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New editions are complete revisions of the manual. Update packages, which are issued between
editions, contain additional and replacement pages to be merged into the manual by the
customer. The dates on the title page change only when a new edition is published.

A software code may be printed before the date; this indicates the version of the software at the
time the manual or update was issued. Many product updates and fixes do not require manual
changes and, conversely, manual corrections may be done without accompanying product
changes. Therefore, do not expect a one to one correspondence between product updates and
manual updates.

Edition 1.0 November 1995
Edition 2.0 December 1995
Edition 2.1 November 1997
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Product Warranty

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

For products returned to Corelis for warranty service, the Buyer shall prepay shipping charges to
Corelis and Corelis 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 Corelis from
another country.

Corelis warrants that its software and firmware designated by Corelis for use with an instrument
will execute its programming instructions when properly installed on that instrument.

Corelis does not warrant the operation of the instrument, software, or firmware will be
uninterrupted or error-free.

Corelis, Inc.
12607 Hidden Creek Way, Suite H
Cerritos, CA 90703

Tel:  (562)926-6727

Fax:  (562) 404-6196
E-mail: sales@corelis.com
Wed Site: www.corelis.com
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Preface

This is the documentation for the PI-PCI64 preprocessor based on the Hewlett-Packard Logic
Analysis systems. It is intended to explain the operation and capabilities of the preprocessor and
the configuration software.

Audience

This document assumes that you are familiar with the Hewlett-Packard Logic Analyzer and the
operation of the 64-bit PCI Local Bus.

Organization

This document has the following chapters:

Chapter 1, Introduction, describes the general characteristics and capabilities of the
preprocessor and inverse assembler software.

Chapter 2, Setting Up the Preprocessor, describes how the preprocessor is to be
connected to the logic analyzer probes. Also contains information about how to load the
logic analyzer with the inverse assembler software.

Chapter 3, Using the Preprocessor for State Analysis, provides a description of how to
invoke the inverse assembler and interpret the information that it displays.

Chapter 4, Using the Preprocessor for Timing Analysis, provides a description of how
to capture timing waveforms using the PI-PCI64.

Chapter 5, Using the Preprocessor for JTAG Bus Analysis, describes how the logic
analyzer is to be connected to the preprocessor. Also contains information about loading
and using the configuration file.

Chapter 6, Using the Preprocessor for Boundary Scan Testing, describes how a
Corelis Boundary-Scan Tester is to be connected to the preprocessor.

Appendix A, PI-PCI64 Logic Analyzer Channel Assignments, lists the PCI Local Bus
pins and where they are connected to the preprocessor.

Appendix B, PC I/O Mapped Addresses Decoded by PCI64B, ranges of addresses for
specific symbol displayed.

Appendix C, PI-PCI64 Specification & Operating Characteristics, details the
specifications and operating characteristics for the PI-PCI64 preprocessor.

Appendix D, Troubleshooting, describes common errors and the solutions to these
problems.
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Chapter 1: Introduction

The preprocessor and configuration software described in this document provides PCI Local Bus
state debug information on a HP 166X/167X/1655X Logic Analyzer’s State Listing display.

The PCI-PCI64 preprocessor provides the mechanical and electrical link between your PCI Local
Bus system and the HP 166X/167X/1655X Logic Analyzer.

The PI-PCI64 configuration software on the flexible disk sets up the logic analyzer to be
compatible with the PCI Local Bus and assigns names to signals found on the bus. One state
configuration file sets up the logic analyzer to capture all bus activity on every rising edge of
CLK, except Idle cycles. Therefore, the logic analyzer’s trace buffer contains only relevant bus
activity. By changing the logic analyzer’s capturing arrangement, you can choose the types of
cycles which will be stored in the trace buffer. The other state configuration file sets up the logic
analyzer to capture only valid data by using qualifying signals with CLK. The logic analyzer
performs the de-multiplexing of the AD bus and C/BEJ0...3] signals to provide a single trace
entry per PCI bus cycle.

Power Requirements

The PI-PCI64 preprocessor draws a maximum of 0.150 Amperes at +5 volts, 0.020 Amperes at
+12, -12, & +3.3 volts from the PCI Local system.

