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PREFACE

This manual describes the TEKTRONIX 1230 Logic Analyzer.
The 1230 is a modular, general-purpose test and measurement
tool for designing, manufacturing, and servicing digital devices.
The analyzer mainframe is lightweight, rugged, portable, and
quiet. Because it is a modular instrument, you can configure the
analyzer to meet your specific application. The 1230 Logic
Analyzer supports hardware debugging, software analysis,
microprocessor disassembly, and hardware/software integration.

ABOUT THE 1230 LOGIC ANALYZER

In its basic configuration, the 1230 Logic Analyzer can acquire
data on 16 channels at 25 MHz, 8 channels at 50 MHz
(asynchronous), or 4 channels at 100 MHz (asynchronous). You
can also install up to three 16-channel 1230E1 Expander Cards
in the analyzer, increasing the number of acquisition channels to
32, 48, or 64.

With each additional 16-channel expander card installed, the
analyzer also lets you use an additional timebase. This lets you
collect data simultaneously from system under test (SUT) at
different sampling rates and threshold voltages. For example, a
64-channel analyzer can disassemble an 8-bit microprocessor
and acquire 16 channels of data at a sampling rate of 40 ns at
the same time.

Optional RS-232C and GPIB interfaces let you use the 1230
Logic Analyzer as part of an integrated system. These interfaces
let you transfer acquired data and analyzer setup information
between the 1230 and a remote host system. With these
interfaces, you can also control the analyzer from your host
keyboard.

The 1230 is easy to use. Screen and pop-up menus let you make

changes quickly and easily, while a menu bar at the bottom of
each menu lists the keys to press for menu features. The
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analyzer also provides online help if you need more information
about the screens.

ABOUT THIS MANUAL

You don't have to read this manual from front to back. In
general, the manual is organized so that user information is
provided in the first sections, and reference information is listed
in later sections.

The manual is divided into these sections:

Section 1

Section 2

Section 3

Section 4

Section 5

Getting Started. This section describes the
analyzer front and back panels, tells you how to
power up, and shows you how to acquire data in
the default setup. This section also describes
basic analyzer menus and features.

Procedures. This section gives you simple
procedures and examples for changing setup
parameters and acquiring data using the
demonstration test card supplied with your logic
analyzer.

Setup Menus. This section describes the setup
menus and shows you how to change setup
parameters for your applications.

Data Menus. This section describes the
analyzer's acquisition screen and data menus.
This section also shows you how to manipulate
acquired data in state and timing displays. For
in-depth information about disassembly, refer to
your microprocessor disassembly probe
operator's manual.

Utility Menus. This section describes the

analyzer's standard and optional utilities, except
for the optional GPIB and RS-232C interfaces.
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Appendix B

Appendix C

Appendix D

Glossary
Index

Preface

For in-depth information about these interfaces,
refer to their operator's manuals.

Logic Analyzer Concepts. This appendix
introduces you to logic analysis and explains
basic logic analyzer concepts such as clocking,
triggering, and glitches.

Default Menus. This appendix lists the default
analyzer menus.

Installation and Setup. This appendix shows
you how to install optional analyzer accessories.
This appendix also shows you how to connect
acquisition and microprocessor probes, and how
to power up the analyzer.

Accessories and Specifications. This
appendix lists all the standard accessories,
optional accessories, and specifications for the
analyzer.
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GENERAL SAFETY SUMMARY

The general safety information in this summary is for operating
and servicing personnel. Specific warnings and cautions can be
found throughout the manual where they apply, and may not
appear in this summary.

TERMS IN THIS MANUAL

CAUTION statements identify conditions
or practices that could result in damage to
the equipment or other property.

m WARNING statements identify conditions
or practices that could result in personal

injury or loss of life.

CAUTION

TERMS AS MARKED ON EQUIPMENT

CAUTION indicates a hazard to property, including the
equipment itself, and could cause minor personal injury.

WARNING indicates solely a personal injury hazard not
immediately accessible as you read the marking.

DANGER indicates a personal injury hazard immediately
accessible as you read the marking.

SYMBOLS AS MARKED ON EQUIPMENT

f DANGER—High voltage.
(“'—:_9 Protective ground (earth) terminal.

A ATTENTION—REFER TO MANUAL.
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GROUNDING THE PRODUCT

This product is intended to operate from a power source that
does not apply more than 250 volts rms between the supply
conductors or between either supply conductor and ground.

WARNING: This product is grounded through the grounding
conductor of the power cord. To avoid electrical shock, plug the
power cord into a properly wired receptacle. A protective-
ground connection by way of the grounding conductor in the
power cord is essential for safe operation. (I.E.C. Safety Class I)

DANGER ARISING FROM LOSS OF GROUND

Upon loss of the protective-ground connection, all accessible
conductive parts (including knobs and controls that may appear
to be insulated) can render an electric shock.

POWER DISCONNECT

The main power disconnect is by means of the power cord or, if
provided, an ac power switch.

USE THE PROPER POWER CORD

Use only the power cord and connector specified for your
product. Use only a power cord that is in good condition. CSA
Certification includes the equipment plus those power cords
appropriate for use on the North America power network. All
other power cords supplied are approved for the country of use.

USE THE PROPER FUSE

To avoid fire hazard use only a fuse of the correct type, voltage
rating, and current rating.

USE THE PROPER VOLTAGE SETTING

Make sure the line selector is in the proper position for the
power source being used.
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REMOVE LOOSE OBJECTS

During disassembly or installation procedures, screws or other
small objects may fall to the bottom of the mainframe. To avoid
shorting out the power supply, do not power-up the instrument
until such objects have been removed.

DO NOT OPERATE WITHOUT COVERS

To avoid personal injury or damage to the product, do not
operate this product with covers or panels removed.

USE CARE WITH COVERS REMOVED

To avoid personal injury, remove jewelry such as rings, watches,
and other metallic objects before removing the cover. Do not
touch exposed connections and components within th e product
while the power cord is connected.

REMOVE FROM OPERATION

If you have reason to believe that the instrument has suffered a
component failure, do not operate the instrument until the cause
of the failure has been determined and corrected.

DO NOT OPERATE IN EXPLOSIVE ATMOSPHERES
To avoid explosion, do not operate this product in an explosive
atmosphere unless it has been specifically certified for such
operation.




Section 1

GETTING STARTED

This section introduces you to the 1230 Logic Analyzer and takes
you through the setup menus so you can get started acquiring
data. Section 2, Procedures, gives you several simple examples
that show you how to acquire data, trigger on specific values,
and detect glitches. Refer to Appendix A, Logic Analyzer
Concepts, for information about logic analyzers in general.

This section describes:

¢ 1230 front and back panels

¢ Powering up and acquiring data
¢ Basic features of the 1230

The first discussion explains each key and connection on the
front and back panel of the analyzer. The second discussion,
Power Up and Acquire Data, shows you how easy it is to acquire
data with the 1230. The Initialization and Main menus are
discussed in-depth after that procedure. Features common to
most menus are described last.

1230 FRONT AND BACK PANEL

Figures 1-1 and 1-2 show the keys and connections on the 1230's
front and back panel. The numbered lists after each figure
describe the keys and connections.
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Figure 1-1. 1230 front panel.

(1] Display screen.

2] Data entry keypad. You can enter hexadecimal characters
directly from the keypad. You can also use the hexadecimal

characters to directly enter the desired menu after you press
the MENU key.

(31 DON'T CARE key. The 1230 represents don't care values
as Xs in the displays. Use this key to enter a don't care
value in the Conditions menu and to enter a blank space in
certain menu fields when changing (editing) the field names.

(4] START key. Press this key to start a data acquisition.

(3] STOP key. Press this key to stop a data acquisition
manually.
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Cursor keys. Use these keys to scroll through menus or

il

El

data. You can also use the cursor keys to enter symbols and
alphanumeric characters when changing (editing) certain
menu fields.

ENTER key. Use this key to confirm certain changes when
prompted for a response. You also use this key to enter and
exit an editing mode when changing certain menu fields.

MENU key. Use this key to call up the Main menu or
return to the immediately previous menu you displayed.
You can also use this key to exit the on-line notes which give
you information about each 1230 menu.

NOTES key. Use this key to display on-line help about
each 1230 menu. You can also initialize the analyzer
without turning the 1230 off by pressing NOTES and ENTER
simultaneously.

Power indicator. This light is on when the analyzer is
turned on.

Probe slots. To acquire data, you must always have a
probe plugged into probe slot A. If you're using more than
one probe, other probes can be plugged into slots B, C, and
D, in that order.
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Figure 1-2. 1230 back panel.

(3] Option card connection ports. When you install option
cards, the option card cables connect to the inside of these
ports.

21 TRIGGER OUT. Use this connection to send a signal to
another device.

(3] TRIGGER IN. Use this connection to receive a signal from
another device.

(41 VIDEO OUT. A composite of the display screen.

(5] Line voltage selector. The selector switch lets you choose
between 115V and 230 V for the input power voltage.

(€1 Power cord connector.
[ Power switch.
(8] Fuse.
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POWER UP AND ACQUIRE DATA

This procedure shows you how easy it is to start acquiring data
with the 1230 Logic Analyzer.

1. Make sure power to the 1230 and your system under test
(SUT) is off.

CAUTION

Make sure power to the 1230 and SUT is off. If
you connect the acquisition probe when the 1230
is off and the SUT is on, too much power may
flow through the probe inputs and damage the
probe.

2. Plug your acquisition probe into slot A on the 1230.

o

Connect your acquisition probe to your SUT.

4. Turn on the 1230, which supplies power to the probe.
Instruments with version 4.0 software will first display
diagnostics if this parameter is set to "on" in memu C. The
Initialization menu is now displayed on your 1230 screen.
Figure 1-3 shows the Initialization menu.

5. Turn on your SUT.

6. Press MENU to initialize the 1230 and call up the Main menu.
Figure 1-4 shows the Main menu.

7. Press START to acquire data with the default 123 0 setup. In
the default setup, the 1230 triggers on all don't cares at an
asynchronous sampling rate of 1 psec.

During the acquisition, the Acquisition Process screen is
displayed, telling you the status of the acquisition; for example,
that the 1230 is waiting for the trigger to occur. Figure 1-5
shows a sample Acquisition Process screen.

As soon as the acquisition is complete, the analyzer
automatically displays the acquired data in the default display

1230 Logic Analyzer Operator's Manual 1-5



Getting Started

format, a timing diagram. Figure 1-6 shows a sample timing
diagram.

HED, NOV 29, 1989 11:82  -DEFAULT

Tektronix 123e/32 channel Logic Analyzer. v4.01
(C) Tektronix, Inc. 1988, 1989 Al] rights reserved.

lise the NOTES key whenever information is needed,
or consult the Operator’'s Manual.

X represents DON'Y CARE condition.

Press MENU to continue

Figure 1-3. Initialization menu. When you first turn on the
analyzer, this menu is displayed. This menu won't be
displayed again unless you turn on the analyzer again or
reset it by firmly pressing NOTES and ENTER at the
same time. The menu bar at the bottom of the screen tells
you that pressing MENU calls up the Main menu.
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SETUP paln I UTILITY
Q 6 Men Select B Storage
1 Channel Groups |7 State C Sys Settings
2 Trigger Spec 8 Disassembly |D IELE488 GPIB
3 Conditions 9 Tining E RS232C
4 Run Control F Printer Port

Select Screen: Hex Key or av4» for cursopr, then ENTER

Figure 1-4. Main menu. Press MENU to call up the Main menu. This
menu gives you access to the analyzer's setup, data, and
utility menus. The menu bar at the bottom of the screen
tells you which keys to press to select other analyzer
menus.
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TUE, JAN 03, 1989 FIXUELITINIVITETE 14:14 -DEFAULY

Tinebase Status

n Menory Full

{ fAcquisition Complete )

Irigger Spec Level FILL

Stop Acquisition: STOP

Figure 1-5. Acquisition Process screen. Assoon as the 1230 is
connected to your SUT and initialized, you can acquire
data from your SUT. This screen tells you the status of
the acquisition. For example, the screen can tell you which
trigger statement is being executed, whether or not the
trigger has been found, and whether or not memory is
being filled.

1-8 1230 Logic Analyzer Operator's Manual




Getting Started

TUE, JAN @3, 1989 14:15  -DEFAULT
I1 Asyn 1 pS Cur:@ | - ] 2k
Ref = @ Cursor = 512 Ref to Cursor = +3512p$ Pyl

LI O O O I T N R I B S S B I B B O B S B S B R R I O BRI )

o)
o
—
wn

=}
=3
—
L

L

1

I —J
| SS—

| Wﬁ“ﬁ

a-lla-lia-]la-lla-lla-Tia-l la-lia-1la-1 da-]la-]

D| D| DD D D|D|D|D| D DD

RN R R DR @ S =

o W a3 OO D] - 0o
Wt OO e~ 00®

ja-d
ped
=
—
p
r

PAB

!

Func:¥ Resolution:4,5 [ 48 1 Scroll Rate:?7,8 | 48 1]

Figure 1-6. Sample Timing Diagram. As soon as the acquisition is
complete, the 1230 automatically displays the acquired
data for you. The default data display is a ti ming diagram.
Press MENU, then 7 to call up the corresponding state
table for your data acquisition.

The rest of this section describes basic features of the 1230.
Section 2 shows you some simple examples of setting up the
1230 to acquire data, trigger on a word condition, and capture
glitches. Sections 3 through 5 explain setup, data and utility
menus in detail.

BASIC FEATURES

The 1230 has many features that make it easy to use. Among
them are the 1230's modular configuration, single-k eystroke
functions, pop-up menus, and on-line note screens. This
discussion explains the menus and on-line note screens.

Initialization Menu

When you first turn on the 1230, an Initialization menu is
displayed. This tells you the name and firmware version
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number of the 1230 Logic Analyzer. The menu also gives the
time and date, tells you how to get on-line notes, and tells you
that in the displays, an X represents a don't care. If diagnostics
are set to "on", the 1230 runs diagnostics tests on power up.
Figure 1-3, earlier in this section, shows the Initialization menu.

Main Menu

Press MENU to call up the Main menu. This menu lets you
choose setup, data, and utility menus for using and configuring
the 1230. Figure 1-4, earlier in this section, shows the Main
Menu. When you first call up the Main menu, the cursor
highlights the upper left field, Timebase. When you return to
the menu, the cursor highlights the last selection you made.

To choose a menu from the Main Menu, press the hexadecimal
key associated with the menu. For example, press O for the
Timebase menu, 7 for a State Table, or B for the Storage menu.
You can also use the cursor keys to scroll to the menu selection
and then press ENTER. The selected menu is then shown on the
screen.

There are (fields) reserved for menus associated with options.
The analyzer displays a menu only if the option is installed. If
you don't have any options, these fields are blank. Ifyou press
those keys or try to select those fields, the analyzer ignores your
request. You can install up to three of these options in the 1230:

¢ Parallel printer

¢ RS-232C

e GPIB

¢ International notes

Other Menus

The 1230 has three types of menus: setup, data, and utility
menus. These menus are shown as screen or pop-up menus.
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Screen and Pop-up Menus

Some 1230 menus are screen menus, and some are pop-up
menus. Screen menus, such as the Channel Grouping menu, fill
the entire display. Pop-up menus, such as the Conditions menu,
don't fill the entire display. Pop-up menus are displayed on top
of screen menus. This is especially handy for the Conditions
menu, because you can look at your defined conditions and the
information on a screen menu at the same time.

Setup, Data, and Utility Menus

Setup menus let you set up the 1230 for different kinds of
acquisitions. For example, set-up menus let you link probes for
parallel data acquisition, specify channel groups, and set trigger
events. Data menus display acquired data in different formats,
such as timing diagrams and state tables. Data menus also let
you manipulate data; for example, compare two different
acquisitions. Utility menus control support features or menus
you add by installing options, such as parallel printer or RS-
232C ports.

The next three tables briefly describe the standard and optional
menu selections.
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Table 1-1
SETUP MENUS

Setup

Description

Timebase

Sets the sampling rate and clocking format
(asynchronous or synchronous), glitch detection,
and probe threshold voltage. This menu also lets
you link probes in the same timebase or in
separate timebases.

Channel
Grouping

Assigns probe channels to groups so that you can
acquire and display data in groups meaningful to
your application.

Trigger Spec

Defines the trigger statements that control data
acquisition and storage. Trigger statements
include fields that control trigger conditions,
number of occurrences of the conditions, trigger
actions, and destinations.

Conditions

Defines the word values for word recognizers
used in the Trigger Spec menu. Conditions may
also be used as comparison masks and in the
Search For function of the State and Timing
displays.

Run Control

Specifies which memory data is stored in, at what
memory location the trigger is stored, and when
the 1230 begins looking for the trigger condition.
This menu also controls the memory comparisons
executed from the state table display.

1-12
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Table 1-2
DATA MENUS

Data Menu

Description

Memory Select

Shows the main setup parameters for each of the
four memories. This menu also lets you choose
the memory you want to display as reference
memory. ‘

State

Displays acquired data in state table format. This
screen also shows the differences from memory
comparisons.

Disassembly

If you're using one of the optional microprocessor
disassembly probes, the screen displays
disassembly information in hardware or software
format.

Timing

Displays data using timing traces. This screen
also lets you reorder, duplicate, and delete traces
from the display to show only the information you
want.
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Table 1-3
UTILITY MENUS

Utility Menu Description
Storage Stores user-specified menu settings (setups).

This menu lets you reload stored setups ad data

previously stored.
System Sets the date, time, screen intensity, screen
Settings saver, and power-up diagnostics features.
RS-232C Sets the baud rate, word length, parity, and stop

bits for the optional RS-232C communication
protocol. Referto the RS-232C Operator's
Manual for information.

GPIB Sets up the General Purpose Interface Bus
interface option. Refer to the 1230 GPIB
Operator's Manual for GPIB information.

Printer Port Specifies how to use the optional printer port,
including the range of memory to print, the print
density, and other details.

Intemational Selects the language of the notes information
Notes (optional).

Using the Cursor
You can use the 1230 cursor keys to move around in menus and
screen displays.

In most cases, when you reach the end of a line or screen, the
cursor wraps to the other end of the line or screen.

The first time you call up a menu, the cursor appears in the
upper-left field for that menu. In general, if you move the
cursor, leave the menu and then return to it before making
changes in another menu, the cursor appears in the same field it
last occupied.

For some menus, the cursor tracks position between the
displays. For example, in data menus, the cursor tracks the
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same memory location (such as 0815) in each display so that you
see the same information in different display formats (state,
disassembly, and timing).

Changing Menu Fields

Each menu has fields that you can change to define the way the
analyzer triggers, displays, and stores data. For example, in the
Timebase menu, you can change fields that describe probe links,
data sampling formats and rates, glitch capture, and probe
threshold voltage.

Some fields have a list of parameters you can choose from. For
example, in the Timebase menu, you can choose two sampling
formats: Sync (for synchronous sampling) or Async (for
asynchronous sampling). Other menu fields are fields you can
edit by entering values from the keypad. For example, you can
edit a channel group name to be any 3-character string you
choose, such as DAT or INT.

There are different ways to change menu fields. For example, if
there's a list of parameters to choose from, you can usually press
0 or 2 to cycle through the list of selections. The menu bar at the
bottom of each screen lists the keys to press for each menu
function. For example, in the Trigger Spec menu, the trigger
timebase field is listed in the menu bar as Triggger
Timebase:D[T1]. This tells you to press D to change the trigger
timebase from T1 to another timebase. The value in brackets
tells you what the current selection is for that field.

Sometimes, just putting the cursor on the field lets you change
the field. For example, you can change a condition word
definition, such as XXFF, as soon as you move the cursor to the
definition field. Other times you may have to press ENTER to tell
the 1230 that you want to change a field. For example, to
change a channel group name, move the cursor to the name field
and press ENTER, then enter the group name you want by using
the keypad and cursor keys to enter characters.
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Scrolling Through Data

Some menus have more information than fits on the screen at
one time. For example, the state table contains information for
the entire 2K memory, but only 20 lines fit on the screen at a
time. For these menus, use the cursor keys to scroll more data
onto the screen.

When you reach the end of memory or the display, the data
wraps around to the beginning again so you can display the
beginning and end of memory at the same time. A blank line
separates the beginning and end of memory.

Using Menu Bars

At the bottom of each screen, a one-line help message (a menu
bar) tells you which keys to press for each menu function.
Figures 1-3, 1-4, and 1-6 show menu bars at the bottom of the
menus.

Some data and utility menus have more than one menu bar. In
these cases, press F to cycle through available menu bars. If
there's more than one menu bar for the menu, you don't have to
display a specific bar to use the functions listed on it. Menu bars
just remind you about menu functions. For example, one of the
State Menu bars tells you to press C to compare the display and
reference memories. You don't have to cycle through the menu
bars until you display the bar that lists the compare instruction.
As long as you're not in an editor, you can press C at any time in
the state table to compare memories and display differences.

An editor is a tool that lets you enter the characters you want
instead of selecting a predetermined value. For example, in the
Channel Grouping menu, you can list only valid channels in the
groups (such as A15-A00). However, you can edit the channel
group name to be any 3-character name you want (such as DAT
for data bus, or I/0 for input-output lines).

The menu bars that list editor functions are displayed only when
you're in an editor. These bars tell you which keys to press to
edit or change the field.
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For example, if you press ENTER while on the channel group
name, you can edit the name, and the menu bar automatically
changes to list the keys you can use to change the name.

Using Online Help

If you need information about a menu you are viewing, press
NOTES. The 1230 then displays a screen of information about
the current menu. You can press NOTES at any time to get
information. Press MENU to exit the on-line notes and return to
the previous display. Figure 1-7 shows an on-line help screen for
the Timebase menu.

Page @

Linked Probes: probes that use the same tinebase. Add or
delete timebases by changing links (requires 2 2 probes)
Changing links affects settings in other menus; save the
current setup in the storage menu, before changing links

Async. analyzer’s internal clock. At 20 nS rate,
probe channels 7-8 acquire data; at 1@ nS rate, channels
3-@; other rates, all channels.

Glitch: use async format, 40 nS rate or slower. Channels
7-0 acquire data and glitches.

Sync: external clock (usually fron systen under test),
Each probe using a sync clock must be individually
connected to the external clock source

For multiple timebases, you can specify 2 async time- -
bases nax. Also, the fornat must be async for multiple
probe links that exclude A. Exanple: if probes B,C,D are
linked (excluding A), tinebase for B,C,D must be async.
Tinebase for probe R may be async or sync.

Next Page.a Prev. Page,~ Extt Notes:MENU

Figure 1-7. Notes for Timebase menu. Press NOTES to display
information about the current menu. You can use the
cursor keys to scroll through other pages of notes about
other menus. After the notes information is displayed, you
can press MENU to return to the previous menu.
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Section 2
PROCEDURES

This section shows you how to set up the analyzer, restore the
default setup, and acquire data by triggering on events, glitches,
and clock cycles. These examples also show you how to mask
channels from the data display, compare two memories, and
store acquisition setups. This section is divided into these
discussions:

* Connecting to the SUT
¢ Setting up the 1230
® Acquiring data

. The examples of acquiring data use the demonstration test card
included with the 1230 Logic Analyzer. For more in-depth
examples, refer to the 1230 Logic Analyzer Workbook. The
workbook uses the test card to show more advanced examples
for acquiring data.

CONNECTING TO THE SUT

Before you use the analyzer, make sure you connect and power
up the probes to your system as shown in the following
procedure. Figures 2-1 and 2-2 show an example of how the
analyzer, probes, and SUT (system under test) can be connected.
Appendix C, Installation and Power Up, explains the power-up
procedure in detail.

1. Make sure power to the analyzer is off.

CAUTION

Do not connect any probe to the analyzer or SUT
unless power to the analyzer and SUT is off. If
you connect a probe when the analyzer is off and
the SUT power is on, too much current may flow
through the probe’s inputs and damage the probe.
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2. Connect the probes to the analyzer. The first probe should
always be plugged into probe slot A. Figure 2-1 shows the
analyzer and probe configuration.

3. Connect the probes to the SUT.

4. For synchronous acquisition, make sure that each probe's
clock lines are connected to the same points in the SUT.
For asynchronous acquisition, clock lines don't have to be
connected; the 1230 supplies an internally generated clock.

5. Power up the analyzer and probe.
6. Power up the SUT.

Probe cables plug into
front-panel connectors.

Lead sets plug into
pin connectors on probes.

Figure 2-1. Analyzer and probe connections. Make sure you turn
the analyzer and SUT power off before plugging in any
probes.

Setting the Clock Rate

You can acquire data at the rate of the clock in your SUT or the
analyzer's internal clock. Using the SUT clock is synchronous
sampling. Using the logic analyzer clock is asynchronous
sampling.
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If you acquire data synchronously, make sure that each probe's
clock lines are connected to the same SUT points. If you acquire
data asynchronously, you can set the clock rate in the Timebase
menu to incremental values between 40 ms and 10 ns. The
examples in this section show you how to set the analyzer's clock
rate for sampling data.

SETTING UP THE 1230

A setup is a set of parameters that tells the analyzer how to

acquire data from your SUT and display it in a format

appropriate for your application. For example, a setup includes
information about probe links, sampling rate, input signal

groups, and trigger conditions. ‘

The Default Setup

These procedures and examples use a 16-channel analyzer in the 1
default setup. The default setup puts all 16 input channels in |
one channel group (named by default, GPA) and triggers on all

don't cares. The asynchronous sampling rate is 1 ps.

If the default setup is loaded and the analyzer connected to your
SUT, you can press START at any time to acquire data. The
analyzer will trigger on the 512th data sample and fill memory,
stopping when the acquisition is complete. You can also press
STOP to stop the acquisition at any time. Appendix A explains
acquisition concepts in detail. Appendix B lists the default
analyzer menu settings.

Changing the Default Setup

To change the default setup, call up the appropriate menu and
use the keys listed in the menu bars to select values you want
for the menu fields. For example, you may want to acquire data
at a faster sampling rate. You may want to group the input
signals so that the address bus is in a different channel group
than the data bus. You may want to define a trigger condition
so that the analyzer acquires data only after a certain event
occurs.
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These procedures show simple examples of how and why you
would want to change the default setup. The three examples
that follow show how to set up the analyzer to do specific tasks,
such as trigger on a glitch. This discussion shows you how to:

¢ Set the asynchronous sampling rate

¢ Select a variable threshold voltage for your P6444 probe
¢ Group input signals

¢ Rename channel groups

¢ Define a condition

¢ Rename a condition

¢ Define simple and complex trigger statements

¢ Save (store) a setup

Making Changes Efficiently

When you make changes to the setup, it's important that you
make them in the right order. Some changes, such as changes to
the timebase in which you acquire data, affect many other
analyzer menus. Other changes affect only one or two fields in a
submenu. You can save time by setting up the menus in the
order of the greatest impact to the least:

1. Timebase
2. Channel Grouping
3. Conditions

For example, the analyzer must know how the acquisition
probes are linked before it can group the input signals into
channel groups in the right timebase. If you change a channel
group and then change probe links, the analyzer may have to
overwrite your channel group changes to make sure the groups
are appropriate for your probe links. However, if you change the
probe links first, you know that any changes you make to
channel groups will automatically be appropriate for your links.
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Restoring the Default Setup.

When you turn on or reset the 1230, the analyzer keeps the
same setup it had before being reset. Even if the setup name
field in the menu header says DEFAULT, if there is an asterisk
before the name (* -DEFAULT), there have been changes to the
default setup since it was loaded.

To load the original default setup listed in Appendix B, follow
these steps:
1. Press NOTES and ENTER at the same time. The
Initialization menu should now be displayed on your screen.
If they have been set to "on" in menu C, the diagnostics will
also run.

2. PressD to load the default setup.

3. Check the header line at the top of the menu. In the upper
right corner, the setup name field in the header line should
now say -DEFAULT. The asterisk, if it was displayed
before, should now be gone from this field. The asterisk
meant that the setup had been changed since it was loaded.

You can now press MENU to call up the Main menu. The other
menus should reflect the default setup listed in Appendix B.

Set a Sampling Rate
The default sampling rate is 1 psec. To change the rate, follow
these steps.

1. Press MENU, then 0O to call up the Timebase menu.
Use the cursor keys to move to the rate field.

3. Press 0 or 2 to cycle through the rate selections from slower
to faster or faster to slower. Figure 2-2 shows a Timebase
menu with a sampling rate of 80 ns.
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=1
Linked
Probes 1B Format Rate Glitch Threshold
M I[BME 60nS Yes VAR +5.9V

B 12 Async 1008 No ECL -1.3V
C ITIL +1. 4
D HCMOS +2.5V

4 || Select: 0,2
v Change Links: A,D

Figure 2-2. Sampling rate and threshold voltage. Using an

asynchronous sampling format lets you choose a sampling
rate appropriate for your SUT. Using a P6444 probe
(instead of a P6443 probe) lets you select a variable
threshold voltage for your acquisition.

Select a Variable Threshold Voltage

If you're using a P6444 acquisition probe, you can choose the
threshold voltage at which the 1230 recognizes a data high or
low. The P6443 acquisition probe uses a threshold voltage of
TTL +1.4 V (you can't change the threshold voltage for a P6443
probe). To change the threshold voltage for a P6444 probe,
follow these steps:

L

2.

2-6

In the Timebase menu, use the cursor keys to move to the
threshold voltage field.

Press 0 or 2 to cycle through the voltage selections (TTL,
HCMOS, ECL, and VAR) until you select VAR.

Move the cursor into the threshold polarity field and press 0
or 2 to toggle from positive to negative polarity. For
example, select a negative polarity.

Move the cursor into the voltage field, and use the 0 or 2
keys to cycle through the digits 0-9 to select the digits you
want for the threshold. Move the cursor to the next digit.
You can choose a threshold from 0.1 to £9.0 V (you can't
choose a threshold of 0.0 V).
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Figure 2-2 shows different threshold voltages.

Group Input Signals

The default setup puts each probe's 16 input channels in a
different group. You can change the groups so that up to 32
channels are grouped together. You can also delete input
channels from the groups so that data is displayed only on
specific channels. Grouping channels lets you display acquired
data in the groups and radixes most appropriate for your
application. In this example, the 16-channel acquisition probe is
connected to an 8-bit data bus (D7-D0) and an 8-bit address bus
(A7-A0). SUT address lines A7-A0 are probe inputs A07-A00
and SUT data lines D7-DO0 are probe inputs A15-A08. Follow
these steps to group the address and data lines separately.

1. Press MENU, then 1 to call up the Channel Grouping menu.
All 16 input channels are in channel group GPA by default.

2. Move the cursor to the channel labeled A15.

3. Delete channels A15-A08 from the group (you must delete a
channel from the group it's in before you can add it to
another channel group). Press 0 to delete A15, press 0 to
delete the next channel, and so on. Channels A15-A08 are
now listed in the unused channels list at the bottom of the
screen.

4. Add channels A15-A08 to channel group GPB. Move the
cursor to channel group GPB and enter the first channel,
A15 (press A, 1, 5, on the keypad). Then press E seven
times to add the rest of the channels. Pressing E adds the
next available consecutive channel to the group.

Figure 2-3, displayed after the next procedure, shows the
Channel Grouping menu with the channel groups changed.
(Figure 2-3 also shows that the channel group names are
changed.) The next procedure shows how to change channel
group names.
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Rename Channel Groups

The 1230 lets you rename channel groups to any 3-character
name you want. Being able to name channel groups lets you see
quickly and easily what information is acquired for each group
in the data displays. Follow these steps to rename channel
group GPA to ADD (for address bus) and group GPB to DAT (for
data bus).

1.

2.

In the Channel Grouping menu, move the cursor to the
name of the first group, GPA.

Press ENTER to tell the analyzer you want to change the
name of the channel group. The cursor now highlights only
the first character of the name.

Enter the new name for the channel group; for example,
since this group represents the 8-bit address bus, enter ADD
directly from the keypad. As soon as you enter the third
character, the cursor saves your changes and moves to the
next field. (You can also press ENTER while still on the
group name to save your changes.)

Move the cursor to the group GPB and press ENTER to
change this name too.

Enter the new name for this channel group; for example,
DAT for the 8-bit data bus. Enter the hexadecimal
characters D and A directly from the keypad, and use A (or
V) to cycle through the available characters until you select
T for the third character. The cursor automatically moves
to the next field when you enter the third character.

The Channel Grouping menu should now look like Figure 2-3.
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TUE, JAN 19, 1989 14:27 3 -DEFAULT

Group Radix Pol TB Channel Definitions

ADD HEX + T1 AAARAAAA
80000000

76543210
DA 1] HREX + T1  AAANRARAA
11111100
54321098
GPC HEX
GPD HEX
[

Cursor.Ay 4»  Edit name.ENTER Default Groups:F

Figure 2-3. Channel Grouping menu. The channels are split into
two 8-bit groups, ADD and DAT. In this example, group
ADD contains A07-A00, the input address signals A7-A0.
Group DAT contains A15-A00, the input data signals D7-
DO. When you delete channels, spaces may appear in the
display. When you call up the menu again, the spaces will
automatically be deleted.

Define a Trigger Condition

The 1230 lets you define conditions on which the analyzer will
trigger. Defining conditions lets you acquire only the data you
need from your SUT. For example, you may want to store only
the sequence of a subroutine, so you would define the beginning
and end of a subroutine as conditions of the trigger program.

The example shown here uses one channel group called ADD (for
address bus) with 16 channels. Follow these steps to define the
beginning and end of a subroutine as conditions of the trigger
program.
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1. Press MENU, then 3 to call up the Conditions menu. The
default condition word definitions are all don't cares (except
for MASK in software version 4.0).

2. Move the cursor to the condition word definition for
condition A.

3. Enter the value for the beginning of the subroutine; for
example, 2053. As soon as you enter the value for the last
digit, the cursor automatically wraps around to the
condition name again.

4. Move the cursor to the condition word definition for
condition B.

5. Enter the value for the end of the subroutine; for example,
2080. Figure 2-4 shows these condition word definitions.

CONDITIONS

Synbol ADD

hex
f . 205§
B v 2080
C ¢ 00

4ar Enter WHord: Hex Pad, X (Don’t Care)

Figure 2-4. Defining conditions. Condition A, the beginning of the
subroutine, is 2053; condition B, the end of the subroutine,
is 2080. The cursor highlights each digit of the definition
separately. You can re-size the menu to show more or
fewer conditions by pressing F and C.

