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PREFACE

This manual describes the TERTRONIX 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 con figure 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 1230EI 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        Getting started. This section describes the
ana]yzer 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.

Section 2        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.

Section 3        Setup Menus.  This section describes the setup
menus and shows you how to change setup
parameters for your applications.

Section 4        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 microproces sor disassembly probe
operator's manunl.

Section 5        Utility Menus. This section describes the
analyzer's standard and optional utilities, except
for the optional GPIB and RS-232C interfaces.

1230 0peratolf's



Preface

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

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

Appendix B    Default Me.nus. This appendix lists the default
analyzer menus.

Appendix c   Installation and setup. This appendix shows
you how to install optional analyzer accessories.
This appendix also shows you how to connect
acquisition and microprcoessor probes, and how
to power up the analyzer.

Appendix D   Accessories and specifications. This
appendix lists all the standard accessories,
optional accessories, and specifications for the
analyzer.

Glo8Sny

Index
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GENERAL SAFETY SUMMAFtY
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.

TEFtMS IN THIS MANUAL

CAUTION

WAF\NING

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

WARNING statements identify conditions
or practices that could result in personal
injury or loss of life.

TEE)MS AS MAF)KED 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
inmediately accessible as you read the marking.

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

SYMBOLS AS MAF]KED ON EQUIPMENT

DANGER+High voltage®

Protective  ground (earth) terminal.

ATTENTION-REFER TO MANUAL.
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GROUNDING THE PHODUCT
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)

DANGEF) 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.

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

USE THE PFtopEFt POWEFI COFtD
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 PF]OPEF) 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 CAFZE WITH COVEF]S F]EMOVED
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 preduct
while the power cord is connected.

REMOVE FROM OPERATloN
If you have reason to believe that the instrument has suffered a
component fullure, 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, Praced%res, gives you several simple examples
that show you how to acquire data, trigger on specific values,
and detect glitches.  Refer to. Appendix A, Zflgl.c Armfyzer
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,
Pozuer Up and Aogzii+e Dofo, shows you how easy it is to acquire
data with the 1230.  The lnitialization and Main menus are
discussed in-depth after that procedure.  Features common to
most menus are described last.

12sO FF]ONT AND BAcl( 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.I. 1230 front panel.

H Display screen.
E Data entr]r 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 MEN U key.

H DONT CARE key.  The 1230 represents don't care values
a8 X8 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.

in START key. Pre88 this key to start a data acquisition.
E  STOP key.  Press this key to stop a data acquisition

manually.
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H  Cursor keys.  Use these keys to scroll through menus or
data.  You can also use the cursor keys to enter symbols and
alphanumeric characters when changing (editing) certain
menu fields.

H  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.

in  RENU 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.

E  NorES key.  Use this key to display on-line help about
each 1230 menu.  You can also initialize the ana)yzer
without tuning the 1230 off by pressing NOTES and E NT E R
simultaneously.

EE  Power indicator. This light is on when the analyzer is
tuned on.

EE  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 8, C, and
D, in that order.

1230 Logic Analyzer Operator'8 Manual 1'3
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1
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Figure 1-2. 1230 back panel.

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

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

E  TRIGGER IN.  Use this connection to receive a signal from
another device.

in  VIDEO OUT.  A composite of the display screen.
E  Line voltage selector.  The selector switch lets you choose

between 115 V and 230 V for the input power voltage.
E  Power cord connector.
in  Power switch.
ill  Fuse.
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Getting Started

powER up AND ACQumE DATA
This procedure shows you how easy it is to start acquiring data
with the 1230 Logic Amalyzer.

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

CAUTION

Mche sure power to the 1230 and SUT is off   If
you cormect the acquisition probe uiher. the 1230
is off and the SUT is on, too much power may
foow through the probe inputs and, dcLmage the
probe.

2.    Plug your acquisition probe into slot A on the 1230.
3.    Connect your acqulsition probe to your SUT.
4.   'Iuln 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 menu C.  The
Initialization menu is now displayed on your 1230 screen.
Figure 1-3 shows the lnitialization menu.

5.   Turn onyoursur.
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 1230 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 A€quisition Process screen.

As soon as the acquisition is complete, the analyzer
automatically displays the acquired data in the default display
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format, a timing diagram. Figure 1-6 shows a sample timing
diagram.

win,   Now  29,1989                                                         11:12       -DErAULI

rfeHtronit   i23oJ3z channel  Logic  Anaigzer.  u4,oi
{C)   ]ektronix,   Inc.1988,1989  All   rights  reserryed.

use  the  MOTES  I.g  .henevep  inforrration  is  needed,
or  consult  the  Operator's  hanual.

X  repr.gents  DOM']  CARE  condition.

Figure 1-3. Initialization menu. When you first turn on the
amlyzer, this menu iB di8p]ayed.  This menu won't be
displayed again unle88 you turn on the analyzer again or
reset it by firmly presring Nons 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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3     Conditions 9     ,iwin9I I    ts232C

4    R`tn  Control r    Ppinteri per.t
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Figure 14. Main menu.  PLess MENU to call up the Main menu.  'I'his
menu gives you access to the amlyzer'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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TI                 Nempg  rul I
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<  Acquisition  Cortyl.I.  }

]rig!t]  Spec  Level    r[LL

Figure 1.5. Acquisition Proces8 eereen.  As Soon as the 1230 i8
connected to your SUT and iritialized, you can acquire
data from your SUT. This cereen tells you the Status of
the acquisition.  For example, the screen can tell you which
trigger Statement i8 being executed, whether or not the
trigger has been found, and whether or not memany is
being filled.
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14: 15         -DEFAULT

Ref  =        e       C«p5or.=     512     Ref   tocttrsop=  +512qs         Pgl

Figure 1e. Sample 'Itming Diagram. As Boon as the acquisition is
complete, the 1230 automatically displays the acquired
data for you.  The default data display is a ti ming diagram.
I+ess 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 FEATUF]ES
The 1230 has many features that make it easy to use.  Among
them are the 1230'8 modular configuration, single-keystroke
functions, pop-up menus, and on-line note screens.  This
discussion explains the menus and on-line note screens.

Initlal]zatlon 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 con figuring
the 1230.  Hgure 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 0 for the
Timebase menu, 7 for a State Table, or 8 for the Storage menu.
You can also use the cursor keys to scroll to the menu selection
and then bress 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.  If you press
those keys or try to select those fields, the analyzer ignores your
request.  You can insth]l up to three of these options in the 1230:

•   Parallel printer
•   RS-232C
•   GPIB
•   Intemational 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 Descrlptlon

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

Channel Assigns probe channels to groups so that you can
Grouping acquire and display data in groups meaningful to

your application.

Trigger Spec Defines the tn.gger statements that control data
acquisition and storage.  Trigger statements
inelude 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
Searoh For function of the State and Tlming
displays.

Pun 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.
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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 referenceImenrory.

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

Disassembly lf 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
trom 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 savor, and power-up diagrostics features.

PS-232C Sets the baud rate, word length, parity, and stop
hits for the optional RS-232C communication
protocol.  Referto the F]S-232C Operators
Manual tor information.

GPIB Sets up the General Purpose Interface Bus
interface option.  Peler to the 1230 GPIB
Operators Manual tor 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 roles 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 Thgger 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 Tl to another timebase.  The value in brackets
tells you what the cunent 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 3exFF, as soon as you move the cursor to the
definition field.  Other times you may have to press ENT E R to tell
the 1230 that you want to change a field.  For example, to
change a channel group name, move the oursor to the name field
and press E NTE R, 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) te]]s you which keys to press for each menu function.
Figures 1-3,14, 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 eycle 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 an.d
reference memories. You don't have to cycle through the menu
bars until you display the bar that lists the compare instmcti®n.
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 i8 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
lf 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 NOTE S 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.

I_m'"                                         page e
link.I  Ppob.5:  prtole5  that  tist  the  sam  tineb]5eo  add  op
A.).te  tiwr.bases  Ly  changln!  llnks  {r.quires  i  2  pr`ohes}
Changing  links  aft.cts  i.ttings  in  other  N€nus;  say.  the
current   5.tup  in  the  !topag.  M!nu,   berope  changing   links

Asgnc:  analyztrl's  inlemal  clock.  At  2.  ns  rat.,
pmbe  channels  7-.  acqujtL.  data;  at  I.  ns  ral.,  chainne]s
3-I;  olh.I  rat.i,  all  chanriels.

Glitcli:   use  async  for.I.at,  4e  ns  rat.  or  !lover,.   Channe]5
7-e  acquiM  data  and  glitches.

Sgnc:  .xt.rna)  Clock  (usually  rroN  !ystei. under  test}.
Each  probe  us]ng  a  sunc  clock  NIst  be  individually
€.nntct.4  to  the  .xt."al  clock soupe.

rol NIltip].  tint.sts,  you  can  sp.cifg  2  .Sync  t]rre-
has.i  NRx.  Also,   th.  £orriat  "st  be  async  fop NIltiple
probe  )inks  that  .x€]ud.  A.  ExaNpl.:  11  ppohe!  I,C,)  apt
linked  (.xcluding  A),  tlNbe.  ror I,C,O  rust  I.  async.
tlNbas.  fop  probe  A  NIAy  he  async  or  sgnc.

Figure 1-7. Note. for Thmebaae menu. I+esB NorES to display
information about the current menu.  You can use the
cursor keys to ceroll through other pages of notes about
other menus. After the notes information i8 displayed, you
can press MENU to return to the previous menu.
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Section 2
PROCEDUF]ES

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
•  Settingupthe 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 nat connect a;ny probe to the anakyzer or BUT
wnles8 pou)er to the ann,lyzer and SU'I` i8 off®  If
you oormct a probe when the ann,kyzer is off and
the BUT poouer i8 on, too much curreTit may flow
through the probe'8 inputs and de;mage 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 conf]guration.

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.    Powerup thesuT.

Figure 2-I. Analyzer and probe Connection..  Make sure you turn
the arm]yzer and SUT power off before plugging in any
probes.

Setting the Clock nato
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
samplingo  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
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 LLs.

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 f]1l 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 8 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 ana]yzer 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.    Thmebase

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
overwhte 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 8, follow
these steps:
1.    Press NOTES and ENTER at the same time.  The

lnitialization menu should now be displayed on your screen.
If they have been set to "on" in menu C, the diagnostics will
also run.

2.    Press D to load the default setup.
3.    Check the header line at the top of the menu.  In the upper

right comer, 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 MEN U to call up the Main menu.  The other
menus Should reflect the default setup listed in Appendix 8.

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

I.    ness MENU, then oto call up the Thmebase menuo
2.   Use the cursor keys to move to the rate field.
3.    Press 0 or 2 to eycle 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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Figure 2-2. Sampling rate and threshold voltage.  Using an
asynchronous sampling format lets you choose a anmp]ing
rate appropriate for your SUT.  Using a P6444 probe
(instead of a P6443 probe) )ets you select a variable
threshold voltage for your acquisition.

Select a Variable Threshold Voltage
lf you're using a F6444 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
'IVI`L +1.4 V lyou can't change the threshold vo]toge for a P6443

probe).  To change the threshold voltage for a P6444 probe,
follow these steps:
1.    In the Timebase menu, use the cursor keys to move to the

threshold voltage field.
2.    Press 0 or 2 to cycle through the voltage 8e]ections ('IVI`L,

HCMOS, ECL, and VAR) until you select VAR.
3.   Move the cursor into the thresho)d polarity field and press 0

or 2 to toggle from positive to negative polarityo  For
example, select a negative polarity.-

4.   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
app]ication®  In this example, the 16-channel acquisition probe is
connected to an 8-bit data bus (D7-DO) and an 8-bit address bus
(A7-AO).  SUT address lines A7-A0 are probe inputs A07-A00
and SUT data lines D7-D0 are probe inputs A15-AO8.  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-AO8 from the group tyou 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-AO8 are
now listed in the unused channels list at the bottom of the
screen.

4.   Add channels A15-AO8 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 aval]able 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 OAT (for
data bus).
1.   In the Channel Grouping menu, move the cursor to the

name of the first group, GPA.
2.    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.

3.   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.)

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

5.   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
T) to eycle 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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Figure 28. Channel Grouping menu.  The channels are split into

two 8-hit groups, ADD and DAT.  In this example, group
ADD contains A07-A00, the input address signals A7-AO.
Group DAT contains A15-A00, the input data Signals D7-
DO.  When you delete channe]8, spaces may appear in the
display®  When you call up the menu again, the spaces will
automatically be deleted.

Define a "gger 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 8ubroutine 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
bectnning and end of a subroutine as conditions of the trigger
Program.
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1.    Press MENU, then 3 tocall upthe conditionsmenu.  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 8.

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

Figure 24. D®fining condition.. Condition A, the beginning Of the
subroutine, i8 2053; condition 8, the end of the subroutine,
is 2080.  The curcor highlights each digit of the definition
Separately.  You can re-riz® 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.

2.    Press ENTER to tell the analyzeryou wanttoedit the
condition name.

3.    Enterthename SUB   BEGtochangeAtoanamemore
representative of the beginning of the subroutine.  Enter
hexadecimal characters 8 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 8 to rename that
condition SUB END (for the end of the subroutine).  The
Conditions menu should now look like Figure 2-5.

Figure 26. Hemming condition.. Condition A, the beginning of the
Bubroutine, i8 renamed SUB BEG.  Condition 8, the end of
the 8ubroutine, i8 renamed SUB END.  The curcor
highlights each digit separately a8 you change it.
Conditions are always listed in the default order:  A-X
Make sure you don.I give two conditions the same name
(for example, define two conditions as SUB END), because
the analyzer lcok8 for conditions in the default order A-X.
If the first SUB END accur8, 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 ana]yzer bums
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storage off.  The next procedure shows how to define simple and
more advanced trigger statements.

Choose a 'Ihigger 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
•  'Ihigger and store only a subroutine
•  Trigger on an intermittent condition

Thgger 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 menuo  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 dictt, the cursor automatically saves your
change and moves to the next field.

The trigger statement should now )ook like Figure 2-6.
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COuMT:     Ran!e:   eeol-4096.     Pp.ss  rmER  to  edit.

Ilov  NLany   tiM!s   the  condition  rVA5t  9o  fpot.  faLst   to
true  rep  the  action  {[R[G,   §IROFT,   etc.}   to  be  taken,

Figure 2.6. Trigger on a clock cycle.  This trigger 8totement 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 8tatements®   For this
example, condition A is the beginning of the routine and
condition 8 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 eyc]e 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 8.  Since the default condition is A, you should
have to press 2 only twice to display 8.  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 eycle
through the actions until you display STROFF.  This tells
the 1230 to turn storage off when 8 (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 G0ro 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 higure 2-7.
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Figure 2.7. Store a 8ubroutin®.  This trigger Statement tells the 1230
to turn Storage on when A (the beginning of the
subroutine) accurB and fun Storage off when 8 (the end of
the 8ubroutine) occurs.  Because the destination fleld is a
Gcro 8thtement, 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.

