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Preface:

This manual explains the operation of the BIOMATION
Configurable Logic Analysis System ( CLAS 4000). The CLAS
4000 is designed to monitor numerous electronic signals
simultaneously for the purpose of solving software and/or

hardware problems in digital systems.

By using the powerful features, like Trace Control and a full
range of clock schemes, you will be able to isolate complex
events and find the causes of specific software and hardware
related problems.

If you require any assistance on this product, please call
BIOMATION Customer Service on the toll-free hot-line number:
(800) 538-9320; then dial 2 to contact the marketing department.

The material in this manual reflects the CLAS 4000 software
level which was valid at the time of publication, but is subject to
change without notice.

Copies of this manual and other BIOMATION publications may
be obtained from the BIOMATION sales office or distributor
serving your locality.
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WARNING:

This equipment has not been tested to show compliance with
new FCC Rules (47 CFR Part 15) designed to limit interference
to radio and TV reception. Operation of this equipment in a
residential area is likely to cause unacceptable interference to
radio communication requiring the operator to take whatever
steps are necessary to correct the interference.

The following procedures may help alleviate the Radio or
Television Interference problems:

1. Reorient the antenna of the receiver receiving the interference.

2. Relocate the equipment causing the interference with respect
to the receiver (move or change relative position).

3. Reconnect the equipment causing the interference into a
different outlet so the receiver and the equipment are connected
to different branch circuits.

4. Remove the equipment from the power source.

NOTE:

The user may find the following booklet prepared by the FCC
helpful: “How to Identify and Resolve Radio-TV Interference
Problems”. This booklet is available from the U.S, Government
Printing Office, Washington, D.C. 20402. Stock Number 004-
000-00345-4.
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How to Use
This Manual

0 help you learn to make the best use of the advanced features

o o Adad (219393 A ~ LN L O ~ QLY 4 A Lied

ofv the CLAS 4000, t};is manual is divided into several sections:

Part 1, Gerting Started, guides you quickly through
the preparations for use of the logic analyzer and
gives you a brief tour of its principle functions.

Part 2, Learning the CLAS 4000, instructs you in the
use of each of the screens used in operating the
CLAS 4000.

Part 3, Advanced Uses of the CLAS 4000, provides
detailed instructions on the advanced features of the
logic analyzer.

The Appendices contain additional information about
keyboard shortcuts, customer service, and
specifications.

The Index is also provided to assist you in finding
information on certain topics.

First-time Users

In Part 1, Getting Started, chapters two and three provide a
detailed procedure for setting up the CLAS 4000 and touring
through the menus. The bold-type text in the left margin
identifies each major topic. Within these topics, the various
steps are identified by a bold-type leading sentence.

Notice that you can move quickly through any given procedure
by reading only the bold-type leading sentence that introduces
each step. If you need more details on any step, read the
material below the leading sentence. All of the figures and
descriptions in this section are written under the assumption that
you are following all the steps exactly. You may, of course,
skip steps or otherwise deviate from the procedure, but keep in
mind that the results you see may not match the expected results
in the manual.

In Learning the CLAS 4000, chapters four through ten provide
detailed information about each of the setup and display
windows. The bold-type text in the left margin identifies each
major topic in the chapter. Within these topics, the various
sections are identified by a bold-type leading sentence. The
information may be read in any order because, unlike chapters
two and three, there is no procedure to follow. Each section
explains a single facet of the CLAS 4000 and is independent
from other sections.
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Experienced Users

If you are familiar with logic analyzers and want to learn quickly
how to use the CLAS 4000 for your specific application, first
skim the procedures in Getting Started and use them to get the
logic analyzer powered up and connected to your target board.
Then refer to the Learning the CLAS 4000 section of the manual
for details about the Channel setup, Trace Control, and Arm
Control setup windows, and the State and Timing displays.

If you are familiar with the CLAS 4000 and you need help with
a certain application, you can turn directly to the part of the
manual that covers the desired topics. You can use the Index to
quickly locate a particular section of the manual.

Part 3, Advanced Uses of the CLAS 4000, provides detailed
information on the advanced features of the CLAS 4000. You
may need to refer to this section to make use of some of the
more sophisticated features required to solve complex problems.
Appendix D describes Multianalyzer Operation and Appendix E
describes special features of 100 MHz operation.

When you see a light bulb icon next to a paragraph, read the
paragraph for a subtle hint or shortcut to mastery of the CLAS
4000.
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Plugging In and
Powering Up

This chapter covers the first steps in setting up your CLAS 4000
logic analyzer. After unpacking and checking the materials list,
read the following procedure to ensure successful use of the
CLAS 4000 from the start.

Check your location's power supply and set indicator
on the CLAS 4000.

Determine whether the outlet you will be plugging the CLAS
4000 into is 100-115 volts or 220-230 volts. Locate the voltage
indicator, above the power cord socket near the lower left corner
of the front of the main unit of the CLAS 4000 (see Figure 2-1).
Set the switch to your outlet's voltage level.

Voltage
Indicator

Figure 2-1. Power Plug, Voltage Indicator, and Switch.

Ensure that there is adequate current for the operation of the
CLAS 4000. If you are using the full complement of Data
Boards, the CLAS 4000 may require as much as 10 amps to
operate, in addition to current required for your target unit. For
more information on power requirements, see Appendix C,
Specifications.
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Plug in the power cord and power up the CLAS
4000.

Make sure the CLAS 4000 power switch is in the OFF position,
then plug the power cord into a grounded AC outlet (see Figure

Flying
Lead
Probe Aw Al

tfioooooooooooogz00

235999? oopooozl2

MAIN UNIT
Membrane Pyramid Module D
Switeh
Pyramid Module c
' On
Probe Pyramid Module B
Off
Prcbe ::Pyramid Moduleiﬁ A
Probe test
Voltaqe g QOOOOOO
Indicator
%wEr Cord --------------------------------------- /

S~

SCSI Connector Cable

=

Figure 2-2. CLAS 4000 Connections.

Connect the computer to the CLAS 4000 chassis.

Plug the computer into an AC outlet, then use the SCSI interface
connector cable to connect it to the CLAS 4000. The large
connector (50 pin) connects to CLAS 4000. The smaller end
(25 pin) plugs into the back of the computer. Connect the SCSI
terminator to the bottom SCSI connector on the CLAS 4000
chassis. If you only have one SCSI connector, use the
terminator between the cable and the CLAS 4000 chassis. If
you have any SCSI communication problems or the computer
does not boot up when the analyzer is connected, try putting the
terminator on a different connector or not using it at all.
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If you have not already put the computer together, do so at this
time. Plug in the long power cord to the main computer chassis
and the wall outlet. Connect the monitor power cord to the
monitor and the computer. Connect the video cable to the
monitor and the computer. Connect the keyboard cable to the
back of the computer and to either end of the keyboard. The
cable has symbols on it that match the symbols near the correct
connector on the back of the computer.

You can connect the mouse to the back of the computer or to
either end of the keyboard. Right-handed people can connect the
mouse to the right end of the keyboard, and have the computer
connected to the left end of the keyboard. Left-handed peopie
can connect the mouse to the left end of the keyboard, and have
the computer connected to the right end of the keyboard.

The Getting to know the computer section of this chapter
describes the basics of using the computer, but refer to the
computer manuals for detailed information.

Connect a probe to the Aw probe connector.

Connect a probe to the w probe connector on data board A.
This is now probe Aw.

The probes are referred to by data board name and probe
connector name. The 96-channel data boards are labeled A, B,
C, and D, though not all CLAS 4000's are configured with four
boards. If your CLAS 4000 has only 192 channels, for
example, it will only have data boards C and D.

Throughout this manual, data board A is used as an example. If
this board is not installed in your CLAS 4000, substitute board
D or any of the other data boards.

Each data board supports four 24-channel probes. The probe
connectors on the data boards are labeled w, x, y, and z.
Therefore probe Aw is the probe connected to data board A at
the probe connector w.

Individual channels are referred to by data board name and
channel number. For example, the channel designators for data
board A are A00-A95. Probe Aw has channels A00-A23;
probe Ax has channels A24-A47; probe Cz has channels
C72-C95. All the standard data probes are identical and can be
connected to any data board probe connector.

Connect probe Aw to the probe test connector.

The Probe Test socket is in the left center area on the front panel
of the CLAS 4000 chassis (see Figure 2-3). Connect Aw to the
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test socket. The connectors are keyed to prevent the probe from
being plugged in upside down.

The Probe Test socket generates some test waveforms in a
“walking one's" style pattern. In Chapter 3, you will use the
CLAS 4000 to collect data from this socket to demonstrate some
of the basic capabilities of the analyzer.
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Figure 2-3.

Turning on the
Computer.

Detailed View of CLAS 4000 Front Panel.

Turn on the computer and verify that you are at the
desktop.

Turn on the computer by pressing the key with the small triangle
or the button on the back of the computer. The menu bar at the
top of the screen should look like Figure 2-4.

€ File Edit UView Special

Figure 2-4. Desktop Menu Bar.



Chapter 2 Preparing to Operate the CLAS 4000

If it does not, you may be in the CLAS 4000 software. Since
this section describes the computer environment called the
desktop, you need to be out of the CLAS 4000 software and at
the desktop. The computer has the ability to run a program
automatically when you turn it on and it boots up. Your
computer may be setup to automatically run the CLAS 4000
software when you turn it on.

B File Edit Control Irensfer Windows If this is the case, the menu bar at the top of the

Fwd § W@ 0L

screen will look like the Figure 2-5. To exit the

= CLAS 4000 software, select Quit from the File

Figure 2-5. CLAS 4000 Menu Bar. menu. You are now at the computer desktop.

Using Windows.

Arrange the windows on the desktop.

The basic unit of the computer interface is the Window. As you
look at the screen, there may already be one or more windows
on the desktop. If there are no windows on the desktop, move
the mouse cursor to the hard disk icon in the upper right corner
of the desktop and double-click the mouse button.

The screen should look something like Figure 2-6. If it does
not, try to use the techniques described below to make your
desktop look like the one in the Figure. The key parts of a
window are shown in Figure 2-7.

Cloge Box Title Bar
Zoom Box

—————X= Hard disk
L= 3 jtems 29,950K in disk 968K available

F
mE

System Folder

CLAS4000Folder

Scroll Box (algo

Figure 2-6. Desktop with a window open.

celled “Thumb™) Size Box

Scroll Arrow
Figure 2-7. Key parts of a window.

The configuration of the desktop windows will be saved when
you shut down the computer.
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Using Menus.

Change the size of a window with the Zoom Box.

The Zoom Box is in the upper right corner of the window.
Move the mouse cursor to this box and click the mouse button to
enlarge the window to maximum size. Clicking on the Zoom
Box again will return the window to it's original size and
position.

Change the size of a window with the Size Box.

The Size Box can be used to change the size of the window. Put
the cursor on the Size Box, hold down the mouse button, drag
the cursor to a new location, and let go of the mouse button.

Move a window with the Title Bar.

The Title Bar can be used to move a window. Use the same
dragging technique used to change the size of the window,
except start with the mouse on the Title Bar.

Scroll through a window with the scroll bars.

The Scroll Bars are used to see information that is in a window,
but not currently shown. The Scroll Bars are only available
when the window is too small to show all the information
contained in that window. You can scroll by clicking on the
scroll arrows, or dragging the Scroll Box along the Scroll Bar .
You can also move a page at a time by clicking above or below
the Scroll Box.

Close a window with the Close Box.

Clicking on the Close Box in the upper left comer will close the
window. (If you close the only window on the screen and you
want to open it again, move the mouse cursor to the hard disk
icon in the upper right corner of the desktop and double-click the
mouse button.)

Use menus to select options.

Another important part of the computer interface is the menu.
The menu bar at the top of the screen has several menus in it. If
you move the cursor to a menu and hold down the mouse
button, you can see all the available selections in the menu. To
select one of the options, drag the cursor down the menu to
highlight the desired option, and let go of the mouse button (see
Figure 2-8).
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Figure 2-8. Selecting an
option from a menu.

Using Files and
Folders.

CLAS4000Folder

Figure 2-9. Folder icon.
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If you open a menu and do not want to select any of the options,
you can move the cursor off the menu entirely before letting go
of the mouse button.

If one of the options in a menu is already the current selection,
there will be a check mark to the left of the option.

Some menu options are followed by ellipsis (...). Selecting one
of these options will open another window or a dialog box with
additional information and options.

Use keyboard equivalents to select menu options
from the keyboard.

To the right of some options in the menus there is a symbol and
aletter. This is the keyboard shortcut for selecting the option
from the keyboard instead of the menu. Select the option
directly from the keyboard by holding down the & key and
typing the letter shown in the menu. For example, in the File
menu, you can type 88W to select the Ciose option directly from
the keyboard. (This command closes the current active
window.)

View the contents of the hard disk.

You may be familiar with the way other computer interfaces
store files in directories and subdirectories. This computer also
stores information using a hierarchy. In this case, however, the
directories are called folders. Folders inside of folders are the
equivalent of subdirectories.

The top level folder is the root directory of the hard disk. Itis
represented as a window with the same name as hard disk. To
open this window, double-click on the hard disk icon in the
upper right corner of the screen. This top level window
becomes visible and is the current active window. It should
contain several icons including a folder called the System
Folder. You can distinguish folders from files by looking at the
icon. Folders are always represented by folder icons like the
one in Figure 2-9.

View the contents of a folder.

You can see the contents of a folder by double-clicking on the
folder icon or clicking on the icon once to highlight it and
selecting Open from the File menu. A new window appears
showing you the contents of the folder (see Figure 2-10).

11
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Moving,
Copying, and
Deleting Files.

S[I=——= System Foldler =———=0|
32 items 29,981K in disk 937K available
| Pe—
Monitors General System  Backgrounder

m & = B

Key Layout DA Handler Image¥riter Clipboard File

Léser Pr'ep Mouse Finder Laser'Writer LQ

Figure 2-10. Viewing the contents of the System folder.
Change the display format of the folder window.

The files and folders in a window may be viewed in several
different formats. Select the various options in the View menu
to see the different formats.

Create a new folder.

You can create a new folder inside the current active folder
window by selecting New Folder from the File menu. A new
folder appears with the name Empty Folder. You can
name this folder by clicking on the folder name to highlight it
and typing the new name.

If there is not already a folder called CLAS4000Folder in the top
level window of the hard disk, use the technique described
above to create one.

Move a file icon within a folder.

You can rearrange the icons in a window by dragging them with
the mouse. Put the cursor on the icon, hold down the mouse
button, move the cursor to a new place, and let go of the mouse
button.
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Hold down the <shift> key as you click on multiple files.
They will all become highlighted. You can now move, copy, or
delete them all at once. Another way to highlight multiple fiies is
to click and hold the mouse button in an area of the window near
the desired file icons. As you drag the cursor toward the icons,
a dashed box appears. Drag the box around all the desired icons
and then let go of the mouse button. All the icons inside the box
will be selected (see Figure 2-11).

s[I==——=— Hard disk =——=D
2 items 29,992K in disk 926K available
o
~

=

System Folder

CLAS4000Folder
] B

Figure 2-11. Selecting multiple files.

=

Move a file to a different folder.

You can move a file to a different folder by dragging the file icon
from one folder window to another. You can also drag the file
icon onto the destination folder icon.

If the CLAS 4000 application program file is not in the CLAS
4000 folder, move it there now.

Make a copy of a file.

You can make a copy of a file using the Duplicate option from
the File menu. First, highlight the file by clicking on it once.
Then select Duplicate or type 88D. A new file will be created
with the name, "Copy of <filename>" where <filename> is the
name of the original file.

