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HP 1670A-Series Logic Analyzers

The HP 1670A-series logic analyzers are 70-MHz state/2b0-MHz timing
logdic analyzers.

Features
o 132 data channels and 4 clock/data channels in the HP 1670A

e 08 data channels and 4 clock/data chamnels in the HP 1671A
e 64 data channels and 4 clock/data channels in the HP 1672A
¢ 3.5-inch flexible disk drive

o 540 MB hard disk drive

e HP-IB, RS-232-C, parallel printer, and LAN interfaces

e BNC coax and ethertwist LAN ports

# Variable setup/hold time

s 64 K memory on all channels, 128 K in half-channel mode

¢ Marker measurements

» 12 levels of trigger sequencing for state and 10 levels of trigger
sequencing for timing

o 125 MHz time tagging and state tagging
e Full programmability
» DIN mouse

s DIN keyboard support

Options
e Programmer’s Guide
¢ Service Guide

¢ 500 K memory on all channels, 1 M in half-channel mode




In This Book

This User’s Guide shows you how to
use the HP 1670A-series logic
analyzer. It contains measurement
examples, field and feature
definitions, and a basic service guide.
Refer to this manual for information
on what the menu fields do and how
they are used. This manual covers all
HP 1670A-series analyzers.

The User’s Guide is divided into four
parts. The first part, chapters 1
through 4, covers general product
information you need to use the logic
analyzer. The second part, chapters
5 and 6, contains detailed exampies
to help you use your analyzer in
performing complex measurements.
The third part, chapters 7 through 9,
contains reference information on the
hardware and software, including the
analyzer menus and how they are
used. There are sections for each
analyzer menu and a separate
chapter on System Performance
Analysis. The fourth part, chapters 10
through 12, provides a basic service
guide.
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HP 1670A-Series Logic Analyzer
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Select Key

The Select key action depends on the type of field currently highlighted. If
the field is an option field, the Select key brings up an option menu or, if
there are only two possible values, toggies the value in the field. If the
highlighted field performs a function, the Select key starts the funetion.

Done Key

The Done key saves assignments and closes pop-up menus. In some fields, its
action is the same as the Select key.

Shift Key

The shift key, which is blue, provides lowercase letters and access to the
functions in blze on some of the keys. You do not need to hold the shift key
down while pressing the other key ~ just press the shift key first, and then
the function key.

Knob

The knob can be used in some fields to change values. These fields are
indicated by a side view of the knob placed on top of the field when it is
selected, The knob aiso scrolis the display and moves the cursor within lists.
If you are using a mouse, you can do the same actions by holding down the
right button of the mouse while dragging,
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Line Power Module

Permits selection of 110-120 or 220-240 Vac and contains the fuses for each
of these voltage ranges.

External Trigger BNCs

The External Trigger BNCs provide the "Port In" and "Port Out" connections
for the Arm In and Arm Out of the Trigger Arming Control memu

RS-232.C Connector

Standard DB-25 type connector for connecting an RS-232-C printer or
controller,

HP-IB Connector
Standard HP-IB connector for connecting an HP-IB printer or controller.

Parallel Printer Connector
Standard Centronics connector for eormecting a paraliel printer.

LAN Connectors

Connects the logic analyzer to your local Ethernet network. The BNC
connector on top accepts 10Base2 ("thinlan"}. The UTP connector below the
BNC connector accepts 10Base-T ("ethertwist").
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Logic Analyzer Overview
To make a measurement

See Also

To make a measurement

For more detall on any of the information below, see the referenced chapters
or the Logic Analyzer Training Kit. If you are using a preprocessor with the
logic analyzer, some of these steps may not apply.

Map to target
CONFG, FORMAT TRIGGER RUN LIST [ WAVEFORM
Key Key Key Key Keys

Map to Targst

i Connect probes
Set wype
i ten ASSigR pOdS 01860868

Connect probes Connect probes from the target system to the logic
analyzer to physically map the target system to the channels in the logic
analyzer. Attach probes to a pod in a way that keeps logically-related
channels together. Remember to ground the pod.

"Probing" in Chapter 7 for more detail on constructing probes.

Set type* When the logic analyzer is turned on, Analyzer 1 is named
Machine 1 and is configured as a timing analyzer, and Analyzer 2 is off,
To uge state analysis, state compare, or software profiling, you must set
the type of the analyzer in the Analyzer Configuration menu. You can
only use one timing analyzer at a fime,

Assign pods* In the Analyzer Configuration menu, assign the
connected pods to the analyzer you want to use. The number of pods on
your logic analyzer depends on the model. Pods are paired and always
assigned ag a pair to a particular analyzer.

* I you load a configuration file, this step is not necessary.
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logic Analyzer Dverview
To make a measurement

Set up analyzers®

CONFIG. FOEMAT TRIGGER RUN LIST / Y(VAVEFORM
oys

Key ay Key Key

Set Up
Anglyzers

- Set modes and clocks
= (Group bite under lebels

0IEG0RET

Set modes and clocks Set the state and timing analyzers using the
Analyzer Format menu. In general, the timing modes trade channel
count for speed. The state analyzer provides for complicated clocking. If
your state clock is set incorrectly, the data gathered by the logic analyzer
might indicate an error where none exists.

"The Format Menu" in Chapter 7 for more information on modes and clocks.

Group bits under Iabels The Analyzer Format menu indicates active
pod bits. You can create groups of bits across pods or subgroups within
pods and name the groups or subgroups using labels.

*If you load a configuration file, this step is not necessary.
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Logic Analyzer Overview
To make a measurement

Set up trigger*

CONFIG. FORMAT TRIGGER AUN LIST | WAVEFORM
Key Keys

Key Kay Key

e Define terms
- Configure aftring control
e Satoup trigger sequence

B1860BET

Define terms In the Analyzer Trigger meny, define trigger variables
called terms to match specific conditions in your target system. Terms
can match patterns, ranges, or edges across multiple labels.

Configure Arming Control Use Arming Control if

e you want to correlate the triggers and data of both analyzers
e you want to use the logic analyzer to trigger an external instrument, or
e you want to use an external insirument to frigger the logic analyzer.

Set up trigger sequence Create a sequence of steps that controi when
the logic analyzer staz“ts and stops storing data and filters which data it
will store. For common tasks, you can use a trigger macro to simplify the
process or use the user-defined macros to loop and Jump in sequence.

Chapter 4, "Using the Trigger Menu® and Chapter &, "Triggering Examples”
for more information on setting up a trigger.

"The Trigger Sequence” in Chapter 9 for more information about the trigger
sequence mechanism.

"To save 3 configuration” and "To lead a configuration” in Chapter 6 for
instructions on saving and loading the setup so you don't have to repeat
setting up the analyzer and trigger.

* If you load a configuration file, this step is not necessary.
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Logic Analyzer Overview
To make a measurement

Run measurement

CONFIG, FORMAT TRIGGER RUN LIST | WAVEFORM
Key Key Key Key Keys

Run
Measurernent

- Gelect single or repetitive

©1650B62 o I rothing happens,
: see Troubleshooting.

-~ Gather data

Select single or repetitive From any Analyzer menu, select the field
labeled Run in the upper right corner to start measuring, or press the
Run key, A single run wil! run once, until memory is full; a repetitive run
will go until you select Stop or until a stop measurement condition that
yvou set in the markers menu is fulfilled.

"Markers" in Chapter 7 for more information on markers and stop
meagurement conditions.