Signal Line Loading

The PI-PCI64 preprocessor adds one CMOS load (22V10) to your PCI Local Bus system’s
boundary scan signals, TDI, TDO, TMS, TCK, & TRST #. The preprocessor also adds one
CMOS load (22V10) to your PCI Local Bus system’s interface control signals, FRAME¥,
IRDY#, TRDY#, DEVSEL#, STOP#; the error reporting signals, PERR#, SERR#; and the
system clock, CLK. If the additional loads cause problems, simply remove the IC, U4, and store
it away as this provides some additional triggering features that are not mandatory for normal
operation.

Equipment Supplied
The PI-PCI64 preprocessor consists of the following:

* The PI-PCI64 interface circuit card;
¢  The configuration software on a 3.5-inch disk; and
® This operating manual.

sl




Chapter 2 Setting Up the Preprocessor

This chapter explains how to install the preprocessor and configuration software on a logic
analysis system. It deals with the physical connection of the logic analyzer pods, preprocessor to
the PCI Local Bus system, and the software installation.

Minimum Equipment Required

The minimum equipment for state analysis capabilities for a PCI Local Bus target system
comprises:

* AnHP Logic Analyzer with at least four 16-channels pods for 32 bit PCI systems or six
16-channel pods for 64 bit PCI systems.

* A PI-PCI64 preprocessor interface card.

® The PCI Local Bus configuration software.

PI-PCl64 LEDs

The PI-PCI64 has four LEDs on its interface board (see Figure 1). The LEDs will illuminate
when power is applied to the PCI Local Bus.

LEDs D1,D2, D3, D4 Power Jumpers JP1 & JP2
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Figure 1

PI-PCI64 Component Locations
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Logic Analyzers Supported

The following logic analyzers are supported by the PI-PCI64:

HP 1660A/AS/C/CS, HP1661A/AS/C/CS
These logic analyzers provide 4K of memory depth with 136 channels (HP 1660A/AS/C/CS) or
102 channels (HP 1661A/AS/C/CS) of 100 MHz state analysis or 250 MHz of timing analysis.

HP 1670A/71A
These logic analyzers provide 64K of memory depth with 136 channels (HP 1670A) or 102
channels (HP 1671A) of 70 MHz state analysis or 125 MHz of timing analysis.

HP 16550A

This logic analyzer provides 4K of memory depth (8K with some configurations), with 102
channels per card of 100 MHz state analysis or 250 MHz of timing analysis. The logic analyzer
will also support various combinations of state/timing analysis.

HP 16554A ‘

This logic analyzer provides 512K of memory depth with 68 channels per card of 70 MHz of
state analysis or 125 MHz of timing analysis. The logic analyzer will also support various
combination of mixed state/timing analysis. At least two HP 16554 cards are required.

HP 16555D
This logic analyzers provide 2M of memory depth with 68 channels per card of 100 MHz state
analysis or 200 MHz of timing analysis. At least two HP 16555 cards are required.

HP 16555A/56A

These logic analyzers provide 1M of memory depth with 68 channels per card of 100 MHz
(16556A) or 110 MHz (16555A) state analysis or 200 MHz (16556A) or 250 MHz (16555A) of
timing analysis. At least two HP16555 or HP16556 cards are required.

Connecting the PI-PCI64 to Your PCI Local Bus System

Integrating software into hardware is very cumbersome when the individual logic analyzer
probes are connected to the target system. A preprocessor provides the following capabilities:

* Allows easy access to the PCI Local Bus pins via an adapter.

* Maintains a clean integration environment.

To connect the preprocessor to the target system (computer), follow the steps below:

1. Turn off the logic analyzer and the target system power.
Insert your PCI64 card into a 32 or 64 bit PCI slot.
3. Firmly connect the logic analyzer pods into the pods of the PCI64 card

according to Table 1 or Table 2.
Power on the logic analyzer and then your target system.

5. Verify that the LEDs, D1, D2, D3, D4 have illuminated. Note that D4 will not
illuminate if the PCI system does not have a 3.3V power supply.

