other lines checked to insure they are not asserted (i.e. shorted).
7.4.1 Preparing to Run the Backplane Short Test

The Backplane Short Test should be run in a PCI chassis with no other boards. The reason for thisis that
the analyzer will be checking lines to in-sure that they are not asserted. If there are other boards present in
the system, they may be holding/asserting certain lines - and can cause false shorts to be detected. The
analyzer may be inserted in any slot in the chassis to run the Backplane Short Test.

To activate the test, type "BT" and return. The analyzer will display all the signals as they are tested and
list any signals which are shorted.
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CHAPTER EIGHT - COMMAND FILES

8.0COMMAND FILES

The PCI550 supports an on board programming capability via Command Files. The command files are
similar in structure to writing a program in Basic - where a line number is followed by a command to be
executed. For each line of the PCI550's command file, a line number is selected, the command to be
executed is entered followed by the delay time if any, and the line number of the next command, if any, to
be executed.

The Command Files enable the user to create diagnostic programs which can be executed automatically.
This is very useful for repetitive applications where a task needs to be performed again and again over a
period of time. Another application for command files is to capture/log data when the events of interest
occur infrequently. Using command files enables the analyzer to capture data or voltages, print this
information, and then setup to repeat the process - without intervention by the user.

Command files can aso be executed automatically on power up or reset. This is very useful for
embedded applications where the analyzer is to perform the same task over and over - and is
communicating results to a host. When the target system in which the analyzer is embedded resets or
powers up, the analyzer can automatically be configured with the proper setups and begin testing or
monitoring the system.

8.1SETTING UP A COMMAND FILE

The analyzer can have up to 8 command files (one for each on board setup) - and each command file can
have up to 8 commands. The command files can be linked together for form longer command files by
incorporating the RS (restore setup) commands in the command file. See section 8.5 for details on linking
command files. As with setups, the command files are battery backed up. The command file which was
active upon power down or reset, will be reloaded as the active setup on power up.

The CL# commands are used to create the command files. Each # indicates line in the command file. For
instance, CL1 would list the first line in the command file. Each line has 3 fields - the command field, the
wait field, and the next field. Figure 8.1 shows the CL1 screen before a command has been entered in the
command field. The first step is to enter the command in the first field - the command field. Any of the
commands listed in the HELP screens may be incorporated in the command field. Figure 8.2 shows the
CL1 screen with a GO with trigger command entered in the command field. After entering the command,
hit enter/return to proceed to the "WAIT" field. The "WAIT" field allows the user to specify a delay before
the command is executed. The time delay increment is in seconds. For example, if 5 is entered in this field,
then the analyzer will wait 5 seconds before executing the specified command. For no delay, smply leave a
Ointhisfield. After entering the wait time, hit enter/return to move to the "NEXT" field. The NEXT field is
used to specify the next command line to be executed. For example, if a2 is entered as shown in Figure 8.2,
then command line 2 will be executed immediately upon completion of command line 1.

The user can chain command lines together viathe NEXT field. In addition, loops can be created which
will operate continuously until terminated by the user viaa CTRL C.
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a1
COMVAND LINE 1

COMVAND | WAIT | NEXT !
-------------- [ i —

00 0
PCl >
FIGURE8.1 COMMAND LINE FORMAT

a2
COMVAND LINE 2

COMVAND | WAIT | NEXT !
-------------- [
o) 05 2
PCl >

FIGURE 8.2 GO COMMAND WITH POINTERTO CL2

A 0inthe NEXT field will cause the command file to halt upon completion of the current command.
Following is a command file which performs the following sequence of steps once and then halts:
LOAD I N SETUP #1
CAPTURE DATA USI NG A TRI GGER
PRI NT 100 CAPTURED SAMPLES
READS QUT THE TI ME AND DATE

COMVAND LINE COMVAND WAIT  NEXT  COMMENT

CL1 RS1 0 2 LOAD I N TRI GGER/ TRACE
PARAMETERS
CL2 & A B 0 3 CAPTURE DATA W TH
TRI GGER A. B
CL3 P1, 100 0 4 PRI NT SAVPLES 1 TO 100
CL4 CR 0 0 READ TI ME/ DATE

8.2EXECUTING A COMMAND FILE

Command files can be executed either via command or automatically on power up/reset. To begin
executing via command, type "CA#' where the # is the command line where execution is to begin.
Typically, #=1, as with the example listed in the prior section. The current command file will then begin
execution. However, the user may want to run a command file which has been stored previoudly. In this
case the user must first load in the command file to active status. This is accomplished via the RS#
command, where the # refers to the setup/command file to be reloaded. The analyzer can store up to 8
setups and command files.

To automatically execute a command file on powerup or reset, type "CF" to enter the configuration
command. This command contains a number of setup parameters. Hit the return/enter key to move down to
the option "Execute Command File on Power Up" and hit the space bar to set this option to "ON". When
using the automatic execution it is important to insure that the command file to be executed is loaded as the
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current active command file just prior to reset/power down. When using the automatic feature, be sure to
review the setting of the reset jumpers to insure that the analyzer will reset under the desired conditions.
Optionsinclude resetting on SY S Reset, on front panel reset, on bus stimulus, and combinations thereof.

8.3HALTING A COMMAND FILE

To halt or abort the execution of a command file, type "CTRL C". Thiswill stop the command file at the
current command. To resume execution of the command file, the user can either reenter at a particular step
in the middle of the command file, or the user can restart at the beginning. Execution is started via the CA#
command, where the # indicates the command line where execution is to begin.

8.4 STORING/RESTORING THE COMMAND FILES

Command files are stored as part of a setup. To store the command file, type "SS#' and return. The #
denotes the setup number and may be in the range 1-8. In addition to the command file, all the trigger and
trace parameters , the status of the print modes, and serial output modes are also stored. The setups which
are stored along with the command files are the parameters which will be used when the command file
executes after reloading. For example, in the command file listed in section 8.1, the "A and B" event
specifiers which are used as triggers, would have been specified as part of the setup, at the time the
command file was stored. To restore/reload command file and setup parameters, use the "RS#' command,
where the # denotes the setup to be loaded. Therangeis 1-8.

8.5LINKING COMMAND FILES

Command files can be linked together to create longer sequences. This is accomplished via the RS
command. A new setup is loaded as part of the first command file, thus loading in a new setup and a new
command file which then begins executing. Following is an example of two command files where the first
command file loads in the 2nd, which then begins executing. This process can be expanded to include all 8
setups.

LI NKED COMVAND FI LES EXAMPLE

COWAND LINE COWAND VWAIT NEXT DESCRI PTI ON

FI LE #1 CL1 CR 0 2 READ TI ME
CL2 GO A B 0 3 CAPTURE DATA
CL3 P1, 100 0 4 PRI NT DATA
CL4 & CD 0 5 CAPTURE DATA
CL5 P1, 100 0 6 PRI NT DATA
CL6 RS2 0 1 LOAD SETUP #2

PO NT TO CL1

FI LE #2 CL1 GO A B 0 2 CAPTURE DATA
CL2 P1, 100 0 3 PRI NT DATA
CL3 &0 L1 0 4 CAPTURE DATA
CL4 P1, 200 0 5 PRI NT DATA
CL5 CR 0 0 LAST STEP

In this example, the command file sequence will halt at the end of execution of the second command file.
Prior to rerunning this sequence, be sure to reload the first setup/command file. When the second file is
completed, it isthe activefile. To begin again with the first setup/file, it must first be rel oaded.
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CHAPTER NINE - MISCELLANEOUS FUNCTIONS

9.0 MISCELLANEOUS FUNCTIONS

This chapter covers arange of additional features on the PCI550 including the Configuration Command,
the setup and screen store/restore functions, self test, voltage/temperature monitor, clock/calendar, and
secondary serial port control functions.

9.1 CONFIGURATION COMMAND

The configuration command - "CF" - contains a number of setup and operational parameters including
the following:

1) A32:D32 or A64:D64 Setup
This option alows the user to select either mode for data capture activities. Selecting
either option will effect the use of the most significant data and address bits in the setting
of triggers, trace qualifiers, histograms, and displays.

2) HEX or BINARY Setup
The binary option enables the user to specify address, or data BITS to trigger or qualify the
trace - rather than the nibbles which are defined by HEX digits.

3) Baud Rate - Port 1
The baud rate for the serial port can be modified under software control. Simply usethe space
bar to toggle through the optionsavailable. The range of baud rates is from 300 to 38.4Kb.
Thenew baud rate is in effect as soon as the return key is hit.

4) Trigger Out Polarity
The PCI550 has a trigger output port. This port provides a TTL level change when the analyzer is
triggered. The user can select whether to have the output go high or low when the analyzer is
triggered. Active high indicates that the output will switch from ground to +5V when the analyzer
istriggered.

5) Execute Command File at Startup
This option specifies that the active command file will be automatically executed on
powerup/reset. If yesis selected, the first command line (CL1) of the active command file will be
executed upon reset/power up. Note: the active command file is the file which was current at the
time of the power down/reset.