13
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Trash

Figure 2-12. Trash can
with a file in it.

=

Jim's Disk

Figure 2-13 Floppy
disk icon.

Rebooting or
Turning Off the
Computer.

14

Delete a file.

You can delete a file by dragging the file icon onto the trash can
icon in the lower right corner of the screen. The trash can icon
bulges to indicate that it is not empty (see Figure 2-12).

The file is not completely gone until you select Empty Trash
from the Special menu. If you want to retrieve the file, double-
click on the trash can icon to open the trash window. You can
then drag the file icon back out of the trash.

There are several actions which will automatically empty the
trash, so you should never throw anything away unless it is
really trash.

Copy a file to a floppy disk.

When you put a floppy disk in the disk drive, the floppy disk
icon appears below the hard disk icon in the upper right corner
of the screen (see Figure 2-13). You can see the contents of the
disk by double clicking on the icon. To copy files to the floppy,
drag the file icons from the hard disk window to the floppy disk
window.

Copy a file from a floppy disk to the hard disk.

You can copy files from the floppy disk to the hard disk by
dragging the file icons from the floppy disk window to any of
the hard disk windows.

Restart the computer.

There are times when you may want to restart (reboot) the
computer. For example, some of the changes you make to the
interface environment will not be implemented until the computer
is restarted. You can restart the computer at any time by
selecting the Restart option from the Special menu.

Shut down the computer.

Turning off the computer can be done right from the desk top by
selecting Shut Down from the Special menu (see Figure 2-14).
This parks the hard disk heads and turns off the power. The
computer can also be turned off with a button on the back of the
main computer chassis.
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Spe(:ial

Clean Up Window
Empty Trash
EFrase Disk

Set Startup...

Restart

| Shut Down

Figure 2-14. Turning off the computer.

Open the Control Panel.

Select the Control Panel option from the.®% menu at the far left
end of the menu bar as shown in Figure 2-15. A pop-up
window appears with a variety of options (see Figure 2-16).
You can use this control panel area to setup the computer
interface environment as described in the following sections.

[ECJ==———== Control Panel =————|

About the Finder... @

Rate of Insertion
Point Blinking

Figure 2-15.

Chooser
Control Panel

Opening the Control Panel.

oO®o

Slow Fast

Time ®

7:40:52 PM
==]
== ] @ 12hr. O 24hr.

Keyboard

Monitors RAM Cache [1024K Oon | speaker
3T @ ® ofr Volume

O 0O®[ox [Zq
12 3

2/ 3/90

O NN

Figure 2-16. Control Panel.

Set the date.

In the center of the control panel pop-up window, you see a Date
field. The date shown should be today's date. If it is incorrect,
you should set the proper date because files are tagged with the
date and time when they are saved.

If you need to change the date, click on the day, month, or year
that you need to change. Small scroll arrows appear to the right

15
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of the date. Scroll up or down to the correct value. When you
are finished, click just above the date on the date symbol. @

Set the time.

Changing the time is just the same as changing the date except
you click on the hours, minutes, or seconds that you need to
change. Use the scroll arrows to set the correct value. To save
the new time, click just above the time on the time symbol. ®

Set the desktop pattern.

You can change the color and pattern of the desktop background
by using the Desktop Pattern area of the control panel.

If you have a color monitor set to the correct mode, the upper
part of the control panel should contain a row of colored boxes,
a checkered square, and a larger rectangle (see Figure 2-17). If
you have a color monitor, but there are no colored boxes, your
monitor may be in the wrong mode. See the Set the monitor
mode section in this chapter.

[EO=——=== control Panel =

Rate of Insertion
@ Point Blinking
—— S
General i
O ® O
0%0 Slow Fast
2o
Color Time ®
— 7:40:52 PM
==
Bl =
=] ® 12tr. O 24hr.

Keyboard

O 00®

off 1 2 3

Date Eﬂ

2/ 3/90

Monitors

RAM Cache ® 82:f

E=1

Figure 2-17. Setting the desktop pattern.

The row of colored boxes is the palette that you use to paint the
desktop. The checkered square is a zoomed-in section of the
desktop background. Each tiny square represents one pixel on
the screen. You can set the color of each pixel in the zoomed-in
section. When you are finished, this section will be repeated all
over the desktop. The larger rectangle to the right shows you
what the zoomed-in pattern will look like when it is used on the
desktop.
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To change the color of a pixel in the checkered square, first click
on the color that you want in the palette. Then click on the pixel
you want to change. When you are all finished and you want to
use the new pattern on the desktop, click on the larger rectangle.
The new pattern will now be your desktop background.

If you want to change the colors in the palette, double-click on
the palette color you want to change. A large pop-up window
appears. Adjust the brightness with the scroll bar on the right.
To set the new color, click in the part of the colored circle that
has the desired color. Click 0K to save your change, or Cancel
to quit without changing the color.

Set the speaker volume.

The computer has a speaker that is used to give an audible beep
in certain situations. On the right side of the control panel there
is a speaker volume scale (see Figure 2-18). You can adjust the
speaker volume by dragging the horizontal bar up or down the
scale. You can also change the beep sound. See the Set the
beep sound section in this chapter.

E[ ===—=——=== Conftrol Panel

Rate of Insertion
Point Blinking

Time ®

7:40:52 PM
=T | @12, O 241

O 00®|o [Z
123 2/ 3/90

OOn Speaker
RAM Cache ® o | Voume

Figure 2-18. Speaker volume scale.
Set the highlight color.

When you click on an object to highlight it, the color of the
object changes. You can change this highlight color from the
control panel. For all the control panel adjustments described
above, you were using the General section of the control
panel. In order to change the highlight color, you need to go to
another control panel section.

Use the scroll bar near the left of the control panel window to
scroll down through the list of sections. When you see the

17
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section called Color, click on the Color icon (see Figure 2-
19). The new control panel section appears to the right of the
scroll bar.

[EO Control Panel 0=
1,
@ [E- sriple Change Color
Keyboard

Monitors

.y

Mouse

Bza

Figure 2-19. Setting the highlight color.

To change the color, click on the Change Color button. A large
pop-up window appears. Adjust the brightness with the scroll
bar on the right. To set the new color, click in the part of the
colored circle that has the desired color. Click OK to save your
change, or Cancel to quit without changing the color.

Set the mouse tracking.

As you move the mouse across the mouse pad, the cursor moves
across the screen. If it seems like you have to move the mouse a
long ways across the mouse pad to get the cursor to move a
short distance across the screen, the mouse tracking is set too
slow. If you are having trouble putting the cursor on an object
because any slight movement of the mouse moves the cursor too
far, the mouse tracking is set too fast.

If you want to change the mouse tracking, use the scroll bar near
the left of the control panel window to scroll down through the
list of sections. When you see the section called Mouse, click
on the Mouse icon (see Figure 2-20). The new control panel
section appears to the right of the scroll bar. Click on the
desired button to set the new mouse tracking.
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Control Panel &icFcF"-"r— j
Mouse Tracking

(Tablet) (Mouse)
O OO0 @®
Yery Slow Slow Fast

B
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X
..

Color
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ﬂ' Yo t*e Yo
qTF! Double-Click Speed
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Figure 2-20. Setting the mouse tracking.

You can also use this window to set the double-click speed.
Whenever you push the mouse button twice, the computer needs
to decide whether you did a double-click or two single clicks. It
makes this decision based on whether or not the second click
came within a certain delay period. You can adjust this delay
period using the Double-Click Speed portion of this control
panel section.

Set the beep sound.

The computer has a speaker that is used to give an audible beep
in certain situations. The actual beep sound does not have to be
a simple beep. There are several other sounds that can be used

as the beep sound.

If you want to change the beep sound, use the scroil bar near the
left of the control panel window to scroll down through the list
of sections. When you see the section called Sound, click on
the Sound icon (see Figure 2-21). The new control panel
section appears to the right of the scroll bar. Click on the
desired sound in the list of sounds on the right side of the
window.

You can adjust the speaker volume by dragging the horizontal
bar up or down the scale. Note that you can also set the speaker
volume from the General section of the control panel. See
the Set the speaker volume section in this chapter.
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Figure

Set the monitor

If you have a color monitor, but all the displays seem to be in
black and white, your monitor may be in the wrong mode.

If you want to check or change the monitor mode, use the scroll
bar near the left of the control panel window to scroll down
through the list of sections. When you see the section called
Monitors, click on the Monitors icon (see Figure 2-22).
The new control panel section appears to the right of the scroll
bar. Select either Black & White/Grays orColor

2-21.

mode.

and the number of colors.

Setting the beep sound.

E Control Panel
_ Characteristics of monitor: 3.3.1
O Black & White/Grays °°‘°r
® cobor H
1.
-' (Convergence Test] O
Mouse
<)
Sound
e
Startup Device
Bz

Figure 2-22.

Setting the monitor mode.
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Even if you have a color monitor, you may want to temporarily
set the monitor mode to 2 colors. There is a built-in screen
capture utility that allows you to make a copy of the screen and
put it in a file. This can be very useful for creating
documentation concerning something you see on the screen.
Most of the Figures in this manual were created with a similar
capture utility. The built-in screen capture utility only works in
2 color mode. You can do a screen capture by pressing

¥ <shift>3.

Set applications to run at startup

Executable programs like the CLAS 4000 software are called
Applications. The computer has the ability to automatically
execute an application when the computer boots up or restarts.
If you are going to be using the computer exclusively for
running the CLAS 4000 software, you may want to have the
computer automatically run the CLAS 4000 software whenever
you turn it on.

If the computer is already setup to run the CLAS 4000
application automatically, you can disable the automatic
execution. Even if the CLAS 4000 software runs automatically
on startup, you can always get to the computer desktop by
quitting out of the CLAS 4000 software.

Make sure you are out at the desktop and not in the CLAS 4000
software. The menu bar at the top of the screen should contain
the Special menu. If it does not, you may be in the CLAS 4000
software. To exit the CLAS 4000 software, select Quit from the
File menu.

Locate the CLAS 4000 software application in one of the

windows on the desktop. If you want the application you run

automatically on startup, click once on the CLAS 4000 icon to
highlight it. If you do not want the CLAS 4000 software to run
automatically, make sure that it is not highlighted.

Select the option Set Startup... from the Special menu (see
Figure 2-23). A pop-up window appears like the one shown in
Figure 2-24. In the bottom part of the window you have several
choices. Some of them may not be available depending on
whether or not you have applications highlighted or open.
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Special ] ]
. ‘ CO Start up "Hard disk" with:
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Figure 2-23. Opening the Set Startup

window.

Running
Applications
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Figure 2-24. Set Startup... window.

If you highlighted the CLAS 4000 application and you want it to
run at startup, select the top option which should have the name
of the CLAS 4000 application. If you do not want the CLAS
4000 application to run at startup, select the bottom option which
is probably Finder Only.

Click on the 0K button to implement your changes or the Cancel
button to leave the window without making any changes. The
next time you startup or restart the computer, the new startup
parameters will be used.

Execute the CLAS 4000 application.

When you are at the computer desktop and you want to run an
application, double-click on the application icon. To run the
CLAS 4000 application, double-click on the CLAS 4000 icon.

If you do not have the CLAS 4000 chassis turned on or
connected properly, a dialog box appears like the one shown in

Figure 2-26. Correct the problem and select Retry, or if you
just want to look at the CLAS 4000 interface, select DEM.

@ Cannot find CLAS 4000. Check power
and SCSI connection.

) oo

Figure 2-25. Dialog box indicating the CLAS 4000 chassis
was not found by the software.
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It is assumed that you have read Chapter 2 and connected Probe
Aw to the Probe Test socket before starting work on Chapter 3.
Make sure that you are in the CLAS 4000 software and not out at
the desktop. The menu bar should look like the one shown in
Figure 3-1.

B} rfile Edit Control Transfer Windows
oew¢ ¢ =i CIOI0T0

Figure 3-1. CLAS 4000 menu bar.

This chapter gives a quick introduction to the main windows and
displays that you use to take measurements with the CLAS 4000.
As you follow the procedure in this chapter, you will open and
view the different windows as you set up the CLAS 4000 to make
a simple recording of the data from the probe test socket.

Note that the order of the icons on the icon menu bar, moving
from left to right across the icon menu bar, is the same order used
for actually setting up the CLAS 4000 to record, namely: Channel
Setup, Trace Control, Arm Control, Run, and the Timing and
State Displays.

@Be sure to follow the steps in this chapter exactly if you want your

results to match the figures in this chapter. Leave windows open
unless you are directed to close them. Near the end of the Tour
you will be manipulating all the open windows.

&

Checking the Check to make sure data board A is assigned to LAL
Configuration
When you run the CLAS 4000 software, the Configuration
window appears in the center of the screen. Data Board "A"
Should appear in LA 1, as shown in Figure 3-2

fon

Unassioned Boards,
SiotA Siot 8 Skt C SktD
=
96 chnl detadbd 96 chnl data bd ¥4 ohnl deta bd 9% chnl databd

Figure 3-2. Configuration Window
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Viewing Setup
Windows.

&

Any or all of the data boards installed in your CLAS 4000 may
be assigned to LA 1, but for simplicity, only the first board (A)
will be referred to in the Getting Started and Learning the CLAS
4000 sections of this manual. If more than one data board is
assigned to LA 1 (the board icons will be stacked up under "LA
1") just drag all boards except "A" back down to their own slots.
If data board A is not installed in your CLAS 4000, substitute
board D or any of the other data boards.

For more information on assigning other Data Boards to the
logic analyzer, see Chapter 4, Configuration.

Open and observe the channel setup for the next
recording.

Pull down the Channel Setup menu and choose LA 1: Next (see
Figure 3-3).

Help Channel Setup...

Last l

Reference

Figure 3-3. Channel Setup menu.

Selecting the Help Channel Setup... option opens a Help
window.

The term "Next" is used to describe the recording you are
currently setting up. It is the next recording you will take on the
CLAS 4000.

The "Last" recording is the one most recently taken. It shows
the data captured the last time the CLAS 4000 took a
measurement and the setup used to capture the data. Each time
you take a new measurement, the Last data is replaced with the
newly recorded data, and the Last setup is replaced with the
Next setup that was used to record the data.

A "Reference" recording is one you have transferred from a Last
recording or loaded from the hard disk. The Reference setup is
the setup that was used to record the Reference data. Reference
data can be compared to the Last data. The data and setup are
not replaced until you use the Transfer menu to put another Last
recording into Reference or load data from the hard disk.

When you choose Next from the menu, Channel Setup window
appears. If the window does not look like the one in Figure 3-4
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when you initially start the CLAS 4000 software, you may have
a power-up file. See the Quitting/Shutdown section at the end of
this chapter for more information on power-up files.

Chennel Setup [LA 1—-Next]

sample clock:| Internal I Internal Rata:| S50ns i

Radix | Hex Hex [_Htm

Channels |fi5-Aee ) R31-Al6 ) @47-A32__ )

Polarity lmﬂ»u»ﬁ»ﬂ F+++++H4»f+ﬂ [H»i-nuhwuj
Clacked by

Figure 3-4. Channel Setup Window

The Channel Setup window is the one you use to assign probe
channels to groups so they appear in logical order in the State
and Timing displays. You also use this window to define the
clock scheme and rate, and to choose the label, polarity, and
threshold for the channels.

The group labels, " Address," "Data" and "Status" are the default
labels and are used as examples.

Use the probe ID button to identify probes.