"gger on an htermittent 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 inteITupt 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.    Iiook for the beginning of the routine.
2.    If the intemipt 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 eycles
before looking through its acquired memory for the interrupt
condition.

The first trigger statement is a simple if-then stotemento  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 Thgger 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 cunent
triggering mode.  Pressing 1 again will toggle you back to
Basic mode.

2.   If trigger 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.  (nessing ENTE R 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              ]*[0001]    THEN    [NOP    ]    &    [CONTIN]

4    Move the cursor to the trigger statement for level 2 and
press ENTE R until you display an if-then-else statement as
shown in step 5o  Crou 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       ]*[0098]   THEN

ELSE    IF    [INT        ]                    THEN

Figure 2-8 shows the Trigger Spec menu now.
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100 clack eycles of the beginning of the subroutine.  The
c]eek count field is 98 instead Of 100 because the analyzer
uses 2 clack eycles tojmove between trigger statement
levels.

Set the Thgger Position
lt'8 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 fi)I 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 occuned before the trigger
condition.  If you want to see what happens after a condition
occurs, position the trigger near the bectnning of memory so that
most of the stored data is post-trigger date.

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.

2.18 1230 I+ogic Analyzer Operator'8 Manual



Procedures
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Update  M€mng       :   in            )isplay:   [tiMing]

Ir`igg.I  position:   [1536]              ®                              T            2|{

hook  rep  T]i!g.I:   [Art€]  Pps-trigger  Mpmng  Full)

CoNpape                      :   [hanual)

CoNpar.€  H€veng  1   to  Htvevy:   t2]
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Figure 2-9. Setting the trigger position. The trigger position is
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 co that you can see
these 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 key8trckes ingtead of manually chancing
menus to match the previous setup. Section 5, Utility Menus,
ctves in-depth information about Storing setupse

ACQUIRING DATA
These examples show you how to set up and acquire data for
three cases :
•  Trigger on anything
•  Trigger on a specific value
•  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 bard, refer to the 1230 Logic
chalyzer Workbook.

Required Equipment
For these procedures, you need a 1230 Iiogic Analyzer with:
•   Test circuit (part number:  671-0049-00)
•   1 P6444 or P6443 data acquisition probe
•   2leadsets

The analyzer used in these examples is a 16-channel analyzer.
You can follow the examples if you have more channe)s 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. AIL the pins are clearly labeled on the test card. The circuit
oscillator runs at about 220 REz, and several of the date lines
have glitches mixed with data.
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NOTE
To prolong the life of the battery, keep the test
circuit turned off uuhen nat in use. Do not leau e
the test circuit turned on with the 1230 tu;ned
off., do rut leowe the test circuit turned off when
the analyzer is turned ori.  In either case, the
battery u]ill drain rapidly. The battery' can be
replaced u)ith Tehironix part nuanber 146-0069-
00. Lift the clip over the battery to remove or
iresert the battery.

WARNING

Handle a[nd dispose Of lithium batteries with
8pecidl corlrsiderations.  Improper handling may
cause fire, explosion, or severe burns.  Do nat
recharge, crush, disassemble, heat the battery
above 100° Celsius, incinerate, or expose cor[±euts
Of the battery to water.  To ovoid personal injury,
observe the proper procedures for handling and
disposing Of lithium batteries given neat.

If you remove the test €ircuit'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
solely disposed of with ordinary garbage in a sanitary landfill.
Iranger 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:

hithium Batteries -- DO NOT 0PEN®
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Figure 2.10. Tech circuit.

PF]OBE 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.

C^uT'ON

Make sure power to ihe are,lyzer and test card i8
off  lf you con[nect the acqvi8ition probe to the
1230 and tesl card u]hen power to the 1230 i8 off
and power to the test card i8 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 CLKs); you can connect to any of
them. Do not connect the gray wire on either lead set.

NOTE
Always comect the while lead to ground.  This
inprove8 perfiormance by limiting nalse and cross
talk betu]een channels.

4.    Plug the lead Set connected to bits 0-7 into the probe's low-
order channels (DO-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 -DE FAU LT.

7.    PLes8 MENU to call up the Main menu®  You're now ready to
go through the examples.
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Figure 2-11. Connecting to the test card.  Make Sure that power to
the SUT is off before connecting probe ]eadso  When the
probe leads are connected, make sure you turn the
analyzer on before tuning on the SUT.

EXAMPLE 1 : TFtlGGEF] 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 ana]yzer
resets.

2.   Press D to upload the default setup®  The header line at the
top of the menu should now say -DEFAULTo  The setup
name field Should not include a highlighted asterisk®  If
your setup name field says * -DEFAUIJT, 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 ana]yzer acquires
enough data to fill memory, it stops the acquisition and displays
the data in timing format, as shown in Figure 2-17.

Figure 2-12. Default Thmeba8® menu.

TIJE,   JAM   10,   1989

E    NEW    '  '1  #!:::A#
5432im0765i3aio

GPB         W"

GPC           H EX

GPD         ll H

14:36        -DEF-Aul.T

lanJl. uNlls£D    CHfll{NELS                                                                       I

I            I,IIIinT[nllllli-H"II  ,  `
Figure 2-13. Default Channel Grouping menu.
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date. Since no 8pecific data value is being ]coked for, the
1230 triggers on the first 8ampl® after the trigger i8
enabled.

Figure 2-15. Default Condition menu. The Conditions menu is a
pop-up menu; in this case, it is displayed on top of the
Trigger Spec menu.
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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 pcoitioned at memory lceation 512, and the
1230 will begin the trigger search alter pretrigger
memory (in this cage, 511 clack cycles) i8 full.
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Figure 2-17. Thming diagram for Example I.  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 curcor quickly, cot a higher scroll rate.
You can Bet a sero]l rate from 6 to 96 a8 long a8 the Scroll
rate i8 not greater than the resolution®  The menu bar
shown here tells you which keys to pre88 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 eycles 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 ]et8 you show fewer clock eycles 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 tiling
mer.suremerit8 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.

WED,   JAM   11,    1989
[lAsyn       I  iiscur:e

12:54  I -DErAiil,I

Figure 2-18. Decreased resolution. You can increase the display
resolution to gee more detail of fewer clock cycles, and
decrease the di8p)ay resolution to See more clack eycle8 at
]e88 detail  PLe88 4 to i.ncrease the resolution (Show more
detail of legs acquirition cyc]e8) and 5 to decrease the
resolution.  An indicator in the memory bar changes Size
a8 the display resolution changes, Showing you how much
of the memory you are eetually viewing.  This figure
8how8 a resolution Of 2048 so you can cee the entire
contents of memory in one screen.  The Solid bars mean
that there i8 too much information for the detail to be
shown at this resolution.

You can display acquired data in timing, state table, and
disassemb]y formats (disassembly display requires that an
optional disassemb]y 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.

12  55  a -DErAULIWD,   JAM  11,   1989
.,I         I ,I+

]lex
igg4   i75r
i995    i75r
i996    i75r
199,    175r
i998    1?5r
199,    REF
200O    Bear
2"1   REF
2oe2    Beer-20ca-I
2004    5973
2oes    5973
2"   59?3
2"7    5973
2Oce     5973
2co9    59?3
2,i,    59?3
2,11     59?3
2,12     59?3
2013     59?3

Figure 2.19. State table for Ezamp]® 1.

The state table and timing diagrams show the data at the same
)ocations.  For example, if you display )ocations 1994 to 2013 in
the state table, the timing diagram also disp)ays those locations
in the center of the Screen, and vice-verse.  The state table
displays whatever 20 addre8se8 are located around the cursor in
the timing diagram screen, no matter what the timing display
resolution is.

EXAMPLE 2: TF]lGGEF] 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 A6E5.  Follow these steps to define
a specific trigger condition:
1.    Press MENU, then 3 to call up the Conditions menu.

2.    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.

Figure 2-20. Define a epecific condition®
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WED.   How   29,    1989 11:15   I  -DEFAULI

1           ]F`              iii ------ __-proooi]   TiiENt   TR]G]   I   [   Fi]LL]

2

3

4

5

Comlllou:
GPA     GPB

Sywhl       hex    l`ex
A                      :A6E5   }tx}O{

Figure 2-21. Make .ure the Trigger Spec matehee.

5.    Press START® The 1230 begins acquiring data on the first
clock pulse after START i8 pressed. Once the pretrigger
memory is full, the 1230 sfauts looking for the trigger. The
next time A6E5 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 cunent 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.

HID,   JAM  11,   1919
-           I IT,

l'ex
0502     ,CF3
05es    7cF3
us"   ,CF3
ese5     7CF`3
eses    7cF3
us"   h6r4
usca    A6ri
e589    A6r4
eel.    A6r4
usii    A6ri

ELE:E
esit    A6E5
0515     A6E5
0516     A6E5
0517     A6C6
0518     A€C€
esig    A6c6
usa.    fl6C6
0521     A6C6

13  €0  I   -DEFALIL(

Figure 2-22. State tat>l® with trigger event. The trigger event in
the 8tote table 8how8 that the trigger accuned on the
hexadeeimal value A6E50
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win,  inH  ii,  i989
II  Asgn      i  lie  cur:0

13  eo  i  -DEF'AULT

Ref   =       e       Cur.sor=     512     R.I   toCL`rsor=  +512pS

Figure 2-23. Timing diagmm with trigger event. When the cursor
is on the trigger point Oocation 512), the himry readout
at the far right of the cereen Shows that the amlyzer
triggered on the hexadecimal value A6E5.

Example 3: Capturlng GIltches
For Simple acquisitions, you can acquire glitches generated by
your SUT by toggling glitch capture from no to yes in the
Timebase menu.  Glitehe3 are explained in detail in Appendix A,
Logic Amalyzer Concepts.

PI`obe Connections
The test circuit generates glitches intermixed with date on bits 9
and 12 a8 well a8 on the pin )abeled Glitch.  To change the
conne€tionB to the test card so that you can monitor the glitehes,
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 (DO-D07).
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4.    Disconnect the violet lead from bit 15 (probe channel D7)
and attach it to the test card pin labeled GLITCH.

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

Menu Setups
Follow these steps to set up to acquire glitches.
1.    Call up the Timebase menu.
2.    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.

3.    Press MENu to saveyour change and leave the menu®
4.    ness ENTER to confirm your change when the analyzer

prompts you with this message:

OK   to   change   Glitch?
May   change   Channel    Groups   and   Condi.ti.ons.

Press   ENTER   to   Proceed   or   MENU   to   Abort

When you press ENT E R, 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.

5.    Call up the conditions Menu.
6.    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.

Figure 2.24. Turn gliteh capture on.
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i3:®i  a  -DEFflul,I

IrmJ|,.                                                     11111JSED    CCHflNNELS

A 15  i€  i3  ia  ii  io 09®8

Cur`sori:1`   1+        Idit   nan •11'|I:-'EfltlEI  ,  `
Figure 2.25. Channel group. for glitche.. Glitches are acquired

only on probe channels 0-7. When you turn gliteh capture
on, channels 8-15 are automatically removed from the
channel groupr and Shown in the unused channels list at
the bottom of the Screen.  You can't use these channels
again until you turn gliteh capture off in the Thmebase
menu.
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Figure 2-26. Conditions for gHtche8.  Set condition A to all don't
cares (X). Because the analyzer acquires glitehes only on
the lower 8 hits Of the probes, the f)rot two hex digits of
condition A from the last examp)e were automatically
removed when you turned glitch capture on.

WED.    JAM   11,   19®9
tl  Asgn      i  iJS  Cur:.
Rer  =      .      Curso]=

13  e3  i -oErAULT

512    I.I   to  Cupsop  =  +512pS

Figure 2-27. Tiring diagram with gliteh®..  Since you are set up
for 16 channels and the amlyzer acquires on only the
lower 8 bits of the probe (channels A07-A00), the other 8
timing froce8 in the screen are blank.  Because test cards
vary, your acquisition may ]cok different.
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For more examples using the test card and 1230 Logic Analyzer,
refior bo 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
ana]yzer 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:

•   Usingthe 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 menuso
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Table 3-1
SETUP MENUS

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 acqulres data®  This
menu also lets you set up companson
masks.  In the State Table data menu (and
the version 4.0 Timing menu) you can
search tor 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 8)
grouped together and then change probe links so that probe A
acquires data separately from probe 8, 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 exaLmple,
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 Thinebase 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 1230EI
Expander Card (refer to Appendix C for information about
expander cards).

The Thmebase 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 Thmebase menu lets you:

•   Link probes for parallel or separate data acquisi.tion
•   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 'ITTl uoltage
leuels.  With a P6444 probe, you can acquire data
at ECL or HCMOS levels as well as at TT'L. You
can also select a Variable threshold Voltage from -
0.1 V to -9.0 V and from +0.1 V to +9.0 V.

Once you've set up your probe links, you can define the other
parameters in the Thmebase 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 Thmebase
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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Flgune 3-1.  Tim®ba.® menu. Thi8 acreen 8howe . 64channel conriguration.
Probeg A and 8 are lin](ed; probca C and D eequire ®n eeparate
timebaseB.  Probes A, 8, and C uee the clock in the &nalyzer at
rate8 you derme (aeynchronou. acqui.ition).  The an elyzer doe8n't
acquire guLcheg for &ynchronou8 aoqui.itiong.

in  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
linkso Press MENU, then ENTER (to confirm the change in
links) to save the new links and leave this menu.

E  Timebase.  This fie]d )ists each probe group's timebase.
For example, probe A might be in timebase T1, probes 8 and
C linked in timebase T2.  This field automatic8]ly changes
when you change the probe links.  You cannot select this
field.

E  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
inalyzer's intema] 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.

in  Sampling rate.  Asynchronous acquisitions can be taken at
rates  between 10 ns and 40 ms.  Place the cursoT 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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H  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 0
or2.

ill  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,
'ITL +/-1.4 V, or a variable threshold from  -9.0 to +9.0 V

(excluding 0 V).  The P6443 probe sets the  threshold to 'ITL
+1.4 V.

E  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 1230EI 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 Thmebase 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 Hobe 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:

OK   to   change   li.nks?
May   change   Channel    Groups   and   Condi.ti.ons
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 inade 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.)