If nothing happens, see Troubleshooting, When you start a run,
your analyzer menu changes to one of the display menus or a status
message pops up. If nothing happens, press the Stop key. H the analyzer
still does not display any measurements, see Chapter 10,
"Troubleshooting." If memory length is large it will take a noticeable
amount of time to fill, and data is not displayed during acquisition.

Gather data You can gather statistics automatically by going to the
Waveform, Listing, or Chart meny, twrning on markers, and setting
patterns for the X and G markers. You can set the analyzer to stop if
certain conditions are exceeded, or just use the markers to count valid
runs.

"Markers" in Chapter 7 for more information on markers.
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To make & measurement

View data
CONFIG, FORMATY TRIGGER RUN LIST / WAVEFORM
Key Key Key Key Keys

Coron >

# fromnes Search for
: patterns

[ Correlate data

S Make
measurements

01880870

Search for patterns In the Waveform, Listing, and Chart menus you
can use symbols and markers to search for patterns in your data. In these
menus, toggle the Markers field to turn the patiern markers on and then
specify the pattern. When you switch views, the markers keep their
seftings.

Correlate data You can correlate data by setting Count Time in your
state analyzer’s Trigger menu and then using interleaving and mixed
display. Interieaving correlates the listings of two state analyzers. Mixed
display correlates a timing analyzer waveform and a state analyzer listing.

You can also correlate data by setting analyzer type to State Compare,
accuiring the data, then using the Compare menu to do a bit-by-bit
comparison between the acquired state data and a reference listing.

The System Performance Analysis (SPA) Software does not save g
record of actual activity, so it cannot be correlated with either timing or
state mode.

Make measurements The markers can count occurrences of events,
measure durations, and collect statistics, and SPA provides high-level
summaries to help you identify bottlenecks. To use the markers, select
the appropriate marker type in the display menu and specify the data
patterns for the marker. To use SPA, go to the SPA menu, select the
most appropriate mode, fill in the parameters, and press Run.

Chapter 8, "System Performance Analysis (SPA) Software” for more
information on using SPA

"The Waveform Menu", "The Compare Menu", "The Listing Menu®, and "The
Chart Menu" in Chapter 7 for additional information on the menu features,
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Connecting Peripherals

Your HP 1670A-series logic analyzer comes with a PS2 mouse. it also
provides connectors for a LAN, keyboard, Centronics (paraliel)
printer, HP-IB, and RS-232-C devices. This chapter tells you how to
connect peripheral equipment such as the mouse or a printer to the
logic analyzer.

Mouse and Keyboard

You can use either the supplied mouse and optional keyboard, or
another P’SZ mouse and keyboard with standard DIN connector, The
DIN connector is the type commoniy used by personal computer
accessories.

Printers

The logic analyzer communicates directly with HP PCL printers
supporting the printer control language or with other printers
supporting the Epson standard command set. Many non-Epson
printers have an Epson-emulation mode. HP PCL printers include the
following:

e HP ThinkJet
HP LaserJet
HP PaintJet
HP DesklJet

HP QuietJet

You can connect your printer to the logic analyzer using HP-1B,
RE-232-C, or the parallel printer port. The logic analyzer can only
print to printers directly connected to it. It cannot print to a
networked printer on the LAN.

L ]
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Connecting Peripherals
To cannect a mouse

To connect a mouse

Hewlett-Packard supplies a mouse with the logic analyzer. If you prefer a
different style of mouse you can use any PS2 mouse with a standard PS2 DIN
interface,

Plug the mouse into the mouse connector on the back panel. Make
sure the plug shows the arrow on top.

To verify connection, check the System External YO menu for a
mouse box.

The mouse box is on the right side above the Settings fields. Ifthe logic
analyzer was displaying the System External /0 menu when you plugged in
the mouse, the menu won't update until you exit and then return to it.

The mouse pointer looks iike a plus sign (+). To select 2 field, move the
peointer over it and press the left button. To duplicate the front-panel knob,
hold down the right button while moving the mouse. Moving the mouse up or
1o the right duplicates turning the knob clockwise. Moving the mouse down
or to the left duplicates turning the knob counterclockwise.
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To connect a keyhoard

See Also

To connect a keyboard

You can use either the HP-recommended keyboard, HP E2427B, or any other
keyboard with a standard DIN connector.

Plug the keyboard into the keyboard connector on the back panel.
To verity, check the Systemn External 1/0 menu for a keyboard box.

The keyboard box is on the right side, above the Settings fields. If the logic
analyzer was displaying the System External O menu white you plugged the
keyboard in, the menu won't update until you exit and then return 1o if,

The keyboard cursor is the location on the screen highlighted in inverse
video. To move the cursor, use the arrow keys. Pressing Enter selects the
highlighted fieid. The primary keyboard keys act ke the analyzer's
front-panel data entry keys.

"Keyboard Shortcuts! in Chapter 7 for complete key mappings.
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Connecting Peripherals
Te cennect to an HP-IB printer

To connect to an HP-IB printer

Printers connected to the logic analyzer over HI-IB must support HP-IB and
Listen: Always. When controlling a printer, the analyzer’s HP-IB port does not
respond to service requests (SR@), so the SRG enabhle setting does not have
any effect on printer operation.

1 Turn off the analyzer and the printer, and connect an HP-IB cable
from the printer to the HP-IB connector on the analyzer rear panel.

2 Turn onthe analyzer and printer.

3 Make sure the printer is set to Listen Always or Listen Only.

For example, the figure below shows the HP-IB configaration switches for an
HP-1B Thinkdet printer, For the Listen Always mode, move the second
switch from the left to the | position. Since the instrument doesn’t respond
to SRQ EN (Service Request Enable), the position of the first switch doesn't
matter.

e BRO EN

- LISTEN
ALWAYS

5
[

Listen Always switch setting




Connecting Peripherals
To connect to an HP-1B printer

Go to the System External I/0 menu and configure the analyzer's

printer settings.

a If the analyzer is not already set to HP-1B, select the field under
Connected To: in the Printer box and choose HP-IB from the menu,

b Select the Printer Settings field.

¢ Inthe top field of the pop-up, select the type of printer you are using.
If you are using an Epson graphics printer or an Epson-compatible
printer, select Alternate.

d If the default print width and page length are not what you want,
select the fields to toggle them.
If you select 132 characters per line when using a printer other than
QuietJet, the listings are printed in a compressed mode. QuietJet
printers can print 132 characters per line without going to cornpressed
mode, but require wider paper.

¢ Press Done,
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Connecting Peripherais
Te connect to an RS-232-C printer

See Also

1

w

To connect to an RS-232-C printer

Turn off the analyzer and the printer, and connect a null-modem
R5-232-C cable from the printer to the RS-232-C connector on the
analyzer rear panel.

Before turning on the printer, locate the mode configuration switches
on the printer and set them as follows:

e For the HP Quietfet series printers, there are two banks of mode function
switches inside the front cover. Push all the switches down to the ¢
position.

¢ For the HP ThinkJet printer, the mode switches are on the rear panel of
the printer. Push all the switches down to the 0 position.

e [For the HP Laserfet printer, the factory default switch settings are okay.

Turn on the analyzer and printer.

(o to the System External }/O menu and configure the analyzer's

printer settings.

a If the analyzer is not already set to RS-232-C, select the field under
Connected To: in the Printer box and choose RS-232C from the menu,

b Select the Printer Settings field,

¢ Inthe top field of the pop-up, select the type of printer you are using.
If you are using an Epson graphics printer or an Epson-compatible
printer, select Alternate. .

d If the default print width and page length are not what you want,
select the fields to toggle them.
If you select 132 characters per line when using a printer other than
QuietJet, the listings are printed in a compressed mode. Quietiet
printers can print 132 characters per line without going to compressed
mode, but require wider paper.

e Press Done.