Rename a Condition ‘

You can rename any of the 24 conditions you can define. In this
example, since you already defined two conditions to be the
beginning and end of a subroutine, the following steps show you
how to rename those conditions to names meaningful for the
example.
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1. Move the cursor to the condition name A.

Press ENTER to tell the analyzer you want to edit the
condition name.

3. Enter the name SUB BEG to change A to a name more
representative of the beginning of the subroutine. Enter
hexadecimal characters B and E directly from the keypad.
Use the cursor keys A and V¥ to enter the other characters
(S, U, and G). Press DON'T CARE to enter a space.

4. Press ENTER when you're done to save your change. The
cursor then highlights the entire condition name.

5. Follow steps 1 through 4 for condition B to rename that
condition SUB END (for the end of the subroutine). The
Conditions menu should now look like Figure 2-5.

| CONDITIONS
Synbol ADbD
hex
SUB BEGC : 20853
SUB ENY : 2030
( L 0 ¢ 4
= T ——— —

Direct Entry: Hex Pad Exit: Enter
. Space D |

Select 1Ay

Figure 2-5. Renaming conditions. Condition A, the beginning of the
subroutine, is renamed SUB BEG. Conditiom B, the end of
the subroutine, is renamed SUB END. The cursor
highlights each digit separately as you change it.
Conditions are always listed in the default order: A-X.
Make sure you don't give two conditions the same name
(for example, define two conditions as SUB END), because
the analyzer looks for conditions in the default order A-X.
If the first SUB END occurs, the analyzer will never look
for the second SUB END.

At this point and for this example, you would define the trigger

statements so that when SUB BEG occurs, the 1230 turns
storage on and when SUB END occurs, the analyzer turns
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storage off. The next procedure shows how to define simple and
more advanced trigger statements.

Choose a Trigger Statement

A trigger statement tells the 1230 what to trigger on, how to
store data, and when to fill memory and stop. You can choose if-
then or if-then-else trigger statements to define your trigger
specification. The default configuration is an if-then statement
for simplicity. This discussion shows you how to:

* Trigger on a clock cycle
* Trigger and store only a subroutine
* Trigger on an intermittent condition

Trigger on a Clock Cycle. Follow these steps to define a
simple if-then trigger statement that tells the 1230 to trigger on
the 1000th clock cycle.

1. Press MENU, then 2 to call up the Trigger Spec menu. The
cursor highlights the condition in the trigger statement,
which by default is A.

2. Press 0 to cycle through the conditions and select Clock as
the trigger condition. Since the default condition is A, you
should only have to press 0 once to select the clock.
(Pressing 2 cycles through the trigger conditions in the
opposite direction.)

3. Move the cursor to the count field and press ENTER to tell
the 1230 you want to change the clock count.

4. Enter the value 1000 directly from the keypad. As soon as
you enter the last digit, the cursor automatically saves your
change and moves to the next field.

The trigger statement should now look> like Figure 2-6.
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MED, NOV 29, 1989 11:83 J -DEFAULT

Level Condition Count Action Dest

1 IF (] J«FUCITN THEN [ TRIG ) & [ FILL )
2

3

4

5

COUNT: Range: @G801-4896, Press ENTER to edit.

How nany tines the condition must go from false to
true for the action (IRIG, SIROFF, etc.) to be taken.

Func.F Cursor: Avdp Edit.ENTER

Figure 2-6. Trigger on a clock cycle. This trigger statement tells
the 1230 to trigger and fill memory on the 1000th clock
cycle.

Store Only a Subroutine. To define a more complex trigger
statement, you can use up to 14 levels of if-then statements or if-
then-else statements. For example, you can trace a subroutine
with two simple if-then statements:

1. Turn storage on at the beginning of the routine.
2. Turn storage off at the end of the routine.

Follow these steps to define two trigger statements. For this
example, condition A is the beginning of the routine and
condition B is the end of the routine.
1. In the Trigger Spec menu, move the cursor to the condition
field and press 0 or 2 to cycle through the available
conditions until you select A.
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2. Move the cursor to the count field and press ENTER to
change the clock-cycle count, then enter the value 0001
directly from the keypad.

3. Move the cursor to the action field and press 0 or 2 to cycle
through available actions until you display STR ON. This
tells the 1230 to turn storage on when A occurs.

4. Move the cursor to the destination field and press 0 or 2 to
cycle through the available destinations until you display
CONTIN. This tells the analyzer to execute the instruction
on the next trigger level.

5. Move the cursor down to level 2 and press ENTER to display
another if-then statement. When you do this, the cursor
highlights the condition field, which by default, is always A
(or the condition name representing A, the first definable
condition).

6. Press 2 (or 0) to cycle through the available conditions until
you display B. Since the default condition is A, you should
have to press 2 only twice to display B. The count field
should specify 0001 as the default cycle count.

7. Move the cursor to the action field and press 0 or 2 to cycle
through the actions until you display STROFF. This tells
the 1230 to turn storage off when B (the end of the
subroutine) occurs.

8. Move to the destination field and press 2 (or 0) to cycle
through the destinations until you display GOTO 1. This
tells the analyzer to go back to trigger statement 1 and look
for the beginning of the routine again, repeating the storage
sequence.

The Trigger Spec menu should now look like Figure 2-7.
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WED, NOV 29, 1989 11:66 J -DEFAULT
Leve] Condition Count fiction Dest

1 IF [ IE]+(0001) THEN [ TRIG 1 & [ FILL )

2 IF IB 1+{ 80011 THEN [STROFF] & [GOTIO 1]
3
q
3
CONDITION:
GPA GPB
Symbol  hex hex
] L0 NN

Func.:F  Cursor.avy4r Select.8,2 Instruction.ENIER

Figure 2-7. Store a subroutine. This trigger statement tells the 1230
to turn storage on when A (the beginning of the
subroutine) occurs and turn storage off when B (the end of
the subroutine) occurs. Because the destination fieldisa
GOTO statement, the 1230 returns to trigger statement 1
and repeats the sequence until you press STOP.

Since you didn't specify a trigger action for this series of
statements, you have to press STOP to stop an acquisition after
you press START. If you define your trigger statements to enable
the analyzer to trigger, the analyzer stops the acquisition at the
trigger point and fills memory with the data you specified for the
acquisition.

Trigger on an Intermittent Condition. You may want to
trigger and store data if a condition doesn't occur. For example,
if your SUT calls a subroutine, and then an interrupt sometimes
occurs within 100 clock cycles after the subroutine is called, you
want to know why the interrupt is occurring. To do this,
because the interrupt is intermittent, you want to store
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information when the interrupt occurs, but not when the
interrupt doesn't.

You want two trigger statements:
1. Look for the beginning of the routine.

2. If the interrupt doesn't occur within 100 clock cycles, look
for the beginning of the subroutine again. Otherwise, if the
interrupt occurs, trigger and fill memory.

Because you're counting clock cycles, you must consider the
number of triggering levels you are using. The analyzer uses 2
clock cycles (or 80 ns, whichever is greater) to go to the next
trigger level. To count 100 clock cycles in statement level 2 from
the beginning of the subroutine, which is in statement 1, use 98
as the count number instead of 100. The analyzer uses 2 cycles
to go from level 1 to 2, and then counts 98 more clock cycles
before looking through its acquired memory for the interrupt
condition.

The first trigger statement is a simple if-then statement. The
second statement is an if-then-else statement. The 1230
features an advanced mode of triggering that lets you use if-
then-else statements. Follow these steps to set up this more
complex trigger specification.

1. In the Trigger Spec menu, press F to display the Mode
menu bar, then press 1 to toggle the triggering mode from
basic to advanced. The menu bar at the bottom of the
screen should now say Mode 1: [Advanced], the current
triggering mode. Pressing 1 again will toggle you back to
Basic mode.

2. Iftrigger statement 1 is not already a simple if-then
statement, move the cursor to statement 1 and press ENT ER
to cycle through the statements until you display the if-then
statement. (Pressing ENTER on the count field puts you in
an edit mode for changing the count cycles. Pressing ENTER
on any other field cycles through the available trigger
statements.)
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3. Use the cursor keys and the 0 and 2 select keys to change
the trigger statement for level 1 to look like this:

IF [A 1*[0001] THEN [NOP ] & [CONTIN]

4 Move the cursor to the trigger statement for level 2 and
press ENTER until you display an if-then-else statement as
shown in step 5. (You should cycle through the statements
in this order: if-then, if-then-else-if-then, if-then else, and
if-then-else-store-only.) -

5. Use the cursor keys and the 0 and 2 select keys to change
the statement to look like this:

IF [CLOCK 1*[0098] THEN [NOP ] & [GOTO1]
ELSE IF [INT ] THEN [TRIG] & [FILL 1]

Figure 2-8 shows the Trigger Spec menu now.
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TUE, JAN 10, 1989 14 33 { -DEFAULY

Level Condition Count Action Dest
1 IF [SUB BEG 1»{9G81) THEN [ NOP ] & [CONTIN] (
2 IF [ Clock 1x{9098] THEN [ NOP ) & {GOTO 11
ELSE IF [INT ] IHEN [ TRIG ] & [ FILL 1]
3
Synbol ADD
hex
SUB BEG : 20823
SUB END : 2680
I 0866

A Edit Synbol: ENTER

4 Hindow lUlp : T
v Hindow Down: ¢

New:MENU, then Hex Key .

Menu:MENU Return:MENU twice

Figure 2-8. Trigger if INT occurs. This trigger statement tells the (
analyzer to trigger if the interrupt condition occurs within
100 clock cycles of the beginning of the subroutine. The
clock count field is 98 instead of 100 because the analyzer
uses 2 clock cycles to jmove between trigger statement
levels.

Set the Trigger Position

It's important that you specify the trigger position so that
memory is filled with the data you need to see. For example, if
you want to see what led up to a trigger condition, tell the
analyzer to fill memory with pre-trigger data and position the
trigger near the end of the analyzer's memory. This lets you see
almost 2K of acquired data that occurred before the trigger
condition. If you want to see what happens after a condition
occurs, position the trigger near the beginning of memory so that
most of the stored data is post-trigger data.

The Run Control menu in Figure 2-9 shows how to set up the

analyzer so that you look at the events leading up to the trigger
position.
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IUE, JAN 1@, 1989 14:35 T -DEFAULT
lpdate Memory ! (€§] Display: [Tiningl
Irigger Position: [1536] e | I | 2K

Look for Trigger: [After Pre-Irigger Memory Full

Conpare + [Manual)
Conpare Mewory 1 to Mewory: [2]

Conpare Mem Locations: [@08@]) to [2047]
lIse Channel Mask + [SUB BEG ]

Display Data at least: [J] seconds

ADD DAT
Synbol hex hex
SUB BEG : 23 X

U

Cursor. Av4p Select: 8,2 .

Figure 2-9. Setting the trigger position. The trigger positionis

1536, about three-quarters of the way through the
analyzer's memory. The analyzer will look for the trigger
after the pretrigger memory is full so that you can see

those 1536 locations filled with acquired data.

Save a Setup
The analyzer features a storage menu to let you save

your setup

parameters. This saves you time because you can reload the
saved setup with a few keystrokes instead of manually changing
menus to match the previous setup. Section 5, Utility Menus,

gives in-depth information about storing setups.

ACQUIRING DATA

These examples show you how to set up and acquire data for

three cases:

* Trigger on anything

* Trigger on a specific value
e Capture a glitch
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The procedures take you through the complete setup and
acquisition for each example, showing the timing and state table
displays for the acquisitions. Use the demonstration test card
supplied with this manual to make the acquisitions. For more
in-depth examples using the test ¢ard, refer to the 1230 Logic
Analyzer Workbook.

Required Equipment
For these procedures, you need a 1230 Logic Analyzer with:

¢ Test circuit (part number: 671-0049-00)
¢ 1 P6444 or P6443 data acquisition probe
* 2lead sets

The analyzer used in these examples is a 16-channel analyzer.
You can follow the examples if you have more channels installed
in your analyzer, but the test card will use only 16. If your
analyzer has more than 16 channels, the menus will display the
extra channel groups that the analyzer sets up by default.

You can use a P6444 or P6443 acquisition probe to do the
examples in this section. These procedures refer to the P6444
probe, which lets you select a variable threshold voltage for
sampling data. There are no differences in these procedures for
using a P6443 probe rather than a P6444.

The test circuit (shown in Figure 2-10) generates sample signals.
Test cards vary, so your acquisitions may not look exactly like
those shown here. A 3 V battery powers the circuit, which
includes 24 data pins, 3 clock pins, 3 grounds pins, and a glitch
pin. All the pins are clearly labeled on the test card. The circuit
oscillator runs at about 220 KHz, and several of the data lines
have glitches mixed with data.
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NOTE

To prolong the life of the battery, keep the test
circuit turned off when not in use. Da not leave
the test circuit turned on with the 1230 turned
off: do not leave the test circuit turned off when
the analyzer is turned on. In either case, the
battery will drain rapidly. The battery’ can be
replaced with Tektronix part number 146-0069-
00. Lift the clip over the battery to remove or
insert the battery.

Handle and dispose of lithium batteries with
special considerations. Improper handling may
cause fire, explosion, or severe burns. Do not
recharge, crush, disassemble, heat the battery
above 100° Celsius, incinerate, or expose contents
of the battery to water. To avoid personal injury,
observe the proper procedures for handling and
disposing of lithium batteries given next.

If you remove the test circuit's lithium battery, dispose of the
battery in accordance with local, state, and national regulations.
Typically, small quantities of batteries (less than 20) can be
safely disposed of with ordinary garbage in a sanitary landfill.
Larger quantities must be sent by surface transport to a
Hazardous Waste Disposal Facility. The batteries should be
individually packaged to prevent shorting, and packed in a
sturdy container that is clearly labeled:

Lithium Batteries -- DO NOT OPEN.
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Figure 2-10. Test circuit.
PROBE CONNECTIONS

Follow these steps to connect the 16-channel acquisition probe to
the analyzer.

1. Make sure power to the 1230 and test card is off.

CAUTION

Make sure power to the analyzer and test card is
off. If you connect the acquisition probe to the
1230 and test card when power to the 1230 is off
and power to the test card is on, too much power
may flow through the probe and damage the
probe.

2. Plug the acquisition probe into slot A on the analyzer's front
panel.
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3. Connect two of the lead sets to the test circuit as follows. Do
not connect lead sets to probes yet. Figure 2-11 shows how
to connect probe leads to the test circuit.

a. Connect one lead set to test card bits 0-7. Start by
connecting the black wire to bit 0; connect sequential
wires (black, brown, red, orange, yellow, green, blue,
violet), ending with the violet wire to bit 7.

b. Connect the other lead set to bits 8-15 in the same
manner, starting with the black wire to bit 8.

c. Connect the white wire on each lead set to the ground
(GND). There are three GNDs on the test circuit (one by
bit 0 and two near the CLKSs); you can connect to any of
them. Do not connect the gray wire on either lead set.

NOTE

Always connect the white lead to ground. This
improves performance by limiting noise and cross
talk between channels.

4. Plug the lead set connected to bits 0-7 into the probe's low-
order channels (D0-D7). Plug the other lead set into the
probe's high-order channels (D8-D15). Grooves in the lead-
set plugs show how to align the plugs in the acquisition
probe sockets.

5. Turn on the analyzer, then turn on the test circuit.

6. Press D on the analyzer's front panel to reset the 1230 to
the default setup. The header line at the top of the screen
should now say -DEFAULT.

7. Press MENU to call up the Main menu. You're now ready to
go through the examples.

1230 Logic Analyzer Operator's Manual 2-23




Procedures

Flying Lead plugs
into Grabber Tip

Flying Lead slips @
over Test Card Pins —e

Figure 2-11. Connecting to the test card. Make sure that power to
the SUT is off before connecting probe leads. When the
probe leads are connected, make sure you turn the
analyzer on before turning on the SUT.

EXAMPLE 1: TRIGGER ON ANYTHING

Because you're using the default setup to trigger on anything
(Condition A = all don"t cares), you shouldn't have to change any
of the setup menus to acquire data. If you do not have the
default setup loaded, follow these steps:

1. Press NOTES and ENTER at the same time until the analyzer
resets.

2. Press D to upload the default setup. The header line at the
top of the menu should now say -DEFAULT. The setup
name field should not include a highlighted asterisk. If
your setup name field says * -DEFAULT, you've made
changes to the default menus, and should reload the default
setup by initializing the analyzer and pressing D again.

3. Display each of the setup menus to make sure they match
the menus shown in Figures 2-12 through 2-16. For
example, press MENU, then 0 to call up the Timebase menu.

4. Press START to acquire data on the first clock pulse after
you press START.
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As soon as the pretrigger memory is full, the analyzer looks for
the trigger, which is all don't cares. Since the trigger condition
is all don't cares, the analyzer triggers on the first data sample
after pre-trigger memory is filled. When the analyzer acquires
enough data to fill memory, it stops the acquisition and displays
the data in timing format, as shown in Figure 2-17.

Linked )
Probes IB Format Rate Glitch Threshold

o n 18 N ITL 414

A& |l select: 0,2
v Change Links: #,D

Figure 2-12. Default Timebase menu.

TUE, JAN 10, 1989 KRS 14:36 -DEFAULY
Group Radix Pol IB <Channel Definitinns

) W + 11 AAARARAAAAARAAAR
0000000000

111111
5432189876543210
GPB  HEX
GPC  HEX
GPD HEX

[Prohe UNUSED CHAHNELS
)

Edit name:!ENTER Default Groups.:F

CUpsor. Av 4

Figure 2-13. Default Channel Grouping menu.
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i1:14 -DEFAULI
fiction Dest

WED, NOV 29, 1989
Condition

1 IF }+10001) THEN [ TRIG ) & [ FILL )

Trigger Spec
Count

2
3
q
b
CONDITION:
GPA GPB
Symbol  hex hex
(] L0000
Func:F Cursor.Av4r Select:B8,2 Instruction:!ENITER

Figure 2-14. Default Trigger Spec menu. If condition A occurs once,
the 1230 triggers, fills acquisition memory, then displays
data. Since no specific data value is being looked for, the
1230 triggers on the first sample after the trigger is

enabled.
Synbol GPA
hex
. 000
B T on
( HI 00§
2 | Edit Sunbol: INTER
b Hindow lip : F
v Hindow Down: C

Figure 2-15. Default Conditions menu. The Conditions menu isa
pop-up menu; in this case, it is displayed on top of the
Trigger Spec menu.
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TUE, JAN 10, 1989 14 37 -DEFAULT

Update Memory Display: [Tiwingl
Irigger Position: [8512] e T ] 2K
Look for Trigger: [After Pre-Trigger Memory Fulll

Conpare + [Manuall
Conpare Memory 1 te Memory: [2]

Conpare Men Locations: [0008] to [2047)
lise Channel Mask HE (] ]

Display Data at least: [3] seconds

GPA
Syrbol hex
] LD 0044

Lursor. Av4r Select: 8,2

Figure 2-16. Default Run Control menu. New data will be stored in
memory 1 and displayed in timing diagram format. The
trigger will be positioned at memory location 512, and the
1230 will begin the trigger search after pretrigger
memory (in this case, 511 clock cycles) is full.
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11 Asyn 1 1§ Cur:@ 3 2k

Ref = © Cursor = 2023 Re.f to Cursor = +2.023nS
]

]
L R R R I I O O R O I I I L I B R I B R I R R R B R B I )
1

— ] 1

|
1
1
1
1
1
|
1
!
1
]
|

PAY
GPAGS

\
.PAA?) )

PAGE
PAGS
PA04 — m—

- s D e s @D b e e D e DD D
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Figure 2-17. Timing diagram for Example 1. For this acquisition,
the cursor appears near the end of memory. Use the
cursor keys to move the cursor through the acquired
data. To move the cursor quickly, set a higher scroll rate.
You can set a scroll rate from 6 to 96 as long as the scroll
rate is not greater than the resolution. The menu bar
shown here tells you which keys to press to change the
resolution and scroll rates.

You can change the display resolution for the Timing menu so
that you show more or less clock cycles of acquired data on the
screen at the same time. When you do this, an indicator in the
memory bar changes size to show you how much of the memory
you are actually viewing. Press 4 to increase the resolution.
Increasing the resolution lets you show fewer clock cycles in
more detail. If data transitions are close together, increasing
the resolution lets you show these transitions in more detail.

NOTE

Use resolutions less than 2048 for making timing
mensurements with the reference cursor.
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Press 5 to decrease the display resolution. If you want an
overview of the entire acquired memory, decrease the resolution
to 2048. You can also use the resolution of 2048 to quickly locate
a trigger or other event. Figure 2-18 shows the entire memory
for the test card acquisition.

NED, JAN 11, 1989 12:54 J -DEFAULT
I1 Asyn 1 pS CuriB I - ] 2k
Ref = @8 Cursor - 2023 Ref to Cursor = +2.0823nS

j

—
e e D e (e b (D e bt e (D e D D ©

|

IR EERERE 5
o=l lacllacliaslacl ezl laz) b=l la=} fa=d haz}
o| || DD DD D D|D|D
@ 2| D D | |t b | b | | b
Cnl SN 5| D Bl mof—] ool | en

N 1 1

I L
GPABY
GPAB3
GPAG2
GPABI M L
GPAGR f1J1JLfLrU1J1JlILfU1J1JLTLFU1JTJLFLFU1JTTLTIIU{.

Func:¥ Resolution:.4,d [2848] Scroll Rate.7,8 [ 96 1

Figure 2-18. Decreased resolution. You can increase the display
resolution to see more detail of fewer clock cycles, and
decrease the display resolution to see more clock cycles at
less detail. Press 4 to increase the resolution (show more
detail of less acquisition cycles) and 5 to decrease the
resolution. An indicator in the memory bar changes size
as the display resolution changes, showing you how much
of the memory you are actually viewing. This figure
shows a resolution of 2048 so you can see the entire
contents of memory in one screen. The solid bars mean
that there is too much information for the detail to be
shown at this resolution.

You can display acquired data in timing, state table, and

disassembly formats (disassembly display requires that an
optional disassembly probe be connected to the 1230). To show
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the acquired data in a state table, press MENU, then 7. The
display should look like Figure 2-19.

WED, JAN 11, 1989 12 55 § -DEFAULY
hex

1994 175F

1995 1?5F

1996 1?5F

1997 175F

1998 175F

1999 BCSF

Scroll:ay  Cursocr:<r  Jump:ENTER  Radix:E

Figure 2-19. State table for Example 1.

The state table and timing diagrams show the data at the same
locations. For example, if you display locations 1994 to 2013 in
the state table, the timing diagram also displays those locations
in the center of the screen, and vice-versa. The state table
displays whatever 20 addresses are located around the cursor in
the timing diagram screen, no matter what the timing display
resolution is.

EXAMPLE 2: TRIGGER ON A SPECIFIC DATA VALUE

To help you locate specific events in your system under test,
logic analyzers have the ability to recognize and trigger on a
specific data pattern. This lets you store only the data you need.

In this example, you trigger on the hexadecimal value A6E5. To
do this, the only change you need to make from Example 1 is to
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set up a condition defined as AGE5. Follow these steps to define
a specific trigger condition:
1. Press MENU, then 3 to call up the Conditions menu.
Move the cursor into condition A's condition word and enter
the value A6E5. Figure 2-20 shows the new Conditions
menu.

3. Press MENU, then 2 to call up the Trigger Spec menu.

4. Move the cursor into the condition field, which should still
specify A as the trigger condition. The viewport (window)
at the bottom of the screen should list the new definition for
condition A. Figure 2-21 shows the new Trigger Spec menu.

Synbol GPA

hex
N A6ES
B D+ 04 ¢
C HED ¢ ¢4 {

—& | Ldit Synbol: ENIIR
4 Nindow Up : F
v Hindow Down: C

Figure 2-20. Define a specific condition.
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HKED, NOV 29, 1989 11:15 J -DEFAULT
Level Condition Count fction Dest
i IF (NN} 6001) THEN [ TRIG ) & [ FILL )
2
3

4

CONDITION:

GPA GPB
Synbol  hex lex
f CABEY WX

Cursor:aver  Select:!B8,2 Instruction:ENTER

Figure 2-21. Make sure the Trigger Spec matches.

5. Press START. The 1230 begins acquiring data on the first
clock pulse after START is pressed. Once the pretrigger
memory is full, the 1230 starts looking for the trigger. The
next time AGES occurs, the 1230 will trigger, fill memory,
and display data in a timing diagram.

6. Press MENU, then 7 to call up the corresponding state table.
Figure 2-22 shows the state table after you find the trigger
event in step 7.

7. Press 1 to begin a search for the trigger condition which is
the default search event in the state table. If the trigger is
not the current search event, press 0 or 2 to cycle through
available conditions until you select the trigger. The menu
bar at the bottom of the screen automatically changes to
display the search event when you press 1 to do the search
or 0 or 2 to select another event. Figure 2-22 shows the
trigger event in the state table.
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8. Call up the Timing menu again to see the trigger event in
the timing traces. Figure 2-23 shows the trigger event in
the timing diagram.

Loc  GPA
hex
8582 7CF3
8503 17CF3
8584 7CF3
8505 7CF3
8506 7CF3
0507 A6F4
8568 A6F4
8509 A6F4
0510 A6F4
8511 A6F4
6EY
8513 A6GES
8514 AGES
8515 AGES
8516 AGES
8517 A6Ch
8518 A6C6
8519 A6C6
8520 A6C6
8521 A6C6

MED, JAN 11, 1989 13 80 § -DEFAULI
{foc_ A ]

Search for: @,2 [Irigyer 1 Do Seamch: 1

Figure 2-22. State table with trigger event. The trigger event in
the state table shows that the trigger occurred on the
hexadecimal value AGES.
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NED, JAN 11, 1989 13 00 J -DEFAULY
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F Resolution:4,5 [ 96 ] Scroll Rate:7,8 [ 96 1

Figure 2-23. Timing diagram with trigger event. When the cursor
is on the trigger point (location 512), the binary readout
at the far right of the screen shows that the analyzer
triggered on the hexadecimal value AGE5.

Example 3: Capturing Glitches

For simple acquisitions, you can acquire glitches generated by
your SUT by toggling glitch capture from no to yes in the
Timebase menu. Glitches are explained in detail in Appendix A,
Logic Analyzer Concepts.

Probe Connections

The test circuit generates glitches intermixed with data on bits 9
and 12 as well as on the pin labeled Glitch. To change the
connections to the test card so that you can monitor the glitches,
follow these steps:

1. Turn off the test circuit, then turn off the analyzer.
2. Disconnect both lead sets from the acquisition probe.

3. Plug the lead set connected to bits 8-15 into the probe's low-
order channels (D0-D07).
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Disconnect the violet lead from bit 15 (probe channel D7)
and attach it to the test card pin labeled GLITCH.

Turn on the analyzer, then turn on the test card.

Menu Setups
Follow these steps to set up to acquire glitches.

1.
2.

Call up the Timebase menu.

Move the cursor to the glitch field and press 0 or 2 to toggle
glitch capture to yes. Turning glitches on may change your
channel groups and conditions because the analyzer
acquires glitches only on the lower 8 bits of the probe.
Section 3, Setup Menus, describes the features and
restrictions of glitch capture in detail. Figure 2-24 shows
the Timebase menu.

Press MENU to save your change and leave the menu.

Press ENTER to confirm your change when the analyzer
prompts you with this message:

0K to change Glitch?
May change Channel Groups and Conditions.
Press ENTER to Proceed or MENU to Abort

When you press ENTER, the analyzer is set up to acquire
data and glitches on the lower 8 channels (0-7) of the
acquisition probe and use the memory from channels 8-15
to store glitch information. When you confirm glitch
capture, the analyzer automatically drops channels 8-15
from the channel groups and defined conditions. Figures 2-
25 and 2-26 show the new Channel Grouping and
Conditions menus.

Call up the Conditions Menu.

Move the cursor to condition A's condition word and enter
all don't cares for the definition. Figure 2-26 shows the new
Conditions menu.
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7. Press START. The analyzer acquires data and glitches.
When the acquisition is complete, the analyzer displays the
data in timing format as shown in Figure 2-27. Glitches are
shown as condensed, highlighted marks.

Linked
Probes 1B Format Rate Glitch Threshold
BB 1 Async 1 s ML +.4

“’ Select: 0,2
v Change Links: @,D

Figure 2-24. Turn glitch capture on.
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MED, JAN 11, 1989 13:01 J -DEFAULT

Group Radix Pol IB Channel Definitions

HEX  + T1 AAARAAAR
76543210

GPB HEX
GPC HEY
CPD HEX

[Prohe UNUSED CHANNELS

Al 15 1413 12 11 18 @9 @8

Default Groups:F

Edit name.ENTER

Cursor. Av 4»

Figure 2-25. Channel groups for glitches. Glitches are acquired
only on probe channels 0-7. When you turn glitch capture
on, channels 8-15 are automatically removed from the
channel groups and shown in the unused channels list at
the bottom of the screen. You can't use these channels
again until you turn glitch capture off in the Timebase
menu.
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Synbol GPA
hex
(] H -4
B I+ 4
C o ¢
a
4 Enter Hord: Hex Pad, X (Don’t Care)
v

Figure 2-26. Conditions for glitches. Set condition A to all don't

cares (X). Because the analyzer acquires glitches only on
the lower 8 bits of the probes, the first two hex digits of
condition A from the last example were automatically
removed when you turned glitch capture on.

WED, JAN 11, 1989 13 @3 § -DEFAULY
1 Asyn 1 4§ Curil 2k

Ref = @ Cursor = 3512 Ref to Cursor = +351218
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PRSI
PAD R R W
PABY S —| |-

| SN R |
1 g

:

Y X I X ]

|

]

L]

| — .
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Func:F Cursor:« Scroll:4y Set Ref:.ENTER

Figure 2-27. Timing diagram with glitches. Since you are set up

2-38

for 16 channels and the analyzer acquires on only the
lower 8 bits of the probe (channels A07-A00), the other 8
timing traces in the screen are blank. Because test cards
vary, your acquisition may look different.
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For more examples using the test card and 1230 Logic Analyzer,
refer to the 1230 Logic Analyzer Workbook.
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Section 3
SETUP MENUS

This section describes the five menus that let you set up the
analyzer for your application. For each menu, this section also
gives you step-by-step procedures for changing setup
parameters. Most changes can be made with one or two
keystrokes. This section has the following discussions:

¢ Using the setup menus

¢ Making changes efficiently
¢ Timebase menu

¢ Channel Grouping menu

* Trigger Spec menu

¢ Conditions menu

* Run Control menu

USING THE SETUP MENUS

Before you start acquiring data, use the setup menus to specify
which probes you're using, whether you want them to acquire in
parallel or not, how input channels are grouped together, how
trigger conditions are defined, and other configuration
information. Table 3-1 briefly describes the setup menus.
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Table 3-1
SETUP MENUS

I Menu | Description

Timebase

Lets you specify how you want to link
probes (for example, to acquire data in the
same or a different timebase). This menu
also lets you set the sampling rate and
clocking format (asynchronous or
synchronous), whether or not you want to
capture glitches, and what the variable
probe threshold voltage is for sampling data
(P6444 probe only).

Channel Grouping

Lets you group input channels together so
you can look at specific signals in different
display radixes. This menu also lets you
mask channels from the data display so you
can show data meaningful to your
application.

Trigger Spec

Lets you define how the analyzer triggers
and how data is acquired and stored. You
can use up to 14 specifications.

Conditions

Lets you define the conditions on which the
analyzer triggers and acquires data. This
menu also lets you set up comparison
masks. In the State Table data menu (and
the version 4.0 Timing menu) you can
search for any condition (event) defined in
the Conditions menu.

Run Control

Specifies which of the four analyzer
memories acquired data is stored in, which
memory location the trigger is stored at, and
when to start looking for the trigger
condition. The default data display format
can be state, timing, or disassembly
(optional). You can also control memory
comparison features in this menu.
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MAKING CHANGES EFFICIENTLY

In general, when setting up the analyzer for your application,
use the menus in the order they are listed in the Main menu.
The reason for this is that they are listed in the order of their
impact on other menus. These three are particularly important:

1. Timebase menu
2. Channel Grouping menu
3. Conditions

For example, the Timebase menu is listed first. Changing your
probe configuration in this menu often changes channel groups
and conditions. If you have 32 input channels (probes A and B)
grouped together and then change probe links so that probe A
acquires data separately from probe B, the analyzer must
separate probe B's input channels from the group containing
probe A's input channels. Changing the probe links before
setting up your channel groups lets the analyzer show you what
channel groupings are valid before you spend time grouping
input channels the wrong way.

It is particularly important that you set up the Timebase,
Channel Grouping, and Conditions menus in that order.
However, changing the Trigger Spec and Run Control menus
won't affect many fields in the other menus. For example,
changing the data display in the Run Control menu (the last
setup menu) from state to timing doesn't affect parameters in
any other setup menu.

TIMEBASE MENU

The Timebase menu, shown in Figure 3-1, lists the available
probes for the analyzer: one for the analyzer's basic 16 channels,
and one additional probe for each installed 16-channel 1230E1
Expander Card (refer to Appendix C for information about
expander cards).

The Timebase menu also shows how the installed probes are
linked, which timebase they acquire in, the clocking format,
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data sampling rate, whether or not glitch detection is enabled,
and what logic threshold voltage is being used for each probe.

The Timebase menu lets you:

Link probes for parallel or separate data acquisition

Specify asynchronous or synchronous clocking

Set the asynchronous sampling rate

Tell the analyzer to capture glitches or not
Change the threshold voltage (P6444 probe only)

NOTE

A P6443 probe acquires data at TTL voltage
levels. With a P6444 probe, you can acquire data
at ECL or HCMOS levels as well as at TTL. You
can also select a variable threshold voltage from -
0.1Vto-9.0Vand from +0.1Vio +9.0V.

Once you've set up your probe links, you can define the other
parameters in the Timebase menu. Changes are stored when
you save the menu and return to the analyzer's Main menu. If
you turn the analyzer off before storing the Timebase menu, the
analyzer doesn't save your changes. Make sure you save the
Timebase menu after you make changes to the menu.

The rest of this discussion explains how to set up the Timebase
menu for different data acquisitions. Figure 3-1 shows a
Timebase menu. The numbered list that follows Figure 3-1
explains each field in the menu.
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Linked
Probes TB Format Rate Glitch Threshold 4
U
n s 80 nS VYes VAR 5.9
1 sync : 5
2 l ECL -1.3V
B T2 Async Ko TIL +1.40 B
3 B n Sync HCHOS +2.5V 6
4 |l Select: 0,2 7
o»
v Change Links: R,D

Figure 3-1. Timebase menu. This screen shows a 64-channel configuration.
Probes A and B are linked; probes C and D acquire on separate
timebases. Probes A, B, and C use the clock in the analyzer at
rates you define (asynchronous acquisition). The an alyzer doesn't
acquire glitches for synchronous acquisitions.