10
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Table 1
PI-PCI64 Logic Analyzer Pod Assignment
PI-PCI64 HP 16550 (one card) HP 16554/55/56 All other logic
Connector Pod* (two cards) Pod* analyzers
Pod 1 D1 (Master module) B1 (Master module) Pod 1
Pod 2 . D2 (Master module) B2 (Master module) Pod 2
Pod 3 D3 (Master module) B3 (Master module) Pod 3
Pod 4 D4 (Master module) B4 (Mastef module) Pod 4
Pod 5 D5 (Master module) A1l (Expansion module) Pod 5
Pod 6 D6 (Master module) A2 (Expansion module) Pod 6
Table 2
PI-PCI64 Logic Analyzer Pod Assignment for Qualified Clocking
PI-PCI64 HP 16550 (two cards) HP 16554/55/56 All other logic
Connector Pod* (two cards) Pod* analyzers
Pod 1 D1 (Master module) B1 (Master module) Pod 1
Pod 2 D3 (Master module) B3 (Master module) Pod 3
Pod 3 D5 (Master module) A1l (Expansion module) Pod 5
Pod 4 C1 (Expansion module) A3 (Expansion module) Pod 7
Pod 5 - - -
Pod 6 - - -

* The letters corresponding to these pods may vary depending on which slots the logic analyzer cards
are installed in the HP 16500 mainframe.

11
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Loading the Logic Analyzer Configuration

Table 3 shows the various configuration files that are available. The logic analyzer can be
configured for the preprocessor to capture 64 bit state data by loading the disk file PCI64 ST A
for HP 1660/61 or HP 1670/71 analyzers, PCI64 ST B for HP 16550 analyzer, and
PClI64_ST_C for a dual HP 16554/55/56 analyzer. The logic analyzer can be configured for the
preprocessor to capture 64 bit qualified clocking state data by loading disk file PCI64B_ST A
for HP 1660 or HP 1670 analyzers, PCI64B_ST B for a dual HP 16550 analyzer and
PCI64B_ST._C for a dual HP 16554/55/56 analyzers. The logic analyzer can also be configured
for the preprocessor to capture 32 bit state data by loading the disk file PCI32_ST A for HP
1660/61/62 or HP 1670/71/72 analyzers, PCI32_ST B for HP 16550 analyzer, and PCI64_ST C
for HP 16554/55/56 analyzer. The load operation:

» Assigns all 16-channel pods to the state analyzer.
* Assigns all labels comprising the Format Specification.
*  Assigns the clocking arrangement used by the state analyzer.

» [Installs the state symbols into the state analyzer.

Table 3
Configuration Files for the PI-PC164
Logic Analyzer | Configuration Description.
o ot TRl E s :
All BA_1149 A Configuration for JTAG bus monitor
All JTAG_STA A JTAG/IEEE for state monitor.
HP 1660/61, 1670/71 | Examplel A Configuration for trigger condition _
HP 1660/61, 1670/71 | Example2 A Configuration for multiple trigger condition
Hp 1660/61, 1670/71 | PCI32_ST A Configuration for 32 bit state analysis.
HP 16550 PCI32_ ST B Configuration for 32 bit state analysis.
HP 16554/55/56 PCI32 ST C Configuration for 32 bit state analysis.
HP 1660/61, 1670/71 | PCI64B_A Configuration for 64 bit qualified clocking
state analysis.
HP 16550 PCI64B B Configuration for 64 bit qualified clocking
state analysis.
HP 16554/55/56 PCI64B _C Configuration for 64 bit qualified clocking
state analysis.
HP 1660/61, 1670/71 | PCI64 ST A Configuration for 64 bit state analysis
HP 16550 PCl64 ST B Configuration for 64 bit state analysis
HP 16554/55/56 PCl64 ST C Configuration for 64 bit state analysis
All PCI64_TM Configuration for timing analysis

12
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Figure 2 shows the state configuration for files PCI64_ST_A while Figure 3 shows the state
configuration for PCI64B_ST A. Figure 4 shows the state configuration for PCI32_ST A.

Figure 5 and Figure 6 show the directory listing for the disk shipped with the PI-PCI64
preprocessor.

(ﬁnalgzer)L Configuration ] (Canceﬂ( Run ]

“ ¢ N

Analyzer 1 Analyzer 2

Name: | PCIS4_ST

Type:

: 1]
Type il l Unassigned Pods

Figure 2
PI-PCI64 Configuration for PCI64_ ST A

(ﬂnalgzer]L Configuration j (Cancel) L Run ]

Y

Analyzer 1 Analyzer 2

Name: | PCI64B_ST
Tupe J Tupe “ Unassigned Pods

Figure 3
PI-PCI64 Configuration for PCI64B_ST A

13

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




(ﬁnalgzer]( Configuration J @anceﬂ L Run )