Select the RS232 Settings field and check that the current settings are
compatible with your printer.

"The RS-232-C Inferface" in Chapter 7 for more information on RS-232-C
settings.
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To connect to a parallel printer

To connect to a parallel printer

Turn off the analyzer and the printer, and connect a parallel printer

cable from the printer to the parallel printer connector on the

analyzer rear panel.

Before turning on the printer, configure the printer for parallel

operation.

The printer’s documentation will fell you what switches or menus need to be

configured.

Turn on the analyzer and printer.

Go 1o the System External /O menu and configure the analyzer's

printer settings.

a If the analyzer is not already set to Parallel, select the field under
Connected To: in the Printer box and choose Parallel from the menu.

b Select the Printer Settings field.

¢ Inthe top field of the pop-up, select the type of printer you are using.
If you are using an Epson graphics printer or an Epson-commpatible
printer, select Alternate.

d If the default print width and page length are not what you want,
select the fields to toggle them.
If yvou select 132 characters per line when using a printer other than
Quietiet, the listings are printed in a compressed mode. QuietJet
printers can print 132 characters per line without going to compressed
mode, but require wider paper.

e Press Done.

There are no settings specific to the parallel printer connector.
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To connect to a controller by HP-IB or RS-232-C

To connect to a controller by HP-IB or RS-232-C l

You can control the HP 1670A-series logic analyzer with another instrument,
such as a computer running a program with embedded analyzer commands.
The steps below outline the general procedure for connecting to a controller
using HP-IB or RS-232-C.

1 Turn off both instruments, and connect the cable.
If you are using RS-232-C, the cabie must be a null-modem cable. If you do
not have a null-modem cable, you can purchase an adapter at any electronics
supply store,

2 Turn on the logic analyzer and then the controller.

3 In the System External I/O menu, select the field under Connected
To: in the Controller box and set it appropriately.
The figure below is for HP-IB.

4 Select the appropriate Settings field and configure the values in the
pop-up menu to be compatible with the controller.

— -
{ system E[ External 10 ] Print
connecied To: L Connestes Yo ‘ S
£ ! [ settings
r—-] [ Porsitet E.s | HPIB g x
h - — IL‘aie‘uarmect
Printer |Satt1rzgsj Controiler #ek 1 B0

136 Channgls
TG NHz STRTL
23¢ NMEz TINING
Z12k Samgies

T
{ en setiings

[-| RE252 Seltings
| HPIB settings

! SYREDL UTILITY

See Also HP 1670A-Series Logic Analyzers Programmer’s Guide for more
information on connecting and using controllers with RS-232-C and HP-1B.
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See Also

To connect to a controller by LAN

You can control the HP 16T0A-series logic analyzer using LAN. These
instructions are only a general guide for controlling alogic analyzer already
on the LAN,

IBach type of LAN is slightly different. For information on connecting the
logic analyzer to your specific LAN, see the LAN User's Guide.

In the System External I/O menu, check that the LAN settings are
correct and set Controller Connected To: to Ethernet.

Start up your preferred means of communication,

s X Window: After enabling client-initiated windows, select Connect in the
X-Window box.

¢ NFS: Contact your network administrator.

s Telnet or fip: Initiate a telnet session from the conirolling computer. 1f
you are uging telnet, be sure to specify port b025. I you are using ftp, log
in as contral,

¢ NFS or ftp: Prepare a file containing commands, and copy it to the logic
analyzer's \system\program file. The analyzer must be connected as
control.

Control the logic analyzer as appropriate to your connection type.

o X Window: Use the mouse and keyboard with X Window display to control
the logic analyzer as though from the front panel.
e Telnet: Type analyzer programming commands indirectly.

& NFS or ftp: Prepare a file containing commands, and copy it to the logic
analyzer’s \system\program file. The analyzer must be connected as
control.

Remember to disconnect your LAN session before turning off the logic analyzer. }

HP 1670A-Series Logic Analyzer Programmer’s Guide for more
information on logic analyzer programming commands.

The LAN User’s Guide for details on connecting the logic analyzer to the LAN
and examples of controlling the logic analyzer over LAN.
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Using the Analyzer

This chapter shows you how to perform the basic tasks necessary to
make a measurement. Each section uses an example to show how the
task fits into the overall goal of making a measurement.




| Accessing the Menus

When you power up the logic analyzer, the first screen after the
system tests is the Analyzer Configuration menu. Menus are identified
by two fields in the upper left corner. The leftmost field shows
Anglyzer. This field is sometimes referred to as the "mode field" or the
"module field" because it controls which other set of menus you can
access. The second field, just to the right of the mode field, accesses
menus within the mode and so is called the "menu field". Menus are
referred to by the titles that appear in the meode and menu fields, for
example, the Analyzer Configuration menu.

The figure below shows the top of the first screen. The mode field,
item 1, displays "Analyzer." The menu field, item 2, displays
"Configuration." Because menus are identified by the titles in these
two fields, this menu is referred to as the Analyzer Configuration
menu. When there is no risk of confusion, the menu is sometimes
referred to just by the title showing in the second field, for example,
the Configuration menu.

o ©
-

{ ‘ R ‘ A - h
| [ Anaiyzer [[Gﬂ?\gu;‘a”:m J ioPring ] (Num i
} L i J

A

166GH72
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To access the System menus

The System menus allow you to perform operations that affect the entire
logic analyzer, such as load configurations, change colors, and perform
system diagnostics.

1 Select the mode field.
Use the arrow keys to highlight the mode field, then press the Select key. Or,

if you are using the mouse, click on the field. This operation is referred to as
"select".

A pop-up menu appears with the choices System and Analyzer. (If you have
installed any optional software, there may be ofher choices as well.)

2 Select System.

e I

=

3 Select the menu field.

The pop-up lists five menus: Hard Disk, Flexible Disk, External I/0, Utilities,
and Test.

34




Using the Analyzer
To access the System menus

e R . L meerereeem, . .
M' Erterngl TA0 0 0 bl peae B

2 Flexitiie Disk

External /0

1eecros Uitities

¢ Hard Disk allows you to perform file operations on the hard disk
s Flexible Disk allows you to perform file operations on the flexible disk.

# External I/O allows you to configure yvour HP-1B, RS5-232-C, and LAN
interfaces and connect {0 a printer and controller.

o Utilities allows you to set the clock, update the operating system software,
and adjust the display.

¢ Test displays the installed software version number and loads the self
tests.

See Also For information on the Disk menus, "File Management" chapter and "Disk
Drive Operations” in Chapter 7.

For informaticn on the External VO menu, "Connecting Peripherals" chapter b
and "The RS-232-C, HP-IB, Centronics, and LAN Interfaces” in Chapter 7,

For information on the Utilities menu, "System Utilities” in Chapter 7.
For how to run the self-tests, "Operator’s Service” chapter.
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To access the Analyzer menus

To access the Analyzer menus

The Analyzer menus aflow yvou to control the analyzer to make your
measurement, perform operations on the data, and view the results on the
dispiay.

Select the mode field.

A pop-up menu appears with the choices System and Analyzer. (If you have
installed any optional software, there may be other choices as well.)

Select Analyzer.
Select the menu field.