If you have many probes attached to the CLAS 4000 and you
want to know which is which, press the flat membrane switch
on the probe body (pod). If the probe is not attached to the test
socket, a message appears on the CLAS 4000 screen telling you
which board and channels are connected to that probe. This will
not work if the probe is attached to the probe test socket or if
certain pop-up windows are present on the screen.

Click on the channels box for the Address group.

Under each group name in the Channel Setup window are
several rows of fields. The names for each row of fields are at
the far left of the window. Click on the box in the Channels
field for the Address group. The Inputs dialog box appears
showing which channels are currently selected (see fig 3-5).
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MSC-> Channel(s) defined for Address ->LSC
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Figure 3-5. Inputs dialog box.

The four main rectangles represent the four probes that can be
attached to the data board. The left-most probe has channels 00
through 11 on the top row and channels 12 through 23. The
right-most probe has channels 72 through 95, etc. The selected
channels are listed at the top of the window. The A in front of
each number means that the channel is from data board 8. The A
does not stand for Address.

The inputs selected for Address are highlighted. In the
illustrated sample, channels A15-A00 are selected. The inputs
available to be selected are dark squares. The greyed squares
represent ground connections that are in the probe connectors.

Define channels A07-A00 as the Address channels.

Click on the Clear RIl button to unselect all the channels.
Highlight channels R0?-A00. You can highlight channels by
clicking on them individually or dragging the cursor across
them.

When you highlight the channels for the group, you are also
defining the order that you want them to be displayed. The first
channel highlighted will be considered the most significant
channel in this group. The last channel highlighted will be the
least significant. For example, highlighting R0?7-A00 will make
A07? the most significant channel. Highlighting A00-A07 will
make A00 the most significant. The data collected for each
group will be displayed in the State display with the most
significant channel on the left and the least significant channel on
the right.

Click 0K to leave the Inputs dialog box and return to the Channel
Setup window.

Define channels A19-A12 as the Data channels.

Click on the Channels field for the group Data to open the Inputs
dialog box for that group. Click on the Clear A1l button to
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unselect all the channels and highlight channels A19-A12. Click
0K to close the window.

Define channels A22—A20 as the Status channels.

Click on the Channels field for the group Status. Click on the
Clear Al button and highlight channels A22-A20. Click 0K to
close the window.

Set clock to internal 20 ns.

- AVAYAYS
V\/L_/\J Open the Sample Clock menu; select the Internal clock then

Rate at 20 ns option (see Figure 3-6).
Leave the Channel Setup window open and go on.

For the purposes of this guided tour, you do not need to change
the Radix or Polarity for any channels, and you can leave the
Thresholds of the channels at their default value. For more
information on this window, see Chapter 5, Channel Setup.
Leave the window open and go on to Trace Control.

Open and observe the Trace Control Window.

Pull down the Trace Control Menu and choose LA 1: Nexnt (see
Figure 3-7).

Troce Control [LA 1—Next] HEE e
asks: Fill Memory

Tasks

Help Trace Control...

= I |

Step i Conditions

lﬂm

ast
Reference

Figure 3-7. Trace Control

menu.

[tep#p] store onlyif Input is m .

Fill memory, then Stop

Fill Memery

Increasing Time —§»

1<

&l I

Figure 3-8. Trace Control Window

The Trace Control window appears and should look like the one
in Figure 3-8. You can use this window to define what event or
combination of events will be used to trigger the CLAS 4000
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during data collection. You can also specify whether to store all
incoming data or to store only a certain type of data.

The default setup for this window is a simple Fill Memory.
This setup will be sufficient for the purposes of this quick tour.

Leave the Trace Control window open and go on.

For more information on this window, see Chapter 6, Trace
Control.Setup. Leave the window open and go on.

Open and observe the Arm Control Window.

Pull down the Arm Control menu and choose LA 1: Next (see
Q Figure 3-9). The window should look like the one in Figure 3-

10.
® e — e Corro (8 o] E—
After one pass: |
Help Arm Control...
Last Compare range is for: | All Samples. ]
Reference
Figure 3-9. Arm Control
menu.
]
K2l 10

Figure 3-10. Arm Control Window and Status Box

Use this window to set up the CLAS 4000 to make a single pass
or repeated recordings. You can also choose any of several
other automatic Arming options: updating the screen between
recordings, comparing Last and Reference data, and saving the
data from the recordings onto the hard disk. The default setup is
to Stop after one pass which will be fine for this quick tour.

Leave the Arm Control window open and go on.

For more information on this window, see Chapter 7, Arm
Control Setup and Run Control. Leave the window open and go
on.
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Figure 3-13. Timing menu.
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Run the logic analyzer.

You can observe the status of the CLAS 4000 analyzer hardware
in the small status window in the lower left left corner of the
screen (see Figure 3-11). When the analyzer is running, the
status window will say Busy. When the analyzer is finished,
the status window will say Ready and you will hear a beep.

un

atus
Ready Finished

Figure 3-11. Status window.

Pull down the Run menu and choose Run (see Figure 3-12).
The CLAS 4000 will take a few seconds to collect and store the
data from the probe test connector.

Open and observe the Timing Display.

Pull down the Timing menu and choose LA 1: Last (see Figure
3-13). The waveforms are shown in the order arranged in
Channel Setup with the most significant channel at the top of
each group. Your timing display should look like the one in
Figure 3-14. If it does not, you may be using a different setup
than the one created by the procedure in this chapter.
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Figure 3-14. Timing Display
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Options

Horizontal Exp.

Uertical Exp. 4

Click the Zoom Box to enlarge the window.

Click the Zoom Box in the upper right corner of the window to
enlarge it to full size.

Adjust the horizontal and vertical expansion to 4
and 3.

[@ Be sure to set the expansion toexactlyV = x 3 H =
x 4. If the expansions are set differently, steps later in this
chapter will not have the expected results.

"1
H2

boto {f
Goto Sample...

Group %6
UnGroup ®U
Goto CI1
Goto C2

Compact

On a 13" monitor, the default display resolution
shows you the first 90 or so samples from
about 15 channels. You can zoom-in or zoom-
out by changing the horizontal and vertical
expansion of the display. In the upper left part
of the window the current expansion values are
shownasV = x 2 H = x 2.

Get C1
Get C2
bel L
Compare K=
Color >
Timing Info...

Figure 3-15. Changing

Change the horizontal expansionto H = x 4
by pulling down the Options menu and putting
the cursor on the Horizontal Exp. p. (The
arrow, P, indicates that there is a side menu.
See Figure 3-15.) Move the cursor onto the
side menu and select the x 4 option. When
you let go of the mouse, the horizontal display
resolution changes to H = x 4 as indicated
in the upper left part of the window.

Use the same method to change the vertical
the expansiontoV = x 3.

horizontal expansion.

Insert a new line above Address07.

The timing display can be rearranged and altered to suit your
needs. The steps below describe how to display a channel
group in the bus display format.

Click in the blank box to the left of the channel named
Address07 to highlight the channel (see Figure 3-16).

Select Insert from the Edit menu. A new line named

---New---> is added to the top of the display.
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Address8 4__J

Address? B

Address6 (o))
AddressS coS

(ces)
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CLK = Internal 2 us
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Figure 3-16. Highlighting a line on the display.

Name the line "Addr Bus."

Click in the box that contains the name ---New--->to
highlight the name for editing. Type Addr Bus as the new
name for the channel.

Define the new line as Address displayed as a bus.

Locate the Than column just to the right of the channel names.
Click in the Chan box on the new line (see Figure 3-17). A
dialog box appears like the one shown in Figure 3-18. Verify
that the Display: field specifies Address. Click on the as a

BUS. button.
Labels ChanC1 . ]
A s l[ﬂ07g Display: | Address field...
[Address? ||(pe?) O channel:| 847
h[ﬁddressﬁ |((Ro6 ) 3;;:': o

Figure 3-17. Defining the
contents of a line in the Figure 3-18.

. . . Channel selection dialog box.
timing display.

31



® prart1 Getting Started

32

Click on the Select box to close the dialog box and return to the
timing display. The new line on the display now contains all of
the address channels grouped as a bus. You can now easily see
the hex address value for each sample (see Figure 3-19).

|Address

][997]5 o0 (01 o3 |07 Tl-zr = | :==

Figure 3-19. Bus display in Timing window.

Iio
1101

Scroll through the data.

At some of the display resolutions you will not be able to see all
the data for all the channels in the window at the same time.
You can scroll using the scroll bar on the right side of the screen
to scroll down the list of channels. Either click on the down
arrow, drag the scroll box down, or page down by clicking in
the grey area below the scroll box.

In a similar manner, you can scroll right or left to see earlier or
later portions of the recording than those seen on the screen.

Leave the Timing Display window open and go on.

For more information on this window, see Chapter 7, Timing
Display. Leave the window open and go on.

Open and observe the State Display.

Pull down the State menu and choose LR 1: Last (see Figure 3-
20). The data in this display is arranged in columns as specified
in Channel setup. The sample number of each line of data
appears on the left side of the screen. Your state display should
look like the one in Figure 3-21 a. If it does not, you may be
using a different setup than the one created by the procedure in

this chapter.

Help State...

ReferenceIl

LA 2: Last
Reference

Figure 3-20. State menu.



Go to C2 %2
o to Ll
60 to Sample... %6
Get C1
Get C2

Copetil
find... ®F
Compare %=

Clear the marker data
£dit Reference

Farce to object made
Disassemble fram {ap line
Disassemblay Format...
Disassemblier Contig...

Figure 3-21 b. Opening the
Display Setup dialog box.
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e State [LA 1 -Last]

[ c1)faos_|B [ c2][a1s A Sample | 7 :

C Sample M Address Data Status C Sampie M Address Data Status
20424 862R 0000 2004 20423 0968 28060 GoF4 ﬁ?
20405 242A 2004 2004 22424 206 4200 feE2

004086 942R 2090 B4E4
20407 Q@63R 0000 65F9
C1 edde8 8638 0800 E404
00409 43R 0000 0080
99412 43R 2800 ESO0
00411 86eE 0000 0084
20412 960E 0000 2de4
00413 Q40E Feoe 6oee
Qe4 14 04 1E 0000 EQ04
88416 Q4 1E 0800 6240
@e417 @04 1E 0000 0240
68418 B62E 0808 B4ds
00419 862E 0000 eee4
00420 042€ 0003 8a4e

08426 QEeA 4C00 6404
00427 86en FDoo 2004
00428 8C4R 2080 OCE4
20429 8C4R 2409 egre
00430 86 1A 0000 ESB4
00431 861A 0800 9870
00432 04 1A 2000 E0RQ
00433 862R 2000 o000
090434 962R 4200 AG24
09435 B46R 2200 2944
08436 946A 4000 ©08@
88437 863A 2328 Age?
09438 263A 2200 6404
20439 043A 0200 EB00
20421 9042€ 2420 0880 00440 43R Fgea ase4
00422 046R 0000 0004 20441 86eE 0200 09802

S
<] =1 B

20425 0040 28006 6020 [j
|
]
|
I
|
|
!
!
|

Figure 3-21 a. State Display
Scroll through the data.

To see data that is hidden from view, scroll up and down with
the scroll bar on the right side of the screen. If you had more
groups defined in Channel Setup than could fit horizentally
across the display, you could use a scroll bar on the bottom of
the window to scroll horizontally to see the other groups. The
bottom scroll bar is not available unless it is needed

Display Time Stamp information.

The CLAS 4000 stores a Time Stamp with each data sample that

indicates when the sample was taken relative to other samples.

The Time Stamps can be displayed next to each sample. Select

Display Setup... from the Options menu as shown in figure 3-

%lzti. A dialog box appears with a variety of options (see Figure
-22).

State Display Setup...
Units for C2-C1: @ Samples C Time
& Timestamp: O Absolute O Delta @grom tine: ‘[N

| Clever: QO shaw teuel  Q Shaw L rurl Nama
! Font size: @ Small O Learge i
T Interpolation: Otmmear O Sampic
I ok ) cencel ‘

Figure 3-22. Display Setup dialog box.
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Click on the Time from line: button to enable the Time Stamps
in the State display.

Click the 0K button to close the window and return to the State
display. The Time Stamp information is shown to the right of
each sample indicating when each sample was taken relative to
the first sample in analyzer memory (see Figure 3-23).

20476 ORESB 4000 0400 2.476 ns
28477 GRES 2eee eoed 2.476 ms
29478 OAES 4080 E400 2.476 nms
00479 ORES 4000 0004 2.476 nms
00480 OAES 4800 0000 2.476 ns
22481 ORES 2020 ecoe 2.476 ns
008482 GRESB 2000 0440 2.476 nms
20483 BRES 2000 2000 2.476 ns
29484 ORES 2000 0020 2.476 ms
2048S OAES 4800 ©1C4 2.477 ons
20486 ORES 0002 2000 2.477 ns
20487 QRES 4000 0014 2.477 nms
20488 @AEB 0080 0080 2.477 ns
280489 @AES 4000 0004 2.477 nms
20490 ORES 4000 @004 2.477 s
20491 ORES 0800 2044 2.477 nms
20492 ORES 6800 OCE4 2.477 ms
00493 BAES 2000 @400 2.477 s
98494 ORES 2000 2004 2.477 ns {}
Kl B

Figure 3-23. State display window with Time Stamps.
Leave the State Display window open and go on.

For more information on this display, see Chapter 9, State
Display. Leave the window open and go on.

Viewing Observe the menu bar.
Standard
Command The menu bar at the top of the screen contains up to seven
Menus menus. Five of them are standard pull-down menus (see Figure
3-24). The menus have a variety of commands that are used to
manipulate data, files and windows. You have already used
many of these commands as you toured the setup and display
windows.
BJ File Edit Control Transfer Windows

& O

L}

E .
Tl
Fain™
F e a™

Figure 3-24. Menu bar.

The following sections will give you a quick tour of all the
menus and their commands. For each menu there is a table
showing all the commands, their purpose and their keyboard
shortcuts keys (if applicable).
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Commands that are greyed are not available in the current
context. They may be available when you are in some other
situation.

The same kind of keyboard shortcuts that were available in the
desktop menus are available from the CLAS 4000 menus. Any
menu command that has the command symbol and a letter
shown with it, such as 38T in the Windows menu, can be
executed from the keyboard by holding the 8 key down and
pressing T. When you get familiar with the commands, the
keyboard shortcuts can be much faster than pulling down the
menu and choosing the command with the mouse. For a
complete list of these shortcuts, see Appendix B.
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Open... %0
Close #W
Save as...

Save as text...

Page Setup...
Print Window...
Print Long... 8P

Quit

Restart
Shut Down

Figure 3-25. File menu.

Open and observe the File Menu.

Open the File menu on the top menu bar (see Figure 3-25 The
File menu deals with loading, saving, and printing files made up
of data and/or setups. Table 3-1 contains a summary of the
commands. For more information on these File menu
commands, see Chapter 10.

Command Meaning/Use 3 ke '

Open... Load a setup from the hard disk into the Next setup; Load Qg 0
setup and data from the hard disk into Last or Reference

Close Close the active window or display BwW

Save as... Save a setup from Next, onto hard disk; Save setup and data

from Last or Reference onto hard disk

Save as text...

Saves State or Disassembly data to a file in ASCII format

Page Setup... Set up page size and orientation for printing

Print Window... Print only the contents of the active window

Print Long... Print a long state data display using as many P
sheets of paper as necessary

Quit Allows you to quit the CLAS 4000 application and return to | 95 Q
the desktop; A dialog box will allow you to save all setups
and data in the CLAS 4000 power-up file

Restart Reboots the computer immediately; No setups are saved

Shut Down Turns off the computer immediately; No setups are saved

Table 3-1. File menu commands.
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Open and observe the Edit Menu.