:#:I::wwi]PtE fii#:3: :E::ntdh:4P:ibaenLi:I:: y|ofuy::: ::e:C|';fge:oE:sn          (
only 16 channels, you have only one acquisition probe and there
are no probe links.  An analyzer with 16 channels always uses
timebase T1®

Figure 3-2.    Probe lln]E for 1® channel..  If you have only 16 channels, you
have the ba8ie analyzer conriguration with no expander card.
in8taued.  With only one 16{hannel aoqui8ition probe, there are
no probe link8, and the only timebace available i. T1.

Linked                             Link.I
Probes    I8                   Probes    Te

I              D     ,1
11,2

0878-37

Figure 3B.    n®b® lln][. for 32 channel.. For an analyzer with 32 channel.,
you can use up to two timebaece with up to two unk..
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llD

N 11 t2

Dtl
Dt2
D,3

Figure 34.    Probe linke for 48 channel.. For an analyzer with 48 channels,
you can Specify up to three timebaees with up to four hink8®

I.inked                           Li nk.I
Probes    ]8                  Probes    TB

I             D     T|
2

Linked                              Li nke®
Probes     TB                   Probes     TH

'1            ITI

D,2

Linked
Probes    TB

1

Linked
Probes    ]8

11,i
D,2
n,3

D     J2           D    T,           D    ,I

Figure 3-6.   Hobo lin]E. for ®4 channel.. For an amlyzer with 64 channels,
you can use up to four timebaae8 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 mateh a previous acquisition's setup.  You can re-link the
available probes, or you can remove one or more of the 16-
channel 1230EI 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 8 linked in Tl to a setup in which
A and 8 acquire data in the two timebases Tl and T2®  To
display the data acquired when hath 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 8 in Tl 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 cunent setup in the Storage menu (section 5
describes the Storage menu).

2.    Change the probe links and acquire data on the new links.
3.   Store the new setup in the storage menu.
4.    Change the probe links back to the first setup.
5.   Reload the first setup (from the Storage menu) and display

the first acquisition.

Probe Link Examples

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

Example 1:  Fewer to Mbre 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-dyte 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.  Itgure 3-7 shows the
menus after you change the probe links so that probe 8 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 8 and puts them in the unused list at the
bottom of the screeno
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win,   .AM  ii,   1909 11:33  a  -DEFAulll

E     iiEx     +   H   #!!#A#A#3#:!!!!##SBS83:
5ti21.98765132105132l.90765432l.

GPO           H EX

GPC           ll EX

GP,            N EX

Figure 34.    One timeba.® for 32 channel.® AI132 channels are linked in
timebase T1.  h the CThannel Grouping menu, all 32 channelB are
in group GPA®  The conditions menu renect3 the channel group
setup, Showing a two-byte condition word for group GPA.
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Linked
Probes     TB    Foptiat       Rate     €]itch    Thre5hold

D        TIPEH   2Bons      Mo        T]L    +1.4U

D         Ta    Async           lps       No         T]l,    +1.4U

WD,   JAM  11,   19€9

u    HEX    +  [1  {!!:::A#
51321"876513210

GPB            W EX

GPC            M EX

GPO           ll EX

ii:34  gi  -DErfluLT

r`obp                                                           LJNLJSED    CHflNNELS                                                                          I

A

8 15  i4  13  i2  ii  io  cO  cO  e7  06  es  e4  83  Oa   Oi  ee

I   .           I.r[-Izil]:-IHmm .  .

Figure 3.7.    nobe link change and affected menu.. Alter the links are
changed, 16 channels are in timebase Tl and 16 in timebaBe T2.
Because probes A and 8 are no longer in the 8ame timebase, probe
8'8 channels can no longer be in the game channel group a8 probe
A'e channels.  The 1230 deletes probe 8'3 channels and puts them
in the unused list at the bottom of the cereen.  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 Tl and 16
(probe 8) 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 timebaseo  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 8 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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Linked
Probes     18    rorrat       Rate    Glitch    Tht`eshold

D      I1±E   2eens     No      Ttl,   +I.av
D        T2    A5gnc        tons      No        Ill    +1.av

WEP'   JAM   11,   I,09

E       HEX       +

GPB

11:38  i  -DEFAul.I

Figure See    Two tlmebaee. for 32 channel- Timchaee Tl ha. 16 chaDnela
and timebaee T2 has 16 Channel..  In the Channel Grouping
menu, prbbe A and 8'8 channel. can't be mixed eimce the two
probeB ®ren't in the Same timeb&ee.  The conditiom reflect the
charmel gr"p8.
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Linked
Probes    tB    Forl.at       Rate    Glitcli    thne5ho]d

tl±H   aeons     Mo       [TL   +1.4U

tTL     +1.4U

NED,   JAN  11,   1989

E        NEW         +

GPO

11  39  i  -DEFAllI.I

Figur. 3-a.    Chandng t® ®n. tlm®ba... After the unke are changed, au 32
channele are in the Same timebaee.  Since the current channel
groupB ere chill valid, the analyzer makee no changes to the
channelB derinition8, and changes only the timebaee rielde to Show
that the probe. are in the .ame timebaBe, Tl. The condition
menu aho 8how8 no changee.

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
STD have mixed probe A and probe B's input channels.  Group
INT has only channels from group 8.  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 T1, and probe B's channels are
deleted and placed in the unused list.

Figure 3-11 shows these menuso

1230 I.ogic Analyzer O|)erator's Manual 3.17



Setup Menus

Linked
Ppebes    18    Foiri.at       Rat.     Glitcl`    Thptshold

I1±E     8ens     ho       TIL   +I.4U

T'L    +I.|U

WED,    JflN  11,   1989 11  ff  a -DEmul,I

EE     llEX     +  u   REA#A£A#
?654321.  ?651321.

Fig`ire 3.10.     One timebae® with mixed channel®o  AI132 channel8 are
linked in timebase T1, so the input channels from the probes can
be mixed in the gToup8.
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WED,    JAM   11,    1909

BE         NIX         +     T2

11:43   a  -DEr®uLT

GPO            ll EX

Figure 3-ll.    Invalid channel. del®t®d.  After the links are changed, Probe
A and 8'8 channel8 ere in different timeba8e8.  'Ihe amlyzer
lcok8 at the first (leftmoct) channel to determine the timeba8e
for the group.  For ADD, probe A's channels are deleted; for STB,
probe 8'8 channel. are deleted.  Since INT has input channels
only from one probe, the analyzer doe8n't change that group.
The timebase rield li8t8 each gloup'8 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.)

•   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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Flgun® 3.12.    H®be linlE. and fomat.. In the rittt example, Tl can be
rynchronou8 or a8ynchronou..  However, the link for T2 has
more than one probe and doe. not contain probe 4 Bo it can only
use an asynchronou8 format.  In the Second example, Tl and T3
are a8ynchronou8®  Since there are already two timebaee8
acquiring e8ynchronou8ly, T2 and " must be 8ynchronoue.

Settlng the Async Sampling F]ate
You can set data acquisition rates for asynchronous acquisition.
(Synchronous acquisition uses the SUT clock rate.)  You can
have up to two asyn€hrbnous 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 (loo
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.  If you 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-AO8) 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 channe)
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
MEN U to leave the Timebase menu, the ana]yzer prompts you for
confirmation.  Press ENTE R 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
ME N U 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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Linked
Priobes    ]8    Fo"t      Rate    Glitch    lhpesltt]ld

D       ]1    A5ync    |[:hE   No        [T14    +1.4U

|H        ]2    Asgnc         8.ns      Mo         ]lL    +1.4U

ND,   JAM  11,   1989

RE    HEX    +  tl  !!fl#
im®765tl2io

S,B           l'EX           +      11

RAT            NIX           +      ]2

GPO            W Ey

11:51  i  -DErAul,I

flMA
1111
5432

B8B1B8BBB88B8888
1iliileeeogeeeeo
5tl2lco876543210

S9rfui         iDD  slB  ml
I`ex  ]`ex  l`ex

'L___i-i:  rmx     mu

8                     :    XXXX        XXXX

c               :   xxxx      xxxx

Figure 3-13.     Timebaae rate.. When the 8amplfng rate i8 40 n8 or greater,
the acquisition probes acquire on all 16 channels.   The channel
groupr 8h®w that ®u 16 channel. are chill available for use.  The
condition words renect the channel group8®
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Linked
Probes    TB    rofii.at      fat.    Glitch    !hp.slio]d

D       TI    Asgnc    [F!|=E=[   Mo        lTL    +i.4u

|]       ]2    nsgnc        8.ns      Mo        Ill    +i.4u

WD,   JAM  11,   1989

RE          IIEX          +      11      AAMAAAA
egegegee
?65,321,

S,I            WEX

RAt          llEX         +     T2     8]8B888888888888
iiliilggggenca
5132109®7654321.

GPO            llEX

11  5a  a -IEmuL,

Figure 3-14.    Hate change.nd affected in.nu.. If you change prbbe A..
•ampling rate from 40 ne to 20 n., the probe aoquiree on only the
lower 8 bite (input channel. 70).  The analyzer deletee the
upper 8 bite (A15-AO8) from the channel group. and put. them
in the unused ]i8t in dimmed video (to Show that they are now
unavailable for use).  Because group STD had charmele only
from the upper 8 bite (A15.A12), that group i. no longer active.
Group ADD loch 4 channel. alBo (All-AO8).  Group DAT didn't
lose any channels becau se you didn't condition renect 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 dyes 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:

OK   to   change   Glitch?
May   change   Channel    Groups   and   Condi.tions
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
gliteh detection is tuned on.  If you're using those channels 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
curent setup.

Figures 3-15 and 3-16 show how tuning glitch detection on can
affect channel  groups.  The Conditions menu, not shown in the
figures, always reflects the channel groupso
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WED,    JAM  11,    1989 ii:i9       -DErAULi

E      IIEX      +   tl   £!£!#A£A#A£A#
5i32im8  765432i®

GPB        «EX         +     tl     88888888  88888888
11111100  OcOOOOsO
5ca2i"®  76si32i®

GPC         H"

GPD         H"

Figure 3.lee    Channel group. wlth®ut ditehe. ®n® The Timebese menu
Show. that glitehe. are not tuned on for either acqui8ition
probe.  Since probe 8 i. in a different timeba8e than probe A,
changing probe A'. setup parametere won't affect probe 8'.
setup pammetere.  The channel groupB Show the default 8ctup:
16 ch&nnel8 from probe A in group GPA; 16 channels from probe
8 in group GPB. The Bpacee are Bhown to make the 8creen easy
to read for this example.
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WED,   J*M  11,    1989 ll:5e   5  -DErALILT

in         iiEx         +     Ii    nflAAAmfl
oeegggee
?651321,

GPB          HEX          +     T2     88888888  88888888
iiiiiiee ermrm
51321"0  765t3210

GPC            ll EX

GPO           ll EX

'i]Bi].I.                                                Ill l'LIS[D    CHflHNELS

A 15   14  13   12   11   10 0900
8

I      I                rtm lThm-.  Izl|I:-HHtl(I  ,
Figure 3.le.    Channel groupe with ditchco ®n. The Timebaee menu

8how8 that you tuned glitehe. on for probe A.  Thi. meam that
prbbe A now acquireB on only the lower 8 bit. (inp`lt channelB
A0700).  The Channel groupr .how that the upper 8 bite (input
channels A15-AO8) have been deleted and put in the unused li8t
at the bottom of the actieen.  You cannot use these channels until
you turn glitch detection off again in the Timet>ace menu®  The
Bpace8 in the screen are Shown to make it eery 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

]qse:]ente±fiiceh8sh¥nh::1 tE:ocuopn±£]:t±:nenwuo):df:lil:; tb£::eTystreapdsirto(this              (
define glitches :

1.    In the Timebase menu, turn glitch detection on.
2.   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 'ITL logic
levels.      ,

The P6444 probe has DIP switches on the top of the probe so you
can set the external, qunlifier, 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,
Jnsfo/J¢f!°on and Set u!p, 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 8 linked in timebase T1, probe A could
trigger on a threshold of ECL -1.3 V and probe 8 could trigger on
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a variable threshold of +7.6 V.  For the P6444 probe, you can
choose these threshold voltages:

ITL +1.4 V
HCMOS +2.5 V
ECL -1.3 V
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 oursor 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 eycle 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     Foprrat       Rate     Glitch    Tlireslrold

11      Sgnc                                                     uflR     +5.9U

2     S9nc

EEZI +i. 4U

UAR      -8o9U

D         ]3     A5ync          20ns       No       llcMOS+2.5U

Select:   e,2

Cl`ange   Links:   A,D

Figure 3-17.    Threshold voltage. for acquisition probee. Probe. A and B
are linked in timebaee Tl, but probe 8 can Still use a threshold
voltage different from probe A.  Probes C and D also use
different thrshold. 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.
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mi,   JAM  13,   i909

EE         llH         +     11    MAIAAAAmmAAmilillleooonone
51321"®7651321®

GPB             W EX

GPC             N EX

GPO             H EX

•9:OT   a  -DErAllLI

Flgur® 3-18. On. probe, ®n. tlm®baee.
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I`inked
frob.s    TB    roMat      hate    Glitch    ll`r€shold

D        TI    Sync                                        lfL    +1.4lJ

in       T2    Async    ±iEiHi]ii   Ilo        tTi,   +1.av

ND,   JAM  11,   1989

E   ''EX    '  tl  i:!::!A#
5i32im®765432i.

GPO         llEX          t     ]2     BBBIIBBB
.+  t ..,.    i    .+ i 1 t :    .