(O] Probe Links. Highlighting shows how probes are linked
together. Linking probes puts them in the same timebase.
Press A or D (don't use the cursor) to cycle through probe
links. Press MENU, then ENTER (to confirm the change in
links) to save the new links and leave this menu.

@ Timebase. This field lists each probe group's timebase.
For example, probe A might be in timebase T1, probes B and
C linked in timebase T2. This field automatically changes
when you change the probe links. You cannot select this
field.

(3] Sampling clock format. You can choose Async or Sync.
Synchronous sampling uses the SUT clock to determine the
data sampling rate. Asynchronous sampling uses the
analyzer's internal clock, which has a sampling rate you can
set. To change the clock format, move the cursor to this field
and press 0 or 2.

[4J Sampling rate. Asynchronous acquisitions can be taken at
rates between 10 ns and 40 ms. Place the cursor on this
field and press 0 or 2 to choose faster or slower rates.

Synchronous sampling uses the clock rate of the SUT.
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(5] Glitch capture. The analyzer lets you capture glitches
when you sample data asynchronously at a rate at or under
25 MHz (40 ns). When glitches are turned on, the analyzer
acquires data on the probe's lower 8 bits (0-7). To turn
glitches on and off, place the cursor on the field and press O
or2,

(6] Probe threshold. If you're using a P6444 probe, you can
set the voltage threshold at which the analyzer recognizes a
data high or low. You can set HCMOS +2.5 V, ECL -1.3 V,
TTL +/-1.4 V, or a variable threshold from -9.0 to +9.0 V
(excluding 0 V). The P6443 probe sets the threshold to TTL
+14V.

(7] Menu bar. This bar lists the keys to press for menu
features.

Probe Configuration and Links

The 1230 can acquire data on 16, 32, 48, or 64 channels,
depending on how many 16-channel 1230E1 Expander Cards
you install. You can use one 16-channel acquisition probe for
each set of 16 input channels the analyzer is configured for.

Linking probes lets you set up the probes to acquire in parallel
so that they use the same timebase (sampling rate and format).
For example, you can set up two 16-channel probes to acquire
data as if they were one 32-channel probe. You can do this for up
to 4 acquisition probes so that up to 64 channels acquire data in
parallel.

You can also link the probes separately so that they acquire data
in up to 4 timebases. For example, if you're using two probes,
you can acquire 16 channels of data in one timebase at one
sampling rate, and 16 channels of data in another timebase at a
different sampling rate.

If you're using one probe (16 channels), the Timebase menu

shows only the one probe on the screen. There are no probe
links for a 16-channel (one-probe) configuration.
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Probe links are the highest level of control in a setup. When you
change probe links, the analyzer acquires data with a new setup.
You can no longer acquire or display data with the previous
setup until you change the probe links back to match the
previous setup. These things happen when you change probe
links:

1. Channel groups are changed (if necessary) so that only input
channels acquired in the same timebase will be in the same
channel groups.

2. Condition words are changed (if necessary) to reflect the new
channel groups.

Changing Probe Links
To change probe links, follow these steps:

1. In the Timebase menu, press A or D to cycle through the
probe links to the configuration you want. Figures 3-2
through 3-5 show the probe links possible for analyzer
configurations.

2. Press MENU to save your change and leave the Timebase
menu.

3. Press ENTER to confirm the new probe links when the
analyzer prompts you with this message:

0K to change 1inks?
May change Channel Groups and Conditions
Press ENTER to Proceed or MENU to Abort

Once you confirm the probe links, the analyzer creates the new
probe configuration. If you press MENU, the analyzer ignores
your new links (and all other changes you made since the
Timebase menu was last stored) and returns the Timebase menu
to the previous setup.

If the channel groups change because of the new links, the
analyzer makes sure that only channels that acquire data in the
same timebase are in the same channel groups. The analyzer
also updates the condition words to reflect channel group
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changes. (These changes are explained in more detail in the
discussions about channel groups and conditions.)

The following figures show the probe links you can specify for an
analyzer with 16, 32, 48, and 64 channels. If your analyzer has
only 16 channels, you have only one acquisition probe and there
are no probe links. An analyzer with 16 channels always uses
timebase T1.

Linked
Probes IB Format Rate Glitch Threshold

DN UHEIEEE 115 N L M

4 |l Select: 8,2
v Change Links: 4,D

Figure 3-2. Probe link for 168 channels. If you have only 16 channels, you
have the basic analyzer configuration with no expander cards
installed. With only one 16-channel acquisition probe, there are
no probe links, and the only timebase available is T1.

Linked Linked
Probes 1B Probes TIB

n o n
‘ B
6878-37

Figure 3-3. Probe links for 32 channels. For an analyzer with 32 channels,
you can use up to two timebases with up to two links.
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Linked Linked Linked Linked
Probes IB Probes IB Probes IB Probes 1IB

A n K n n @ n
B T2 B n
C C 12 13

Figure 3-4. Probe links for 48 channels. For an analyzer with 48 channels,
you can specify up to three timebases with up to four links.

Linked Linked Linked
Probes TB Probes TB Probes 1B
[ el o n 11
B B 12 B
c C C 12
D D
Linked Linked Linked
Probes TB Probes Tk Probes IB
[ 1 A n B n
B 12
C T2 13
B3 m 14

Figure 3-5. Probe links for 64 channels. For an analyzer with 64 channels,
you can use up to four timebases and six links.

Acquiring and Displaying Data with Different Links

You can change the probe links to acquire data with a different
setup. There are two ways to change links so that a setup
doesn't match a previous acquisition's setup. You can re-link the
available probes, or you can remove one or more of the 16-
channel 1230E1 Expander Cards (which deletes probes from the
setup). In either case, you cannot display data acquired with a
previous setup until the current probe links match those of the
previous setup. This means you must relink the probes or
reinstall the expander cards and relink the probes.
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For example, for a 32-channel analyzer, you can change the
default setup of probes A and B linked in T1 to a setup in which
A and B acquire data in the two timebases T1 and T2. To
display the data acquired when both probes were linked in T1,
you have to change the probe links back to the setup in which
the data was originally acquired. This means linking probes A
and B in T1 at the same sampling rate and format they had for
the previous acquisition.

To acquire data with different links, and then display data
acquired with previous links, follow these steps:

1. Store the current setup in the Storage menu (section 5
describes the Storage menu).

Change the probe links and acquire data on the new links.
Store the new setup in the Storage menu.
Change the probe links back to the first setup.

Reload the first setup (from the Storage menu) and display
the first acquisition.

ok N

Probe Link Examples

The next three examples show how changing probe links can
affect channel groups and conditions.

Example 1: Fewer to More Links. In this example, the
analyzer has 32 channels, all linked in timebase T1. The
Channel Grouping menu shows that you've grouped all 32
channels together in the group called ADD. The Conditions
menu shows that a two-byte hexadecimal word represents the
input channels for the group ADD. Figure 3-6 shows these
menus.

When you change probe links so that each probe acquires data
separately, the analyzer automatically changes the channel
groups and conditions to match the links. Figure 3-7 shows the
menus after you change the probe links so that probe B acquires
data in a different timebase than probe A.
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The analyzer updates the channel groups so that only input
channels in the same timebase are in the same channel group.
The analyzer uses the first channel in the list (the leftmost
channel) to determine which timebase the input channels are
using. In this example, since all 32 channels were in GPA and
probe A's channels were listed first, the analyzer deletes the 16
channels from probe B and puts them in the unused list at the
bottom of the screen.
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g ! MEBASE |
Linked
Probes TB Format Rate Glitch Threshold

1 200 0§ Mo TIL +1.4U
TIL +1.40

4 |l select: 0,2
v Change Links: A,D

MED, JaN 11, 1989 FEITIEESTTILL 11:33 3 -DEFAULT
Grouwp Radix Pol TB Channel Definitions
K. Ph] HEX + 11 ARRNAAAAAAAAAAAABBBBBBBBBBBBBBBE

111111060606000011111100080000800
54321098765432185432189876543218

GPB HEX

GPC HEX

GPD HEX
Symbol GPA

hex

T 000000
B T N0N0NON
C HIR 0.0 00044

2 | Ldit Synbol: DNTER
4 Window Up : F

v Window Down: C

Figure 3-8. One timebase for 32 channels. All 32 channels are linked in
timebase T1. In the Channel Grouping menu, all 32 channels are
in group GPA. The conditions menu reflects the channel group
setup, showing a two-byte condition word for group GPA.
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Linked
Probes TB Format Rate Glitch Threshold

EE T EXNTYE 200nS No  TIL +1.4V
ER 12 Asuync 1S No TIL +1.4Q

WED, JAN 11, 1989 11:34 § —DEFAULT

Group Radix Pol TB Channel Definitions

8] HEX  + T1  AAARARAAARARAAAR
1111116000000009
5432109876543210

GPB  HEX
GPC  HEX
GPD  HEX

[Probe UNUSED CHANNELS
h

B| 15 14 13 12 11 10 ) 80 87 @6 85 04 83 62 el 68

Edit name:ENTER Default Groups.F

Cursor. Av 4>

Symbol GPA

hex
. 000
B HIR 9.4 44
¢ HIB 4 4 ¢4

2 [ Edit Sumbol: ENIER
o Nindow lp @ F
v Hindow Down: C

Figure 3.7. Probe link change and affected menus. After the links are
changed, 16 channels are in timebase T1 and 16 im timebase T2.
Because probes A and B are no longer in the same timebase, probe
B's channels can no longer be in the same channel group as probe
A's channels. The 1230 deletes probe B's channels and puts them
in the unused list at the bottom of the screen. The Conditions
menu shows that the condition word is only 1 byte long now.
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Example 2: More to Fewer Links. In this example, the
analyzer has 32 channels, 16 (probe A) in timebase T1 and 16
(probe B) in T2. The Channel Grouping menu shows how the
channels are grouped, with each group containing only the input
channels from the probe in each timebase. The Conditions menu
shows four condition words since you're using four channel
groups. Figure 3-8 shows these menus.

When you link probes A and B together, all channels are in the
same timebase. The timebase rate is adjusted so that probe A's
rate and sampling format is used for the timebase. Since all
channels are now in the same timebase, you can group them
together any way you like (Channel Grouping menu). Because
of this, all previous channel groups are still valid; the analyzer
makes no changes to the groups. The only change the analyzer
makes is to the timebase field TB to show that all groups are
now in timebase T1. Figure 3-9 shows the Timebase and
Channel Grouping menus after you change the probe links.
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; TIMEBASE
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Probes IB Format Rate Glitch Threshold
A | 11 200 n§  No TIL .4
Bl 12 fsunc 48 mS No TITL H. W

NED, JAN 11, 1999 RIS 11:38 3] -DEFAULT
Group Radix Pol TB Channel Definitions

W) KX+ T1 A
9
32

GPB HEX ¢+ T2 BBBB
11
5432

GPC HEX + T2 BBBBBBB
0898000
9876543

GPD HEX + 11 M
e
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Al 15 1413 12 11 18 89 @8 @7 @6 @) 84
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Cursor:Ay 40 Edit name.ENIER Default Groups:F

Figure 3-8. Two timebases for 32 channels. Timebase T1 has 16 channels
and timebase T2 has 16 channels. In the Channel Grouping
menu, probe A and B's channels can't be mixed simce the two
probes aren't in the same timebase. The conditions reflect the

channel groups.
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Linked
Probes IB Format Rate Glitch Threshold

n 268 nS  No ITL +i.4V
ITL +i.4v

WED, JAN 11, 1989 [IEITIEETITINCE i1 39 {J -DEFAULT
Group Radix Pol TB Channel Definitions
HEX + T1 AR
[ ]
32

GPB  HEX + 11 BBBB

GPC HEX ¢+ T1 BBBBBBB
9e0e0ed
9876543

GFD HEX ¢ 11 @A
[

10
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Cursor:Ay 4« -Edit name!ENIER Default Groups:'F

Figure 3-9. Changing to one timebase. After the links are changed, all 32
channels are in the same timebase. Since the current channel
groups are still valid, the analyzer makes no changes to the
channels definitions, and changes only the timebase fields to show
that the probes are in the same timebase, T1. The conditions
menu also shows no changes.

Example 3: Re-linking with Mixed Groups. In this
example, the analyzer has 32 channels, all linked in timebase
T1. The Channel Grouping menu shows that groups ADD and
STB have mixed probe A and probe B's input channels. Group
INT has only channels from group B. Figure 3-10 shows the
menus for this example.
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When you change probe links, the analyzer looks at the first
channel in the group to determine the timebase for the group.
Channels that no longer match the group's timebase are deleted
from the group and placed in the unused list at the bottom of the
screen.

In this example, since probe B's channels were listed first, group
ADD is timebase T2. Probe A's channels are not in T2, so those
channels are deleted from the group and placed in the unused
list. Because group INT has only probe B's channels, that group
is also in timebase T2. Group STB has probe A's channels listed
first, so STB is now in timebase T'1, and probe B's channels are
deleted and placed in the unused list.

Figure 3-11 shows these menus.
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| TIMEBASE pume
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Probes IB Format Rate Glitch Threshold

I1 EETE 88 nS Mo TIL +1.4V
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Prohe UNUSED CHANNELS
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Cursor. Av < Edit name:ENTER Default Groups:F

CONDITIONS

Synbol ADD DAY STB
hex hex hex

T 000 X
B P0not X
c D00t X

A Edit isﬁi: ENIER
> Window llp : F
v Window Down: € ‘

Figure 3-10. One timebase with mixed channels. All 32 channels are

linked in timebase T1, so the input channels from the probes can

be mixed in the groups.
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Probes TB Format Rate Glitch Threshold
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ER 12 Async 1nS N TIL +1.4V

4 | Select: 8,2
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v Change Links: @,D
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Group Radix Pol TB Channel Definitions

TI HEX ¢+ 12 BBEBBEBB
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11:43 3 -DEFAULY

76543218
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T o % X

B X X
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a Edit Symbol: ,I?HER

> Hindow Up

v Hindow Down: C

Figure 3-11.

Invalid channels deleted. After the links are changed, Probe

A and B's channels are in different timebases. The analyzer

looks at the first (leftmost) channel to determine the timebase
for the group. For ADD, probe A's channels are deleted; for STB,
probe B's channels are deleted. Since INT has i nput channels

only from one probe, the analyzer doesn't change that group.

The timebase field lists each group’s current timebase.
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Choosing the Sampling Format

You can acquire data asynchronously or synchronously.
Asynchronous sampling uses the internal analyzer clock.
Synchronous sampling uses the SUT clock. Press 0 or 2 while
the cursor is in the format field to toggle between Sync and
Async sampling formats.

Each timebase can have an asynchronous or synchronous
sampling format:

* You can have as many synchronous timebases as you have
acquisition probes acquiring data.

* You can have only two asynchronous timebases. (For
example, if you have three timebases, two can acquire data
asynchronously but the third must acquire data
synchronously.)

e If you have two or more probes linked together and the link
doesn't include probe A, the link can only acquire data
asynchronously.

Figure 3-12 shows different probe links and formats.
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Linked
Probes TB Format Rate Glitch Threshold
I1 Sync TIL +1L. 4V
TTL +1L. 4V

T2 EETIE 49nS VYes IIL +1.4V
)

ITL +1.4V
4 | Select: 8,2
4
v Change Links: A,D

Linked
Probes 1B Format Rate Glitch Threshold

[ A ] 11 Async 4nS VYes TIL 1.4V
B e TIL +1.40
13 Async 18 n8 No 1L 1.9
El 714 Sunc 1L +1.4

b Select: 0,2
a»
v Change Links: A,D

Figure 3-12. Probe links and formats. In the first example, T1 can be
synchronous or asynchronous. However, the link for T2 has
more than one probe and does not contain probe A, so it can only
use an asynchronous format. In the second example, T1 and T3
are asynchronous. Since there are already two timebases
acquiring asynchronously, T2 and T4 must be synchronous.

Setting the Async Sampling Rate

You can set data acquisition rates for asynchronous acquisition.
(Synchronous acquisition uses the SUT clock rate.) You can
have up to two asynchronous timebases in a setup, so you can
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have two asynchronous rates. Figure 3-12 shows different
sampling rates.

Choosing the Sampling Rate

You can choose asynchronous rates in the range from 10 ns (100
MHz) to 40 ms (25 Hz). To select the rate, place the cursor on
the field, then press 0 or 2 to cycle through the sampling rates
faster or slower.

Choosing a Rate of 10 or 20 ns

The analyzer asks for confirmation if you change the rate to 10
or 20 ns. This is because at 20 ns, the analyzer acquires data
only on the lower eight bits (input channels 7-0) of the probe. At
10 ns, the analyzer acquires on the lower four bits (input
channels 3-0) of the probe. By changing to these rates, you may
change channel groups and conditions.

For example, all 16 channels from probe A are in channel group
GPA. Ifyou change the probe's sampling rate to 20 ns, the
analyzer acquires on only the lower 8 bits (channels A07-A00).
To make the channel groups match the sampling rate, the
analyzer deletes the upper 8 bits (A15-A08) from the group GPA.
These channels are shown dimmed in the unused list at the
bottom of the screen so that you know you can't use them in the
current setup. The Conditions menu reflects the channel
groups, so the condition word for GPA is also shortened 8 bits.

If you change the sampling rate to 10 or 20 ns and then press
MENU to leave the Timebase menu, the analyzer prompts you for
confirmation. Press ENTER to confirm and MENU to abort a rate
change. If you press ENTER, the analyzer makes any channel
groups are valid for the selected sampling rate. If you press
MENU to abort the rate change, any changes you made to the
menu since it was last called up are cancelled.

Figures 3-13 and 3-14 show how rate changes can affect channel
groups and conditions.
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B 1!HEBASE |
Linked
Probes IB Format Rate Glitch Threshold
KB 11 dsync EECHEEE No 1L +1.40
EB 12 Async 8@ nS No TIL +1.4V

MED, JAN 11, 1989 [OEINIIKGSTTINT 11:5% 3 -DEFAUL1
Group Radix Pol TB Channel Definitions

T HEX  + T1 ARARARAAAAAR
110000800000
109876543210
SIB. HEX ¢+ 11 ARAR
1111
5432
) HEX ¢ 12 BBBBBEBBBBBBBBBB
11111106906000089
5432189876543210

GPD HEXY

gL CONDITIONS |

Symbol ADD SIB DAT
hex hex hex

I 000 X 0000
B D000 Y 000
¢ D000 X000

Figure 3-13. Timebase rates. When the sampling rate is 40 ns or greater,
the acquisition probes acquire on all 16 channels. The channel
groups show that all 16 channels are still available for use. The
condition words reflect the channel groups.
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| TIMEBASE
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Probes 1B Format Rate Glitch Threshold

El 11 Async No TIL +i.4V
ER 12 Async 80 nS No L +i.4V

NED, JaN 11, 1989 RIS 11 52 J -DEFAULY
Group Radix Pol TB Channel Definitions

TH HEX ¢+ T1 AAAAAAAA
96008060
76543210

STB HEX

L) HEX ¢+ T2 BBBBBBBBBBBBBBBB
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b Hindow lp : F

v Nindow Down: €

Figure 3-14. Rate change and affected menus. If you change probe A's
sampling rate from 40 ns to 20 ns, the probe acquires on only the
lower 8 bits (input channels 7-0). The analyzer deletes the
upper 8 bits (A15-A08) from the channel groups and puts them
in the unused list in dimmed video (to show that they are now
unavailable for use). Because group STB had channels only
from the upper 8 bits (A15-A12), that group is no longer active.
Group ADD lost 4 channels also (A11-A08). Group DAT didn't
lose any channels because you didn't conditions reflect the
change in channel groups.
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Glitch Detection

You can acquire and display glitches at 40 ns and slower rates.
The analyzer ignores attempts to turn glitch detection on for
rates of 10 or 20 ns.

Turning Glitches On

When you turn glitches on, the acquisition probes acquire data
on only the lower 8 bits (for example, input channels A07-A00
for probe A). Follow these steps to turn glitches on (or off) in the
Timebase menu.

1. In the Timebase menu, move the cursor to the glitch field
and press 0 or 2 to toggle glitches on or off (yes for on; no for
off).

2. Press MENU to save your change and leave the menu.

3. Press ENTER to confirm your change when the analyzer
prompts you with this message:

0K to change Glitch?
May change Channel Groups and Conditions
Press ENTER to proceed or MENU to abort

When you confirm that you want to capture glitches, the
analyzer checks the channel groups to see if you're using the
upper 8 channels of the acquisition probes (15-08) for which
glitch detection is turned on. If you're using those ch annels in
groups, the analyzer deletes those channels and puts them in
the unused list at the bottom of the Channel Grouping menu.
They are dim to show that they are now unavailable. If you
aren't using them, the analyzer leaves them in the unused list
and dims them to show that you can no longer use them in the
current setup.

Figures 3-15 and 3-16 show how turning glitch detection on can

affect channel groups. The Conditions menu, not shown in the
figures, always reflects the channel groups.
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Linked

Probes IB Format Rate Glitch Threshold
BB 711 dsync 4005 [[TEE TTL 1.4V
IEl 12 Async 8@ nS MNo TTL 1.4V

2 | Select: 0,2

ar
v Change Links: R,D

WED, JAN 11, 1989 EYIENITIERALIUBNY 11:49 -DEFAULY
Group Radix Pol IB Channel Definitions

S HEX + T1 AAAARARA ARAAAAAA
11111160 00098060
$4321@98 76543210

GPB HEX ¢+ T1 DBBBBBBBB BBBBBBBB
11111160 90900080
54321098 76543210

GPC  HEX

GPD  HEX

UNUSED CHANNELS

Cursor. 4y 4» Edit nanme:ENTER Default Groyps:F

Figure 3-15. Channel groups without glitches on. The Timebase menu
shows that glitches are not turned on for either acquisition
probe. Since probe B is in a different timebase than probe A,
changing probe A's setup parameters won't affect probe B's
setup parameters. The channel groups show the default setup:
16 channels from probe A in group GPA; 16 channels from probe
B in group GPB. The spaces are shown to make the screen easy
to read for this example.
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Figure 3-16. Channel groups with glitches on. The Timebase menu
shows that you turned glitches on for probe A. This means that
probe A now acquires on only the lower 8 bits (input channels
A07-00). The channel groups show that the upper 8 bits (input
channels A15-A08) have been deleted and put in the unused list
at the bottom of the screen. You cannot use these channels until
you turn glitch detection off again in the Timebase menu. The
spaces in the screen are shown to make it easy to read this
example.
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Defining Glitches

If you turn glitch detection on, you can incorporate glitches in
the condition words you define in the Conditions menu. You can
define glitches when the condition word is in a binary radix (this
is set in the Channel Grouping menu). Follow these steps to
define glitches:

1. In the Timebase menu, turn glitch detection on.

In the Channel Grouping menu, make sure the channel
group for which you want to define glitches has a binary
input radix.

3. In the Conditions menu, enter glitch definitions in the
condition words as you would enter binary values for input
channels. The menu bar lists the types of glitches (generic,
rising-edge, and falling-edge) you can define.

Refer to the discussion on conditions, later in this section, for
more information about defining glitches in condition words.

Probe Threshold

The 1230 has two acquisition probe options: P6444 and P6443.
The P6444 probe lets you choose the logic threshold voltage for
each probe. The P6443 probe only acquires data at TTL logic
levels.

The P6444 probe has DIP switches on the top of the probe so you
can set the external, qualifier, and clock lines quickly and easily.
The P6443 probe does not use DIP switches. Instead, you set up
the external, qualifier, and clock lines for the P6443 probe by the
way you connect those lines to your SUT. Appendix C,
Installation and Setup, explains how to set up the external,
qualifier, and clock lines for the acquisition probes.

Using Different Thresholds for Probes

With the P6444, even if probes are linked in the same timebase,
you can set each probe's threshold differently. For example, if
you have probes A and B linked in timebase T'1, probe A could
trigger on a threshold of ECL -1.3 V and probe B could trigger on
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a variable threshold of +7.6 V. For the P6444 probe, you can
choose these threshold voltages:

TTL +14V

HCMOS +25V

ECL-13V

VAR. -9.0 to +9.0 V (excluding 0 V)

Selecting a Threshold Voltage

To select the threshold voltage, move the cursor to the threshold
field and press 0 or 2 to cycle through the voltage options. To
set a variable threshold voltage, follow these steps:

1. In the threshold field, press 0 or 2 to cycle through the
voltage options until you choose VAR for variable.

2. Move the cursor to the polarity field and use 0 and 2 to
toggle the voltage polarity from positive to negative.

3. Move the cursor to the first digit of the voltage level and use
0 and 2 to cycle through the digits 0-9. When you're done,
move to the second digit of the voltage level and use 0 and 2
to select that value.

4. Press ENTER to save your changes.

Figure 3-17 shows different threshold voltages for installed
acquisition probes.
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Linked
Probes TB Format Rate Glitch Threshold
11 Sync VAR ¢5.9V
[ 17L RIWU)
12 Sunc VAR -8.9V

BEE 713 Async 28 nS No  HCMOS +2.5V

& |l select: 0,2
v Change Links: A,D

Figure 3-17. Threshold voltages for acquisition probes. Probes A and B
are linked in timebase T1, but probe B can still use a threshold
voltage different from probe A. Probes C and D also use
different thresholds for triggering.

Sample Timebase Menus

The next five figures show sample Timebase menus and some
corresponding channel groups. The Timebase menus show
various probe links, timebases, and clocking formats.

3-30 1230 Logic Analyzer Operator's Manual



Setup Menus

Linked
Probes IB Format Rate Glitch Threshold
A | 1 EEIE 80nS Mo ITL +1.4V

- Select: 0,2
v Change Links: A,D
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Group Radix Pol TB Channel Definitions

SO  HEX ¢+ TI1 ARAARAAAGAAARAAA

11111100000000800
5432109876543218
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]
Cursor. 4v «» Edit name:.ENTER Default Groups:

Figure 3-18. One probe, one timebase.
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1111116006000600
5432109876543210
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Figure 3-19. Two probes, two timebases. This figure shows two timebases,
one for each probe. Because T2 acquires at a rate of 20 ns, the
corresponding channel group has only eights bits. Channels B16
through B08 are dimmed in the unused channels list to show
that they are unavailable at the current acquisition rate.
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Figure 3-20. Three probes, two timebases. Probe A acquires
synchronously in T1, and probes B and C acquire data
asynchronously in T2. Because probe B and C are linked without
probe A, T2 must be asychronous.
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TIMEBASE
Linked
Probes TB Format Rate Glitch Thresheld
) 1IW Sync | ITL +1.4V
B VAR +8.08V
C ECL -1.3V
D HCHOS +2.5V

FRI, JAN 13, 1989 [IETTINEYIOICE 10 25 3 -DEFAULT
Group Radix Pol TB Channel Definitions

HEX + T1 AAARAAAABBBBBBBBCCCCCCCCDDDDDDDD
11111106111111001111110011111160
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GPB  HEX ¢+ Ti1 BBBB CCCC

0000 0060
3210 3210
GPC HEX + T1 AAR
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0000
3535
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C 97 9 R
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Cupsor:ay 4 Edit name!ENTER Default Groups:.¥
Figure 3-21. Four probes, one timebase. All four probes are linked so that
all 64 channels acquire data synchronously. Even though all
four probes are linked, each probe can have a different voltage
threshold. In this example, the Channel Grouping menu shows
the highest eight bits of each probe in group A. (You can have a
maximum of 32 channels in one group).
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TIMEBASE
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Figure 3-22.

FRI, JAN 13, 1989 19:19 § -DEFAULT
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3218
Probe _____UNUSED CHANNELS
—A
B
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Default Groups.F¥
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Edit name:ENTER

Four probes, four timebases. In this example, each probe
uses a separate timebase so that each probe acquires data
separately from the other probes. Since you don't specify any
linkages, you can set any of the timebases to be synchronous or
asynchronous. However, you can specify only two different
asynchronous rates. In this example, T1 and T2 are
synchronous.
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CHANNEL GROUPING MENU

The Channel Grouping menu lets you organize input channels
into groups. This lets you acquire and display data in a format
that makes sense for your application. While the analyzer
acquires data on all channels, you can choose to ignore channels
that you don't need. For example, if you need only 8 channels
but have 16 connected to your SUT, you could make a channel
group consisting of only those 8 channels on which you want to
acquire data.

This discussion is divided into these topics:

¢ Changing group names

¢ Selecting radixes for condition definitions
* Choosing the input polarity

¢ Grouping channels

* The unused channels list

You can specify up to six channel groups. The default names for
the groups are GPA, GPB, ..., GPE. Each group can include up
to 32 active channels (up to 64 channels for the 1230). Only
channels in the same timebase can be in the grouped together.

Four channel groups are displayed on the screen at once. Use A
and V to scroll through the visible groups and scroll the other
groups onto the screen.

The analyzer always displays the unused channels list at the
bottom of this menu. Channels that are dimmed are unavailable
because of your sampling rate or glitch selection in the Timebase
menu. Channels in normal video are available but not currently
assigned to a group.

Figure 3-23 shows the default Channel Grouping menu.
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Figure 3-23. Channel Grouping menu. All available channels are assigned

to timebase T1. Each probe’s 16 channels are assigned to a

different channel group: GPA for probe A, GPB for probe B, and

so on. The default display radix for each channel group is
hexadecimal.

[(0J Menu header. This line gives the menu name, the current
date, the current time, and the current setup name.

(2] Asterisk. If you made changes to the setup since you last

stored it in the analyzer, the analyzer puts an asterisk
before the setup name.

[3J Group name. The group name can be up to three
characters long. Change a channel group name by moving
the cursor to the name and pressing ENTER. You can then
enter hexadecimal characters directly from the keypad and

use A and V¥ for other characters and symbols. Press

ENTER again when you have finished making changes to
save the new group name.

1230 Logic Analyzer Operator's Manual

3-37




Setup Menus

(4] Radix field. This field sets the input radix. The radix
listed for the channel group defines the radix used in the
Conditions menu to display (and define) the condition words
for triggering. You can specify hexadecimal, octal, and
binary radixes. Use the binary radixes if you want to define
glitches for conditions. Press 0 or 2 to cycle through the
radixes.

(3] Polarity field. You can choose positive true or negative
true polarity. Press 0 or 2 to toggle polarity positive or
negative.

Timebase field. This field shows which timebase the
probe's channels are in. Probe channels must be in the same
timebase to be in the same channel group. When you put the
first channel in a blank group, the analyzer automatically
updates this field to reflect the channel's timebase. You can
then add only channels also in that timebase. You cannot
change this field.

[Z] Channel groups. This field lists the channels from each
probe that are in this channel group. You can add, delete,
and overwrite channels. To insert a channel, move the cursor
to the space in which you want to insert a channel, press 1,
and then enter the channel number (for example, A07).

Press E to enter the next (subsequent) channel if available.
Press 0 to delete a channel. Enter a complete channel
number directly to replace an existing channel. Press
DON'T CARE to abort a change you're currently making.

Unused channel list. Channels you delete from channel
groups are displayed here. If a channel is dimmed, it is
unavailable because of the sampling rate or glitch selection.

(3] Menu bars. Menus bars tell you what keys to press to use
menu features. Menu bars for editing group names or
changing channel groups appear when the cursor is on those
fields.
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Changing Group Names

Channel group names can be up to three characters long.
Default names are GPA, GPB, ..., GPE, but you can change a
group name to any three-character string you want. Follow
these steps to edit a group name:

1. Move the cursor to the group name and press ENTER. The
cursor now highlights the first character of the name. (You
can use 4 and P> to move from one character to the next.)

2. Enter hexadecimal characters directly from the keypad, use
A and V to cycle through other characters and symbols,
and press DON'T CARE to enter a blank space. As soon as
you enter a character, the cursor automatically moves to
the next digit. If you enter the third character, the cursor
leaves the edit mode and moves on to the next menu field
(radix).

3. Ifyou didn't change the third character so that the cursor
automatically leaves the edit mode and moves on to the
next field, press ENTER to leave edit mode and save your
new name. You can also leave edit mode by using the
cursor keys to scroll to another field.

Changing channel group names affects the Conditions, State,
and Timing menus. Condition-word group names and state-table
display group names reflect any changes you make in the
Channel Grouping menu. In the timing diagram, the channel
group name affects the trace names and any reordering of traces
you've done since you last changed the group name.

In the timing diagram, the group name is reflected in trace
names that haven't been manually defined. For example, Figure
3-24 shows a group of 8 traces with 4 traces named by default
after the channel group DAT, and 4 traces manually renamed to
reflect SUT lines. If you change the channel group name from
DAT to ADD, the 4 traces named by default after the channel
group now reflect the new group name. The names of the 4
traces manually renamed do not change (see Figure 3-25).
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A change in the channel group name also affects the order of the
traces. If you reordering the traces in the timing diagram so
that they no longer reflect the order of channels in the Channel
Grouping menu, changing the channel group name
automatically changes the order of the traces back to that shown
in the Channel Grouping menu. Figure 3-24 shows the change
from the group name DAT to ADD. Figure 3-25 shows that the
traces you reordered are now changed back to reflect the
Channel Grouping menu.
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Figure 3-24. Change the channel group name. When you change the
channel group name, the change affects other menus. In the
timing diagram, this change affects not only the trace names you
haven't manually defined, but also the order of traces you've
moved around.
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Figure 3-25. Traces are renamed and reordered. The change to the
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channel group you've manually renamed are not changed.
However, the order of the traces in the timing diagram is also
changed back to reflect the order of channels in the Channel
Grouping menu. The highlighting on the trace names shows
how the order was changed.
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Selecting Radixes

The radix field sets the input radix for word definitions in the
Conditions menu. You can set this field to hexadecimal
(default), binary, or octal. If you set a group's radix to binary,
you can then specify glitches as trigger events for that channel
group in the Conditions menu.

To change the radix, move the cursor to this field and press 0 or

2 to cycle through the three selections. Figure 3-26 shows how
radixes in channel groups affect conditions.
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Figure 3-26. Channel group radixes. Channel groups in different
timebases can have different polarities. Regardless of
timebases, each channel group can have different input radixes.
The Conditions menu reflects channel group radix, you can
include glitches in the condition definition (if glitches are turned
on in the Timebase menu).