Open the Edit menu on the top menu bar (see Figure 3-26). The
Edit menu commands are used to manipulate selected objects.

IR diiviile VUsauLLAGIaeDS Gav L A Ag i ial

The commands are greyed if they are not selectable in the current
context. Table 3-2 contains a summary of the commands.

et |

Can't Yntdp &7

Cut #H
Copy L
Paste KRY
Clear

Insert |
Append

Duplicate 2D

Sefect fii KR

Figure 3-26. Edit menu.

Command Meanins{U se ﬁey
Undo/ "Undo" reverses the results of your last editing action; Y
Can't Undo If the action cannot be undone, the command is "Can't Undo"
Cut Removes selected object(s) and places it on the Clipboard b X
Copy Places a copy of selected object(s) on the Clipboard 3 C
Paste Inserts a copy of Clipboard contents at insertion point HEV
Clear Removes a selection without placing it on the Clipboard;
Often the same as the <Delete> key
Insert Inserts a new object prior to the selected object g6 I
sheets of paper as necessary
Append Appends a new object to the end of the current sequence of
objects
Duplicate Inserts a duplicate of the selected object(s) in front of the 8D
selected object(s)
Select All Selects all manipulatable objects N

Table 3-2. Edit menu commands.
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Open and observe the Control Menu.

Open the Contrel menu on the top menu bar (see Figure 3-27).
The Control menu lets you modify the internal timebase of the
CLAS 4000 chassis and show or hide the status and
configuration windows. Table 3-3 contains a summary of the
commands.

Show Configuration 3€E
Show Status
Master Clock

Figure 3-27. Control menu.

Command Meaning/Use 35 key
Show Configuratior/ "Show..." Opens Configuration window if it is closed #E
Hide Configuration "Hide..." Closes Configuration window if it is open
Show Status/ "Show..." Opens Status window if it is closed
Hide Status "Hide..." Closes Status window if it is open
Master Clock Allows you to modify the internal timebase of the
CLAS 4000; See Chapter 12 for more information
Table 3-3. Control menu commands.
Open and observe the Transfer Menu.
Open the Transfer menu on the top menu bar (see Figure 3-28).
The Transfer menu commands are used to transfer setups and
data between Next, Last and Reference. Table 3-4 contains a
summary of the commands.
Last » Reference
Last » Next
Reference » Next
Figure 3-28. Transfer menu.
Command Meaning/Use 35 key
Last » Reference Copies Last data and setup into Reference; Replaces old
Reference contents
Last » Next Copies Last setup into Next; Replaces old
Next setup contents
Reference » Next Copies Reference setup into Next; Replaces old

Next setup contents

Table 3-4. Transfer menu commands.
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Open and observe the Windows Menu.

Open the Windows menu on the top menu bar (see Figure 3-

20\ i i
29). The Windows menu allows you to rearrange windows that

are currently open, or place any one of them in front of all the
others for a clear view. Table 3-5 contains a summary of the
commands.

The lower portion of the window contains a list of open
windows. The exact contents of this list will vary depending on
which windows are currently open. A checkmark by a window
title indicates it is the active one. Selecting a window's title in the
list will make it the active one and bring it to the front.

Tile Windows ®T
Stack Windows 8Y

vState [LA 1—Last]
Timing [LA 1—-Last]
Channe! Setup [LA 1—Next]
Arm Control [LA 1—Next]
Trace Control [LA 1—Next]

Figure 3-29. Windows menu.

Command Meaning/Use 38 ke
Tile Windows Arranges all open windows into tile pattern that fill the screen g T
Stack Windows Stacks all open windows into a stack showing all title bars 8y

SR SR, DEp, §- ey
<window list>

— - - — —
List of all open windows; A checkmark indicates which is the

active window; Selecting a window title from the list makes
that window the active one

Viewing Special
Command
Menus

Table 3-5. Windows menu commands.

Observe the special command menus for each
window.

All the setup and display windows have special menus that
appear to the right of the standard menus. The menus contain
special commands and choices for the corresponding setup or
display window. Only the special menu for the active window
is present on the menu bar. All of the special menus are called
options except the Trace Control special menu. Itis called
Trace Ctl.

The following sections contain brief descriptions of each special
menu. Remember, in order to see the special menu for a certain
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window, that window must be the current active window. For
detailed information on each special menu, see the chapter on the
corresponding window in the Learning the CLAS 4000 section
of the manual.

Open and observe the Channel Setup Options menu.

Go to the Channel Setup window to make it the current active
window. Open the Options menu on the top menu bar (see
Figure 3-30). The 0ptions menu commands are used to set the
threshold for the probes and the colors of selected channel
groups. Table 3-6 contains a summary of the commands.

Show Threshold ’
Color 4

Figure 3-30. Channel Setup Options menu.

Command Meaning/Use a6 ke
Show Threshold Opens dialog box for setting probe thresholds
Color Used to change color of selected channel group

40

Table 3-6.

Channel Setup Options menu commands.
Open and observe the Trace Control Trace Ctl menu.

Go to the Trace Control window to make it the current active
window. Open the Trace Ctl menu on the top menu bar (see
Figure 3-31). The Trace Ctl menu commands are used to select
the Trace Control mode, enable/disable the output menu, and
open the pattern and range definition windows. Table 3-7
contains a summary of the commands.

Trace Ct |
vPredefined Mode
Full Feature Mode

Show Patterns
Range Detection...
Show Output Field

Figure 3-31. Trace Control Special menu.
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Command
Predefined Mode

Meanins,’Use

dkey

Puts the Trace Control window into the Predefined Mode
for use with simpler triggering schemes

Full Feature Mode

Puts the Trace Control window into the Full Feature Mode
for use with complex triggering schemes

Show Patterns

Opens the Pattern Definition window for defining the patterns
that are used in the triggering scheme

Range Detection...

Opens the Range Definition window for defining the ranges
that are used in the triggering scheme

Show Output Field

Enables/Disables the Outputs menu used to send trigger

signals from the CLAS 4000 chassis to other instruments

Table 3-7.

Trace Control Special menu commands.

Open and observe the Arm Control Options menu.

Go to the Arm Control window to make it the current active
window. Open the Options menu on the top menu bar (see
Figure 3-32). The Options menu command is used to set the
edge tolerance for Last/Reference comparisons. Table 3-8

contains a description of the command.

|_Edge Tolerance

Figure 3-32. Arm Control Options menu.

Command

Meaning/Use

36 key

Edge Tolerance

Opens dialog box used to set the edge tolerance used to allow
minor skew between Last data and Reference data during
comparisons

Table 3-8.

Arm Contrel Options menn command.

41



@ Part 1 Getting Started

Open and observe the Timing display Options menu.

Go to the Timing Display window to make it

Dertical the current active window. Open the Options

er.tlca Exp. > menu on the top menu bar (see Figure 3-33).

Horizontal Exp. ) The Options menu commands are used to

Group %6 manipulate the display, initiate on-screen

UnGroup %U comparisons between Last and Reference data,
and open the Timing Info dialog box. Table 3-

Goto Ci 9 contains a summary of the commands. You
can change the horizontal and vertical

Goto C2 expansion from the keyboard. Holding down

bote Lf the <opt ion> key and use the arrows as

Goto Sample... indicated in the table.

Get C1

Get C2

el (L

Compare ®=

Color >

Timing Info...

Figure 3-33. Timing Display Options menu.
Command Meaning/Use 3 ke
Vertical Exp. Opens side menu used to change the vertical opt.
resolution of the display opt. 4
Horizontal Exp. Opens side menu used to change the vertical opt. «
resolution of the display opt. —
Group Groups together selected channels into a bus *G
Ungroup Ungroups selected bus into individual channels % U
Goto C1 Moves the display to the portion of sample memory
containing cursor C1
Goto C2 Moves the display to the portion of sample memory
containing cursor C2
Goto Sample... Opens dialog box used to specify destination sample number;
Closing dialog box moves the display to the specified sample
Get C1 Brings the C1 cursor onto the current display
Get C2 Brings the C2 cursor onto the current display
Compare Initiates an on-screen comparison between Last and Reference =
data; Miscompares are indicated as ghost waveforms on top
of actual waveforms
Color Used to change the color of selected channels
Timing Info... Opens the dialog box containing the Timing Info; See
Chapters 8 and 11 for more information
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Table 3-9.

Timing Display Options menu commands.
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Open and observe the State display Options menu.

6o to Cl

Go to the State Display window to make it the

X1 current active window. Open the Options
Sototz x2 menu on the top menu bar (see Figure 3-34).
Go to sample... %6 The Options menu commands are used to
manipulate the display, and initiate on-screen
Get C1 comparisons between Last and Reference data.
oo g2 Table 3-10 contains a summary of the
° commands.
Find... xF
Compare K=
Ciear the marker data
Ldit Baference
Display Setup...
tarce to objerct made
Disassembie Nram tap line
Disassembler Format...
Disassembler Cantig...
State Display Options menu.
Command Meaning/Use 5 ke
Go to C1 Moves the display to the portion of sample memory 1
containing cursor C1
Go o C2 Moves the display to the portion of sample memory %2
containing cursor C2
Go to Sample... Opens dialog box used to specify destination sample number; | 38 G
Closing dialog box moves the display to the specified sample
Get C1 Brings the C1 cursor onto the current display
Get C2 Brings the C2 cursor onto the current display
Find... Opens dialog box used for searching through the data for #F
certain pattern(s)
Compare Initiates an on-screen comparison between Last and Reference | 98 =
data; Miscompares are indicated with a # sign in the
marker area to the left of the samples
Clear the Marker Area Clears the area between the sample number and the data of
all markers manually placed there by double clicking; Also
clears markers left by searches and compares
Edit Reference Used to put the display into edit mode for editing Reference
data; Command is only enabled when looking at Reference
Display Setup... Opens dialog box used to set display parameters such as font
size and Time Stamp information
Force to object mode Available only in disassembler mode; see disassembler manual
Disassemble from top line Available only in disassembler mode; see disassembler manual
Disassembler Format. .. Available only in disassembler mode; see disassembler manual
Disassembler Config... Available only in disassembler mode: see disassembler manual

Table 3-10.

State Display Options menu commands.
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Quitting/
Shutdown

Exit the CLAS 4000 application.

There are three ways to exit the CLAS 4000 application, Quit,
Restert, and Shut Down. All three options are available from
the File menu.

Selecting Quit from the File menu oipens a dialog box that
offers toi save "All Setups" (see Figure 3-35). If you answer
No, you will automatically leave the CLAS 4000 application and
exit to the desktop. Clicking the Cancel button aborts the Quit
and puts you back in the CLAS 4000 software.

Quit CLAS 4000 ?

Figure 3-35. Quit dialog box.

Selecting Restart reboots the computer immediately. You do
not have a chance to save setups or change your mind.

Selecting Shut Down from the File menu turns off the
computer immediately. You do not have a chance to save setups
or change your mind. This option is very useful for turning off
the computer at the end of
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the day without having to exit to the desktop to select Shut
Down from the Special menu. Be sure to save any important
setups or data with the Save as option first.

For more information on saving setups and data, see Chapter
10.

There is actually a fourth way to exit the CLAS 4000 software.
Pushing the button on the back of the computer turns it off. You
can do this at any time regardless of where you are and what you
are doing. This method is not very graceful, however, and
should only be used as a last resort.
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Overview

maAar L A
This chapter explains how to assign one or more data boards in

the CLAS 400(3yt0 the logic analyzer, and how to choose names
for the analyzer to suit your specific problem solving needs.

Getting to know the Configuration Window

The Configuration window is the first window you see each
time you start using the CLAS 4000. By defauit, the
configuration window appears in the center of the screen when
you run the CLAS 4000 application. If you have already closed
the Configuration window and you want to open it again, select
Show Configuration from the Control menu.

The Configuration window has two main parts (see Figure 4-1).
The lower portion of the window tells you how many data
boards are installed in the CLAS 4000. For each slot in the
chassis, there is an icon area that either says 96 chnl data bd or
Empty slot depending on whether or not there is a data board
installed. If a slot has a data board installed that is not currently
being used, the icon area will contain a board icon. If the board
is assigned to the analyzer, the icon area has just a greyed box.

The upper portion of the window shows you how many data
boards you are currently using in the analyzer and how many
total channels are available.

SNBSS CLAS 4000 Configurotion

B e s
The Logk Analyzers
LA1 LA 2 LAx LAX
=B 4
96 chnl Anaiyeer
Siot A Siat 8
Unassigned Boards:
SlotA SktC SktD
- 4 =
96 ohnl deta bd 96 o data bd 96 ohwi data bd

Figure 4-1. Configuration Window

In Figure 4-1, there are two data boards in the CLAS 4000
chassis. The board from slot A is being used in the analyzer,
LAL, for a total of 96 channels. Slot B has another 96-channel
data board that is not being used.
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Board

Assignments

Assigning the data boards to the logic analyzer

You can assign additional boards to the logic analyzer by using
the mouse to drag the board icons from the lower portion of the
window up to the analyzer name in the upper portion. As you
drag boards to and from the analyzer, a dialog box may appear
asking you if you want to save the analyzer before
adding/removing the board. If you click Yes, the save window
appears so you can save the current setup of the analyzer. See
Chapter 10 for more information on saving setups.

You can assign all of your data boards to the analyzer as long as
they are kept in contiguous order. For example, you could drag
boards from slots B, C, and D up to LA 1 and have 288
channels, but you could not assign boards from slots A, B, and
D to LA 1, and leave the board from slot C unused. Assigning
more boards to a logic analyzer increases the number of usable
channels, at a rate of 96 per board.

Various clocking schemes can reduce the number of available
channels while increasing the memory depth. For example, in
10 ns and 5 ns internal clocking modes, the number of
available channels per board is reduced by a factor of 2 and 4
respectively. In these modes, the sample memory depth
increases by the same factors. Table 4-1 shows the relationship
between sample rates, channel count, and memory depth.
External clock signals must be included in the channel count,
and Latch clocks can also affect the number of channels

available. See Chapter 5 for more information on clocking
modes.

Sample Rate
<50 MHz

Internal or External

1 Board

96 Channels
4K Samples

2 Boards

—————
192 Channels

4K Samples

4K Samples

3 Boards | 4 Boards l
288 Channels

384 Channels
4K Samples

100 MHz

Internal or External

48 Channels
8K Samples

96 Channels
8K Samples

144 Channels
8K Samples

192 Channels
8K Samples

200 MHz
Internal

24 Channels
16K Samples

48 Channels
16K Samples

72 Channels

16K Samples

96 Channels
16K Samples

Table 4-1 Configuration Combinations.

The channel reductions are actually done across each half of the
data board, not across the whole board. For example, with a
one-board analyzer in 100 MHz internal clock mode, you can
use half of the channels. You can use any 24 channels out of the
lower 48 and any 24 channels out of the upper 48. In 200 MHz
mode, you can use any 12 channels from the lower half of the
board, and any 12 channels from the upper half. Keep in mind
that the whole board (in fact, the whole analyzer) must be
clocked at the same rate. See Appendix E for description of
State Measurements to 100 MHz.
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If you intend to assign more than one board to the logic analyzer
and sample data with an external clock, you must use a Multi-
Module Clock Probe to synchronize the clocks to each board.
See Chapter 12 for more information.

If you want to open a setup file from the hard disk into the
CLAS 4000, you must configure the analyzer with the proper
number of boards first. For example, if you want to load a
setup that was created with two data boards, you must configure
the analyzer with two boards before you can load the setup.
See Chapter 10 for more information on saving setups.