?'51321,

GPC           H EX

GPO           NIX

11: 51  a  -DErAULr

Figure 3-1®.     Two probe., tva tlm®ba.co. Thi8 flgure Show. two timebace8,
one for each probe. Beeau8e T2 acquire8 at a rate of 20 ns, the
corresponding channel group has only eight. bite. Channel8 BIG
through 808 are dimmed in the unused channel8 list to Show
that they are unavail®ble at the current acquisition rate.
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WD,   JAM   11,   1989

RE         WEX         +     ]i     nMAmAA
t.  :  :  ,.,, T-  ,.  :

76543aio

BAT            IIEX           +      T2      BBBB  CCC€
on eeve
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I NT            HEX

NT               H EX

12:1.  a -DErfluLr

I,obp 'IIIIL1I,I1!r!|I]l]IR`
A 15  it 13  12 11   I,  ,gee
8 15   11  13  12 11   10  09 ®8   ®7   06 05 04
C 15   14  13   12 11   10  09  08  07  06 05 04

I Edit   name: IIl,Ii-.IEmEI'
Fig`ire 3.sO.    Three probe., two tincha.ee. Probe A acquiree

rynchronou8ly in Tl, and probee 8 and C acquire data
asynchronou8ly in T2. Because probe 8 and C are hinked without
probe A, T2 must be aaychronou8.
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Linked
Probes     TB    For`nat        Rate     Glitclt     lhresho]dTl- Ill    +I.4V

UAR      +8.,u
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ml,   JAM  i3,   i9®9 ie  25  i -DEFAULT
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eoe
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GPO            WEX           +      11      AB€D
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5555

Figure 3-21.     F®ur pr®bco, One tlmeba... All four probe. are linked co that
all 64 channel. acquire data .ynchronouely.  Even though all
four probe. are Hnked, each probe can have a different voltage
threshold.  h thi. example, the Channel Grouping menu 8howe
the hiche8t eicht bite of each probe in group A.  (You can have a
maximum of 32 channel. in one group).
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Select:   ,,2
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Figure 3-22.    F®ur probe-four tlmebaeee. h thi. example, each pl-obe
uses a separate timebase eo that each probe eoquiree data
separately from the other probe..  Since you don't Bpeciry any
linkages, you can ect any of the timebacee to be 8ynchronou8 or
agynchronouB.  However, you can 8pecify only two different
a8ynchonou8 rate8.  In this example, Tl and T2 are
synchronou8.
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CHANNEL GFIOUPING 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 onceo  Use A
and T 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 unavallable
because of your sampling rate or glitch selection in the Thmebase
menu.  Channels in normal video are available but not ounently
assigned to a group.

Figure 3-23 shows the default Channel Grouping menu.
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Figure 3.23.  Chann.I Grouping menu.  AIl available chaLnnel. are aaeigned
to timebase T1.  Each probe.a 16 channel8 are aeeigned to a
different channel group:  GPA for probe A, GPB for. probe 8, .nd
ae on.  The default display radix for each channel group i.
hexadeeirml.

in  Menu header.  This line gives the menu name, the cuTTent
date, the cuTTent time, and the cunent setup name.

E Asterisk.  If you made changes to the setup since you last
Stored it in the analyzer, the am]yzer puts an asterisk
before the setup name.

E  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 T for other characters and symbols.  Press
ENTER again when you have finished making changes to
save the new group name.
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ill  Radix field®  This field sets the input radixo  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.

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

E  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 ana]yzer 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.

in  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 channelo  Enter a complete channel
number directly to replace an existing channel.  F+ess
DON'T CARE to abort a change you're currently making.

in 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.

E  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 1 and > to move from one character to the next.)

2.    Enter hexadecimal characters directly from the keypad, use
A and Y to eycle 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 digito  lf you enter the third character, the cursor
leaves the edit mode and moves on to the next menu field
(radix).

3.   If you didn't change the third character so that the cursor
automatically leaves the edit mode and moves on to the
next field, press E NT E R 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

i::ou£:ntfc=]eyn:i::g:s::E: tohr::rh:F:he: a:cuepsE::keto that shown           t
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 mm®. When you change the
channel group name, the change affects other menus.  In the
timing diagram, this change affectg not only the trace nameg you
haven't manually derined, but also the order of traces you've
moved aroundo
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Figure 3-26.    Thee. are renamed and re®rdered. The change to the
charmel group you've manuauy renamed are not changed.
However, the order or the trece8 in the timing diagram i8 also
changed back to reflect the order of channels in the Channel
Grouping menu.  The highlighting on the trace names 8howB
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.  Figur®e 3-26 shows how
radixes in channel groups affect conditions.
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Flgune 3-28.    Channel group mdire.. Channel groups in different
timeba8e. can have different polaritieB.  Regardle88 of
timebaaeB, each channel group can have different input radixeB.
The Condition. menu renect8 channel group radix, you can
include glitchce in the condition derinition (if glitchee are tuned
on in the Timebace 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 loric 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 conditiono  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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Selected  Chann.I   is  Not  Available

ADD            IIEX            +      TI      AAAAAAAABBBBBBB8
gE#_pooooosoee
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m]       ocl       +   ]i    cccccccc-
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eeoDBooo
651321,

GPO           II EX

Figure 3-27.    Invalid channel groupingo lryou try to use a channel that iB
umvatlab]e, the analyzer displays an error me8soge.  PreaB
DONT CARE to abort your change and then enter a valid
charmel for the glunp®

The error messages mean:

1.   The channel i8 already being usedo  In this case, you must
delete the channel from the group it'B 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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3.   The channel is not available because of the sampling rate or
glitch se]ection®  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 channelo   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.

1     Insert a channel between two others
0     Deletea channel
E    Add the next consecutive channel ifavailable
X   Ahorta change

Figures 3-28 and 3-29 show different channel groups.
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WED,    JAM   11,    19®9

"     wH     '   '`  i!:!!i
12  02  a  -DEFAIILl

Figure 3-28.    One probe with channel group.. In this example, probe A'.
channel8 are Bplit into different groups.  BecauBe all channe]e
belong to probe A, au channel groups are in Tl, the timebaee for
probe A.
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Probe                                                     UNLISED   CHflHNEl.S
A 06 01              Ol  to
8 e4
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I                   r.nlThRH]Iiil:-IHmll  , '
Figure 3.29.     Thr®® proha with channel group.. In thie example, probes

A and 8 are in Tl end probe C ie in T2.  BeeauB€ orthi8, the
channels from probe. A and 8 can be mixed, but probe C'8
channels Cannot be mixed in a group with the other probe8'
channels.

The nextthree 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 anne]8 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 12301eaves 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

irod3e,rz°dutshpeenc£B?|5.FRO:8e,Xt:::]ne;]±;zye°ru]:::::ih:°c7h-:°n°:itshiennthat            (
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.   PTess 0 to delete the unwonted 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
7FFF.  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 X111111111111111 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 (815-BOO) 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 ENTE R, 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 ®f trace.. The channel group 8how8 the
default order of the timing traces.  In the timing diagram, the
traces are manually changed around to Show data in a gpedric
order.
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Figure 3.31. Change the channel definltlon.. The channel8 are now
displayed in thi8 order:  808-815.  The timing traces renect thi9
new order or input channels.
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Figure 3i}2.     Trace. are aut®matlcauy reordered. The change to the
channel dermition8 i. reflected in the order of the traces in the
timing diagraln.  The 8 trace8 are now displayed 0007.  You can
Still reorder tr8ce8 in the tining diagram.  However, each time
you change the channel derinition8, the analyzer update. the
timing diagram to mateh 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 unaval]able 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
manua]]y®  FEgures earlier in this section show unused channels
lists at the bottom of Channel Grouping menus.

TRIGGEF] SPECIFICATION MENU
The Thgger 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.  Thgger Spec menu.  The viewporl at the bottom orthe ecreen
brieny de8cribe8 the field highlighted by (he oureoT.  In thi. r]gure,
the ouraor highljcht. the condition. rield, co the viewport Chow.
the condition.. word value.

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

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

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

in  Level number.  The Thgger Spec menu provides 14 trigger
)eve]s.  Add a statement to a blank )evel by moving the
cursor to a blank level and pressing ENTERo  lf you're in
advanced trigger mode (Press 1 to toggle between modes),
press E NT E R to cycle through the available statements.
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H  Condition.  Use this fie]d to specify the condition you want
the analyzer to recognize®  Press 0 or 2 to cycle through
available conditionso  When you're on this field, the viewp®rt
displays the current condition's word value.

E  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.

H  Action.  Use this field to tell the analyzer to trigger, turn
data storage on or off, or do nothing.  You can select TRIG,
TRIG 0, 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.

in Destination.  Use this fie]d to tell the ana]yzer 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
fie]d, the viewport describes the cunently selected
destination.  Press 0 or 2 to eycle through available
destinations.

E  Viewporto The viewport gives you a description of the field
the cursor is currently one  You can turn the viewport off and
on by pressing DON ' T   CARE.

fin Thgger timebase.  If you're using more than one timebase,
the main menu bar lists the trigger timebase field (ThgTB).
You can press D to change the trigger timebase from one
timebase to another.  The brackets surround the cuTTent
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.

in  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 timebase 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:  TrigTB: D[T1]o  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 fieldg
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, Hgure 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 384.    Conditl®n. ren®ctinf the trigger timeba.e. The channel
Grouping menu 8how. that there are two tilneba8co and two
channel group8.  The Trigger Spec menu 8how8 that timehase Tl
i9 the trigger timebaee.  When the our8or i8 on the trigger
condition field, the viewport Bhowe the trigger condition word
values:  21C5 and OOFF®  Since group ADD is in timebaae T1, the
analyzer triggers when it aoquire8 the value 21C5.  Timeba8e T2
(acquisition probe 8) i3 automatically cross-triggered when the
value 21C5 ocour8 in T1.
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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 specificationso  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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Figure 3-35.     If-then.tat®m®nt.  In this example, the condition SUB A is the

8ubroutine A cocur8, trigger and ffll memory.

WED.   JAM   11,    19®9

1Ir
USE  Ir

2

12:3,  aEtt-,ESI

[3um        ]u...i]  MEN  [IRGOu]].  [cO]O  i]
[±j±PE±+IIIIEi                  TNEN  (   "lG  I   I  I  F]Lt,  )

3

Figure 3-38®     If-then®l.e-if-then ctat®ment.  One condition ie the
beginning of 8ubroutine SUB A and the other condition i8 the
beginning of oubroutine SUB 8. You want to make Sure SUB 8
oocun sometime within the rirst 10 oocurrencee of SUB A.  Read
this Btatement like thia:  If oubroutine SUB A occum 10 time8,
send a triggerout Bigml to the back panel connector and take
the acquisition again.   Otherv`rise, if SUB 8 occurs before SUB A
ocoun 10 time8, trigger and riu memory.
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Figure 3-37.    If-thenel.®.tat®ment.  In thi8 example, if the Bubroutine
SUB A doeen't occur, you want the analyzer to go to level 2 and
execute that Statement.  Read the etatement like thi8:  If SUB A

•           :t¥:]enrietnn:82¥r and ffl] memory.  Otherwise, go to trigger
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Figure 3-38.    If-then-else-.tor®only Statement.  In this example, the
condition SUBEND2 i8 the end ore subroutine.  The Second
condition, NNI, i8 a non-ma8kable interrupt.  Read the
Statement like this:  If suBEND2 occurs 68 times, trigger and
fill memory.  Otherwise, story only data va]ue8 that match
condition "1.

Entering Trigger Statements
The Thgger 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 ENT E R.

In basic trigger mode, pressing ENT E R toggles between an if-then
statement and a blank level.  In advanced trigger mode, pressing
ENT ER eycles 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 E NTER while on the
count rield puts you in an edit mode for the count field.  If this
happens, press E NTE R to leave the count field'B edit mode, move
the cursor to some other field, and press ENTER again to cycle
through statements.

Deleting Thgger Statements
You Can delete levels between two existing levels.  To delete a
trigger statement, move the cursor to the statement level and
press E NTE R 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 continues 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 eyc]e 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 micht
be SUBI END, condition 8 might be RESET, and so on.

NCITE

If a condition i8 all don't cares and you use the
negated condition, the analyzer will never fi.nd
the condition because it ouill Tueuer accur®  For
example, if A is defined as all don't cares and you
tell the analyzer to trigger if NOT A occurs, the
aralyzer antll Tueuer trigger and you wall ha;ve to
Tranually hall 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 a8 are the other inputs.  Use these
inputs to look for a specific transition on a single line. You
cannot negate this condition.

3.   Thgin.  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 loohing 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 'Ihie 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 ENTE R to edit
the fleld.

2.    Enter a count in the range ooo1-4096 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 Fa)se-to-True transitions before taking an
action.  When the condition is all don't cares, the analyzer
counts clock eycles®  For example, if A=XXXX, the following two
trigger statements are the same®

If [A    ] * [0001] Then [Trig] & [Fill]
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If [Clock] * [0001] Then ITrig] & [Fil]]

Figure 3-39 shows an example of counted transitions.

Figure 3-39.    C®untlng Than.ltlon..  In case l, the analyzer will trigger at
the mark (Tl) becau.e A has gone through two tranBitionB from
False to True.  In caac 2, the analyzer will trigger at the later
mark (T2) after A has gone throuch two tran8itiom of False to
True.  h case 2, the analyzer dce8 not trigger on a twortycle-
wide pulse because A has not gone through two tmnBitione in
that period.

Selecting an Action
The action field a]low8 you to Select an action for the ana]yzer to
perform when the trigger condition i8 recognized.  You can select
these actions:
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Table 3-2
TPIIGGEF] SPEC ACTIONS

Action Description

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

TPIG 0 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.

STF3 0N Start storing data in memory.

sTPloFF Stop storing data.  Use S" ON, "Id, or TRIG
0 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
TFtlGGEF] SPEC DESTINATIONS

Destlnatlon Descrlptlon

FILL Fill the rest of acquisition memory.    Use FILL
with TPllG or TPIG 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 haft.
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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 fo)lows Figure 3-40 covers these
topics:

•   Displaying condition words
•   Editing condition names
•   Specifying glitehes
•  Changing radixes for glitches
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Figure 340.  Conditions menu.  The derau)I Condition8 menu Show. three
condition3®  Default conditions ere A-X (A.W and MASK in version
4.0).  Default word derinitiong are all den't cares.  Use F and C to
expand or Shrink the conditiom windowo  The radix for condition
word8 i. Bet in the Channel Grouping menu.

ill  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.

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

in  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 mming two conditions the same thing. You
cannot rename a condition to all blanks spaces.
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E  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.  A]temately, 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 E NT E R.

E  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, 8,
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 T 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 disp)ayed in
different radixes.
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Figure 3-41.     Conditiom menu with binary mdixee. AIL condition words
are in bimry radix and can't fit on the screen.  There is a > at
the richt Bide of the Screen to tell you that there i8 more
information to be Shown.

Figure 342.    Conditi®m menu with different radixe..  Only one group is
now in bimry radix. The other word dermition8 are now in their
corresponding hexadeeimal and octal repre8entation3.  AIl four
groupr or condition word definition can now rit 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.)

Edltlng Condftlon 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:
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1.    Move the oursor to the condition name and press ENTER.
2.    Enter 0-9 and A-F directly from the keypad.  Use the cursor

keys A and Y 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 1 and } 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
in;me®  If you aceidemally give two conditions the
8one frame, you won't be oLble to tell u)hiL;h Of
them you ha;ve aatualky selected in the Ttigger
Spec and Run Coritrol menus unless you look at
the colndition defimition in the uieu]port.  Only the
ftirst defiinition in the tist i8 used when two with
like Trame8 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.  Altermately,
you can load the condition values from the cursor location in the
state table by placing the oursor anywhere on the condition word
and pressing ENT E R.  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 throngh 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.   Thin 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 ofa 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.