6) Decode Trace Display
Displays the names of the types of data transfers versus the DS codes

7) Command Prompt
Modify the command prompt from a > to user selectable character. All of the configuration
options can be changed by hitting the space bar to toggle through the choices. When the desired
option appears, hit the enter/return key to select that option, and proceed to the next configuration
parameter.
Figure 9.1 shows the configuration screen with the default/initialized parameters.
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PCl >CF

A32/ D32 OR A64/ D64 SETUP = A32/ D32
HEXADECI MAL OR Bl NARY SETUP = HEXADECI MAL
BAUD RATE - PORT 1 (PRI MARY) = 9600

TRI GGER QUT POLARITY = LOW

EXECUTE COMVAND FI LE AT STARTUP = NO
DECCDE TRACE DI SPLAY TRANSFER TYPE = NO
PCl COVMMAND PROVPT = PCl >

PCl >

FIGURE9.1 CONFIGURATION SCREEN

9.2 CLOCK/CALENDAR

The PCI550 has an onboard clock/calendar chip which provides current time and date tags for the data
capture functions. This enables the user to tag data for archiving purposes. To set the clock calendar, type
"CS" and return. The user is then prompted to enter the hours, minutes, seconds, month, day, and year. To
read the clock calendar (useful for logging purposes), type "CR" and return. The clock/calendar functions
have battery backup.

9.3 SETUP STORE/RESTORE
The PCI550 can store up to 8 complete setups. A setup includes the following information:

1) Event Specifiers (A,B,C,D)
2) Sampling mode

3) Trace qudification field

4) Command files

5) Print display state

6) Seria port mode

7) Level Setups

8) Trigger Position

9) Occurrence Count

The setups are stored via the "SS#' command, where the # is in the range 1-8. To restore/reload a setup,
use the "RS#" command.

9.4 SCREEN STORE/RESTORE

The PCI550 can aso save up to 8 screens. The screens may contain trace information, timing
waveforms, voltage data, etc. - any information of interest. The user may need to save a limited amount of
data, but may not have a printer to make a hard copy. The screen store option may be used to save this data
for later review. To save a screen, type "SP#' and return. The # is in the range 1-8. To restore this screen
for subsequent viewing, type "RP#" and return.

9.5 SETUP DISPLAY
The PCI550 has numerous setup parameters to handle the various trigger, trace, and print options. For a
summary overview of the current setting of all these parameters, use the "DS"' command. "DS" (Display

Setup) gives an overview of all the parameters in a concise screen display. Figure 9.2 is the screen
generated by the DS command.
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9.6 INITIALIZATION

Initializing the PCI550 Analyzer resets all of the parameters and the command file to factory default
settings. Note however, that stored setups are NOT reset. Only the current active setting is reset. All trigger
and trace qualifiers are set to X's (Don't Care). The trigger position is set to the mid point of the trace
buffer. The sampling mode is set to SYNCH, and the display mode is set to SIGNAL. This analyzer is
initialized by typing "I" and return. Thisis the easiest way to reset the analyzer to factory default settings.
The only other method isto individually change/reset each parameter.

IR R SR RS EEEEEEEREEREEEEESEESEEEE] PG ’\M\TO_' w\JDITIO\ls*****************************
<===== 64 BT ====>| <===== 32 BT ====>IF | TSLI| D P S
PRA PRGRRRTOSS CREE
ADDRESS C/BE A E C' ADDRESS CBEAENMDDOCEEINTRL SRR EXT
DATA 7654 RQK DATA 3210 RQTEYYPKL L DCBA KT R R 3210
e e e e e e e e mm e — - | e e e o o - | e e e e e e e e e e e e e e m - - | —
A=XOOOK XXX X X X =X00KXKX XXX X X X 0 X X X X X X XXX X X X X XXXX
B=XOOOOOXX. XXXX X X X =X00KXK XXX X X X X X X X X X X XXX X X X X XXXX
XXX XXXX X X X =XOOKKKKX XHXX X X X X X X X X X X XXX X X X X XXXX
DEXXOOKK. XXXX X X X =XOOKKKK XXXX X X X X X X X X X X XXXX X X X X XXXX

KKK KKKKRK KKK KAXK KKk kkxxkkkkxxx PROGRAM LEVELS ** % %%k ks k ok kkkkdkk ok kk ok ok ok k ok ok k k&%

LEVEL IF EVENT OCCURS THEN - TRI G? ELSE - TR G? TRACE CLOCK
1 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
2 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
3 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
4 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
5 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
6 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
7 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
8 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH

PRESS ANY KEY FOR MORE SETUP | NFORVATI ON (ESC TO EXIT)

khkkkkhkkkhkkhkkhkhkkkkhkkhkkkkkkkkk*%x &NERAL SETUP INFCR’\M\TI O\J kkkkkkhkkhkkhkkhkkhkkhkhkhkkhkhkkkkkkkk*x

TRI GGER PCSI TION = 1/2
TRACE DI SPLAY = WAVEFORM
TRACE QUALI FI ER = ALL
OCCURRENCE COUNT = 00001
SAMPLE CLOCK = SYNCH
FIGURE 9.2
9.7 SELF TEST

The PCI550 has built in self diagnostics which can check many of the key functional areas on the
analyzer. The self test is enacted by typing "T" and return. Testing the bus interface (transceivers) requires
the analyzer to output signals on the bus. This may disrupt the function of other boards in the system.
Therefore, if the system is running/operating, the analyzer's self test should not be executed.
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CHAPTER TEN - COMMANDS

10.0 COMMANDS

This chapter presents a detailed description of each PCI550 command. The format consists of the
command name in the upper right hand corner of each page, followed by a description of its syntax,
description of its operation, and where applicable, screens of the displays generated.
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A,B,C,D
Event Specifiers

SYNTAX: A, B, C, OR D
DESCRIPTION:

The commands A,B,C, and D are used to setup and display the status of the 4 event specifiers. The
event specifiers are used for the following:

1) Setting Triggers
2) Trace Qualification
3) Signal Histograms to monitor bus states or combinations of signals on the bus

After typing one of the event specifier names (either A,B,C, or D), then hit return/enter. As shown onin
Figure 10.1, the status of the current setting will be displayed. The user can then change any of the
parameter settings or simply hit ESC to exit the command. (The status of al of the event specifiers can be
listed via the DS command). The address modifier, address, and data fields require entry of either Hex
digits (0-F) or X for don't care. All other fields are toggled between 0 (true), 1 (false), and X (don't care)
via the space bar. To move to the next field in the display, type either return/enter or >. To move back to a
previousfield, type <.

Note the fields prior to the address and data fields. These include the operators >,<, or =. These
operators enable a user to specify arange of values for consideration. The range may simply be greater than
or less than, or when using the event specifiersin logical combination, the operators can define arange - as
shown in Figure 10.2 - where A and B are AND'ED together.

In the address, data, and address modifier fields, the user normally enters hex digits which specify 4 bits
in the field. However, the user may wish to trigger or qualify the trace based on a single bit/signal. To do
this, the user selects the "BINARY" mode via th "CF" command. When "BINARY" mode (vs. "HEX"
mode) is selected, the displays will be expanded to show all of the address, data, and address modifier bits.
The user can then select any individual bit(s) as the trigger or trace qualifier. Following is a summary table
of key strokes and the actions associated with them when using the A,B,C, and D commands.

KEY ACTI ON
> GO TO NEXT FIELD
< GO TO PRI OR FIELD
SPACE BAR TOGGLE THROUGH FI ELD OPTI ONS
RETURN ENTER GO TO NEXT FIELD
ESC EXI T COVMAND

PCl MATCH SPECI FI CATI ON A

<===== 64 BIT ====>! <===== 32 BIT ====>IF | TSLI D P S
PRA PRGRRRTOSS CREE
ADDRESS C/BE A EC! ADDRESS CBEAENMDDOCEEINIRL SRR EXT
DATA 7654 R Q K! DATA 3210 RQTEY Y PKLL DCBA KT R R 3210
!

FIGURE 10.1 EVENT SPECIFIER A
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PCl MATCH SPECI FI CATI ON A

<===== 64 BIT ====>| <===== 32 BIT ====>IF | TS LI D P S

PRA PRGRRRTOSS CREE
ADDRESS C/BE A E C!' ADDRESS CBEAENMDDOCEEINRL SRR EXT
EYYPKLL DCBAKTR R 3210

DATA 7654 R QK! DATA 3210 RQT!
! !
=XXOOKKXX XXX X X X SXXXXXL00 XXX X X X 0 X X X X X X XXKXX X X X X XXXX

PCI MATCH SPECI FI CATI ON B

<===== 64 BIT ====>! <===== 32 BIT ====>IF| TSLI D P S

PRA PRGRRRTOSS CREE
ADDRESS C/BE A EC! ADDRESS CBEAENMDDOCEEINIRL SRR EXT
EYYPKLLDCBAKTRR 3210

DATA 7654 R Q K! DATA 3210 RQT!
!