Analyzer 1 Analyzer 2

Name: | PCI32_ST

Type: orf Unassigned Pods

Figure 4
PI-PCI32 Configuration for PCI32_ST A

LSgstem J( Flexible Disk ]
( Store j L Analyzer J to file!( EXAMPLE2_A j

file description: (_IRIGGER WITHOUT WAIT STATE ]
,file type: 166xan_config I
DOS Filename Date Time Bytes File Description

BA_1149_4a 24Nov97 12:12:03 76800 JTAG /IEEE 1149_1 BUS ANALYZER
EXAMPLE1_A 2Dec97 11:35:37 76800 EXAMPLE TRIGGER CONDITION
EXAMPLEZ_A SDec97 10:09:44 76288 TRIGGER WITHOUT WAIT STATE
JTAG_STA_A dDec97 11:02:14 61696 JTAG /IEEE 1149_1 STATE MONTITOR
PCI32.5T_A  24Nov97 12:23:16 76800 PCI32 HP1660 State Cfg AQ2
PCI32_ST.B  25Nov97 10:46:43 78848 PCI32 HP165S50 STATE CFG AO2
PCI3Z2_ST.C  24Nov97 13:42:21 224768 PCI32 16555 STATE CFG A2

PCI64 4Dec897 10:40:41 5376 PCIA4 Local Bus Disassembler A02
PCI64B 24Nov97 12:13:17 6912 PCI6A Local Bus Disassembler BO1
PHD: A\
DOS Disk Space(bytes) - Total: 1,474,560 Free: 4,294,967,295
Figure 5

PI-PCI64 Disk Directory
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( System )( Flexible Disk

( Load J ( Analyzer

) from file ( PCI64_ST-A ]

lfile type: 166xan_config |

DOS Filename Date Time

DOS Disk Space(bytes) - Total:

Bytes File Description
PCI32_ST.C 24Nov97 13:42:21 224768 PCI32 16555 STATE CFG AQ2
PCI6A4 4Dec9?7 10:40:41 5376 PCIBA Local Bus Disassembler A02
PCIG4B 24Nov87 12:13:17 6912 PCI6A Local Bus Disassembler BOI
PCI64B_A 24Nov87 12:13:37 61696 PCI64 HP1660 State Cfg BOI
PCIG4B_B 25Nov97 10:19:52 78848 PCIB4 16550 STATE CFG BO1
PCI&4B._C 25Nov87 11:06:36 224768 PCI64 16555 STATE CFG BO1
PCIB4_ST_A 24Nov97 12:13:59 61696 PCI64 HP1660 State Cfg AO2
PCIB4.ST_B 25Nov87 10:40:41 78848 PCIB4 HP16550 STATE CFG AQZ
PCIB4._5T_C 24Nov97 13:47:56 224768 PCIG4 16555 STATE CFG AQ2
PCIG4..TH 24Nov97 12:14:34 60928 PCIB4 HP1660 TIMING CFG AQZ2
PHD: \

1,474,560 Free: 4,294,967,295

Figure 6
PI-PCI64 Disk Directory

Optional PCI Connector

The PI-PCI64 has been designed to accept a right angle connector, J2. The connector should be soldered
on side A, Solder Side. PCI systems designed with riser cards will most likely require the additional
connector for mechanical reasons. Refer to Figure 1 for connector location.

PI-PCI64, then there is no restriction.

NOTE

Once the connector is installed, the PI-PCI64 will no longer be able to be used in a non-riser PCI
system and have another PCI board adjacent to the PI-PCI64. This restriction is due to the
spacing requirement of a PCI system. However, if there is no board required to be adjacent to the
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Chapter 3 Using the Preprocessor for State Analysis

This chapter describes how to capture state data and interpret the information the logic analyzer
displays.

Logic Analyzer State Menus

Obtaining the desired state display involves manipulating several key logic analyzer menus. The
menu options relevant to operation of the logic analyzer are explained in the following
subsections. (Refer to the appropriate HP Logic Analyzer Module manual for additional
information concerning menu operation.)

State Format Specification Menu

On loading the file PCI64_ST X '(see Section 2), the labels will be defined according to the
signal listing shown in Appendix A. In addition, the following settings should be verified:

* Clock: The rising edge of the J-Clock (CLK).
The format specification screen are displayed in F igure 7 and Figure 8.