Choosing the Input Polarity

This field lets you choose positive true or negative true polarity
for each channel group. This lets you define whether you want
the channels to recognize a rising or falling signal as True.
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In the state table, when polarity is positive, a logic low is False
and a logic high is True. Conversely, when polarity is negative,
a logic low is True and a logic high is False. The input polarity
does not affect the timing diagram, condition words, or the value
of the search condition. However, the binary readout along the
right side of the timing traces always matches the state table.

Figure 3-26 shows channel groups with different polarities.

Grouping Channels

The analyzer lets you add, delete, and change the channels
assigned to channel groups. When you move to the channel
group field, the cursor highlights the channel you can change.
You can then use the cursor keys to move around in the fields
and groups.

Grouping channels lets you do three things:

* Specify the input channels on which you want to see acquired
data.

¢ Display acquired data in groups of specific channels in state
table format.

* Define trigger conditions in different radixes.

You can group channels together with three restrictions (listed
after Figure 3-27). If you try to use a channel that is invalid for
that group or setup, the analyzer displays one of the messages
shown in Figure 3-27. If this happens, press DON'T CARE to
abort the change you tried to make. You can then enter the
name of a valid channel.
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Figure 3-27. Invalid channel grouping. If you try to use a channel that is
unavailable, the analyzer displays an error message. Press
DON'T CARE to abort your change and then enter a valid
channel for the group.

The error messages mean:

1. The channel is already being used. In this case, you must
delete the channel from the group it's being used in before
you can add it to another group.

2. The channel is not in the same timebase as other channels
in the group. Only channels in the same timebase (sampling
rate and format) can be grouped together. Figure 3-29
shows this.
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The channel is not available because of the sampling rate or
glitch selection. For example, if you're acquiring data at 20
ns, the acquisition probe acquires on only the lower 8 bits
(input channels 07-00). In this case you can't add channel
15 to any group, because the acquisition probe won't acquire
on that channel. At a sampling rate of 10 ns, an
acquisition probe acquires on only the lower 4 bits (input
channels 03-00). When glitch capture is turned on, the
probe acquires on only the lower 8 bits (input channels 07-
00).

As soon as the cursor is in the channel definition field, you can
enter a channel name directly from the keypad. You can also
use these keys to insert, add, delete, and change channels in the

groups.

MmO =

Insert a channel between two others

Delete a channel

Add the next consecutive channel if available
Abort a change

Figures 3-28 and 3-29 show different channel groups.
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Figure 3-28. One probe with channel groups. In this example, probe A's

channels are split into different groups. Because all channels
belong to probe A, all channel groups are in T1, the timebase for

probe A.
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Figure 3-29. Three probes with channel groups. In this example, probes
A and B are in T1 and probe C is in T2. Because of this, the
channels from probes A and B can be mixed, but probe C's
c:anne}s cannot be mixed in a group with the other probes’
channels.

The next three discussions show you in detail how to add and
delete channels, and how to reset the channel groups to the
default settings.

Adding Channels

You can add input channels to groups if the new ch annels are in
the same timebase as the other channels in the group. You can
add channels in any order you want: one at a time, in a series of
descending numbers, and between other channels. These steps
tell you how to add channels to groups:

1. Move the cursor to the channel group to which you want to
assign channel
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2. Enter the full name of the channel you want to add, for
example, A03 (not A3). The cursor automatically moves
from one digit to the next. If you make a mistake, press
DON'T CARE to abort the change, then try again.

3. To add a channel between two others, press 1 to insert, and
then enter the full name of the channel you want to add. If
you press 1 and move the cursor, the 1230 leaves a space at
that location. The space will disappear the next time you
call up the Channel Grouping menu.

4. To add the next consecutive channel (if available)
automatically, press E. For example, if you added A15, then
pressed E, the analyzer adds A14 (if available) to the
channel group.

If you add spaces to a channel group, they will remain until you
exit and call up the Channel Grouping menu again. When the
channel group reappears, the analyzer automatically takes out
extra spaces. However, the analyzer leaves the channels in the
order you specify. For example, if you specify B07-B00, then
A03, and then B15-B08, the analyzer leaves the channels in that
order in the group.

Deleting Channels

You can delete channels to keep their data from being displayed.
The analyzer still acquires data on those channels, however, the
data is not shown in the state table or timing diagram after the
acquisition.

Follow these steps to delete channels from channel groups:

1. Move the cursor to the channel you want to delete, for
example, A15.

2. Press 0 to delete the unwanted channel from the group.
The 1230 puts this channel in the unused list at the bottom
of the screen. For example, A15 should now be listed in the
unused channel list. Figures earlier in this section show
unused channels lists.
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When you delete a channel from a group, the condition words
defined for that group also drop the channel. For example, if a
16-channel group (A15-A00) had a condition word FFFF and you
dropped A15 from the group, the new condition word would be
TFFF. If you add the channel back to the group, the channel is
added to the condition word as an X (don't care) value. For
example, if you add A15 back to the group, the new condition
word is X111 1111 1111 1111 in binary. This is ?FFF in
hexadecimal, because the analyzer doesn't know what value you
want for the new channel.

Resetting Groups to the Defaults

The analyzer lets you return to the default channel groups at
any time by pressing F in the Channel Grouping menu. The
default setting is all the channels from each available probe
assigned in descending order to a single group. For example, if
the analyzer has 32 channels, 16 channels (A15-A00) are in
group GPA and 16 channels (B15-B00) are in group GPB.

When you press F to reset the groups to the defaults, the
analyzer asks for confirmation with this message:

OK to set channel grouping to default?
Press ENTER to proceed or MENU to abort

If you press ENTER, the analyzer resets the channel groups to
the defaults. Pressing MENU aborts the change and leaves you
with the previous channel assignments.

Changes Affecting Other Menus

Changing channel groups affects the Conditions, State, and
Timing menus. In the Conditions and State menus, the
condition words and state-table displays always show the input
channels in the order they are listed in the Channel Grouping
menu.

For the Timing menu, when you add, delete, or reorder channels

in channel groups, the timing diagram automatically changes to
show the timing traces in the same order you list them in the
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Channel Grouping menu. If you reordering channels in the

Channel Grouping menu, changing the channel definitions

automatically changes the order of the traces back to that shown

in the Channel Grouping menu. (

For example, Figures 3-30, 3-31, and 3-32 show how a change in

channel definitions affects the order of the timing traces in the
timing diagram.
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Figure 3-30. Change the order of traces. The channel group shows the

default order of the timing traces. In the timing diagram, the

traces are manually changed around to show data in a specific

order.
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Figure 3-31. Change the channel definitions. The channels are now
displayed in this order: B08-B15. The timing traces reflect this
new order of input channels.
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Figure 3-32. Traces are automatically reordered. The change to the
channel definitions is reflected in the order of the traces in the
timing diagram. The 8 traces are now displayed 00-07. You can
still reorder traces in the timing diagram. However, each time
you change the channel definitions, the analyzer updates the
timing diagram to match the Channel Grouping menu.

Changes Caused by the Timebase Menu

Channel groups reflect changes in probe links, sampling rates,
and glitch capture. When you change these Timebase menu
features, the analyzer looks at each channel group to determine
which channels are still valid for the grouping. For sampling
rates and glitch capture, the analyzer drops invalid channels
and places them in the unused list at the bottom of the screen.

When probe links change, the analyzer looks at the first channel
in each channel group to determine the new timebase for that
group. Channels that are in the new timebase remain in the
group in the order you listed them. Channels that are no longer
in that timebase are deleted and placed in the unused list at the
bottom of the screen. You can then add the available, unused
input channels to groups that have the same timebase. The
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discussion on the Timebase menu, earlier in this section,
explains this in detail.

The Unused Channel List

The unused channel list displays any channels not currently in
the menu's channel groups. Channels may be in the unused list
because you deleted them, in which case they are available for
use in other groups, or because the timebase rate or glitch
selection makes the input channel unavailable.

If a channel is unavailable because of the rate or glitch selection,
the analyzer dims that channel in the list. You cannot assign
unavailable channels to channel groups. No matter what
changes you make in other menus, the analyzer doesn't
automatically add any channel back to a group once it's been
deleted and placed in the unused list. You must add them back
manually. Figures earlier in this section show unused channels
lists at the bottom of Channel Grouping menus.

TRIGGER SPECIFICATION MENU

The Trigger Spec menu lets you define trigger statements and
choose the trigger timebase used for acquiring data. This
discussion covers these topics:

¢ Choosing the trigger timebase
¢ Using trigger statements

Figure 3-33 shows a Trigger Spec menu.
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Figure 3-33. Trigger Spec menu. The viewport at the bottom of the screen
briefly describes the field highlighted by the cursor. In this figure,
the cursor highlights the conditions field, so the viewport shows
the condition's word value.

00 Menu header. This field lists the menu name, current date
and time, and the current setup name.

(2] Asterisk. If you made changes to the setup since you stored
it, the analyzer displays an asterisk before the setup name.

(3] Statement header line. This line lists a one-word header
for each field: level, condition, count, action, and destination.

(A Level number. The Trigger Spec menu provides 14 trigger
levels. Add a statement to a blank level by moving the
cursor to a blank level and pressing ENTER. If you're in
advanced trigger mode (press 1 to toggle between modes),
press ENTER to cycle through the available statements.
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[5] Condition. Use this field to specify the condition you want
the analyzer to recognize. Press 0 or 2 to cycle through
available conditions. When you're on this field, the viewport
displays the current condition's word value.

Count. This field lists the number of times the condition
must go through the transition from False to True in order
for the action to be taken. You can select a count number in
the range from 1 to 4096.

Action. Use this field to tell the analyzer to trigger, turn
data storage on or off, or do nothing. You can select TRIG,
TRIG O, TRGOUT, STR ON, STROFF, or NOP. The
viewport explains each action. When you move the cursor to
the action field, the viewport describes the currently selected
action. Press 0 or 2 to cycle through the actions.

(8] Destination. Use this field to tell the analyzer to fill
memory, continue reading through the statement levels, or
go to a specific level and continue from there. You can
choose FILL, CONTIN, or GOTO# (where # is a number
from 1-14). The viewport discussion explains each
destination. When you move the cursor to the destination
field, the viewport describes the currently selected
destination. Press 0 or 2 to cycle through available
destinations.

(3] Viewport. The viewport gives you a description of the field
the cursor is currently on. You can turn the viewport off and
on by pressing DON'T CARE.

[0 Trigger timebase. If you're using more than one timebase,
the main menu bar lists the trigger timebase field (TrigTB).
You can press D to change the trigger timebase from one
timebase to another. The brackets surround the current
timebase. Regardless of what probe is in the trigger
timebase, the analyzer automatically cross-triggers all other
installed probes to acquire when the trigger occurs.

@1 Menu bars. These bars give you brief instructions about
command keys and menu fields.
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Choosing the Trigger Timebase

The analyzer looks for the trigger condition on the timmebase you
specify, then automatically cross-triggers the other probes (in
the other timebases) when the trigger condition is found. You
specify the trigger timebase with a field in the menu bar at the
bottom of the Trigger Spec menu: TrigT'B: D[T1]. To select a
different timebase on which to trigger, press D. The brackets
enclose the new timebase.

If you're using only 16 channels, you only have one acquisition
probe, so you only have one timebase to acquire data in. In this
case, the menu bar doesn't display the trigger timebase field,
and the D key is disabled.

When you select a timebase in which to look for the trigger
event, the viewport at the bottom of the screen shows the valid
condition word for that timebase. For example, Figure 3-34
shows a viewport with two channel groups for the defined
condition word, one in each timebase. The condition word for
the channel group in the trigger timebase is displayed in normal
video. The condition word for the channel group in the other
timebase is dimmed in the display. This shows you the specific
value on which the analyzer triggers.
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Figure 3-34. Conditions reflecting the trigger timebase. The Channel
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Grouping menu shows that there are two timebases and two
channel groups. The Trigger Spec menu shows that timebase T1
is the trigger timebase. When the cursor is on the trigger
condition field, the viewport shows the trigger condition word
values: 21C5 and 00FF. Since group ADD is in timebase T 1, the
analyzer triggers when it acquires the value 21C6. Timebase T2
(acquisition probe B) is automatically cross-triggered when the
value 21C5 occurs in T1.

1230 Logic Analyzer Operator's Manual



Setup Menus

Using Trigger Statements

You can use up to 14 statements to specify when and how to
trigger and store data. Each trigger statement has four parts:

1. A data condition or event for the analyzer to recognize
2. The number of times the event must occur

3. An action to be performed when the event is recognized
action

4. A destination that tells the analyzer what to do after it
finishes the action.

Read each statement like this: If the [condition] occurs [count]
times, then perform the [action] and go to the [destination].

In the basic triggering mode, if-then statements define your
trigger specifications. In advanced triggering mode, you can use
more complex, if-then-else statements to define the way the
analyzer triggers: .

if-then
if-then-else-if-then
if-then-else
if-then-else-store-only

To toggle between triggering modes, press 1. The menu bar at
the bottom of the screen tells you which mode (Basic or
Advanced) is currently selected. Figures 3-35 through 3-38 show
the four types of triggering statements.
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1 IF  [SUBA  1%(@881) THEN [ TRIG ) &

3

Figure 3-35. If-then statement. In this example, the condition SUB A is the
subroutine A occurs, trigger and fill memory.

WED, JAN 11, 1989 12:37 J EXT_TEST

Level Condition Count Action Dest

1 IF [SUBA 1#{ 90011 THEN [TRGOUT) & [GOTO 1}
ELSE IF [SUBB ] THEN [ TRIG] & [ FILL 3
2

3

Figure 3-36. If-then-else-if-then statement. One condition is the
beginning of subroutine SUB A and the other condition is the
beginning of subroutine SUB B. You want to make sure SUB B
occurs sometime within the first 10 occurrences of SUB A. Read
this statement like this: If subroutine SUB A occurs 10 times,
send a trigger-out signal to the back panel connector and take
the acquisition again. Otherwise, if SUB B occurs before SUB A
occurs 10 times, trigger and fill memory.

NED, JAN 11, 1989 12:41 3 EXI_TEST

Level Condition Count Action Dest

1 IF [SUBQ jpe{0001) THEN [ TRIG ) & [ FILL ]
ELSE [ NOP ) & [GOTO 2]
2

3

Figure 3-37. If-then-else statement. In this example, if the subroutine
SUB A doesn’t occur, you want the analyzer to go to level 2 and
execute that statement. Read the statement like this: If SUB A
occurs, trigger and fill memory. Otherwise, go to trigger
statement 2.
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Figure 3-38. If-then-else-store-only statement. In this example, the
condition SUBEND2 is the end of a subroutine. The second
condition, NMI, is a non-maskable interrupt. Read the
statement like this: If SUBEND2 occurs 68 times, trigger and
fill memory. Otherwise, story only data values that match
condition NMIL.

Entering Trigger Statements

The Trigger Spec menu has up to 14 levels you can use to control
the trigger. To enter a trigger statement at a blank level, move
the cursor to a blank level and press ENTER.

In basic trigger mode, pressing ENTER toggles between an if-then
statement and a blank level. In advanced trigger mode, pressing
ENTER cycles through the four available statements for advanced
triggering along with a blank level.

Make sure the cursor is not on the count field when you try to
cycle through trigger statements. Pressing ENTER while on the
count field puts you in an edit mode for the count field. If this
happens, press ENTER to leave the count field's edit mode, move
the cursor to some other field, and press ENTER again to cycle
through statements.

Deleting Trigger Statements

You can delete levels between two existing levels. To delete a
trigger statement, move the cursor to the statement level and
press ENTER until you display a blank line.

If you want to jump a blank level to the next one, you should use
a goto instruction in the destination field of the first level's
statement. If you don't use a goto, the analyzer con tinues to the
new blank level. Since the level is blank, the analyzer assumes
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you meant to trigger and fill memory, which it will do for you,
until either memory is full or you press STOP.

Choosing the Trigger Condition

Conditions are defined in the Conditions menu and specified for
triggering in the Trigger Spec menu. The Trigger Spec menu
lets you specify which of the conditions you want the analyzer to
look for on each trigger level. Press 0 (or 2) when on the
conditions field to cycle through available conditions in this
order:

1. 24 conditions (named by default A-W and MASK) from the
Conditions menu and the NO of each condition. You can
define and rename these conditions. For example, A might
be SUB1 END, condition B might be RESET, and so on.

NOTE

If a condition is all don’t cares and you use the
negated condition, the analyzer will never find
the condition because it will never occur. For
example, if A is defined as all don't cares and you
tell the analyzer to trigger if NOT A occurs, the
analyzer will never trigger and you will have to
manually halt the acquisition by pressing STOP.

2. External. The signal received from the EXT inputs on the
acquisition probe. These inputs are edge sensitive, rather
than level sensitive as are the other inputs. Use these
inputs to look for a specific transition on a single line. You
cannot negate this condition.

3. Trigin. The signal received from the trigger input on the
analyzer's rear panel. You cannot negate this condition.
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4. Clock. Clock pulses. Use this selection to count clock cycles
when you are looking for a condition to occur a specific
number of cycles after another condition. If you selected
asynchronous as the format in the Timebase menu, the
clock pulses are those from the analyzer's internal
acquisition clock. If you selected synchronous, the clock
pulses are signals acquired from the SUT through the CLK
inputs on the acquisition probe. You cannot negate this
condition.

When you move the cursor to the conditions field, the analyzer
displays a viewport at the bottom of the screen. The viewport
shows the value of the condition from the conditions menu. For
External, Trigin, or Clock, the viewport contains descriptive
messages about those conditions.

Entering a Count Value

This field lists the number of times the condition must go
through a transition from False to True in order for the action to
be taken. Follow these steps to edit the count field:

1. Move the cursor to the count field and press ENTER to edit
the field.

2. Enter a count in the range 0001-4096 directly from the
keypad. If you try to enter a count larger than 4096, the
analyzer defaults to 4096. The cursor automatically moves
to the next digit, but you can also use v and w to move it to
different digits.

3. Press ENTER to quit edit mode. You can also move the
cursor on to the next field (action) to leave edit mode.

When the count field uses a condition with a specific data value,
the analyzer counts False-to-True transitions before taking an
action. When the condition is all don't cares, the analyzer
counts clock cycles. For example, if A=XXXX, the following two
trigger statements are the same. '

If[A 1*[0001] Then [Trig] & [Fill]
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If [Clock] * [0001] Then [Trig] & [Fill]

Figure 3-39 shows an example of counted transitions.

clock .

>

Case 1

- e e el > o . -

Case 2 sl e—

S IR L
-----_1-4..---.. -—
N
>

-omen o e o dh o o oo o - -

If [A ] * [0002] Then [TRIG] * [FILL] where A=1 (high)

Figure 3-39. Counting Transitions. In case 1, the analyzer will trigger at
the mark (T1) because A has gone through two transitions from
False to True. In case 2, the analyzer will trigger at the later
mark (T2) after A has gone through two transitions of False to
True. In case 2, the analyzer does not trigger on a two-cycle-
wide pulse because A has not gone through two transitions in
that period.

Selecting an Action

The action field allows you to select an action for the analyzer to
perform when the trigger condition is recognized. You can select
these actions:
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Table 3-2
TRIGGER SPEC ACTIONS

Action | Description

TRIG Trigger and start storing post-trigger data. TRIG
triggers all channels on all timebases.

TRIG O Trigger and send a trigger-out signal to the back-
panel connector.

TRIGOUT Don't trigger, but send a signal to the trigger-out
connector on the back panel when the trigger
condition is recognized.

STR ON Start storing data in memory.

STROFF Stop storing data. Use STR ON, TRIG, or TRIG
O to start storing data again.

NOP No action; do nothing.

Choosing a Destination

The destination tells the analyzer what to do after it executes
the trigger statement it's currently working on. You can use
these destinations:

Table 3-3
TRIGGER SPEC DESTINATIONS

FILL

Destination !Descrlptlon

Fill the rest of acquisition memory. Use FILL
with TRIG or TRIG 0. Once acquisition memory is
filled, the analyzer halts.

CONTIN

Continue to the next trigger level. If you tell the
analyzer to continue to a level that has no
instruction, the analyzer will fill acquisition
memory until either you press STOP or memory
gets full.

GOTO#

Go to the indicated trigger level. If you tell the
analyzer to go to a level that has no instruction,

the analyzer will fill memory and halt.
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Using the Viewport

The viewport at the bottom of the screen lists a description of
the field the cursor currently highlights. For example, if the
cursor highlights the conditions field, the viewport lists the word
definitions for that condition. Figures 3-33 and 3-34, earlier in
this section, show viewports.

CONDITIONS MENU

The Conditions menu lets you define up to 24 conditions (A-X)
(or A-W and MASK, in version 4.0 only) so that you can:

* Trigger on specific values
¢ Search for specific events in the state table

¢ Use comparison masks when you compare memories (see Run
Control menu later in this section).

Figure 3-40 shows a Conditions menu and explains the menu's
fields. The discussion that follows Figure 3-40 covers these
topics:

Displaying condition words

Editing condition names
* Specifying glitches
¢ Changing radixes for glitches
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CONDITIONS

Symbol GPA GPB GPC GPD
hex hex hex hex

3T 000 D00 X0 300
B 0NN 0D N 300
c 0000 00N XN SO0

O&H N -

a Edit Symbol: ENTER
“o» WNindow lp : F —t+-5
v Hindow Down: C

Figure 3-40. Conditions menu. The default Conditions menu shows three
conditions. Default conditions are A-X (A-W and MASK in version
4.0). Default word definitions are all don't cares. Use F and C to
expand or shrink the conditions window. The radix for condition
words is set in the Channel Grouping menu.

(10 Channel group names. The header column displays the
names of the groups listed in the Channel Grouping menu.
Names are displayed from left to right as they were defined
in the Channel Grouping menu from top to bottom.

(2] Radix. This field shows the radixes selected in the Channel
Grouping menu. You can't select this field, but when you
change channel group radixes, the Conditions menu radixes
are automatically updated. Changes to display radixes in
the State menu don't affect the Conditions menu because
those changes are for state table display only.

(3] Condition names. This field lists the 24 conditions you can
define. The default names are A-X (A-W and MASK in
version 4.0 only). Press ENTER while the cursor is on the
symbol name to edit the condition name. You can rename a
condition to any eight-character name you want, but you
should avoid naming two conditions the same thing. You
cannot rename a condition to all blanks spaces.
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(2] Condition words. This field shows the condition word
value. The default word definitions are all don't cares.
When the cursor is in a condition word definition, you can
edit the definition directly from the keypad with values
corresponding to the current group radix. For example, for a
binary radix, you can enter 0, 1, X (don't care), and glitch
symbols in the condition definition. Alternately, you can
load the condition values from the cursor location in the
state table by placing the cursor anywhere on the condition
word and pressing ENTER.

(3] Menu bar. This field tells you which keys to press to use
menu functions. When you scroll into the condition word,
the menu bar automatically changes to tell you how to edit
condition words.

Displaying Condition Words

The default conditions window shows three conditions: A, B,

and C. You can re-size the window with the C and F keys to
show one to eight conditions. You can also use the A and V¥ keys
to scroll other conditions through the conditions window.

You can display all six channel-group condition words on the
screen if each channel group has at least one channel in it.
However, displaying condition words in binary radix takes up a
lot of room. If the displayed groups can't all fit because of the
selected radixes, you cannot scroll more information onto the
screen. Instead, call up the Channel Grouping menu and change
group radixes until you see the information you want.

Figures 3-41 and 3-42 show condition words displayed in
different radixes.
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CONDITIONS

Synbol  GPA GPB GPC

bin bin »in )
TESTEE: 000000000MKK 00NNOMXXXI0L111 X091180118
CALL @ )000000N0DGONNY X109916111108XXX @@XXXXXXXX

RETURN : @98080081110688181 XDONNONNXE16011 ©101016008

2 | Edif Sunbol: ENTER
ar Hindow Up ' F
v Hindow Down: C

Figure 3-41. Conditions menu with binary radixes. All condition words
are in binary radix and can't fit on the screen. There isa > at
the right side of the screen to tell you that there is more
information to be shown.

Symbol GPA GPB GPC GPD
hex oct bin hex
JESTEE: XXXX 0057 X9011081 1YY XXX
CALL T 0 X4274X 8aNYNNXXXXXXY BOFF
RETURN : 01C5 YXX23 0101010090000900 X)X¥XX
a | Edif Sunbol: ENTER
a» Hindow lp : F
v Hindow Down: C

Figure 3-42. Conditions menu with different radixes. Only one group is
now in binary radix. The other word definitions are now in their
corresponding hexadecimal and octal representations. All four
groups of condition word definitions can now fit on the screen.

The Conditions menu also tracks the condition selected as the
memory comparison mask in the Run Control menu and the last
condition selected in the Trigger Spec menu. For example, if the
trigger condition is K and you call up the Conditions menu,
condition K is displayed at the top of the conditions window.
(Scrolling through the Conditions menu has no effect on the
Trigger Spec menu.)

Editing Condition Names

Condition names (or symbols) can be up to eight characters long.
The default condition names are A-X (A-W and MASK in version
4.0 only). To change a condition name, follow these steps:

1230 Logic Analyzer Operator's Manual 3-71



Setup Menus

1. Move the cursor to the condition name and press ENTER.

2. Enter 0-9 and A-F directly from the keypad. Use the cursor
keys A and ¥ to enter other characters. Press DON'T
CARE to enter a space. When you enter a character, the
cursor automatically moves to the next digit, but you can
also use € and P> to move the cursor from one character to
the next.

3. Press ENTER when you finish entering the new name.
NOTE

Make sure you give each condition a unique
name. If you accidentally give two conditions the
same name, you won't be able to tell which of
them you have actually selected in the Trigger
Spec and Run Control menus unless you look at
the condition definition in the viewport. Only the
first definition in the list is used when two with
like names exist.

Editing Conditions

To enter a value for a condition word, scroll into the word field.
As soon as the cursor is on the word, you can enter
alphanumeric characters directly from the keypad. Alternately,
you can load the condition values from the cursor location in the
state table by placing the cursor anywhere on the condition word
and pressing ENTER. If glitch capture is set up and the word is
in the binary display radix, you can also define glitches in the
condition word.

Specifying Glitches

A glitch is two or more transitions through the logic threshold
voltage (from low to high or high to low) within one clock cycle.
Glitches are frequently symptoms of a circuit problem. Follow
these steps to set up the analyzer to capture glitches:

1. Turn glitch capture on in the Timebase menu.
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2. Set the appropriate channel group radix to binary in the
Channel Grouping menu.

3. Specify glitches as part of a condition in the Conditions
menu. Press 2 to define a generic glitch, 3 to define a
rising-edge glitch, and 4 to define a falling-edge glitch.
Table 3-4, later in this section, describes these glitches.

Figure 3-43 shows glitch symbols in condition words.

=

CONDITIONS

Synbol GPA GPB GPC GPD
bin bin bin hex
J T OOOONN NONONN ONOONNK XX
1YXX0090 YNONONN XNODONXX XX

L TINLLLL XNONONN ONODONN XX
A Glitch ¢: 2
ar Enter word: Hex Pad, ¥ 1:3
v T: 4
Sunbol GPA GPB GPC GPD
bin bin bin hex
J T ROONDNOL XINONONN ONOXXY XX
X T @0X0e8a XonnNoNN XODONXYY XX
L CLONALLL N0NONN ODONIXX XX

4 Enter MHord: Hex Pad, X (Don’t Care)

Figure 3-43.

1230 Logic

Glitches in word definitions. For channel group GPA, the

top Conditions menu shows a generic glitch on the leftmost

channel for condition J. Condition K shows a rising-edge glitch,

and condition L shows a falling-edge glitch. The lower

Conditions menu shows how these glitch symbol s revert to Xs,
Os, and 1s when glitch capture is turned off in the Timebase

menu.
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Table 3-4
TYPES OF GLITCHES
Press | Type of | Reverts Description
Glitch To
2 2 X Generic glitch, which is any

occurrence of one or more
transitions in any direction
within one clock cycle.

3 g 0 Rising-edge glitch. Indicates
one or more transitions within
one clock cycle starting from a
low state and rising to a high
state.

4 L 1 Falling-edge glitch. Indicates
one or more transitions within
one clock cycle starting from a
high state and falling to a low
state.

Changing Radixes for Glitches.

You can define glitches for condition words that are in binary
radixes. If you have glitches defined for condition words and
then change the channel group radixes to octal or hexadecimal,
the glitch definitions revert to Xs, Os, and 1s, as described in
Table 3-4. If you change radixes to octal or hexadecimal and
then change back to binary, the previous glitch definition is
restored. Figure 3-44 shows how glitch definitions can revert to
values when you change channel group radixes.

Remember that generic glitches (represented by a #) are really
don't-care values to the analyzer. If you include a generic glitch
in a condition word and then change the group's radix to octal or
hexadecimal, the analyzer might display a question mark (?) in
the condition word. A question mark means that some of the
bits in the nibble are Xs (don't care values) and some are
numerical digits. Because some values are Xs and some are
numbers, the analyzer doesn't know what value you want
defined for the octal or hexadecimal condition word. The
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example under How Channel Groups Affect Conditions shows
how the analyzer can display a question mark.

Figure 3-44.

= CONDITIONS b

Synbol GPA GPB GPC
bin bin bin
A L0000 40001111 @0101118
B L L0DDONN XXXX1088 @NONMXX
C T 0000000 XXXX1609 13000X{
a Glitch ¢ 2
4 Enter word: Hex Pad, ¥ 103
v _ T: 4

Synbol GPA GPB GPC
hex oct bin

T ¥X 217 89101119
2 %79 800N
XX %70 1000007

a | Edit Synbol: ENTER
4 Window Up : F
v Hindow Down: C

Radix changes affecting glitch definitions. The top figure
shows three conditions, with glitches in the woxd definitions.
The bottom menu shows the corresponding hexadecimal and
octal words for the conditions when the radix is changed. The
generic glitch reverted to a don't-care value. Since otherbits in
the nibble were numerical values instead of other don't-care
values, the analyzer displays a question mark for the nibble.

Turning Glitches On and Off in Timebase

If you turn off glitch detection in the Timebase menu after
defining glitches in condition words, the glitch symbols revert to
X, 0, or 1, as described in Table 3-4. If you then turn glitches on
again in the Timebase menu, the previous glitch definition is

restored.

How Channel Groups Affect Conditions

Changing the order of channels in the Channel Grouping menu
affects condition word definitions. When you add channels, the
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analyzer adds don't-care bits (Xs) to the condition words. When
you delete channels, the analyzer deletes bits from the condition
words. If you add deleted channels back to a channel group, the
word definition for those channels is don't-care values. The
analyzer displays a question mark in the condition word if don't-
care values and numerical values are in the same nibble (if the
nibble isn't all don't-care values or all numerical values).

Figures 3-45 and 3-46 show how conditions reflect changes in
channel groups.
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MON, JAN 89, 1989 1:42 - DEFAULT
IGPA] HEX + T1 AARAARAAR AAARAAAA
11111100 98000RA6
54321098 76543218

GPB BIN + T1 BBBBBBBB BBBBBEBB
11111169 80606000
74321098 76543210

GPC ocY + I1 cccceece
00068000
76543210

GPD HEX

Prohe UINUSED CHANNELS

15 14131
15 14 13 1

SON. Ay 4»

10 9 68
' B9 08 G
name . ENTER

84
Default Groups:.F

CONDITIONS

Synbo) GPA GPB GPC

hex bin oct
N 90FF 9008111100001111 @56
B T XYY ODDDNHODNNNN XXX
C T N0 NOHNONNGHNNNN XXX

a Edit Synbol: ENTER
4 Hindow Up : F

v Hindow Down: €
Figure 3-45. Channel groups and conditions. The Conditions menu
shows three condition words (one for each channel group) in the
radixes selected in the Channel Grouping menu.
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MON, JAN B89, 1989 10:45 { -DEFAULT

IGPA] HEX + T1 AARAARAA
11111168
54321098

GPB  BIN + Ti BBBBBBBB BBBEBBBB
eei11111 eaeeedss
89012345 76543218

GPC 0T + TI1 CCCCCCCC CCeeceee
11111160 80600080
54321098 76543210

GPD  HEX

[Prohe D

G106 #5604 6362 01 @9

12 1@ 99 06 07 06 85 91 88
Edit name ENTER Default Groups:F

Cursor. Ay 4»

CONDITIONS

Synhol GPA GPB GPC
hex bin oct
T 08 0NONXYNeeea1111 YXX?56
B VXX XN0N0HNNNONONY 0NN
C X NONODNDNONODNX 0K

A Tdit Synbol: ENTER

o Hindow Ulp ! F
v Nindow Down: C

Figure 3-46. Changed groups and corresponding conditions. Eight
channels are deleted from GPA, eight channels are added to
GPC, and eight channels are reordered in GPB. The
corresponding condition words show that the analyzer deleted
the digits in the condition word corresponding to GPA's
channels. The analyzer then replaced the eight digits in group
GPB's binary condition word with Xs for the eight channels in
GPB that were deleted and later added back. The analyzer also
added Xs for the new digits in group GPC's condition word. The
question mark means that the nibble represented by the ? has
both don't-care and numerical values in it.

If you delete channels, the value of a condition word might
change. For example, group GPA has eight channels: A07-A00.
The condition word has the value 0B in hexadecimal, which is
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0000 1011 in binary. If you drop channel A00 from the group
(the rightmost binary digit), the binary value becomes 0000 101,
which is 05 in hexadecimal. Now if you add A0 back to the
group, the binary value is 0000 010X. Since don't-care and
numerical values are mixed in the condition word's second
nibble, the analyzer displays the new hexadecimal word value as
0?.

Always change channel groups before you define conditions. If
you change the groups after you define the conditions, you may
have to redefine your conditions to match the new order of the
input channels.

RUN CONTROL MENU

The Run Control menu is divided into two parts by a double
horizontal line (see Figure 3-47).

The upper part of the menu lets you specify which of the four
memories the acquisition will be stored in, how you want data
displayed after the acquisition, where in memory the trigger
should be positioned, and when during the acquisition the actual
trigger search should begin. The update memory you specify
here controls the parameters in the Memory Select menu
discussed in Section 4.