=XXOOKKXX XXX X X X <XXXXX200 XXX X X X 0 X X X X X X XXXX X X X X XXXX

FIGURE 10.2 EVENT SPECIFIERSA AND B USED TO DEFINE AN ADDRESS RANGE
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BA
ACTIVATE BUS STIMULUS

SYNTAX: BA# (# RANGE IS 1-8)
DESCRIPTION:

The BA command starts bus activation according to the stimulus condition specified. The user may
specify up to 8 conditions to be asserted on the bus via the BC commands. The stimulus to be activated is
specified via the # field of the command. For example, to activate bus condition #1, type BA1. Note, that
the bus conditions may be chained together, and may be specified to run either once through or in a
continuous loop. The condition specified in the BA command, may only be one step in a sequence.

If the sequence is specified to run only once (i.e. a 0 appears in the NEXT field of the last condition in

the string), then the bus stimulus will be performed once, and halted. If a continous loop is specified, the
user must hit the CTRL C key to halt bus activation.
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BC
SPECIFY BUS STIMULUS CONDITION

SYNTAX: BC# (# RANGE IS 1-8)
DESCRIPTION:

The BC commands are used to define the bus stimulus conditions. The user selects what signals will be
asserted on the PClbus. A single set of signals can be defined, or a sequence of signals can be defined. For
each analyzer setup, up to 8 conditions may be specified.

Figure 10.3 shows the screen for establishing Bus Conditions. Note that all of the signal fields are listed.
In the address, data, and address modifier fields, hex digits are entered unless "BINARY" mode is selected
via the "CF"' command. If "BINARY" mode is selected, the fields will be expanded to enable the user to
specify selected bits within these fields. In al of the other fields, the user has the option of selecting O
(true/ground), 1 (false/+5v), or don't care. The space bar is used to toggle through the options in each field.
The last field is the NEXT field which is used to chain conditions together. This field points to the next
condition to be executed. If thereisa0 in thisfield, then this condition will be the last one executed. This
field may also point to the current condition, if the user wants to repetitively output this one condition.

After the signals have been specified, the user is prompted to enter the "ACTIVATION TIME" and the
"NEXT TIME". The activation time is the assertion time - the time period for which the analyzer will assert
the signals on the bus. The activation time is denoted in microseconds and ranges from 1 to 99
microseconds. Next, the "NEXT TIME" is specified. Thisis the wait time between assertions. Thisfieldis
specified in milliseconds and the range is 1 to 99 milliseconds. Figure 10.4 shows a set of chained bus
conditions which will execute in a continuous loop until halted by the user.

BUS CONDI TI ON SPECI FI CATION 1

<===== 64 BIT ====>| <===== 32 BT ====>/F | TSLI D P S ! NXT
PRA PRGRRRTOSS CREE !
ADDRESS C/BE A E C' ADDRESS CBEAENMDDOCEEINIRL SRR EXT
EYYPKLLDCBAKTR R 3210!

DATA 7654 RQK  DATA 3210 RQT!
e L oem e o e (R P
=XOOOKKKK. XXX X X X =XOOKKKK XXX X X X X X X X X X X XXXX X X X X XXXX 0
ACTI VATI ON TI ME (US) = 00
WAIT TIME (MS) = 00

FIGURE 10.3 BUSSTIMULUS SETUP CONDITION
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BUS CONDI TI ON SPEC! FI
64 BI T ====>!
PRA
ADDRESS C/BE A E C
DATA
=XOOKKXX. XXXX X X X
ACTI VATI ON TI ME (US)
WAIT TIME (MS) = 00

BUS CONDI TI ON SPEC! FI
64 BI T ====>
PR A
ADDRESS C/BE A E C!
DATA
=XOOKKXXX. XXXX X X X
ACTI VATI ON TI ME ( US)
WAIT TIME (MB) = 00

CATION 1

ADDRESS C/ BE
DATA 3210

CATION 2
32 BIT

ADDRESS C/ BE
DATA 3210

====>IF | TSL
PRARRRTOS
AENMDDOCE
RQTEYYPKL
----- !

X X X X X X XX X
====>IF | TSL
PRARRRTOS
AENMDDOCE
RQTEYYPKL

S! I NXT
E! !
R EXT!
Rl 3210!

X XXXX 2

S
E! !
R EXT!
Rl 3210!

X XX 1

I NXT

FIGURE 104 CHAINED BUSCONDITIONS
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Bl
BUS INTERRUPT

SYNTAX: Bl# (# RANGE 1-7)
DESCRIPTION:

The Bus Interrupt Command is used to generate an interrupt on the PClbus. The command will cause an
interrupt to be generated and will respond to the interrupt acknowledge generated by the responding board
in the system.

The status ID which the analyzer (as the interrupter) is to acknowledge the interrupt with is specified via
the"BM" command. Be sure to set this parameter before generating an interrupt.

To use thiscommand, simply enter Bl#, where the #isin the range of 1-7.
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BP
BUS PROTECT

SYNTAX: BP
DESCRIPTION:

The Bus Protect command allows the user to inhibit the bus control commands. This prevents a user
from accidentally affecting normal system operation - an important consideration if the analyzer isinstalled
in an embedded application for monitoring purposes.

The factory default setting for this parameter is "OFF" - thus enabling the Bus Master and Bus Stimulus
functions to be performed.

To change the status of the Bus Protect - type "BP" and return. Then use the space bar to toggle the
status.
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BT
BACKPLANE TEST

SYNTAX: BT
DESCRIPTION:

The Backplane Test command tests the PClIbus backplane for shorts. The Backplane Test asserts each of
the PClbus signals (not including the user defined pins on the P2) individually and checks every other
signal to see if it isalso asserted - indicating a short.

This command should normally be used in a system with NO OTHER BOARDS installed. The reason
for this is twofold. First, the analyzer will be asserting signals without regard to bus timing and this may
cause problems with the system if other boards are present and running. Second, other boards in the system
may be asserting lines during the backplane test which could result in False Shorts being repeated.

When running the Backplane Test, the analyzer first looks at all bus signals to map out any signals
which are asserted or in the active state -and lists these signals. Next the analyzer drives each inactive
signal to its active state individually and monitors all of the others signals for activity. If for some reason
the signal which is being asserted can not be driven, the analyzer also notes this.

If any signals are found active, shorted, or unable to be driven, the analyzer indicates a FAILED
backplane test.
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CA
COMMAND LINE ACTIVATION

SYNTAX: CA# (# RANGE IS 1-8)
DESCRIPTION:

The CA commands are used to execute the commands specified in the command lines. Command lines
are specified via the "CL" command. Command lines enable the user to execute analyzer commands or
seguences of commands repetitively or upon power up/reset.

Command lines can be executed individually, or in sequences. In addition, command lines (or
seguences) can be performed once through or repetitively in loops.

The user enters "CA" and a number identifying the command line to be executed. The analyzer will
execute that command line, and continue to the line specified in the "NEXT" field. If a0 is found in the
"NEXT" field, then execution will halt.

If the user has specified that a command line sequence be performed repetitively in a loop, then the user
can halt operation of the loop by hitting the CTRL C key.

Another means of activating a command line - is by using the power up/reset option. Under the "CF"
command, the user has the option of selecting execution of the command file which was loaded at power
down (or prior to reset) automatically. When the analyzer is powered up (or reset), the analyzer will
automatically begin executing command line 1 of the command file which is active. Note: the user can
have as one of the command lines, to load in a new setup ("RS' command), which will cause a new
command file to be loaded. This enables the user to "CHAIN" together command files for longer
sequences. Seethe"CL" commands for details on this feature.
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CF
CONFIGURE ANALYZER

SYNTAX: CF
DESCRIPTION:

The "CF" or configure command allows the user to specify a number of different PCI550 features.
Listed below are the functions specified viathe "CF" command.

1. A32/D3 OR A64/D64 DATA CAPTURE FORMAT

This option allows the user to capture data in systems with full 32 bit address/data busses or in systems
with A64/D64 data busses. All trace displays and histograms are adjusted to show the correct number of
signals for address and data fields. In addtion, the histogram address ranges are adjusted according to these
fields.

2. HEX OR BINARY SPECIFICATION OF ADDRESS, DATA, AND ADDRESS MODIFIER FIELDS

When specifying a trigger or trace qualifier, the user may wish to select only individual bits/signals. By
selecting the binary option, the display fields will be expanded to bit mode, to enable the user to select one
or more bits - rather than the nibbles (4 bits) normally defined by the entry of HEX digits.

3. BAUD RATE - PRIMARY SERIAL PORT

Once communication has been established, the user can modify the baud rate on the primary serial port
via this command. Simply use the space bar to select the desired baud rate. The range of rates is from
38.4kbytes/sec down to 300 bytes/sec. NOTE: THE NEW RATE WILL BE IN EFFECT IMMEDIATELY
AFTER PRESSING THE RETURN KEY - NOT AFTER COMPLETION OF THE CF COMMAND. The
baud rate of the primary serial port is established on power up or reset by the baud rate jumpers on the
analyzer. If you have modified the analyzer's baud rate after powerup, and then reset the analyzer or power
down the system, the baud rate will reset to the rate defined by the baud rate jumpers.

4. TRIGGER OUT POLARITY

The user may select the polarity of the external trigger output on the PCI550. The analyzer can be set to
change to either a high (+5v) or a low (GND) state when the trigger is encountered. Once the level
transitions upon the occurrence of atrigger, it will remain at thislevel until the analyzer is reset to collect a
new set of data. The factory default value for the trig-er out polarity is LOW.