On loading the file PCI64B_ST X, the labels will be defined according to the signal listing
shown in Appendix A. In addition, the following settings should be verified:

® Master Clock: The rising edge of J-clock (CLK) and a high on the N-clock (U4).
* Slave Clock: The rising edge of J-clock (CLK) and a high on the L-clock (U4).

The format specification screen is displayed in Figure 9, Figure 10, and Figure 11.
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(Epncel) (47 Run ]

] Symbols

(Ped A3 J( T ) (Poa a2 J( 1L ) (Pod a1 ) TTL )

(7 Master Clock ]( Master Clock )( Master Clock j

( Anatyzer ) Format PcIeasT )

e

Master Clock
Jt

State Acquisition Mode
ull Channel /4K Memory/100MHz

15 . 87 . 0 15 87 0 15 87 0
ADDR + b I S N
DATA + Aok stokdokdkokokaokokdokok | F L e
STAT A 2 N oK e o ok ok o ok o ok sk o ok ook ok ke ok s sk e o e o ke ok o o o ok o ok
CMND L [ T I T I ok sk ok
DATA_B L B T I e I
Labo
Lab7
Lab8

Figure 7

PI-PCI64 State Format Specification: Pods 1-3

( ﬁnalgzé?)(ﬁ Format PCIB4.ST ] (Cancefj ( Run )

State Acquisition Mode

[

Master Clock
Full Channel/4K Memory/100MHz || Jt

Symbols

Tl

(Pod a6 J(_ 7T ) (Poa as ) TTL ) (Fod aa ) TTL )

| 4 Pods » | ( Master Clock AT)(Ainaster Clock ‘)( Master Clock Aj

ADDR

................

ok ok ok sk R o ok ok sk ok o ok ok ok

................

||paTa

A ok sk sk ok ok ok o ok ok 3k ok vk sk sk ok

STAT

................

................

................

CrND

................

................

+f+]+]+]+

s sk she ok o ok ok o ok ok ok ok ok ok ok ok

DATA_B

sk 3k 3k ok s o ok ok ook ok ok ok ok ok

l.ab6
Lab?
Lab8

Figure 8

PI-PCI64 State Format Specification: Pods 4-6
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( Pratyzer J( Format PCI64B_ST )

Gore) o)

Slave Clock

e ———————

AT

Master Clock
[CIt)etN=1)] [CJtdeC(L=1)1]

)

(Pod A3 )

od a1 J( 7L ) (Pod a1 )

[ Demux Slave

I

Demux Master j[ Demux Slave j

ADDR

................

................

DATA

................

................

STAT

................

............

CHND

................

................

PERR/

................

SERR/

............

LOCK/

................

S5TOP/

++f+|+]+]+]+]+

Figure 9

PI-PC164 State Format Specification: Pods 1-3 for PCI64B_ST

PCI64B_ST

(gﬁnalgzef](gﬁFormat

)

(Cancel) (

Run

[

Master Clock
[CdtIe(N=121

I

Slave Clock
(Jty+(L=131

T —

( 4 Pods ]

Fod as )T ) (pod a5 )

Demux Haster‘gj [ Demux Stave

)
e
3

Pod a3 J( TTL )
44) Demux Master

15TTTTE TG

ADDR

DATA

................

STAT

................

................

CHND

................

................

PERR/

SERR/

................

................

LOCK/

................

..............

STOP/

+l+)+ ]+ +)++]+

................

................

................

Artisan Technology Group - Quality Instrumentation ..

Figure 10
PI-PCI64 State Format Specification: Pods 3-4 for PCI64B_ST
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(ﬁnalgzer)t Format PCI64B._ST ] @ancelj L Run ]

Master Clock Stave Clock
[Ctre(N=1)1 [CJtyecL=1)] [[Symbols

T
¢ Pods

5TIEIIIIN ISR ISR TG

»

EPod a7 J( 1L ) (Pod a7 ) T]Epod as (T )

Demux Master j L Demux Slave Demux Master )

ADDR

................................

DATA

................

STAT

................................................

CMND

................................................

PERR/

................................................

SERR/

................................................

LOCK/

................................................

STOP/

+l+l+)+]+]+]+]+

................................................

