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The Agilent Technologies E2487C Analysis
Probe — At a Glance

The Agilent Technologies E2487C Analysis Probe provides a complete
interface for state analysis between various Intel IA-32 processors and
Agilent Technologies logic analyzers. The Agilent Technologies
E2487C requires a processor-specific probe adapter to connect to the
supported processors. The supported logic analyzers are listed in
chapter 1.

Supported Microprocessors

Microprocessor Package Probe Adapter Ordering Information
Intel Pentium II-111® Slot 1 Agilent Technologies E2492B
Intel Pentium II-111® Xeon ™ Slot 2 Agilent Technologies E2492C
Intel Celeron® Slot 1 Agilent Technologies E2492B
Intel Celeron® PPGA Agilent Technologies E2492E
Intel Pentium I1I® FC-PGA Agilent Technologies E2492E

The analysis probe and probe adapter provides the physical
connection between the target microprocessor and the logic analyzer.
The configuration software sets up the logic analyzer for compatibility
with the analysis probe. The inverse assembler lets you obtain
displays of the data bus in IA-32 assembly language mnemonics.

The Agilent Technologies 16700 series logic analysis systems contain
a Setup Assistant, which guides you through the connection and
configuration process using on-screen dialog windows. For an
overview of of Setup Assistant, refer to Chapter 1, "Setup Assistant."

For more information on the logic analyzers or microprocessor, refer
to the appropriate reference manuals for those products.
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Analyzing a Target System with the Agilent Technologies E2487C Analysis Probe

Pentium® is a registered U.S. trademark of Intel Corporation.
MMX™ is a U.S. registered trademark of Intel Corporation.
Xeon ™ is a product of Intel Corporation.
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In This Book

This book is the User’s Guide for the Agilent Technologies E2487C Analysis
Probe. It assumes that you have a working knowledge of the logic analyzer
used and the microprocessor being analyzed.

This user’s guide is organized into the following chapters:

Chapter 1 contains overview information, including a list of required
equipment.

Chapter 2 explains how to connect the logic analyzer to your target
system through the analysis probe, and how to configure the analysis
probe and logic analyzer to interpret target system activity. The last
section in this chapter shows you how to hook up optional equipment
to obtain additional functionality.

___________________________________________________________________________|
Agilent Technologies 16700 Series Logic Analysis Systems

The Agilent Technologies 16700 contains a Setup Assistant, which guides you
through the connection and configuration process using on-screen dialog
windows. For an overview of Setup Assistant, refer to chapter 1, "Setup
Assistant.”

Chapter 3 provides information on analyzing the supported
mMicroprocessors.

Chapter 4 contains reference information on the analysis probe.

Chapter 5 contains troubleshooting information.

iv E2487C TA-32 Analysis Probe



Contents

The Agilent Technologies E2487C Analysis Probe — At a Glance -ii
Overview
Setup Assistant 1-3

Logic Analyzers Supported 1-4

Logic analyzer software version requirements 1-5

Equipment Used with the Analysis Probe 1-6

Equipment supplied 1-6
Minimum equipment required 1-8
Additional equipment supported 1-8

Instruction disassembly 1-8
Capturing APIC bus signals 1-8
Connecting and Configuring Your System

Power-on/Power-off Sequence 2-4

To power on Agilent Technologies 16700-series logic analysis systems 2-4
To power off 2-4

Connecting the Analysis Probe to the Target System 2-5

To connect the probe adapter to the target system 2-6
To connect the analysis probe to the probe adapter 2-7

Connecting the Analysis Probe to the Logic Analyzer 2-8

To connect to 165565/56/567, 16715/16/17, or 16750/51/562 three-card logic
analyzers 2-9

To connect to 165565/56/57, 16715/16/17, or 16750/51/52 five-card logic
analyzers 2-10

Configuring 2-11

Contents-1



Contents

Configuring the Analysis Probe 2-12
To select the operating mode 2-12

Configuring the Logic Analyzer 2-13

To load configuration and inverse assembler files — 16700 logic analysis
systems 2-14

Connecting Optional Equipment 2-16

To configure the processor for instruction disassembly 2-17
To connect to the APIC signals 2-17

3 Analyzing the Intel IA-32 Processor

Displaying Information 3-3

To display timing information 3-3

To display the format specification 3-3
To display the configuration symbols 3-4
To display captured state information 3-8

Using the Transaction Tracker 3-9
Filter options 3-9

Show/Suppress 3-10
Transaction tracker messages 3-11

Errors and warnings 3-11
Reaching boundaries 3-11
Protocol Violations 3-12

Using the Inverse Assembler 3-13

Operating mode 3-13
[A-32 filter dialog 3-14
IA-32 preferences dialog 3-15

Contents-2



Contents

Disassembly 3-15

Transactions 3-15
Analysis techniques 3-17
Suggested Settings 3-17

Disassembler Behavior 3-18
Physical vs. Linear Addresses 3-18
Reset Configuration Information 3-19

Triggering Hints  3-20

Storage qualification 3-20
Triggering on address and transaction type 3-20
Triggering on data and transaction type 3-20

Reference

Operating characteristics 4-3

Signal Line Loading 4-4

Theory of operation and clocking 4-4
Clocking 4-5

Signal-to-connector mapping 4-6
Analysis probe dimensions 4-19
Replaceable parts 4-20

If You Have a Problem

Analyzer Problems 5-3

Intermittent data errors 5-3
Unwanted triggers 5-3
No activity on activity indicators 5-4

Contents-3



Contents

No trace list display 5-4
Analyzer won't power up 5-4

Analysis Probe Problems 5-5

Target system will not boot up 5-5
Erratic trace measurements 5-6
Capacitive loading 5-6

Inverse Assembler Problems 5-7

No inverse assembly or incorrect inverse assembly 5-7
Inverse assembler will not load or run 5-8

Intermodule Measurement Problems 5-9

An event wasn’t captured by one of the modules 5-9

Analyzer Messages 5-10

... Inverse Assembler Not Found” 5-10

“... Does Not Appear to be an Inverse Assembler File” 5-10
“Measurement Initialization Error” 5-11

“No Configuration File Loaded” 5-12

“Selected File is Incompatible” 5-12

“Slow or Missing Clock” 5-12

“Time from Arm Greater Than 41.93 ms” 5-13

“Waiting for Trigger” 5-13

Cleaning the Instrument 5-14

Glossary

Contents-4



Overview



Overview

This chapter describes:

e Setup Assistant
e Logic analyzers supported

: e Logic analyzer software version requirements
Overview
e Equipment used with the analysis probe

e Equipment supplied
e Minimum equipment required
e Additional equipment supported
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Setup Assistant

Setup Assistant is an online tool for connecting and configuring your
logic analysis system for microprocessor and bus analysis. Setup
Assistant is available on the Agilent Technologies 16700-series logic
analysis systems. You can use Setup Assistant in place of the
connection and configuration procedures provided in chapter 2.

This menu-driven tool will guide you through the connection
procedures for connecting the logic analyzer to an analysis probe, an
emulation module, or other supported equipment. It will also guide
you through connecting an analysis probe to the target system.

Access Setup Assistant by clicking its icon in the Logic Analysis
System window. The on-screen dialog prompts you to choose the
type of measurements you want to make, the type of target system,
and the associated products that you want to set up.

If you ordered this product with your Agilent Technologies 16700
logic analysis system, the logic analysis system has the latest software
installed, including support for this product. If you received this
product after you received your logic analysis system, this product
might not be listed under supported products. In that case, you need
to install the IA-32 Processor Support Package. Use the procedure on
the CD-ROM jacket to install the IA-32 Processor Support Package.
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Logic Analyzers Supported

The table below lists the logic analyzers supported by the Agilent
Technologies E2487C analysis probe. Logic analyzer software version
requirements are shown on the following page.

The Agilent Technologies E2487C requires 11 logic analyzer pods
(180 channels) for inverse assembly. The analysis probe contains one
additional pod to which the Agilent Technologies E2467A APIC
analysis probe can be connected.

Logic Analyzers Supported

Channel State Timing Memory
Logic Analyzer Count Speed Speed Depth
16752A (3 or 5 cards) 68/card 400 MHz 400 MHz 32/64 M states
16751A (3 or 5 cards) 68/card 400 MHz 400 MHz 16/32 M states
16750A (3 or 5 cards) 68/card 400 MHz 400 MHz 4/8 M states
16717A (3 or 5 cards) 68/card 333 MHz 333 MHz 2 M states
16716A (3 or 5 cards) 68/card 167 MHz 333 MHz 512 k states
16715A (3 or 5 cards) 68/card 167 MHz 333 MHz 2 M states
16557D (3 or 5 cards) 68/card 135 MHz 250/500 MHz ~ 2M/4M states
16556D (3 or 5 cards) 68/card 100 MHz 200 MHz 2 M states
16556A (3 or 5 cards) 68/card 100 MHz 200 MHz 1 M states
16555D (3 or 5 cards) 68/card 110 MHz 250 MHz 2 M states
16555A (3 or 5 cards) 68/card 110 MHz 250 MHz 1 M states
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Logic Analyzers Supported
Logic analyzer software version requirements

Logic analyzer software version requirements

The logic analyzers must have the latest software to make a measurement
with the Agilent Technologies E2487C.

Logic Analyzer Software Version Requirements

Mainframes* Minimum Logic Analyzer Software Version for use with
Agilent Technologies E2487C

Agilent Technologies Agilent Technologies 16700 logic analyzer software version

16700 Series A.01.20.00 or later.

* The mainframes are used with the Agilent Technologies 1655/56/57, 16715/16/17, and 16750/51/52 logic
analyzer modules.
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Equipment Used with the Analysis Probe

This section lists equipment used with the analysis probe. This
information is organized under the following titles: equipment
supplied, minimum equipment required, and additional equipment
supported

Equipment supplied

The equipment supplied with the analysis probe is shown in the illustration
on the next page. It is listed below:

e The analysis probe hardware, which processes the signals. The analysis
probe hardware has front-panel cables for connecting the analysis probe to
the probe adapter, and rear-panel connectors for the logic analyzer cables.

e Configuration software and inverse assembly software on CD-ROM or
already loaded in the Agilent Technologies 16700-series logic analysis
system.

e This user’s guide
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Equipment Used with the Analysis Probe
Equipment supplied

E2487C
Analysis Probe
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o
%

Equipment Supplied with the Agilent Technologies E2487C
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Equipment Used with the Analysis Probe
Minimum equipment required

Minimum equipment required

For state analysis of an IA-32 target system, you need all of the following
items.

® The Agilent Technologies E2487C Analysis Probe, configuration files, and
inverse assembly software on CD-ROM or already loaded in Agilent
Technologies 16700 series logic analysis system.

e One of the processor-specific probe adapters listed on page ii..

e One of the logic analyzers listed on page 1-4, in an Agilent Technologies
16700-Series Logic Analysis Mainframe.The logic analyzer software version
requirements are listed on page 1-5.

CAUTION

Additional equipment supported

Instruction disassembly

For instruction disassembly, Branch Trace Messages must be enabled and
instruction caches must be disabled. An easy way to do this is with an
emulator or run-control tool (such as the Agilent Technologies E5900A #510
or E5901A #510) and a 30-pin debug port on the target system. The Agilent
Technologies E5900A #510 and E5901A #510 run-control tools require
firmware version v2.22 or higher and processors with ITP voltage greater
than 1.5V.

Using run control on processors with ITP voltage lower than 1.5V could
damage the processor.

Capturing APIC bus signals

For capturing data on the APIC bus you need the Agilent Technologies
E2467A APIC Bus Analysis Probe. The flying leads of the E2467A connect to
the APIC signals on Pod 10 of the Agilent Technologies E2487C Analysis
Probe.
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Connecting and Configuring Your System

This chapter shows you how to connect the logic analyzer to the
target system through the analysis probe.