5. EXECUTE COMMAND FILES ON POWER UP/RESET

This option specifies the automatic power up/reset execution of the "active" command file. If "YES" is
selected, the analyzer will automatically begin executing command line 1 of the active command file
immediately after a power up or reset. If no command file/line has been entered, the analyzer will return to
the "COMMAND" state - with an ">" asthe |eft side of the line.

6. DECODE TRACE DISPLAY FOR TRANSFER TY PE

The user may select the display of data transfer names in the trace display instead of a"BIT" display of
signals.
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7. COMMAND PROMPT

This command enables the user to change the command mode prompt from the default ">" to any ASCII
character. This can be particularly helpful if developing host programs to interact with the analyzer - and
the user wants to specify a unique character to flag "command" mode. Figure 10.5 shows the default values
for al of the parameters specified via the CF command.

PClI >CF

A32/ D32 OR A24/ D16 SETUP = A64/ D64
HEXADECI MAL OR Bl NARY SETUP = HEXADECI MAL
BAUD RATE - PORT 1 (PRI MARY) = 9600

TRI GGER QUT POLARITY = LOW

EXECUTE COMVAND FI LE AT STARTUP = NO
DECCDE TRACE DI SPLAY TRANSFER TYPE = NO
PCl COVMMAND PROVPT = PCl >

PCl >

FIGURE 10.5 CONFIGURATION DEFAULTS
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CL
COMMAND LINE

SYNTAX: CL# (# RANGE 1-8)
DESCRIPTION:

The CL# command is used to specify the command lines. Up to 8 command lines may be specified in
one command file (a command file is the 8 command lines associated with a specific setup). The command
lines can be executed singly or in sequences. In addition, the user can specify whether to execute a
command file once through or repetitively. To specify a command line, type CL and the command line
number, then hit enter. The analyzer will prompt for the command name, the wait time, and the next line to
be executed. Any of the ASCII commands listed in the HELP summaries may be entered on the command
lines. For example, following is a command line which specifies to wait 1 second, then log the backplane
voltages, and then proceed to execute command line 2.

PCl >CL1
COMVAND VAIT NEXT

\% 1 2

The user may opt to enter a delay in the wait field, or enter a 0 for no delay. The delays are in one second
increments from 1 to 99. The delay is enacted prior to the execution of the command. The NEXT field
contains the number of the next command line to be executed. The user may enter any number from O to 8.
0 means that the command file will terminate execution after the completion of the current command line.
This field may also be used to point to the current field, or another command line. By having the last linein
the command file point to the first line, aloop may be established. Thisis handy for repetitively performing
diagnostic tasks.

Since every analyzer setup has an associated command file, the user may "chain" together command
files by having the last command in one file load in a new setup and point to the first command in that file.
As shown in the next example, the user has created two command files and stored them under setups 1 and
2. The user can then chain together these two command files, which can then be run in a continuous loop.

COMVAND FI LE #1

Li ne # Command Wi t Next
CL1 CR 1 2
CL2 RT 0 3
CL3 GO A B 0 4
CL4 P1, 100 0 5
CL5 PO 0 6
CL6 PS1 0 7
CL7 P 0 8
CL8 RS2 0 1

COMVAND FI LE #2

Line # Command VWi t Next
CL1 GO C+D 0 2
CL2 P1, 1000 0 3
CL3 &0 L1 0 4
CL4 P1, 1000 0 5
CL5 GO A B 0 6
CL6 P1, 1000 0 7
CL7 RS1 0 1
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The user also has the option of executing the active command file on powerup or reset. The active
command file is the one which was loaded just prior to powerup or reset. The first line of the command file
will be executed if this option is selected. See the CF command to enable powerup execution of the active
command file. This option is particularly helpful in embedded monitoring applications where the analyzer
will be automatically performing the same test - or must be initialized automatically to a particular state on

reset.
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CR,CS
CLOCK READ/CLOCK SET

SYNTAX: CR OR CS
DESCRIPTION:

The CR and CS commands enable the user to read and set the onboard clock calendar. The
clock/calendar is battery backed up and therefore continues timekeeping even when power is removed from
the PCI210. The clock/calendar is used as atime stamp for trace data.

The CR - Clock Read - command reads and displays the time and date.

The CS - Clock Set - command allows the user to set/reset the clock/calendar. To set the clock, type CS
and return. The user is then promped for the time and date information as follows:

*CS
HOURS M NUTES SECONDS  MONTH DATE YEAR
(00-23) (00-59)  (00-59)  (01-12)  (01-31)  (00-99)
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DS
DISPLAY SETUP

SYNTAX: DS
DESCRIPTION:

The DS command is used to provide a summary of the current setup of al of the analyzer parameters.
The DS screen displays the status of the following:

4 EVENT SPECIFIERS (A,B,C,D)

8 LEVEL SETUPS (L1,L2,L3,L4)

TRIGGER POSITION IN MAIN TRACE BUFFER
SAMPLING SPEED/MODE

DISPLAY SPEED/MODE

TRACE QUALIFIER

OCCURRENCE COUNT

Figure 10.7 is the factory default DS screen.

ER IR I S I I I I I I S I I I I I I PCI ’\MTO_' C(]\IDITIO\B*****************************
<===== 64 BIT ====>| <===== 32 BT ====>IF | TSLI D P S
PRA PRGRRRTOSS CRE E
ADDRESS C/BE A E C!' ADDRESS CBEAENMDDOCEEINTRL SRR EXT
DATA 7654 RQK  DATA 3210 RQTEYYPKLL DGBAKT R R 3210
e e e e e m - | e e e e e e - - | e e e e e e e e e e e e ma - | R
A=XOOKXK. XXX X X X =XOXKXXK XXXX X X X 0 X X X X X X XXXX X X X X XXXX
B=XXOOOXX. XXXX X X X =XOKKXK XXXX X X X X X X X X X X XXXX X X X X XXXX
XXX XXXK X X X =XO0OKK XHXX X X X X X X X X X X XXX X X X X XXXX
DEXXOOONKK. XXXX X X X =X00KKK XXX X X X X X X X X X X XXX X X X X XXXX

khkkkhkkhkkhkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkkkkkkk*x*%x PRCmAM LEVELS khkkkhkkhkkhkkhkkhkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkkkkkkk*x*

LEVEL IF EVENT OCCURS THEN - TRI G? ELSE - TR G? TRACE CLOCK
1 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
2 ALL 00001 GO TO 1 NO G TO 1 NO ALL SYNCH
3 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
4 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
5 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
6 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
7 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH
8 ALL 00001 GO TO 1 NO GO TO 1 NO ALL SYNCH

PRESS ANY KEY FOR MORE SETUP | NFORVATI ON (ESC TO EXIT)

KKKk kKR XKk kkkxxxkkkxxxx CENERAL SETUP | NFORMAT] ON * % % % % % %k sk k& %k k ok ko k& Xk k k&

TRI GGER PCSI TION = 1/2
TRACE DI SPLAY = WAVEFORM
TRACE QUALI FI ER = ALL
OCCURRENCE COUNT = 00001
SAMPLE CLOCK = SYNCH

FIGURE 10.7 DISPLAY SETUP SCREENS
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GO
START DATA CAPTURE

SYNTAX: GO/ GO F/ GO with trigger (A,B,C,D)
GO L# (LEVEL # in range 1-8)
GO HR(C) / GO HS(C)

DESCRIPTION:

The GO commands are used to initiate data capture for state/timing analysis or for histograms. Once a
GO command has been entered, the user can halt the data capture process simply by typing CTRL C or
ESC. For state and timing analysis, the analyzer will stop capturing data when the buffer is full (except in
the case of the GO F command which will run as a FIFO for trace data until halted by the user).

GO

The GO command starts data capture without looking for a specific trigger event. This command is
often used initially to get a quick look at the bus activity - before deciding what signals to use for triggers.
To begin capturing data, simply type "GO" and return. The analyzer will then begin capturing data (in the
sampling mode specified via the "S"' command). The first sample captured will be considered the trigger,
and will be stored at the position in the trace buffer specified by the "TP" command. (Note: be careful to
insure that the trigger position is not at the end of the trace buffer or data capture will halt after storing the
first event). To simply capture bus cycle data with no restrictions, type "I" to initialize the analyzer, and
then type "GO". Thiswill cause the analyzer to fill half of the trace buffer with the current
bus activity.

GOF

The GO F command will cause the analyzer to capture data in FIFO fashion until stopped by the user
via a keyboard entry. This command is very useful for capturing BUS CYCLES leading up to a system
crash/hanging. This command is typically used in synchronous mode so that when the PCI system hangs
and there is no bus activity, the analyzer will not store any additional data. The user can then halt the
analyzer and investigate the bus activity leading up to the system crash.