Figure 343.    Glitehe. in word definltlom. For channel group GPA, the
top Condition menu Show. a generic glitch on the leftmoct
channel for condition J.  Condition K Show. a ri3ingedge glitch,
and condition L Bhow. a rallingcdge glitch.  The lower
Conditione menu .how. how these glitch .ymbole revert to X8,
08, and 1g when gliteh capture i. tuned off in the Timeba8e
menu.
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Table 3-4
TYPES OF GLITCHES

Press Type OfGlitch F]evertsTO Description

2 X Generic glitch, which is any
occurrence of one or more
transitions in any direction
within one clock cycle.

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

4 I 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 Fladixes 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 ls, 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 344 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 Af;fiect Conditions shows
how the analyzer can display a question mark.

Figure 344®    Radil change. affecting tlltch definition.. The top rig`ire
Bhow8 three condition8, with glitches in the word derinitiong.`    The bottom menu 8how8 the corresponding hexadecimal and

octal words for the condition8 when the radix iB changed. The
generic gliteh revolted to a don't{are value.  Since other bite in
the nibble were numerical values instead or other don't{are
values, the amlyzer di8play8 a question mark for the nibble.

Turning GIltches On and Off ln Tlmebase
lf you turn off glitch detection in the Timebase menu after
defining glitches in condition words, the gliteh 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

¥n°:)dy£:rfi:i:I;01:yfi:rat::::t::nanmn::i £±Sndtine'tc-::i:t¥oa:u;:.rdTi¥edon.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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Figure 346.    Channel froup. -nd c®ndltl®n.. The condition. menu
Show. three condition word. (one for each channel group) in the
radixee Belected in the Channel Grotiping menu.
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Mow,   JAM  .9,   1989
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Figure 34€.    Changed group. and concopondlng c®ndltl®n.. Eigho
channel. are deleted from GPA, eight channel8 are added to
GPO, and eight channel. are lieordered in GPB.  The
corre8ponding condition worde chow that the analyzer deleted
the digiv8 in the condition word corresponding to GPA'e
channel8.  The anelyzer then replaced the eicht dictt. in group
GPB'. binary condition word with Xe for the eight channelB in
GPB that were deleted and later added back.  The analyzer a]Bo
added XB for the new digiv8 ln group GPC'e condition word.   The
question mark means that the nibble reprceented by the ? has
bath don't{are and numerical valueB 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 08 in hexadecimal, which is
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00001011 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 A00 back to the
group, the binary value is 0000 O10X  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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Figure 347. Run C®ntrol menu.

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

E Update memory. This f)eld lets you specify the memory
you want updated (and overwhtten) and displayed when you
complete the next acquisition.  You can specify memory 1, 2,
3, or 4.  Press 0 oT 2 to cycle throuch the selections.

E Di8phy format. This fie]d 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 disaBsembly probe connected to get a
disassembly display.
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ill  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.

E  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.

E  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.

E  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 ana]yzer compares memories
for equnlities 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.

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

E  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 Men 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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E  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.

E  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
EI`ITER while the cursor is on this fie]d, then enter address
values directly from the keypad®  Press ENTER  again when
you finish entering the new memory locations.

EE  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.

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

E  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
EXI`ERN4.  You cannot select this field.

E  Menu bar. The menu bar at the bottom of the screen lists
the ke s 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 date
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.  If you want to see what happens after a
condition occurs, position the trigger near the beginning of
memory; for example, at location 0128.

How Thiggering 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 ana]yzer 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 ana]yzer 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 ana]yzer to lock 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 I.ogic Analyzers with
version 3.5 Software hichlicht date differences by groupo  1230
logic Amlyzers with version 4.0 software high)ight data
differences by bit.

You can compare memories manun]]y or automatically.  If you
do an automatic  comparison, you can then tell the anq]yzer to
display or discard, and rcacquire or stop, whether memory i8
equnl or unequal.   However, if you tell the ana]yzer 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 liow 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 Descrlpllons

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

Acquisition Displays limebase and acquisition status
Process during data sarapling.
S'a'® Displays acquired data in state table format

and also shows the dilferences from memory
conxparisons.

Disassembly Shows disassembled data in hardware or
so"/are format only il you use an oplional
rricroprceessor disassembly probeo   Refer to
your disassenbly probe operators manual for
detailed information atroul disassembly.

T,rrino Displays data as lirring traces.  This screen
also lets you rcorder, dupkeate, and delete
traces from the display lo show only the
infomation you want.

MEMORY SELECT MENU
The Memory Select menu, shown in Figure 4-1, lets you choose a
different memory for display tlian is speciried in the Run Control
menu. It also lists the main setup parameters for the date 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 tuned on
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Figure 4-I.    Memory select menu®  This menu di8p)ays the main Setup
parameters for the acquired data etored in the analyzer memories.

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

in  Box.  A box encloses the memory cunently selected for
display.  Use the cursor keys to select a different memory.

E  Memory number. Identifies each of the four memories.
in Date and time. This field lists the date and time at which

you acquired the data stored in this memory.
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ill  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.

ill  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.

H  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 SUTs, 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 Men 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 ME N U 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.     Saveyour 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 PFtocESS SCF]EEN
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
ana]yzer set up for 48 channels (16 in each timebase)®

4-4 1230 0perator'8



I){ita Menus

1 - LUE,   JAM  10,   1989 14:13   I  -DEFALILT

tl                   Merory  F`ul I

12         Waiting  for  Trigger

3 (Sl ow  Clocl)

(Sl ow  Clock}

(   Rtinning  trigger  Spec   }

triggerl  Spec  I.v.I    F]LI.

Figure 4-2.    Acquisition Plo¢®co ®creen.  This Screen appears while the
analyzer 8ample8 data from your SUT.  The messagr8 tell you the
timebase, trigger Statement level, and acquisition Status for the
current proce88.

in Menu header. This line lists the menu name, cunent 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.

H Column headings.
in Defined timebases.  Lists the timebases specified in the

Timebase menu.
in 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.

in 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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in 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.

H  Menu baro  The menu bar at the bottom of the screen te]]s
you that during acquisition, the ana]yzer 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 fomat 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)a  The next two lists explain the timebase
status and acquisition status messages.

Table 4-2
TIMEBASE STATUS MESSAGES

Message Descrlptlon
Waiting for The analyzer 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 merrory.
Memory full The analyzer found the trigger and filled memory

as you specified.
Stow 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

lnitializing The trigger specification is not enabled. Pre-trigger
data is being acquired, but the analyzer i s not yet
looking for the trigger condition.

F]unnlng 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 compan.son 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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Figlme 4-3.    State menu.  The ourBor ie on the trigger location end the
channel group GPC has been tuned off. The location marked in
reverse video Bhow8 that the trigger condition occurred more than
Once.

in Menu header. This line lists the menu name, current daLte
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.

E Group names® This field displays the group names
assigned in the Channel Grouping menu.  If there 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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in  Radix.  This field lists the display radixes of the active
channel groupso  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,
ASCII, or off.

ill  Data.  The analyzer can display up to 20 lines of state table
data on the screen at one timeo  Use A and Y to scroll
through data in increments determined by the scroll rate.
Use 1 and > 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.

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

in Thgger location. The trigger location is marked with the
word TRIG.  When the analyzer triggers and stops acquiring
data, it labels the trigger location.

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

in Menu bars. The State menu has four menu bars that tell
you which keys to press for menu functions.  Press F to cycle

h 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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•   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.
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Table 4-4
STATE TABLE KEYS AND FUNCTIONS

KEY FUNCTION

st Scroll back or forward by the scroll rate.
1> Move the cursor up or down one line at a timeo

7,8 Decrease or increase the scroll rate.
ENTER Enter the ocation 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 th e field or
press ENTER again to make the jump

E 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 a phabetically; 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).

1 Search tor the specified condition.
9 Select the timebase tor displaying data (you can display

one timebase on the screen at a time).
X Toggle between display and reference memories.
C 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
refererroe me mories.

F Display the next menu bar.

The next several discussions explain these features in detail.

Scroll by Lines or Screens
Use the cursor keys 1 and > to move up or down the screen one
line at a time.  Since the analyzer memory wraps back onto the
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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 Y 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 1 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 fie]d, whether you entered an
entire location or not (for example, 0156 rather than 01--), the
analyzerjumps 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.
•    PressENTER.
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Change the F]adix or Turn Off a Group
The ana]yzer 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 dyte 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 berinning 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
searcho  The menu bar automatically changes to show the
cunent search event.

2.    Press 1 to search for the event.

After you press 1, the analyzer searches forward through
memory for the next occuITence 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 evento  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 ana]yzer 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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Figure 44.    S®arcb for the trigger. The event being searched for, the
trigger, i8 placed in the center of the aereen in the State table®

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 acqulred 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 date 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 Thmebase 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 Men 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.

2o    Specify a range of]ocations 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
channe) 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 update
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 Men 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.

Figure 4-6.    State table with memory compari.on. h the data co]umn8,
reverse video identiriee data location8 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
mateh, 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 Men 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 t®
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 ENTE R 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 "ming menu displays data from up to 64 channels (16 on a
page at a time) as digital wave forms or traces.  The horizontal
axis is time, and the vertical axis is the logic level thigh or low).
Figure 4-6 shows a Timing menu.
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Figure 44.    Timing diagpm.  'I'he dotted line i8 the ourcor reference
lceation; the acrid line i8 the ounor.  The T marks the trigger
lceation; the M mark9 other cocurrencee of the trigger condition.
Fhe88 0 or 2 to diBp]ay the next avatlable page ortraLce8.  If you
acquired glitchce, they are displayed ae .mall, bright vertical lines
rising or fuHng from the trace.

in 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.

E Timebase.  Identifies the timebase and clock format 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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ill  Memory indicator.  This box represents the analyzer's 2 K
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.

in Ref, cursor, and ref to cursoro 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.

E  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.

in  Graticuleo  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 tuned 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.

in Binary trace value.  This field gives you the logic level Of
each displayed trace at the cursor location.

in 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.

in 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

1230 0perator's 4.21



Data Menus

Table 4-5
TIMING DIAGRAM KEYS AND FUNCTIONS

Key Function

0 Displays the previous page of traces.
2 Displays the next page of traces.
4 Decreases the display resolution.
5 Increases the display resolution.

1> Scrolls left or right one sample at a time.

^Y Scrolls right or left by the scroll rate.
7 Decreases the scroll rate.
8 Increases the scroll rate.
a Pesets the timing traces to the default order®  The default

order is determined by the current order of channels in the
Channel Grouping menu.

C Peturns the timing trace labels to the default names. The
default trace names are the 3€haracter channel group
names and the 2-digit channel number (00, 01, etc).

E Lets you edit timing traces:
E Lets you edit trace names with these keys:

0-F             Hexadecimal values o-F
X               Space
A Y         Select other characters
ENTER     Savethe new nameand 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 orderand exit

ENTEF] Saves your changes and exits.
F Displays the next menu bar.
X Toggles between display and referenee memories.
ENTEP Sets a reference location for the cursor.
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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 1 and >.
•   Scroll the number of samples specified in the menu bar's

scroll rate field. Use A and Y to scroll the specif]ed 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 through 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 automatically
updated to the largest value possible.  This makes it easy to
scroll through data quickly.

The analyzer also lets you show the bectnning 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
memory on the same screen.

Set the Data F]esolution
The resolution feature lets you choose the number of samples
displayed on the screen.  Press 4 to decrease the resolution or 5
to increase ito  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 ounent 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 1 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 r®eolution at 2048 and 96.  The top half-Bcreen 8how8 the
entire memory displayed at once.  Solid lines indicate that too
much data is being displayed to Show Separate riging and rolling
edgeso  The bottom Screen ehow8 fewer 8ample8, 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 Tl and one in T2, one page shows traces in Tl 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 channe)s 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 4e.    Di8playing channel. in different timebaee.. Channel group
GPA has 8 channels:  A07-A00.  Channel group GPB has 8
channels:  807-BOO.  The two channel groups GPA and GPB are in
different timebaBes, 8o traceg GPA07-GPA00 are Shown on page I
and GP807-GPB00 on page 2.  Pre89 0 or 2  to cycle through the
pages®  Glitches are displayed a8 inten8ifled marks.  'I'he bimry
readout for the timing traces 8how8 that the acquired glitehe8 at
the our8or are generic glitches.
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Set a Cursor F}eference 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 an d
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 Hsec) are listed.  The analyzer keeps this line updated as
you move the cursor through the timing diagram.

In asynchronous sampling fomat, the reference-to-cursor
interval is shown in units of time.  In synchronous sampling, the
interval is shown in clock eycles.

Track the Display in the State Table
The timing diagram cursor marks the location of the data called
up in the state fable.  For example, if the cursor marks location
1052 in the timing diagram, the next time you call up the state
table, the €ursor 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.

4-28 1230 0perator''8



Data Menus

Figure 4-9.    Conditions for a search.  'I'he trigger condition is named BUG
4, and is derined with generic glitches on three channels.
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Figure 4-10.    Searching in etat® and timing dingmme®  First call up the

State table, search for the event (BUG 4), and then call up the
timing diagram.  The Timing menu 8howB the search event in
the center of the screen.  The binary readout for the timing
traces includes the glitch derinitions.
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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-dictt number of the channel in the channel group.  For
example, if group GPA has 32 channels (A15-A00 and 815-BOO),
the default trace names are GPA31-GPA00o  If group DAT has 8
channels (C15-CO8), 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 ENTERo  Figures 4-10  and 4-11 show edited trace
names.  Follow these steps to name a trace.

1.    Press E 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.    Enterthe new trace name.  Enter o-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 1 and > to move to other characters.

4.    Press ENTER toleave edit mode for that trace name.  When
you enter the last (fifth) dictt 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.    Edited and reordered tmce.. You can Teorder, duplicate, and
mask traces.  In this example, the RESET line i8 displayed twice
in this menu. Three other traces are tuned off to create blank
Spaces and make the display easy to read.  Several traceB are
renamed to reflect SUT Signal une8.

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 GPA00 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)o  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-ADD00.
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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.    Press E to editthetraces.
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 cunent 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 om GPA15
and you press 2, the analyzer displays GPA00 in that
position.

1     Display the next (subsequent) trace in the next position.
For example, if the cursor is on trace GPAO9, pressing 1
will display trace GPAO8 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.  If you 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 Cfoa##cj Growpz°ng nfen[w.
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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

UIIII'y Menu Deserlpllon

S,o'ago Slores menu sellings (selups) you deline. This
menu also lets you name and load stored selups
so you can display data acquired using previous
Se'uPS.