The figure on the next page shows all possible menus. Your analyzer wili
never have all of them available at once, because certain menus are only
accessible with the analyzer configured in a particular mode. For instance,
the Compare menu is only available when you set an analyzer to State
Compare mode, and the SPA menu requires an analyzer set to SPA,

¢ Configuration is always available in Analyzer mode. Use Configuration to
assign pods and set the analyzer type,

e TFormat is available whenever an analyzer is set to a type other than "Off."
Use Format to create data labels and symbols, adjust the pod threshold
level, and set modes and clocks.

e Trigger is available when an analyzer is set to State, State Compare, or
Timing. Use Trigger to specify a trigger sequence which will filter the raw
information into the measurement you want to see.

s Listing is available when an analyzer is set to State, State Compare, or
Timing. Use Listing to view your measurement as a list of states. Using an
inverse assembler, a state analyzer can display the measurement as though
it were assembly code.

» Compare is available only when an analyzer type is set to State Compare.
Use Compare to compare two listings and quickly scrolt to the sections
where they differ. Because State Compare mode uses significantly more
mermory than State mode, you shouid use State Compare only when you
plan to compare Hstings, and use State mode the rest of the time.




Using the Analyzer
To access the Analyzer menus

o g ': e .: .:E.cr:n:eT i :

M8l Configuration - Compare MACHINE 2

Listing MACHINE1 { Chart MACHINE 2
Listing MACHINE2 | SPAMACHINE 1
y Compare MACHINE1] SPAMACHINE 2

& Mixed Display always appears in the menu list when an analyzer is set to
State, State Compare, or Timing, but it requires a State or State Compare
analyzer with time tags enabled.

¢ Waveform is available when an analyzer is set to State, State Compare, or
Timing. Use Waveform to view the data as logic levels on discrete lines,

e Chart is available only when an analyzer is set to State or State Compare.
Use Chart to view your measurement as & graph of states versus time,

e SPA is available only when an analyzer is set to SPA. Use SPA to gather
and view overall statistics about your system performarce.

See Also Chapter 7, "Reference" for details on the State and Timing menus and
Chapter 8, "System Performance Analysis {SPA) Software" for information on
the SPA menu.

"Using the Analyzer Menus" in this chapter for how to use the menus.




Using the Analyzer Menus

The foliowing examples show how to use some of the Analyzer menus
to configure the logic analyzer for measurements. These examples
assume that you have already determined which signals are of interest
and have connected the logic analyzer to the target system. Some of
the examples use data from a Motorela 68360 target system, acquired
with an HP E2456A Preprocessor Interface.

To label channel groups

Hewieti-Packard logic analyzers give you the ability to separate or group data
channels and label the groups with a name that is meaningful to your
measurement. Labels also assist you in triggering only on states of interest.

Labels can only be assigned in the Analyzer Format menu. Once assigned, the
labels are available in all display menus, where they can be added to or
deleted from the display. Use labels when you want to group data charmels
by function with a name that has meaning to that function.

The default label names are Liabl through Lab126. However, you can modify
a name to any sixecharacter string. If you are using an HP preprocessor
interface, the configuration file has predefined labels for your specific
processor which should not be changed.

To create or modify a label and assign channel groups, use the following
procedure.

Press the Format key to go to the Format menu

Select a label under the Labels heading. Inthe pop-up menu, select
Modify Label.

Use the keyboard to type in a2 name for the label and press Done.
In this example, the label is called CYCLE.




Using the Analyzer
Ta label channel groups
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4 Select the pod containing the channels for the label, Use the knob or
the arrow keys to position the selector over a channel you want to

change,

An asterisk indicates the channel is selected; a dot indicates the channel is
not part of the current group.

Toggle the channel’s group status by pressing Select.

The indicator changes and ihe selector moves to the next channel.

In this example, the channels 3, 1, and 0 (Pod Al) are assigned to label
CYCLE and the channels 6 and 3 (Pod A7) are assigned to the label Lab2.
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To create a symbol

To create a symbol

Symbols are alphanumeric mnemonics that represent specific data patterns
or ranges. When you define a symbol and set the the base type to Syrnbol in
the Listing menu, the symbol is displayed in the data listing where the data
would normally be displayed. The symbols also appear in the Waveform menu
when you view a label in bus form. Symbols allow you to quickly identify data
of interest.

To create a symbol, use the following procedure.
In the Analyzer Format menu, select Symbols.

The symbol table menu appears. The symbol table is where all user symbols
are created and maintained. If vou get 2 message, "No labels specified," check
that you have at least one label turned on with channels assigned to it,

In the Symbol menu select the Label field. In the pop-up menu select
the label that contains the channel groups you want,

When you open the symbol table menu, the Label field displays the name of
the first active label,

If the label you want does not appear in the pop-up menu, the label is
probably off. Return to the Format menu, select the label you want, and
select Turn Label On. Another possibility is that the label is on the other
analyzer. The two analyzers manage resources separately.

Select the Base field. In the pop-up menu, select the base for the
pattern.

In this example, binary is used since CYCLE only contains three channels.

Select the field below Symbol. Select Add a Symbol, type in the
symbol name, then press Done.




See Also

Using the Analyzer
To create a symbol

If additional Symbols are needed, repeat step 4 until you have added
all symbols,

In this examplie three symbols are added: MEM RD, MEEM WR, and DATA RD.
Toggle the Type field to "range" or "pattem’”.

When Type is range, a third field appears under the Stop column. To fully
specify a range, you need to enter a value for it, too.

Select the Pattern/Start field and use the keypad to enter an
appropriate value in the selected base. Use X for "don’t care.”

When the pattern is specified, press Done. If you created additional
Symbols, repeat steps 6 and 7 until all symbols are specified.

To close the symbol table menu, select Done.
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Symbol table menu showing three symbols

You can also download symbol tables created by your programming
environment using HP E2450A Symbol Utility. The Symbol Utility is shipped
with the HP 1670A-series logic analyzers.

HP E2450A Symbol Utility User’s Guade for more information on the
Symbol Utility.
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To examine an analyzer waveform

The Analyzer Waveform menu allows you to view state or timing datain a
format similar to an oscilloscope display. The horizontal axis represents
states (in state mode) or time (in timing mode) and the vertical axis
represents logic highs and lows.

In Analyzer mode, press the Run key to acquire data.

In any mode other than Analyzer, pressing the Run key has no effect. The
menus which ignore Run lack the Run field onscreen. In Analyzer mode with
Run available, the menu changes to a display menu.

Go to the Analyzer Waveform menu.
To adjust the horizontal axis (sec/Div or states/Div) use the knob.

If nothing happens when you turn the knob, make sure the Div field has a roll
indicator above it, as in the figures on the next page. When you first enter
the Waveform menu, the knob adjusts the horizontal axis but if you select
another rollable field, the knob will control that field instead.

To adjust the display relative to the trigger, select the Delay field and
enter a value or use the knob.

The portion of memory being displayed is indicated by a white bar along the
bottom of the display area. The position of the trigger in memory is indicated
by a white dot on the same line. When the bar includes the dot, then the
trigger is visible on the display as indicated by a vertical line with a "
underneath.

To scroll through waveforms, select the large rectangle below the Div
field and use the knob.

The roll indicator appears at the top of the rectangle and the name of the first
waveform is highlighted. The highlight moves as you twrn the knob.

To insert waveforms, select the large rectangle under the Div field. In
the pop-up, select Insert, and then select the labels and changels.