GO with Trigger

This is the command to capture data with a simple trigger - via the events specifiers. The trigger field
may contain either a single event specifier (A,B,C, or D) or multiple event specifiers used in logical
combination. The event specifiers may be AND'd (.), OR'd (+), NOT'd (~) or Exclusive OR'd (X). For
example, GO A would look for the event specified in the A field as atrigger. GO A.B would use "A.B" or
A and'd with B as a trigger. This is useful for specifying an address or data range to trigger as shown in
Figure 10.8. The high speed sampling mode will work in parallel with the main data capture activity and
will be keyed on the occurrence of the trigger event.

GO LEVEL

In the GO Level command, the user enters the Level at which data capture isto begin. (Since there are 8
levels the user could configure one or more loops where each loop used only several of the levels - and then
simply specify a different beginning point when typing GO). For example, GO L1 would start executing at
L1. See the L# commands for detailed information on setting up the Levels. The level commands are very
useful for executing sequential triggers, where a specific sequence of bus activity is used to generate an
interrupt. Shown in Figure 10.9 is a flow chart of a typical application which can be accomplished via the
Level commands. The high speed sampling mode will work in paralel with the Go Level data capture
activity, keying on the occurrence of the trigger event.
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GO HS(C)
The GO HS and GO HSC commands initiate data capture for the histogram analysis of signals. GO HS

will compute percentages for the histogram values. GO HSC will display the actual counts. The GO HS(C)
commands will capture data in the mode specified by the "S" command. To monitor the Bus Usage by bus
grant level, the user would select Synchronous sampling, and select the 4 BG signals for monitoring via the
"H" command. Next, type "GO HS" and the system will show the percentage of bus cycles at each Bus
Grant level. Up to 8 signals or combinations of signals may be monitored using the GO HS commands. It
can be very useful to specify combinations of signals (or states on the bus). The user can specify any
combination of signals viathe event specifiers (A,B,C, and D) and then select these conditions as histogram
signals. The user may specify particular data patterns, address modifiers, or other signal combinations for
histogram analysis. Figure 10.10 shows GO HSC screens. The trace qualifiers can aso be used when
running the histograms. This enables the user to select only certain bus activity for anaysis.

GO HR(C)
The GO HR and GO HRC commands initiate data capture for the histogram analysis of address ranges.

GO HR will compute percentages for the histogram values. GO HRC will display the actual counts. The
GO HR(C) commands will capture data in the mode specified by the "S' command - although address
range usage is typically monitored in synchronous mode - so that only one sample per bus cycle is stored.
Up to 8 address ranges may be monitored at the same time via the GO HR commands.The address ranges
to be monitored are specified via the R# commands. Figure 10.11 is a typical GO HR(C) command. The
trace qualifiers can aso be used when running the address range histograms. This enables the user to select
only certain bus activity for analysis. For example, to monitor specific address ranges when capturing data
asynchronously-Simply qualify the trace so that only cycles with FRAME true are considered. Then select
the address ranges of interest via the R commands.

71



PCI550 Bus Analyzer Silicon Contral Inc.

PCI MATCH SPECI FI CATI ON A

<===== 64 BIT ====>| <===== 32 BT ====>/F | TSLI D P S

PRA PRGRRRTOSS CREE
ADDRESS C/BE A E C' ADDRESS CBEAENMDDOCEEINRL SRR EXT
YYPKLL DCBAKT R R 3210

DATA 7654 R QK! DATA 3210 RQTE
! !
=XXOOKKXX XXX X X X SXXXXXL00 XXX X X X X X X X X X X XXKXX X X X X XXXX

PCI MATCH SPECI FI CATI ON B

<===== 64 BIT ====>| <===== 32 BIT ====>IF | TS LI D P S

PRA PRGRRRTOSS CREE
ADDRESS C/BE A E C!' ADDRESS CBEAENMDDOCEEINRL SRR EXT
YYPKLL DCBAKTR R 3210

DATA 7654 R Q K! DATA 3210 RQTE
! !
=XXOOKKXX XXX X X X <XXXXX200 XXX X X X X X X X X X X XXX X X X X XXXX

& A B

FIGURE 108 GO WTH TRIGGERA.B

PCl >Q0 HS

SI GNAL HI STOGRAM
SAMPLES  SIGNALL SIGNAL2 SIGNAL3 SIGNAL4 SIGNALS SIGNALG6 SIGNAL7 Sl GNALS
FRM A2 A3 Ad D1 D4 I RY TRY
00001 50% 50% 50% 41% 00% 00% 65% 65%
PCl >G0 HSC

S| GNAL HI STOGRAM
SAMPLES  SIGNAL1 SIGNAL2 SIGNAL3 SIGNAL4 SIGNAL5S SIGNALG6  SIGNAL7  SI GNALS

FRM A2 A3 Ad D1 D4 | RDY TRY
00001 00512 00512 00416 00000 00000 00000 00664 00664
PCl >
FIGURE 10.10 S GNAL HISTOGRAMS
PCl >G0 HR

ADDRESS RANGE HI STOGRAM

SAMPLES RANGE 1 RANCGE 2 RANGE 3 RANGE 4 RANGE 5 RANGE 6 RANCGE 7 RANGE 8
FF080000 FFO80000 00000000 00000000 00000000 00000000 00000000 00000000
FFO080060 FF090000 00000000 00000000 00000000 00000000 00000000 00000000

00001 100% 100% 23% 43% 19% 00% 00% 00%

PCl >G0 HRC

ADDRESS RANGE HI STOGRAM

SAMPLES RANGE 1 RANCGE 2 RANGE 3 RANGE 4 RANGE 5 RANGE 6 RANGE 7 RANGE 8
FF080000 FFO80000 00000000 00000000 00000000 00000000 00000000 00000000
FFO080060 FF090000 00000000 00000000 00000000 00000000 00000000 00000000

00001 01024 01024 00234 00440 00192 00000 00000 00000

PCl >

FIGURE 10.11 ADDRESS RANGE HISTOGRAMS
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H
SELECT HISTOGRAM SIGNALS

SYNTAX: H
DESCRIPTION:

The H command is used to select the signals and or combinations of signals to be monitored via the GO
HS(C) commands. The user may select any of the PClbus signals, the externa inputs, or the event
specifiers for performance analysis.

To use the H command, simply type "H" and return. The complete selection of available signals will be
displayed. Use the return key to position the cursor under the signals of interest, and select the signal to
active (A) by hitting the space bar.

To move to a previous field in the display, type <. To exit the H command, and return to command
mode, hit ESC.

To move to the next field in the display, hit return/enter.

Note, if the user selects an event specifier as one of the signals, be sure to set the event specifier to the
signals or bus state.

Figure 10.12 illustrates the H screen.

SELECT HI STOGRAM SI GNALS

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!  DHDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
66665555555554444444444333333333! 33222222222211111111110000000000
32109876543210987654321098765432! 10987654321098765432109876543210

<= 64 BIT=>1! <=32BIT=>!FI TSLI D P S
PRA! PRG!IRRRTOSS CREE ! MATCH
CBEAEC! CBEAEN!MDDOCEEINRL SRR EXT! CONDI TI ON
7654 RQK! 32I0RQT!'EYYPKLLDBAKTRRS32100 ABCD
!

FIGURE 10.12
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HELP / HELP MORE

SYNTAX: HELP / HELP MORE
DESCRIPTION:

The Help and Help More commands display summary listings of all of the PClbus Analyzer commands.
Figure 10.13 shows the two HEL P screens.

The Help commands also provide on-line help to the user for al of the key analyzer commands. For

instance, on-line information regarding the GO command can be obtained by typing HELP GO. Thisisa
valuable tool to assist the user when the manual is not readily available.
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PCl >HELP

KAKKKKKKKKKKKKKKRKKKKKXKRK KK KRR KKK AR A HE| P A Xk hhk ok kkk ok k ok k kR ok kk ok k ko ko kk ok ko kkkk %

COVVAND:

IR SR RS RS SRS EEEEEEEEEREEEEEEEESEESE] mND SU’MRY IR SRR SRS RS R EEREEREEREEEEESEEEEESEE]
----------- TRACE CAPTURE ----------- cees-s--- BUS CONTROL -----------
0 - START EVENT CAPTURE BR, BRS, BRL - WORD, BYTE, LONG READ

@ F - START CAPTURE FOREVER BW BWS, BW. - WORD, BYTE, LONG WRI TE
(TR G - CAPTURE US| NG TRI GGER BS, BSS, BSL - WORD, BYTE, LONG MODI FY
GO(LEVEL) - CAPTURE USI NG LEVEL

G0 HR(O) - RANGE HI STOGRAM ( COUNT) BRB, BRBL -WORD, LONG BLOCK READ
G0 HS(0) - SI GNAL HI STOGRAM ( COUNT) BWB, BWBL -WORD, LONG BLOCK WRI TE
----------- TRACE BUFFER ------------

P - DI SPLAY NEXT PAGE BR64 -PCl 64 BLOCK READ

P- - DI SPLAY PREVI OUS PAGE BW64 -PCl 64 BLOCK WRI TE

P(F) (F1, F2)-Dl SPLAY AT FRAME NUM

PS( 1- 8) - SEARCH TRACE BM - BUS REQUEST/ MODI FI ER
PM 1- 8) - SET SEARCH CONDI TI ON BC( 1- 8) - SET BUS CONDI TI ON

PD - SELECT TRACE DI SPLAY BA( 1- 8) - SEND BUS CONDI TI ON
PE(F1, F2) - DI SPLAY ELAPSED TI ME Bl (1-7) - SEND BUS | NTERRUPT/ ACK
----------- TRI GGER SETUP ----------- BT - BACKPLANE TEST
ABCD - SET MATCH CONDI TI ONS BP -BUS CONTROL ON OFF
L(1-8) - SET LEVEL CONDI TI ONS