Figure 11
PI-PCI64 State Format Specification: Pods 5-7 for PCI64B_ST

Umalgzeﬂ( Format PCI32.ST j (Cancen( Run ﬂ

State Acquisition Mode Master Clock Sumbal
Full Channel/4K Memory/100MHz j{ Jt ymbots

(Poa a3 JL Tt J(rodaz JC 7t J(Pod a1 ) TTL )

+ Pods

R A T - e Tt T R

(;inaster Clnckgﬁj( Master Clock )( Master Clock Aj

ADDR

e s o ok ok ok ok o s ok ok sk sk ok oK ok

................................

DATA

ok e o ok ok R e sk s ok ok K ok K ok

................................

STAT

CHND

+]+]+1]+

............................................

Labs
Labb
Lab?
Lab8

Figure 12
PI_PCI32 State Format Specification: Pods 1-3 for PCI32_ST
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( ﬁnalgzer)( Format

PCI32_ST j

(Cancel) (

Run 4)

State Acquisition Mode
Full Channel /4K Memory/100MHz || J

T

Master Clock J

Symbals

(Pod aa ) 11 ) (Pod Az )( T ) (Pod a2z J( TTL )

L

( + p#ﬁ% > | ( Master C]ockgg]( Master Clock 4]( Master Clock j

ADDR

3k 3k ok 2k o ok sk sk ok ok ok ok e ok ok ok

e ok o e ok 3 ok o ok ok ok sk ok ok ok ¥k

DATA

e A ok 3k oK ok ok ke ok o ok ok K ok ok ok

& ok ok ok e ok ko e ok ok ok ok ok K ok

................

STAT

----------------

+l+]+]+

CHND

................

Lab5
Lab6
Lab?
Lab8

Figure 13
PI-PCI32 State Format Specification: Pods 2-4 for PCI32_ST
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Trigger Menu

The Trigger menu is used to specify a sequence of states required before the logic analyzer
triggers. The data stored in the trace memory can also be filtered so as to meet qualification
parameters. The Trigger menu for an HP 1660 obtained by loading one of the configuration file ,
PCI32_ST_A, from “PI-PCI64 Inverse Assembler Disk” is shown in Figure 14.

To trigger on an address enter the 8 digit hex address in the address field and change the STAT
label to ADDR PHASE. Figure 15 shows the Trigger menu which was used to trigger on
address 000001F7. Figure 16 shows the listing menu which displays activities at the trigger’s
address. Examplel contains the configuration file used to trigger an address 1F7H.

The Trigger menu can also be used to eliminate waits states from the state listing display. By
adding the third level with a loop so that the pattern repeats in this sequence: storing the address
phase of a cycle then looking for the data phase and after storing the data phase it looks for the
next address phase. Example2 contains the configuration file. This file is not recommended for
capturing burst cycles. Figure 17 shows the Trigger menu which for an HP 1660 obtained by
loading PCI64_ST from “PI-PCI64 Inverse Assembler”. Figure 18 shows the listing menu

which displays activities of each addresses.

(ﬂnalgzer]LTrigger PCI32_ST ]

@ancsﬂ

( Rin )

State Sequence Levels

Hhile storing “anystate”
TRIGGER on ~a” 1 time

)

Store “Addr Ph+Data Ph+Mstr abt+T...”

Timer
12

Cil

Arming
Control

Acquisition
Control

Count
off

Modify
Trigger

(?Lrsﬁ?m (CAobR Ty ((oATA ) {( STAT —)( crmp
(+ Terms +) ( Hex )} ( Hex 0 Symbol J( Symbol

(xxxxxx@ (xxxxxxxﬂ @nsolute

xxxxxxxﬂ (absol ute

@xxxxxxﬂ @xxxxxxx) @dr Phase

) (i?solute

2

[ XXMRKEEK ) (X¥x%x¥xx ) (Data Phase

j [ebsolute

Qxxxxxxﬂ Qxxxxxxﬂ (Mstr Abort

] (EPsolute

)
)
)
)
)
)

Figure 14
Trigger Menu
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o

(;nnalgzefj(i Trigger PCI32.ST 44) (Cancel] (7 Run

State Sequence Levels TiTeg Arming
@ Hhile storing “anystate” - = Control

TRIGGER on ~a” 1 time ——
Acquisition
Control

Store “Addr Ph+Data Ph+Mstr Abt+T...” - i
Count

Modify
Trigger

o
=Y
-

EEE?EEQTij (CAbbR_ y(DATA ) (T STAT BIGELE
(2 Terms ¢)I( Hex ) Hex 1 Symbo1 ) Sumbol
( a__ )I{(000001F7) ((000001F7 ) (Addr Phase ) (ebsotute
((XXRXXXRX ) ((XKRRNRHX ) (Rodr Phase ) (ebsoiute
([ XRXXXXRX ) ((X%XXXXXX) (Data Phase ) (@bsolute