The lower portion of the menu lets you control memory
comparison features. This part also lets you set the display
screen update rate for continuous or auto-run acquisitions. The
memory comparison feature is described at the end of this
discussion. Figure 3-47 shows the Run Control menu.
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1-MED, MOV 29, 1989 11:26 J -DEFAULT
2—update Mewory : [1) Display: [Timingl— 3

4 _1pigger Position: [8512) eI Jewx—s5

Look for Trigger: [After Pre-Inigger Mewory Full}—— 6

Compare : m futo Run Count: 0_—'—3

Compare Mewory 1 to Memory: (2) 9

When Memories Equal : [Display and Reacquiul]___")

Hhen Memories Unequal: [Display and Stopl

Conpare Men Locations: (00091 to [2047} 11

Use Channel Mask : [MASK } 12

Display Data at least: [5) seconds 13
GPA GPB

Synbol hex hex —+14

MASK s FFFF FEFF

Cursor. Aver Select. 8,2 15
Figure 3-47. Run Control menu.

(O] Menu header. This line lists the menu name, current date
and time, and current setup name. If there is an asterisk
before the setup name, you made changes to this menu since
you last stored it in the Storage Menu.

2] Update memory. This field lets you specify the memory
you want updated (and overwritten) and displayed when you
complete the next acquisition. You can specify memory 1, 2,
3, or 4. Press 0 or 2 to cycle through the selections.

3] Display format. This field lets you specify the default
display format for the update memory. For example, if you
specify timing, when the acquisition stops, the data is
displayed as a timing diagram. Press 0 or 2 to change the
format from state, to disassembly, to timing. You must have
an optional disassembly probe connected to get a

disassembly display.
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(4] Trigger Position. You can specify the trigger position in
increments of 128: 128, 256, 384, and so on, through 1920.
The trigger position indicator (the box) to the right of this
field shows graphically where the specified trigger is in
memory. Press 0 or 2 to cycle through the selections.

(5] Trigger position indicator. This box shows where the
trigger specified in the trigger position field is in memory.
For example, if you set the trigger position to be 0512, the
trigger position indicator shows that 0512 is approximately
one-quarter of the way through memory.

Look for Trigger. This field tells the analyzer when to
begin searching the trigger immediately, continuously (any
time), or after the pre-trigger memory is full. Press 0 or 2 to
cycle through the selections.

[Z] Memory Compare. Use this field to specify a manual or
automatic comparison of the update memory to the specified
reference memory. If you do an automatic comparison, you
can then tell the analyzer to display and stop, discard and
stop, or discard and re-acquire (memory compare actions).
You can also specify that the analyzer compares memories
for equalities or inequalities. Press 0 or 2 to toggle from
manual to automatic memory comparisons. You can't do an
automatic memory comparison if you tell the analyzer to
look for the trigger continuously.

(8] Auto Run Count. This field shows how many comparisons
of the update memory to the specified reference memory
have been performed.

(3] Memory compare specification. This field specifies the
reference memory you want to compare the update memory
to for automatic memory comparisons. (Manual memory
comparisons are done by specifying the compare memory in
the Mem Select menu.) You can specify memory 1, 2, 3, or 4.
The update memory is selected in the upper portion of this
memory. Press 0 or 2 to cycle through the memories.
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Memory compare actions. If you do an automatic data
comparison, you can use these fields to tell the analyzer to
do certain actions depending on whether memories are equal
or unequal. You can specify these actions: display and
reacquire, display and stop, or discard and reacquire. Press
0 or 2 to cycle through the selections for each field.

1 Memory compare locations. You can specify a range of
memory (instead of the entire 2K analyzer memory) to be
compared. You can specify ranges from 0000 to 2047. Press
ENTER while the cursor is on this field, then enter address
values directly from the keypad. Press ENTER again when
you finish entering the new memory locations.

@2 Channel Mask. You can set a channel mask for memory
comparisons by specifying a condition's name in this field. If
the specified condition word includes don't-care values, the
analyzer won't compare data acquired on those channels (the
channels will be masked). This is done for you with the
version 4.0 software—just press C. If you're doing a memory
comparison, memory differences on those channels will be
ignored. Data from channels containing any value other
than don't care will be compared.

i3 Data display update. This field applies when you tell the
analyzer to look for the trigger continuously or when you
specify an automatic memory comparison. This field lets you
specify the amount of time the analyzer displays data before
going back to the Trigger Spec menu and acquiring data
again.

@@ Conditions viewport. This viewport shows the
comparison mask condition you're currently using. For
example, if you're using a channel mask called EXTERN4,
the viewport shows the channel definition word of
EXTERN4. You cannot select this field.

151 Menu bar. The menu bar at the bottom of the screen lists
the keys to press for menu functions.
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The top part of the screen controls the display and storage of
data features:

* Look-for-trigger instruction

* Trigger position in increments of 128

* Default display format (state, timing, or disassembly)
¢ Update memory specification

Features in the lower half of the menu include:

Automatic or manual memory comparison
® Memory comparison specification
¢ Memory range for comparison

Channel mask qualification
Data display time

Trigger Specification

You can specify a trigger after the pre-trigger memory is full,
immediately, or continuously. It's important that you specify
the trigger position so that memory is filled with the data you
need to see.

For example, if you want to see what occurred before a trigger
condition, tell the analyzer to fill memory with pre-trigger data
and position the trigger near the end of the analyzer’s memory.
This lets you see almost 2K of acquired data that led up to the
trigger condition. Ifyou want to see what happens after a
condition occurs, position the trigger near the beginning of
memory; for example, at location 0128.

How Triggering Works. When a logic analyzer acquires data,
it fills the pre-trigger memory you specify in the Run Control
menu and then looks for the trigger. At this point, the analyzer
looks at each sample as it occurs. As each sample is acquired,
the analyzer stores the sample in the trigger position, shifting
the previously acquired data back in memory and overwriting
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the pre-trigger memory as if it was a first-in-first-out queue.

When the analyzer finds the trigger event, it stores that data in

the trigger position, then acquires enough data to fill the rest of

memory with post-trigger data before it stops. (

If the trigger occurs before the trigger position is filled the first
time, the analyzer won't see the event. For example, if the
trigger position is 512 but the event occurs on the 400th cycle of
the acquisition, the analyzer isn't enabled to see the trigger.
Instead, the analyzer continues to run until you press STOP, or
until the trigger event occurs again. In this case, you should tell
the analyzer to look for the trigger immediately. As soon as the
trigger occurs, the analyzer stores that sample, fills the post-
trigger memory, and you specified.

Memory Compare

You can use the memory compare feature to compare a memory

to another stored acquisition, or to compare a memory to itself.

If you compare one memory to another, the state table displays

the differences between the two. If you compare a memory to

itself, you clear any marked differences (from a previous (
comparison) from the state display. 1230 Logic Analyzers with

version 3.5 software highlight data differences by group. 1230

Logic Analyzers with version 4.0 software highlight data

differences by bit.

You can compare memories manually or automatically. If you
do an automatic comparison, you can then tell the analyzer to
display or discard, and reacquire or stop, whether memory is
equal or unequal. However, if you tell the analyzer to look for
the trigger continuously, you can't make an automatic memory
comparison at the same time. The two operations are not
compatible.
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Section 4
DATA MENUS

Data menus let you specify how you want to display and
manipulate data. Table 4-1 briefly describes the data menus
and screens. This section explains the menus and screens in the
order they are listed in the table.

Table 4-1
DATA MENUS

Data Menu Descriptions

Memory Select Shows the main setup parameters for each of
the four memories and also specifies the
display memory.

Acquisition Displays timebase and acquisition status

Process during data sampling.

State Displays acquired data in state table format
and also shows the differences from memory
comparisons.

Disassembly Shows disassembled data in hardware or

software format only if you use an optional
microprocessor disassembly probe. Referto
your disassembly probe operator's manual for
detailed information about disassembly.

Timing Displays data as timing traces. This screen
also lets you reorder, duplicate, and delete
traces from the display to show only the
information you want.

MEMORY SELECT MENU

The Memory Select menu, shown in Figure 4-1, lets you choose a
different memory for display than is specified in the Run Control
menu. It also lists the main setup parameters for the data stored
in each of the analyzer's four memories:

¢ The name of the setup used for the acquisition
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¢ The date and time the data was acquired

¢ The probe links used for the acquisition

* The timebases for each group of linked probes
¢ The sampling rate and format

¢ Whether or not glitch detection was turned on

;-m. DEC @8, 1989 O 89:38  68axe

KRy Henory | I -DEN"U ; o 386S%
4 —+FRI, DEC @8, 1989 @9:18 | MON, OCT 23, 1909 15:52
Link TB Fornat Rate  Glt! Link TB Format Rate Gt
6 — M 11 Async 1 uS ?es’ [P Il Sync No
|
|
|

EB 12 Async 1 uS No B
C
D

[ Henory 3 JEEEIIE [Herory 3 IR
MON, NOU B6, 1989 15:58 MON, OCT 23, 1989 15:38

Link IB Fornat Rate GIt Link IB Format Rate Git

[l TL Sync No [l I Sync No
B Unused ----- B
o ----- Unused ----- C
D It Unused ----- D

AR Select Memory.A v 4 »

Figure 4-1. Memory Select menu. This menu displays the main setup
parameters for the acquired data stored in the analyzer memories.

(A0 Menu header. This line lists the menu name, current date
and time, and the current setup name. If an asterisk is
shown before the setup name, you changed the setup since
you last stored it in the Storage menu.

[2] Box. A box encloses the memory currently selected for
display. Use the cursor keys to select a different memory.

[3] Memory number. Identifies each of the four memories.

[4] Date and time. This field lists the date and time at which
you acquired the data stored in this memory.
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(8] Setup name. This field lists the name of the setup you used
to acquire the data. If there is an asterisk before the setup
name in a memory configuration, you made changes to the
setup after you acquired data with it and before you stored it
last in the Storage menu.

(6] Setup fields. These columns show the timebase, probe
links, sampling rate and format, and glitch capture status
used to acquire the data in this memory.

(7] Menu bar. The menu bar lists the keys to press to move
the selection box from memory to memory.

Immediately after an acquisition, the analyzer displays the data
sampled from your SUT. There are many times though, when
you want to see other data-data from other acquisitions, data
acquired with different sampling rates or formats, data acquired
from other SUTSs, and so on. By moving the box in the Memory
Select menu to the memory from which you want to display
data, you can choose to display the stored data in any of the four
2K-deep analyzer memories.

The analyzer can display stored data if the current sampling
rate is as fast or faster than the rate at which the stored data
was sampled. For example, you acquire data at 40 ns, store it,
and then acquire more data at 20 ns. In the Mem Select menu,
you can still choose to display the data acquired at 40 ns. The
analyzer will show the lower 8 bits of the stored data (only the
lower 8 bits are enabled at the current rate selection, which is 20
ns).

If you sample data at 10 ns, store it, and then sample data at
100 ns, you cannot display the data acquired at 10 ns until you
change the rate back to 10 ns. This is because the analyzer is
set up to show data acquired at the slower rates.

If the analyzer can't display the data, it gives you an error
message telling you whether the probe links, rate, or glitch
selection doesn't match. Pressing MENU again saves the Memory
Select menu and returns you to the Main menu. From there,
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you can call up the setup menus and change the required
parameters needed to match the stored data.

To display stored data, follow these steps:

1. Save your current setup.

2. Select the memory you want to display in the Memory
Select menu, noting the required timebase parameters.

3. Display the data by calling up the State or Timing menus.

ACQUISITION PROCESS SCREEN

The Acquisition Process screen tells you what the analyzer is
doing after you press START to acquire data. The screen also
lists the status of each timebase in which the trigger
specification is running, and displays the statement level
currently being processed. This screen also tells you when
memory is full and acquisition is complete, and shows the
autorun count.

Figure 4-2 shows a sample Acquisition Process screen for an
analyzer set up for 48 channels (16 in each timebase).
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1— (UE, JAN 10, 1989 14:13 T -DEFAULI
2 — Timebase Status

3 1§} Menory Full

12 Haiting for Trigger

13 (S1ow Clock)
14 | (S1ow Clock) l
4
5. ¢ Running Irigger Spec )
6 Irigger Spec Level FILL

yd™™  Stop Acquisition: STOP Auto Run Count: 1

Figure 4-2. Acquisition Process screen. This screen appears while the
analyzer samples data from your SUT. The messages tell you the
timebase, trigger statement level, and acquisition status for the
current process.

0 Menu header. This line lists the menu name, current date
and time, and current setup name. If there is an asterisk
before the setup name, you made changes to the setup since
you last stored it in the Storage menu.

@ Column headings.

3] Defined timebases. Lists the timebases specified in the
Timebase menu.

(4] Timebase status. This field tells you what the analyzer is
doing in each timebase: waiting for the trigger, triggered,
and memory full. If the clocks are occurring slower than 40
ms, the field tells you (to the right) there is a slow clock.

[8] Acquisition status. Displays the status of the acquisition.
The brackets flash on and off to tell you if the acquisition is
still going on. Status messages are: initializing, running the
Trigger Spec, acquisition complete, acquisition aborted, and
comparing memories.
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[e] Trigger level. Identifies the statement level in the Trigger
Spec that is currently being executed. If memory is being
filled with data, this field says FILL.

[7] Menu bar. The menu bar at the bottom of the screen tells
you that during acquisition, the analyzer ignores input
keystrokes except for STOP, which stops the current
acquisition.

When you press START, the analyzer displays the Acquisition
Process screen until memory is full and the acquisition is
complete, or until you press STOP. When the acquisition is
complete, the analyzer immediately displays the acquired data
in the format specified in the Run Control menu. If you stop the
acquisition before memory is completely filled, the analyzer
displays as much acquired data as possible. If the analyzer
suspects that invalid data was acquired, it dims that data in the
state table.

The Acquisition Process screen will not be displayed if the
analyzer is looking for the trigger continuously (specified in the
Run Control menu). The next two lists explain the timebase
status and acquisition status messages.

Table 4-2
TIMEBASE STATUS MESSAGES
Message Description

Waiting for The anaTy';er is sampling data in the SUT and

trigger looking for the trigger.

Triggered The analyzer found the trigger and is filling or
trying to fill memory.

Memory full The analyzer found the trigger and filled memory
as you specified.

Slow clock The analyzer is trying to acquire data You may
have specified an external clock that does not
exist or one that is extremely slow (for example,
10 ms or less).
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Table 4-3
ACQUISITION STATUS MESSAGES

Message Description

Initializing | The trigger specification is not enabled. Pre-trigger
data is being acquired, but the analyzeris not yet
looking for the trigger condition.

Running The analyzer is executing the trigger specification

trigger spec | statements and looking for the trigger.

Acquisition | The acquisition is finished, and the analyzer is

complete processing the acquired data to display it in the
specified format (state, timing, or disassembly).

Acquisition | You pressed STOP before the acquisition

aborted completed.

Comparing | The analyzer is doing an automatic memory

memories | comparison and is discarding and re-acquiring data
as specified in the Run Control menu. This
message can also mean that you told the analyzer
to display and stop, and the comparison takes more
than one or two seconds.

STATE MENU

The State menu lists the data acquired from your digital circuit
in state table format. You can display this data in hexadecimal,
channel groups that are in the same timebase. You can display
other timebases simply by pressing 9. You can also choose to
ignore channel groups and display only data from specific
groups. Figure 4-3 shows a sample state table.
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MO, JAN 89, 1989 11:18 T 6800 1
2 Loc  ADD DAT CTL STB
33— hex oct bin asc ___

’—0502 @?1F 010000 00811101100081108 ¥ FS |
8563 @71F 010090 G611101°*68661166 ¢ -
7 —+i @71D 010000 06811101101681106 Q =
8565 ACIF 010088 06181011016841188 P )
8506 5931 010006 G011111001601106 P )
8567 4973 0910600 0111010100101188 AKa
8568 4971 610006 0111010100168160 4 *
5 —d 8569 4971 016806 0111010101100000 4 *
0510 6D?3 018000 0110010161106868 d a 4
1775 016800 00111100611060616 4 b
6 —'m—mlHlmu“llWUﬂ-a HT—
8513 ACIF 010060 0010101101001168 n LF
8514 4931 016060 0011101101601168 n EC
8515 5973 016000 0011111001001168 n EC
8516 4973 016000 6111010198101160 ¥ FS
8517 4971 016000 0111010100100168 Q FS
8518 6D73 616000 6116010101106068 Q =
8519 @775 016000 €111016001108660 P )
8520 1767 016800 6011116091106018 P )
8521 @764 810008 0011101100016011 AKa __
Func:F Search for: 8,2 [Trigger 1 Do Search: 1 -8

Figure 4-3. State menu. The cursor is on the trigger location and the
channel group GPC has been turned off. The location marked in
reverse video shows that the trigger condition occurred more than
once.

(01 Menu header. This line lists the menu name, current date
and time, and current setup name. If an asterisk appears
before the setup name, you made changes to the setup since
you last stored it in the Storage menu.

(2] Group names. This field displays the group names
assigned in the Channel Grouping menu. Ifthere isn't
enough room on the screen to show all groups, the analyzer
puts a > in the last column of the radix line to show that
there is more channel group information. To see these
groups, change the first groups' radixes to radixes that use
fewer characters, such as hexadecimal.
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(3] Radix. This field lists the display radixes of the active
channel groups. This field affects the state table display
only. If you change the radix here, it won't affect the
Channel Grouping or Conditions menus. Press E to change
radixes. Press 0 to cycle through the groups and 2 to cycle
through the radix options: hexadecimal, binary, octal,
ASCI]I, or off.

(@] Data. The analyzer can display up to 20 lines of state table
data on the screen at one time. Use A and ¥ to scroll
through data in increments determined by the scroll rate.
Use € and P to scroll up or down data one line at a time.
Dim video identifies data that is invalid. Reverse video
indicates data that was compared to another memory and is
different from the other memory.

(3] Memory location number. This column lists the location
of the data in memory. Iflocations are in dim video, the
memory locations are invalid (data at those locations is
probably invalid also).

(€] Trigger location. The trigger location is marked with the
word TRIG. When the analyzer triggers and stops acquiring
data, it labels the trigger location.

[I] Subsequent trigger mark. If the trigger condition occurs
more than once, each additional occurrence is marked with
inverse video in the location column.

(8] Menu bars. The State menu has four menu bars that tell
you which keys to press for menu functions. Press F to cycle
through the menu bars.

The State menu has several features that help you display and
compare acquired data quickly and easily. You can:

Scroll data by lines or by screens

Jump to a specific memory location

Specify the display radix for acquired data

Search for specific events

Display data acquired with different timebases
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e Remove a channel group from the display

* Toggle between update and reference memories

¢ Compare memories

Count the differences between memories

The next several discussions explain these features in detail.

Table 4-4 briefly describe the keys to use for state table features.

4-10
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Table 4-4
STATE TABLE KEYS AND FUNCTIONS

KEY
st

FUNCTION

Scroll back or forward by the scroll rate.

<)

Move the cursor up or down one line at a time.

7,8

Decrease or increase the scroll rate.

ENTER

Enter the location to which you want to jump. You don't
have to enter all four digits to jump to a new location. If
you don't enter all four digits, scroll out of the field or
press ENTER again to make the jump

Edit channel group radixes.

0 Select channel group.
2 Choose the radix for the channel group.
ENTER | Save your changes and exit.

0,2

Select the condition to search for (press 2 to cycle
through alphabetically; press 0 to cycle through in
reverse order). You can search for any of the 24
conditions you can define, the beginning or end of
acquisition, the trigger event, the next occurrence of the
trigger event, and the next difference between
memories (if you compared memories).

Search for the specified condition.

Select the timebase for displaying data (you can display
one timebase on the screen at a time).

Toggle between display and reference memories.

Compare the display memory to the reference memory.
The menu bar lists the number of differences between
memories. Press X to toggle between display and
reference memories.

F

Display the next menu bar.

The next several discussions explain these features in detail.

Scroll by Lines or Screens

Use the cursor keys €4 and P to move up or down the screen one
line at a time. Since the analyzer memory wraps back onto the

1230 Operator's
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screen, you can scroll up or down to show the beginning (0000)
and end (2047) of memory on the screen at the same time. A
blank line separates the beginning from the end of memory.

Use A and V to scroll data onto the screen by the scroll factor,
which can be from 2 to 20 lines of data. Set the scroll factor by
pressing 7 to lower and 8 to raise it. When you press 7 or 8, the
menu bar is updated to show the current scroll factor. You can
also press F to cycle through the menu bars.

Jump to a Specific Location

The analyzer lets you jump to specific memory locations. You
can specify a location in the range 0000 to 2047. If you choose a
location outside this range, the jump location defaults to 2047.
Follow these steps to jump to a specific location:

1. Press ENTER to specify a location. The cursor highlights the
first character in the location at the top of the screen.

2. Enter the memory location (such as 0821) directly from the
keypad. The cursor automatically moves from one character
to the next, but you can also use € and » to move within the
range.

As soon as you enter a location, the analyzer jumps to that
location, displaying the location at the top of the screen.

Anytime you leave the location field, whether you entered an
entire location or not (for example, 0156 rather than 01--), the
analyzer jumps to the specified location. If you don't enter an
entire location, the analyzer uses the value of the old location in
the jump field to fill in the digits you didn't specify. Because of
this, there are several ways to leave the field and make the jump
to the new location:

¢ Finish entering a location.

¢ Scroll left or right out of the location field.

* Scroll up or down off the line you are editing.
¢ Press ENTER.
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Change the Radix or Turn Off a Group

The analyzer lets you choose the radix for displaying each

channel group. You can choose to show state table information

in hexadecimal, octal, binary, and ASCII radixes. You can also

turn a channel group's radix off. Turning a group's radix off

removes the entire group from the display. Follow these steps to

change a group's radix.

1. Press E to edit the radixes. The menu bar shows the
currently selected group and that group's current radix.

2. Press 0 to cycle through available groups till the menu bar
shows the one you want to change.

3. Press 2 to cycle through available radixes, including OFF.

4. Press ENTER when done, to reset the state table in the new
radixes.

If there are less than seven channels in a group's byte and you
change that group's radix to ASCII, the byte won't be displayed.
The byte also won't be displayed if you change the radix to
ASCII, then go to the Channel Grouping menu and delete
channels from the specific group so that there are less than
seven channels in the byte.

Figures 4-3 and 4-4 show state tables with different radixes.
Figure 4-4 also shows that channel group GPC has been turned
off and removed from the display.

Search for Specific Events

You can search for a specific event in the state table (and in the
Timing diagram with version 4.0 software). One of the menu
bars lists the current search event (press F to cycle through the
menu bars). You can search for:

¢ The 24 conditions defined in the Conditions menu

The end of the acquisition

The beginning of the acquisition

The trigger
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¢ The next difference (if you compared memories)

Follow these steps to search for an event:

1. Press 0 or 2 to cycle through the available conditions and
events till you display the event for which you want to
search. The menu bar automatically changes to show the
current search event.

2. Press 1 to search for the event.

After you press 1, the analyzer searches forward through
memory for the next occurrence of the event. If the search takes
longer than 1 or 2 seconds, the analyzer displays a message
telling you it is searching for the event. If the analyzer doesn’t
find the event before reaching the end of memory, it wraps
around to the beginning of memory and continues to search until
it reaches the point where you began. If you choose an event
that does not occur, the analyzer displays a message telling you
the event was not found.

When the analyzer finds the event, it places the cursor on it. If
the analyzer redraws the screen, it displays the event in the
center of the screen. Figure 4-4 shows an example of a search
for the trigger.
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MON, Jan 89, 1989 1115 J eBaY0
bin asc

9502 0110016108111811 ¥ FS

8503 0110010101111111 Y FS

8504 1001110061111101 Q =

8505 ©0611191100001108 P )

8506 0011101100001100 P )

8507 0010101100001188 AKa

8568 0011101101001100 d

8509 0011111001001100 d

8510 0111910100101100 d

8511 0111010100100100 d

-{1[f—01100101001001 00—

8513 0111010101100000 d

8514 0011110001100010 4

8515 0011101100010011 P

8516 ©0011101100010011 X

8517 0010101100010011 X

8518 0011101101010011 Y

8519 ©0011111001016811 M EB

8520 0111010100116011 M EB

8521 0111010100111011 w BS

Func:F Scroll Rate:?,8[28] Timebase:9[T2 fsync 4 us]

Figure 4-4. Search for the trigger. The event being searched for, the
trigger, is placed in the center of the screen in the state table.

cEE~snwrs Y - -

Display Data in Different Timebases

Only data acquired with the same timebase can be displayed on
the screen at the same time. One of the menu bars shows the
timebase in which the current data display was acquired. Press
9 to display data acquired with a different timebase. In the
menu bar, the brackets containing the timebase also contain the
format and rate of the acquired data.

For example, you display data acquired with timebase T2. To
show data acquired with timebase T3, press 9. The brackets
show that T3 is now the current display timebase, and the state
table screen now shows data acquired with T3.

If a timebase has no channels assigned to it, the state display for
that timebase is blank (the analyzer didn't acquire any data for
that timebase). If a timebase doesn't exist because of the probe
links in the Timebase menu, you cannot display a State menu
for that timebase.
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Compare Memories

The state table includes a memory compare feature. This lets
you compare the same data locations in different memories,
count the differences, and display the results. Follow these
steps to compare memories:

1. Call up the Run Control menu and specify the reference
memory you want to compare the currently displayed data
to. (The Mem Select menu shows which memory is selected
as the currently displayed or update memory.) The
reference memory may be any of the four analyzer
memories.

2. Specify a range of locations to compare, along with a
comparison mask. Any condition defined in the Condition s
menu may be selected as the comparison mask. Channels
defined in condition words as an X are not compared. Any
other value in the condition definition (0 or 1) causes the
channel to be included in the comparison.

3. Call up the state table and press C to compare the memories.
When the comparison is complete, the analyzer shows the
update memory on the screen, regardless of what was there
before. The menu bar lists the number of differences
between the memories. The data differences are displayed
in reverse video; invalid locations or data are displayed in
dim video.

4. Press DON'T CARE to toggle the display between the upd ate
memory and the reference memory. Note: If the reference
memory contains reverse-video data locations, they are the
result of a previous comparison. To clear the reverse video
of the memory comparison from the screen, compare the
memory to itself. Call up the Run Control menu and set the
reference memory field to the memory you want to clear. In
the Mem Select menu, select the same memory. For
example, compare memory 3 to memory 3. Then, return to
the State menu and press C. The differences are cleared
from the display.
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Figure 4-5 shows an example of a compared memory with
differences. If the compare range or the differences you want
aren't currently displayed, you can use the search function to
search for the next difference. To do this, Press 0 or 2 to cycle
through the search events till you specify Next Diff for the next
difference in memories. Press 1 to search for the event.

TUE, DEC 12, 1989
Loc GPA  GPB
hex hin

01:56 T -DEFAULT

0500 1 177616 o :?
8581 1177616 & §
0502 1 177616 o SP
0503 1177616 o 8
0584 1177616 0 8
0505 11776 o b
0506 1 177603 o b
0507 1177672 o »
0508 A 1177672 o r
0509 il 1 o v
0510 M1 17738 o ML
0511 Ml 17738 o ML
1-177744-0 DE
0513 177744 o DE
0514 177744 o D
0515 177744 o D
0516 177744 o 1
0517 177744 o 1
0518 177744 o 1

0519 ' 177744 o EI
Func:F . 8,2 [Trigger 1 Do Search: |

Figure 4-5. State table with memory comparison. In the data columns,
: reverse video identifies data locations where the update memory
differed from the reference memory.

You can compare any two memories. The links and channel
groups of the reference and update memories don't have to
match, but if they don't, you may not receive information useful
to you from the comparison.

Reverse video marks differences between the compared
memories. To clear the reverse video of the memory comparison
from the screen, compare the memory to itself. Call up the Run
Control menu and set the reference memory field to the memory
you want to clear. In the Mem Select menu, select the same
memory. For example, compare memory 3 to memory 3. Then,
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return to the State menu and press C. The differences are
cleared from the display.

In the locations column, reverse video marks other occurrences
of the trigger condition. Dim video indicates invalid data or
locations (not memory differences). For example, you set up the
analyzer to acquire on 64 channels but use only three probes to
take the acquisition. In this case, the analyzer still displays the
groups on which it expects data from the fourth probe. However,
since no data was acquired on the fourth probe, the displayed
information for that probe's channel groups is in dimmed video
so that you know the data is invalid. ’

Track Data Locations for the Timing Diagram

The cursor tracks the same memory location in the state table
and timing display. If you call up the State menu and then call
up the Timing menu, the cursor is positioned on the same
memory location in both menus. This lets you get timing
information for the same data you're displaying in the state
table.

For example, if the cursor is on location 0185 in the state table,
when you call up the Timing menu, the cursor is on location
0185 in that screen too. If you change the cursor position in the
timing diagram, the cursor in the state table changes also.

DISASSEMBLY DISPLAY

Microprocessor disassembly is an option to the 1230 Logic
Analyzer. When you power up with an optional microprocessor
probe connected, the analyzer asks if you want to use the setup
for the microprocessor probe. If you want to use the
microprocessor probe's setup, press ENTER to load it. Otherwise,
press MENU to preserve the current analyzer setup and access
the normal analyzer menus.

Disassembly information is discussed in the operator's manual
for each microprocessor disassembly probe.
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TIMING MENU

The Timing menu displays data from up to 64 channels (16 on a
page at a time) as digital waveforms or traces. The horizontal
axis is time, and the vertical axis is the logic level (high or low).
Figure 4-6 shows a Timing menu.

mON JAN 89, 1989 11:30 J 68ox8 ——1
2— 11 fsyn 4 uS CuriB | : ] 2k—3
4 —— Ref = 5084 Cursor = 512 Ref to Cursor = +32)8 Pgl—5

[ I

6 — [l ' ' ’ 1 ' ' '

: !

:
PAe5 e B
T ——

—

h

8 — iy !
AT — T T L
IH
DATA4 :
IDATA3 .
1
i
i

IOOOOOOOD"OOOHHOQl

Func:F Resolution:4,5 [ 12 1 Scroll Rate:?,8 [ 12 1 Gk!]

Figure 4-8. Timing diagram. The dotted line is the cursor reference
location; the solid line is the cursor. The T marks the trigger
location; the M marks other occurrences of the trigger condition.
Press 0 or 2 to display the next available page of traces. If you
acquired glitches, they are displayed as small, bright vertical lines
rising or falling from the trace.

B

1] Menu header. This line lists the menu name, the memory
currently being displayed, the current date and time, and
the current setup name. If there is an asterisk before the
setup name, you made changes to the setup since you last
stored it in the Storage menu.

[2] Timebase. Identifies the timebase and clock forrnat with
which you acquired the currently displayed data. You can
display traces together on the screen only if they were

acquired with the same setup and timebase.
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[31 Memory indicator. This box represents the analyzer's 2K
of memory. The T shows the relative location of the trigger
word. A vertical tic mark shows the relative position of the
timing diagram's cursor.

4] Ref, cursor, and ref to cursor. These three fields show
the cursor reference location, the cursor position, and the
distance between the two. The reference location is the
dotted line; the cursor is the solid line. If you use an
asynchronous sampling format, the distance between the
cursor and reference location is in units of time; if you use a
synchronous sampling format, the distance is in your SUT"s
clock cycles.

(5] Channels. This field tells you which page of channels is
currently displayed if you're using more than 16 channels.
Depending on the number of probes you're using, you can
display one of four pages of channels.

(2] Graticule. The line of tic marks represents the number of
samples displayed on the screen. The analyzer displays a tic
mark for each sample. As you display more and more
samples on the screen (resolution decreases) the tic marks
move closer together. In the graticule, the trigger location is
marked by a T. Subsequent triggers and locations where
storage was turned on are marked with an M. If you set
resolution to 2048, the graticule is a solid bar, and you can
see the entire range of memory on the screen at once.

[7] Binary trace value. This field gives you the logic level of
each displayed trace at the cursor location.

[8] Trace names. The analyzer lists the name of each trace
(for each channel) in the timing diagram. By default, the
traces are named from the 3-character channel group name
and the 2-digit channel position in the Channel Grouping
menu. You can edit the traces by pressing E, then using the
keys listed in the menu bar.

(21 Menu bar. The menu bar tells you which keys to press for
the menu functions. Press F to cycle through the menu bars.
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The timing display has several features that let you manipulate
data. You can:

Scroll through data

Change the data resolution

Display different pages of timing traces

Set a reference point for the cursor

Search for events

Track the cursor location in the state table
Edit the timing trace labels

Restore the trace names to the defaults
Reorder, duplicate, and delete timing traces
Restore the traces to the default order
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Table 4-5
TIMING DIAGRAM KEYS AND FUNCTIONS

Key

Function

Displays the previous page of traces.
Displays the next page of traces.

Decreases the display resolution.
Increases the display resolution.

Scrolls left or right one sample at a time.

Scrolls right or left by the scroll rate.

Decreases the scroll rate.
Increases the scroll rate.

Wl N p|lA|lo sd O
4|V

Resets the timing traces to the default order. The defauit
order is determined by the current order of channels inthe
Channel Grouping menu.

Returns the timing trace labels to the default names. The
default trace names are the 3-character channel group
names and the 2-digit channel number (00, 01, etc).

Lets you edit timing traces:

E Lets you edit trace names with these keys:
0-F Hexadecimal values 0-F

X Space

AV Select other characters

ENTER Save the new name and exit

D Lets you reorder, duplicate, or mask timing
traces with these keys:

0 Display previous trace here

2 Display next trace here

1 Display next trace in the next line
3 Turn this trace off or on

ENTER Save the new order and exit

ENTER | Saves your changes and exits.

Displays the next menu bar.

Toggles between display and reference memories.

ENTER

Sets a reference location for the cursor.

4-22
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Move Through the Display

For each displayed page of timing traces, you can move through
the traces in two ways:

¢ Scroll one data sample at a time with 4 and P.

¢ Scroll the number of samples specified in the menu bar's
scroll rate field. Use A and V¥ to scroll the specified number of
locations. The cursor stays in its current position and the
data scrolls by the cursor.

The scroll rate lets you specify how fast you move th rough the
timing display when you use A and V. Press 7 to decrease the
scroll rate or 8 to increase it. One of the menu bars lists the
current scroll rate.

You can set a scroll rate of 6, 12, 24, 48, 96 (default), 128, 256,
512, 1024, or 2048 data samples. The only restriction is that the
scroll rate cannot be larger than the data resolution. When you
change the data resolution, the scroll rate is automa tically
updated to the largest value possible. This makes it easy to
scroll through data quickly.

The analyzer also lets you show the beginning and end of

memory at the same time. A blank vertical line separates the

two in the display. Figure 4-7 shows the beginning and end of i
memory on the same screen.