TP - TRI GGER POsI TI ON

o) - OCCURRENCE COUNT

TO - TRACE QUALI FI ER

TYPE "HELP MORE", "HELP VSB", "HELP GEN' OR "HELP VX" FOR ADDI TI ONAL COMVANDS

khkhkhkhkhkhkhkhhkhkhkhkhhhhhhhkhhhhhhhkhkhhhhkhhkhkhkhkhkhkhkhkhhkhhhkhkhkhhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkk*kkxkx*x*x*%

PCl >HELP MORE

khkkhkkkhkkhkkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkk*x*% HELP khkkhkkkhkkhkkhkkhkkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkkkk*x*%

COMVAND:
KXKKKKKRXK K KAk kR **kkkxxxxxxx COUMAND SUVMARY CONTI NUED *****kkkkkkkkkkkkkkkkk kX %

----------- CONFI GURATION --------- ---------- MSCELLANEQUS ---------
S - SELECT SAMPLE CLOCK CL(1-8) - COMAND LI NE SETUP
H - SELECT HI STOGRAM SI GNALS CA(1-38) - COVWAND LI NE ACTI VATI ON
R(1-8) - SELECT H STOGRAM RANGES T - SELF TEST
w - SELECT WAVEFORM S| GNALS | - CLEAR CURRENT SETUP
SS(1-8) - STORE SETUPS SO -TURN ON GO STATUS
RS( 1- 8) - RECALL SETUPS SF - TURN OFF GO STATUS
SP( 1-8) - STORE SCREEN PAGES VR -\VWRI TE RAW SETUP DATA
RP(1-8) - RECALL SCREEN PAGES RR - READ RAW SETUP DATA
DS - DI SPLAY SETUP VER - READ VERS|I ON NUMBER
CF - CONFI GURE OPTI ONS HELP(CVD) - HELP SUMVARY ( DETAI L)
——————— H GH SPEED COVMANDS ------- \Y - READ BUS VOLTAGES
HSP - DI SPLAY TRACE RT - READ TEMPERATURE
HSPD - SELECT TRACE DI SPLAY cs -CLOCK SET
HSPE - DI SPLAY ELAPSED TI ME CR - CLOCK READ
HSTP - TRI GGER PGCsI TI ON LED OFF/ ON- RED LED CONTROL
HSS - SELECT SAMPLE SPEED @ ------ PRI NTER/ PASSTHRU PORT -----
HSW - SELECT SI GNALS (8 MAX) CTRL-T - PASSTHRU TOGGLE

CTRL- P - PRI NT SCREEN
M - CAPTURE/ COWAND TOGGLE CTRL-O - PRINT ECHO TOGGALE

EE R R

PCl >

FIGURE 10.13 HELP SCREENS
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I
INITIALIZE ANALYZER

SYNTAX: I
DESCRIPTION:

The "I" command initializes the analyzer and resets all of the analyzer parameters to factory default
settings. Following is a summary of the factory default settings:

S = SYNC
TP= 1/2
A B C, and D SET TO X's (Don't Cares)
OCCURRENCE COUNT = 1
TRACE DI SPLAY = S| GNAL
TRACE QUALIFIER = ALL
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L #
LEVEL SETUP

SYNTAX: L# (# isin the range 1-8)
DESCRIPTION:

The L# commands are used to setup the data capture parameters for each of the 8 different program
levels. At each level the user can specify the following information :

Sampling Mode
Trace Qualifier
Occurrence Count
Trigger Event
Trigger Yes/No

The Level commands are basically IF or CASE statements as commonly used in programming. They
enable the user to perform tasks such as triggering on a sequence of events, or capturing very specific data
inaloop. Once the L# commands are setup, the GO L# commands are used to initiate data capture. Figure
10.14 shows atypical setup of the level commands and associated setup parameters.

khkkkhkkhkkhkkhkhkhkhkhkhhhhkhhkkhkkhkhkhkhkhdddxk PCI ’\MTO_' C(]\IDITIO\B*****************************
<===== 64 BI T ====>| <===== 32 BT ====>IF | TSLI D P S
PR A PRGRRRTOSS CREE
ADDRESS C/BE A E C' ADDRESS CBEAENMDDOCEEINTRL SRR EXT
DATA 7654 RQK DATA 3210 RQTEYYPKL L DGBA KT R R 3210
e e e e e e e e mm e — - | e e e e e e e e e - - | e e e e e e e e e e e e e e m - - |
A=XOOKXK. XXX X X X =XOXKKXK XXXX X X X 0 X X X X X X XXXX X X X X XXXX
B=XOOOOXX. XXXX X X X =X00KXK XXX X X X X X X X X X X XXX X X X X XXXX
XXX XKXK X X X =XO00XKK XXX X X X X X X X X X X XXX X X X X XXXX
DEXXOOKK. XXXX X X X =XKKKK XXXX X X X X X X X X X X XXXX X X X X XXXX

KKK KKKKRK KKK KAXK KKk kkxxkhkxxxx PROGRAM LEVELS * %% % %k ks k ok kkk ko k ok kk ok ko k ok ok kkkk %

LEVEL IF EVENT OCCURS THEN - TRIG? ELSE - TR G? TRACE CLOCK
1 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
2 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
3 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
4 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
5 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH
6 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
7 ALL 00001 GO TO1 NO & TO 1 NO ALL SYNCH
8 ALL 00001 GO TO1 NO GO TO 1 NO ALL SYNCH

PRESS ANY KEY FOR MORE SETUP | NFORVATI ON (ESC TO EXIT)

FIGURE 10.14
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LED ON/OFF
FRONT PANEL RED USER LED ON/OFF

SYNTAX: LED ON, LED OFF
DESCRIPTION:

The PCI550 has a RED user switchable LED. This LED may be turned on/off by the user via the LED
ON and LED OFF commands. This is very useful as a visual indicator that an event has occurred in the
system.

For example, in a command file, the user could set the analyzer up to trigger on the occurrence of a
certain event, have the TP at the end of the buffer, and then turn the LED ON and then off as a visua
indicator that the event occurred. The LED could also be a visual indicator that a loop which is being
performed is complete. A typical command file use for this feature follows:

STEP # COMVAND  DELAY  NEXT

CL1 RS1 0 2
CL2 &0 A 0 3
CL3 LED ON 0 4
CL4 LED OFF 3 1
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M
MODE SWITCH

SYNTAX: M
DESCRIPTION:

The PClbus Analyzer can perform different operations simultaneously. For example, the analyzer can
be capturing data or histograms - and simultaneously be outputting data on the bus in master or bus
stimulus mode. To do this the user switches between "modes" of operation by typing M.

One example, is to enter a GO command which will initiate one of the analyzer's data capture functions.
Then, type CTRL M which returns the user to command mode. At this point the user can do a variety of
tasks including checking the voltage or temperature, or running the Bus Master functions. To return to
capture mode to check the status of the data capture, smply type M again.

Note: the data capture function must be activated in for the M command to operate. The M command
causes the data capture mode to work in the background - so that other operations can be performed. If the
user wants to capture and transmit data simultaneously over the PClbus - the data capture activity must be
initiated first via a GO command. Then the user can jump back to command mode - putting the capture
activity into the background. THE ANALYZER HISTOGRAM FUNCTIONS CAN NOT BE RUN IN
BACKGROUND MODE. THE GO, GO F, GO WITH TRIGGER, AND GO LEVEL COMMANDS CAN
BE RUN IN CONJUNCTION WITH THE "M" FUNCTION.
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o
OCCURRENCE COUNTING

SYNTAX: O
DESCRIPTION:

The occurrence count command "O" is used in conjunction with the GO, and GO with Trigger
commands. This command specifies the number of times the trigger event must occur before the analyzer
is actually triggered. After typing "O" and return, the message "TRIGGER AFTER 01 TIMES" appears.
The cursor is under the 01 field, which can then be changed to a number in the range 1 to 65535 via the
keyboard. After entering a new number, hit return to exit the command.

When the Level commands are being used, the occurrence count which is specified as part of the
Level setup is used - not the count specified viathe "O" command.
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P/PD/PS/IPM/PE
PRINT COMMANDS

SYNTAX:P/HSP
P#,#
PS# (# RANGE IS 1-8)
PM# (# RANGE IS 1-8)
PE#,#
PD

DESCRIPTION:

The Print commands provide the tools to search and output the trace buffer data from the trace buffer.

PD

The PD commands are used to select which data to display and the format for the display. There are 4
types of trace display for both the primary trace buffer - SIGNAL, SIGNAL/TIMING, WAVEFORM,
AND RAW. To select adisplay mode, type PD and hit return. The analyzer will prompt with the following
screen:

PCI>PD

TRACE DISPLAY TYPE = SIGNAL
Use the space bar to toggle between the display options and then hit return to exit the command.