Follow the instructions given on-screen in the Setup Assistant for
connecting and configuring your system. Use this manual for
additional information, if desired. Refer to chapter 1 for a description
of Setup Assistant. This chapter is divided into the following sections;
the order shown here is the recommended order for performing these
tasks:

e Read the power on/power off sequence

Connect the analysis probe to the target system

Connect the analysis probe to the logic analyzer

Configure the analysis probe

Configure the logic analyzer

Connect optional equipment
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Read the power onspower off sequence.

Targef Analysis

Sysfem Probe

Targef Analysis Logic
Sysfem Probe Analyzer
Targef Analysis Logic
Sysfem Probe Analyzer

RN

Set Switches

Targef Analysis
Sysfem Probe

Configuration Files and
Logic Inverse Assembler Files

Amgtyzer/lil

—

Connection Sequence

@2480b09%
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Power-on/Power-off Sequence
To power on Agilent Technologies 16700-series logic
analysis systems

Power-on/Power-off Sequence

Listed below are the sequences for powering on and off a fully
connected system. Simply stated, your target system is always the
last to be powered on, and the first to be powered off.

To power on Agilent Technologies 16700-series logic
analysis systems

Logic I Target
Power Analysis Power Systenm
Sysfem

22480007

Ensure the target system is powered off.

Turn on the logic analyzer. The Setup Assistant will guide you
through the process of connecting and configuring the analysis probe.
When the analysis probe is connected to the target system and logic
analyzer, and everything is configured, turn on your target system.

To power off

Target Logic
Off System off Analysis
System

e2480b08

Turn off power to your system in the following order:
Turn off your target system.
Turn off your logic analysis system.
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Connecting the Analysis Probe to the Target
System

This section explains how to connect the Agilent Technologies
E2487C analysis probe to the target system. Connecting the analysis
probe to the target system consists of the following tasks:

e Connect the probe adapter to the target system.

/cm&\ Refer to the Installation Guide included with your probe adapter.
Configuring
Your System

Chapter 2

e Connect the analysis probe to the probe adapter.

s S — The remainder of this section describes these general tasks in more
Connecting .
the Analysis detail.
Probe to the
Target System

—

E2487C TA-32 Analysis Probe 2-5



Connecting the Analysis Probe to the Target System
To connect the probe adapter to the target system

To connect the probe adapter to the target system

Equipment Damage. To prevent equipment damage, remove power from
CAUTION .
the target system and make sure no logic analyzer cables are connected to
the analysis probe.

The probe adapter connects to the target system, and the analysis probe
connects to the probe adapter.

1 To prevent equipment damage, remove power from both the logic
analyzer and the target system.

2 Follow the instructions in the Installation Guide that came with your
probe adapter to connect the probe adapter to the target.

Praocessor Carfridge

Cable 5

Processor Slotf

e2492e43

Connecting Probe Adapter to the Target System
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Connecting the Analysis Probe to the Target System
To connect the analysis probe to the probe adapter

To connect the analysis probe to the probe adapter

Equipment Damage. To prevent equipment damage, remove power from
the target system and make sure no logic analyzer cables are connected to
the analysis probe.

CAUTION

The front of the analysis probe contains five connectors (10 pods) for
connecting to the probe adapter. The illustration below shows the cables on
the analysis probe hardware.

1 To prevent equipment damage, remove power from both the logic
analyzer and the target system.
2 Refer to the probe adapter Installation Guide for information on

connecting the probe adapter cables to the
correspondingly-numbered analysis probe cables.

Analysis
Probe

Prabe
Adapter

£24B7e28

Connecting the Analysis Probe to the Probe Adapter
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Connecting the Analysis Probe to the Logic
Analyzer

The following sections show the connections between the logic
analyzer pod cables and the analysis probe cables. Use the
appropriate section for your logic analyzer. The configuration file
names for each logic analyzer are located at the bottom of the
connection diagrams.

This section shows connection diagrams for connecting the analysis
probe to the Agilent Technologies logic analyzers listed below:

e 16555/566/57 logic analyzers (3 or b cards)

e 16715/16/17 logic analyzers (3 or 5 cards)

e 16750/561/52 logic analyzers (3 or b cards)
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Connecting the Analysis Probe to the Logic Analyzer
To connect to 16555/56/57, 16715/16/17, or 16750/51/52 three-card logic analyzers

To connect to 16555/56/57, 16715/16/17, or 16750/51/52
three-card logic analyzers

Use the figure below to connect the analysis probe to the Agilent
Technologies 1655656/56/57, 16715/16/17, or 16750/51/52 logic analyzers.

E2487C
Rear View

16555/56/57
16715/16/17
16750/51/52

Upper Expansion Card\
Master Card (m\ddte)‘
Lower Expansion Card— &2

P12 D63-32 to Paod 4
L— P11 D63-32 to Pod 3
—— P10 nof used Pod 2
P9 STAT_2 to Pod 1
Clk™ P8 STAT_1 fo Pod 4
L—— P7 STAT_1 to Pod 3
P6 STAT to Pod 2
PS5 STAT to Pod 1

P4 A31-00 to Pod 4
P3 A31-00 to Pod 3
P2 D31-00 to Pod 2
P1 D31-00 to Pod 1

2487226

Configuration File
Use configuration file CP6K_1 for the Agilent Technologies 16555/56/57
16715/16/17, 1or 6751/51/52 logic analyzers.
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Connecting the Analysis Probe to the Logic Analyzer
To connect to 16555/56/57, 16715/16/17, or 16750/51/52
five-card logic analyzers

To connect to 16555/56/57, 16715/16/17, or 16750/51/52
five-card logic analyzers

Use the figure below to connect the analysis probe to the Agilent
Technologies 1655656/56/57, 16715/16/17, or 16750/51/52 logic analyzers.

16555/56/57
16715/16/17
16750/51/52

E2487C \ osier Cora
Rear View aster Lard—

P12 D63-32 fa Pod 4
L— P11 D63-32 to Pod 3
—— P10 not used Pod 2
PO STAT_? to Pod 1
Clkt P8 STAT_1 to Pod 4
L——— P7 STAT_1 to Pad 3
P6 STAT fo Pod 2
P5 STAT to Paod 1
P4 A31-00 fo Pod 4
P3 A31-00 fo Pod 3
P2 D31-00 to Pod 2
P1 D31-00 fo Pod 1

82487829

Configuration File
Use configuration file CP6K_1 for the Agilent Technologies 16555/56/57,
16715/16/17, or 16750/51/52 logic analyzers.
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Configuring

This section shows you how to configure the Agilent Technologies
E2487C Analysis Probe and the logic analyzer. It consists of the
following tasks:

e Configuring the analysis probe

e Configuring the logic analyzer

( Connecting &
Configuring
Your System

Chapter 2

Configuring

i
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Configuring the Analysis Probe
To select the operating mode

Configuring the Analysis Probe

Configuring the analysis probe consists of the following:

e Selecting the operating mode

To select the operating mode

The analysis probe can operate in two modes: .State-per-clock with
Expanded Clock Qualifier and State-per-clock with Compacted Clock
Qualifier. The mode push-button on the front panel is used to change the
operating mode.

1 For State-per-clock with Exapnded Clock Qualifier (STATE/CLK
EXPANDED) analysis, push the mode button in.

2 For State-per-clock with Compacted Clock Qualifier (STATE/CLK
COMPACTED) analysis, push the mode button to the out position.

Pawer
switch

Mode
push-button

zzzzzzzz

Mode Push-button

2-12 E2487C TA-32 Analysis Probe



Configuring the Analysis Probe
To select the operating mode

Configuring the Logic Analyzer

You configure the logic analyzer by loading a configuration file. The
information in the configuration file includes:

e Signal names and channel assignments for the logic analyzer

e Inverse assembler file name

The configuration file you use is determined by the logic analyzer you
are using. The configuration file names are listed with the logic
analyzer connection tables, and on the following page.

E2487C TA-32 Analysis Probe 2-13



Configuring the Analysis Probe
To load configuration and inverse assembler files —
16700 logic analysis systems

To load configuration and inverse assembler files —
16700 logic analysis systems

If you did not use Setup Assistant, you can load the configuration and inverse
assembler files from the logic analysis system hard disk.

Click on the File Manager icon. Use File Manager to ensure that the
subdirectory /logic/configs/hp/pentiumll_E2487C/ exists.

If the above directory does not exist, you need to install thelA-32 Processor
Support Package. Close File Manager, then use the procedure on the CD-ROM
jacket to install the IA-32 Processor Support Package before you continue.

Using File Manager, select the configuration file you want to load in
the /logic/configs/hp/pentiumlIl_E2487C/ directory, then click Load.
If you have more than one logic analyzer installed in your logic
analysis system, use the Target field to select the machine you want
to load.

The logic analyzer is configured for IA-32 analysis by loading the appropriate
configuration file. Loading this file also automatically loads the inverse
assembler.

Close File Manager.

Logic Analyzer Configuration Files

Analyzer Model Analyzer Description Configuration File

16752A (3 or 5 cards) 32/64 M states CP6K_1
400 MHz LA

16751A (3 or 5 cards) 16/32 M states CP6K_1
400 MHz LA

16750A (3 or 5 cards) 4/8 M states CP6K_1
400 MHz LA

16717A (3 or 5 cards) 2 M states CP6K_1
333MHz LA

16716A (3 or 5 cards) 512 k states CP6K_1
167 MHz LA
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Configuring the Analysis Probe
To load configuration and inverse assembler files — 16700 logic analysis systems

Logic Analyzer Configuration Files (continued)

16715A (3 or 5 cards) 2M states CP6K_1
167 MHz LA

16557D (3 card) 2M/AM states CP6K_1
250/500 MHz LA

16556D (3 card) 2 M states CP6K_1
100/200 MHz LA

16556A (3 card) 1 M states CP6K_1
100/200 MHz LA

16555D (3 card) 2 M states CPBK_1
110/250 MHz LA

16555A (3 card) 1 M states CPBK_1
110/250 MHz LA

E2487C TA-32 Analysis Probe
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Connecting Optional Equipment
To load configuration and inverse assembler files —
16700 logic analysis systems

Connecting Optional Equipment

The remaining portion of this chapter describes additional equipment you
( Connecting & can use. At the time this manual was printed, the following optional
&°u':,f'§";‘s't'gg1 equipment was available for use with the analysis probe.

Chapter 2 e Instruction disassembly

e APIC signals

Connecting
Optional
Equipment
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Connecting Optional Equipment
To configure the processor for instruction disassembly

To configure the processor for instruction disassembly

To get accurate instruction disassembly, configure your target processor to:
Enable Branch Trace Messages.
Disable instruction caches.

An easy way to do this on processors with ITP voltage level greater than 1.5V
is to use an emulator such as the Agilent Technologies E5900A #510 or
EB901A #501.

CAUTION

To connect to the APIC signals

Equipment Damage. To prevent equipment damage, remove power from
the target system and make sure no logic analyzer cables are connected to
the analysis probe.

The APIC signals are routed to a 40-pin connector located on the back side
of the Agilent Technologies E2487C analysis probe. These signals can be
probed using the Agilent Technologies E2467A APIC Bus Analysis Probe.

To prevent equipment damage, remove power from both the logic
analyzer and the target system.

Connect the flying leads of the Agilent Technologies E2467A to the
P10 connector on the E2487C.

The figure below shows the location of the connectors and the signal
locations. These signals are buffered versions of the system bus signals; they
are not latched by the bus clock.

Connect the ground leads of the Agilent Technologies E2467A to any
of the ground pins of connector P10.
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P/0 Connector

GROUND

on E2487C
/ ﬂ o 0 2
PICCLK 3 o o 4
5 o o 6
P/0 Connector PICDT 7 SIS 6
on E2487C PICO 9 | 6 o | 10
i o o 12
13 o o 14
15 o o 16
17 o o 18
19 o o 20
21 o o 22
23 o o 24
25 o o 26
27 o o 28
29 o o 30
31 o o 32
33 o o 34
35 o o 36
Flying Lead 37 - 38
Ground 39 o o 40
/\nd\coﬂoﬂ
APIC Signal Connector
2 on E2467A

CLK | O O | GND

\ DO | O OJ|GND

D1 O O | GND

™ APIC Signal Connector
on E2467A 02487022

Connecting APIC Signals

2-18 E2487C TA-32 Analysis Probe




Analyzing the Intel IA-32
Processor



Analyzing the Intel IA-32 Processor

This chapter describes modes of operation for the Agilent
Technologies E2487C Analysis Probe. It also describes analysis probe
data, symbol encodings, and information about the inverse assemblers.