The Sequential field inserts all the channels of the label as individual
waveforms; the Bus field groups the waveforms; the Bit N field inserts just
the Nth bit. Waveforms are inserted after the currently highlighted one.
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To examine an analyzer waveform

7 To take measurements, select the Markers field and choose the
appropriate marker type,

The markers available depend on the type of analyzer and whether or not
tagging is enabled. Use markers to locate patterns gquickly.

See Also *Count Field” and "Markers Field" in Chapter 7.
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The following example shows a state waveform from the Hewlett-Packard
Example preprocessor interface for the Motorola 68360, Notice how the bus
waveforms insert symbeols or state data.
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To examine an analyzer listing

See Also

To examine an analyzer listing

The Analyzer Listing menu displays state or timing data as patterns (states).
The Listing menu uses any of several formats to display the data such as
binary, ASCII, or symbols. If you are using an inverse assembler and select
Invasm, the data is displayed in mnemonics that closely resermble the
MICroprocessor source code. :

*The Inverse Assembler” at the end of this chapter fo.r additional information
on using an inverse assembler.

In Analyzer mode, press the Run key to acquire data.

In any mode other than Analyzer, pressing the Run key has no effect. The
menus which ignore Run lack the Run field onscreen. In Analyzer mode with
Run available, the menu changes to a display menu.

Go to the Analyzer Listing menu,

All labels defined in the Analyzer Format menu appear in the listing. If there
are more labels than will fit on the screen, the Label/Base field is shaded like
a normal field.

To scroll the labels, select the Label/Base field and use the knob or
press the blue Shift key and a Page key.

If the Label/Base field is selectable, the roll indicator appears over the field as
in the example. T'o move the labels one full screen at a time, press Shift and a
Page key.

To scroll the data, use the Page keys or select the data roll field and
use the knob.

If you select the data roll field, the roll indicator moves to it. No matter
which field is currently controlled by the knob, however, the Page keys page
the data up or down,

The numbers in the data roll column indicate how many samples the data is
from the trigger. Negative numbers occurred before the trigger and positive
numbers occurred after.

If the labels have symbols associated with them, set the base to
Symbol.

The symbols you defined appear in the listing.
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Example

roll indigator

Using the Analyzer
To examine an analyzer listing

6 To insert a label, select one of the label fields, then select Insert from

the pop-up and the label you want to insert.

The last label cannot be deleted, so there is always at least one label. You can
msert the same label multiple times and display it in different bases.

To take measurements, select the Markers field and choose the
appropriate marker type.

The markers available depend on the type of analyzer and whether or not
tagging is enabled. Use markers to locate states quickly.

"Count Field" and "Markers” in Chapter 7.

The following fllustration shows a listing from the Hewlett-Packard
preprocessor interface for the Motorola 68360, The ADDR label has the base
set to Hex to conserve space on the display. The DATA label has the base set
to Invasm for inverse assembly. The FC label has the base set to Symbol.
Additional labels are located to the right of FC, and can be viewed by
highlighting and selecting Label, then using the knob to scroll the display
horizontally.
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To compare two listings

The Compare menu is available only if the analyzer type is State Compare.
The Compare menu allows you to take two state analyzer acquisitions and
compare them to find the differences. You can use this function to quickly
find zll the effects after changing the target system or to quickly compare the
resuits of guality tests with results from a working system.

In the Configuration menu set Type to State Compare.

Set up the rest of the measurement, then press the Run key to acquire
data.

Go to the Analyzer Compare menu, select Copy Listing to Reference,
and then select Execute.

The Cormpare menu initially is empty, but when you select Execute the data
appears as the Reference listing, Note that in the Reference listing, time data
is not available even il Count Time is turned on in the Trigger menu. The
Difference listing does show time data for the currently acquired data.

Set up the other test that you want to compare to the first.

This can be a change to the hardware, or a different system. Do not change
the trigger, however, or all the states will be different.

Run the test again, then select the Reference listing field to toggle to
Difference listing,

The Difference listing is displayed on the next page.
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The Difference listing displays the states that are identical in dark typeface,
and the states that are different in light typeface (indistinguishahle in the
above illustration). The lght typeface shows the data from the current
acquisition that is different from the data in the reference file.

Select the Find Error field and use the knob to scroll through the
eITors.

The display jurnps past all states that are identical, and shows the number of
errors through the current state in the Find Error field. In the above
illustration, there are 37 errors through state 44 of the listing.




The Inverse Assembler

When the analyzer captures a trace, it captures binary information.
The analyzer can then present this information in symbol, binary,
octal, decimal, hexadecimal, or ASCIL Oz, if given information about
the meaning of the data captured, the analyzer can inverse assemble
the trace. The inverse assembler makes the trace list more readabie
by presenting the trace results in terms of processor opcodes and data
fransactions.

To use an inverse assembler

Most preprocessors include an inverse assembler in their software, Loading
the configuration file for the preprocessor sets up the logic analyzer to
provide certain types of information for the inverse assembler. This section
is provided in case you ever have to set up an analyzer for inverse assembly
yourself,

The inverse assemblyﬂ software needs at least these five pieces of information:

o Address bus. The iﬁverse assembler expects to see the label ADDR, with
bits ordered in a particular sequence.

¢ Data bus. The inverse assembler expects to see the labet DATA, with bits
ordered in a particular sequence.

e Status. The inverse assembler expects to see the label STAT, with bits
ardered in a particular sequence.

e Start state for disassernbly. This is the first displayed state in the trace list,
not the cursor position. See the figure on the next page.

s Tables indicating the meaning of particular status and data combinations.

The particular sequences that each label requires depends on the type of
chip the inverse assembler was designed {or. Because of this, inverse
assemblers cannot generally be transferred between piatforms.

To run the inverse assembler, you must be sure the labels are spelled
correctly as shown here, or as directed in yvour inverse assembler
documentation. Even a minor difference such as not capitalizing each letter
will cause the inverse assembler to not work.
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Inverse assembly synchronization

When you press the Invasm key to begin inverse assembly of & trace, the
Inverse assembler beging with the first dispiayed state in the trace list. This is
called synchronization. It looks at the status bits (§TAT) and determines
the type of processor operation, which is then displayed under the STAT
fabel. If the operation is an opcode fetch, the inverse assemnbler uses the
information en the data bus to lock up the corresponding opcode in a table,
which is displayed under the DATA label. If the operation is a data transfer,
the data and corresponding operation are displayed under the DATA label.
This continues for all subsequent states in the trace list.

If you roll the trace list to a new position and press Invasm again, the inverse
assembler repeats the above process. However, it does not work backward in
the trace list from the starting position, This may cause differences in the
trace list above and below the point where you synchronized inverse
assembily. The best way to ensure correct inverse assembly is {o synchronize
using the first state you know to be the first byte of an opcode fetch.

The Preprocessor User’s Guide for more information on controlling inverse
agsembly,

Chapter 10. "Troubleshooting” if you have problems using the inverse
assembier.
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Using the Trigger Menu

To use the logic analyzer efficiently, you need to be able to set up your
own triggers. This book provides examples of triggering in the next
chapter. Those examples assume you already know where to find
fields in the trigger menn. This chapter explaing how to use those
fields.

This chapter shows you how to:

e Specify a basic trigger

¢ Change a trigger sequence

s Set up time correlation between analyzers

¢ Arm from another instrument, or arm another instrurment
* Manage memory

Much of the information here is also covered in the Logic Analyzer
Training Kit, but this chapter presents the information in a more
general form.
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Specifying a Basic Trigger

The default analyzer triggers are

While storing "anystate" TRIGGER on *a* 1 time

Store "anys?;ate“

for state analyzers and

TRIGGER on "a" > § ns

for timing analyzers. If you want to simply record data, these will get

you started. They can quickly be tailored by specifying a particular
pattern to look for instead of the general case.