(U1str Abt ]| [ XXXXXXXX ) (XXXXXXXX ) (Hstr Abort ) (sbsolute

g)xh/x~JgJ gJ\_J

Figure 15
Example Trigger Condition

( Hnalgzer]( Listing PCI32_ST 4] (CanceT] (7 Run )
Markers Acquisition Time
off 02 Dec 1997 11:46:29
il -
Label> PCI 64-Bit Local Bus 2.0 H ADDR |
Base> IEEpress Command/Data Status || Hex ]
o) O00001F7? 1I/0 Read 00000 1F7
1 00000 1F7 Initiator Hait 00000 1F7
Target Hait
2 00000 1F7 Target Hait 000001F7
3 O00001F7Y Target Hait Q0000 1F7
4 00000 1F7 Data = Ox50 Byte #3 50000000
S CO0001F6 I/0 HWrite 00000 1F6
[ 6 1 000001F6 Initiator Wait 20AF 0000
Target HWait
7 00000 1F6 Target HWait 20AF 0000
8 00000 1F6 Target HWait 20AF 0000
g 00000 1F6 Data = OxAF Byte #2 20AF 0000
10 0O00001F7 1I/0 Read Q0000 1F7
11 00000 1F7 Initiator HWait 00000 1F7
Target Hait
12 00000 1F7 Target Hait O00CO1F7
Figure 16

Listing Menu for Trigger Condition
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N/

@algzer]( Trigger PCI32.5T j (Cancel)( Run

off
Store ”Addr Ph - - no.difg
: On "Addr Ph” go to level 2 Trigger

-(-4-La el +)|( ADDR ) ( pATA ( STAT J( crnD
(tTerms $)[(C Hex ) ( Hex [ Symbol J( Symbol

)
)
Lg @oooowﬂ (ooooowﬂ (Addr Phase ) (absolute ]
)
)
)

State Sequence Levels Tir}weg
While storing “anystate” - —|{_CLontrol
@ TRIGGER on ”“a8” 1 time ——
Acquisition
o
Hhile storing “Data Ph” - -
Then find “Data Ph" 1 time

[ XXMXXNRK ) (X%xX¥X¥X ) (Addr Phase ) (ebsciute
[ XRRXHRRK ) ([ XXRRHRRX ) (Data Phase ) (ebsoiute

Lxxxxxxm (xxxxxxxx) mstr Aibort j [absol ute

Figure 17
Trigger Conditions for Removal of Wait States

A

( Anetyzer J( Listing PCIS2.8T ) (cencer) [ Run

Markers Acquisition Time
off 26 Nov 1997 15:02:37
L-a.b-eb | PCI 64-Bit Local Bus 2.0 | [ADDR ]
Base> lﬁddress Command/Data Status IL Hex |

7 00000 1F 1 Data = OxFF Byte #1 OO3FFFOO0
8 000001F2 I/0 Hrite 000001F2
9 000001F2 Data = Ox10 Byte #2 3F 160000
10 O000001F3 I/0 Hrite 000001F3
11 OC000IF3  Data = Ox11 Byte #3 1100003F
12 000001F4 I/0 Hrite 000001F4
13 00000 1F4 Data = O0x75 Byte #0 CO003F75
00C00IFS I/0 Hrite 00000 1FS
15 000001F5  Data = 0x00 Byte #1 003F0000
16 O00000iF6 1I/0 HWrite 00000 1F6
17 000001F6  Data = OxAS Byte #2 3FAB0O000
18 G00001F7 TI/0 HWrite 00000 1F7
19 000001F7 Data = Ox20 Byte #3 2000003F
20 00000061 1I/0 Read 00000061
21 00000061 Data = 0x2C Byte #1 2C2c2czec
22 00000061 I1/0 Read 60000061
Figure 18

Listing Menu for Removal Wait States
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Interpreting the Display

The PCI Local Bus executes a mixture of bus cycles. The logic analyzer will capture all of the
cycles which cause a rising edge of the clock. Some types of cycles which can occur on a PCI
Local Bus system are:

e Memory read and write cycles.