The information in this chapter is presented in the following sections:

e Displaying Information

Using the Transaction Tracker

Using the Inverse Assembler

Reset Configuration Information
Triggering Hints

Analyzing the
Target System
Chapter 3
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Displaying Information

This section describes how to display logic analyzer configuration
information, state data captured by the analysis probe interface, and
symbol information that has been set up by the analysis probe
interface configuration software.

To display timing information

The Agilent Technologies E2487C does not support asynchronous timing
analysis. However, you can view waveforms of timing relationships between
signal transitions using the Waveform Display window. To capture these
waveforms, set the operating mode to Sate-per-clock with Expanded Clock
Qualifier, and turn off the clock qualifier using the Master Clock field in the
Format menu.

To display the format specification

Using the mouse, right-click and hold on the instrument icon for the
logic analyzer. In the pop-up menu, slide down to "Format...." then
release the mouse button.

The Agilent Technologies E2487C configuration files contain predefined
format specifications. These specifications include all labels for monitoring
the microprocessor bus.

Chapter 4 of this guide contains a table that lists the signals for the IA-32
processor and on which pod and probe line the signal comes to the logic
analyzer. Refer to this table and to the logic analyzer connection information
for your analyzer in chapter 1 to determine where the processor signals
should be on the format specification screen.

The format specification display shown in the following figure is from the
Agilent Technologies 16700 logic analyzer. Additional labels and pod
assignments are listed off the screen. Scroll vertically to view additional
signals. Scroll horizontally to view other pot-bit assignments. There may be
some slight differences in the display for your particular analyzer.
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Displaying Information
To display the configuration symbols

e
| M Sample 110 MHz State/50N MHz Timing ) - 1A-32 |
File Edit Help

]
Config = Format | Trizger | Sumbol |
Mada: 100 MH7 2 1M Srata —| Mast Clk (Dd...| CiMTre(L=0+...
Slaus Clk (3,,.|MT

SetuprHold. .| | Pod 2 I[ Pod C1L I[ Pod E4 I[ Fod E3

User —| user | User —| user —|

5,60 v A ‘5.50\/ 4 |5.50v 4 ‘5.50\/ 4l

| bl il bl il

Slave Clock —|  Slave Clock =]  Slave Clock =]  Slave Clock

1577777 g7 T [ EF [ g7 T [ a7 |
A35-32 |j ................ | ................ | ................ | ........... ]
AZ1-00 | Ao | ................ | ................ | ...........
n63-32 |j ................ | ................ | |
D31-00 |j | | ................ | ...........
STAT_2 |j ................ | ................ | ................ | ...........
STAT_1 | Ao | ................ | ................ | ...........
STAT O | -lE ]

Apply | Close

Logic Analyzer Format Specification

To display the configuration symbols

Using the mouse, right-click and hold on the instrument icon for the
logic analyzer. In the pop-up menu, slide down to "Symbol..." then
release the mouse button. Choose a label name from the "Label" list,
then select "User Defined Symbols...." The logic analyzer will display
the symbols associated with the label.

The Agilent Technologies E2487C configuration software sets up symbol
tables. The tables contain alphanumeric symbols which identify data
patterns or ranges. Labels simplify triggering on specific IA-32 processor
cycles. The label base in the symbols menu is set to hexadecimal to conserve
display space.

All TA-32 system bus signals are routed to the logic analyzer probe headers or
to extra headers. Labels that begin with a lower case letter are signals that
are created by the analysis probe hardware. Labels that begin with an
uppercase letter and have lower case letters within them are signals that
combine analysis probe generated signals and IA-32 processor signals.
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Note

Displaying Information
To display the configuration symbols

The first of the following tables describes the IA-32 processor signals that are
captured by the analysis probe. The second table lists the label and symbol
encodings defined by the logic analyzer configuration software.

Under the heading "Polarity", negative means that the logic analyzer inverts
the signal. Positive means that the logic analyzer does not invert the signal.

Signal/Label List
Label Name Polarity Number Description
of bits
A20M# positive 1 Address bit 20 Mask signal
A35-32 negative 4 Address hus bits 35:32
A31-00 negative 32 Address bus bits 31:00
ADS# positive 1 Address Strobe
AERR# positive 1 Address Parity Error signal
AP# positive 2 Address Parity signals
BCLK positive 1 Bus Clock signal
BERR# positive 1 Bus Error signal
BINIT# positive 1 Bus Initialization signal
BNR# positive 1 Block Next Request signal
BP3# positive 1 Breakpoint signal
BP2# positive 1 Breakpoint signal
BPM1# positive 1 Breakpoint and Performance Monitor signal
BPMO0# positive 1 Breakpoint and Performance Monitor signal
BPRI# positive 1 Priority Agent Bus Request signal
BR# positive 4 Symmetric Agent Bus request signals
D63-32 negative 32 Data bus bits 63:32
D31-00 negative 32 Data bus bits 31:00
DBSY# positive 1 Data Bus Busy signal
DEFER# positive 1 Defer signal
DEP# positive 8 Data bus ECC/Parity signals
DRDY# positive 1 Data Ready signal
FERR# positive 1 Floating-point Error signal
FLUSH# positive 1 Flush signal

E2487C TA-32 Analysis Probe
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Displaying Information
To display the configuration symbols

Label Name Polarity Number Description
of bits
FRCERR positive 1 Functional Redundancy Check Error signal
HIT# positive 1 Snoop Hit signal
HITM# positive 1 Snoop Hit Modified signal
IERR# positive 1 Internal Error signal
IGNNE# positive 1 Ignore Numeric Error signal
INIT# positive 1 Initialization signal
INTR positive 1 Interrupt Request signal
LINT positive 2 Local Interrupt signals
LOCK# positive 1 Bus Lock signal
NMI positive 1 Non-maskable Interrupt signal
PRDY# positive 1 Probe Ready signal
PREQ# positive 1 Probe Request signal
RESET# positive 1 Reset signal
RP# positive 1 Request Parity signal
RS# positive 3 Response Status
RSP# positive 1 Response Parity signal
SMI# positive 1 System Management Interrupt signal
STPCK# positive 1 Stop Clock signal
TRDY# positive 1 Target Ready signal
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Displaying Information

To display the configuration symbols

The following table lists the transaction type symbol encodings defined by
the logic analyzer configuration software for the TranTy label.

IA-32 Processor Transaction Type Symbols

Signal Symbol

TranTy "Branch Trace"
"Code Read "
"Data Read "

"Defer Reply "
"Int Ack/Spcl"
"Invalidate "
"I/O Read "
"I/O Write "
"Mem Write "
"RSVD_1 "
"RSVD_ 2 "
"RSVD 3 "
"RSVD 4 "
"Writeback "

E2487C TA-32 Analysis Probe
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Displaying Information

To display captured state information

To display captured state information

The captured information is displayed in the Listing display.

Open the Listing display for your logic analyzer.

If your trace listing doesn’t otherwise appear to be correct, make sure the
logic analyzer is configured for state analysis and correctly connected. See
Chapter 2 to review the logic analyzer connections, correct it if needed, and

then run the trace again.

The figure below shows the Listing display for the Agilent Technologies

16700 logic analyzer.
[ N v Y (5]
File Window Edit Options Markers Inwvaszm Source Help
[ run ]I |
IState NumberllIP Addr IIIH—32 Inverse Assembler
IDecimal IlHex IIMnemDni:S/Hex
810 QOOFECOR causing: O0OFECOE  branch trace cpud A
000FECORE target: OO0OFECOE 16-bhit code
QOOFECOE EE ouT  Dx.AL
QO00FECOC  BRED XCHG  AL.AH
QOOFECOE C3 RET near
816 QOOFECOR C3C3ZEQS6 EEOOEZ00  code read cpuld
QOOFECQQ E3ZEEQQ2F BRAEOBGEE code read cpul
QOOFECLE Q0OA0O00 Q0000000 code read cpul
O00FECLO 00000000 000000C3  code read cpul
az24 QOOOGOZF OEXHHHKK HHMMXX®X 170 write cpud
8231 QO00FECOR C3C3E086 EEOQOEZ00  code read cpud
O00FECO0 E3EEQ02F BAEOBGEE code read cpull
QOOFECLE Q0000000 Q0000000  code read cpul g
QOOFECLO Q0000000 QO0000CE  code read cpul
839 QOOFECOS C3C3E086 EEQOE300  code read cpul
O00FECO0 E3EEQ02F BAEOBAREE code read cpul
QO0OFECLE Q0000000 Q0000000 code read cpul
QO0FECLO 00000000 QO00000CE  code read cpud
847 QOOFEASC wxxxOAIE wxxxxxxx mem dats vd cpul
852 QOOFECOE causing: QO0OFECOE  branch trace cpud
O0OFEASE target: OQOOFEASE 16-bhit code
QO0OFEARSE  BO2EZ ului'y AL. 22k
O00FEAARD  BCAGOA Moy SP. ORAEH
QO00FEAARZE  E94A01 JMP 000FEBFOR
858 Q00FEAYSE 22E00AYE Q1E1E90A  code read cpud v
HI Bl

Logic Analyzer Listing Display
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Using the Transaction Tracker

This section discusses the general output format of the transaction
tracker, and any processor-specific information you will need.

The transaction tracker supports many filter options based on type of
states (start of a transaction, all of a transaction), transaction types,
and transaction-agent ownership. The next few paragraphs describe
the general output format of the transaction tracker.

Data Format
The transaction tracker processes the captured data in a
transaction-based format.

Numeric Format

For the data bus values, the numeric output from the transaction
tracker is in hexadecimal format. All other numbers are in decimal
format.

Filter options

The transaction tracker supports many filter options based on phases (start
of a transaction, all of a transaction), transaction types, and transaction
ownership. The following is a list of the filter options available.

Filterable State Options

Show Phases
Request Phase A: Show/Suppress
All Phases: Show/Suppress

Agents
CPU O: Show/Suppress
CPU 1: Show/Suppress
CPU 2: Show/Suppress
CPU 3: Show/Suppress
Priority: Show/Suppress
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Using the Transaction Tracker
Filter options

Filterable State Options
Show Transactions:
Code Reads: Show/Suppress

Memory Data Reads: Show/Suppress
Mem Read & Invalidate: Show/Suppress

Memory Writes: Show/Suppress
Memory Writebacks: Show/Suppress
I/0 Reads: Show/Suppress
I/0 Writes: Show/Suppress
Deferred Replies: Show/Suppress

Interrupt Acknowledges: Show/Suppress
Special Transactions:  Show/Suppress
Branch Trace Messages: Show/Suppress

Show/Suppress

The Suppress/Show settings determine whether the various microprocessor
operations are shown or suppressed on the logic analyzer display. The
preceding section shows the microprocessor operations which have this
option. The settings for the various operations do not affect the data which is
stored by the logic analyzer, they only affect whether that data is displayed or
not. The same data can be examined with different settings, for different
analysis requirements.

This function gives you a better analysis display in two ways. First, unneeded
information can be filtered out of the display. Second, particular operations
can be isolated by suppressing all other operations. For example, I/O
accesses can be shown, with all other operations suppressed, allowing quick
analysis of I/0 accesses.
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Using the Transaction Tracker
Transaction tracker messages

Transaction tracker messages

Any of the following messages may appear during analysis of your
target software. Included with each message is a brief explanation.

Errors and warnings

The Agilent Technologies E2487C software contains error messages and
warnings for both the transaction tracker and the inverse assembler. For a
list and description of the messages, refer toChapter 5.

Reaching boundaries

If the transaction tracker internal search limit (8192 states per transaction) is
exceeded, or if part of a transaction is not acquired at the end of the analyzer
acquisition memory, error messages may be displayed. The figure below
shows a warning message. On the next page, the figure shows the end of a
boundary.