Set the Data Resolution

The resolution feature lets you choose the number of samples
displayed on the screen. Press 4 to decrease the resolution or 5
to increase it. You can set a resolution of 6, 12, 24, 48, 96 (the
default), 128, 256, 512, 1024, or 2048. One of the menu bars
lists the current resolution.

If you set the data resolution to 2048, the entire 2K memory is

displayed on the screen. The graticule becomes a solid bar at
the top of the timing diagram. Solid bars in the traces represent
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timing information too dense to show distinct rising and falling
edges. You can use the resolution of 2048 to see or move to a
specific event quickly. You can then increase the resolution so
that the specific timing information you want is more clear.
Figure 4-7 shows different data resolutions.

At resolutions of 96 or lower, each time you press the 4 and )
keys the cursor moves one time unit. However, at resolutions
above 96, each key press moves the cursor more than one time
unit. Generally, if you want to accurately measure the duration
of a signal, make sure the resolution is set to 96 or lower.
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Figure 4-7. Data resolution at 2048 and 96. The top half-screen shows the
entire memory displayed at once. Solid lines indicate that too
much data is being displayed to show separate rising and falling
edges. The bottom screen shows fewer samples, but shows the
data more clearly.
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Sometimes glitches appear in displays that have a lower
resolution (greater number of cycles displayed on the screen). If
the glitch is a result of the resolution, you can increase the
resolution to see the cycles actually occurring at that point in
your circuit.

Display Pages of Traces

Each page of timing traces displays up to 16 traces for each
acquisition probe on which data was acquired. For example, if’
you use one probe and 16 channels, there is one page of 16 traces
available for display. If you use four probes and 64 channels,
there are four pages of 16 traces each available for display.

Press 0 or 2 to cycle through the available pages.

Only timing traces acquired in the same timebase can be
displayed on the same page. For example, if you use two probes,
one in T1 and one in T2, one page shows traces in T1 and the
other page shows traces in T2. Figure 4-8 shows how data
acquired in different timebases is displayed on separate timing
diagram pages.

The analyzer tries to show as many channels from each
timebase as can fit on the screen. If both probes are in the same
timebase and you use 8 channels from each probe, both probes’
channels (all 16) are shown on the same page.
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Figure 4-8. Displaying channels in different timebases. Channel group
GPA has 8 channels: A07-A00. Channel group GPB has 8
channels: BO7-B00. The two channel groups GPA and GPB are in

1230 Operator's

different timebases, so traces GPA07-GPA0O are shown on page 1
and GPB07-GPBO00 on page 2. Press 0 or 2 to cycle through the
pages. Glitches are displayed as intensified marks. The binary
read-out for the timing traces shows that the acquired glitches at
the cursor are generic glitches.
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Set a Cursor Reference Location

You can set a reference location for the data cursor. This makes
it easy for you to see when events occurred in relation to each
other. The Ref-to-Cursor field shows the time that elapsed
between when the data at the reference location occurred and
when the data at the cursor position occurred. Figure 4-8,
earlier in this section, shows a cursor reference set near the
trigger point.

To set the cursor reference, move the cursor to the location and
press ENTER. When you move the cursor away, the dotted
reference line remains at that spot. At the top of the screen, the
reference location, (for example, 0802), the cursor location (for
example, 0825), and the distance between the two (for example,
+2.3 psec) are listed. The analyzer keeps this line updated as
you move the cursor through the timing diagram.

In asynchronous sampling format, the reference-to-cursor
interval is shown in units of time. In synchronous sampling, the
interval is shown in clock cycles.

Track the Display in the State Table

The timing diagram cursor marks the location of the data called
up in the state table. For example, if the cursor marks location
1052 in the timing diagram, the next time you call up the state
table, the cursor will be on the same location.

Search for Events

The easiest way to search for a particular event is to call up the
state table, do the search, then call up the timing diagram again.
If your 1230 is using software version 4.0 you can do the search
from the Timing screen. The cursor marks the location of the
event in both menus. For example, Figures 4-9 and 4-10 show
how you can quickly and easily search for an event in the state
table, then display it in the timing diagram.
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CONDITIONS ‘
Synbol GPA GPB
bin hex
TN 1110000 XX
J 100000000 XX
X LN0NNONN XX
A Edit Synbol: ENTER
4> Hindow llp : F
v Hindow Down: €

Conditions for a search. The trigger condition is named BUG

Figure 4-9.
4, and is defined with generic glitches on three channels.
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Figure 4-10.
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Searching in state and timing diagrams. First call up the
state table, search for the event (BUG 4), and then call up the
timing diagram. The Timing menu shows the search event in
the center of the screen. The binary read-out for the timing
traces includes the glitch definitions.
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Edit Trace Names

Each trace in the timing diagram has a name. The default name
is the 3-character group name from the channel group menu
plus the 2-digit number of the channel in the channel group. For
example, if group GPA has 32 channels (A15-A00 and B15-B00),
the default trace names are GPA31-GPA00. If group DAT has 8
channels (C15-C08), the default trace names are DAT07-DAT00.

You can rename traces with any 5-character names you want.
Once you start editing or reordering traces, you can't use other
timing display menu functions until you leave edit mode by
pressing ENTER. Figures 4-10 and 4-11 show edited trace
names. Follow these steps to name a trace.

1. PressE to edit traces. The cursor highlights the first trace
name in the list.

2. Move the cursor to the trace you want to change and press E
again to edit the trace name.

3. Enter the new trace name. Enter 0-F directly from the
keypad. Use A and V¥ to enter other characters. Press
DON'T CARE to enter a space. The cursor automatically
moves to the next digit when you enter a character, but you
can also use € and P> to move to other characters.

4. Press ENTER to leave edit mode for that trace name. When
you enter the last (fifth) digit of the name, the cursor
automatically scrolls out of the field and leaves the editor,
saves the change, and highlights the whole name.

5. Press ENTER to leave edit mode and return to the timing
display’'s menu functions.
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Figure 4-11.
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Edited and reordered traces. You can reorder, duplicate, and
mask traces. In this example, the RESET line is displayed twice
in this menu. Three other traces are turned off to create blank
spaces and make the display easy to read. Several traces are
renamed to reflect SUT signal lines.

When you edit a trace name, you are not changing the trace
itself. For example, page 1 displays 16 traces (A15-A00). If you
change name GPAOO to GPA15, trace GPA15 is not displayed in
that position. Instead, the new name GPA15 is a user-defined
label, and you will have two different traces named the same
thing (GPA15). To change the timing trace instead of the trace
name, reorder, duplicate, or mask the traces as explained next.

Edit Traces

The analyzer displays up to 16 channels on the screen at a time
and up to four pages of traces depending on how many probes
you have connected. By default, traces are displayed as they are
listed in the Channel Grouping menu. For example, if group
ADD lists channels A15-A00, the timing diagram lists the
traces for those channels in the same order: ADD15-ADDO00.
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You can change the order of the traces, duplicate the traces, or
turn them off so they don't show in the display. Figure 4-11,
earlier in this section, shows reordered, duplicated, and masked
traces. The only restriction to changing traces around is that
traces can be displayed on the same page only if they were
acquired with the same timebase. Follow these steps to reorder,
duplicate, and remove traces from the display.

1. PressE to edit the traces.
2. Press D to change the order of traces.

3. Use these keys to reorder, duplicate, and delete traces:

0,2 Cycle through traces at the current cursor position.
This is how you display a specific trace in a specific
position. For example, if the cursor is on GPA04 and
you press 0, the analyzer displays GPA03 in that
position. For 16 channels, if the cursor is on GPA15
and you press 2, the analyzer displays GPA0O in that
position.

1 Display the next (subsequent) trace in the next position.
For example, if the cursor is on trace GPA09, pressing 1
will display trace GPAOS8 in the position immediately
below the cursor.

3 Toggle the current trace on or off.

4. Press ENTER to save your changes and return to Timing
menu functions.

How Channel Groups Affect Traces

Changes to the order or names of timing traces don't affect
channels in the Channel Grouping menu. However, because
timing traces reflect the channel groups, changes to the Channel
Grouping menu can affect timing trace names and the order
traces are displayed.

The traces are named by default according to the 3-character
channel group name and the 2-digit channel position in the
group. Ifyou change a channel group's name in the Channel
Grouping menu, the Timing menu is automatically updated to
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reflect the new name. If you change a channel's position in the
channel group, the Timing menu is restored to the default
(Channel Grouping) order to reflect this change also. This is
explained in detail in Section 3 under Channel Grouping Menu.
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Section 5
UTILITY MENUS

Utility menus let you access various standard and optional
analyzer features. Table 5-1 lists the utility menus.

Table 5-1
UTILITY MENUS
Utllity Menu Description
—_— e

Storage Stores menu settings (setups) you define. This
menu also lets you name and load slored setups
SO you can display data acquired using previous
setups.

System Sets the date, time, screen-intensity, screen-

Settings saver, and power-on diagnostics fealures.

Printer Port Optional. Specifies how to use the parallel printer
port, including identifying the range of memory 1o
print, the print density, and other details.

RS-232C Optlional. Sets the baud rate, word length, parity,
and stop bits for the optional RS-232C
communication protocol. See the AS-232C
Operator's Manual for details.

GPIB Optional. Sets up the General Purpose Interface
Bus interface. Refer to the 1230 GPIB Operator's
Manual for GPIB information.

Intemational Optional. Selects the language of the notes

Notes information (optional).

STORAGE MENU

The Storage menu lets you name, save, protect, and restore
(load) up to eight setup configurations. A setup configuration is
a set of parameters the analyzer uses to acquire data. This
discussion covers these topics:

¢ Setups and probe links

* Saving setups
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Loading setups

Protecting setups

Setups after powering up

Restoring the default setup

For each setup listed in the Storage menu, the menu shows you
the setup name, the date and time the setup was stored, the
setup's protection status, and the probe links used in the setup.
Figure 5-1 shows an example Storage menu.

1 - FRI, DEC @8, 1989 89:24 BaD2A
Setup Date Tine Prot Links
4 —1 -DEFAULY THU, SEP 14, 1989 @7:34 N -3
2 -DEFAULT MON, NOV 27, 1989 16:29 N ]
3 680%0 THU, AUG @3, 1989 15:34 VYes 3}
4 BYROM MON, MAY 22, 1989 15:37 333
5 2807 THU, ALG 03, 1989 15:34 N )
6 11111111 MED, JUN 14, 1989 072:19
7 BAaD2A WED, JUL 19, 1989 15:11 x3
8 SET2 MON, NOV 06, 1989 15:24 VYes K&
[ 5
Active Setup: [BAD2A 1 Protection: [ Mol
L —&6
Select Setupia v Load: @ Save:2

Figure 5-1. Storage menu. This menu displays the name of each setup that
can be restored, the date and time that setup was created, the
setup’s file protection status, and the probe link configuration
necessary to restore this setup.

[1] Menu header. This field lists the menu name, current date
and time, and current setup name. An asterisk before the
setup name means that you changed the current analyzer
setup since it was last uploaded.

@] Column headings.
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[3] Setup description. This line gives you the name, date and
time of storage, file protection status, and probe links for the
stored parameters.

(4] Selection indicator. The > indicates the setup you want to
load or save. Use the cursor keys to move the indicator
through the menu.

(5] Active setup name. Use this field to change the name of
the current (active) setup.

(8] Setup protection status. You can protect a setup from
being accidentally overwritten. Press 0 or 2 to toggle the
protection for the active setup from yes to no.

(7] Menu bar. The menu bar lists the keys to press to load,
save, edit, and protect setups.

Setups and Probe Links

The next two discussions explain the setup parameters stored by
the analyzer and describe how probe links affect the uploading
of setups and displaying of stored data.

Setup Parameters

The setup parameters stored by the analyzer include
information about probe links, sampling rates, channel groups,
condition word definitions, and trigger statements.

For example, one setup may have 48 channels in one timebase
for asynchronous data acquisition at 80 ns. The trigger
statement might be an if-then-else statement that uses a
counter to define the trigger condition. With the Storage menu,
you can save these parameters so that you can reload them with
one keystroke and acquire data again on that setup. This saves
you time because you don't have to manually reset the analyzer
to those parameters.

Naming Setups

Naming setups lets you keep track of the purpose of each group
of setup parameters. When you first receive your analyzer from
the factory, all eight setups are the same default configuration
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and are named DEFAULT. Follow these steps to rename the
current setup.

Place the cursor on the Active Setup field and press ENTER.

2. Name the setup. Enter 0-F directly from the keypad, use &
and V¥ to enter other characters, and press DON'T CARE to
enter a space.

3. Press ENTER to save the new setup name.

Saving Setups

You can save the current group of setup parameters with the
Storage menu. This lets you reload those parameters quickly
and easily so you don't have to manually change the analyzer
back to a previously created (and stored) setup. To save the
current configuration, follow these steps:

1.

Move the > indicator to the line on which you want to save
the current setup.

Press 2 to save the current setup parameters.

Press ENTER to confirm overwriting the setup currently
stored on that line (for example, Z80-20NS) when you see
this message:

Ok to replace Z80-20NS?
Press ENTER to confirm, MENU to abort.

If the setup you want to overwrite is currently protected, the
analyzer first warns you of the protection:

* % * WARNING * * * Z80-20NS is protected!

Press setup number to overwrite, or MENU to abort.

5-4

In this case, press the number of the setup space (for
example, 6) in which you want to store the current
configuration, then press ENTER to confirm the change when
you see the prompt.
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When you confirm saving the setup, the analyzer stores the
current setup parameters. The Storage menu is automatically
updated so that the new setup is listed on the designated line.

Loading Setups

You can load a stored setup into the analyzer's setup menus,
overwriting the current menu setups. You can do this as long as
the probe links of the current setup are the same as the one you
want to upload. Follow these steps to load a stored setup into
the analyzer's current memory:

1. Move the cursor to the setup you want to load.

2. Press 0 to load the specified setup. Because this overwrites
the current setup, the analyzer asks for confirmation. In the
following message, SETUP3 is the name of the current
analyzer menu setup.

0K to replace SETUP3?
Press ENTER to confirm, MENU to abort

3. Press ENTER to load the specified setup and overwrite the
current one. If you press MENU, the analyzer ignores the load
command.

Protecting Setups

You can protect a setup so that you can't accidentally overwrite
it. You can also clear a setup's protection so that you can store a
different setup in that space instead. To protect a setup or clear
a protection, follow these steps:

1. Load the setup you want to protect/overwrite.
2. Move the cursor to the Protection field.

3. Press 0 (or 2) to turn protection on or off. The menu then
lists the new protection status in the protection column for
the setup.
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Restoring the Default Setup

When you power up the analyzer, the setup is the same as when
the analyzer was last powered down. However, while the
Initialization menu is still displayed, you can restore the default
analyzer setup by pressing D. The analyzer then changes the
setup menus to the factory default for your configuration.

The default analyzer setup links all available probes in one
timebase at an asynchronous sampling rate of 1 psec. Appendix
B, Default Menus, shows the default setups for each setup menu.
Follow these steps to upload (from ROM) the default analyzer
setup:

1. Press NOTES and ENTER at the same time until the analyzer
resets.

2. Press D to restore the default setup and overwrite the
existing setup (for example, *-68K@40NS).

3. Check the header line of the menu. The asterisk (if there
was one) should disappear from the setup name, and the
name should now say -DEFAULT. If the asterisk is still
displayed, the default setup is not loaded, and you should
repeat the steps listed here.

SYSTEM SETTINGS MENU

The System Settings menu lets you set these system features:
1. Date and time for the nonvolatile clock and calendar.

2. Whether or not you want to run the power-on diagnostics.
3. Intensity (brightness) for screen displays.
4

Whether or not you want to enable the screen-saver, a
feature that prevents screen burn-in by blanking the screen
after about 18 minutes without a keystroke.

Figure 5-2 shows a System Settings menu.
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QL SYSTIM SETTINGS
Date:
(I3 Hov 29, 1989)——1q
Tine: (11:38)—4—2
Intensity: [ JJ4+3
Screensaver:  [OFF1——4
Diagnostics: [OFFI——5
- Select: 68,2 _1 6
«» |[Set Date: ENTER
v Clear: X

Figure 6-2. System Settings menu.

(1] Date. Press O to 2 to cycle through the selections for the
month, day, and year fields. Pressing DON'T CARE sets the
highlighted field back to the default. Pressing ENTER sets
the new date so that other analyzer menus reflect your
changes.

[@] Time. Press 0 or 2 to cycle through the selections for the
hours and minutes fields. Pressing DON'T CARE sets the
highlighted field back to the default (00). Pressing ENTER
sets the new time so that other analyzer menus reflect your
changes.

(3] Screen intensity. Press 0 or 2 to move the intensity
indicator left or right so that the screen dims or brightens.

(4] Screen-saver. Press 0 or 2 to toggle the screen-saver
feature on or off. This feature helps prevent screen burn-in
by blanking the screen after about 18 minutes of inactivity.

(3] Diagnostics. Press 0 or 2 to toggle the power-on
diagnostics on or off. If this feature is on, the 1230 will run
power-on diagnostics before it displays the initialization
screen.

(6] Menu bar. This bar tells you the keys to press to use this
menu's functions.
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Setting the Date and Time

In the date fields, you can set the day of the week, month, date,
and year. In the time fields, you can set the minutes and hours.
To change any field, follow these steps:

1. Move the cursor to the date or time field you want to change
and press 0 or 2 to cycle through the field's selections. You
can also press DON'T CARE to set the field back to its default
value (sometimes it's faster to set the date from the
defaults).

2. Before moving the cursor from the field, press ENTER to store
that field's change. If you don't press ENTER, the analyzer
won't store the new values, and the date/time line at the top
of other analyzer screens won't be updated to reflect your
changes.

Setting Screen Intensity and Screen Saver

The screen intensity lets you change the brightness of the
screen. When the cursor is on this field, press O or 2 to lessen or
brighten the screen intensity. The box scale shows how bright
the screen is compared to the analyzer's capabilities.

The screen-saver feature blanks the screen after about 18
minutes of inactivity. This helps save the CRT phosphors and
prevent screen burn-in. Press 0 or 2 to toggle the screen saver
on or off. If the screen is blanked because of the screen saver,
press any key to bring back the current display.

PRINTER MENU

The parallel printer option lets you customize your interface to
an output device. If this option is installed, the Main menu lists
the printer as a menu option. You can then print data
acquisitions and screens on a dot matrix printer such as an
Epson or other parallel, Centronix-interface, dot-matrix printer
that is completely compatible with the Epson graphics character
set and interface specifications. Figure 5-3 shows the default
Printer Port menu.
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Parallel Printer

1 —Print Mewony: Status of
My .
21 Print Timebase: [2) Printer L
3 —Fron Locs: (0000] to (10231 | 5
4 —Density: [90) Dots/Inch t
Powered Up

a Select: 0,2
o> Print wemory: Press D key in this menu __ | 6
v Print screen: Press NOTES twice anytime

Figure 5-3. Printer Port menu. Use this menu to specifly which analyzer
memory you want to print, the range of memory to print, and the
print density.

(1] Memory specification. Identifies one of the four analyzer
memories. Press 0 or 2 to select the memory from which you
want to print the data.

(2] Timebase specification. Identifies the timebase from
which you want to print acquired data. For example, if the
analyzer is set up to acquire in two timebases, you can
choose to print the data acquired in T1 or T2.

(2] Memory range. Lets you specify a range of memory to
print out. Press ENTER, then enter the memory range
directly with numeric keys. The lower (left) range is 0000 to
2046; the upper (right) range is 0001 to 2047.

[4] Printout density. Lets you choose 60, 80, or 90 dots per
inch. A density of 90 gives the printout with the best
resolution; a density of 60 gives the printout with the lowest
resolution. Press 0 or 2 to cycle through the selections.

(8] Printer status. Tells you if the printer is connected and
ready to print, busy or off-line, or not powered up.

(8] Menu bar. These lines tell you which keys to press to
change the menu fields, print the specified memory, or print
the current analyzer screen. If the cursor is on the memory
range field, this bar tells you how to change the specified
memory range.

You can print the screen at any time by pressing NOTES twice,
quickly. If you wait too long before pressing NOTES the second
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time, the online help screen for the current menu will appear.
In this case, press MENU to get out of the online help and then
press NOTES again twice.

Pressing D while in the Printer menu prints the currently
specified memory (or range of memory). The printout is in state-
table format, with trigger event occurrences and memory
differences in bold. You can print timing traces if you call up the
Timing menu and press NOTES twice to print the screen.

INTERNATIONAL NOTES MENU

The analyzer features optional online help in English, Danish,
Dutch, German, Finnish, French, French Canadian, Italian,
Norwegian, Spanish, and Swedish. If you install international
notes, the Main menu lists notes as an option.

To change the current language selection, call up the
International Notes menu and press 0 or 2 till the language you
want is displayed. (If you press NOTES, the analyzer displays a
screen telling you which languages you can choose.) After that,
online help is displayed in the language you specify. Figure 5-4
shows an International Notes menu. Figure 5-5 shows the
online help for the International notes option. Figure 5-6 shows
a page of notes in Dutch.

B | NTL NOTES e
Language:

Select: 0,2

Figure 54. International Notes menu. Press 0 or 2 to cycle through the
available languages. When you leave the menu, the analyzer
saves your change. After that, the notes information is displayed
in the language you specified.
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International Notes Uersion 1,81

Select "English” for English system notes
Mihle "German" fiir deutsche System Mitteilungen

Seleccione "Spanish”™ para obtener las notas de
referencia del sistema en espanol

Kies "Dutch® voor Nederlandse help mededelingen
Selectionnez "French™ pour le systéme de notes Frangais

Selezionare "Italian™ per le Mote di Sistema in
Italiano

Choisissez "Fre Can" pour le systéme de notes
Canadiennes francaises

Exit MNotes: Hit any key

Figure 5-8. International Notes online help page. If you press NOTES
while in the International Notes menu, the analyzer displays a
help screen telling you which languages you can choose (Italian is
not supported for this product release).
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Timebase 7/ Tijdbasis Pag. @

Gebruik het "Yijdbasis Menu® on aan te geven

hoe de data dient te worden gemeten door het instrument
(synchroon of asynchroon).

“Linked (gecombineerde) Probes® zijn probes welke
dezelfde tijdbasis gebruiken. Een tijdbasis kan worden
toegevoegd of verwijderd door "links™ te veranderen.
Door het conbineren van tijdbasissen worden bepaalde
instellingen in andere wenu’s veranderd. $la de instru-
went instelling altiid op in het geheugen alvorens

de tijdbases te veranderen.

Async: maakt gebruik van de interne analyzer klok.

1@ ns instelling, data wordt gemeten op kanaal @ tot 3
kanaal 8 tot 7 voor 20 nS, alle andere instelling
weten op alle kanalen. Max. 2 async klokken beschikbaar
Sync: maakt gebruik van een externe kiok. Elke probe
die voor een synchrone meting wordt gebruikt dient te
worden aangesloten op het externe klok circuit,

Glitch detectie: gebruikt een tijdbasis instelling van
ninstens 40 nS asynchroon. Kanalen 8 tot ? kunnen
worden gebruikt on data en glitches te analyseren.

volyende pagina:a voriye payina'w  beeindig:MENU

Figure 5-8. Notes in Dutch. When the International Notes option is
installed, you can choose the language in which the notes are
displayed. For example, this figure shows the notes screen for the
Timebase menu in Dutch.
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Appendix A
LOGIC ANALYZER CONCEPTS

Logic analyzers are designed to check out digital hardware and
software. Before logic analyzers were developed, the only
instrument that allowed designers and technicians to monitor
digital operation was the oscilloscope.

LOGIC ANALYZERS VS. OSCILLOSCOPES

Most oscilloscopes display only two to four channels. However,
in today's digital applications, you often need to look at up to 48
or more channels at the same time. The strengths of logic
analyzers are that they can:

¢ Sample many signals at once

¢ Sample non-repetitive signals

* Display information in different formats

* Trigger on a particular combination of signals

* Show timing relationships of many signals at once

* Capture data that occurs before a predefined trigger
* Collect and store data selectively

When would you still need to use an oscilloscope? Use an
oscilloscope when you want to display signal amplitude vs. time
in fine detail. Some scopes can measure the time interval
between events with sub-nanosecond accuracy. Therefore,
scopes are most useful when you need a small (1-4 channels),
detailed picture for parametric measurements, such as signal
rise or fall times, amplitude, and pulse width.

SAMPLING DATA

A logic analyzer samples the input waveforms to determine
whether they are high or low in relation to a threshold voltage
(see Figure A-1). If the signal is above the threshold when it is
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sampled, the logic analyzer stores it as a 1 or high. Similarly, if
the signal is below the threshold, it is stored as a 0 or low.

Exactly when each high or low is sampled and stored into
memory is determined by the sample clock (see Figure A-2).
This clock can be either supplied internally by the logic analyzer
or externally by the system under test (SUT). Another word for
sample clock is timebase.

!
THRESHOLD

Figure A-1. Threshold voltage. Logic analyzers digitize incoming
signals by comparing the signal voltage to a reference
threshold voltage and storing the result (1 or 0) in
memory.
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SAMPLE CLOCK

SRR ERERE R ERERERERERE N

INCOMING DATA

{HRESHOLD

DIGITIZED OR STORED SIGNAL
1
o | L

6878-100

Figure A-2. Sample clock. The sample clock determines when the
analyzer looks at the incoming signals. On the rising
edge of the sample clock, the analyzer compares the
amplitude of the incoming data to the threshold. If the
signal is above the threshold when the sampl e clock
occurs, the analyzer stores a 1; if the signal is below the
threshold, the analyzer stores a 0.

Asynchronous Clock

If the sample clock is generated by the logic analyzer, it is called
an internal or asynchronous clock. You can choose the
asynchronous clock rate by choosing one of the rate selections on
your logic analyzer.

In general, the asynchronous sampling rate (clock) should be at
least twice as fast as the fastest frequency of data being
sampled. This makes sure that every high and low transition is
captured. For example, in the top half of Figure A-3, the
sampling rate is not fast enough to detect the narrow pulse. The
faster clock rate in the bottom half of the figure captures the
narrow pulse; it also shows a more accurate representation of
the incoming data waveform.

You get the best signal resolution when the sample clock is ten
or more times faster than the data rate.
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SAMPLE CLOCK

INCOMING DATA

STORED SIGNAL

SpEpEpEpEpEpEpEpEpEp NN

FASTER SAMPLE CLOCK

INCOMING DATA

STORED SIGNAL

—

6876-101

Figure A-3. Sample clock rates. The faster sample clock captures

the narrow pulse missed by the slower sample clock (top).
To make sure all data transitions are captured, use an
asynchronous clock rate at least twice as fast as the
fastest data being sampled.

Synchronous Clock

In many cases, data is meaningful to the system under test
(SUT) only at specific points in time. For example, data might
be meaningful only when:

¢ A processor bus has a valid address or instruction

A-4
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¢ A counter outputs its next value
* A character is received from a control panel

In these cases, it's easier to analyze meaningful data if you use a
signal from your SUT to control the data sampling rate. When
your SUT supplies the sample clock, the clock is called an
external or synchronous clock. Synchronous analysis tells you
what state your SUT was in for each clock pulse at which data
was sampled. Figure A-4 shows a synchronous clock cycle.

wox L L L

DATA —

SYSTEM SEES: ,

LOGIC ANALYZER
SEES: -

6878-102

Figure A-4. Synchronous sampling. When the sample clock is
generated by the SUT, the clock is called a synchronous
clock.

DISPLAY FORMATS

A major benefit of logic analyzers is their ability to display
acquired data in a format appropriate for your application. This
makes it easier for you to read and analyze the information
acquired from your SUT. The three common display formats are
state tables, disassembly mnemonics, and timing diagrams.
Section 4 explains the features of these 1230 Logic Analyzer
displays in detail.
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State Tables

State tables display data in a list format (Figure A-5). Each
horizontal row represents one sample; each vertical column
represents one channel. State tables are useful when you want
to see the word flow, or data sequencing. While timing diagrams
are most often associated with hardware troubleshooting, state
tables lend themselves more readily to software debugging.

Most analyzers can display state data in different radixes. For
the 1230 Logic Analyzer, a radix is the alphanumeric format in
which a value is displayed; for example, binary or ASCII. Being
able to choose the radix for data displays makes it easier for you
to relate acquired data to other documentation (data books,
listings, and so on) about your SUT. Figure A-5 shows a state
table using different display radixes.

Most analyzers can store more data than a state table can
display at one time. For example, some analyzers, like the 1230,
can store up to 2K bytes of data and display up to 20 lines of
data for each channel on the screen. You can move through the
acquired data backwards, forwards, or in jumps by scrolling.
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FRI, JAN 86, 1989

Loc

8118
0119
0120
8121
0122
0123
0124
0125
2126
e12?

0129
0130
0131
0132
0133
0134
8135
0136
8137

ADD DAT
hex bin

0873 1111110811111116
0873 1111110e11111110
0873 1111110011111118
0873 1111110e11111110
9873 11111108111111180

90973 0116161100001111
9073 0110101100001111
0073 6110101100001111
0973 0010101100001111
9873 9010101100081111

F6-0010101110001111
00F6 0010101110001111
00F6 0010101110001111
80F6 91001011100081111
00F6 0100101110001111
@a5F e100101101061111
@85F 9100101101001111
985F e100101101061111
85T 0100101101001111
@05F 0100101101001111

Logic Analyzer Concepts

13:83 G -DEFAULT

CIL FFM
asc oct
SP 806000
SB 826408
SB 826400

L 3G B BC I B BTN l‘ 1l S oo omoom oo
---..-CQONNNNNNNNNN

826400
826400
826400
837000
37004
837000
837009

-@77400

0?7740@
@2740@
77408
77400
170000
170000
170060
170000
170400

Func: ¥ Search for: 8,2 [Trigger ] Do Search: |

Figure A-5. State table. In a state table, each horizontal row
represents one data sample - what the channels were
doing at that point in time. For displays in binary radix,
each vertical column represents the data from one
channel recorded at successive points in time. If you're
displaying data in radixes other than binary, each row
represents several channels. For example, in
hexadecimal radix, each displayed digit represents four
channels.

Disassembly Mnemonics

In many logic analyzer applications, you need to monitor
microprocessor address, data, and control buses. Logic
analyzers do this by analyzing the microprocessor bus cycles and
then decoding those logic states into microprocessor mnemonics.
For example, a data value of 6600 may be decoded to mean BNE
(branch if not equal).

By analyzing and decoding bus cycles, a logic analyzer can
correlate addresses and data associated with each logic state.
The analyzer can then display that information in a disassembly
format, as shown in Figure A-6. These mnemonic-coded displays
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let you analyze state machine problems without having to
manually translate displayed binary or hexadecimal data. Being
able to disassemble microprocessor instructions can shorten the
time you spend debugging your system.

MON, DEC @5, 1988 14 50 J 680x8

Loc Addr Data 68888 Disassembly St Cycle Status
1815 001748 67F6 BEQ 001738 § OPCFY

1816 081742 4EB8 JSR 801648 § OPC IY
1617 001744 16A8 S EXI R
1018 001648 11FC MOVE.B 8#606,2605.M § OPC FI
1819 6816AR G068 S EXT FY
1828 ©@06166 6060 § HWR.H
1821 006168 1746 S HR.M
1822 0816AC 208 § EXTFI
1623 ©@016AE 11FC MOVE.B #66,2005.H § OPC FI
085—-60 $-vHR. L
1625 001689 0060 $ EXTFI
1826 ©616B2 2085 S EXT FI
1827 0@16B4 3F8@ MWOUE.N DB,-(A7) § OPCTFI
1628 062085 --60 S vHR.L
1629 ©016B6 303C MOVE.W #6C@0, D8 $ OPCFI
1638 001688 @cCea § EXTFI
1831 006164 0060 S HR.H
1832 ©0016BA IBC8 DBMI De,8816B8A § OPC FI
1833 ©8816BC FFFE § EXTFI
1634 @616Ba 5BC8 DBMI D8,8816B8A S OPC FI

Func:F Search For: 8,2 [Trigger ] Do Search: |1

Figure A-6. Disassembly mnemonics. Mnemonic-decoded displays
help reduce the time you spend debugging your SUT. To
do disassembly, you usually need a microprocessor-
specific data probe and microprocessor dlsassembler (a
reverse assembler) software.

Timing Diagram

Timing diagrams (as shown in Fxgure A-7) are pseudo-waveform
displays that represent the highs and lows of data states as they
change, rather than actual voltages across the line. Figure A-2,

earlier in this section, shows a timing diagram's digitized signal
(a trace) and the corresponding actual incoming signal.

For each timing diagram, the vertical axis lists the channels on
which you acquired (or tried to acquire) data. The horizontal
axis lists the samples taken across a period of time. You can
decrease or increase the display resolution to show more or less
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samples on the screen. This lets you show both very detailed
information about the logic states, and also see an overview of
all the acquired data in memory. Figure A-7 shows a high
resolution (fine detail) for the acquired data.

Because you can see the logic states across each signal line, or
channel, timing diagrams are useful for hardware
troub]eshootmg They let you look at the timing relationships
between signals and check propagation delay times.

FRI, JAN 86, 1989 13 8@ J -DEFAULT
12 Asyn 2 uS Cur:0 ] 2k
Ref = 1318 Cursor = 1354 Ref to Cursor = +72)8 Pg2

|NII|IIIIINIINHII|IIIIII|||IIIIIlIIIIIIIIIHIInVIHIl|lnl|ll PRI e vt
B 1T 15— Y a— S A ma— ]
gy 1l 1L_%@
B : D e
(B ' S e A
B _ . v . 8
B JEE e S S I O SRR —
i —_— v o 4 8
51T @0 | e I paa— S ha— ]
B I "]
51T 6 [ g I e KA pa | | | e
BITE| 4 ! !
MR- MmN N - n . n . n_rme
RE I L] LT L I ey U ‘
i r L] L__l LT e |
Ellﬂl e L ‘
u—‘u—u——u—u—u—u— e U Wb 1

Figure A-7. Timing diagram. A timing diagram is a pseudo-
waveform display. You can use timing diagrams to look |
at timing relationships between signals. In these
diagrams, the horizontal axis shows samples and the
vertical axis shows data channels.

GLITCH DETECTION

When using an analyzer's internal clock, the rate you select for
sampling data should be faster than the rate of the da ta being
sampled. Sometimes, activity occurs in such fast pulses that
even the fastest sampling rate is not fast enough.
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When activity occurs so much faster than the sampling rate, the
pulses are generally many times narrower than any other
typical pulse in the data. These extremely fast pulses are called
glitches. A glitch is defined as two or more transitions on a
signal occurring between two adjacent sampling points.