Customizing a trigger generally requires these steps:

e Asgign terms to both analyzers
® Define the terms
e Change the trigger to use the new terms
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Using the Trigger Menu
To assign terms to an analyzer

Terms

To assign terms to an analyzer

When you turn the logic analyzer on, Analyzer 1 is named Machine 1 and
Analyzer 2 is off. Trigger terms can only be used by one analyzer at a time,
so all the terms are assigned to Analyzer 1. If you plan to use both analyzers
in your measurement, you need o assign some of the terms to Analyzer 2.

Go to the Trigger Machine I menu

I you have renamed Machine 1 in the Analyzer Configuration menu, the
name you changed it to will appear in the menu instead of Machine 1.

Select a term.
The terms are the fields below the roll field *Terms". See the figure below.
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Select Assign from the list that appears.

The Resource Term Assignment menu appears. [t is divided into two
sections, one for each analyzer. All the terms are listed.

To change a term assignment, select the term field.

The term fields toggle from one section to the other, You can get all your
terms assigned at once, or just change a few to meet immediate needs.

To exit the term assignment menu, select Done.




Using the Trigger Menu
To define a term

To define a term

Both default triggers trigger on term "a”. If you only need to look for the
oceurrence of a certain state, such as a write to protected memory, then you
only need to define term "&" to make the measurement you wang. l

1 Inthe Trigger menu, select the field at the intersection of the term
and the label whose value you want to trigger on.
You set labels in the Analyzer Format menu. If the channels you want to
maonitor are not attached to a label, they wiil not appear in the frigger menu,
2 Enter the value or pattern you want to trigger on.
if the label’s base 1s Symmbol, & pop-up menu appears offering a choice of
symbols. For other bases, use the keypad. An "X" sfands for "don't care™
If there are two conditions that need to be present at the same tirmne, for
example a protected address on the address bus and a write on the read/
write line, define both values on the same term. See the figure below.

3 Press Done.
{Anslyzer ) Teigger BowRoCa TH | {Peint |
Timing Segusnce Leveis TITEZ Brming |
-z Contrel

Beguisition]
Cantreol

_
[ 1] TRIGsER on st 2 15 ne

Hadify
Trigger

(TLJ#:L";) FEER 17 FYECE " {TBATR
(+ Term: 4} Symbo 1 Sumbel j He
(WL“Z"“ ROH +06000000 I ERTIE (KHXMPXN&.'
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Term "a" defined as a data write to read-only memory




Using the Trigger Menu
To change the trigger specificaticn

To change the trigger specification

Most triggers use terms other than "a." Even a simple frigger might use
additional terms to set conditions on the actual trigger. To use these terms,
you must include them in the trigger sequence specification,

1 Inthe Trigger menu, select the number beside the specific level you
want to modify.
A Sequence Level menu pops up. It shows the current specification for that
trigger level.

2 Select the field you want to change.
In the top row of the pop-up are three action fields: Insert Level, Select New
Maero, and Delete Level. The next section goes into detail on them. The
fields after "While storing,” "TRIGGER on," and "Else on" are completed with
trigger terms. Selecting these fields pops up a menu of terms (see below).

3 Select the term you want to use from the pop-up, or enter a new
value, as appropriate to the field.
Selecting "Combination® pops up a menu to define a term combination. The
combination mechanism is discussed in "Resource terms” in Chapter 7 and
"The Trigger Sequence” in Chapter 9, .
If you have renamed a tertn, that name is automatically used everywhere the
term would appear.

4 Select Done until you are back at the Trigger menu.
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Changing the Trigger Sequence

Most measurements require more complicated triggers to better filter
information. From the basic trigger, you can .

» Add sequence levels

s Change macros

Your logic analyzer provides a macro library to make setting up the
trigger easier. There are 12 state macros and 13 timing macros. Most
macros take more than one level internally to implement, and can be
broken down into their separate levels. Once broken down, the levels
can be used to design your own trigger sequences,
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Using the Trigger Menu
Te add sequence levels

To add sequence levels

You can add sequence levels anywhere except after the final one.

In the Trigger menu, select the number beside the sequence level just
after where you want to insert,

For example, if you want to insert a sequence level between levels 1 and 2,
you would select level 2. To insert levels at the beginning, select level 1,

A SBequence Level pop-up appears. Its exact contents depend on the analyzer
configuration and the level specification. However, all Sequence Level
pop-ups have an Insert Level field in the upper left corner,

Select Insert Level,

Another pop-up offers the choices of Cancel, Before, or After. If the level you
started from was the last level, After will not appear.

Select Before.

The Trigger Macro pop-up replaces the Seguence Level pop-up. The macros
available depend on whether the analyzer is configured as state or timing.

Use the knob to highlight a macro, and select Done.

A new Sequence Level pop-up appears. Its contents reflect the macro you
just selected. The figure below shows a user macro for a state analyzer.

Fill in the fields and select Done.

{ FInsert Level { Setect Hew Magro ) [Deiste Lss:esj
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I
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Sequence level pop-up menu




Using the Trigger Menu
To change macres

See Also

To change macros

You do not need to add and delete levels just to change a level's macro. This
can be done from within the Sequence Level pop-up.

From the Trigger menu, select the sequence level number of the
sequence level you want to meodify,

A Sequence Level pop-up appears. Its contents reflect the current macro.
Select Select New Macro.

The Trigger Macro pop-up replaces the Sequence Level pop-up. The macros
available depend on whether the analyzer is configured as state or fiming.
Use the knob to highlight the macro you want, and select Done.

A new Sequence Level pop-up appears. Its contents refiect the macro you

just selected. The wording of this screen ig very similar to the macro
description, and the line drawing demonstrates what the macro is measuring.

Select the appropriate assignment fields and insert the desired
pre-defined terms, numeric values, and other parameter fields
required by the macro. Select Done.

For State and State Compare analyzers, the final level must always be a user
level,

"Timing Trigger Macro Library” and "State Trigger Macro Library" in Chapter
7 for a compiete listing of macros.




See Also

Setting Up Time Correlation between Analyzers

There are two possible combinations of analyzers: state and state, and
state and timing*. Timing and timing is not possible because the
Analyzer Configuration memi only permits cne analyzer at a time to
be configured as a timing analyzer. For either combination, time
correlation is necessary for interleaving and mixed display.

Time correlation is useful when vou want to store different sorts of
data for each trace, but see how they are related. For instance, you
could set up a timing and a correlated state analyzer and see if setup
and hold times are being met. Or, you could set up two state analyzers
and have one watch normat program execution and the other watch
the control and status lines.

Time correlation requires that state analyzers store time tags. You set
the state analyzer fo store time tags by turning on Count Time in the
Analyzer Trigger menu. The timing analyzer already stores time tags
when it samples data.

"Special Displays" in Chapter b for more information on interleaving
and mixed display.

* "State" also includes State Compare.
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Using the Trigger Menu
To setup time correlation between two state analyzers

To set up time correlation between two state analyzers

To correlate the data between two state analyzers, both must have Count

Time turned on in their Trigger menus. Although both have Count State

available, it is not possible to correlate data based on states even when they

are identically defined. .
1 Inthe Analyzer Trigger menu, select Count.

Count may be Count Off, Count Time, or Count States. Selecting the field
causes a pop-up to appear.