SIGNAL is basically a state display of the PClbus signals captured in the trace buffer. Figure 10.15 isa
typical PCI signal display.

SIGNAL/TIMING provides the interval between consecutive cycles in addition to the state information.
The interval time is defined to be the time from the beginning of the prior sample to the beginning of the
current sample. In the case of SYNCHRONOUS sampling, the time interval would be the time from the
Clock for the prior sample to the Clock of the current sample. Figure 10.16 is a typical signal/timing

display.

WAVEFORM display provides a graphical waveform output of signals. Figure 10.17 is a typical
waveform display. To scroll through the data, ssmply hit return.

RAW mode is a binary output mode and is used primarily for uploading data to a host rather than for
display to a screen or printer. The format for the RAW mode data is available upon request.

P/P#

The P commands output the data in the trace buffer to the screen. There are a number of different
options for outputting the data of interest. The P command will display a page of data beginning at the
current pointer location in the format selected via the PD command. P- will output the prior page. Once a
page is output, the user can repetitively hit RETURN to scroll through the data in the buffer. The P##
command will output data beginning with the first sample specified after the command name. For example
P1 will output a screen of data beginning at the first sample after the trigger. (The TRIGGER is aways the
0 sample). If asecond number is specified, the analyzer will output data up to the sample number specified
by the second number. For example, 10,1000 will output the data for samples 10 to 1000 from the buffer.
Thisis useful for visually scanning data, or for uploading the datato a host. The data will be output in the
format specified by the PD command. To HALT printing, hit CTRL C.

NOTE: AFTER TYPING A P, P+, P, COMMAND, THE USER MAY SIMPLY HIT THE RETURN
KEY TO SCROLL TO THE NEXT SCREEN.
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PE##

The PE commands compute a delta time or elapsed time between the sample numbers specified. For
example, PE10,1000 will compute the elapsed time between samples 10 and 1000 by adding up the
individual interval times.

PSH/PM #

The PS command enables the user to search through the trace buffer data for specific information. The
user may search for one condition or for a sequence of information. Up to 8 conditions can be specified.
To specify a condition for searching, type PM# where the # isin the range 1 to 8. The analyzer will prompt
with all of the available signal choices. Use the return/enter key to position the cursor under the signals of
interest and use the space bar to toggle the signal to the desired state (0 or 1) - or in the case of the address,
data, and address modifier fields, enter hex digits.To search for a sequence of signals, the field at the end of
the PM display is used. By entering a number between 1 and 8 in this field the user can point to the next
condition to be searched for. The analyzer will automatically begin looking for this condition after
detecting the current one. To search for only one condition, or to flag that this is the last condition in the
sequence - enter 0 in the NEXT field. To actually begin the search, type PS# - where the number is the
condition which the user wishes to search for. Repeating the PS# command will search for next occurrence
in the buffer. Figure 10.18 isatypical PM screen for searching for a sequence of eventsin the buffer.

Kxkkkkkxxkkkkkxxxkx* TRACE STARTED AT 06: 43: 40 06/ 27] Q4 * * F %%k kk ko k ok ok k k ok kK k%

CYCLES BEFORE TRI GGER = 065535 CYCLES AFTER TRI GGER = 065535
=======I<===== 64 B|I T ====>l<===== 32 B|T ====>IF | TSLI D P S
! P R A PRGRRRTOSS CREE
FRAME | ADDRESS C/BE A E C! ADDRESS CBE AENMDDOCEEINIRL SRR EXT
I DATA 7654 RQK' DATA 3210 RQT'EY Y P KL L DCBA KT R R 3210
em e e — - - | e e e o | e e e e e oo i |
-000007! 3CFF7332 1110 0 1 1!/000F3820 0110 0 1 1!/1 111101 11121 01 1 1'1111
-000006! 3CFF7332 1110 0 1 1!'000F3820 0110 01 1'1 1111011111 01 1 1!'1111
-000005! 3CFF7332 1110 0 1 1!'000F3820 0110 01 11111101 1111 01 1 1'1111
-000004! 3CFF7332 1110 0 1 1100000004 00OCO 0 1 21/1 111101111201 1 1'1111
-000003! 3CFF7332 1110 0 1 1!00000004 0000 1 1 2!/1 1111011112701 1 1'1111
-000002! 3CFF7332 1110 0 1 1!00000004 0000 11 1'1 1111011111 01 1 1'1111
-000001! 3CFF7332 1110 0O 1 1!00000000 0000 1 1 111111011111 01 1 1'1111
+TRIG !3CFF7332 1110 O 1 1! 00000000 0000 0 1 1'0 111101 1111 01 1 11111
+000001! 3CFF7332 1110 O 1 1!00000000 1110 01 1!2 011101 1111 01 1 11111
+000002! 3CFF7332 1110 0 1 1!08080808 1110 0 1 1'1 01110 0 1121 0 1 1 1!1111
+000003! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 01110 0 1121 0 1 1 1!1111
+000004! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!11 011100 1111 0 1 1 11111
+000005! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!1 011100 1111 01 1 1!1111
+000006! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 01110 0 1121 0 1 1 1!1111
+000007! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1'1 011100 1121 0 1 1 1!1111
*xkkkkkxxkkkk*kxxx%%%* TRACE STOPPED AT 06: 43: 40 06/ 27/ Q4 * %% %% % %k sk ok ek k& ok Kk k ok x

FIGURE 10.15 BASIC SGNAL DISPLAY
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Kxkkkkkxxkkkkkxxxxx* TRACE STARTED AT 06: 43: 40 06/ 27 Q4 ** F % %k %k k ok k& ok k ok k kK %

CYCLES BEFORE TRI GGER = 065535 CYCLES AFTER TRI GGER = 065535
=======I<===== 064 BIT ====>I<===== 32 BIT ====>IF | TSLI D P S
! P RA PRGRRRTOSS CREE
FRAVE | ADDRESS C/BE A E C! ADDRESS CBE AENMDDOCEEINIRL SRR EXT
YYPKLLDCBAKTRR 3210

! DATA 7654 RQK' DATA 3210 RQTE
|

+000008! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!'1 011100 1111 0 1 1 1!1111
! 000000080 !

+000009! 3CFF7332 1110 0 1 1!08080808 1110 1 1 1!11 0011 0 0 1111 0 1 1 1!1111
! 000000080 !

+000010! 3CFF7332 1110 O 1 1!08080808 1110 1 1 1!'1 111101 1111 0 1 1 11111
! 000000080 !

+000011! 3CFF7332 1110 0 1 1!00000003 0000 1 1 1'1 111101 1111 01 1 1!'1111
! 000000080 !

+000012! 3CFF7332 1110 O 1 1! 00000003 0000 O 1 1'121 111101 1111 0 1 1 11111
! 000000080 !

+000013! 3CFF7332 1110 0 1 1! 00000000 0000 0 1 1'1 111101 1111 01 1 1!'1111
! 000000080 !

+000014! 3CFF7332 1110 0O 1 1! 00000000 0000 O 1 1'21 111101 1111 01 1 11111
! 000000080 !

+000015! 3CFF7332 1110 0 1 1! 00000000 0000 0 1 1'1 111101 1111 0 1 1 1!'1111
! 000000080 NS !

kkkkkkhkkkkkkkkkkkkkk*x TRACE STCPPED AT 06.43.40 06/27/94 kkkkkkhkkhkkhkkhkkhkkhkkkkkhkkkkk*x

6 66 6 .6 0

&

FIGURE 10.16 S GNAL AND TIME TAG DISPLAY

kkkkkkhkkhkkkkkkkkkkkkk*x TRACE STARTED AT 06. 43. 40 06/ 27/ 94 kkkkkkhkkhkkhkkhkkhkhkkkkkkkkk*x

1 .-
AD  0m it m e oL

1 .
AL 0mmmmm e e e e oo

1 Ce. i ieeaaaa e
A2 0m e el

Lo o m e e o i iiiiieeee -
LCK 0

i Sy
STP 0

i
DSL 0 eeeeee--

i
TRY 0 -

i o
IRY 0  aeeeeeo-n

i
FRM 0 -

1
[SL 0mmmmmmmmm e m oo

FRAVE -000009 +TRIG +000009 +000018 +000027 +000036 +000045 +000054
¥k hkhkhhhhkhkhkhxkkkkkkkkx TRACE STCPPED AT 06. 43. 40 06/ 27/ 94 XKk hkhkhhhkhkhkhkkkkkkkkkkx

FIGURE 10.17 WAVEFORM DISPLAY

TRACE BUFFER MATCH SPECI FI CATION 1
<===== 64 BIT ====>! <===== 32 BIT ====>/F | T S L I P S
PRA PRGRRRTOS CREE !
ADDRESS C/BE A EC ADDRESS CBEAENMDDOCEEINRL SRR EXT
DATA 7654 R Q K DATA 3210 RQTEY Y PKL K T R R 3210
|

=XOOOKKK XXX X X X ZXXXK20 XXX X X X X X X X X X X XXXX X X X X XXXX 0

FIGURE 10.18 MATCH CONDITION TO SEARCH FORBUSCYCLE WITH ADDR 20 IN LAST 2
DIGITS
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R
ADDRESS RANGE SETUP

SYNTAX: R# (# 1S IN THE RANGE 1-8)
DESCRIPTION:

The R commands setup the address ranges to be monitored by the address range histogram function. Up
to 8 address ranges can be monitored by the analyzer.