Glitches can be caused by sampling rates that are too slow,
capacitive coupling between circuit board traces, by power
supply ripples, by high instantaneous current demands of
several devices at the same time, inadvertent interrupts, and
many other events.

You can often ignore glitches. However, when you're working
with sequential logic, such as flip-flops and counters, glitches
can signify a problem. Logic analyzers that can capture and
display glitches can reduce debugging time for digital
troubleshooters.

Figure A-8 shows how glitches are displayed by the 1230 Logic

Analyzer. In the timing diagram, glitches are shown as
intensified marks.
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13:07 J -DLrAuLl
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Func:F Resolution:4,5 [ 96 1

Figure A-8. Glitches. Glitches are displayed as intensified marks in
the timing diagram. A glitch is two or more transitions of
a signal occurring between two adjacent sample clocks.

TRIGGERING

In a storage oscilloscope, the trigger event starts the sweep and,
therefore, the acquisition and storage of data. In a logic
analyzer, the trigger event stops data acquisition, either
immediately or after a specific number of clock cycles. This
means that a logic analyzer can display data before and after the
trigger event. Because of this, the trigger event gives you a
reference point in the acquired data.

Trigger Events and Word Recognizers

The trigger event is detected by the logic analyzer's word
recognizer circuits. Word recognizers let you specify the type of
trigger event on which you want data acquisition to stop. For
example, you could specify the rising or falling edge of a signal
line (a single input). You could also specify a combin ation of
highs and lows across parallel channels. Most logic analyzers

1230 Logic Analyzer Operator's Manual A-11




Logic Analyzer Concepts

provide trigger word recognizers with widths equal to the
number of available data channels.

Figure A-9 shows a logic diagram of a word recognizer. A word
recognizer includes a set of programmable AND gates. Each
gate has one input for a data channel and one input for a
programmable word recognizer value.

Each acquired data sample is compared by the word recognizer
to the trigger word. When a match is found, the logic analyzer
stops data acquisition and displays the results.

Word Recoanizer Value

-h
(4]
-

Data Valge |Channel

Word Recoanizer Value |

N
3
a

Data Value JChannel

Condilion
True or False

w i ‘ —
ord Recognizer Value ard

Dala Value | Channel

Word Recognizer Value n th
Data Vawe | Channel

-

Figure A-9. Word recognizer logic diagram.

Trigger Position

Most logic analyzers let you control how much data is stored
before and after the trigger event. In this way, you can specify
the position of the actual trigger event in the logic analyzer's
memory, which contains the acquired data. If you position the
trigger toward the end of the sample memory, you can look
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ability to display negative time is one of the main advantages of
using a logic analyzer over an oscilloscope.

The amount of data before the trigger is called pre-trigger data
and the amount after the trigger is called post-trigger data. The
total of the two is equal to the sample memory depth, usually
about 2K words.

ACQUISITION AND REFERENCE MEMORIES

Most logic analyzers have two memories: acquisition memory
and reference memory. Acquisition memory contains the most
recently acquired data. As you acquire data from your SUT,
that information is immediately placed in the acquisition
memory. Reference memory contains data acquired some time
in the past. You can store the data from different acquisitions in
reference memories.

Comparing acquisition memory to reference memory gives you
another evaluation tool for your SUT. For example, if you
compare a reference memory from a known-good circuit to other
circuits, you can see if the other circuits are also good by seeing
if the data stored in the memories matches. This approach is
especially useful in manufacturing test applications.

Figure A-10 shows a state table display of the results of an

acquisition-reference memory comparison. Patterns that do not
match are displayed in reverse video.
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FRI, JAN 86, 1989 13:18 J -DEFAULT
Loc ADD DAT CTL FFM
hex bin as¢ oct
8568 6923 0111101100111118 u ; @37160
8509 6927 0111101100111118 u ; 03?7160
85190 6927 0001001111010008 u & 077160
_gu 6923 mmunnm u a 877646
12— ¥
@513 3] 0001011111010000 FS) 670148
9514 31)] 0601011111010000 FF) 070144

@515 ki 0001011111010008 + FF @70144
@516 '3 0061811111010000 ; FF 6?0544
@517 73 0161011111010081 ; ET 878544
@518 -3 0161011111610881 ; ET 9?8544
@519 U331 0161011111010081 ; D @71144
8520 1413 01618111100111681 ; H @?1144
@521 it 0161011110011161 ; H 9?1144
@522 ¥ixj 0161011110011181 ) N 971744
@523 67AC 0011011111010181 . N @71744
8524 65AC 00110111110101681 e - @71744
@525 4930 0011011111010181 u - @72160
8526 4930 0010011111018161 u - @72169

8527 4930 6010011111018181 u § @22160
Figure A-10. Memory comparison. State table display of the results
of an acquisition-reference memory comparison. Samples
where the two memories are different are marked by
inverse video.
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Appendix B
DEFAULT MENUS

This appendix describes the default conditions for most of the
analyzer menus. To upload the default setup instead of a
previously stored setup, press NOTES and ENTER firmly at the
same to reset the analyzer then press D for default. The header
line for the menu should list the setup as -DEFAULT. If the
header lists the setup as * -DEFAULT (with an asterisk), you've
made changes to the default setup since it was last stored.

The menus shown in this appendix are for a 64-channel
analyzer. If you're using an analyzer with less than 64
channels, the difference for your default setup is that the
analyzer will have a default channel group for each group of 16
channels. This difference in the number of installed channels
will be reflected in almost all analyzer menus.

The default menus shown here do not include the Disassembly
or GPIB menus. The default Disassembly menus are different
depending on the microprocessor probe you plug into the
analyzer. Refer to your disassembly probe operator's manual for
information about the Disassembly menu. Refer to the 1230
GPIB Operator's Manual for information about the GPIB option.
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HED, NOV 29, 1989 11 32  -DEFAULLT

TektfonD( 1238/32 Channel Logic Analyzer. V4,61
(C) Tektronix, Inc. 1988, 1989 All rights reserved.

lise the NOTES key whenever information is needed,
or consult the Operator’s Manual.

¥ represents DON’T CARE condition.

Figure B-1. Initialization menu.

SETUP DATA ‘ UTILITY
e 6 Men Select B Storage
1 Channel Groups |7 State C Sys Settings
2 TIrigger Spec 8 Disassembly
3 Conditions 9 Tining
4

Run Control

Select Screen: Hex Key or 4v«» for cursor, then ENTER
Figure B-2. Main menu. This menu shows no options installed. If

you'install options, spaces in the Utility column will list
the installed options.
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| TIMEBASE pu
Linked
Probes TB Format Rate Glitch Threshold
[ 11 18 Mo TIL +1. 4

] TIL +1. 4V
¢ TIL #1. 4V
D 1L 1.4V

a Select: 0,2
“»
v Change Links: A,D

Figure B-3. Timebase menu. The default Timebase menu is set up
with all probes linked. By default, the 1230 uses its own
clock to acquire data (asynchronously) at a default
sampling rate of 1 ps. Glitch detection is off.

FRI, JAN 86, 1989 HEIDIESTITINY] 12 54 -DEFAULTY
Group Radix Pol TB Channel Definitions

8 W + 11 AARARARAARARAAAA
1111116000060060
5432189876543210

GPB  HEX + 11 DBBBBBBBBBBBBEBBBB
1111110060008000
5432189876543210

GPC HEX + T1 cccceecceccecccc
1111116000006088
5432109876543218

GPD  HEX + 11 DDDDDDDDDDDDDDDD
1111110000000000
5432109876543218

[Probe UNUSED CHANNELS

D
Cursor:av 4  Edit name!ENTER Default Grouvs .F

Figure B-4. Channel Grouping menu. All probes are assigned to
timebase T1, with channels listed in descending order.
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Default Menus

WED, NOV 29, 1989 11 34 J -DEFAULT
Level Condition Count Action Dect
1 IF [T} 0001) THEN [ TRIG ) & [ FILL 1}
2
3
4
3
COMDITION:
GPA GPB
Synbol  hex hex
] 3000 00X

Cursor.4ver Select:)8,2 Instruction: ENTER

Figure B-5. Trigger Spec menu. The default trigger statement is an
if-then statement and the default trigger condition is A,
defined as all don't cares.
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CONDITIONS

Synbol GPA GPB GPC GPD
Yex hex hex hex

T 000 3000 0000 X000
B : 0N 00N X 000
¢ 1O KON YO Y0000

a | EAit Synbol: INTER
ao» Mindow Up ' F
v Nindow Down: C

New: MENU,

Menu:MENU  Return:MENU twice

Figure B-6. Conditions menu. The default Conditions menu has

all 24 conditions set to don't care values. The default
names for the conditions are A, B, C, ..., W (and MASK
for version 4.0 software). By default, the conditions
window shows only three conditions. You can re-size the
window by pressing F or C.
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WED, NOV 29, 1989 11:36 3 -DEFAULT

lUpdate Memory @ Display: [Tining)
Trigger Position: [8512) (] 2K

Look for Trigger: (After Pre-Trigger Memory Fulll

Compare

¢ [Manuall

Compare Memory 1 to Memory: [2)

Compare Mem Locations: [608A] to [2047]
lse Channel Mask . [A ]

Display Data at least: [5] seconds

GPA  GPB
Synbol hex hex
A . FFEF FFFF
Cursor. svep Select: 8,2

Figure B-7. Run Control menu. In the default setup, the 1230
displays timing information when you acquire data. The
default trigger position is 512. The default memory
compare setting is manual.

B-6
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Default Menus

TUE, JAN 10, 1989 14:42 J -DEFAULT

-DEFAULY @ TEST GLT
TUE, JAN 16, 1989 14:39 | TUE, JAN 10, 1989 14:21

Link IB Format Rate Glt| Link IB Format Rate Git
EB 11 Async 18 No ﬂ 11 Sync No

!n:mn u 680¥0 [ Memory 4 UL LEL
UE, JAN 16, 1989 14:20 TUE, JAN 19, 1989 14:23

Link TB Format Rate Glt Link TB Fornat Rate GIt

T1 Async 40 nS Yes [N T! Sunc No
BN 12 Async 408 uS Yes

12 Sunc No I3 Async 18 nS No
£} 14 Sunc No

Select Memory:a v 4 »

Figure B-8. Mem Select menu. This menu displays the main setup
parameters for each of the four analyzer memories.
Although this menu shows setups for several analyzer
configurations, the box shows that memory 1 is selected
as the display memory.
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TUE, JAN 18, 1989 14 48 J -DEFAULT

Loc GPA  GPB  GPC  GPD
hex hex hex hex
2040

2041
2042
2043
2044
2045
2046
2047

e0oe
—oee1
2862
8ea3
0004
8005
8806
000?
eaes
8809
09810
Func:F

Jump ENTER Radi«:E

Cursor: 4

Scroll . ey

Figure B-9. State menu. The default State menu shows no acquired
data. All channel groups are displayed (none are masked
from the display), and all groups are in the hexadecimal
display radix.
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Default Menus

TUE, JAN 10, 1989 14:39%  -DEFAULI
T1 Asyn 1 uS Cur:@ T 2k
Ref = @ Cursor = 48 Ref to Cursor = +48)S

L T T T I T S S T T T T I L L T I T S B I B I S B I B O B |

3| 3| o] o
| D D|D
st o st o
£l ol onfen

PAG
PAG
PAB

19

o ja=dBalin-dlacs
» || DD
< DV D
—i 00| WD on af o

PAGE

Func:F Cursor:4» Scroll:ay Sot Ref:ENTER

Figure B-10. Timing menu. The default Timing menu shows no
acquired data. The default names for the timing traces
reflect the default channel groups: GPA, GPB, GPC, and
GPD, each with input channels 15-0. The default Timing
menu shows the first page of timing traces. To see other
pages, press 0 or 2.
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Default Menus

TUE, JAN 1@, 1989 14:41 3 -DEFAULY
Setup Date Time Prot Links

»1 -DEFAULY TUE, SEP 20, 1988 15:22 N B

2 SR THU, DEC 81, 1988 1@:12 VYes ] B C D]
3 DXT_IEST WON, DEC 12, 1988 ©8:24 VYes E9S
4 18T CLY FRI, DEC @2, 1988 @9:52 Yes 1

S 86s,88DL THU, SEP 01, 1988 15:08 VYes JEIB
6 TRGIO_ WON, AUG 27, 1988 14:12 Yes N9
7 68axXe TUE, DEC 06, 1988 13:11 VYes ij
8 TIESTCPIB MED, DEC @7, 1988 @9:12 VYes

fictive Setup: [-DEFAULY] Protection: [ Nol

Select Setupia v Load:8 Save:2

Figure B-11. Storage menu. This menu stores the user-specified
menu settings (setups). This menu also lets you load
stored setups so you can display data acquired with
previous setups, and also acquire new data with a setup
you've previously defined. When you first receive your
analyzer from the factory, the default setup is stored in
every space. This menu shows eight possible
configurations for different acquisitions.
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QLSYSIEM SETTINGS

Date:

(I3, NV 29, 1989]
Time: [11:37]
Intensity: [ ||
Screensaver:  [OFF]

Diagnostics:  [OFF] |

- Select: 0,2
< » || Set Date: ENTER
v Clear: ¥

Figure B-12. System Settings menu. This pop-up menu sets the date,
time, screen intensity, screen-saver features, and power-

up disgnostics.
Paralle] Printer
. Status of
Print Mewory: (] ;
Print Timebase: (2] Printer
Fron Locs: [686G) to [1823] Not
Density: [9@) Dots/Inch !
Powered Up
a Select: 9,2
> Print memory: Press D key in this menu
v Print screen: Press NOTES twice anytime

Figure B-13. Printer Port menu. This menu lets you specify the
range of memory you want to print, the print density at
which you want to print, and other details.
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| RS232C  pum|
Baud Rate! 48981
Parity: [NONE]
Mord Length: (8l
Stop Bits: 11

a Select: 6,2

v

Figure B-14. RS-232C menu. This pop-up menu sets the baud rate,
word length, parity, and stop bits for the optional RS-
232C communication protocol

m ;
Language: [FMTTIND

Select: 0,2

Figure B-15. International notes menu. This pop-up menu specifies
the language the on-line help will appear in. The default
setting is English; this menu shows that Dutch has been
selected for the on-line help.
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Appendix C
INSTALLATION AND SETUP

This appendix shows you how to install and set up the analyzer
for your application. The installation procedure includes
instructions for installing expansion cards and probes. Refer to
Section 1, Getting Started for figures and descriptions of the
analyzer front and rear panels.

These installation and setup procedures assume that you're
facing the analyzer and that the analyzer is in a normal, upright
position. Refer to the 1230 Logic Analyzer Service Manual for
detailed assembly and disassembly instructions.

Turn the power off and disconnect the power
source before removing the top cover. Do not try
to install or remove anything from the analyzer
with the instrument on or the power cord
connected. Doing so may result in personal

injury.

INSTALLING EXPANSION CARDS

The analyzer can have up to three 16-channel 1230E1 expansion
cards installed at one time. Expansion cards are used with
acquisition probes. The connection procedure for acquisition
probes is later in this section.

You need a magnetic-tip #1 POZIDRIV screwdriver to install or
remove boards or probes. The following steps tell you how to
install expansion cards for the analyzer:

1. Make sure power to the analyzer is off and the power cord is

disconnected.
2. Make sure that the analyzer is protected from static.
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CAUTION

Static discharge can damage any semiconductor
in this instrument. Damage to electrical
components may not be immediately apparent.
Take standard antistatic precautions.

Remove the top cover of the analyzer by removing the four
Phillips-head screws on the cover, two on each side. Figure
C-1 shows the analyzer's top cover and the circuit board
cover.

Lift the cover and set it aside.

Refer to Figure C-1. Remove the three screws on the right
side of the metal plate that covers the circuit boards, then
loosen the three captive screws on the left side of the metal
plate.

Lift off the metal plate and set it aside.

Firmly but gently plug the expansion card (or cards) into
the appropriate card slot. Plug the first card into the slot
on the right (near the outside of the analyzer), the second
card in the middle slot, and the third card in the slot on the
left (near the Controller board). Make sure each expansion
card is well-seated.

Connect the cards to the probe-interconnect cables as
described in the following list. Figure C-2 shows the probe-
interconnect cables and cards.

* Connect the right-expansion card to the cable connector
for probe B.

¢ Connect the middle-expansion card to the cable
connector for probe C.

¢ Connect the left-expansion card, the one closest to the
Controller board, to probe D's cable connector.

¢ Connect the Master Analyzer board to the cable
connector for probe A (done at the factory).

Replace the circuit-board cover and screws.
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10. Replace the analyzer's top cover and screws.

Figure C-1. Top cover and circuit board cover.
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T ~ ° Probe interconnect cable 2~
<Z . //‘/f connects 1230E1 card to
< . front panel probe connector. A

-
S

/

—Edge connector used to ——
plug 1230E1 cards into
Master Analyzer Board.

6878-124

&

Figure C-2. Probe interconnect cables and expansion cards.
- Connect the probe cables to the expansion cards as shown
here. Interconnect cable A should already be attached to
the Master Analyzer board.

INSTALLING OPTION CARDS

Option cards, such as RS-232C and GPIB interfaces, are
mounted on the Controller board. The analyzer currently
supports these options:

¢ RS-232C protocol, which consists of a circuit board, cable, and
back-panel connector
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¢ GPIB interface, which consists of a circuit board, cable, and

back-panel connector

¢ Parallel-printer interface, which consists of a circuit board,
cable, and back panel connector

¢ International notes, which consists of a circuit board only

If you're installing the RS-232C or GPIB interface, install the

GPIB card in the front slot, the printer card in the middle, and
the RS-232C card in the rear slot. The Notes option doesn't use
interrupts, so you may install this option in another slot, closer

to the front panel.

Follow these steps to install an option card. (Remove a card by

reversing the appropriate steps.) Figure C-3 shows the option
cards.

1. Make sure the power is off and the power cord is
disconnected from the analyzer.

2. Make sure the analyzer is protected from static.

CAUTION

Static discharge can damage any semiconductor
in this instrument. Damage to electrical
components may not be immediately apparent.
Take standard anti-static precautions.

3. Take off the analyzer's covers as described in th e procedure

listed earlier in this appendix.

4. If an expansion card is installed in poéition D, close to the
Controller board, disconnect the card's probe interconnect

cable and remove the card. This gives you enough room i
the mainframe to install or remove option cards from the
Controller board.

1230 Logic Analyzer Operator's Manual

n

C-5



Installation and Setup

10.

11.
12

C-6

Gently but firmly install the option card in one of the option
slots. (Install the RS-232C or GPIB option in the slot
closest to the back panel. Install other options toward the
front panel.) Make sure the card is well-seated.

Unscrew the two Phillips-head screws from one of the blank
option plates on the analyzer's back panel. Remove the
screws and plate and set them aside.

Replace the blank plate with the new option plate that has
a probe connector on it. Screw the plate down with the two
Phillips-head screws you set aside in step 6.

Attach the option's cable to the appropriate option card.

Plug the option cables into the back-panel port connectors
in this order:

a. The back option card connects to the left option cable.
b. The middle card connects to the middle option cable.
c. The front card connects to the right option cable.

Replace the 16-channel expansion card in position D and
the probe interconnect cable.

Replace the circuit board cover.
Replace the analyzer's top cover.
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Option circuit boards
installed on top of
Controller Board.

Cables connecting
option circuit boards
to back panel
connectors.

Figure C-3. Option cards. If you're installing the RS-232C or GPIB
interface, install the GPIB card in the front slot, the
printer card in the middle, and the RS-232C card in the
rear slot. The Notes option doesn't use interrupts, so you
may install this option in another slot, closer to the front
panel.

PROBES

You can order three kinds of probes for the 1230 Logic Analyzer.
* P6444 acquisition probes

¢ P6443 acquisition probes

* Disassembly probes

The P6444 probes are standard 16-channel acquisition probes
that let you specify a variable threshold voltage for triggering.
The P6443 probes are optional 16-channel acquisition probes
that acquire data at the standard TTL threshold voltage level
(+1.4 V). The microprocessor disassembly probes are also
optional. Refer to Appendix D, Options and Accessories, for a list
of microprocessors the analyzer supports.
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Connecting Probes
This procedure tells you how to connect probes to the analyzer's
front panel.

1. Make sure power to the analyzer is off and the power cord
disconnected.

CAUTION

Do not connect any probe to the analyzer unless
power to the analyzer is off and the probe is not
connected to a powered system. Always power up
the analyzer before powering up the SUT.

2. Refer to Figure C-4 and plug the first probe into probe slot
A on the front of the analyzer. To acquire data, probe slot A
must always have a probe plugged in.

3. Asrequired, plug in the rest of the probes to probe slots B,
C, and D on the front panel.

4. Power up the analyzer, which powers up the probes.
5. Connect the probe leads to your SUT.
6. Power up the SUT.
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Figure C-4. Connecting probes. Probe slot A must always have a
probe plugged in to acquire data. If you have more than
one probe, you don't have to connect them in any
particular order, but they must be connected. For
simplicity, it's best to plug the second probe into slot B,
the third in C, and so on.

Setting Up Acquisition Probes

This discussion tells you how to set up acquisition probes, which
are used with the expansion cards installed earlier in this
section.

The analyzer can have up to four acquisition probes. You may
connect as many probes to the analyzer as you have expansion
cards installed. If you don't plug in the probes but have
expansion cards installed for those probes, the analyzer assumes
you are still doing acquisition on those missing channels. The
state display will show an invalid acquisition (dimmed, to show
that it is invalid) for the channels on the missing probes. The
timing diagram won't show traces for the invalid data.
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The P6444 Probe

The P6444 acquisition probe lets you specify different threshold
voltages at which the analyzer recognizes a data high or low.
This probe also uses DIP switches to let you quickly and easily
configure clock, qualifier, and external lines for your SUT.
Figure C-5, later in this section, shows the DIP switches.

Variable Threshold Voltages. The P6444 probe lets you use
these voltages:

TTL +14V

HCMOS +25V

ECL-13V

VAR. -9.0 to +9.0 V (excluding 0 V)

To change the threshold voltage, move the cursor to the
threshold field in the Timebase menu and press 0 or 2 to cycle
through the voltage options. When you set the threshold field to
VAR, you can then change each voltage digit by pressing 0 or 2
to increase or decrease the field's value. You can also use those
keys to change the polarity for logic True.

If you set a threshold voltage other than TTL, then plugin a
P6443 probe without changing the threshold back to TTL, the
analyzer gives you a warning message when you power up
again. The message tells you that the current threshold voltage
settings are incompatible with the installed probes. When you
call up the Timebase menu, the analyzer asks if it can change
the settings to compatible values. Follow these steps to restore
valid threshold voltage settings.

1. Call up the Timebase menu and press ENTER when you
see this message:

0K to change incompatible threshold values?
Press ENTER to confirm, MENU to abort

2. Press MENU to save the Timebase menu and return to the
analyzer's Main menu.
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Figure C-5 shows the P6444 probe label, listing the probe
connections and DIP switches for the clock, qualifier, and
external lines. Use a pointed tool, such as a pin or paper clip, to
toggle the DIP switches.

White GND
Grey NC
Violet GND
Blue EXT
Green  GND EXT OFF ] &=—=33 | EXT ON
Al | Yellow ClLx2 QUAL OFF | ——=3] QUAL ON
Orange GND EXT L C—3EXT I
Red QUAL ClK2 1 |e=—3|CK2
Brown GND QUAL LOW| &—=——— ] QUAL HIGH
jBlat:k CLK 1 ClK1 1L |&=—=3jCWK1i1 S
White GND
Grey NC
Violet D15
Blue D14
B] | Green D13
Yellow D12
Orange D11
Red D10
Brown D09
] Black Dos
White GND
Grey NC
Violet D7
Blue D6
C | | Green Ds
Yellow D4
Orange D3
Red D2
Brown Dt
Black Do

Figure C-5. P6444 label and switches. The probe's DIP switches
are set into the probe casing to keep them from being
accidentally toggled during setups and acquisitions. Use
a pointed tool, such as a pin or paper clip, to toggle the
DIP switches.

P6444 Clock Lines. When acquiring data with a synchronous
clock, you can choose to acquire data samples on either rising
edges or falling edges of the clock signal. Use the CLK 1 and
CLK 2 switches on the top of the probe to select either a rising or
falling edge for the corresponding clock inputs (see Figure C-5).
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The following examples explain some synchronous clock
settings.

NOTE

When you connect the clock or qualifier lines you
must also connect the ground lines that are
associated with that lead set. The grounds for the
external, clock, and qualifier lines are not white.
Check the probe label to make sure you use the
proper line for ground.

¢ Ifyou want to acquire data on the rising edge of the clock
pulse, connect CLK 1 to the SUT clock source and set the
CLK 1 switch on the probe to .I".

* If you want to acquire data on the falling edge of the clock
pulse, connect CLK 1 to the SUT clock source and set the
CLK 1 switch on the probe to L.

* If you want to acquire data on the rising or falling edge of the
clock pulse, connect CLK 1 and CLK 2 to the SUT clock
source and set the CLK 1 switch to I~ and the CLK 2 switch
to L.

¢ If you want two probes to acquire data in parallel on the
rising edge of the clock pulse, connect the CLK 1 line from
both probes to the same clock source point in the SUT. Then,
set the CLK 1 switches on both probes to .I".

* Ifyou want to make a twisted pair for the clock line to make
sure no noise appears on the line, twist the nearest ground to
the CLK line before connecting it to the SUT clock source. I't
is especially advisable to twist a ground around the clock lead
if you are acquiring at rates faster than 15 MHz.

You don't have to connect CLK lines that aren't being used.
However, you should pull the unused leads away from the others
to reduce cross talk between the leads.

P6444 Qualifier Line. You can use the P6444 qualifier input
to qualify acquisition clock signals. This means that the
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analyzer doesn't acquire data on a clock pulse unless a True
signal is present on the qualifier line at the same time the clock
pulse occurs. Use the QUAL ON/OFF switch to turn on the
qualifier input line. Use the QUAL LOW/HIGH switch to tell
the analyzer to recognize a logic low or a logic high as a True
signal.

NOTE

When the QUAL line is not being used, the QUAL
ON/ OFF switch must be in the off position.

P6444 External Line. The EXT input is edge-sensitive. It
recognizes signal transitions, not just whether a signal is high or
low. To use the EXT input line, turn on the EXT ON/OFF
switch and use the EXT switch to select whether a rising or
falling edge should be recognized.

If you use the EXT line, you can select the EXT line's signal as a
trigger condition in the Trigger Spec menu. Section 3, Setup
Menus, explains how to specify trigger conditions in the Trigger
Spec menu.

The P6443 Probe

The P6443 acquisition probe has a threshold voltage of TTL
+1.4 V. This discussion tells you how to connect the clock,
qualifier, and external lines from the probe to your SUT.

P6443 Clock Lines. Each P6443 probe has four clock lines and
two clock qualification lines (see P6443 Qualifier Lines later in
this section). The CLK HIGH inputs cause data to be acquired
on rising edges of the clock signal, and CLK LOW inputs cause
data to be acquired on falling edges. The way you comnect the
probe CLK lines determines each probe's synchronous clocking.
The following examples explain some synchronous connections.
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NOTE

When you connect the clock or qualifier lines you
must also connect the ground lines that are
associated with that lead set. The grounds for the
clocks and qualifiers lines are not white. Check
the probe label to make sure you use the proper
line for ground. '

¢ If you want to acquire data on the rising edge of the clock
pulse, connect a CLK HIGH to the SUT clock source.

e If you want to acquire data on the falling edge of the clock
pulse, connect a CLK LOW to the SUT clock source.

* If you want to acquire data on the rising or falling edge of the
clock pulse, connect a CLK HIGH and a CLK LOW line to the
SUT clock source.

* If you want two probes to acquire data in parallel on the
rising edge of the clock pulse, connect a CLK HIGH line from
both probes to the same clock source point in the SUT.

¢ If you want to make a twisted pair for the clock line to make
sure no noise appears on the line, twist the nearest ground to
the CLK line before connecting it to the SUT clock source.
Clock and ground lines should be twisted around each other if
your sample rate is greater than 15 MHz.

You don't have to connect CLK and QUAL lines that aren't being
used; unused CLK and QUAL lines are automatically pulled to
the True state.

When more than one clock signal is connected, the signals are
ORed together:

(CLK High OR CLK High OR CLK Low OR CLK Low)
P6443 Qualifier Lines. Each acquisition probe has two clock-
qualifier lines. If qualifier lines are connected, a True signal

(logic high for QUAL HIGH, and low for QUAL LOW) must be
present on them at the same time the acquisition clock pulse
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occurs for a data sample to be acquired. If you're not using the
qualifier lines, you don't have to connect them. The analyzer
automatically pulls them to the True state. However, to reduce
noise and cross talk in the leads, you should pull unused leads
away from the others.

If more than one qualifier line is being used, they are ANDed
together with the clock signals. The clock lines themselves are
ORed:

(CLK High OR CLK High OR CLK Low OR CLK Low)
AND
(QUAL High AND QUAL Low)

P6443 External Lines. Each acquisition probe has two
external lines. These lines can acquire an external signal that
you can use in the Trigger Spec menu as a condition on which to
trigger. The external lines recognize a transition from high to
low, or low to high. To use the high external line (EXT HIGH),
connect it to your SUT and connect the low external line (EXT
LOW) to ground. To use the low external line, connect it to your
SUT and connect the high to a logical high point in the circuit.

If you're acquiring data in parallel on two or more probes,
connect both (or all) EXT HIGH lines to the same point in your
SUT and connect both EXT LOW lines to the same point in your
SUT. This lets you use the external lines for triggering parallel
acquisition across the probes.

Setting Up Microprocessor Probes

Follow these steps to connect a microprocessor disassembly
probe to the analyzer. Refer to the operator's manual for your
disassembly probe for detailed instructions about using the
microprocessor probe.

1. Make sure power to the analyzer and SUT is off.
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CAUTION

Do not connect any probe to the analyzer unless
power to the analyzer and SUT is off. If you

connect a probe when the analyzer power is off
and the SUT is on, the probe may be damaged.

Plug the bottom cable from the probe into slot A on the
front of the analyzer.

Plug the top cable from the probe into slot B on the front of
the analyzer.

If your disassembly probe has three probe cables, connect
the third probe cable to probe slot C on the front panel of
the analyzer.

Connect the microprocessor-probe clip to the system you're
testing.

Power up the analyzer, which powers up the probes.

Turn on power to the system.

Press ENTER to upload the microprocessor disassembly
setup. If you press MENU instead, the previous 1230 setup
is saved and the microprocessor setup is not loaded into the
analyzer. Whether you press ENTER or MENU, the Main
menu is displayed as soon as you upload the disassembly
setup or save the existing setup.

You can change the analyzer setup for the probe later, but if you

make a mistake changing the setup, the probe may not acquire
or disassemble properly. Refer to your disassembly probe's
operator's manual for more information about your
microprocessor-disassembly probe.

As long as the data in memory is valid for the microprocessor

and you have the disassembly probe plugged in, you can display
acquired data in disassembly format on the analyzer.

C-18
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Appendix D

ACCESSORIES AND SPECIFICATIONS

This appendix lists the standard and optional accessories for the
1230 Logic Analyzer. This appendix also lists electrical,
performance, environmental, and physical specifications.

OPTIONS

This list identifies the analyzer's options:

1230E1

1230 Option 01
1230 Option 02
1230 Option 03
1230 Option 04
1230 Option 05
1230 Option 06
1230 Option 07
1230 Option 1S
1230 Option 21
1230 Option 22
1230 Option 23
1230 Option Al
1230 Option A2
1230 Option A3
1230 Option A4
1230 Option A5

16-channel expand card, includes one
P6444 probe

RS232 port & PC software (S43R101)
Parallel printer port

GPIB port

International notes

Rack-mount hardware

Accessory bag

GPIB acquisition leadset

Substitute P6443 Probe for P6444
1230 Logic Analyzer Service Manual
Service Maintenance Kit

VHS-PAL Videotape

230V/6A 50 Hz Universal Euro plug
230V/6A 50 Hz U.K. plug

230V/6A 50 Hz Australian plug
230V/6A 60 Hz North American plug!
230V/6A 50 Hz Swiss plug

1 Canadian Standards Association certification
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STANDARD ACCESSORIES
The following list identifies the 1230 Standard Accessories.
1 1230 Operator's 070-6878-02
1 Quick Reference Guide 070-6880-02
1 Training videotape 068-0249-04 (VHS-
NTSC format)
1 Workbook 062-9731-02
1 Power Cord 161-0104-00
1 Test Circuit 671-0049-00

1 P6444 Probe

P6444 Standard Accessories

1 black lead set 174-1264-00
1 red lead set 174-1265-00
1 white lead set 174-1266-00
22 IC grabber tips, double 206-0364-00
sided

OPTIONAL ACCESSORIES
The following list identifies the 1230 Optional Accessories.

A6740G Serial Probe A67040G
GPIB Acquisition Lead Set 012-1276-00
1230 Rack-mount Kit 016-0947-00
1230 Service Maintenance Kit 020-1674-00
Protective Cover 200-3639-00
Accessory Bag 016-0707-00
1230 Training Videotape, U-Matic format 068-0249-00
1230 Training Videotape, Beta I format 068-0249-01
1230 Training Videotape, Beta II format 068-0249-02
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1230 Training Videotape, Beta III format
1230 Training Videotape, VHS-NTSC format
1230 Training Videotape, VHS-PAL format
1230 Training Videotape, VHS-SECAM format
Package of 12 IC grabber tips, double sided
RS232 cable for use with the Option 01
Parallel printer cable for use with Option 02
GPIB cable for use with Option 03
Training/test circuit

8-Inch test lead for test circuit

Package of 5 training/test circuits

Package of 5 quick reference guides

Package of 5 workbooks

SPECIFICATIONS

068-0249-03
068-0249-04
068-0249-06
068-0249-00
206-0364-00
012-0911-00
012-0997-00
012-0630-03
671-0049-00
196-3222-00
016-0948-00
016-0949-00
016-0950-00

The following tables list the specifications for the 1230 Logic

Analyzer:

D-1 Electrical Specifications: Power Requirements

D-2 1230 Performance Specifications

D-3 1230 Environmental Specifications

D-4 1230 Physical Specifications

D-5 P6444/P6443 Performance Specifications

The performance specifications in Table D-2 are valid under the

following conditions:

1. The 1230 must be in an operating environment whose
limits are listed in Table D-3, Environmental Specifications.

2. The 1230 must have been calibrated at an ambient
temperature between +20 C and +30 C, after a 30-minute

warm-up.
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3. Any applicable conditions, not listed above but unique to a
particular specification, are stated as part of that
specification.