Getting information about the logic analyzer

You can also use the Info... button to get information on the
logic analyzer. Click on the board icons in the analyzer portion

b))
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of the window. Select the analyzer and click the Infe... button.
The Machine Infe window appears (see Figure 4-2).

sCJ== Machine Info [LA 1] The Kind item tells you how many channels
\ Default Name [X are available in the current logic analyzer
configuration.
LA 1

Kind : 96 channel Logic Analyzer The Depth item tells you the sample memory
Depth: 4,096 samples depth of the boards.
Where: CLAS 4000 (SCS! 4) The Where item tells you the SCSI address

Slot: 4 (ID number) used by the CLAS 4000.

Type: CLK = Internal 40

upe rernatTEns The Slot(s) item tells which slot(s) in the
CLAS 4000 contain the date boards assigned to
the analyzer.

Figure 4-2. Machine Info Window. The Type item tells you the current clocking

mode used by the analyzer.
Naming the logic analyzer

The default name for the analyzer is "LA 1." You can change
this name by clicking the Default Name checkbox to uncheck
it. An editable text field appears around the default name.
Change the name to whatever you want (see Figure 4-3). For
example, it can reflect the data sampling method or the user's
name. This name is saved on the hard disk in the setup file and
is used whenever you load the setup. The name appears at the
top of all the setup and display windows.

ni
L]
([}

Machine Info [68040 Debug] =]

%. Default Name D
68040 Debug

Kind: 96 channel Logic Analyzer
Depth: 4,096 samples

Where: CLAS 4000 (SCS!| 4)
Slot:B

Type: CLK = Internal 40 ns

Figure 4-3. Changing the Analyzer Name
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&
B

i Help Channel Setup...

Last
Reference

LA 2: Next
Last
Reference

LR a0 Nent
fael
Reference

LR s Nent
fast
Referenge

Figure 5-1. Channel Setup menu.

This chapter explains how to use the Channel Setup window to
assign probe channels to groups so they appear in logical order
in the State and Timing displays. You will learn how to define
external clock schemes for State recordings, and how to specify
the internal clock sampling rate for Timing recordings. Polarity,
labeling, and display radix choices are also explained.

To open the Channel Setup window, pull down the Channel
Setup menu and choose LA 1: Next (see Figure 5-1).

The first option in all the setup window menus is always a Help
option. Selecting this option opens a Help window that
provides information about using the window. The three
remaining options are the setup windows for Next, Last, and
Reference.

The term "Next" is used to describe the recording you are

currently setting up. It is the next recording you will take on the
CLAS 4000.

The "Last" recording is the one most recently taken. It shows
the data captured the last time the CLAS 4000 took a
measurement and the setup used to capture the data. Each time
you take a new measurement, the Last data is replaced with the
newly recorded data, and the Last setup is replaced with the
Next setup that was used to record the data.

A "Reference" recording is one you have transferred from a
Last recording or loaded from the hard disk. The Reference
setup is used to record the Reference data. Reference data can
be compared to the Last data. The data and setup are not
replaced until you use the Transfer menu to put another Last
recording into Reference or load data from the hard disk.

Nommally, you will only work with the Next setup, since this is
the setup that will be used to collect the next batch of data. You
would only select Last or Reference setup windows if you
wanted to observe the setup that was used to collect the Last or
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Overview

Reference data. Since these recordings have already taken place,
there is very little you are allowed to change in these windows.

For example, if the data in Last memory was collected with and
external clock, the Last Channel Setup shows the external
clocking scheme that was used, and there is nothing you can do
to change it. If you want to use an internal clock for the next
recording, you must change it in the Next setup. There are a
few things that you can change in the Last and Reference
Channel Setup windows. If the Last data is displayed in Hex,
and you want to see it in binary instead, you can go to the Last
Channel Setup window and change the radix. If you want
future recordings to be displayed in binary also, you will have to
change the radix in the Next Channel Setup window.

Once you have created a setup that you like, you can save it on
the hard disk for future use. You can also use the options in the
Transfer menu to create Next setups from the setups used to
collect the Last or Reference data. See Chapter 10 for more
information on saving and transferring setups.

Getting to know the Channel Setup window

The Channel Setup window is shown in Figure 5-2. The main
part of the window contains the information about the channel
groups. The groups, "Address," "Data" and "Status" are the
default groups and are used as examples.

ggm Channe! setup ILR 1-Neﬂt] e
Sampling: | Internal | Rate: | 40ns | TimeStamp: 40ns

T
@ Label:faddress

Radix Hew
Chennels | A15-A08 ] R31-A16 ] R47-R32 ]
Polarity fressasissed] frrsanaaansyd Lovrrriveeed
Clacked by

H0ato BEStatus

Figure 5-2, Channel Setup Window

Each group column has several rows of information. The labels
at the left of the window indicate the purpose of each row. The
first and second rows contain the group's name, or label, and
the display radix. The third row contains the Channels box
which is used to assign channels to the group. The fourth row
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Figure 5-3. Channel Setup
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has the polarity information, and the fifth row is used in external
clocking mode to specify the latch or clock for each group. You
can add, delete and insert groups to this channel format.

The State Display window uses the formats defined in this
window to display the data. The Timing Display window
shows the data from the individual channels in each group. The
most significant channel from the left-most group will be at the
top of the Timing Display window.

The top line of the window contains fields for specifying the
sample clock. If you select external clocking mode, additional
fields appear at the bottom of the window.

The right-most menu on the top menu bar is the Options menu
for this window (see Figure 5-3). The menu is only available
when the Channel Setup window is the current active window in
the display. The Show Treshold option is described in the
Threshold section of this chapter. The Color option is used to
change the color of the selected group. The Inserting or
Appending a new group of channels section of this chapter
describes how to select a channel group.

Changing a label for an existing group of channels

The cursor changes to an "I beam" when it is over the group
label field. This is an indication that the field contains editable
text (see Figure 5-4)

++++++ 4

!
] Ai5-Aee )

Figure 5-4. Editing the group labels.

There are three ways to change the group label: replace the entire
label with a new one, replace part of the old label with new
characters, and insert new characters into the old label.

To replace the entire label, click on the label to select it. Type
the new label. Press <return> to complete the change.

To replace part of the old label with new characters, click on the
label to select it. Select the characters you want to change by
dragging across them with the cursor while you press mouse
button. Type the new characters.
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To insert new characters into the old label, click on the label to
select it. Click again at the desired insertion point. Type the
new characters.

Inserting or appending a new group of channels

To append a new group of channels to the list of groups, select
the Append option from the Edit menu (see Figure 5-5). A new
group named, "New Label," appears at the end of the list. You
may add groups to the list even if they do not fit in the window.
Use the scroll bar at the bottom of the window to scroll the
window to the right.

Sampling: Internal
i o

‘fAddress

Radix
Channels |[@i5-Ae8 )
Polarity l+++++++++++;|

Figure 5-6. Selecting a group column.

To insert a new group, first select any existing group column
by clicking in the blank space directly above the label. The
cursor becomes the plus symbol when it is over the correct place
(see Figure 5-6). After clicking in this space to highlight the
whole column, select Insert from the Edit menu to insert the
new group to the left of the selected group. You can also make a
copy of the highlighted group by selecting Duplicate from the
Edit menu.

Deleting an existing group of channels

Select the group column as described in the previous section.
Delete the group by pressing Delete key on keyboard.

Changing the width of a group's column

If you have many groups, you may want to make each column
very narrow so you can fit more on the screen at one time. You
can change the the width of a column by putting the cursor in
between two group labels. The cursor becomes the spreader
bars symbol when it is over the correct place. Hold down the
mouse button and drag the column edge left or right as shown in
Figure 5-7.
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Figure 5-7. Changing the width of the group column.

Determining which probes and channels you are
using

If you have ever worked with many probes at once, you
probably have found yourself holding a probe and wondering
which probe it is. One common solution is to trace the probe
cable back to the analyzer to see where it is connected. Another
solution is to get some tape and label each probe. This works
fine until you accidentally connect the probes to the wrong
connectors on the analyzer.

The CLAS 4000 offers a better solution. All the probes are
identical and can be connected to the analyzer in any order. To
determine which probe you have, hold down the blue membrane
switch on the probe case. After a second, the Probe ID pop-up
window appears on the computer screen telling you which
channels are connected to the probe.

Each probe has twenty-four channels. A sticker on the probe
case indicates which color flying leads correspond to which
channel number. The sticker has four rows of information, one
for each possible position of the probe in the four data board
connectors.

The Probe ID feature does not operate if the probe is connected
to the Probe Test connector or the Inputs dialog box is present
on the screen. See the following section for information on the
Inputs dialog box.

Assigning channels to a group

Once you have named your groups and connected the channels
to your target board, you need to specify which channels belong
in which group, and in what order.
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sampling:

Click on the Channels box for the group you
want to define (see Figure 5-8).

The Inputs dialog box appears showing which
channels are currently selected (see fig 5-9).

Radix The four main rectangles represent the four
probes that can be attached to a data board.
Channels |[R15-Ae8 ) | Each rectangle is an end view of the probe with
Polarit 12 channels on the top and 12 channels on the
olarity IMAARARARRRAR bottom. The left-most probe has channels 00
through 11 on the top row and channels 12
Figure 5-8. Opening the Inputs dialog box. through 23. The right-most probe has channels
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72 through 95, etc.

MSC-> Channel(s) defined for Address ->LSC
A1SAI4 RIS AI2A1T1 A10 RADY ROB RO? AO6 RDS RO4 RG3 AD2 ADT ROD

Figure 5-9. Inputs Dialog Box

The lower left comer of the dialog box contains a square icon for
each data board assigned to the logic analyzer. If there is more
than one board assigned, you can select different boards by
clicking on the corresponding square icons. The four larger
rectangles always represent the four probes for the selected
board.

The currently selected channels are listed at the top of the
window. The letter in front of each channel number in the list
indicates which data board the channels is on. For example, the
default configuration has channels A15-R00 assigned to the
group "Address." The R in front of each number means that the
channel is from data board A. The R does not stand for Address.

To select channels for the group, click on the little boxes
representing each desired channel. As you select channels, they
are added to the list at the top of the dialog box. Up to 32
channels can be assigned to each group. You can unselect a
channel by clicking on it again, or click on the Clear Al button
to unselect all the channels.
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When you highlight the channels for the group, you are also
defining the order that you want them to be displayed. The first
channel highlighted will be considered the most significant
channel in this group. The last channel highlighted will be the
least significant. For example, highlighting A0?—R00 will make
A07? the most significant channel. Highlighting AB0—AR07? will
make A00 the most significant. The data collected for each
group will be displayed in the State display with the most
significant channel on the left and the least significant channel on
the right.

Click on the 0K button to leave the window and define the
highlighted channels as the group. If you have made mistakes
and you want to leave the window without changing the group's
channel assignments, click on the Cancel button.

The channel designators for the selected inputs appear in the
Channels box of the group's column (if there is room) with
commas between those that are not adjacent.

Collecting data from a multiplexed bus

Many microprocessors have multiplexed address and data
busses. The address and the data are present on the same
channels, but at different times. To collect this type of data, you
do not have to double probe the bus channels. You can assign
the same exact set of channels to the two different groups,
Address and Data.

In order to demultiplex the information, you need to sample the
information on the channels at different times. For example,
you need to latch the Address group information early in the
microprocessor's instruction cycle and sample the Data group

infarmati taral Jmfrman et o
information at the end of the cycle. Additional information on

how to clock these groups at different times is discussed in the
External Clocks section later in this chapter.

When you assign a channel to two different groups, the data
from the channel is stored in memory as if it were from two
different channels. This uses up the sample memory in the data
boards at twice the normal rate.

For example, if you demultiplex a 16 channel Address/Data bus,
the Address information is stored in sample memory as 4K
samples of 16 channels. The Data information is stored as 4K
samples of another 16 channels. Therefore, you have used up
32 channels worth of the available 96-channel memory for that
data board. There is only room for 64 more channels of
information even though you only have 16 of the 96 probe leads
connected.
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You can only demultiplex 48 of the 96 channels on a data board.
In fact, due to the internal architecture of the board, you can only
demultiplex 24 of the lower (Left) 48 channels and 24 of the
upper (Right) 48. However, you can pick any 24 of the 48
channels. Keep in mind that each external clock signal also uses
up a channel.

Selecting the display radix for a group of channels

The second row in each group column contains the Radix field.
Click on the radix to open a pop-up menu, and choose the new
radix you wish to use (see Figure 5-10). The selected radix will
be used to display the data in the State Display and the Trace
Control Pattern Definition window. The Symbol radix is used
to display user-defined symbols, or labels, whenever certain
patterns are present in the data for that group. See the following
section for more information on symbols.

I

Sample clock Biﬁa;'g

V Quad

Had vHex Hex

Channels i) 31-AT6 |
Decimal

Polarity Symbol b+

Clacked by Edit Symbaols

Figure 5-10. Selecting the Radix.

Assign a radix setting that is logical for the number of channels
in the group. For example, hex radix is most logical for
channels in groups of four (four binary digits for each digit of
Hex code). You can select any radix for any number of
channels, and the CLAS 4000 uses the channels to create as
many digits in the chosen radix as possible.

Displaying the symbol table

You can display the data from any group in a Symbol radix.
This means that the State Display will substitute user-defined
symbols for certain patterns in the data. It is especially useful to
have labels like "Wait," "IOread" or "memwr" in a Status
column of the State Display instead of the raw Hex values (See
Figure 5-11). You do not have to define symbols for all
possible patterns that can occur in the group. If there are no
symbols defined for a certain pattern in a group, the raw data
will be displayed in Hexadecimal.
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[C Sample Address Data
0000@ FSF4 F7F6
90001 EQES EBEA
20092 DDDC DFDE
00003 D1DO D3D2
oooe4 CSC4 C7C6
20005 BOBS BBBA
00006 ADAC AFAE
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Data Wr Ascii
Fetch -
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1/0 Rd Symbol

Figure 5-11.

it Symbols
Symbols in the State Display.

Figure 5-12. Displaying the symbol table.

To display the symbol table for a certain channel group, choose
Edit Symbols from the Radix menu for that group as shown in
Figure 5-12. The Symbol Table dialog box appears showing the
symbols currently defined for this group.

Use the radix menu at the top of the window to specify the radix
you want to use for defining the symbols (see Figure 5-13).
This radix will also be used in the State Display for any patterns
that do not have corresponding symbols.

Symbol Table for “Status” Symbol Table for “Status®
Symbols wvalue in: [_Binery | symbols value in: [_Hew |
ors ] eee & (oeiete ) et e O (Detete
Oata Rd 1001 Data Rd °
e Ists e
Idle 1x1x idla I
o 5] (Save )
Figure 5-13. Symbol Table dialog box. Figure 5-14. Symbol table with semi-care

characters.

The symbol table can be displayed in Hex even if individual bits
are defined as x's. The resulting Hex character is a "Hex x" and
is represented by the symbol £ as shown in Figure 5-14. These
characters indicate that some bits are x's, but not all of them. If
all four bits were x's, the hex character would also be an x. Hex
x characters are used other places in the CLAS 4000 software.

When you are finished with the symbol table dialog box, click
the OK button to close the dialog box and return to the Channel
Setup window. The radix for the group is automatically set to
Symbol and symbols you defined will be used in the State
Display. You can also click Cancel to close the window
without implementing any of the changes you made.
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Adding a symbol

To add a new symbol to the list, click the Add button. A new
line appears in the list with the symbol name, "untitled," and the
pattern defined as all X's (don't care). Enter the symbol name
the same way you entered the names for the channel groups.
Highlight one or more of the characters in the pattern to the right
of the symbol name, and type the new value. If a symbol
definition does not contain a 1, the value taken is Don't Care for
the symbol.