2 Select the field after Count: and select Time.

A warning may appear about reduced memory. It will not prevent you from
changing Count to Count Time.

3 Select Done,
4 Repeat steps 1 through 3 for the other state analyzer,
Now when vou acquire data you will be able fo interleave the listings.

To set up time correlation between a timing and a
state analyzer

To set up time correlation between a timing and a state analyzer, only the
state analyzer needs to have Count Time turned on. The timing analyzer
autormatically keeps track of time.

1 Inthe state Analyzer Trigger menu, select Count.

Count may be Count Off, Count Time, or Count States. Selecting the field
causes a pop-up Lo appear.

2 Select the field after Count: and select Time.

A warning may appear about reduced memory. It will not prevent you from
changing Count to Count Time.

3 Select Done.
Now when you acquire data you will be able to set up a mixed display.
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Arming and Additional Instruments

Occasionally you may need to start the analyzer acquiring data when
another instrument detects a problem. Or, you may want to have the
analyzer itself arm another measuring tool. This is accomplished from
the Arming Control field of the Analyzer Trigger menu.

=-]

To arm another instrument

Attach a BNC cable from the External Trigger Output port on the
back of the logie analyzer to the instrument you want to trigger.

The External Trigger Output port is also referred to as "Port Out." 1t uses
standard TTL logic signal levels, and will generate a rising edge when trigger
conditions are met. )

In the Analyzer Frigger menu, select Arming Control.

Arming Control is below the Run button.

Select the field next to Arm Out, and choose PORT OUT from the list.
If you are using both analyzers, set the "Arm Out sent from" field in
the upper right comer.

This field does not appear if only one analyzer is configured.

The selected analyzer will send the arrm signal when it finds its trigger. If the
OR’d Trigger field is on, the first analyzer that finds its trigger will {rigger the
other analyzer, which has the effect of sending the Arm Out signal whether or
not the intended trigger was seen.

Seiect Done.

When you make a measurement, the analyzer will send an arm signal through
the External Trigger Output when the analyzer finds its trigger.




Using the Trigger Menu
To receive an arm signal from another instrument

To receive an arm signal from another instrument

When you set the analyzer to wait for an arm signal, it does not react to data
that would normally trigger it until after it has received the arm signal. The
arm signal can be sent to any of the Trigger Sequence levels, but will go to
level 1 unless you change it. Setting up the analyzer to receive an arm signal l
is more efficient when the sequence levels are already in place.

1 Connect a BNC cable from the instrument which will be sending the
signal to the External Trigger Input port on the back of the logic
analyzer.

CAUTION Do not exceed 5.5 volts on the External Trigger Input.

The External Trigger Input port is also referred to as "Port In." It uses
standard TTL logic signal levels, and expects a rising edge as input.

2 Inthe Analyzer Trigger menu, select Arming Control.
Arming Control is below the Run buston.
3 Select the leftmost field, and choose PORT IN.

The field is unlabeled and says either Run or PORT IN. It has arrows going
from it to the analyzer(s).

4 To change the default settings, select the analyzer field,
A small pop-up menu appears. To change which device the analyzer is
receiving its arm signal from, select the Run from feld, To change which
sequence level is waiting for the arm signal, select the Arm sequence level
field.

5 Select Done until you are back at the Trigger menu.

T
Arming a logic analyzer versus OR'd trigger

if one analyzer is setto send the PORT OUT arm, and that analyzer is also set to
wait for an arm from the other analyzer, the dependent analyzer does not begin
to look for its trigger event until it receives the arm signal. The first analyzer
must arm the second analyzer, and then the second analyzer must find its
trigger event, before the Arm Cut is sent.

i OR'd trigger is on, the Arm Qut will be sent as soon as the first analyzer
triggers.
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Managing Memory

Sometimes you will need to manage your memory carefully. There are
four simple ways to control memory usage when specifying your
trigger: _

s Selectively store branch conditions (State only)

e Set memory size

s Place the trigger relative to memory

¢ Set the sampling rates (Timing only)
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Using the Trigger Menu

To selectively store branch conditions {State only)

To selectively store branch conditions (State only)

Besides setting up vour trigger levels to store anystate, no state, or some
subset of states, you can also choose whether or not to store branch
conditions, Branch conditions are always stored by defaudt, and can make
tracing the analyzer’s path through a complicated trigger easier. If you really
need the extra memory, however, it is possible to not store the branch

conditions.

You cannot set the analyzer to store only some branches in a trigger

sequence specification.

1 Inthe Analyzer Trigger menu, select Acquisition Control.

The Acquisition Controt mer: pops up. If the acquisition mode is set to
Auntomatic, the menu contains two flelds and an explanation. If Acquisition:
has been customized, it has four or five fields and a picture showing the
amount of memory and where the trigger is currently placed in memory.

2 If the mode is Automatic, select the field to toggle it to Manual.
The menu now shows four fields and a picture.
3 Select the Branches Taken Stored field.
1t toggles to Branches Taken Not Stored.

4 Select Done.
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Using the Trigger Menu
To setthe memory length

To set the memory length

The HP 1670A-series logic analyzers provide 64 K memory standard and
512 K with the deep memory option. The table below shows the amount of
memory available for different modes of operation.

Typically you will want to use small amounts of memory at the peginning of
troubleshooting, when you are first looking for a problem, and use deep
mermory when you are searching for the root cause. Shallower memory
provides faster acquisitions, but might not have sufficient context. Deep
memory provides more context, but takes longer to fill, more time to display,
and more time for the user to analyze. The Memory Length field allows you
to configure the acquisition memory to suit your needs.

In the Analyzer Trigger menu, select Acquisition Control.

The Acquisition Control menu pops up. E the acquisition mode is set to
Automatic, the menu contains two fields and an explanation. If Acquisition
has been customized, it has four or five fields and a picture showing the
amount of memory and where the trigger is currently placed in memory.

Select the Memory Length field.

Use the knob to select the memory length. Memory size can be set in powers
of 2 from 4096 to the maximum. The table below shows the maximum
memory for various modes of operation.

Select Done to exit the Acquisition Control menu.

Mode Standard Memory 512 K Option
Full-channel timing 65,536 {64 K} 516,096 {504 K}
Half-channel timing 131,072 128K} 1,048,384 (1016 Kor 1 M)
State ! 65,536 (64 K) 516,096 (504 K)

State 2 32,768 {32 K) 253,952 (248 K)

State Compare ' 32,768 (32 K) 122,880 {120 K}

State Compare 2 32,768 {32 K} 57,344 {56 K)

! With tags turned off or non-interleaved tags. Tags are non-interleaved if there is an
gnassigned pod pair or a pod pair assigned to an anlyzer thatis turned off.
With interleaved tags.




Using the Trigger Menu
Te place the trigger in memery

To place the trigger in memory

In Automatic Acguisition Mode, the exact location of the trigger depends on
the trigger specification but usually falls around the center. You can
ranually place it to be at the beginning, end, or somewhere else.

In the Analyzer Trigger menu, select Acquisition Control.

The Acquisition Control menu pops up. If the acquisition mode is set to
Automatic, the menu containg two fields and an explanation. If Acquisition
has been customized, it has four or five fields and a picture showing the
amount of memory and where the trigger is currently placed in memory.

If the mode is Automatic, select the field to toggle it to Manual.
The menu now shows four fields and a picture.

Select the Trigger Position field.

A Hst of choices appears, as shown in the timing trigger example below.
Select the appropriate entry for your needs.