The performance requirements column in Table D-2 contains
values you can verify. Refer to your 1230 Logic Analyzer Service
Manual for information about verifying the requirements. The
supplemental information column in Table D-2 contains
explanatory notes.

Table D-1
ELECTRICAL SPECIFICATIONS: POWER REQUIREMENTS
Characteristic Description
AC input 115/230 VAC, 47 - 63 Hz Nominal
Range 90 - 132/180-264 VAC
Maximum power input 120 VA

Table D-2
1230 PERFORMANCE SPECIFICATIONS
Characteristic Performance Supplement
Requirement Information
Batteries 2 Lithium, 3V 250
Ma each,
replaceable
RAM battery life 2 years typical
Clock/calendar 12 years typical
battery life
Asynchronous 2 Requires at least
clocking maximum one 1230E1
number of rates installed
Active channels per | 16 channels, glitch off | 40 ns or slower
probe 8 channels, glitch on 40 ns or slower
8 channels, 20 ns rate
4 channels, 10 ns rate
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Table D-2 (cont.)
1230 PERFORMANCE SPECIFICATIONS
Characteristic Performance Supplement
Requirement Information
Range for each of 100 MHz 10ns Two async
the two async 50 MHz 20ns timebases can be
timebases 25 MHZ 40ns used at once if one
125MHz 80ns 1230E1 is installed
5 MHz 200ns

25 MHz 400ns

1 MHz 1us
500 KHz 2us
250 KHz 4us
100 KHz 10 us
50 KHz 20 pus
25 KHz 40ps
10 KHz 100 pus
5 KHz 200us
25KHz 400 us

1 KHz 1ms
500 Hz 2ms
250 Hz 4ms
100 Hz 10 ms
50 Hz 20 ms
25 Hz 40 ms
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Table D-2 (cont.)

1230 PERFORMANCE SPECIFICATIONS

Characteristics Performance Supplemental
Requirements information
— e ——————

Timebase accuracy @ | Within .01%
25 MHz
Synchronous clocking

Maximum frequency 25 MHz (40 ns)

Setup time 10 ns min

Hold time 0 ns max

Clock pulse 10 ns min

Maximum number of 4 Requires three
rates 1230E1s

Active channels per 16

probe

External trigger-out

40 ns or 1 cycle

TTL-level output

pulse width whichever is greater | back panel
connector
External trigger-out 4 cycles or 160
Delay ns whichever is
greater back
panel connector
External trigger-in pulse | 20 ns minimum TTL-level input,

width

positive edge
triggered, back
panel connector

External trigger-in delay

20 ns + 2 cycles

back panel

connector
External trigger input 100 QK nominal
resistance back panel

connector
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Table D-2 (cont.)
1230 PERFORMANCE SPECIFICATIONS

Characteristic Performance Supplemental
Requirement Information
External trigger input 10 pF nominal,
capacitance back panel
connector
External trigger input S5Vto +10V
maximum voltage range back panel
connector
Trigger position 128 to 1920 user
selectable in
increments of
128
Trigger levels 14
Word recognizers per 1 Basic Mode 2
level Advanced Mode
Minimum word
recognition periods with
one probe:

25 MHz async 43 ns or 1 clock
period whichever
is greater

50 MHz async 23 ns

100 MHz async 13 ns, basic-
mode triggering
23 ns, advanced-
mode triggering
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Table D-2 (cont.)

1230 PERFORMANCE SPECIFICATIONS

Characteristic

Performance
Requirement

Supplemental
Information

Minimum word
recognition periods with
multiple probes:

25 MHz async

50 MHz async
100 MHz async

52 ns or 1 clock
period whichever
is greater

32ns

22 ns, basic-
mode triggering

32 ns, advanced-
mode triggering

Word recognizer reset
time

40 ns minimum

Level-level fransition 80 ns or 2 cycles whichever is
time, Trigger Spec menu greater
Acquisition memory 2047 bits/channel 25 MHz and
depth below
2048 bits/channel 50 MHz, 100
MHz
Minimum detectable 5ns 3 ns typical, 40
glitch ns async rate or
slower
Condition counter range | 1-4096
Video output level RS170
compatible
EXTERNAL minimum 10 ns EXT
pulse width signals on
acquisition
probe(s)
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Table D-3

1230 ENVIRONMENTAL SPECIFICATIONS

| Characteristic | Description I

Temperature

operating 0 C min.; 4565 C max.

storage -40 C min.; +70 C max.
Humidity

operating & non- 95%-97% max.
operating
Altitude

operating 4500 m (15,000 ft.)

non-operating 15000 m (50,000 ft.)
Electromagnetic meets FCC Part 15, Sub-part J, Class A,
interference without probes
Electrostatic The instrument will discharge through 200
immunity Qs resistance of a 500 pF capacitor

charged to 4 KV without component failure.

Safety This instrument complies with the

requirements of UL1244, IEC348, and CSA
5568B.

Cooling clearances
top
bottom
rear
sides

None required
2mm (0.5in.)
50 mm (2in.)
25 mm (1in.)
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Table D-4

1230 PHYSICAL SPECIFICATIONS

l Characteristic | Description |

Weight (no
accessories)

8.6 kg (19 Ibs), 1230 mainframe only 9.7 kg
(21.5 Ibs), 1230 with three 1230E1
expander cards

Overall dimensions
height
width
depth

(handle folded
back)

(including
handle)

See also Figure 2-1
19 cm (7.48 in), handle folded back
37.6 cm (14.8 in), including handle

42.cm (165 in)

48.9 cm (19.3in)

Probe cable length

29 inches

Figure D-1. Physical dimensions of the 1230

D-10
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Table D-5
P6444/P6443 PERFORMANCE SPECIFICATIONS
Charactetristic Performance Supplemental
Requirement Information

Input resistance 1 MQ 5%
(all inputs)
Input capacitance 8 pF nominal, without
(all inputs test leads
Nondestructive
input voltage
range

P6444 40V

P6442 Sto+10V
Threshold range

P6444 Selectable from +9 V

to -9 V (excluding 0 V)
in 100 mV increments;
also includes preset
values for TTL (+1.4
V), ECL (-1.3V), and

HCMOS (+25V)
Input voltage Vin high 2.0 V min. TTL-level, 1.4V
P6443 Vinlow 0.8 V max. nominal
Minimum input 600 mV Centered around
voltage swing voltage swing
P6444 detected
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Appendix E
DIAGNOSTICS

The 1230 Logic Analyzer diagnostics functionally check the
instrument at power up if this feature is turned on in the
System Settings menu.

The 1230 performs these diagnostics:

A test of the four system RAM banks.

A status check of the backup RAM battery.
A test of the four video RAM buffers.

Test access to all RAM banks.

Check that the setups stored in the instrument when it was
powered down remain valid at power up.

6. A test of the checksums for the four banks of ROM and
comparison of these checksums to calculated values.

A A

7. Configuration check of any installed expansion cards.

8. Acquisition card tests. This test is performed only if test 7
passes.

9. A query of the "smart" expansion cards, such as the RS-
232C card, for pass/fail of on-card diagnostics routines.

The 1230 Logic Analyzer remains operational as long as any
error message displayed does not contain the word "FATAL".

If you suspect that a board or component failure is compromising

the functions or capabilities of the instrument, contact your
Tektronix field office for more information.
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acquisition - The sampling of data from a system under test by
a logic analyzer. Data is conditionally stored in acquisition
memory so that you can display it in different formats or
compare it to other acquired data.

acquisition clock - The clock that determines the rate at which
the logic analyzer will sample data. The clock can be an internal
analyzer clock (asynchronous) with sampling rates you can
specify, or an external clock (synchronous) with the sampling
rate determined by your SUT. See external clock and internal
clock.

acquisition cycle - A complete data acquisition sequence
including start, search, sample, and stop phases.

acquisition memory - The RAM in which data acquired by the
analyzer is stored.

acquisition memory sequence - A single sample of acquired
data to which a unique identification number is assigned. As
data is acquired, each sample is assigned a consecutive sequence
number.

action - An instruction in the trigger specification menu that
tells the analyzer to trigger, turn data storage on or off, or do
nothing (NOP).

active setup - The set of parameters that the analyzer is
currently using to specify probe links, timebase formats,
sampling rates, channel groups, conditions, reference and
update memories, and so on.

address - A number or expression that designates a specific
location in a storage or memory device.

aliasing - The condition that occurs when data from an SUT is
sampled at a rate slower than the rate at which data changes.
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When this happens, meaningless data is displayed because the
analyzer misses the changes in data that occurred between
sample points. Data pulses that fall between samples meet the
technical definition of a glitch and will be stored and displayed
as glitches. See also asynchronous acquisition and glitch.

ASCII - American Standard Code for Information Interchange.
ASCII is an eight-bit code representing characters and control
functions.

assert - To cause a signal or line to change from its logic false
state to its logic true state.

asynchronous acquisition - An acquisition that is made using
a clock rate and signal generated internally by the analyzer.
Such a signal is asynchronous to your circuit. You should use an
asynchronous rate that is considerably faster than your data
rate to avoid aliasing. See also aliasing.

channel - A signal line. For example, if you have 16 channels in
a channel group and you connect probe lead 16 to signal line A15
on your SUT, then channel A15 corresponds to SUT signal line
Al5.

channel group - A user-defined group of input channels that
use the same timebase, polarity, and radix. Channel groups can
include up to 32 input channels.

channel mask - When you mask a channel, you're omitting
from the display the data acquired on that signal line. This can
be very useful if you only want to see the signals on specific
channels. You can mask channels three ways. You can use the
channel mask field in the run control menu to specify channels
you don't want to see data on. You can delete unwanted
channels from the channel group in the channel group menu and
leave them in the unused channels list. You can also (in the
state table) turn a channel group's radix off to mask it from the
display.
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clock - The regular signal pulse that determines the sampling
rate for the logic analyzer. See also acquisition clock, external
clock, internal clock, and sample clock.

clock cycle - A clock sequence that includes both high- and low-
going transitions.

clock equation - The Boolean combination of events needed to
generate a store command. You can define a variety of clock
inputs and link them using Boolean operators. Data will only be
sampled and stored in memory when this clock equation is true.

clock qualification - The process of filtering out irrelevant
data by combining an acquisition clock signal with one or more
bus signals.

clock qualifier - An external signal that acts as a gate for the
acquisition clock. When the external signal is false, the
acquisition clock is not allowed to load acquired data into the
acquisition memory. See also acquisition memory.

comparing memory - The process through which you compare
data stored in one acquisition to data stored in another
acquisition. The Run Control menu lets you specify the
memories you want to compare.

condition - A value or event on which the analyzer will trigger.
The analyzer has 51 conditions: trigin, external, clock, A, NOT
A, B, NOT B, and so on through X and NOT X (and MASK, with
version 4.0 software). Use the conditions menu to define
conditions. You can define the 24 conditions A, B, C, and so on
through X.

correlation - The tracking of independent events captured by
different acquisition modules and indicating how they relate to
each other in time. Specifically, the chronological interleaving of
data from two or more different acquisition modules into a single
display; this shows real-time interactions between

independently clocked circuits.
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count - A field in the trigger specification menu that lets you
specify the number of times you want the condition or event to
occur before the analyzer triggers.

cursor - A marker representing a specific location on the
terminal screen. When the cursor highlights a field, you can
select functions for that field (for example, edit a channel group
name or reorder traces). In some menus, such as the state and
timing displays, the cursor is a line showing the current
location.

cycle - See acquisition cycle or clock cycle.
data correlation - See correlation.

destination - A field in the trigger specification menu that lets
you specify whether data is stored, memory is filled, or the
analyzer jumps to another level of conditional statements before
finishing the acquisition cycle.

display memory - the memory which is automatically
displayed after the analyzer completes an acquisition or after
you press STOP. You specify the display memory in the Run
Control menu.

don't care - A symbol (X) used in place of a numeric character
to indicate that the value of a channel or character is not to be
considered.

download - The process of writing data from the host to the
analyzer. For example, you can download a data acquisition into
the 1230 from a host system in order to do a memory
comparison. You can download a stored setup into the analyzer
from the host so that you can acquire data on a setup you stored
on the host system. See also load and upload.

edge - A signal transition from low to high, or high to low.
edge triggering - Triggering on a low-to-high or high-to-low

transition instead of triggering on the low or high threshold.
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event - A defined set of values the analyzer uses to determine
when to trigger. For example, an event could be the beginning
of a subroutine that has the value 0F15.

expansion probe - A 16-channel probe with which you can
acquire data from your SUT. The analyzer has two expansion
probes: the P6444 and the P6443. The P6444 expansion probe
lets you set the threshold voltage at which the analyzer
triggers. See also microprocessor disassembly probe.

external clock - A clock external to the logic analyzer and
usually synchronous with your SUT. See also acquisition clock
and internal clock.

external clocking - A clock mode in which the sampling of
input logic signals is synchronized with the activity of your SUT.
The representation of the signals is stored in memory by the
SUT clock which provides a signal external to the analyzer.

glitch - A signal that makes a transition through the threshold
voltage two or more times between successive sample clock
cycles. Signals that are faster than the sampling rate, such as
noise spikes or pulse ringing, can be captured by a logic analyzer
as glitches.

graticule - A line of tic marks near the top of the timing
diagram that shows how many samples are being displayed on
the screen. Each tic mark represents one sample. If the
graticule is a solid bar, the display resolution is at 2048, and the
entire contents of memory are displayed at once.

hold time - The length of time a signal must remain stable after
the acquisition clock has occurred in order to be considered
valid.

internal clock - The internal analyzer clock, which is used to

determine the rate at which you will acquire data
asynchronously. See also acquisition clock and external clock.
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internal clocking - A clock mode in which the sampling of
input logic signals occurs asynchronously to the activity of your
SUT. The representation of the signals is stored in memory by
the internal (asynchronous) clock.

level - A line in the trigger specification menu that can contain
a trigger statement. You can have up to 14 levels of trigger
statements to qualify triggers, data acquisition, and data
storage.

linking probes - A way to expand acquisition so that you can
acquire data with the same word recognizers on more than 16
channels. For example, if you have two probes and link them
together, the 1230 acquires data on all 32 channels using the
same timebase and sampling rate.

load - The process of writing data from one memory to another.
For example, you can load the stored default setup into the
analyzer from the storage menu so that you can display
previously acquired data. See also download and upload.

logic analyzer - An instrument, useful in both hardware and
software analysis, used to acquire logic signals in real time with
respect to a trigger event. The 1230 Logic Analyzer acquires up
to 64 signals and displays them in state, timing, and
disassembly formats.

mainframe - A mechanical cabinet providing power, cooling,
and backplane resources to analyzer cards. The mainframe also
houses I/O connectors.

mask - The process of omitting certain data from the

acquisition or display. For example, if you mask channels in the
conditions menu, the analyzer still acquires data on those
channels, but doesn't display it when you look at the acquisition
display.

memory select - A menu that lets you choose the memory you
want to display.
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menu - A screen display that lists fields you can choose, edit,
and turn on or off. A menu can also show setups, data, and
status information. For example, the trigger specification menu
lets you specify the conditions on which the analyzer will trigger
and acquire data. The state table menu displays acquired data
in state table format, and lets you choose the radix for the data
displays.

menu bar - A one-line message at the bottom of the menu or
display screen that tells you which keys to press for screen
functions. If the menu or display has more than one menu bar,
you can usually press F to cycle through the bars.

microprocessor disassembly probe - A probe that
disassembles microprocessor instructions for data acquired
across the probe's lines. For example, a Z80 probe disassembles
Z80 microprocessor instructions. The analyzer's microprocessor
probes disassemble data and display it in hardware and
software formats.

pipeline - The several stages of latches that acquired data must
be clocked through to reach acquisition memory.

pPop-up menu - A menu that covers a portion of the complete
screen when it appears. For example, the timebase menu is a
pop-up menu.

post-fill - When the analyzer continues to acquire data after the
trigger until the specified number of samples has been taken.
When the trigger position is programmed to occur in the center
of memory, the analyzer takes enough samples after the trigger
to fill one-half of the acquisition memory. See also trigger
position.

post-processing - Any type of acquisition or reference memory
analysis that occurs after (rather than during) the data
acquisition.

pre-fill - When the analyzer fills the specified number of
acquisition memory sequences with new data before accepting a
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trigger. If the trigger is programmed to occur in the center of
memory, one-half of the memory must be filled before the
trigger. See also trigger position.

pre-trigger data - Data acquired before the trigger condition
occurred. This data is continually overwritten with newly
acquired data as the analyzer continues to look for the trigger.
When the trigger occurs, the analyzer positions the trigger event
at the location specified in the Run Control menu. The analyzer
then fills the rest of memory as you specified in the Trigger Spec
menu. See also trigger position.

probe - An input device, constructed as a separate unit, that
transmits the input signal from the SUT to the analyzer.

probe links - The sampling setup links between acquisition
probes. For example, if you link two 16-channel probes in the
same timebase, the two probes acquire in parallel-as if they were
one 32-channel probe. The two probes then use the same
sampling rate and format to acquire data.

protection - A condition that prevents accidental overwriting of
stored setups in the storage menu.

qualification - See clock or storage qualification.
qualifier - See clock qualifier.

radix - The alphanumeric base in which data is displayed. For
example, the analyzer lets you display data in the state table in
hexadecimal, binary, octal, and ASCII radixes. You can display
and define condition words and channel masks in hexadecimal,
octal, and binary radixes.

reference memory - The memory containing previously

acquired data to which you want to compare the current
acquisition memory.
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resolution - The minimum detectable interval betwe en data
transitions on a single acquisition channel or between data
transitions on any two acquisition channels.

run control - The menu parameters that control the way data
is acquired, displayed, and compared. For example, you can
specify a pre-trigger acquisition instruction so that th e analyzer
fills memory before triggering on the specified condition.

sample clock - A timing signal that establishes the rate of data
sampling.

sampling format - The format, asynchronous or synchronous,
that the analyzer uses to determine whether to use an internal
or external clock for sampling data.

sampling rate - The clock rate at which the analyzer will
sample data. If you're using an asynchronous format, you can
set the rate to incremental values between 40 ms and 10 ns. If
you're using synchronous format, you cannot set the timebase
rate because the analyzer will use the clock from the circuit
under test.

screensaver - A feature that automatically turns off the
analyzer screen after 18 minutes of inactivity. This helps
prevent screen burn-in. You can turn the screensaver feature on
or off in the system settings menu.

scroll - A method of moving through a data display that's too big
to fit on one display screen. For example, the state table
displays 20 lines of data at a time; you can use the cursor keys to
scroll through the rest of the 2047 lines of memory.

sequence - See acquisition memory sequence.
setup - A set of parameters the analyzer uses to trigger, acquire
data, and store data acquisition. Setup parameters include

probe links, timebase formats, sampling rates, channel groups,
condition word definitions, trigger statements, and data display
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formats. You can store setups in nonvolatile memory with the
Storage menu.

skew - The relative time difference between input channels,
specified in terms of one edge relative to another. If parallel
input channels have different propagation delay times, the data
can be skewed and misrepresented by the analyzer.

slot - A backplane connector position.

state table - Tabular representation of logic states of input data
channels.

storage qualification - The process of filtering out data that
has been acquired but which you do not want to store in
acquisition memory. This lets you avoid filling up your module's
acquisition memory with irrelevant data samples.

storing setups - The process of storing a set of acquisition
parameters in nonvolatile memory. Use the storage menu to
save setup parameters.

synchronous acquisition - An acquisition mode using a clock
external to the logic analyzer; usually the clock in your SUT.
The external clock is usually synchronous with the SUT and
may or may not be periodic.

system settings - A menu that lists system fields you can
adjust. For example, you can adjust the brightness of the screen
and you can also turn the screensaver feature on so that the
display turns itself off after 18 minutes of inactivity. Youcan
also turn the power-up diagnostics on and off.

threshold - A voltage to which input signals are compared. If
you're using a P6444 expansion probe instead of the P6443, you
can set the threshold to be HCMOS, TTL, ECL, or VAR
(variable) from -9.0 to +9.0 V (excluding 0 V).

tic marks - At the top of the timing display, a line of tic marks
(a graticule) shows the resolution at which you sampled data.
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For example, if the tic marks are far apart, you are displaying
data at a high resolution - looking at few samples closely. If the
tic marks are close together, you are displaying data at a low
resolution - looking at many samples with less detail.

timebase - Source of the acquisition clock. The timebase can be
an internal source, a single external source, or a Boolean
combination of several external signals. See also acquisition
clock, external clock, and internal clock.

timer - A device that allows you to make time measurements
during a data acquisition. The 1230 Logic Analyzer uses
delayed clocking for this purpose.

timing display - Graphic representation of data states and
timing relationships as digital (two-state) waveforms.

trigger - An event or condition that leads to the end of the
acquisition cycle. When started, the analyzer continuously
acquires data from your SUT until the trigger occurs. After
triggering, the analyzer continues to load data until the post-fill
requirement is met. See also pre-fill and post-fill.

trigger position - The location of the trigger in memory. For
example, you can position the trigger at location 0512, about
one-quarter of the way through memory. When the analyzer
acquires data, it fills the pre-trigger memory, continually over-
writing that data with newly sampled information. When the
analyzer finds the trigger event, it positions that event at the
location you specified, then fills the rest of memory with post-
trigger data. If you want to see data that occurred before a
trigger event, position the trigger near the end of memory. If
you want to see what occurred after the trigger event, position
the trigger near the beginning of memory.

trigger specification - The trigger specification menu allows
you to define the acquisition triggers, conditions, and storage.
The trigger specification is a statement or set of statements the
analyzer uses to determine when to trigger, when to acquire
data, and how to store data once it has been acquired.
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update memory - A memory reserved for newly acquired data.
When you acquire data, the analyzer stores new information in
the update memory. If you then compare data, the analyzer
compares the newly acquired data in the update memory to the
previously stored data in the reference memory. Use the Run
Control menu to specify the memories to use for the reference
and update memories.

upload - The process of writing data from the analyzer up to a
host system. For example, you can upload a data acquisition
from the analyzer to a host system to save it in the host memory.
You can also save more than eight setups by uploading some to
the host system. See also load and download.

viewport - A window at the bottom of the screen or menu which
gives additional information about that screen or menu. For
example, in the Trigger Spec menu, the viewport lists definitions
for the cursor-highlighted condition, count, action, or destination
field.

word recognition - The matching of a specific data word with

the presence or absence of that word in signals acquired by the
analyzer.
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acquire data
default acquisition 1-5
stop acquisition 1-2
clock considerations 2-3
with default setup 2-3
acquisition
asynchronous 2-2
synchronous 2-2
acquisition memory
specifying 3-79
Acquisition Process menu 1-8
Acquisition status 4-5
Column headings 4-5
Defined timebases 4-5
Menu header 4-5
Timebase status 4-5
Trigger level 4-6
acquisition status 1-8
adding channels
procedure for 3-49
address and data lines
procedure for grouping 2-7
alphanumeric characters, entering at keypad 1-2
asterisk
meaning of in setup name 2-5
purpose in Channel Grouping menu 3-37
asynchronous acquisition
setting data rates 3-22
asynchronous sampling rates
range of 3-22
battery
in test circuit 2-20
blank
fields in main menu 1-10
line at beginning/end of memory 1-16
space, entering with DON'T CARE 1-2
blank State display 4-14
capturing glitches
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procedure 2-35
changes
affect on other parameters 2-4
importance of order 2-4
changing channel groups
other menus 3-51
changing probe links
effect on 1230 operation 3-7
changing setups, order of 3-3
channel capability of 1230 3-6
channel group names, changing
effect on other menus 3-39
Channel Grouping menu 1-12, 3-2
channel groups
1230 updating of 3-11
displaying 3-36
in Channel Grouping menu 3-38
mixed 3-16
renaming procedure 2-8
resetting to defaults 3-51
specifying 3-36
channels
adding 2-7
adding to groups 3-49
deleting for grouping 2-7
grouping 2-7, 3-45
grouping restrictions 3-45
order of specification 3-50
renaming 2-8
channels, deleting
procedure for 3-50
clock cycle
example of triggering on 2-12
related to triggering levels 2-16
clocks
synchronous and asynchronous 2-3
comparing memory 3-84
components
back panel 1-4
front panel 1-2
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keys and switches 1-2
condition

renaming, procedure 2-10
condition name

changing 3-71

editing 2-11
condition word

current value in viewport 3-59
conditions

default 3-70

defining 2-9

purpose of menu 3-2
Conditions menu 1-12

Channel group names 3-69

channel groups 3-22
connections

back panel 1-4
connector plates

for options 1-4
CONTIN

purpose of as used in trigger statement example 2-14
count value

editing 3-65
current configuration

saving 54
current setup

renaming 5-4
cursor

relationship between displays 2-30

using 1-14
cursor keys

operation of 1-3
cycle

example of triggering on 2-12
data

displaying and acquiring with different links 3-10

procedure for acquiring 1-5
data acquisition

default setup for 1-5

process screen for 1-5
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data and address lines
procedure for grouping 2-7
data displays
cursor position between screens 1-15
scrolling through 1-16
data entry keypad 1-2
data menus 1-11
changing 1-15
data patterns
triggering on 2-30
data resolution
changing 4-22
date and time
setting procedure 5-8
default channel grouping 2-7
default menus
main 1-7
default setup
acquire data on 1-5
procedure 2-5
restoring 2-5, 5-6
deleting channels
affect on condition word values 3-78
dim video
meaning of 4-17
dimmed channels 3-56
display formats
changing 2-29
displaying stored data
procedure 4-4
requirements 4-3
displays
cursor movement in 1-14
tracking cursor position between 1-14
DON'T CARE key 1-2
edit
count value 3-65
mode entering or exit with ENTER key 1-3
with cursor keys 1-2, 1-16
condition name 2-11
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count field 3-63
ENTER key 1-3
event
searching for 4-27
exiting a menu 1-14
formats
display 2-29
glitch, definition of 3-72
see Glossary and Appendix A
Glitch capture
effect on channel groups 3-25
purpose of in Timebase menu 3-6
glitches
defining 3-28
displaying 3-25
effect on input channels 3-25
generic 3-74
menu setups for acquiring 2-35
monitoring on test circuit 2-34
procedure for acquiring 2-35
setting up to capture 3-72
GOTO
purpose of 2-14
for jumping 3-63
GPIB option 1-14
Group name
in Channel Grouping menu 3-37
grouping channels 2-7
header line in menu 2-5
help
on-line messages 1-3, 1-16, 1-17
hexadecimal
entering characters 1-2
if-then-else
procedure for setting up triggering statement 2-16
impact of changes 2-4
initializing
procedure for 1-5
input channels
grouping 2-7
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organizing in groups 3-36
intensity of screen
setting 5-8
intermittent condition
procedure for triggering on 2-15 (
International Notes menu 1-14
jumping to memory location
procedure 4-11
keypad 1-2
keypad entry of channel names 3-47
keys
DON'T CARE 1-2
ENTER 1-3
MENU 1-3
NOTES 1-3
START 1-2
STOP 1-2
language selection
changing 5-10
line voltage selector 1-4
linking channels (
performance of 1230 3-10, 3-14, 3-17
links
fewer to more 3-10
more to fewer 3-14
lithium battery
procedure for disposing of 2-20
loading default setup 2-5
locating events
example procedure for 2-30
main menu 1-6
Mem Select menu 1-13
memory
blank line separating beginning/end 1-16
choosing 4-1
scroll through 1-16
memory compare procedure 4-15
memory indicator 2-28 (
Memory Select menu
Box 4-2
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Date and time 4-2
displaying stored data 4-3
Memory number 4-2
Menu header 4-2
Setup fields 4-3
Setup name 4-3
memory separator 4-11
menu
Channel Grouping 3-2
Channel Grouping, asterisk 3-37
Channel Grouping, Channel groups field 3-38
Channel Grouping, Group Name 3-37
Channel Grouping, menu header 3-37
Channel Grouping, Polarity field 3-38
Channel Grouping, Timebase field 3-38
Channel Groupings, unused channels list 3-38
Conditions 3-2
Radix field, in Channel Grouping menu 3-38
Run Control 3-2
Timebase 3-2
Trigger Spec 3-2
Trigger Spec, asterisk 3-57
Trigger Spec, header 3-57
menu bar
in Timebase menu 3-6
keys to press 1-16
menu bars
cycling through 1-16
in Channel Groupings menu 3-38
menu bars 1-16
menu items
order of using 3-3
menus
acquisition process 1-8
Conditions 1-12
disassembly 1-13
exiting 1-14
fields 1-15
functions, changing 1-16
International Notes 1-14
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Mem Select 1-13

pop up 1-11

Printer Port 1-14

RS-232C 1-14

Run Control 1-12

State 1-13

Storage 1-14

System Settings 1-14

Timebase 1-12

Timing 1-13

Trigger Spec 1-12
message

channel grouping 3-46
microprocessor probe

for disassembly 4-17
mixed channel groups 3-16
names

procedure for changing channel group 3-39
option cards 1-4
order of making changes to setup 2-4
order of traces

effect of changing channel group names on 3-40
organizing input channels 3-36
P6444 probe

procedure for changing threshold voltage 2-6
pages of traces 4-25
parallel acquisition 3-6
polarity

on P6444 probe 2-6

related to logic levels 3-45

selecting input 3-44
Polarity field

in Channel Grouping menu 3-38
power

connecting 2-1

damaging probes 1-5
power-up

default acquisition 1-5

sequence for 2-2
Printer Port menu 1-14
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Memory range 5-9

Memory specification 5-9

Printer status 5-9

Printout density 5-9

Timebase specification 5-9
printing the current memory 5-10
printing the screen 5-10
probe

connecting to 1230 2-21
probe links

changing and acquiring data 3-9

changing in order 3-3

purpose of in Timebase menu 3-5
Probe threshold

purpose of in Timebase menu 3-6
probes

connecting to 1230 2-2

linking 3-6
procedure

changing probe links 3-7
prompts

with ENTER key 1-3
radix

changing 4-12

effect of setting on glitches 3-43

selecting 3-43
Radix field

in Channel Grouping menu 3-38
reserved fields

in menus 1-10
resolution

changing display 2-28
restrictions on channel grouping 3-45
reverse video

meaning of 4-16
RS-232C menu 1-14
Run Control menu 1-12, 3-2

Auto Run Count 3-81

Channel Mask 3-82

Conditions viewport 3-82
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Data display update 3-82
Display format 3-80
Look for Trigger 3-81
Memory Compare 3-81
Memory compare actions 3-82
Memory compare locations 3-82
Memory compare specification 3-81
menu header 3-80
Trigger Position 3-81
Trigger position indicator 3-81
Update memory 3-80
Sampling format, choosing 3-20
purpose of in Timebase menu 3-5
sampling rate
choosing 3-22
effect on available input channels 3-22
matching channel groups 3-22
procedure for setting 2-5
purpose of in Timebase menu 3-5
saving setup parameters 5-3
screens, cursor movement in 1-14
scroll 1-16
scroll factor 4-11
scroll rate
changing 4-22
search for events 4-12
searching
in State display 4-16
setting a reference location 4-27
setup
definition of 2-3
importance of menu order 3-3
included information 2-3
loading into current memory 5-5
protecting 5-5
setup parameters
selecting 1-15
setups
changing 1-15
data acquisition 1-5
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solid bars
in traces 4-22
spaces
main menu 1-10
State menu 1-13
Data 4-9
Group names 4-8
Memory location number 4-9
Menu header 4-8
Radix 4-8
Subsequent trigger mark 4-9
Trigger location 4-9
State table features 4-10
status
acquisition 1-8
stop acquisition 1-2
Storage menu 1-14
Active setup name 5-3
Column headings 5-2
Menu header 5-2
Selection indicator 5-3
Setup description 5-3
Setup protection status 5-3
STR ON
purpose of as used in trigger statement example 2-14
STROFF
purpose of as used in trigger statement example 2-14
subroutine
procedure for tracing 2-13
storing 2-13
subroutine trigger conditions
defining procedure 2-9
SUT (system under test)
connecting 2-1
powering up 1-5
switch
On/Off 1-4
System Settings menu 1-14
Date 5-7
Diagnostics 5-7
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Index

Screen intensity 5-7
Screen-saver 5-7
Time 5-7
test card 2-19
test circuit 2-20
threshold
probe 3-28
threshold voltage
procedure for setting 3-29
selecting on P6444 probe 2-6
setting 3-28
Timebase
purpose of in Timebase menu 3-5
purpose of menu 3-2
Timebase field
in Channel Grouping menu 3-38
timebase for triggering
selecting 3-59
Timebase menu
changes caused by 3-55
for setting sampling rate 2-5
functions of 3-4
information contained in 3-3
relationship to number of probes installed 3-6
Timing menu 1-13
Binary trace value 4-19
changing resolution of 2-28
Channels 4-19
Graticule 4-19
Memory indicator 4-19
Menu header 4-18
Ref, cursor, and ref to cursor 4-19
relationship to State table 2-30
Timebase 4-18
Trace names 4-19
trace names
editing 4-30
renaming 4-30
changing order of 4-32
trigger
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default setup 2-23
specifying 3-83
trigger conditions 3-64
conditions for cross triggering 3-59
procedure for defining 2-9
counting clock cycles 3-65
external inputs 3-64
TRIGGER IN connection 1-4
trigger on anything
default triggering 2-23
TRIGGER OUT connection 1-4
Trigger Spec
purpose of menu 3-2
Trigger Spec actions
STR ON 3-67
STROFF 3-67
TRIG 3-67
TRIG O 3-67
TRIGOUT 3-67
Trigger Spec destinations
CONTIN 3-67
FILL 3-67
GOTO 3-
Trigger Spec menu 56
Action 3-58
asterisk 3-57
Condition 3-58
Count 3-58
Destination 3-58
header 3-57
Level number 3-57
Statement header 3-57
Trigger timebase 3-58
Viewport 3-58
trigger statement
parts of 3-61
purpose of 2-12
example procedure for defining 2-13
triggering
default 2-3
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how it works 3-84
triggering levels

relationship to clock cycles 2-16
triggering modes

toggling 3-61
triggering on a value

example procedure 2-30
unused channel list

in Channel Groupings menu 3-38
unused channels 3-56
VIDEO OUT connector 1-4
voltage

threshold, procedure for 3-29
voltage selections

on P6444 probe 2-6
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