Syslem Sets the date, time, screen-intensity, screen-
Se''ings savor, and power-on diagroslics lealures.
Prin'®, Port Optional.  Specifies how lo use lhe parallel prinler

port, including identifying lh® range ol memory to
prinl, Ihe prinl density. and other delails.

F]S-232C Optional.  Sets lh® baud ral®. word length, parily,
and stop bits for the optional F)S-232C
communication proloool.  So® the AS-232C
Qperalor's Manual lor delatils.

GPIB Optional.  Sets up the General Purpose lnlerfaco
Bus interface.  Refer lo lh® 1230 GPIB Operators
Martwal for GPIB information.

Intematiorul Optional®  S®lects the language ol the notes
NO'es inlormalion (optional).

STORAGE MENU
The Storage menu lets you name, save, protect, and restore
(load} up to eight setup configurations.  A Setup configuration i8
a set of parameters the analyzer uses to acquire date.  This
diceu8sion covers these topics:
•   Setup3 and probe links
•  Saving setups
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•   Loading setups

•   Protecting setups
•   Setups after powering lip

•   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  -»I,   DEc  e8,   1989             EEErfe                O9:2i      BAD2A

4 +1    -DErAliLt
2     -DErAiiLt
3    60®m1»"
5     Z_80  ,
€      11111111

?      BAD2A

I     SE,2

NIJ,    SEE  14

rm' " 2,
IHu,   AUG  cO

in,   NAY  22
",   Allc  cO

WED'   JUH  lt
Wm'  "1  I,
",  NOU  ce

1989        ,7:31
1989        16:29
1989       15:3t
1989        15:3?
1989       15:3t
1989       07:I,
19®9         15:11

1989        15:21

Active  i.tup:    [BAD2A        I        Pro..cti®n:   I   Ho]L-6

Figure 6-I.    Stomg® menu  Thi8 menu dieplay8 the name oreach getup that
can be restored, the date and time that setup wa. cTeoted, the
setup.8 rile protection 8tatug, and the probe tin)I conriquratioD
neceaeary to restore this 8etup.

in Menu header.  This field lists the menu name, current date
and time, and cuTTent setup name.  An asterisk before the
setup name means that you changed the current analyzer
setup since it was last up]oaded.

E Column headings.
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Ei]  Setup description.  This line gives you the name, date and
time of storage, f]le protection status, and probe links for the
stored parameters.

ill  Selection indicator.  The > indicates the setup you want to
load or save.   Use the cursor keys to move the indicator
through the menu.

E Active setup name.  Use this field to change the name of
the current (active) setup.

in Setup protection status.  You can protect a setup from
being accidentally overwritten.  P+ess 0 or 2 to toggle the
protection for the active setup from yes to no.

tip  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 Panmeters
The setup parameters stored by the ana]yzer include
information about probe )inks, 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 conditiono  With the Storage menu,
you can save these parameters so that you can re]o&d them with
one keystroke and acquire data again on that setup®  This saves
you time because you don't have to manually reset the ana]yzer
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 anatyzer 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.

1.    Place the cursor on the Active Setup field and press  ENTER.

2.    Name the setup.  Enter 0-F` directly from the keypad, use I
and T 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 analyzeT
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.

2.    Press 2 to save the current setup parameters.
3.    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 overwhte is currently protected, the
amlyzer first warns you of the protection:

*   *   *   WARNING   *   *   *      Z80-20NS          is   protected!

Press   setup   number   to   overwrite,   or   MENU   to   abort.

In this case, press the number of the setup space (for
example, 6) in which you want to store the current
configuration, then press ENT E R to confirm the change when
you see the prompt.

5rd 1230 I-ogi€ Analyzer Operator'8 Manual



Utility M.'nus

When you confirm saving the setup, the analyzer stores the
current setup pal.ameterso  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 ana]yzer'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 up)oad.  Follow these steps to load a stored  setup into
the analyzer's current memory:

1.    Movethe cursor to the setup you want to load.
2.    Press o 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.

OK   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.    Iioad 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.

1230 I.ogic Analyzer Operator'8 Manual 5-5



Utility Menus

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 i Hsec. Appendix
8, De/a«/I 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 overwTite 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 -DE FAULT.  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 nonvo]atile clock and calendar.
2.   Whether or not you want to run the power-on diagnostics.
3.    Intensity ®rightness) for screen displays.
4.   Whether or not you want to enable the screen-saver, a

feature that prevents screen bum-in by b]anhing the screen
after about 18 minutes without a keystroke.

Figure 5-2 shows a System Settings menu.
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Fig`ire 6-2.  Syetem Settings menu.

in  Date.  Press 0 to 2 to cycle through t.he 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.

ill  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 ana]yzer menus reflect your
changes.

in  Screen intensity.  Press 0 or 2 to move the intensity
indicator left or right so that the screen dims or brightens.

in  Screen-8aver.  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®

in  Diagnostics.  Press 0 or 2 to toggle the power-on
diagnostics on or off.  If this feature is on, the 1230 will run
poweron diagnostics before it displays the initialization
screen.

H  Menu bar.  This bar tells you the keys to press to use this
menu's functions.

12301.ogic Analyzer Operator'8 Manual 5-7



Utility M`'nus

Setting the Date and Time
ln the date fields, you can set the day of the week, month, date,
and year®   In the time rields, 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 fie]d'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 0 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 CRI` phosphors and
prevent screen burn-in.  Press 0 or 2 to toggle the screen saver
on or off. If the screen is b)anked because of the screen sever,
press any key to bring back the current display.

PRINTER MENU
The paralle) 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
Epsom or other parallel, Centronix-interface, dot-matrix printer
that is completely compatible with the Epsom graphics character
set and interface specirications.   Figure 5-3 shows the default
Printer Port menu.
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Print  Npmry:   Press   D  keg   in   this  Nrenu
Print  sc"!en:   Press  lroT[S   luic.  anylii-e

Figure 6-3.    Printer Port menu.  Use thig menu to spceify which analyzer
memory you want to print, the range or memory to  print, and the
print density.

in  Memory specification.  Identif]es one of the four analyzer
memories®  Press 0 or 2 to select the memory from which you
want to print the data.

E Timebase specification.  Identifies the timebase from
which you want to print acquired data.  For example, if the
ana]yzer is set up to acquire in two timebases, you can
choose to print the data acquired in Tl or T2.

in Memory range.  Lets you specify a range of memory to
print out.  Press E NTER, 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.

in  Fhintout 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 pTintout with the lowest
resolution.  Press 0 or 2 to cycle through the selections.

in Fhinter status. Tells you if the printer is connected and
ready to print, busy or off-line, or not powered up.

in  Menu bar.  These lines tell you which keys to press to
change the menu f]elds, print the speciried memory, or print
the current analyzer screen.  If the cursor is on the memory
range rield, this bar tells you how to change the specified
memo

You can print the screen at any time by pressing NOTE S 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 wi)I appear.
In this case, press ME N U 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 occuITences 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.

INTEf]NATIONAL NOTES MENU
The analyzer features optioml online help in  English9 Danish,
Duteh, German, Finnish, F+ench, French Canadian, Italian,
Norwegian, Spanish, and Swedish.  Ifyou install international
notes, the Main menu lists notes as an op.tion.

To change the current language selection, call up the
International Notes menu and press 0 or 2 till the )anguage 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 langunge you specify.  Figure 5-4
shows an lntemationa] Notes menu.  Figure 5-5 shows the
online help for the lnternational notes option.  Figure 5-6 shows
a page of notes in Duteh.

Figure 64.    Intematiorml N®te. menu.  Press o or 2 to eycle through the
available languagca.  When you leave the menu, the amlyzer
Bave8 your change.  AJLer that, the note. information i. displayed
in the language you .peciried.
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gel.ct  .English.  l®r  English  sgste.  n®les

lfahl.  .Gel..an'  fitr  deulsche  Systeri  Mitt.ilungen

S.leccione  .Spanish.  papa  oblen.I  las  notas  d.
rsl.rtncia  del  sist.n  .n  .spafiol

Kits  .htch.  uoor  Nedeplands.  h.lp  ri4.deliogen

S.I.ctionn.I  .French-pour  I.  sgsltrt  de  not.s  Fpancais

Set.zionar+  -Italian.  pep  I.  hate  di  Sisteut  in
I ,al i ano

Choisissez   .Fpe   Can.  pour  I.  syst.rN}  A.  not.s
Canadi.nnes  rransaises

Figure 6J!.    Intemati®nal Note. online help page.  If you pre8B NO'IES
while in the International Notee menu, the analyzer di8playe a
help a€reen telling you which language8 you can choose (ItaHan ie
not .upported for thi. product release).
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Hnm]ENm   EI  HmlJEEII rag.   0
Geb"ik  hat  .tijdhasis  Menu.  oi.  tan  te  g.uen
hoe  de  data di.nt  1.  corden gonl.n  door  h.t  inst"Nnt
(5ynchroon  of  asynchroon}.•Link.A  {g.cordin.end.I  Probes.  zijn  probes  Nlke
dez.lf4.  tij4lasis  a.L"ik.n.  I.n  lijdhasis  lan  rord€n
to.!.vo.g4 ol  vtr.ij4.rd  4o®p  .links.  I.  v.pant.I.n.
beop  hel  cowhin.nn  vafl  tij4hasiss.n  cord.A  I.paal4.
insl.llingtn  ill  and€pe  Nnu's  v.rand.rd.  Sla  A.  inst"-
Nlit  insl.fling  altijd  op  in  A.I  !.A.u).n  alvortnf
I(  tij4Las.i  I.  v.I.nd.Mn.

Async:  NAakt  g.]"ik  van  4e  iiit.rm.  analyzer  klok.
I.  Its  inst.lling,  data  uendt  a.I-I.n  op  lanaal  .  tot  3
kanaal  .  .ot  7  voop  20  ns,  all.  andtM  instelling
Nt.n  op  all.  lan.I.n.  haw,  2  async  llo*k.n  beschi*Laar
Sync:  N.*t  ..hoik  van  ..n  .xt.in.  klok.  Elf.  probe
di.  voo.  ..Ii  synchron.  Nting  rordt  a.Louikt  di.nt  ..
cord.n  aang.slot.n  op  A.I  .x..in.  kl®*  ciaeuil.
€lilch 4.I.cti.:  ..b"i]t  ..n  tij4hasis  inst.lling  van
•inst.ns  4e ns  asgnchcoof`o   Xanal.n  e  tot  7  kunn.n
cord.n  g.b"ikt  ol  data  en  glitch.s  I.  analys.r€n.

Figpe 64.    Notco in Dutch.  When the lntemationd Note8 option ie
installed, you can choose the language in which the note. eps
di8plnyed.  For example, thi. rigure Chow. the note8 .eeen for the
Timebaee menu in Duteh.

5-12 1230 I-ogic Armlyzer Op®rator'8 Manunl



Appendix A

LOGIC ANALYZEF} 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 ANALYZEFIS 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 osci]loscope?  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 wave forms 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 ana]yzer
or externa]ly by the system under test (SUT).  Another word for
sample clock is timebase.

Figure A-1.   Threshold voltage.  I.ogic analyzers digitize incoming
signals by comparing the signal voltage to a reference
threshold voltage and storing the result (1 or 0) in
memory.

A-2 1230 I.ogic Analyzer Operator's MdnunB



Logic Analyzer Concepts

Figure A-2.   Sample clock.  The sample clack determines when the
analyzer looks at the incoming signals.  On the rising
edge of the sample clack, the ana]yzer compares the
amplitude of the incoming data to the threshold.  If the
signal is above the threshold when the sample clack
occurs, the ana]yzer stores a 1; if the sigml is below the
threshold, the analyzer stores a 0.

Asynchronous Clock
lf 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 ana]yzer.

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 representration 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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Figure A.3.   Sample clocl rates.  The faster sample clack captures
the narrow pulse missed by the a)ower sample clack (top).
To make sure all data tran8ition8 are captured, use an
asynchronou8 clack rate at )east twice a8 fast as the
fastest data being sampled.

Synchronous Clock
ln 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
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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  eycle.

Figure A4.    Synchronoug mmpling.  When the somp]e clack is
generated by the SUT, the clack is called a synchronous
clack.

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, disassemb]y 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 troub]eshooting, state
tab)es lend themselves more readily to software debugging.

Most analyzers can display stoke data in different radixes.  For
the 1230 Logic Ana]yzer, 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 (date 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 ana]yzers, 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 scro]ling®
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i3:e3   i  -DLfAiiLTFRI,    JAM   86,    1989
inMLq            rdidit        idHH

l'ex    bin
Oii8    oe73

119     0073
|Z0    m73
121     ca?3
122    in?3

oi23    ce?3
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111111001111111,
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Oeioi€iiooeoiiii

rty-+OF6ioieioiiiooeiiii<
Ii29    caF6
oi3e    caF6
0131     00r6
132    mr6

Oi33    esp
131    REF

•135     BB5F
136     REF
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eeioieiiioooiiii
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Figure Ai5.   State table.  In a state table, each horizontal row
represents one data sample -what the channels were
doing at that point in time.  For di8p]ay8 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 binny, each row
represents several channe]8.  For example, in
hexadecimal radix, each displayed digit represents four
channels.

Disassembly Mnemonics
ln many logic analyzer applications, you need to monitor
microprocessor address, data, and control buses.  I.ogic
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
thranch 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.

neN,   DEc  05,   i988 14  50  .I  680XO

ioi5    coi740  6?r6
1016   "I,12  4"
i.i7    cai74i  i6A8
ioi8    Ooi6A8  iirc
ioi9   cai6AA  "
i82e    006i66  Ooco
icai    eo6i68  I?46
ica2    cei6Ac  2005
ica3    cei6AE  iiFC-Oes--cO
ica5    9Oi6ce  Ooee
ie26    coi682  2005
1027    Ooi6Bi  3rca
1028    002005  --00
ie29    Ooi686  303c
io3o    oni6B8  acoo
lest    e06i64  Ooae
1032     0016BA   5BC8
i033    coi6Bc  rrr[
1034     0016BA   5BC8

Bin          col?38
Jsn         "i6A8

S      OPC   I,
§     OPC  I,
S      EAT   rT

rmE.B    loo,2ce5.w    s     opc  FT
S     ERT   I,
S       WR,W

S       WR.L'

S    rm  rl
IIouE.B    lee,2co5.w    s     opc  rI

rmE,w    De,-tA?>

MOVE,W    utoo,cO

DBwl          ro, cai6BA

DBM]           Do, eei68A

SvNR , L
S    rm  f ,
S    EH  I I
S     Opcrl
S    UWF,L
S     OPC  FI
S     EX,  I I
S       Wfl,W

S      OPC  FI
S   ",  FI
S      OPC  FI

Figure AC.   Dica8cembly mnemonice.  Mnemonic-decoded displays
help reduce the time you spend debugging your SUT.  To
do disassembly, you usually need a microprocessor-
specific data probe and microprcaessor disassembler (a
reverse assembler) software.