Deleting a symbol

To delete a symbol from the list, click on the box to the left of
the symbol name to highlight the entire line (see Figure 5-15).
Click the Delete button to delete the symbol.

Symbol Table for “Status”

P
Symbols  value in:
| JReset = X Delete
Data Wr 8
Data Rd__ |9
inst Rd :]
idle 1

Figure 5-15. Selecting a symbol from the list.

Saving the symbol table

The symbol table is automatically saved with

Symbol Table for “Address”

the rest of the setup when you select Save from

Symbols value in:

the File menu. You can also save the symbol

Reset

inlt sub

port @

port 1

stack base

o200
2200
Foxx
Fixx
8000

table separately on the hard disk for future use.
Click the Save button in the Symbol Table
dialog box. A Save dialog box appears that is
very similar to the one used to save setup files.

(=3

how to use a Save window.

See Chapter 10 for a detailed description of

o

Figure 5-16.
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Symbol table created in the
Symbol Table dialog box.

Symbol tables, like the one shown in Figure 5-
16, that have been saved from the CLAS 4000
onto the hard disk can be edited from the
desktop using standard text editing software
packages. When you save the symbol table on
the hard disk, it is saved as a file with the
format shown in Figure 5-17.
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Reset 0x0 Oxffff Reset..... » 0x09 OxffE£q
init sub 0x200 Oxffff init.sub..» 0x200» Oxff££q
port O 0x£000 Oxf£00 port.0....+0xf000» Oxf£00§
port 1 0x£100 O0x£f£00 port.1....+0x£100% Ox££009
stack base 0x8000 Oxffff stack. base® 0x8000% Oxfff£q
Figure 5-17. Symbol table file. Figure 5-18. Symbol table file

with edit marks displayed.

The symbol file is a standard ASCII file that can be viewed and
edited in a text editor. The file uses three columns to store the
symbol table information. Figure 5-18 shows the same file with
edit marks displayed. The small dot indicates a “space”
character (ASCII code 20 Hex). The arrow indicates a "tab"
character (ASCII code 09 Hex) which is used to separate the
columns. The paragraph mark at the end of the line indicates a
"carriage return” character (ASCII code OD Hex).

The first column is the symbol label. This field is always ten
characters long. If the label is less than ten characters, spaces
are added to pad the field.

The second column contains the data value. The first two
characters are always "0x" to indicate that the values are in Hex.
The remaining characters are the Hex representation of the data
values. Leading zeros are not included. For example, the
"init sub" symbol corresponds to the address value "200"
Hex.

The third column contains a mask to indicate which bits in the
data value are used, and which are x's ("don't care's"). If the
symbol value contains no x's, the third column can be omitted.
The first two characters are always "0x" and the field has the
same number of bits as the data field in the second column. A
value of “1" means that the corresponding bit in the data field is
used as part of the symbol specification. A value of "0" means
that the corresponding bit in the data field is ignored and this bit
is an "x" in the symbol table.

For example, the "port 0" and "port 1" symbols have
"££00" as their masks (see Figure 5-17). The most significant
eight bits of the data value are used as part of the symbol
specification because the mask contains eight 1's ("££" in Hex).
The least significant eight bits of the data value are ignored.
These bits are x's in the symbol table.

The "tab" delimiters between the columns allow the file to be
easily imported into data bases and spread sheets.
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Symbol Table for “Status” Reset 0x0 0Ox8
Symbals vatue In: [_Binary ] Data VWr 0x8 Oxf
Reset o 5 (oeiete ) Data Rd 0x9 Oxf
Ear et Inst Wr Oxc Oxf
st i | 1100 ok ] Inst Rd 0xd Oxf
I:Te 1% 1% Idle Oxa Oxa

Figure 5-20. Symbol table file for
s symbols defined in binary.
Figure 5-19. Symbol table in Binary

format.

The symbol tables can also be created in binary format as shown
for the "Status" group in Figure 5-19. Binary format allows you
to edit each bit individually and specify x's for certain bits.

The saved symbol file uses the same format as before and is
shown in Figure 5-20. The data and mask values are stored in
Hex even though they were defined in Binary.

In the original symbol table shown in Figure 5-19, the symbol
"idle" is defined as "1x1x" Two of the bits are x's so the
mask for this symbol has "0's" corresponding to those bits. The
other two bits are defined, so the mask will contain "1's" in
those bit locations. The Binary representation of the mask is
"1010," so the Hex value is "A" (see Figure 5-20). Only the
first bit in the symbol "Reset" is defined, so the mask is
"1000" ("8" in Hex).

Loading the symbol table

You can load an existing symbol table from the hard disk into
the Symbol Table dialog box by clicking on the Load button. A
Load dialog box appears that is very similar to the one used to
load setup files. See Chapter 10 for a detailed description of
how to use a Load window.

You can load a symbol table even if you already have a list of
symbols in the Symbol Table dialog box. The loaded table is
appended to the existing list.

Symbol tables can be loaded for each channel group in the
channel setup window. The number of bits in the symbol table
data values is the same as the number of channels in that group.
A 16-bit channel group has symbols with 16-bit data values.
You should only load symbol tables that have the correct number
of bits, but you can load the table even if it does not. The
symbol values are adjusted to make them the right width. If the
table has too few bits, leading x's are added to the data values.

If the table has too many bits, the most significant bits are
truncated.
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Importing symbol tables from other sources

The symbol table file format was discussed in detail in the
Saving the symbol table section of this chapter. Any symbol
table files can be loaded into the Symbol Table dialog box as
long as they have this format. The tables do not need to be
created in the CLAS 4000 software. They can be written from
scratch in a text editing program. If you use a text editor that is
also a word processor, make sure that the file is saved in a "text
only" mode so that formatting characters are not included.

The files can also be imported from a software development
station's linker output. For example, you write code for your
target system that you then compile and link. The output of the
linker usually includes the microcode that you burn into
PROM's and a symbol table that contains all the symbols you
used when you wrote the code. Your target board runs the code
in the PROM's.

You can connect the CLAS 4000 to the address and data busses
of you target board and watch the code execute. The format of
the symbol table output from the linker should be very
similar—if not identical—to the CLAS 4000 symbol table
format. Load the symbol table into the CLAS 4000 for the
address group and select "symbol" radix. The symbols are
displayed in the address column of the State Display. Your
source code symbols can be used to debug your target.

Changing the polarity of a channel for the State
display

Your target system may have signals which are active low. The
signals are at a voltage level below the threshold when they are
true, and above the threshold when they are false. When you
look at the data in the State Display, you must look for zeros on
these signals to find where they are true. By changing the
polarity, you can change the way these signals are displayed in
the State Display.

The fourth row in each channel group's column in the Channel
Setup window contains the polarity field. There is a "+" or "-"
character for each channel in the group. The characters are
arranged with the most-significant on the left and the least
significant on the right. If the group column is very narrow, or
the group contains many channels, you may not be able to see all
the “+" and "-" characters in the polarity field. To see all the
characters in the field, you can change the width of the column.
See the Changing the width of a group’s column section of this
chapter.
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Thresholds

To change the polarity, highlight the "+" or "-" character(s) in
the polarity field that you want to change by clicking on a
character or dragging across a group of characters. Type a "-"
or "1" for negative polarity, or type a "+" or "0" for positive
polarity (see Figure 5-21).

Polarity |:-k++++ ______

Figure 5-21. Specifying the polarity of a channel.

Changing the polarity only affects the way the data is displayed
in the State Display. The timing display always shows the data
in positive polarity. The patterns in the Trace Control Pattern
Definition window also assume positive polarity.

Assigning thresholds to probes

The default threshold for all channels is TTL. Any signal
detected above 1.4 Volts is considered High, and below 1.4
Volts is Low. You may want to change the threshold levels for
the probes if, for example, your data is ECL.

To open the Threshold dialog box, select Show Threshold from
the Options menu or click on the threshold icon on the left side
of the Channel Setup window (see Figure 5-22).

gmﬁ
Sampling: | Internal |
mg Label:

Rﬂdh! | Symbol I

Channels [HIS-HBB ]

Polarity Fh+rb bbbt

Clacked by

Figure 5-22. Threshold icon in Channel Setup window.

The Threshold dialog box appears as shown in Figure 5-23. In
the center of the window is a large rectangular shape with a pop-
up menu in the top half and the bottom half. This shape
represents the end of a data probe. To determine which probe is
currently represented, look at the left and bottom of the dialog
box. On the left side, there is an icon for each data board. The
selected icon indicated which board contains the probe. On the
bottom of the dialog box, there is an icon for each of the four
probes on the selected board.



Chapter 5 Channel Setup

Threshold

(vart ) (_vama ) (vene ) (Cwaec ) (_ueep J

Figure 5-23. Threshold dialog box.

The rectangular shape in the center of the dialog box can only
represent one probe at a time. To switch to another probe, click
on a different board and/or probe icon. To switch to another
board, click on the desired board icon on the left of the dialog
box.

To change the threshold for the bottom or top half of the probe,
click on the corresponding pop-up menu and select the new
threshold (see Figure 5-24).

Thresheld
C vart ) (_vera ) (_vann_) (Cuaec ) (C_uses )
Boards:
i
n ECL
———— URRT -
URR A
van B
URR € ]

Probes: Qﬁ" W qﬁ

e —— emsrmmrr— |

Figure 5-24. Selecting a new threshold.
Using variable thresholds

In addition to the TTL (1.4V) and ECL (-1.3V) thresholds, there
are several variable thresholds, VAR T, URR A, YAR B, VAR C,
and UAR D. Some of the variable threshold choices may be
disabled (greyed) depending on the number of boards
configured for the analyzer. VAR T is a global threshold and
always available. Threshold UAR A through UAR D are only
available if the analyzer is configured to include data board A
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through D respectively. In the example in Figure 5-26, the
analyzer is configured for data board f only, so URR B, URR C,
and URAR D are all disabled.

To set the voltage level of a variable threshold, click on the
corresponding threshold button at the top of the dialog box (see
Figure 5-26). A new dialog box appears like the one shown in

Figure 5-27.
Threshold
(Cvary, ) (_vare ) ( vams ) ( uskc ) ( unro )
Boards: Threshold Name: [UAR T | [ ok ]
l m ]
a Threshold Iloltage:
L [E—
(Concel) Figure 5-27. Variable Threshold dialog b
Probas: igure JS-Z/. ariaple resno 1a10g DOX.
R

Figure 5-26. Opening the Variable
Threshold dialog box.

You can use the Variable Threshold dialog box to change the
threshold name and voltage level. The threshold voltage can be
set to £10 Volts in 10 mV steps.

Clocking Determining the best clocking scheme for your data

Techniques
The first step in setting up the clocking scheme for your
measurement is to decide which clocking method best suites
your needs. If you want to make a state measurement and
sample data synchronously with your target, you must use an
external clock to tell the CLAS 4000 when to sample. You can
use a combination of signals or a single channel as the external
clock, and you can collect data at a rate of up to 50 MHz. See
the External Clocks section of this chapter and Chapter 12 for
more information on external clocking.

If you want to make a timing measurement and sample data
asynchronously with your target, you must use an internal
clock. The standard internal clock rates are from 50 ns clock
period to 500 ms. There are also three special internal clock
modes with sample periods of 20 ns, 10 ns, and 5 ns. The

10 ns and 5 ns modes use interlacing techniques which increase
the sample memory depth and decrease the available channel
count. See the following section for more information on
internal clocks.
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Using standard internal clocking mode

To use one of the standard internal clock rates, choose Internal
from the Sample Clock: pop-up menu in the upper left corner of
the Channel Setup window (see Figure 5-28). This specifies
normal internal clocking mode. To set the sample rate, open the
pop-up menu for Internal Rate: in the upper right corner of
the window and make the desired selection (see Figure 5-29).

A = Channel Setup [LA 1—-Next] s
Sampling: ~ Internal 40ns | TimeStamp:
T~ Externalp T ———

f Label: [Status ]

!Bodiu [ symbol | [ Hex | [ Hexn |
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Figure 5-29. Selecting
internal clock rate.

Figure 5-28. Selecting normal internal clocking mode.
The rate you choose appears in the internai Rate box and
appears in the lower left corner of the Timing display.

Using 20ns, 10ns, and 5ns clocking modes

If you want to sample faster than 40 ns, select one of the three
high-speed clocking modes from the top of the Internal Rate
pop-up menu (see Figure 5-30). Internal at 20 ns permits

you to sample at a rate faster than the highest time stamp
resolution.

=====—= Channel Setup [ 5 nanoseconds (1/4 channels)
» 10 nenoseconds (1/2 channels)
NS NN 20 nanoseconds (all r hannels)
‘HAddress §Data |

Figure 5-30. Selecting special
internal clocking modes.

The Internal at 10 ns mode is similar to the 20 ns mode
except it uses interlacing techniques to double the sample rate.
The memory depth is also doubled to 8K samples, but only half
the channels on the 96-channel data board can be used. The
interlacing is actually done across each half of the data board,
not across the entire board. In 10 ns mode, you can use any 24
of the lower 48 channels on a data board, and any 24 of the
upper 48.

The Internal at 5 ns mode is similar to the 10 ns mode except
the sample rate and memory depth are doubled again. InSns
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mode, you can use any 12 of the lower 48 channels, and any 12
of the upper 48. The memory depth in this mode is 16K
samples.

In choosing the clock rate, keep in mind the general rule that to
obtain a waveform of samples that closely resembles the original
waveform, you should sample at 5-10 times the frequency of the
original waveform. For example, you want to monitor changes
happening every 100 ns, you should choose an internal rate of
10-20 ns.

Selecting external clocking mode

To use an external clock to sample your data, select External
from the Sample clock: menu in the Channel Setup window
(see Figure 5-31). In this mode, several new fields appear at the
bottom of the window. These are used to define the external
clocking scheme and are explained in the following sections.

v Internal

Figure 5-31. Selecting external clocking mode.

Selecting the external clock for each group

In the simplest external clocking case, all data in all the channel
groups is sampled at the same—at the rising edge of a clock
signal. In this case, that clock signal would be considered the
Master Clock, and would be used as the clock for all the groups.
At the bottom of each channel group's column is a new field
called Clocked by. Clicking on this field opens a pop-up menu
with four options (see Figure 5-32). The default is to have
every group clocked by the Master Clock. In external clocking
mode, each channel group must be clocked by either the Master
Clock or a Latch Clock.

The Latch Clock options in the Clocked by menu are used for
other applications that require more complex clocking schemes.
The Latch Clocks temporarily save data that may no longer be
valid when the Master Clock occurs.
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Figure 5-32. Selecting the external clock for a channel group.

For example, a microprocessor usually has Address and Data
information in each clock cycle. As you collect data using an
external clock, you expect to see one sample containing Address
and Data information for each cycle.

Unfortunately, the Address is often valid at the beginning of the
cycle, and the Data is valid at the end. In this case, you need to
latch the Address with a Latch Clock early in the cycle, and hold
the information until the Data is valid. At the end of the cycle,
you sample the Data with the Master Clock. At this time, the
Data information and the latched Address information can be
moved into the CLAS 4000 sample memory as a single sample.
Even though the Address is latched prior to the Data being
sampled, both appear on one line in the State Display.