¢ /O read and write cycles.

* Configuration read and write cycles.

* Special read and write cycles. For example, interrupt acknowledge.

The logic analyzer tracks this activity and synchronously fills the State Listing display with the
information explaining each state of the sequence.

PCI Local Bus Transactions

The cycles of the PCI Local Bus are performed as single transactions. The interface circuit
establishes what type of cycle is being executed on the PCI Local Bus and captures the PCI
Local Bus data. The logic analyzer establishes which type of cycle is currently executing and
properly displays the result of the cycle. For example:

)

(#nalyzer )( Listing PCIeasT ) (conce1 ] [ Run
Markers Acquisition Time
off 23 Aug 1994 14:40:53
alle -
Label> | | PCI 64-Bit Local Bus 2.0 || chND |
Base> | |Address Command/Data Status Tl Symbol |
33 80000000 Configuratich Read CFG READ
Type=0 Register=0x00 Function=0
- 34 80000000 Target Hait INT ACK
35 80000000 Target Wait INT ACK
36 80000000 Target Wait INT ACK
37 80000000 Master—ABORT Termination!! INT ACK
38 O0000CF8 I/0 HWrite I/0 WRITE
00000CF8 Initiator HWait MEM READ
Target Wait
40 O0000CFS Data = Ox00 Byte #0 MEM READ
41 O0COOCFB I/0 HWrite I/0 WRITE
42 00000CFS Initiator Wait MEM READ
Target Wait
43 00000CF8 Data = Ox00 Byte #0 MEM READ
44 CO0000CFB I/0 HWrite I/0 WRITE
45 00000CF8 Initiator Wait MEM READ

Figure 19

Example Disassembled Trace
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In Figure 20, the PCI Local Bus is executing Configuration read and I/O write cycles. The logic
analyzer was configured with the configuration file PCI64_ST and to trigger on a Configuration
read from address 0x80000 0000. The trace display shows that the no device responded to the
read request. This has been detected because DEVSEL# had not been asserted by the seventh
clock cycle and therefore the initiator (master) has terminated the cycle. Subsequently, /O byte
writes occur to address 0xCF8.

In Figure 21, the configuration file PCI64B ST has been loaded into the logic analyzer to
capture one PCI Local Bus cycle per trace entry. The file configures the logic analyzer to
perform the AD bus de-multiplexing. The PCI Local Bus was performing I/O cycles. Notice that
at address 0x02FB, the I/O cycle was terminated by the target when it asserted the STOP# signal.
Also notice that the PCI64B disassembler decodes all I/O addresses according to standard PC 1/0
mapped conventions. Reference Table 13 in Appendix B for a complete listing of the addresses
and their symbol.

( Anatyzer ) Listing PcI32.8T ) (cancer) ( Run )

Markers Acquisition Time
off 28 Jun 1995 13:36:19

,_'glb'ep | ADDR B [ PCI 32-Bit Local Bus 2.0 ]L Time |
Base> L Hex ] Command/Data Status IIRelative]
-10 OO0002FB I/0 Write COM2 272 ns

Data = Ox80 Byte #3
Target STOP Termination!!

-g 000002FB I/0 Write COM2 1.168 us
Data = Ox80 Byte #3

000002F9 I/0 Write COM2 4,200 us
Data = Ox00 Byte #1

-7 000002F8 I/0 Write COM2 3.008 us
Data = O0x30 Byte #0

-6 O00002FB I/0 Write COM2 3.000 us

Data = 0x03 Byte #3

Figure 20
Example Disassembled Trace for PCI64B_ST

The difference between the two configuration files, PCI64_ST and PCI64B ST, is that
PCI64_ST uses the logic analyzer to filter the unwanted Idle and certain wait state cycles with
resource terms. The advantages of this configuration is that data is clocked into the logic
analyzer on every rising edge of CLK.

This, however, will store more data than may be wanted. The configuration file PCI64B_ST uses
qualified clocking and the demultiplexing capabilities of the logic analyzer to store one trace
entry per PCI Local Bus cycle. Here, only the specific bus cycles can be captured as displayed in
Figure 20. Early on in debugging of the PCI Local Bus interface, the PCI64_ST configuration is
recommended. When the interface becomes mature, the PCI64B_ST is then recommended.
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