<[ tetrgz> ]|
File MWindow Edit Options Markers Inwvasm Source Help
Run
[5tats Humber]|[[P Ader ]|[1A-32 Trverss Asssmbler
[D=cimal ]|[r=x |[Hremanics Hex
3935 000FECOB  causing; O0OFECOB branch trace cpul [
O00FECOB  target: OOOFECOB 16-hit code
QOOFECOE  EE OUuT  OX.AL
QOOFECOC  BGEQ HCHG AL, AH
000FECOE  C3 RET  near
3941 000FECOB  C3C3E0B6 EE00E300 code read cpul
000FECO0  E3EEQ02F BAEOBEEE code read cpul
QOOFECLIE 00000000 00000000 code read cpud
QOOFECLIO 00000000 00Q000CE  code read cpud
3943 QOO00DZF  Tdaooaoxx 0000000 140 write cpud
3956 000FECOB  C3C3E0B6 EE00E300  code read cpud
O0OFECOO0  ESECO002F DAEOBGEE code read cpu0
000FECIE 00000000 00000000 code read cpul
QOOFECLIO 00000000 00Q000CE  code read cpud
3984 QOOFECO8  C3CIE086 EEQOE300 code read cpud
QOOFECO0  E3EE002F BAEOBSEE code read cpud
000FEC1IE 00000000 00000000 code read cpul
000FEC10 00000000 000000C3 code read cpul
3972 000FEBSE  OBEODxsoxx xoooord mem data rd cpul
3977 000FECOE  causing: OO0OFECOE  branch trace cpud
000FEBEO  target: OO0OFEBED 16-bit code =
<ia warning: next BTM missing -- no disassembly® I
EI Bl

Listing Display with Boundary Error Message
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Using the Transaction Tracker
Transaction tracker messages

= R T B ]
File Window Edit Options Markers Invasm  Source Help
| Run ||<Drag and drop> to move marker., <Right-click> to view bookmarkﬂ
|State NumberllIP Acldr ||IH—32 Inverse Aszembler
|Decimal ||Hex ||Mnem0nics/Hex
4050 OOOFEBTO dGCOFE4A C486EE42  code read cpul
OOOFEETS 34BCO7YBO O0B4FOEZ2  code read cpud
O0OFEBGD FExxiexEx xexxExxx®  code read cpul
1=l E

Listing Menu Showing End of Boundary

Protocol Violations

The transaction tracker displays a bus protocol violation when the maximum
allowable outstanding transactions have been exceeded.

Protocol violations are followed with line:
"*¥% protocol violation detected ***"

The transaction tracker does not attempt to do a complete job of detecting
protocol violations. Undetected protocol violations may cause the transaction
tracker to display incorrect results.
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Using the Inverse Assembler

In addition to basic transaction tracking, the Agilent Technologies
16700 can display an accurate instruction execution trace of TA-32
processor target systems containing up to four processors.
Instruction disassembly supports Intel’'s MMX technology.
Disassembly requires the use of a separate run-control tool such as
the Agilent Technologies E5900A #510 or E5901A #510 to disable all
CPU caches and enable Branch Trace Message transactions.

Analysis features are determined by a combination of analysis probe
operating mode settings and options selected in the Agilent
Technologies 16700 Listing window under the "Invasm - Filter..." and
"Invasm - Preferences..." menu pull-downs. The Filter dialog allows
the user to show, suppress, or change the color of an entire
acquisition state, whereas the Preferences dialog controls the display
format for a state which is shown.

Disassembly is only possible when "Display Disassembly" is selected in the
Preferences dialog and "Branch Trace Messages" are selected in the Filter
dialog. Additionally, a run-control tool should be used to enable Branch Trace
Messages and disable the instruction caches for all processors.

Operating mode

The inverse assembler software requires that the operating mode on the
analysis probe hardware is set to one of the modes listed below.

- State-per-clock Mode with Expanded Clock Qualifier
- State-per-clock Mode with Compacted Clock Qualifier

Refer to Chapter 1 for the mode selection procedure.
See Chapter 5 for a complete list of error messages.
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Using the Inverse Assembler
IA-32 filter dialog

[A-32 filter

dialog

Filter options are accessed from the Listing menu bar by clicking on Invasm
and selecting Filter. The Filter dialog provides the ability to display only
information for particular bus agents and/or transaction types. Colorization
can be used to identify either transactions or processors. Show Phases

allows you to show only the Request A Phase, which contains a summary of
the entire transaction, or All Phases, which includes all captured states
pertaining to each transaction. The figure below shows a sample Filter dialog.

IA-32 Filter Options
File In<i>:Frame 5:5lot BiFent II-D

= e lsing ]|

~Show Agents

gcru o

OcrU 1

Ocru 2

oceru 3

O Priority

$ Colorize Agents

~Show Transactions

O Code Reads

O HMemory Data Reads

OHMem Read & Invalidate

O Memory Writes

O Memory Writehacks

0O I40 Reads

~Show Phazes

& All Phases

& Request A Phase

O1-0 Writes

O Deferred Replies

O Interrupt Acknowledges

O Special Transactions

O Branch Trace Messages

Show/Suppress ALL

¢ Colorize Transactions

Apply | Reset I I Cloze

Agilent Technologies 16700 IA-32 Filter Dialog

3-14

E2487C TA-32 Analysis Probe



Using the Inverse Assembler
IA-32 preferences dialog

[A-32 preferences dialog

Preferences options are accessed from the Listing menu bar by clicking on
Invasm and selecting Preferences. The Preferences dialog controls the level
of detail for states shown. The figure on the following page shows the
Preferences dialog.

Disassembly

When "Display Disassembly" is selected, a block of instructions appears in the
Listing window under each Branch Trace Message transaction or Memory
Code Read from the reset vector (the instruction cache(s) must be disabled).
"Display Instruction Data" turns on/off the display of data bytes
corresponding to each instruction. "Display Branch Trace Details" shows the
causing and target linear addresses contained in each Branch Trace Message
transaction, along with the default address/operand size.

Transactions

The transaction Format can be set to "Short" to display one line per
transaction data chunk (DRDY# asserted state), or "Long" for more
extensive information about the phases. "Display Deferred Pairing"
consolidates the deferred reply transaction information directly beneath the
original deferred transaction. "Display Read/Write ECC Errors" examines the
D[63:00]# and DEP[7:0]# signals during DRDY# asserted states and displays
detected errors not on the data phase, but on the Request phase which
started the transaction. Bad bits are identified for single-bit correctable
errors. These ECC options should only be selected when data bus
error-checking is enabled on the target system. While CPU agents usually
drive DEP[7:0]#, non-CPU agents may or may not, so exercise judgment
when turning on "Display Read ECC Errors".
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Using the Inverse Assembler
I1A-32 preferences dialog

’E Invasm Preferences — Listing<2> _l

IA-32 Preferences
File In<l>3:Frame 5:5lot BiPent II-D

—Dizaszembly {(Branch Trace reguired)—

O Display Disassembly

O Display Instruction Data

Mremonic Column: %

O Display Branch Trace Details

—Transactions

Format
I_O Short € Long

O Display Deferred Pairing
O Display Read ECC Errors

ODisplay Write ECC Errors

| Apply | | Reset I I Close |

Agilent Technologies 16700 IA-32 Preferences Dialog
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Using the Inverse Assembler
Analysis techniques

Analysis techniques

Suggested Settings

For software analysis, the settings below give a high-level view of the
captured data. Remember to disable the processor instruction caches and
enable Branch Trace Messages in order to get disassembly.

Operating Mode: State/Clock with Compacted Clock Qualifier.

Filter: Show Agents -- Show All
Show Transactions -- Show All
Show Phases -- Request A Phase
Preferences: Display Disassembly -- ON
Display Branch Trace Details -- ON
Transaction Format -- SHORT
Display Deferred Pairing -- ON
Display Read ECC Errors -- OFF
Display Write ECC Errors -- ON
[ tstmgsz> ][]0
File Window Edit Options Markers Invasm Source Help
[ re ]I |
|5tate Numberl |IP Addr IlIﬂ*32 Inverse Assembler
[Decimal ]|[H=> ]| [remanies Hex
810 O0OOFECOB causingi OOOFECOB branch trace cpul A
OOOFECOB target: O000FECOB 16-hit code
QOOFECOBE EE oauT D=, AL
OOOFECOC  8GED WCHG  AL.AH
OOOFECOE C3 RET near
816 Q0OFECOS C3C3E086 EEOOE3Q0 code read cpul
QOOFECOD EZEEQOZ2F BAEOSEEE code read cpul
O0O0FEC18 QO0o0000 00000000 code read cpul
000FEC1O Qo0o0000 00Q000CE  cods read cpul
824 QOOOO02F Obxwxxxx Kxxxxxxx 1/0 write cpul
831 QOOFECOS C3C3E0BE EEQOEZOD code read cpul
0OOFECO0 E3EEQOZF BAEOSEEE code read cpul
O0O0OFEC1 8 Q0000000 00000000 cads read cpul
QOOFECLO QOOOQ000 Q00000C3  code read cpul
839 QOOFECOS C3C3E0BE EEQOE3OD code read cpul
0OOFECO0 E3EEQOZF BAEOSEEE code read cpul
00OFECLS QOOOOOQ0 Q0000000 code read cpul
QOOFECLO QOOOQ000 Q00000C3  code read cpul
847 QOOFEAR9C sexDASE mxxoexxx mem data rd cpul
852 OOOFECOE causing: Q0QFECOE branch trace cpul
OOOFEASE target: O000FEAR9E 16-hit code
QOOFEA9E BOZ2 MO AL.22h
000FEAAD  BCABOA MOW SP.0AABH
000FEAAZ  E94AD1 JMP ODOFEBF Oh
858 000OFEA9S Z2BOOASE 0161E90A code read cpul 7
0 Bl

Agilent Technologies 16700 Listing Window for Software Analysis

E2487C TA-32 Analysis Probe 3-17



Using the Inverse Assembler
Analysis techniques

For hardware analysis, the State Waveform display provides the most
relevant details. If this display does not provide the level of detail required for
your analysis needs, you might need the restricted version of the Agilent
Technologies E2487C. Contact your Agilent Technologies Sales Office for
information on obtaining the appropriate Intel non-disclosure forms for the
restricted version.

Disassembler Behavior

To display instruction disassembly, use an IA-32 processor run-control tool
such as the Agilent Technologies E5900A #510 or E5901A #510 to enable
Branch Trace Messages and disable the processor instruction caches. Show
"Branch Trace Messages" in the Filter dialog, and select "Display
Disassembly" in the Preferences dialog.

When a processor executes a branching instruction, the prefetch queues are
flushed, a Branch Trace Message (BTM) appears on the bus, and the
processor begins fetching code at the branch target address. The
disassembly software finds matching code reads between the current BTM
and the next matching BTM, reorders any out-of-order bursts, then
disassembles the code read data. In searching for code reads, any fetches
which are deferred are automatically paired with their corresponding
deferred replies to ensure that all code read data is found. This pairing is not
affected by the "Display Deferred Pairing" setting in the Preferences dialog.

Physical vs. Linear Addresses

Branch Trace Messages give linear causing and target addresses. The
addresses displayed for Memory Code Read transactions in the "IP Addr"
column are physical. For real-mode programs, these linear and physical
addresses are equivalent. For protected-mode programs with paging
enabled, the address bits higher than A[11] will usually be different.

For disassembled instructions, linear addresses are shown in the "IP Addr"
column of the Listing window.

3-18 E2487C TA-32 Analysis Probe



Reset Configuration Information

The following table describes the reset configuration information that
is displayed at reset.