Timing Diagram
Timing diagrams (as shown in Figure A-7) are pseudo-wave form
displays that represent the highs and lows of data states as they
change, rather than actua) voltages across the )ine®  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 timeo  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
troubleshooting.  They let you look at the timing relationships
between signals and check propagation delay times.

ml,  JAM  ",   i989
12Asgn       2  uscur:.

13   eo  a  -DEFAULT

Ref  =   1318     Cupsop  =  1354     Ref   to  Cur5op  =   +72iJS             Pg2

Figure A-7.  Tiring diagram.  A tindng diagram is a pseudo-
wave form display.  You can use tiring diagrams to lcok
at timing relationships between Signals.  In these
diagrams, the horizontal axis shows samp]e8 and the
vertical axis 8how8 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 ana]yzers that can capture and
display glitches can reduce debugging time for digital
troubleshooters.

Figure A-8 shows how glitches are displayed by the 1230 I.ogic
Ana]yzer.  In the timing diagram, glitches are shown as
intensified marks.
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FRi,   Jm  o6,   ig89
tlAsyn      luscur:.

i3:e7   I  -DLtfluLi

Ref  =    512     Curisor  =     179    Ref   to  Cursor  =  -33us           Pgl
I

I- I L_- I LI I I

II r-I                              ,11I

]L- Ill'I,

I ]r_-I- I 11

I

I

I II-I I
II,

I

Figure Ae.   GnteheB.  G]itehes are displayed as intensified marks in
the timing diagram.  A g]iteh i8 two or more transitions of
a signal occurring between two adjacent anmple clacks.

TRIGGERING
In a storage oscilloscope, the trigger event starts the sweep and,
therefore, the acquisition and storage of data®  In a logic
ana]yzer, 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 combination of
highs and lows across parallel channels.  Most logic analyzers
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provide trigger word recognizers with widths equal to the
number of available data channels.

Figure A-9 shows a logic diagram of a word recognizero  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 Tecognizer
to the trigger word.  When a match is found, the logic analyzer
stops data acquisition and displays the results.

Figure A.9. Word recognizer logic diagram.

Trigger Position
Most )ogic 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.

ACQulsITION AND REFERENCE MEMORIES
Most logic ana]yzers have two memories:  acquisition  memory
and reference memory.  Acquisition memory contains the most
recently acquired data.  As you acqulre 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 tab)e display of the results of an
acquisition-reference memory comparison.  Patterns that do not
mateh are displayed in reverse video.
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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 a
DEFAULT MENUS

This appendix describes the default conditions for most of the
ana]yzer menus®  To upload the default setup instead of a
previously stored setup, press N 0TE S and E NT E R firmly at the
same to reset the analyzer then press D for default.  The header
line for the menu should list the setup as -DE FAU LT.   If the
header lists the setup as *   -DE FAU LT (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 ana]yzer 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 J230
GPJB Operator'8 Manwaj for information about the GPIB option.
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WD,   Mow   29,1989                                                            1132  I  -DHAULT

Tcktronck    1230/32  Channel  Logic  Analyzere   u4.01
(C)   rektronix,   lnc.1980,1989  All   rights   reserved.

use   the  MOTES  key  .henever  inforihation   is  n.eded,
op  consult   the  Operatop's  hanual.

X  r€pr..i.nts   Doll'T  CARE  condition.

Figure 8.I. Initialization menu.

FiguroB.2.   Main menu  This menu shows no options insta]1od®  If
you`install options, spaces in the Utility column will hast
the installed options.
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Linked
Plrobes     TB    Fo"t       Rate    Glitch    Tlip€shold

TIHEEE        lps      No        TtL    +le4U

I    +I,Iu

11       +1.4U

Ill    +1.4U

Seleo':   ,'2

Change   I,ink5:   A,D

Figure 8.3. Thmeba8e menu.  The default Thmebase menu is set up
with all probes linked.  By default, the 1230 uses its own
clack to acquire date (asynchronously) at a default
sampling rate of 1 Hs.  Gliteh detection i8 off.

FR[,   jflM  es,   i98g

EE            WH             +      ]1       AAAAAAAAAAAAAAAAl1||lleec-
54321098?6513210

GPB          HEX          +     ]1     888B88888B888888111111-
5132lco8?6513210

CP€           HEX            +      tl      CCCCCCCCCCCCCCCC
iiiiiieeeeeeeeee
5132lco87654321.

GPO            H"            +       11      DDDDDDDDDDDDDDDDll1|1lece-
5432im8?65"2iB

i2   54        -DErALiLT

an,be                                                      LJNuS[D   CHANNELS

A

8
C
0I •                I EITFETkH I [l I ) :-lHflTl [Ifllt[EN I

Figure 8-4.   Channel Grouping menu.  AIL probes are assigned to
timebase T1, with channels listed in descending order.
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win,   NOu  29,    1989 11   34   E  -DHAULI

1      lr        lil---HOB.i] iil" I  lnlG I I I  Ill.I.  I

2

3

4

5

cONDl I I on :
GPA      GPO

Sghool       l`ex     ]`ex
A                    : X)df)(   )flof)(

Figure 8-5.   Trigger Spec menu. The default trigger Statement is an
if-then statement and the default trigger condition is AL,
defined as all don.I cares.
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Figure 8-6.   Conditions menu.  The default Conditions menu has
a]124 conditions set to don't care values.  The default
names for the conditions are A, 8, 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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WD,    lIOU   29,1989                   mqum   mITHr]FTH                   ll:36   a  -DEFAULT

update  Nerong       :   in            Display:   [tining]

higgei  ra5ition:   [0512]             0          t                           2k

Look  for  tf`ig!ep:   [Afteri  Pro-Trigger  Neneng  full)

CoNpane                      :   [hanual]

Cortyane  Neneng   1   to  Nerong:   [2]

CoNpars  New  Locations:   (0000]   to   (2047)
use  cI`annel   hast             :   [A                 I

Displag  Data  at   least:   [5]  seconds

GPA      GPB
Sgho®l          l`ex     liex
A              :  rrrF  rrrF

Figure 8.7.  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.
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•     ,                                -DErAULT

IllE,   JAM  i.,   1989     11:39

Link  tB  F`or"t  fate      C]t
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I 68,in
Ill,   JAM  I.,   19®9     lt:20
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Default Menus

14:4Z   E  -DEFAul.I
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II  sgnc                        tto

I;EriFp]     i 86;88rx
]11[,   JAM  I.,   1989     11:23

Link  rB  rori.at   Rate

D ,I  Sync
D T2  Asyn€  40e  ils
q T3  Asgnc    le  ns
IH ,I  Sgnc

Figure 8-8.   Men Select menu  This menu di8play8 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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luE,   JAM  10,   1989 14  40  I  -DEFAULI

l`ex     l`ex     ]`ex     hex

Figure 8-9.   State menu.  The default State menu shows no acquired
data.  AIL channel groups are displayed (none are masked
from the display), and all groups are in the hexadeeimal
display radix.
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IUE,    JAM  10,   1989
IIAsgn      luscur:.

Default Menus

14: 39        -DEFAULI

kef  =       e      Cursor=    48       R.I  tocur.sop=+48us

Figure 8-10. 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 Thndng
menu Shows the first page of timing traces.  To see other
pages, press 0 or 2.
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tiiE,   JAM  io,   1989               EEEiniiEif[j                    14:41  a  -DEFAUL[

+I     -)ErAul',
2   SJutJ
3   in_trs,
I    ,I,  GL,
5   86/88ut
6   ,neloJ
?   61,"
8    ,rs,CPII

|ii[,sEp2.,i988      i5:22        th      rm
I,:12       Yes
ca:24       Yes
9:52       Yes

15:Oe       Yes
11:12       Yes
13:11        Yes
cO:12        Yes

B'RE
a_:IIFTB
DamHiiiE
'iLriijHiiiE

mlE
E±_iilin

1111,    DEC   ,I,    1980

in,  DEc  12,  i988
mi,  DEc  ca,  i98i
"u.  sn .I,  i98®
in,  Iuc 27,  ig88
IUE,   DEC  ",   198®
NED,   DEc  er,   1988

Acliue  Setup:   I-DErAULl]       notecti®n:   I   No]

Figure 8-11. 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 8etup8, and also acquire new data with a setup
you've previously defined.  When you first receive your
ana]yzer from the factory, the default setup i8 stored in
every space.  This menu shows eight possible
conrigurations for different acquisitions.

8.10 1230 I-ogic Analyzer Operator's Manual



Default Menus

Date:

[E   MOU  29,   1989]

iNe:                        [11:37]

lntensi ty:    I_:I-__Tul

ScM}ensavep:         [OFT]

Diagnostics:         [OFT]

Select:   0,2
Set  Oat.:   ENIn
Clear:   X

Figure 8-12. System Setting. menu. This pop-up menu sets the date,
time, screen intensity, Screen-sever features, and power-
up disgnastics.

Print  Memng:  in
Print  tirrebase:   (2]
rpoN  hoes:   (eooo]   to  tie23]
Densitg:   [90]   Dots/Inch

Status  of
Pri n ter`

N('t
PoNeped      up

Select:   0'2
Print  Mrmry:   Press Dke9MOIrs in   this  henutwiceang'ini
print  scr`een:   press

Figure 8.13. 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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Figure 8-14. RS-232C menu.  This pop-up menu sets the baud rate,
word length, parity, and stop bits for the optional RS-
232C communication protocol

Figure 8-15. 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 Duteh 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 ana]yzer
for your application.  The installation procedure includes
instructions for installing expansion cards and probes.  Refer to
Section 1, Get£I.ng Sf¢rfed 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. Refier to the 1230 Iiogic Analyzer Service Manual fior
detailed assembly and disassembly instructions.

WARNING

Turn the power off and discormect the power
source befiore removing the top cover.  Do nat try
to iTrstau or remove anything from the analy=er
u]ith the instrument on or the power cord
connected. Doing so may result in personal
injury.

INSTALLING EXPANSION CAF]DS
The analyzer can have up to three 16-channel 1230El 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 cart dormage any semiconductor
in this ir.strumeut. Damage to electrical
components may not be immediately apparent.
Take standard ar.tistatic precautions.

3.    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.

4.    rift the cover and setit aside.
5.   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.

6.    Lift off the metal plate and setit aside.
7.    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.

8.    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 8.
•     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).
9.    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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Figure C-2.   Probe interoonnect cable8 and ezpan8ion card..
Connect the prdbe cables to the expansion cards a8 Shown
here.  Interconneet cable A  should already be attached to
the Master Amlyzer board.

INSTALLING OPTION CAflDS
Option cards, such as RS-232C and GPIB interfaces, are
mounted on the Controller board.  The ana]yzer currently
supports these options:

•   RS-232C protoco), 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

•   Intemational 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 ana]yzer.
2.    Make sure the analyzer is protected from static.

CAUTION

Static discharge can do[mage any semiconductor
in this instrument. Damage to electrleal                   `
components may nat be immediately apparert i.
Ta,ke standard anti-statie precautions.

3.   Take off the analyzer's covers as described in the procedure
listed earlier in this appendix.

4.    If an expansion card is installed in position D, close to the
Controller board, disconnect the card's probe interconnect
cable and remove the card.  This gives you enough room in
the mainframe to install or remove option cards from the
Controller board.
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5.    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.

6.    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.

7.   Replace the blank plate with the new option plate that has
a probe connector on it.  Screw the plate down with the two
Phil|ips-head screws you set aside in step 6.

8.   Attach the option's cable to the appropriate option card.
9.   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.
a.  The front card connects to the right option cable.

10.   Replace the 16-channel expansion card in position D and
the probe interconnect cable.

11.   Replace the circuit board cover.
12.   Replace the analyzer's top cover.
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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 dcesn't use interrupts, so you
may install this option in another slot, closer to the front
panel.

PFtoBES
You can order three kinds of probes for the 1230 I.ogic 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 'ITL threshold voltage level
(+1.4 V)o  The microprocessor disassembly probes are also
optiona]®  Refer to Appendix D, Opffons a"d Acccssorl.cs, for a list
of microprocessors the ana]yzer 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 o[:ralyzer is off and the probe is not
connected to a powered eystem.  Always power up
the analyzer befiore powering up the SUT.

2.   Refer to Figure C-4 and plug the first probe into probe slot
A on the front of the ana]yzero  To acquire date, probe slot A
must always have a probe plugged in.

3.   As required, plug in the rest of the probes to probe slots 8,
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.    Powerupthe 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 8,
the third in C, and 8o on.

Settlng Up Acqulslt]on Probes
This discussion tells you how to set up acquisition probes, which
are used with the expansion cards insta]]ed 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 Hobo
The P6444 acquisition probe lets you specify different threshold
voltages at which the ana]yzer recognizes a data high or low.
This probe also uses DIP switches to let you quickly and easily
con figure 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:

ITL +1.4 V
HCMOS +2.5 V
ECL -1.3 V
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 fie]d's value.  You can also use those
keys to change the polarity for logic Tine.

If you set a threshold voltage other than TI`L, then plug in a
P6443 probe without changing the threshold back to TTL, the
analyzer gives you a waning 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 Thmebase 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:

OK   to   change   incompati.ble   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 switehes.

EXT  OFF
QUAI OFF
EXTT
CLK 2 1
QUAL LOW
CLK I  1

EXT ON
OUAL  ON
EXT J_
Clt< 2 I
QUAL  HIGH
CLK 1  I

Figure C.5.   P6444 hbel and 8witoheB.  The probe's DIP switehes
are set into the probe casing to keep them from being
accidentally toggled during setups and acqui sitions.  Use
a pointed tcol, such as a pin or paper clip, to toggle the
DIP 8witehes.

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 cormect the clack or qunlifror lines you
must also connect the ground lines that are
assceiated uuith the;i lead set®  The grounds fior the
exterrral, clack, and qualifiier lines are nat u]hite.
Check the probe label to make sure you use the
proper line for grond.

•   If you 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 switeh 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 I.

•   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 switeh to I and the CLK 2 switch
tot.

•   If you want two probes to acquire data in parallel on the
rising edge of the clock pulse, connect the CLK lline from
both probes to the same clock source point in the SUT. Then,
set the CLK 1 switches on both probes to I.

•   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. It
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 LOWAIIGH 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 I OFF sujitch must be in the off position.