The Latch Clocks are only used to save data until the Master
Clock occurs. They do not actually move data into the CLAS
4000 sample memory. If a second Latch Clock occurs before a
Master Clock, the first data is overwritten in the latch.

|

| EFETTTN

In the Address/Data example, Latch 0 could be
specified in the Clocked by field for Address,
and Master Clock could be used for Data and

Her

fi5-A%e ) @31-Ale ) [35-A32 )

Status as shown in Figure 5-33. This same

procedure would be used to collect Data and
Address from a multiplexed bus. See the

|f+++++++++++] PR ON [++++ I

I LATCH O I I MASTER ... l

MASTER Collecting data from a multiplexed bus section

of this chapter for more information on

Figure 5-33. Using Latch assigning channels.

and Master clocks.

Defining the Master and Latch clock equations

Once you have assigned a Latch or Master Clock to each channel
group, you must define the clock equations. The clocks can be a
single channel or a combination of channels. In the lower
portion of the Channel Setup window are four long bars labeled,
MASTER CLOCK =, LATCH 0 =, LATCH 1 =, and LATCH 2 =.
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(LATCH 0
(LATCH 1
[
|
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MASTER CLK = |

Figure 5-34. Opening the
clock definition window.

These bars are used to display the clock equations. The default
setup has no clock equations defined and therefore the right side
of each bar is blank. The left end of the bar contains the clock
name.

You may rename any clock expression by clicking on the name,
but the clock on the bottom bar always functions as the Master
Clock. In this context, the Master Clock is the one that moves
any data sampled by the Master Clock and any data sampled by
any of the Latch Clocks into the CLAS 4000 sample memory.

To define the clock equations, click to the right of the equal sign
on the bar (see Figure 34). The Clock Definition dialog box
appears with the name of the clock you chose, and a schematic-
style representation of the clock equation (see Figure 5-35).

Equation

Clock |[(b*c™ )+ (e )

_AND)— Cancel

[

A OR

(=

Lo

S

E——D* MASTER CLK
1 )

(s }—

Figure 5-35.

Adding clock inputs to the clock equation

in the Clock Definition Dialog Box.

There are 6 possible clock inputs shown at the far left. The top
three can be AND'ed, and the bottom three can be OR'ed. The
results of the AND's and OR's are OR'ed in the final OR gate on
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Figure 5-37. Defining the
clock input channels.
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the right. In this way, the six inputs are combined by using
standard AND and OR logic. Channel groups assigned to this
clock are sampled at the rising edge of the final OR gate's
output.

The default equation has no clock inputs connected to the logic
gates. To connect an input, click on the open switch icon to the
right of the desired input name. A pop-up window opens with
three choices (see Figure 5-35). The top choice is an open
switch and disconnects the input from the gates. The middle
choice is a closed switch and connects the input. The bottom
choice inverts the input signal before connecting it to the gate.

As you connect clock inputs to the gates, the resulting clock
equation is displayed at the top of the window.

You can change the name of the clock by typing over the old
name on the far right. This is equivalent to changing the clock
name at the left end of the bar in the Channel Setup window.

N
. .
!:‘;s

Before you leave the Clock Definition dialog box, you must
define the channels to be used as the clock inputs as described in
the next section. After doing that, however, you can click 0K or
Cancel to leave the window. As always, 0K saves your
changes, Cancel does not. When you return to the Channel
Setup window, the new clock equation, if any, appears in the
bar for that clock (see Figure 5-36).

(LATCH 0
(LATCH 1

(LATCH 2
[MASTER CLK =(b * ¢~ ) + (e~ + g~ )

1

Figure 5-36. Clock equation displayed
in the Channel Setup window.

Defining the clock inputs used in the clock equations

Each clock input used in the Clock Definition dialog box is an
actual channel on one of the probes. You must define which
channel you want to use for each input in the equation in order
for the equation to be meaningful. Click on the button
containing the input name at the far left of the dialog box as
shown in Figure 5-37. The Clock Input dialog box appears. It
is identical to the Inputs dialog box described in the Assigning
channels to a group section of this chapter except only one
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channel can be assigned as the clock input. Selecting a new
channel unselects the old one (see Figure 5-38).

Define a new clock source:

Chennel selected: ROt

1" 00 35 24 59 48 83 72

[-]- o
asEusSsasSssssss ssas

23 12 47 36 60 95 84
1

Figure 5-38. Clock Inputs Dialog Box

The clock input name can be changed by typing over the old
name at the top. The name for the clock input will appear in the
Clock Definition dialog box.

To leave the window and return to the Clock Definition dialog
box, click 0K or Cancel.

~~. If you have more than one data board assigned to the logic
"'Q" analyzer, see Chapter 12 for more information on external
clocking with multiple data boards.

Setting the Time Stamp resolution

In external or special internal clocking mode you have the
opportunity to change the Time Stamp resolution. As you
collect data, each data sample is marked with a Time Stamp
indicating when it was sampled relative to other samples. This
information can be displayed in the State Display.

The maximum resolution of the Time Stamp is 40 ns. In this
mode, the 16-bit Time Stamp counter increments its count every
40 ns. By keeping track of the number of times the Time Stamp
counter increments and knowing that each count represents

40 ns, the CLAS 4000 software can determine how much time
has gone by between samples.

If you are collecting data very slowly or you are measuring long
periods of time, you may not need 40 ns resolution. For
example, if you are sampling data at 50 MHz, but only saving
samples that are "Write" instructions to Port 51, the sample
memory would be filled exclusively with "Write" instructions to
Port 51. These samples may occur several microseconds apart,
and the 4K samples in memory would represent several
milliseconds of time. In this case, a Time Stamp resolution of 1
microsecond may be sufficient.
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Figure 5-40. Changing the time stamp resolution.

To change the Time Stamp resolution open the Time Stamp
menu in the upper left corner of the Configuration window and
select the desired rate (see Figure 5-40). The range is from 40
ns to 500 ms.

If two samples occur within 40 ns of each other, the time
between them cannot be measured even with the maximum time
stamp resolution. The Time Stamp software recognizes this
condition and can interpolate the Time Stamp values. See the
Window Format section of Chapter 9 for more information on
Time Stamp interpolation.
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Figure 6-1. Opening
the Trace Control
Setup Window

Overview
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window in Predefined mode to define the triggering scheme for
your next recording. By using the proper triggering setup, you
can trigger on elusive or intermittent faults in your target system
and filter out unwanted data. To open the Trace Control Setup
window, select Nent from the Trace control menu (see Figure 6-
1). For a general description of the four options in a setup
menu, see the beginning of Chapter 5. See Chapter 11 for more
information on advanced uses of Trace Control.

how to use the Trace Control Setup

HUYY U WOV biiw L1 8ve il -~ -

Getting to know the Trace Control Window

The Trace Control Setup window is shown in Figure 6-2. The
default setup has the Trace Control window in Predefined mode.
The Fill Memory Task is selected and appears with its
illustration in the center of the window.

—
Trace Control [LA 1-Newt] e 5|
|

asks: Fill Memory
&

Tasks

=

& !ﬂ Levels Free: 13

Conditions

Step I
[Step #p | Store only If lnpu(.

Fill memory, then Stop

Fill Memory

LT sose

0ld —9 Newer
Increasing Time —§

el

Figure 6-2. Trace Control Window
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The menu bar includes a menu called Trace Ctl (see Figure 6-
3). This is the options menu for the Trace Control window, and
is only available when the Trace Control window is the current
active window.

Trace Cti [
vPredefined Mode
Full Feature Mode

Show Patterns
Range Detection...
Show Output Field

Figure 6-3. Trace Control options menu.

Determining the best Trace Control mode for your
application

You can use the Trace Control Setup window in two different
modes. The Predefined mode provides a list of Trace Control
macros, or Tasks, that you can use to solve all of your simple
triggering applications. The list of Tasks is designed to provide
common triggering scenarios that you can use as your Trace
Control setup.

The Predefined Tasks are macros created from low-level
language steps. All the steps are hidden, and only the main
parameters need to be selected. The Predefined Tasks do not
cover all possible triggering applications, however. You may
need to build your own setups out of the low-level language
steps.

Full Feature mode provides you with the list of steps that you
can combine with other steps or Tasks to create the desired
triggering scheme.

To determine which Trace Control mode to use, first become
familiar with all the predefined Tasks. If your application
matches one of the Task scenarios, you can use Predefined
mode. Otherwise, you can use Full Feature mode to solve your
problem.

You can select the desired mode from the Trace Ctl menu on the
menu bar. This chapter explains how to use Trace Control in
Predefined mode. A detailed explanation of Full Feature mode
can be found in Chapter 11.
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Viewing the full selection of Predefined Tasks

To view the list of Predefined Tasks, click on the Tasks menu in
the upper left corner of the Trace Control window (see Figure 6-
4). Selecting a Task from the list changes the Trace Conirol
setup to the chosen task. Each Task has an illustrated example
to help you understand it's purpose.

vFill Memory
Simple Condition Trigger,
Simple Edge Trigger
Store 'n' = Samples
Tight Sequence Trigger
Loose Sequence Trigger
End of Loop Trigger
Pulse Train Trigger
interval Limits
Store/Time R Segment
Stable Trigger Filter

Figure 6-4. Task menu.
Selecting a simple Task

A complete catalog of all the Predefined Tasks is included at the
end of this chapter. The catalog includes a description of the
capabilities and purpose of each task as well as a picture of the
Task itself.

Refer to the catalog o earn the detaiis of ail the Tasks. The
Simple Condition Trigger Task is used as an example in this
section to demonstrate the theory of using Predefined Tasks for
simple triggering and some of the common features in the Tasks.
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The Simple Condition Trigger Task is shown in Figure 6-5,
and is used to trigger on a single event. The Task has three
separate elements: Store, Search, and Fill. These three elements
are explained in the following sections. All the boxed fields are
parameters that you can change. You can also change the name
of the task by typing over the default name.

Store, filtering input to [=HRRRRHRHK|

Until a sample [is] (=Pattern 1],
Then store 5] more filtered inputs (2 to 65535)

(2048 would be 50 percent of 4K memory = center trigger).

Then

Figure 6-5. Simple Condition Trigger.

Using the Store element

The Store element, "Store, filtering input to...," appears on
the first line and is used to filter out unwanted data. Only data
samples that match the specified condition are stored in sample
memory.

The only parameter you can change in the Store element is the
store condition. The default condition is a pattern named,
"=HHRHHHHRK." The X's you see are actually the name of the
pattern, but the pattern happens to be defined as all X's and is
used as the "don't care” pattern. In the illustrated example,
samples matching the "don't care" pattern are stored. Since any
sample matches a "don't care,” this setup stores everything.
Most of the time you probably want to save all the data that is
collected, to you can leave this Store element unchanged.

If you want to filter your data, you can change the store
condition parameter. For example, if you are debugging a
certain I/O port, you may want to store only reads and writes to
that I/O address. All other data is thrown away, and the entire
sample memory contains only the desired samples. To change
the parameter, click on the parameter field and select a new
pattern or condition from the list in the pop-up menu. This is the
same type of pop-up menu that you use to change the Search
condition and it is explained in more detail in the following
section.
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Using the Search element

New OR Group... The Search element, "Until a sample is...,"
S £ oo en o e appears on the second line of the task and is
PR DEVRYS o used to find a certain event or condition. The
CLAS 4000 triggers when the condition is
Don’t care found.
HHHHHHHAH You can change two parameters in the Search
element. The "is" can be changed to "isn't"
Pattern 2 and the Search event can be changed to
Pattern 3 different events. In the example, the search
event is set to Pattern 1.
Pattern 4
Pattern 5 To change the trigger condition, click on the
Pattern 6 Search event parameter. A pop-up menu
appears with a list of conditions as shown in
Pattern 7 Figure 6-6. This list includes the
Pattern 8 =HHHHHHHHH "don't care” pattern and fifteen
Pattern 9 other patterns named Pattern 1 through
Pattern 15. You also have the ability to
Pattern a specify the event as a group of pattentiys OR'ed
Pattern b together or a range of values for a certain
Pattern c channel group (see Chapter 11 for more
Pattern d information on ranges and OR groups).
Pattern e Selecting a new pattern, like Pattern 1 is only
Pattern f part of the process. You also have to define
Pattern 1 itself. The Pattern Definition
Figure 6-6. Changing the section of this chapter describes this topic in

trigger condition.

detail.
Using the Fill element

The Fill element, "Then store [24¢__]® more filtered
inputs,” appears on the third line of the Task and is used to
position the trigger point in memory. You can change the
parameter by typing a new number over the old one, or clicking
on the up/down arrows to the right of the field. A detailed
description of this concept is described in the Trigger Placement
section of this chapter.
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Getting an overview of the Tasks

The Simple Condition Trigger Task was used as an example to
help you become familiar with the Store, Search, and Fill
elements in a Task. All of the tasks contain one or more of these
elements. Use Table 6-1 to get familiar with the different tasks.
The first column contains a list of the Tasks. The second, third,
and fourth columns summarize the capabilities of the Store,
Search, and Fill elements.

Task Name Store Search Fill

Fill Memory Store if fill 4096 samples

<condition> then stop
Simple Condition | Store if search for a single event to be true post-trigger fill <n>
Trigger <condition> samples
Simple Edge Store if search for a single event to become true post-trigger fill <n>
Trigger <condition> samples
Store 'n' Samples | Store if fill <n> samples

<condition> then stop
Tight Sequence Store if search for a sequence of three events to occur on post-trigger fill <n>
Trigger <condition>| three contiguous samples samples
Loose Sequence Store if search for a sequence of three events to occur with post-trigger fill <n>
Trigger <condition>| no limits on the time between them samples
End of Loop Store if search for the absence of one pattern immediately post-trigger fill <n>
Trigger <condition>| after another (e.g. end of loop not followed by start) | samples
Pulse Train Store if search for the nth time a segment begins; the end post-trigger fill <n>
Trigger <condition>| of the seement can also be specified samples
Interval Limits Store if search for an event to occur too early or too late

<condition>| after another event
Store/Time a Store if search for initial event, then start of segment, then
Segment <condition>| end of segment; segment is timed (see Timer Info)
Stable Trigger search for an event to be true for <n> consecutive post-trigger fill <n>
Filter samples samples

Table 6-1. Overview table of Tasks.
Pattern Selecting trigger patterns in Trace Control levels
Definition

As you create your Trace Control setup, you specify events or
patterns as the store or trigger conditions. For example, in the
simple Condition Trigger Task, you can specify Pattern 1 as
the trigger event by clicking on the parameter field in the second
line of the Task and selecting Pattern 1. You can also select
ranges and OR groups as the trigger events. These are explained
in Chapter 11. The following section explains how to define the
bit patterns corresponding to each pattern name.

Getting to know the Pattern Definition window

To see a list of patterns and their current definitions, select
show Patterns from the Trace Ctl menu on the menu bar (see
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Show Patterns

Range Detection '
Show Output Field

Figure 6-7. Opening the
Pattern Definition window
with the Trace Ctl menu.
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Figure 6-7). You can also open the window by clicking on the
Patterns icon in the upper left section of the Trace Control
window (see Figure 6-8).Either method opens the Trace Control
Pattern Definition window as shown in Figure 6-9.

Trace Control [LA 1—Next] =

O

Ste

Figure 6-8. Opening the Pattern Definition
window with the pattern icon.

The Pattern Definition window is considered a window, not a
dialog box, because it has a scroll bar and Close box, and you
can leave it open while you work in other windows. The top
part of the window has the names of all the channel groups that
are defined in the Channel Setup window.

The top part of the window also contains fields that are used to -
setup Glitch and Transition detection. See Chapter 11 for a
complete explanation of these features.