Reset Configuration

Signal at Reset Configuration (asserted/deasserted)

FLUSH# Output Tristate Enabled/Disabled

INIT# Built-in Self Test Enabled/Disabled

A8# AERR# Observation Policy Enabled/Disabled

A9# BERR# Observation Policy Enabled/Disabled

A10# BINIT# Observation Policy Enabled/Disabled

AT# In-order Queue depth =1/8

Ab# Power-on Reset Vector = 000FFFF0 or FFFFFFFO hex

A5# FRC Mode Enabled/Disabled

Al12111# APIC Cluster ID (00, 01, 10, 11)
ﬁE—@

File MWindow Edit Options Markers Invasm Source Help

IGraup Run||<Drag and drop’ to move marker. <{Right-click) to wview bUD”

IStatB HumberllIP Addr IIIH—32 Inverse Assembler
IDecimal IlHex IIMnemDnics/Hex
te | O RESET configuration &)
Output Tristate = DISAELED
Built-in Self Test = DISAEBLED
AERR# Obszervation = DISABLED
BERR# Observation = DISABLED
BINIT# Observation = DISAEBLED
In-order BQueus Depth = B -
Power-on Reset Yector = OFFFFFFFOR
FRC Mode = DISAELED
APIC Cluster ID = 00k
2 FFFFFFFO FFFFFFFO ODEOSBEA code read cpul
FFFFFFF& FFFFFFFF FFFFFFFF code read cpul
FFFFFFEQ FFFFFFFF FFFFFFFF code read cpud
| | FFFFFFES CB1BFFFF FFFFFFFF  code read cpul [
HI B

Reset Configuration
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Triggering Hints

Storage qualification

Clock qualification is a form of storage qualification. You can turn the clock
qualifier off and capture all bus clocks; however, you should not attempt any
other storage qualification using the trigger sequence, as that might result in
error messages in the inverse assembly column in the Listing.

Triggering on address and transaction type

To trigger on a specific address and transaction type, use the A35-32,
A31-00, and TranTy labels, together with the TranTy label symbols. The
symbols identify each transaction type uniquely, except for Interrupt
Acknowledge and Special Transactions, which are combined into one symbol.

Triggering on data and transaction type

There is no guaranteed method of triggering on a particular transaction type
or address ANDed with a particular data value in a target system with
overlapping transactions. Although the Listing displays a transaction type
and 8-byte data value on the same line when Transaction Display Mode is set
to Short, this alignment is the result of post-processing and cannot be used
for triggering. The analysis probe hardware captures this information on
different states. A trigger specification could be defined to find a certain
transaction type in the Request A phase, then trigger on a data value
qualified by DRDY# asserted; however, by the time the data pattern is found,
it could belong to a different transaction.

3-20 E2487C TA-32 Analysis Probe



Reference



Reference

This chapter contains additional reference information including the
signal mapping for the Agilent Technologies E2487C analysis probe.

The information in this chapter is presented in the following sections:

e Operating characteristics
e Theory of operation and clocking
e Signal-to-connector mapping

Circuit board dimensions

Replaceable parts

Reference
Chapter 4
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Operating characteristics

Operating characteristics

The following operating characteristics are not specifications, but are typical
operating characteristics for the analysis probe.

Operating Characteristics

Microprocessor
Compatibility

Microprocessor Package

Clock Frequency
Target Signal Amplitude

Logic Analyzers Supported

Accessories Required

Power Requirements
Pods Required

Signal Line Loading

Environmental
Temperature

Altitude

Humidity

Intel 1A-32 microprocessors which use the Pentium Pro bus protocol, such as the
Pentium II™ processor and Pentium III™ processor

Pentium 11-11® Slot 1, Pentium 1I-111® Xeon ™ Slot 2, Celeron® Slot 1, Celeron® PPGA, and
Pentium 11® FC-PGA
Call Agilent Technologies for other processors/packages supported.

133 MHz maximum for external BCLK
800 mV p-p minimum for all GTL+ signals

16715/16/17A (3 card)
16750/51/52A (3 card)
16557D (three card)

16556A/D (three card)
16555A/D (three card)

Agilent Technologies E2492B, E2492C, or E2492E probe adapter. Call Agilent Technologies
for ordering information.

115/230 Vac, 200W Power supply is built into the analysis probe. CAT II, Pollution degree 2.
Eleven logic analyzer pods (180 channels) are required.

Varies depending on probe adapter. The illustration on the following page shows signal
line loading when the E2492B/C is used.

Operating 10 to 40 degrees C
Nonoperating -40to +70 degrees C
Operating 4,600 m (15,000 ft)
Nonoperating 15,300 m (50,000 ft)

Up to 80% noncondensing. Avoid sudden, extreme temperature changes which could
cause condensation within the instrument.
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Theory of operation and clocking

Signal Line Loading

The following schematics show the signal line loading for GTL, non GTL, and
Clock. This loading model applies only when the Agilent Technologies
E2487C is connected to the target using the Agilent Technologies E2492B/C.

GTL Signal Loadng Non-GTL Signal Loading
10nH 10nH ﬂow 10nH 25002
ﬂzpF 500 ) I ﬂzpF 100K (¥ 2ODF
= +2 vDC
GROUND GROUND
GROUND GROUND
Clock Signal Loading S6pF
SnH SnH
I : 12K0) % %HWA
GROUND GROLND GROUND ~ GROUND r42b02

Theory of operation and clocking

The analysis probe operates only in State-per-clock mode. The logic analyzer
master clock is normally qualified with the "cqual#" signal from the analysis
probe. This clock qualifier is set to either Compacted or Expanded. By
eliminating idle clocks, the Compacted qualifier can potentially capture many
more transactions than the Expanded qualifier. Refer to chapter 1 for
information on configuring the analysis probe and logic analyzer for the
desired mode of operation.

The analysis probe uses the BCLK rising edge to capture the signals from the
IA-32 processor bus and to clock the logic analyzer. The PLDs in the analysis
probe generate additional information about each clock. The PLD
information along with the bus signals are sent to the logic analyzer and used
by the transaction tracker and inverse assembler to produce the transaction
display (see Block Diagram).

4-4 E2487C TA-32 Analysis Probe



Bus Signals

Block Diagram

Reference
Theory of operation and clocking

IA-32 processor signals require a multi-clock latency to move the information
from the processor pins to the logic analyzer memory. The first clock is used
to capture all of the bus signals in latches on the analysis probe. Subsequent
clocks move the bus signals through the PLDs and into the logic analyzer.

The analysis probe captures but does not display the REQ[4:0]# bus signal group.

Clocking

The logic analyzer uses the master clock specification [(MT) e (K = 0 or L=0)]
to capture all pod data. Connector P8 carries BCLK (M T), which clocks the
logic analyzer. Connectors P5 and P6 carry the "cquall#" (J = 0) and
"cqual2#" (K = 0) signals from the PLD, which is used to qualify the master
clock to eliminate the acquisition of unnecessary data. The qualifier is highly
recommended, but not required.

Fronft Panel

bus signals, clock
qualifier and other

MODE

|
|
Tracker Interface ‘
|
|

Comparators

preprocessor-generated

Programmable signals >

Logic

Registers

LA
LAA

Circuitry

CLK CLK

Y

Logic Analyzer

£E2487C Analysis Probe

e2487b02
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Signal-to-connector mapping

ANALYSIS PROBE
CONNECTOR

CPU

ANALYZER

Signal-to-connector mapping

The following table describes the electrical interconnections implemented
with the Agilent Technologies E2487C Analysis Probe. Since the pods on the
logic analyzers are numbered differently than the analysis probe connectors,
refer to the connection table in chapter 1 to correlate the pod numbers.

The signal list table column descriptions are as follows:

NAME The analysis probe connector that carries the signal.

PIN The pin within the analysis probe connector that carries the signal.
BIT The bit position of the signal within the analysis probe connector.
SIGNAL The microprocessor signal name.

LABEL(S) The analyzer label assigned to the signal. Lower case letters

indicate a analysis probe-generated signal.
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Signal-to-connector mapping

I1A-32 Signal List

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P1 3 CLK1

P1 7 D15 D15# D31-00
P1 9 D14 D14# D31-00
P1 " D13 D13# D31-00
P1 13 D12 D12# D31-00
P1 15 D11 D11# D31-00
P1 17 D10 D10# D31-00
P1 19 D9 D09# D31-00
P1 21 D8 D08# D31-00
P1 23 D7 DO7# D31-00
P1 25 D6 DO6# D31-00
P1 27 D5 DO5# D31-00
P1 29 D4 DO4# D31-00
P1 31 D3 DO3# D31-00
P1 33 D2 D02# D31-00
P1 35 D1 DO1# D31-00
P1 37 DO Doo# D31-00

E2487C TA-32 Analysis Probe



Reference

Signal-to-connector mapping

IA-32 Signal List (Cont.)
ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P2 3 CLK1
P2 Ji D15 D31# D31-00
P2 9 D14 D30# D31-00
P2 1" D13 D29# D31-00
P2 13 D12 D28# D31-00
P2 15 D11 D27# D31-00
P2 17 D10 D26# D31-00
P2 19 D9 D25# D31-00
P2 21 D8 D24# D31-00
P2 23 D7 D23# D31-00
P2 25 D6 D22# D31-00
P2 27 D5 D21# D31-00
P2 29 D4 D20# D31-00
P2 31 D3 D19# D31-00
P2 33 D2 D18# D31-00
P2 35 D1 D17# D31-00
P2 37 DO D16# D31-00
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)

P3 3 CLK1 AP1# AP1#

P3 7 D15 A15#, BET# A31-00, BE#
P3 9 D14 A14#, BEG# A31-00, BE#
P3 " D13 A13#, BES# A31-00, BE#
P3 13 D12 A12#, BE4# A31-00, BE#
P3 15 DN A11#, BE3# A31-00, BE#
P3 17 D10 A10#, BE2# A31-00, BE#
P3 19 D9 A9#, BE1# A31-00, BE#
P3 21 D8 A8#, BEO# A31-00, BE#
P3 23 D7 AT7#, EXFa# A31-00, EXF#
P3 25 D6 A6#, EXF3# A31-00, EXF#
P3 27 D5 Ab#, EXF2# A31-00, EXF#
P3 29 D4 Ad#, EXF1# A31-00, EXF#
P3 31 D3 A3#, EXFO# A31-00, EXF#
P3 33 D2 A2# A2#

P3 35 D1 Al# Al#

P3 37 DO A0# A0#
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Signal-to-connector mapping

IA-32 Signal List (Cont.)
ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P4 3 CLK1 APO# APO#
P4 Ji D15 A31#, ATTR7# A31-00, ATTR#
P4 9 D14 A30#, ATTR6# A31-00, ATTR#
P4 1" D13 A29#, ATTR5# A31-00, ATTR#
P4 13 D12 A28#, ATTRA# A31-00, ATTR#
P4 15 D11 A27#, ATTR3# A31-00, ATTR#
P4 17 D10 A26#, ATTR2# A31-00, ATTR#
P4 19 D9 A25#, ATTR1# A31-00, ATTR#
P4 21 D8 A24#, ATTRO# A31-00, ATTR#
P4 23 D7 A23#, DID7# A31-00, DID#
P4 25 D6 A22#, DID6# A31-00, DID#
P4 27 D5 A21#, DID5# A31-00, DID#
P4 29 D4 A20#, DID4# A31-00, DID#
P4 31 D3 A19#, DID3# A31-00, DID#
P4 33 D2 A18#, DID2# A31-00, DID#
P4 35 D1 A17#,DID1# A31-00, DID#
P4 37 DO A16#, DID1# A31-00, DID#
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P5 3 CLK1 RP# RP#

P5 7 D15 RESET# RESET#
P5 9 D14 BINIT# BINIT#
P5 " D13 RSP# RSP#

P5 13 D12 RS2# RS#

P5 15 D11 RS1# RS#

P5 17 D10 RSO# RS#

P5 19 D9

P5 21 D8 REQ4# REQ#

P5 23 D7 REQ3# REQ#

P5 25 D6 REQ2# REQ#

P5 27 D5 REQ1# REQ#

P5 29 D4 REQO# REQ#

P5 31 D3 A35¢# A35-A32
P5 33 D2 A34# A35-A32
P5 35 D1 A33# A35-A32
P5 37 DO A32# A35-A32
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P6 3 CLK1 cQual2 cQual2
P6 7 D15 BPRI# BPRI