Start, Center, and End place the trigger respectively at the beginning, middie,
and end of the memory. Delay, available in timing analyzers only, causes the
analyzer 10 not save any data before the time delay has elapsed. User Defined
calls up a fifth field where you specify exactly where you want the trigger.

Select Done.
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Acquisition Control menu with trigger position pop-up for a timing analyzer
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Using the Trigger Menu

To set the sampling rates (Timing only}

To set the sampling rates (Timing only)

A timing analyzer samples the data based on its own internal clock. A short
sample period provides more detail about the device under test; a

long sample period allows more time before memory is full. However, if the
sample period is too large, some information may be missed.

1 In the Analyzer Trigger menu, select Acquisition Control.

The Acquisition Control menu pops up. If the acquisition mode is set to
Automatic, the menu contains two fields and an explanation. If Acguisition
has been customized, it has four or five fields and a picture showing the
amount of memory and where the trigger is currently placed in memory.

2 H the mode is Automatic, select the field to toggle it to Manual.

The menu now shows four fields and a picture.
3 Set the Sample Period field using the knob.

4 Select Done.

Next time you take a measurement, the analyzer will sarnple at the rate you

entered.
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Triggering Examples

As you begin to understand a problem in your system, you may realize
that certain conditions must occur before the probiem occurs. You
can use seguential triggering to ensure that those conditions have
occurred before the analyzer recognizes its trigger and captures
information.

If you are not familiar with the trigger menus, read through the
previous chapter, "Using the Trigger Menu," and try working through
the examples in the Logic Analyzer Training Kit manual.
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Single-Machine Trigger Examples

The following examples require only a single analyzer to make
measurements. Sequence specifications are given in the forr you see
within the sequence levels, but the illustrations show the complete,
multi-level sequence specification.

Although all the examples are case-specific, terms are named in a way
that highlights their role in solving the trigger problem. You can easily
apply the examples to your specific instance by changing the specific
values assigned to the trigger terms.




Single-Machine Trigger Examples
To store and time the execution of a subroutine

To store and time the execution of a subroutine

Most system software of any kind is cormmposed of a hierarchy of functions and
procedures. During integration, testing, and performance evaluation, you
want to look at specific procedures to verify that they are executing correctly
and that the implementation is efficient. The analyzer allows you to do this by
triggering on entry to the address range of the subrouiine and counting the
elapsed time since the trigger state.

Go to the state analyzer's Trigger menu.

Set Count to Time.

Define a range term, such as Rangel, to represent the address range
of the particular subroutine.

You may need to examine the structure of your code to help determine this.
If your subroutine calls are really procedure calls, then there is likely to be
some code at the beginning of the routine that adjusts the stack for local
variable allocation. This will precede the address of the first statement in the
procedure. If your subroutine has no local storage and is called by a jurmp or
branch, then the first statement will also be the enfry address.

Under State Sequence Levels, enter the following sequence
specification:

s While storing "o state" TRIGGER on "In_Range1" Occurs 1 Else on "'no
state" go to level |

& While storing "In_Rangel" Then find "Out_Rangel” Occurs 1 Else on "no
state" go to level 2

® Store "no state” on "no state" go to level 1

For processors that prefetch instructions ar have pipelined architectures, you
may want to add part or ail of the depth of the pipeline to the start address for

in_Range? to ensure that the analyzer does not trigger on a prefetched but
unexecuted state.
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Single-Machine Trigger Examples
Ta store and time the execution of a subroutine

The figure below shows what you would see on your analyzer screen after
entering the sequence specification given in step 4.
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Trigger setup for storing and timing execution of a subroutine

Suppose you want to trigger on entry to a routine called MY_SUB. You can
create a symbol from the address of MY _SUB in the Format menu, allowing
you to reference the symbol name when setting up the trace specification.
Assume that MY_SUB extends for 0A hex locations. You can set up the
trigger sequence as shown in the display above.
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Single-Machine Trigger Examples
To trigger on the nth iteration of a loop

To trigger on the nth iteration of a loop

Traditional debugging requires pring statements around the area of interest.
This is not possible in most embedded systems designs, but the analyzer
allows you to view the systern's behavior when a particular event oceurs.
Suppose that your system behaves incorrectly on the Iast iteration of a2 loop,
which, in this instance, happens to be the 10th iteration. You can use the
analyzer’s triggering capabilities to capture that iteration and subsequent
processor activity.

1 Go to the state analyzer’s Trigger menu.

2 Define the terms LP_START and LP_END to represent the start and
end addresses of statements in the loop, and LP_EXIT to represent
the first statement executed after the loop terminates.

3 Change State Sequence Level 1's macro to "Find event2 n times after
eventl before event3 occurs."

4 In the pop-up, enter the following sequernce specification:
e While storing anystate Find "LP_START" "9" {imes after "LP_END" before
"LP_EXIT occurs.

You should use your value for n-1 instead of "9" in the sequence specification
above.
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Single-Machine Trigger Examples
To trigger on the nth iteration of a loop

The specification has some advantages and a potential problem.

s The advantages are that a pipelined processor won't trigger until it has
executed the loop 10 times. Requiring LP_END to be seen at least once
first ensures that the processor actually entered the loop; then, % more
iterations of LP_START is really the 1{(th iteration of the loop. Also, no
trigger occurs if the loop executes less than 10 times - the analyzer sees
LP_EXIT and restarts the trigger sequence.

¢ The potential problem is that LP_EXIT may be too near LP_END and thus
appear on the bus during a prefetch. The analyzer will constantly restart
the sequence and will never trigger. The solution to this problem depends
on the structure of your code. You may need to experiment with different
trigger sequences to find one that captures only the data you want to view.
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Singie-Machine Trigger Examples
Ta frigger on the nth recursive call of a recursive function

To trigger on the nth recursive call of a recursive
function

Go to the state analyzer's Trigger menu,

Define the terras CALL_ADD, F_START, and F_END to represent the
called address of the recursive function, and the start and end
addresses of the function. Define F_EXIT to represent the address of
the first program statement executed after the original recursive call
has terminated.

Typically, CALL_ADD is the address of the code that sets up the activation
record on the stack, F_START is the address of the first statement in the
function, and F_END is the address of the last instruetion of the function,
which does not necessarily correspond to the address of the last statement. If
the start of the function and the address called by recursive calls are the
same, or you are not interested in the function initialization code, you can use
F_START for both CALL_ADD and F_START.

Change State Sequence Level 1's macro to "Find event2 n times after
eventl before event3 occurs.”

In the pop-up, enter the following sequence specification:

e While storing anystate Find "CALL,_ADD" "9" times after "F_START"
before "F_EXIT" occurs.

You should use your value for n-1 instead of "9” in the specification.

Insert another sequence level before the current one. Select the User
Level macro and enter the following specification:

e While storing "ne state” Find "F_ENI" occurs "1" Else on "no state" go to
level 1.

As with the trigger specification for "To trigger on the nth iteration of a loop,"
this specification helps avoid potential problems on pipelined processors by
recuiring that the processor already be in the first recursive call before
advancing the sequencer. Depending on the exact code used for the calls,
vou may need to experiment with different trigger sequences te find one that
captures only the data you want to view.
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Single-Machine Trigger Examples
To trigger on the nth recursive call of & recursive function

Hitile storing "no state”
Fing "FLEND” ¢ fime

Hnlle sioring “snystate”
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af ter “F_STERTY beforg "F_EKIT" occurs

Siore “angsiste”

Beguisition
Cantril
Count
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