P6444 External Line.   The EXT input is edge-sensitive.  It
recognizes signal transitions, notjust whether a signal is high or
low.  To use the EXT input line, turn on the Exr ON/OFF
switeh 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 EXI` line's signal as a
trigger condition in the Trigger Spec menu.  Section 3, Se!ap
#em«8, explains how to specify trigger conditions in the Trigger
Spec menu.

The P6443 Hobo
The P6443 acquisition probe has a threshold voltage of 'ITL
+1.4 V®  This discussion tells you how to connect the clock,
qualifier, and extemal lines from the probe to your SUT.

P6443 Clock Lines.  Each P6443 probe has four clock lines and
two clock qualificatioh 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 connect the
probe CLK lines determines each probe's synchronous clacking.
The following examples explain some synchronous connections.
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NOTE

When you conr.ect the clock or qualifier lines you
must also corlnect the ground lines that are
associated uuith that lead set.  The grounds i;or the
clacks and qunlifiuers tines are Trot 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.

•   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 c)ock 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 Tfue state.

When more than one clock signal is connected, the signals are
ORed together:

(CLK High oR CLK High oR CLK LOw oR CLK Lew)

P6443 Qualifier Lines.  Each acquisition probe has two clock-
qualifier lines.  If qualifier lines are connected, a 'Ihie signal
(loctc high for QUAI 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
(QUAI 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 higho  To use the high extemal 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.  Thi81ets 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 nat cormect any probe to the analyzer unless
power to the analyzer and SUT i8 off. If you
connect a probe when the analyzer pou)er i8 off
and the SUT is or., the probe may be do[maged.

2.    Plug the bottom cable from the probe into slot A on the
front of the analyzer.

3.    Plug the top cable from the probe into slot 8 on the front of
the analyzer.

4.    If your disassembly probe has three probe cables, connect
the third probe cable to probe slot C on the front panel of
the analyzer.

5.    Connect the microprocessor-probe clip to the system you're
testing.

6.    Power up the analyzer, which powers up the probes.
7.   'I\im on powerto the system.
8.    Press ENTER to upload the microprocessor disassemb]y

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 up]oad 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 disassemb]y probe plugged in, you can display
acquired data in disassembly format on the analyzer.
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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 ls
1230 Option 21

1230 Option 22
1230 Option 23
1230 Option A1
1230 Option Ira
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
lnternational notes
Rack-mount h ardware
Accessory bag
GPIB acquisition leadset
Substitute P6443 Probe for P6444
1230 Iiogic Analyzer Service Manual
Service Maintenance REt
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 cherican plugl
230V/6A 50 Hz Swiss plug

I Canadian Standards Association certification
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STANDAFID ACCESSOFIIES
The following list identifies the 1230 Standard Accessories.

1 1230 0perator's
1 Quick Reference Guide
1 Training videotape

1 Workbook
1 Power Cord
1 Test Circuit
1 P6444 Probe

P6444 Standard Accessories

1 black lead set
1 red lead set
1 white lead set

070-6878-02

070-6880-02

068-0249-04 (VHS-
NTSC format)
062-9731-02

161-0104-00

671-0049-00

174-1264-00

174-1265-00

174-1266-00

22 Ic grabber tips, double            206-0364-00
sided

OPTIONAL ACCE§SOFIIES
The following list identifies the 1230 Optional Accessories.

A6740G Serial Probe
GPIB Acquisition Lead Set
1230 Rack-mount REt
1230 Service Maintenance Kit
Protective Cover
Accessory Bag
1230 Training Videotape, U-Matic format
1230 Training Videotape, Beta I format
1230 Training Videotape, Beta 11 format

D-2

A67040G
012-1276-00

016-0947-00

020-1674-00
200-3639-00
016-0707-00

068-0249-00
068-0249-01
068-0249-02
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1230 Training Videotape, Beta Ill 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
Trainindytest circuit
8-Inch test lead for test circuit
Package of 5 training/test circuits
Package of 5 quick reference guides
Package of 5 workbooks

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

SPECIFICATIONS
The following tables list the specifications for the 1230 Logic
Amalyzer:

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 Di}, Environmental Specif]cations.

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 J230 Irf}gr®c Anafyzer Seruiee
Monz/oj for information about verifying the requirements.  The
supplemental information column in Table D-2 contains
explanatory notes.

Table D-1
ELECTRlcAL spEciFlcATioNs: powER nEQulREMENTs

Characterlstlc Descrlptlon

AC input 115/230 VAC, 47 -63 Hz Nominal

Flange 90 -132/180-264 VAC

Maximum power input 1 20 VA

Table D-2
1230 PEF]FOF]MANCE SPECIFICATIONS

Characteristic Performance Supplement
Ftequlrement lnfomatlon

Batteries 2 Lithium, 3 V 250Maeach,replaceable

HAM battery life 2 years typical
Cledk/calendarbatterylife 1 2 years typical

Asynchronous 2 Pequires 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 PEF]FOFtMANCE SPECIFICATIONS
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Accessories and Specifications

Table D-2 (cont.)
1230 PERFORMANCE SPECIFICATIONS

Characteristics Performance Supplemental
Requirements lnformatlon

Timebase accuracy @ Within.0|o/o
25 MHz

Synchronous clocking

25 MHz (40 ns)

F}equires three

Maximum frequency

Setup time 10 ns min

Hold time 0 ns max

Clock pulse 10 ns min

Maximum number of 416
rates 1230EIS

Active channels per
probe
External triggerout 40 ns or 1 cycle TTL-level output
pulse width whichever is greater back panelconnector

External trigger®ut 4 cycles or 160
Delay ns whichever isgreaterbackpanelconnector

External trigger-in pulse 20 ns minimum lTL-level input ,
width positive edgetriggered,backpanelconnector

External trigger-in delay 20 ns + 2 cyclesbackpanelconnector

External trigger input 100 QK nominal
resistance back  panelconnector
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Table D-2 (cont.)
1230 PERFOFIMANCE SPECIFICATIONS

Characteristic Performance Supplemental
Requirement Information

External trigger input 10 pF nominal,
capacitance back  panelconnector

External trigger input -5 V to +10 V
maxlmum voltage range back panelconnector

Trigger position 128 to  1920 userselectableinIncrementsof128

Trigger levels 14

Word recognizers per 1  Basic Mode 2
level Advanced Mode

Minimum word

43 ns or 1  clockperiodwhicheverisgreater23ns

recognition periods with
one probe:

25 MHz async50MHzasync

1 00 MHz async 13 ns,  basic-modelriggering23ns,advanced-modetriggering
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Table D-2 (cont.)
1230 PERFOPMANCE SPECIFICATIONS

Characteristic Performance Supplemental
F]equirement Information

Minimum word

52 ns or 1 clockperiodwhicheverisgreater32ns

recognition periods with
multiple probes:

25 MHz async50MHzasync

100 MHz async 22 ns, basic-modetriggering32ns,advanced-modetriggering

Word recognlzer reset 40 ns minimum
time

Level-level transition 80 ns or 2 cycles whichever is
time, Trigger Spec menu greater

Acquisition memory 2047 bits/channel2048bits/channel 25 MHz and
depth below50MHz,looMHz

Minimum detectable 5ns 3 ns typical, 40
glitch ns async rate orslower

Condition counter range 1 -4096

Video output level PS170compatible

EXTERNAL minimum 10 ns EXT
pulse width signals onacquisitionprobe(s)
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Table D-3
1230 ENVIF]ONMENTAL SPECIFICATIONS

Characterlstlc Descrlptlon

TemperatureOperating

0  C min.; +55  C max.

Storage -40  C min.; +70  C max.

Humidityoperating & non-Operating
95o/o-97°/omax.

AltitudeOperating
4500 in (15,000 ft.)

non-operating 15000 in (50,000 ft.)

Electromagnetic meets FCC Part 15, Sub-part J, class A,
interference without probes

Electrostatic The instrument will discharge  th rough 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, lEC348, and CSA
5568.

Cooling clearancestop
None required

bottom 2 mm (0.5 in.)
rear 50 mm (2 in.)
sides 25 mm (1  in.)
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Table D-4
1230 PHYSICAL SPECIFICATIONS

Characteristic Description

Weight (no 8.6 kg (19 Ibs),1230 mainframe only 9.7 kg
accessories) (21.5 Ibs),1230 with three 1230E1

expander cards

Overall dimensions See also Figure 2-1

height 19 cm (7.48 in), handle folded back

widthdepth(handle foldedback)(includinghandle) 37.6 cm (14.8 in). including handle42.cm(16.5in)

48.9 cm (19.3 in)

Probe cable length 29 inches

Figure D-1.  Physical dimensions of the 1230
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Table D-5
P6444/P6443 PEF]FOF]MANCE SPECIFICATIONS

Characterlstlc Performance Supplemental
Requirement Informatlon

Input resistance(allinputs) 1  MQ  ±5o/o

I nput capadtance 8 pF nominal, without
(all inputs test leads

NondestructiveInputvoltageranoeP6444

±40V

P6442 -5 to +10 V

Th reshoid rangeP6444

Selectable from +9 V
to -9 V (excluding 0 V)
in 100 mv increments;
also includes preset
values for TTL (+1.4
V), ECL (-1.3 V), and
HCMOS (+2.5 V)

Input voltage V in high 2.0 V min. TTL-level, 1.4 V

P6443 V in low 0.8 V maxo nominal

Minimum input 600 mv Centered around
voltage swing voltage swi ng
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 tuned on in the
System Settings menu.

The 1230 performs these diagnostics:

1.   Atest of the four system RAM banks.
2.   A status check of the backup RAM battery.
3.   Atest of the four video RAM buffers.
4.   Testaccess to all RAM banks.
5.   Check that the setups stored in the instrument when it was

powered down remain valid at power up.
6.   Atest of the checksums for the four banks ofROM and

comparison of these checksums to calculated values.
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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GLOSSARY

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 loctc 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 erfcrnal c/acA and I.nfemol
chak.

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, bum data storage on or off, or do
nothing INOP).

active setup -The set of parameters that the ana]yzer 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 asynehronous acquisition Bind glitch.

ASCH - 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 stoke.

asynchronous acquisition - An acquisition that is made using
a clock rate and signal generated intema]ly by the ana]yzer.
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 ¢J!.¢s®.ng.

channel -A signal line.  For example, if you have 16 channels in

:nc?::e;]ugTrT::#e:cdhyfun::nAnLe5C:oprrr°ebse;:ehadds :: ##g:£]a£)n]efnAeL5           (
A15.

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 lineo  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 fie]d in the run control menu to specify channel s
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 ocqur.s®.ffonL cjacfe, e#£er"aj
clack, inlemal clack, an.a sample clack.

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 extemal signal that acts as a gate for the
acqulsition clock.  When the external signal is false, the
acquisition clock is not allowed to load acquired data into the
acquisition memory.  See also aoqqLe.si.ffon 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, extemal, clock, A, NOT
A, 8, NOT 8, 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, 8, C, and so on
throngh X.

comelation - 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.

eyohe -See acquisition aycle or clack aycle.

data conelation - See correjofz.on.

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 ana]yzer completes an acquisition or after
you press STOP.  You specify the display memory in the Run
Control menu.

don't care - A symbol 0[) used in place of a numeric Character
to indicate that the value of a channel or character is not to be
consider6d.

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 down]oad a stored setup into the ana]yzer
from the host so that you can acquire data on a setup you stored
on the host system. See also jcad and upjcod.

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 OF15.

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
thggers.  See also microprocessor disassembly probe.

external clock -A clock external to the logic analyzer and
usually synchronous with your SUT.  See also acq%js!ti.on cjacfa
and internal clack.

external €locking -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 ana]yzer
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
aLeynchronous\y.  See also acquisition clock and euternal 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 do"n[fo¢d and u[pJond.

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 Ana]yzer acquires up
to 64 signals and displays them in state, timing, and
disassembly formats.

mainfrome - A mechanical cabinet providing power, cooling,
and backplane resources to ana]yzer cards.  The mainframe also
houses I/0 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
disassemb)es microprocessor instructions for data acquired
across the probe's lines.  For example, a Z80 probe disassemb]es
Z80 microprocessor instructions.  The analyzer's microprocessor
probes disassemble data and display it in hardware and
software formats.

pipeline - The several stages of )etches that acquired data must
be clocked through to reach acquisition memory.

pop-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-ffll -When the analyzer continues to acquire data after th6
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 fri®gger
position.

post-processing - Any type of acquisition or reference memory
analysis that occurs after (rather than during) the data
acquisition.

pro-fin ® 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.

pro-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 ana]yzer 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
me".  See also trigger position.

probe - An input device, constructed as a separate unit, that
transmits the input signal from the SUT to the ana)yzer.

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.

qu8L\"cation - See clock or storage qualification.

qudrifier - See clack quqlifter.

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 hexadecima],
octa], and binary radixes.

reference memory - The memory containing previously
acquired data to which you want to compare the cunent
acquisition memory.
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resolution -The minimum detectable interval between 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 extemal clcek 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 bum-in.  You can turn the screensaver feature on
or off in the system settings menu.

sorou - A method of moving through a data display that's too big
to fit on one display screen.  For example, the state tob]e
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 date 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 getups - 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 extemal 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 inactivityo  You can
also turn the power-up diagnostics on and off.

threshold -A voltage to which input signals are comparedo  If
you're using a P6444 expansion probe instead of the P6443, you
can set the threshold to be HCMOS, "L, 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 graticu]e) 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 acqz4jsi.ffon
clock, eutemal clack, an.d iriterrral clack.

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) wave forms.

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 pro-/i// and posf-/I./J.

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 ana]yzer
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 date 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 /cud and dozunL/ord.

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 matehing of a specific data word with
the presence or absence of that word in signals acquired by the
analyzer.

G.12 1230 Logic Analyzer Operator'8 MamunE



INDEX

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 bectnninfyend 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

1230updatingof3-11
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

CONIIN
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 acqulring 1-5

data acquisition
default setup for 1-5
process screen for 1-5

1230 14ogic Analyzer Operator'8 Manual I.3



Index

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

chancing 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

COTO
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 )ocation

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
chancing 5-10

line voltage selector 14
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
Men 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 disassemb]y 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 343

RIdix field
in Channel Grouping menu 3-38

reservedfields
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
Di splay 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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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
froction s 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 0 3-67
TRlcouT 3-67

Trigger Spec destinations
CONIIN 3-67
FILL 3-67
COTO  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
Viexport 3-58

trigger statement
parts of 3-61
purpose of 2-12
example procedure for defining 2-13

tri8gering
default 2-3

1230 IJogic Analyzer Operator's Manual I.13



Index

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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