P6 9 D14 BR3# BR#

P6 1" D13 BR2# BR#

P6 13 D12 BR1# BR#

P6 15 D11 BRO# BR#

P6 17 D10 BNR# BNR#

P6 19 D9 AERR# AERR#
P6 21 D8 BERR# BERR#
P6 23 D7 TRDY# TRDY#
P6 25 D6 DRDY# DRDY#
P6 27 D5 DBSY# DBSY#
P6 29 D4 ADS# ADS#

P6 31 D3 DEFER# DEFER#
P6 33 D2 HIT# HIT#

P6 35 D1 HITM# HITM#
P6 37 DO
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P7 3 CLK1 cQuall cQuall

P7 7 D15 IGNNE# IGNNE#
P7 9 D14 A20M# A20M#

P7 " D13 STPCLK# STPCLK#
P7 13 D12 SMI# SMI#

P7 15 D11 LINT1, INTR LINT1, INTR
P7 17 D10 LINTO, NMI LINTO, NMI
P7 19 D9 SLP SLP

P7 21 D8 FRCERR# FRCERR#
P7 23 D7 FLUSH# FLUSH#

P7 25 D6 INIT# INIT#

P7 27 D5 PREQ# PREQ#

P7 29 D4 PRDY# PRDY#

P7 31 D3 BP3# BP3#

P7 33 D2 BP2# BP2#

P7 35 D1 BPM1# BPM1#

P7 37 DO BPMO0# BPMO0#
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P8 3 CLK1 BCLK BCLK
P8 7 D15

P8 9 D14 ppmode ppmode
P8 " D13 *

P8 13 D12

P8 15 D11

P8 17 D10 *

P8 19 D9 *

P8 21 D8 *

P8 23 D7 *

P8 25 D6 *

P8 27 D5 *

P8 29 D4 *

P8 31 D3 *

P8 33 D2 *

P8 35 D1 *

P8 37 Do *

*These signals are generated by the analysis probe.
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

ANALYSIS PROBE CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P9 3 CLK1 PWR-GOOD PWR-GOOD
P9 7 D15 LOCK LOCK

P9 9 D14 TCK TCK

P9 " D13 TDI TDI

P9 13 D12 TDO TDO

P9 15 D11 TMS TMS

P9 17 D10 TRST# TRST#

P9 19 D9 IERR# IERR#

P9 21 D8 FERR# FERR#

P9 23 D7 DEP7# DEP#

P9 25 D6 DEP6# DEP#

P9 27 D5 DEP5# DEP#

P9 29 D4 DEP4# DEP#

P9 31 D3 DEP3# DEP#

P9 33 D2 DEP2# DEP#

P9 35 D1 DEP1# DEP#

P9 37 DO DEPO# DEP#
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Signal-to-connector mapping

IA-32 Signal List (Cont.)
ANALYSIS PROBE CONNECTOR APIC
NAME PIN BIT SIGNAL
P10 3 CLK1 PICCKL
P10 7 D15 PICD1
P10 9 D14 PICDO
P10 " D13
P10 13 D12
P10 15 DN
P10 17 D10
P10 19 D9
P10 21 D8
P10 23 D7
P10 25 D6
P10 27 D5
P10 29 D4
P10 31 D3
P10 33 D2
P10 35 D1
P10 37 DO
4-16
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Signal-to-connector mapping

IA-32 Signal List (Cont.)

PREPROCESSOR CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P11 3 CLK1 FANFAIL FANFAIL
P11 7 D15 D47# D63-32
P11 9 D14 D46# D63-32
P11 " D13 D45# D63-32
P11 13 D12 D44# D63-32
P11 15 DN D43# D63-32
P11 17 D10 D42# D63-32
P11 19 D9 D41# D63-32
P11 21 D8 D40# D63-32
P11 23 D7 D39# D63-32
P11 25 D6 D38# D63-32
P11 27 D5 D37# D63-32
P11 29 D4 D36# D63-32
P11 31 D3 D35# D63-32
P11 33 D2 D34# D63-32
P11 35 D1 D33# D63-32
P11 37 DO D32# D63-32
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Signal-to-connector mapping

IA-32 Signal List (Cont.)
PREPROCESSOR CONNECTOR CPU ANALYZER
NAME PIN BIT SIGNAL LABEL(S)
P12 3 CLK1
P12 Ji D15 D63# D63-32
P12 9 D14 D62# D63-32
P12 1" D13 D61# D63-32
P12 13 D12 D60# D63-32
P12 15 D11 D59# D63-32
P12 17 D10 D58# D63-32
P12 19 D9 D57# D63-32
P12 21 D8 D56# D63-32
P12 23 D7 D55# D63-32
P12 25 D6 D54# D63-32
P12 27 D5 D53# D63-32
P12 29 D4 D52# D63-32
P12 31 D3 D51# D63-32
P12 33 D2 D50# D63-32
P12 35 D1 D49# D63-32
P12 37 DO D48# D63-32
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Analysis probe dimensions

Analysis probe dimensions

The following illustration gives the dimensions for the analysis probe
assembly. The dimensions are listed in inches and millimeters.

95 In.

2413 mm 16.8 in.

42672 mm

57 in

| AN 14478 mm
Xy

\f N
<>
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Replaceable parts

Replaceable parts

The repair strategy for this analysis probe is board replacement. However,
the following table lists some mechanical parts that may be replaced if they
are damaged or lost. Contact your nearest Agilent Technologies Sales Office
for further information on servicing the board.

Exchange assemblies are available when a repairable assembly is returned to
Agilent Technologies. These assemblies have been set up on the "Exchange
Assembly" program. This allows you to exchange a faulty assembly with one
that has been repaired, calibrated, and performance verified by the factory.
The cost is significantly less than that of a new assembly.

Replaceable Parts

Agilent Part Number Description
E2487-69005 Rebuilt analysis probe assembly
E2474-61601 Probe cable
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If You Have a Problem

Occasionally, a measurement may not give the expected results. If you
encounter difficulties while making measurements, use this chapter to
guide you through some possible solutions. Each heading lists a
problem you may encounter, along with some possible solutions.

The information in this chapter is presented in the following sections:

e Logic analyzer problems

e Analysis probe problems

e Inverse assembler problems

e Intermodule measurement problems
e Messages

e (leaning the instrument

If you still have difficulty after trying the suggestions in this chapter,
contact your local Agilent Technologies Service Center.

If You Have
a Problem
Chapter 5

When you are working with the analyzer, be sure to power down both the
analyzer and the target system before disconnecting or connecting cables,
probes, and analysis probes. Otherwise, you may damage circuitry in the
analyzer, analysis probe, or target system.

CAUTION
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Analyzer Problems

This section lists general problems that you might encounter while
using the analyzer.

See Also

Intermittent data errors

This problem is usually caused by poor connections, incorrect signal levels, or
marginal timing.

Remove and reseat all cables and probes, ensuring that there are no bent

pins on the analysis probe or poor probe connections.

Adjust the threshold level of the data pod to match the logic levels in the
system under test.

Use an oscilloscope to check the signal integrity of the data lines.

Clock signals for the state analyzer must meet particular pulse shape and
timing requirements. Data inputs for the analyzer must meet pulse shape and
setup and hold time requirements.

See “Capacitive loading” in this chapter for information on other sources of
intermittent data errors.

Unwanted triggers

Unwanted triggers can be caused by instructions that were fetched but not
executed.

Add the prefetch queue or pipeline depth to the trigger address to avoid
this problem.

The logic analyzer captures prefetches, even if they are not executed. When
you are specifying a trigger condition or a storage qualification that follows an
instruction that may cause branching, an unused prefetch may generate an
unwanted trigger.
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Analyzer Problems
No activity on activity indicators

No activity on activity indicators

Check for loose cables, board connections, and analysis probe
connections.

Check for bent or damaged pins on the analysis probe.

No trace list display

If there is no trace list display, it may be that your trigger specification is not
correct for the data you want to capture, or that the trace memory is only
partially filled.

Check your trigger sequencer specification to ensure that it will capture

the events of interest.

Try stopping the analyzer; if the trace list is partially filled, this should
display the contents of trace memory.

Analyzer won’t power up

If the logic analyzer power is powered down when it is connected to a
powered-up target system, the logic analyzer may not be able to power up.
Some logic analyzers are inhibited from powering up when they are
connected to a target system that is already powered up.

Disconnect all logic analyzer cabling from the analysis probe. This will
allow the logic analyzer to power up. Reconnect logic analyzer cabling
after power up.
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Analysis Probe Problems

This section lists problems that you might encounter when using an
analysis probe. If the solutions suggested here do not correct the
problem, you may have a damaged analysis probe. Contact your local
Agilent Technologies Sales Office if you need further assistance.

Target system will not boot up

If the target system will not boot up after connecting the analysis probe, the
microprocessor (if socketed) or the analysis probe may not be installed
properly, or they may not be making electrical contact.

Ensure that you are following the correct power-on sequence for the
analysis probe and target system.

1 Power up the analyzer and analysis probe.
2 Power up the target system.

If you power up the target system before you power up the analysis probe,
interface circuitry in the analysis probe may latch up and prevent proper
target system operation.

Verify that the microprocessor and the analysis probe are properly
rotated and aligned so that the index pin on the microprocessor (pin 1 or
pin Al) matches the index pin on the analysis probe.

Verify that the microprocessor and the analysis probe are securely
inserted into their respective sockets.

Verify that the logic analyzer cables are in the proper sockets of the
analysis probe and are firmly inserted.
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Analysis Probe Problems
Erratic trace measurements

Erratic trace measurements

There are several general problems that can cause erratic variations in trace
lists and inverse assembly failures.

Do a full reset of the target system before beginning the measurement.

Some analysis probe designs require a full reset to ensure correct
configuration.

Ensure that your target system meets the timing requirements of the
processor with the analysis probe installed.

See “Capacitive Loading” in this chapter. While analysis probe loading is
slight, pin protectors, extenders, and adapters may increase it to
unacceptable levels. If the target system design has close timing margins,
such loading may cause incorrect processor functioning and give erratic trace
results.

Ensure that you have sufficient cooling for the microprocessor.

Some microprocessors generate substantial heat. This is exacerbated by the
active circuitry on the analysis probe board. You should ensure that you have
ambient temperature conditions and airflow that meet or exceed the
requirements of the microprocessor manufacturer.

Capacitive loading

Excessive capacitive loading can degrade signals, resulting in incorrect
capture by the analysis probe, or system lockup in the microprocessor. All
analysis probes add additional capacitive loading, as can custom probe
fixtures you design for your application.

Careful layout of your target system can minimize loading problems and
result in better margins for your design. This is especially important for
systems that are running at frequencies greater than 50 MHz.

Remove as many pin protectors, extenders, and adapters as possible.

If multiple analysis probe solutions are available, use one with lower
capacitive loading.
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Inverse Assembler Problems

This section lists problems that you might encounter while using the
inverse assembler.

When you obtain incorrect inverse assembly results, it may be unclear
whether the problem is in the analysis probe or in your target system.
If you follow the suggestions in this section to ensure that you are
using the analysis probe and inverse assembler correctly, you can
proceed with confidence in debugging your target system.

No inverse assembly or incorrect inverse assembly

This problem may be due to incorrect alignment, modified configuration files,
incorrect connections, or a hardware problem in the target system. A locked
status line can cause incorrect or incomplete inverse assembly.

Ensure that each logic analyzer pod is connected to the correct analysis
probe connector.

There is not always a one-to-one correspondence between analyzer pod
numbers and analysis probe cable numbers. Microprocessor interfaces must
supply address (ADDR), data (DATA), and status (STAT) information to the
analyzer in a predefined order. The cable connections for each analysis
probe are often altered to support that need. Thus, one analysis probe might
require that you connect cable 2 to analyzer pod 2, while another will require
you to connect cable 5 to analyzer pod 2. See Chapter 2 for connection
information.

Check the activity indicators for status lines locked in a high or low
state.

Verify that the STAT, DATA, and ADDR format labels have not been
modified from their default values.