To enter an address range, type R# where the # is in the range 1-8, then hit return. The analyzer will
prompt for the starting address and the ending address.

After specifying the address ranges, the GO HR(C) commands are used to activate the address range
histograms.

Figure 10.19 shows a typical address specification screen.

PCl >R1

HI STOGRAM RANGE 1
LOW VALUE = FFOFO000
H GH VALUE = FF080060

PCl >R2

HI STOGRAM RANGE 2
LOWV VALUE = FF080000
H GH VALUE = FF090000
PCl >

FIGURE 10.19
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RR/WR
READ RAW/WRITE RAW

SYNTAX: RR#,# OR WR#,#

DESCRIPTION:

In order to facilitate efficient setup of the analyzer when a computer is used as a host, two commands
are available which enable the user to read and write from the analyzer's setup RAM directly. These
locations store the analyzer setup parameters, and also store the cache data which may be output on the
PClbus via Bus Writes.

The Read Raw and Write Raw commands read and write binary user setup data directly in to the
analyzer'sram. A memory range of locations is specified as part of the command.

For example, WR 100,200 will write data to analyzer memory locations 100 to 200 in binary format.
The binary string of datawould follow the command.

Care must be taken when using these commands, as the RAM contains all of the analyzer setup
information, and loading incorrect or bogus data, can cause the analyzer to perform incorrectly.

A list of the setup parametersis available on request.
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S
SAMPLING MODE

SYNTAX: S
DESCRIPTION:

The"S" command specifies the sampling mode for the PClbus 500 Analyzer. The analyzer may either
clock data in synchronoudly with bus activity, or asynchrously in fixed time increments. To select the
sampling mode, type "S" and then return. The analyzer screen will display:

SAMPLING CLOCK =SYNC
The underlined field can be toggled through the available options by hitting the space bar.
SYNCHRONOUS

In synchronous mode, the analyzer will sample the bus upon the rising edge of the sysstem clock. This
will store one sample per bus cycle. The analyzer can sample synchronously at up to 50 Mhz - exceeding
the PClbus specification. This insures that the analyzer will not miss any bus cycles in even the fastest PCI
systems.

ASYNCHRONOUS
In asynchronous mode, the analyzer will sample the bus in fixed time increments. The PCI550 provides

a range of sampling speed options, from .78Mhz up to 50 Mhz. The user selects the sampling speed by
hitting the space bar. Following is amatrix of the sampling speed options vs the sampling period:

FREQUENCY PERI OD

50 Mhz 20 nanoseconds
25 Mz 40 nanoseconds
12.5 Mhz 80 nanoseconds
6. 25Mnhz 160 nanoseconds
3.13 Mhz 320 nanoseconds
1.56 Mhz 640 nanoseconds

.78 Mz 1280 nanoseconds
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SO/SF
STATUS ON/OFF

SYNTAX: SO / SF
DESCRIPTION:

The SO and SF commands turn on/off the status display which is shown after the GO command while
the analyzer is capturing data. The Status display outputs the trigger status, the number of cycles before the
trigger, and the number of signals after the trigger. Turning this display off, helps to minimize the amount
of data output/uploaded via the serial port - which can be important when the analyzer is connected to a
modem in a remote application or connected to a host computer.

The status would typically be ON when the analyzer is used interactively with aterminal.
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SP/RP
STORE/RECALL PAGE

SYNTAX: SP# (# 1 SIN THE RANGE 1-8)
RP# (# ISIN THE RANGE 1-8)
DESCRIPTION:

The PCI550 Analyzer can store up to 8 terminal screens in memory for recall. Any screens may be
stored - including waveform displays, histograms, command file listings etc. This feature is very useful for
storing information for subsequent review. For instance, if the user does not have a printer, and wants a
copy of the results of a histogram analysis for comparison to other tests, the SP command can be used to
store the histogram screen. The user can then recall this screen at will.

Another use for this feature is to store command file listings or bus stimulus condition summary for
review.

Each screen is 80 columns by 24 lines.

To store a screen or page, type SP# where the number isin the range 1-8. To recall the screen or page to
the terminal for display, type RP#.
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SS/RS
STORE/RECALL SETUPS

SYNTAX: SS# (#1SIN THE RANGE 1-8)
RS# (# ISIN THE RANGE 1-8)

DESCRIPTION:

The SS and RS commands store and restore the analyzer's setup parameters and command files. All user
selectable parameters are stored - including the current command file setting.

The analyzer will store up to 8 complete setups, in addition to the current setup. To store the current
setup, simply type "SS#' where the # is in the range 1-8. To restore a previously stored setup as the
ACTIVE setup, type "RS#".

The RS commands can be used as part of a command file, to load in a new command file and setup.
Using this feature, command files can be "CHAINED" together to form longer programs. To do this,
simply have the RS command be the last entry in the command file, and have the NEXT field point to
command line 1. When the RS command is executed, a new command file will be loaded - and begin
executing at the first line in that command file.
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T
SELF TEST

SYNTAX: T

DESCRIPTION:

The analyzer has built in diagnostics to test the analyzer's key circuitry. The analyzer can perform a
complete end to end test - including a test of the transciever logic. Note however, testing the transceiver
logic entails outputting signals on the backplane.

Following is the self test screen:

PCI> T
BUS I NTERFACE TEST. .............. PASS
PROCESSOR TEST. .. ... PASS
LCA TEST. . ... oo PASS
TRACE BUFFER TEST. .. ............. PASS
SELF TEST SUMWARY. . .............. PASS
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TO
TRACE QUALIFIER

SYNTAX: TO
DESCRIPTION:

The TO (TRACE ONLY) command is used to setup the trace qualifiers for the analyzer. The trace
qualifiers determine which samples will actually be stored in the trace buffer or used for the histogram
analysis. To enter atrace qualifier, type"TO" and return. The screen will prompt as follows:

PCl > TO
TRACE ALL EVENTS

The underlined field can be changed via keyboard entry. The options for thisfield are as follows:

OPTI ON DESCRI PTI ON
ALL STORE ALL SAMPLES W THOUT ANY RESTRI CTI ONS
EVENT SPECI FIERS  ENTER THE A B, C, OR D EVENT SPECI FI ERS
El THER SINGLY OR I N LOG CAL COVBI NATI ON
(EX."A B+C' WH CH MEANS (A AND D WTH B) OR
Q.

To exit the command hit escape or return.

The TO field is used for specifying the qualifier for the GO, and Go with Trigger commands. When the
level commands are used, the trace qualifiers specified in the Level setups are used.
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TP
TRIGGER POSITION

SYNTAX: TP
DESCRIPTION:

The TP command specifies the position of the trigger event in the trace buffer. The trigger can be stored
at the beginning,1/4, 1/2, 3/4, or end of the trace buffer. To specify the trigger position, type "TP" and
return. The following screen will be displayed:

PCl >TP
TRI GGER PCSI TI ON = START

To change the trigger position, hit the space bar to toggle through the options. Once the desired option is
selected, hit retun to exit the command.

Setting the trigger position to START, would cause the analyzer to store data only AFTER the
occurrence of the trigger. Setting the trigger position to END, would cause data capture to halt upon the
occurrence of the trigger - with only pre-trigger data stored. Selecting the mid-buffer option, would enable
the analyzer to capture data both before and after the trigger.
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VER
SOFTWARE/HARDWARE REV

SYNTAX: VER
DESCRIPTION:

The VER command provides a listing of the current hardware and software versions of the PCI550. The
cuurent revision of the software, hardware and memory configuration will be displayed.
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W
SELECT WAVEFORM DISPLAY SIGNALS

SYNTAX: W
DESCRIPTION:

The "W" command is used to select the signals for display in waveform format. Up to 10 signals can be
selected for simultaneous display. To select the signals, type "W" and return. The analyzer will prompt with
all of the signal options. Simply move the cursor under the signals of interest via the enter/return key, and
then hit the space bar to select the signal to ACTIVE (an A will appear under the signal name). To deselect
asignal, just hit the space bar to toggle the "A" to an "X".

To move to a prior field in the "W" display, type "<". To exit the command or move to the additional
signal options, hit the ESC key.

Figure 10.27 illustrates the waveform selection screen.

SELECT TI M NG WAVEFORM SI GNALS

DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD!  DHDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
66665555555554444444444333333333! 33222222222211111111110000000000
32109876543210987654321098765432! 10987654321098765432109876543210

<=64BIT=>1!<=32BIT=>!FI TSLI D P S
PRA! PRGIRRRTOSS CREE
CBE AEC! CBEAEN!MDDOCEEINRL SRR EXT
7654 R QK! 321I0RQT!'EYYPKL L DCBA KT R R 3210
e, [ | e e e e oo [
XXXX X X X XXX X XX X XXX XXX XXX X X X X XXXX

FIGURE 10.27
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