These labels must remain as they are configured by the configuration file. Do
not change the names of these labels or the bit assignments within the labels.
Some analysis probes also require other data labels. See Chapter 3 for more
information.
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Inverse Assembler Problems
Inverse assembler will not load or run

Verify that all microprocessor caches and memory managers have been
disabled.

In most cases, if the microprocessor caches and memory managers remain
enabled you should still get inverse assembly. It may be incorrect because a
portion of the execution trace was not visible to the logic analyzer.

Verify that storage qualification has not excluded storage of all the
needed opcodes and operands.

Inverse assembler will not load or run

You need to ensure that you have the correct system software loaded on your
analyzer.

For the Agilent Technologies 16600/700 logic analysis systems, the
inverse assembler must be installed on the hard drive using the
procedures listed on the jacket for the CD-ROM. Re-install the
Processor Support Package for this product, then try loading the
configuration file again.

For other logic analyzers, ensure that the inverse assembler is on the
same disk as the configuration files you are loading.

Configuration files for the state analyzer contain a pointer to the name of the
corresponding inverse assembler. If you delete the inverse assembler, rename
it, or use the File Manager Copy command to copy it to the Agilent
Technologies 16600/700 logic analysis systems, the configuration process will
fail to load the inverse assembler.

See Chapter 3 for details.
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Intermodule Measurement Problems

Some problems occur only when you are trying to make a
measurement involving multiple modules.

An event wasn’t captured by one of the modules

If you are trying to capture an event that occurs very shortly after the event
that arms one of the measurement modules, it may be missed due to internal
analyzer delays. For example, suppose you set the oscilloscope to trigger
upon receiving a trigger signal from the logic analyzer because you are trying
to capture a pulse that occurs right after the analyzer’s trigger state. If the
pulse occurs too soon after the analyzer’s trigger state, the oscilloscope will
miss the pulse.

O Adjust the skew in the Intermodule menu.

You may be able to specify a skew value that enables the event to be
captured.

O Change the trigger specification for modules upstream of the one with
the problem.

If you are using a logic analyzer to trigger the scope, try specifying a trigger
condition one state before the one you are using. This may be more difficult
than working with the skew because the prior state may occur more often
and may not always be related to the event you are trying to capture with the
oscilloscope.
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Analyzer Messages

This section lists some of the messages that the analyzer displays
when it encounters a problem.

“. .. Inverse Assembler Not Found”

This error occurs if you rename or delete the inverse assembler file that is
attached to the configuration file. Ensure that the inverse assembler file is
not renamed or deleted.

For the Agilent Technologies 16700 logic analysis systems, the inverse
assembler must be installed on the hard drive using the procedures listed on
the jacket for the CD-ROM.

For other logic analyzers, if you have copied the files to the logic analyzer
hard disk, ensure that the inverse assembler is located in the same directory
as the configuration file.

”

“...Does Not Appear to be an Inverse Assembler File

This error occurs if the inverse assembler file requested by the configuration
file is not a valid inverse assembler. Use the Install procedures listed on the
jacket of the CD-ROM to re-install the files for this product.
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Analyzer Messages
“Measurement Initialization Error”

See Also

“Measurement Initialization Error”

The following diagrams show the correct cable connections for one-card,
two-card, and three-card installations on Agilent Technologies 16555A/D, and
16556A/D logic analysis cards. Ensure that your cable connections match the
silk screening on the card, and that they are fully seated in the connectors.
Then, repeat the measurement.

16555E36

Cable Connections for Three-Card Agilent Technologies 16555/56/57 Installations

The Agilent Technologies 16555A 110-MHz State/250-MHz Timing Logic
Analyzer Service Guide.

The Agilent Technologies 16556A 100-MHz State/400-MHz Timing Logic
Analyzer Service Guide.

The Agilent Technologies 16557D 135-MHz State/500-MHz Timing Logic
Analyzer User’s Reference
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Analyzer Messages
“No Configuration File Loaded”

See Also

“No Configuration File Loaded”

This is usually caused by trying to load a configuration file for one type of
module/system into a different type of module/system.

Verify that the appropriate module has been selected from the Load
{module} from File {filename} in the Agilent Technologies 16500A/B/C
disk operation menu. Selecting Load {All} will cause incorrect operation
when loading most analysis probe configuration files.

Chapter 2 describes how to load configuration files.

“Selected File is Incompatible”

This occurs when you try to load a configuration file for the wrong module.
Ensure that you are loading the appropriate configuration file for your logic
analyzer.

“Slow or Missing Clock”

This error message might occur if the logic analyzer cards are not firmly
seated in the logic analysis system mainframe. Ensure that the cards are
firmly seated.

This error might occur if the target system is not running properly.
Ensure that the target system is on and operating properly.

If the error message persists, check that the logic analyzer pods are
connected to the proper connectors on the analysis probe. See Chapter 2
to determine the proper connections.
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Analyzer Messages
“Time from Arm Greater Than 41.93 ms”

“Time from Arm Greater Than 41.93 ms”

The state/timing analyzers have a counter to keep track of the time from
when an analyzer is armed to when it triggers. The width and clock rate of
this counter allow it to count for up to 41.93 ms before it overflows. Once the
counter has overflowed, the system does not have the data it needs to
calculate the time between module triggers. The system must know this time
to be able to display data from multiple modules on a single screen.

“Waiting for Trigger”

If a trigger pattern is specified, this message indicates that the specified
trigger pattern has not occurred. Verify that the triggering pattern is
correctly set.

When analyzing microprocessors that fetch only from word-aligned
addresses, if the trigger condition is set to look for an opcode fetch at an
address not corresponding to a word boundary, the trigger will never be
found.
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Cleaning the Instrument
“Waiting for Trigger”

Cleaning the Instrument

If this instrument requires cleaning, disconnect it from all power
sources and clean it with a mild detergent and water. Make sure the
instrument is completely dry before reconnecting it to a power source.
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Glossary

Analysis Probe A probe con-
nected to the target microprocessor.
It provides an interface between the
signals of the target microprocessor
and the inputs of the logic analyzer.

Connector Board A board whose
only function is to provide connec-
tions from one location to another.
One or more connector boards might
be stacked to raise a probe above a
target micoprocessor to avoid me-
chanical contact with other
components installed close to the tar-
get microprocessor.

Elastomeric Probe Adapter A
connector that is fastened on top of
a target microprocessor using a re-
tainer and knurled nut. The
conductive elastomer on the bottom
of the probe adapter makes contact
with pins of the target microproces-
sor and delivers their signals to
connection points on top of the
probe adapter.

Emulation Module An emulation
module is installed within the main-
frame of alogic analyzer. It provides
run control within an emulation and
analysis test setup. See Emulation
Probe.

Emulation Probe An emulation
probe is a stand-alone instrument
connected to the mainframe of a
logic analyzer. It provides run con-
trol within an emulation and analysis
test setup. See Emulation Module.

Flexible Adapter Two connec-
tion devices coupled with a flexible
cable. Used for connecting probing
hardware on the target microproces-
sor to the analysis probe.

General-purpose Flexible Adapter
A cable assembly that connects the
signals from an elastomeric probe
adapter to an analysis probe. Nor-
mally, a male-to-male header or
transition board makes the connec-
tions from the general-purpose
flexible adapter to the analysis probe.

High-Density Adapter Cable A
cable assembly that delivers signals
from an analysis probe hardware in-
terface to the logic analyzer pod
cables. A high-density adapter cable
has a single Mictor connector that is
installed into the analysis probe, and
two cables that are connected to cor-
responding odd and even logic
analyzer pod cables.

High Density Termination Adapter
Cable Same as a High Density
Adapter Cable, except it has a termi-
nation in the Mictor connector.
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Glossary

Jumper Moveable direct electrical
connection between two points.

Mainframe Logic Analyzer A
logic analyzer that resides on one or
more board assemblies installed in
an Agilent Technologies 16500B/C,
1660xA, or 16700A mainframe.

Male-to-male Header A board as-
sembly that makes point-to-point
connections between the female pins
of a flexible adapter or transition
board and the female pins of an
analysis probe.

Preprocessor Interface See
Analysis Probe.

Preprocessor Probe See Analysis
Probe.

Probe adapter See Elastomeric
Probe Adapter.

Processor Probe See Emulation
Probe and Emulation Module.

Prototype Analyzer The Agilent
Technologies 16505A prototype ana-
lyzer acts as an analysis and display
processor for the Agilent Technolo-
gies 16500B/C logic analysis system.
It provides a windowed interface and
powerful analysis capabilities.

Setup Assistant A software pro-
gram that guides you through the
process of connecting and configur-
ing an analysis probe and logic
analyzer to make measurements on a
specific microprocessor.

Shunt Connector. See Jumper.
Stand-alone Logic Analyzer A
stand-alone logic analyzer has a pre-
defined set of hardware components
which provide a specific set of capa-
bilities. It is designed to perform
logic analysis. A stand-alone logic
analyzer differs from a mainframe
logic analyzer in that it does not of-
fer card slots for installation of
additional capabilities, and its specifi-
cations are not modified based upon
selection from a set of optional hard-
ware boards that might be installed
within its frame.

Transition Board A board assem-
bly that obtains signals connected to
one side and re-arranges them in a
different order for delivery at the
other side of the board.

1/4-Flexible Adapter An adapter
that obtains one-quarter of the sig-
nals from an elastomeric probe
adapter (one side of a target micro-
processor) and makes them available
for probing.
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A
accessories required, 1-8, 4-3
adapter, probe, -ii
ADDR
modifying, 5-7
address
generated addresses[0:1], 4-5
address, triggering on, 3-20
addresses, physical vs. linear, 3-18
analysis
disassembler behavior, 3-18
settings, 3-17
techniques, 3-17
analysis probe, 1-6
accessories required, 1-8, 4-3
block diagram, 4-5
capacitive loading, 5-6
cleaning, 5-14
configuration, 2-12
connection procedure, 2-5
dimensions, 4-19
equipment required, 1-8
equipment supplied, 1-6
equipment supplied illustration, 1-7
erratic trace measurements, 5-6
illustration, with logic analyzer, -iii
microprocessors supported, -ii, 4-3
modes of operation, 2-12
operating characteristics, 4-3
overview, —ii
pods required for inverse assembly, 2-8
power on/power off sequence, 2-4
replaceable parts, 4-20
signal-to-connector mapping, 4-6
target system will not boot up, 5-5
troubleshooting, 5-5
analyzer problems, 5-3
capacitive loading, 5-6
intermittent data errors, 5-3
unwanted triggers, 5-3
analyzing, 3-2
APCI signals, 2-17
APIC signals, 1-8

B
block diagram, 4-5
boundaries, 3-11

C
capacitive loading, 5-6
captured state information, 3-8
circuit board
part number, 4-20
cleaning instrument, 5-14
clock
frequency, 4-3
qualifier, 2-12
slow or missing, 5-12
clock
qualification, 3-20
clocking, 4-5
configuration
analysis probe, 2-12
logic analyzers, 2-13
overview, 2-11
reset information, 3-19
use Setup Assistant, 1-3
configuration files
loading, 2-13
table, 2-14
configuration symbols, 3-4
connection
analysis probe to logic analyzer, 2-8
analysis probe to probe adapter, 2-7
analysis probe to target system, 2-5
probe adapter to target system, 2-6
sequence, 2-3
target systems, 2-6 to 2-7, 2-17
use Setup Assistant, 1-3
connector mapping, 4-6 to 4-18

D
data
errors, 5-3
modifying, 5-7
data format, 3-9
data, triggering on, 3-20
debug, 1-8
dimensions
analysis probe, 4-19
disassembler behavior, 3-18
disassembly, 3-15
disassembly, instruction, 1-8, 2-17
display
captured state information, 3-8
configuration symbols, 3-4

E

emulator, 1-8, 2-17

equipment
optional equipment supported, 2-17
required, 1-8
supported, 1-8

Error Messages, 3-11, 5-10

F
filter dialog, 3-14
filter options, 3-9

I
illustrations
analyzing a target system, —iii
block diagram, theory of operation, 4-5
cable connections, three-card Agilent
Technologies 16555/6/7, 5-11
connect analysis probe and logic analyzer,
2-9t0 2-10
connection sequence, 2-3
dimensions, analysis probe, 4-19
equipment supplied, 1-7
filter dialog, 3-14
listing display with boundary error
message, 3-11
listing menu showing end of boundary,
3-12
listing window for software analysis, 3-17
logic analyzer listing display, 3-8
mode push-button, 2-12
power on/power off, 2-4
preferences dialog, 3-16
reset configuration, 3-19
instruction disassembly, 1-8, 2-17
Intermodule Measurement problems, 5-9
an event wasn’t captured, 5-9
inverse assembler
invalid inverse assembler file, 5-10
loading files, 2-14
troubleshooting, 5-7
using, 3-13
Inverse Assembler Not Found, 5-10
inverse assembler problems, 5-7
incorrect inverse assembly, 5-7
no inverse assembly, 5-7
will not load or run, 5-8
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Index

L

lable list, 3-5

linear addresses, 3-18

logic analyzer
clocking, 4-4
supported, 1-8

logic analyzers
Agilent Technologies 16554/55/56 series

connections, 2-9 to 2-10

configuring, 2-14
connection overview, 2-8
error messages, 5-10
loading configuration files, 2-13
software version requirements, 1-5
supported, 1-4, 4-3
troubleshooting, 5-3

M
mainframes, 1-5
Measurement Initialization Error, 5-11
measurements

equipment required, 1-8
microprocessor

pin mapping, 4-6
microprocessors supported, -ii, 4-3
modes of operation

configuring, 2-12

N
No Configuration File Loaded, 5-12
numeric format, 3-9

(o)

online configuration help, 1-3

operating characteristics, 4-3

operating mode, 3-13
selecting, 2-12

P
parts ordering, 4-20
physical addresses, 3-18
pin mapping, 4-6
pin protector
part number, 4-20
power on/power off sequence, 2-4
power requirements, 4-3
power troubleshooting, 5-4

preferences dialog, 3-15
prefetches, 5-3
probe adapter
connecting to analysis probe, 2-7
connecting to target system, 2-6
ordering information, -ii
processor transaction symbols, 3-7
protocol violations, 3-12

Q
qualification, clock, 3-20
qualification, storage, 3-20

R

reaching boundaries, 3-11
repair strategy, 4-20
replaceable parts, 4-20
reset configuration , 3-19
run control, 2-17
run-control, 1-8

S

Selected File is Incompatible, 5-12
Setup Assistant, 1-3

signal line loading, 4-3

signal list, 3-5, 4-6 to 4-18

signal-to-connector mapping, 4-6 to 4-18

Slow or Missing Clock, 5-12
software requirements, 1-5
specifications, 4-3
STAT
modifying, 5-7
State-per-clock compacted
selecting, 2-12
State-per-clock expanded
selecting, 2-12

State/Timing switch configuration, 2-12

storage qualification, 3-20
supported
logic analyzers, 1-4
microprocessors, —ii

T
target signal amplitude, 4-3
target system
connections, 2-6 to 2-7, 2-17
power sequence, 2-4

will not boot, 5-5
target systems, 2-6 to 2-7, 2-17
temperature range, 4-3
theory of operation, 4-4
Time from Arm Greater Than 41.93 ms,
5-13
Trace specification, 5-4, 5-6
Transaction Display Mode, 3-20
transaction tracker messages, 3-11
transaction type symbols, 3-7
transaction, triggering on, 3-20
transactions, 3-15
triggering, 3-20, 5-3, 5-13 to 5-14
on address and transaction type, 3-20
on data and transaction type, 3-20
troubleshooting, 5-2

U
unexecuted prefetches, 5-3
User’s Guide overview, —iv

w
Waiting for Trigger, 5-13 to 5-14
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DECLARATION OF CONFORMITY

according to ISO/IEC Guide 22 and EN 45014

Manufacturer’s Name: Agilent Technologies

Manufacturer’s Address: 1900 Garden of the Gods Road
Colorado Springs , CO 80907
US.A.

Declares, that the product

Product Name: Analysis Probe
Model Number(s): Agilent Technologies E2487C
Product Options: All

Conforms to the following Product Specifications:

Safety: IEC 1010-1:1990+A1/EN 61010-1:1993
UL 3111
CSA - C22.2 No. 1010.1:1993

EMC: CISPR 11:1990 /EN 55011:1991  Group 1, Class A
IEC 555-2:1982 + A1:1985 / EN 60555-2:1987
IEC 555-3:1982 + A1:1990 / EN 60555-3:1987 + A1:1991
IEC 801-2:1991 /EN 50082-1:1992 4 kV CD, 8 kV AD
IEC 801-3:1984 /EN 50082-1:1992 3 V/m, {1kHz 80% AM, 27-1000 MHz}
IEC 801-4:1988 /EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary Information:
The product herewith complies with the requirements of the Low Voltage
Directive 73/23/EEC and the EMC Directive 89/336/EEC, and carries the CE-marking
accordingly.
This product was tested in a typical configuration with Agilent Technologies test

Kew Wogt

Colorado Springs, 12/9/98 Ken Wyatt, Quality{flanager

European Contact: Your local Agilent Technologies Sales and Service Office or Agilent Technologies GmbH,
Department ZQ/Standards Europe, Herrenberger Strasse 130, D-71034 Boblingen Germany (FAX: +49-7031-14-3143)




Product Regulations

Safety

EMC

C€

ISM 1-A
Gn2ro

IEC 1010-1: 1990+A1 / EN 61010-1: 1993

UL 3111

CSA-C22.2 No.1010.1:1993

This Product meets the requirements of the European Communities (EC)
EMC Directive 89/336/EEC.

Emissions

Immunity

EN55011/CISPR 11 (ISM, Group 1, Class A equipment),
IEC 555-2 and IEC 555-3

EN50082-1 Code Notes
IEC 801-2 (ESD) 8kV AD 1 1

IEC 801-3 (Rad.) 3V/m 3

IEC 801-4 (EFT) 1kV 1

Performance Codes:

1 Pass - Normal operation, no effect.

2 Pass - Temporary degradation, self recoverable.

3 Pass - Temporary degradation, operator intervention required.
4 Fail - Not recoverable, component damage.

Notes:
1 The user cable assembly is sensitive to ESD events. Use standard ESD
preventative practices to avoid component damage.
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Document Warranty

The information contained in
this document is subject to
change without notice.

Agilent Technologies
makes no warranty of any
kind with regard to this
material, including, but
not limited to, the implied
warranties of
merchantability or fitness
for a particular purpose.
Agilent Technologies shall
not be liable for errors
contained herein or for
damages in connection with
the furnishing, performance,
or use of this material.

Safety

This apparatus has been
designed and tested in
accordance with [EC
Publication 1010, Safety
Requirements for Measuring
Apparatus, and has been
supplied in a safe condition.
This is a Safety Class I
instrument (provided with
terminal for protective
earthing). Before applying
power, verify that the correct
safety precautions are taken
(see the following warnings).
In addition, note the external
markings on the instrument
that are described under
"Safety Symbols."

Warning

e Before turning on the
instrument, you must connect
the protective earth terminal
of the instrument to the
protective conductor of the
(mains) power cord. The
mains plug shall only be
inserted in a socket outlet
provided with a protective
earth contact. You must not
negate the protective action
by using an extension cord
(power cable) without a
protective conductor
(grounding). Grounding one
conductor of a two-conductor
outlet is not sufficient
protection.

e Only fuses with the
required rated current,
voltage, and specified type
(normal blow, time delay,
etc.) should be used. Do not
use repaired fuses or
short-circuited fuseholders.
To do so could cause a shock
or fire hazard.

® Service instructions are for
trained service personnel. To
avoid dangerous electric
shock, do not perform any
service unless qualified to do
so. Do not attempt internal
service or adjustment unless
another person, capable of
rendering first aid and
resuscitation, is present.

e [f you energize this
instrument by an auto
transformer (for voltage
reduction), make sure the
common terminal is
connected to the earth
terminal of the power source.

o Whenever it is likely that
the ground protection is
impaired, you must make the
instrument inoperative and
secure it against any
unintended operation.

® Do not operate the
instrument in the presence of
flammable gasses or fumes.
Operation of any electrical
instrument in such an
environment constitutes a
definite safety hazard.

e Do not install substitute
parts or perform any
unauthorized modification to
the instrument.

e (Capacitors inside the
instrument may retain a
charge even if the instrument
is disconnected from its
source of supply.

e Use caution when exposing
or handling the CRT.
Handling or replacing the
CRT shall be done only by
qualified maintenance
personnel.

Safety Symbols

A

Instruction manual symbol:
the product is marked with
this symbol when it is
necessary for you to refer to
the instruction manual in
order to protect against
damage to the product.

}

Hazardous voltage symbol.

Earth terminal symbol: Used
to indicate a circuit common
connected to grounded
chassis.

WARNING

The Warning sign denotes a
hazard. It calls attention to a
procedure, practice, or the
like, which, if not correctly
performed or adhered to,
could result in personal
injury. Do not proceed
beyond a Warning sign until
the indicated conditions are
fully understood and met.

CAUTION

The Caution sign denotes a
hazard. It calls attention to
an operating procedure,
practice, or the like, which, if
not correctly performed or
adhered to, could result in
damage to or destruction of
part or all of the product. Do
not proceed beyond a
Caution symbol until the
indicated conditions are fully
understood or met.

Agilent Technologies
P.O. Box 2197

1900 Garden of the Gods Road

Colorado Springs, CO 80901



Product Warranty

This Agilent Technologies
product has a warranty
against defects in material
and workmanship for a period
of one year from date of
shipment. During the
warranty period, Agilent
Technologies will, at its
option, either repair or
replace products that prove
to be defective.

For warranty service or
repair, this product must be
returned to a service facility
designated by Agilent
Technologies.

For products returned to
Agilent Technologies for
warranty service, the Buyer
shall prepay shipping charges
to Agilent Technologies and
Agilent Technologies shall
pay shipping charges to
return the product to the
Buyer. However, the Buyer
shall pay all shipping charges,
duties, and taxes for products
returned to Agilent
Technologies from another
country.

Agilent Technologies
warrants that its software and
firmware designated by
Agilent Technologies for use
with an instrument will
execute its programming
instructions when properly
installed on that instrument.
Agilent Technologies does
not warrant that the
operation of the instrument
software, or firmware will be
uninterrupted or error free.

Limitation of Warranty
The foregoing warranty shall
not apply to defects resulting
from improper or inadequate
maintenance by the Buyer,
Buyer-supplied software or
interfacing, unauthorized
modification or misuse,
operation outside of the
environmental specifications
for the product, or improper
site preparation or
maintenance.

No other warranty is
expressed or implied.
Agilent Technologies
specifically disclaims the
implied warranties of
merchantability or fitness
for a particular purpose.

Exclusive Remedies

The remedies provided herein
are the buyer’s sole and
exclusive remedies. Agilent
Technologies shall not be
liable for any direct, indirect,
special, incidental, or
consequential damages,
whether based on contract,
tort, or any other legal theory.

Assistance

Product maintenance
agreements and other
customer assistance
agreements are available for
Agilent Technologies
products.

For any assistance, contact
your nearest Agilent
Technologies Sales Office.

Certification

Agilent Technologies certifies
that this product met its
published specifications at
the time of shipment from the
factory. Agilent Technologies
further certifies that its
calibration measurements are
traceable to the United States
National Institute of
Standards and Technology, to
the extent allowed by the
Institute’s calibration facility,
and to the calibration
facilities of other
International Standards
Organization members.

About this edition

This is the Agilent
Technologies E2487C
Analysis Probe for Intel IA-32
Processors

User’s Guide.
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conversely, manual
corrections may be done
without accompanying
product changes. Therefore,
do not expect a one-to-one
correspondence between
product updates and manual
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Pentium® is a registered
U.S. trademark of Intel
Corporation.

MMX™ s a U.S. registered
trademark of Intel
Corporation.
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