E[] Trace Control Pattern Definition [LR 1-Next] De0——=|
Glitch Width— Address Data Status
|Heu ”Heu ”HeH l

slitch= [-———  J-——- Jo——= |
Transition= |—--- —— fe—-
HRHHHRHHA | xxxx XXXX  XXXX
Pattern 1 XXXX XXXX  XXXX
Pattern 2 XXXX XXXX  XXXX
Pattern 3 XX XX XXXX  XXXX
Pattern 4 XX XX XXXX  XXXX
Kal

Figure 6-9. Pattern Definition window.

The lower section of the window is used to name and define the
sixteen patterns. By default, the first pattern is called,
"HHHHHHHHK," and is used as the "don't care” pattern. This
pattern should always be defined as all x's, though it can be
used as a regular pattern.
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Changing the radix

Below each group name is a pop-up menu allowing you to
change the radix of the group. Changing the radix in this menu
is equivalent to changing it in the Channel Setup window.

Naming patterns

To rename a pattern, select part or all of the old pattern name and
type a new one. The pattern names appear in the trigger event
pop-up menus in the Trace Control window.

Defining patterns

To the right of each pattern name is a row of characters
representing all the channels in the different channel groups.
The number of characters for each column is a function of the
number of bits in the channel group and the display radix.

To change the definition of a pattern, highlight the character you
want to change and type the new value. You can only enter
values that make sense for the current radix. For example, if the
group's column is displayed in Binary, you can type 0, 1, or x.
For a Hex column, you can type O-F.

Z[JE Trace Control Pattern Definition [LA 1—N

Address Data Status

I-Glitch Width—
|

84

20ns 18 |[[Hex |Her |[Hen |
Glitch= [———— e
Transition= |[-——- N
HERHEHHHH | xxxx XXXX  XXXX
even addr | xxx% XXXX  XXXX
addr >BFFF | Xxxx XXXX  XXXX
6 LSB's=1 XXXX XXEF  Xxxx
#D,9,0=1 XXX X XXXX ~ XXXX
& [
Figure 6-10. Pattern Definition window

with semi-care characters.

The "x" is the "don't care" character and it can
represent from one to four bits depending on
the current radix. Type an "x" to change a
selected character to "don't care." Double-
clicking on a character also changes it to an

" i

X.

To make individual bits "don't care," you can
change the group's radix to binary and type x's
for the desired channels. The group can be
displayed in another radix, like Hex, even if
individual bits are defined as x's. The resulting
Hex character is a "semi-care” and is
represented by the symbol £ as shown in
Figure 6-10. These characters indicate that
some bits are x's, but not all of them. If all
four bits were x's, the hex character would also
be an x. Semi-care characters are used other
places in the CLAS 4000 software.

To change several characters at once, highlight a block on
characters in a column and type the new value.

Keep in mind that if you chose negative polarity in the Channel
Setup window, the polarity of the channel is changed in the State
Display. The Timing Display still considers any signal that is



Symbol Selection Table

Data Wr
Data Rd
Iinst Rd

ldle

Chapter 6 Trace Control Setup

more positive than the threshold as a "1." This means that
pattern definitions must be specified with the same polarity as
the data in the State Display, not the Timing Display.

Using symbols in pattern definition

The Pattern Definition window supports all the radices including

the Symbol radix. If you are using symbols for a particular

channel group, you can define patterns for that group in terms of

the symbols. Click on any row in that group's column to
highlight the symbol location. An Edit button
appears in the upper left part of the window.

\ Click on the Edit button to open the Symbol
Selection Tabie dialog box (see Figure 6-11).

The dialog box contains a list of all the symbols
defined for that group. Highlight the desired
symbol and click the Select button. You
return to the Pattern Definition window and the
new symbol is used for that pattern.

You are not limited to the values represented by
the symbols. You can define the pattern for

Figure 6-11. Symbol Selection that group to any value by momentarily

Table dialog box.

Trigger
Placement

changing the radix from Symbol to something
else. Type in the desired pattern and change
the radix back to Symbol.

Setting the trigger position in memory

When you arm the CLAS 4000, it flushes out the old data from
sample memory replacing it with all zeros. The analyzer then
starts collecting new data samples and storing them in the 4K
memory. When the memory is full, the oldest samples are
overwritten. The analyzer can run indefinitely, overwriting the
oldest data and always saving the most recent 4096 samples.
When you look at the data in the Timing or State displays, the
oldest sample is labeled sample 0000, and the last sample
recorded is sample 4095.

You can control the location of your trigger event in sample
memory by specifying the number of samples to be recorded
after triggering. This post-trigger fill can be used to save as
many post-trigger samples as desired. For example, if you set
up the analyzer to fill 10 samples after triggering, the trigger
event will end up at sample 4085. Samples 0000-4084 pre-
trigger data, and 4086-4095 are post-trigger.

If you specify a post-trigger fill of 4000 samples, the trigger

event will be at sample 0095. By adjusting the fill, you can
place your trigger point anywhere in the sample memory.
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In Predefined Trace Control mode, most of the Tasks have a
field for specifying the post-trigger fill (see Figure 6-12). To
change the fill value, type a new value over the old one, or use
the up/down arrows.

Store, filtering input to |=HHHHHHKKK|
Until a sample [is] [=Pattern 1] ,

Then store [mﬂ| more filtered inputs (2 to 65535)
(2048 would be 5u percent of 4K memory = center trigger).

Then

Catalog of
Predefined
Tasks

Figure 6-12. Setting the post-trigger fill.

S
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Keep in mind that the analyzer begins searching for the trigger
event immediately. If the event is found very soon and the post-
trigger fill is set to a small number, a significant portion of the
sample memory may still be set to zero. For example, if you set
the post-trigger fill for 10 samples, and the trigger event is found
on the 57th sample taken by the analyzer, only 67 data samples
will be saved. Samples 0000-4028 will still contain the zeros
from the data flushing.

The 10 ns and 5 ns clocking modes increase the memory depth
to 8K and 16K samples. To put the trigger event in the center of
memory when using one of these modes, you would need to set
the post-trigger fill to 4096 and 8192 samples respectively. See
the Internal Clocks section in Chapter 5 for more information on
these clocking modes.

Learning each task

This section is designed to provide you with detailed information
about each Task. In the catalog on the following pages, each
Task is shown as it appears in the Trace Control window with
an example of how it is used.
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Slep #1 ] Store oniy if input is [=HHHRHRKHK] .

Fiii memory, then Stop|

s Fill Memery

Instructions
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Fill the CLAS 4000 memory with data from the target system.
This Task just takes a snapshot of whatever is out there, and
does not search for any particular events. This is very useful for
checking to see if the target system is running and if the logic
analyzer is connected properly.

The CLAS 4000 Trace Control will take a sample on the first
clock edge and then fill the sample memory with the next 4096
samples. A total of 4097 samples are taken, and the first one is
not saved. Incoming data can be filtered by specifying a pattern
in the Store element on the first line.

SIMPLE
CONDITION
TRIGGER

BENEFIT:

DATA STORED:

Store, fiitering Input to [=HKHRRRRHH
Until 8 semple [is] [=Pattern 1],
Then store [} more filtered inputs (2 to 65535)

(2048 would be 50 percent of 4K memory = center trigger).

Then -S'ODI

Is Instruction at Simple Trigger
Address 2738
Executed? T

ovenwriting l‘-pi
pushes trigger

point left (up) Increasing Time ~—§>

Allows you to store data around a specific tri gger event or
pattern. You can also search for the event to be false by
selecting isn't instead of is on the second line.

The CLAS 4000 Trace Control will store data until Pattern 1 is
found. After the trigger, the specified number of post-trigger
samples are stored before the analyzer stops. Incoming data can
be filtered by specifying a pattern in the Store element on the
first line.
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SIMPLE EDGE
TRIGGER

BENEFIT:

DATA STORED:

Store filtering Input to [=KRRHENHHK

Until (taise to true) Inp :
Then store [2048 | more fiitered inputs (2 to 65535);
(2048 would be 50 percent of 4K memory = center trigger)

Then stopl

Look for re-entry Edge Trigger
of subroutine

overwriting I
pushes trigger
point left (up) increasing Time —@-

Allows you to store data around the edge transition of a specific
pattern or condition. Searches for a pattern or condition to go
true. If it is already true, it must go false and then true again.
You can also search for the event to go false by selecting isn't
instead of is on the second line.

The CLAS 4000 Trace Control will store data until Pattern 1
changes from false to true. After the trigger, the specified
number of post-trigger samples are stored before the analyzer
stops. Incoming data can be filtered by specifying a pattern in
the Store element on the first line.

STORE 'N'
SAMPLES

BENEFIT:

DATA STORED:

88

Store (100 ](§) samples of 4K memory
, while the input then Stop

@ Register's Activity

Read 0172
Wrote ASAS
Read ASAS
Wrote SASA
Read SASA
Read S5ASA
Read SAFF

Allows you to store a certain number of samples that contain the
specified pattern. For example, you can store 100 writes to a
memory location.

The CLAS 4000 Trace Control will store only the samples
which match the condition defined on the second line. Stop after
storing the specified number of these samples. You can store
samples that do not contain a pattern by selecting isn't instead of
is on the second line. If more than 4096 samples are requested,
only the most recent 4096 are saved.



TIGHT SEQUENCE
TRIGGER

BENEFHIT:

DATA STORED:

Chapter 6 Trace Control Setup

Store If Input [Is] [=RHHHRKRRY]

until this exact sequence occurs:
The nth sampte [is) [=Pattern 1]

The nth+1 sample |is]| |=Pattern 2
The nth+2 sample |is] |=Pattern 3

Store during ]2048 more sample clocks (2 to 65535);
Then \sttml
Find this multiple Tight Sequence

fetch instruction

Find a certain multi-fetch instruction. The CLAS 4000 triggers
when it finds the exact sequence of events on adjacent samples.

The CLAS 4000 Trace Control will store data until the
continuous sequence, Pattern 1, Pattern 2, Pattern 3, is
found. After the trigger, the specified number of post-trigger
samples are stored before the analyzer stops. Incoming data can
be filtered by specifying a pattern in the Store element on the
first line. The CLAS 4000 will not trigger on Pattern 1,
Pattern 2, Pattern 1, Pattern 2, Pattern 3.

LOOSE SEQUENCE
TRIGGER

BENEFIT:

DATA STORED:

[Step #1 ] Store if input [is] [~HHHRRHKRH]

until this sequence occurs:
A sample m =Pattern 1| followed later by
A sample [is| [=Pattern 2

fAnd & sample [is| [=Pettern 3
Store during @ more sample clocks (2 to 65535);

Then Fs_gZ;\l
Follow the Lesse Sequence
path A-B-C

I ;

A B c

Find a sequence of events that occur over a period of time.
There is no time limit between events. For example, after the
first event is found, the CLAS 4000 searches for the second
event no matter how long it takes.

The CLAS 4000 Trace Control will store data while it searches
for the first event, then searches for the second, then the third.
After the trigger, the specified number of post-trigger samples

are stored before the analyzer stops. Incoming data can be

?ltered by specifying a pattern in the Store element on the first
ine.

89



M rart 2 Learning the CLAS 4000

Store If Input [Is] [=BHHHHNHHK
END OF LOOP through Loop Start, which jis] [~Pattern

to Loop End, which [is] [=Pattern 2] .

TRIG GER Store until End is not followed immediately by Stert.
Store during more sample clocks (2 to 65535);

Then

Find the iterative End of Leap
ioop exnit

BENEFIT: Allows you to trigger when the target software exits a loop. The
CLAS 4000 watches for the end-of-loop pattern to not be
followed by the start-of-loop pattern.

DATA STORED: The CLAS 4000 Trace Control watches for the start-of-loop
pattern,then watches for the end-of-loop pattern. If the next
sample is not the start-of-loop pattern again, the target software
has exited the loop and the CLAS 4000 will trigger. After the
trigger, the specified number of post-trigger samples are stored
before the analyzer stops. Incoming data can be filtered by
specifying a pattern in the Store element on the first line.

Find initial condition which [is} [=Pattern 1] .
PULSE TRAIN Start of cycle sample |is
TRIG G ER End of cycle sample i3] |
Store upto end of cycie number [50 3 then
Store during[2048__](3 more sample clocks (2 to 65535);
Then 5io
Find the Sth Pulse Traia

execution of
sub

BENEFIT: Allows you to find the nth occurrence of a particular sub-routine
or sequence of events.

DATA STORED: The CLAS 4000 Trace Control will store data while it searches
for the initial condition. After that, it watches for the start of the
cycle and then the end of the cycle. The CLAS 4000 will trigger
after the specified number of cycles have been recorded. After
the trigger, the specified number of post-trigger samples are
stored before the analyzer stops. Incoming data can be filtered
by specifying a pattern in the Store element on the first line.
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BENEFIT:

DATA STORED:

Chapter 6 Trace Control Setup

Store It Input [is] [-HHRRHRARR]
Start of Interval sample [iz) [=Pattern 1]
End of intervel sample [is] [=Pattern 2

Time O store until intervel snds before (7 samglexl
Lo

or If It doesn't end within[10

] ||® sadiliona:

|Etep #7]

sdditiona! lsamples

cgesnianc 3SMpITS

until end is found.
Then

Is Interrupt
Routine too
Long?

iaterval Limits

Start 0K

ouchi

Allows you to trigger on a timing violation. Trigger when an
event occurs too early or too late.

The CLAS 4000 Trace Control watches for the start of the
interval, then it watches for the end of the interval. If the end
occurs outside the valid time range, the analyzer will trigger.
After the trigger, the specified number of post-trigger samples
are stored before the analyzer stops. Incoming data can be
filtered by specifying a pattern in the Store element on the first
line.

STORE/TIME A
SEGMENT

BENEFIT:

DATA STORED:

Store only If Input (Is] [=HEHRRHHKK] .
Initiel condition J h .
Store from Start of Segment, which [is] [=Pattern 2] .
until the End of Segment, which @ =Psttern 3| .

Thea !ston]

......
v W

Subroutine.

9

Allows you to store the data between two events. The time
between the events is measured and can be seen under "Timin g
Info" in the Timing Display Options menu.

The CLAS 4000 Trace Control searches for the initial condition
and the start of the segment. After that, it starts the timer while it
watches for the end of the segment. The CLAS 4000 will
trigger and stop when the end of the segment is found.
Incoming data can be filtered by specifying a pattern in the Store
element on the first line.
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STABLE TRIG GER then store more samples (2 to 65555)

FILTER

Store untii {3 J& consecutive samples [=Pattern 1)

(2048 would be 50 percant of 4X memory = center trigger).
Ten stop]

ignore Trigger Filter
Transition
Period.

BENEFIT: When making asynchronous recording, triggering on noise or
data present during transitional periods is undesirable. This task
will prevent a trigger on unstable data.

DATA STORED: The CLAS 4000 Trace Control watches for the specified pattern
to occur. If the pattern is present for the desired number of
samples, the analyzer will trigger. After the rigger, the
specified number of post-trigger samples are stored before the
analyzer stops.
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N )

Help Arm Control...

Last
Reference

LR ste Napt
Last
Referenca

18 stz Nent
Last
Reference

LB stz Nopt
faet
Reference

Figure 7-1. Opening
the Arm Control
Setup Window

Overview

The majority of this chapter explains how to use the Arm
Control Setup window to specify the run mode for the analyzer.
Various rearm techniques are described for taking repetitive
recordings. You can set up the analyzer to Run repetitively
forever, or until a certain condition 1s found. The data collected
in Last memory can be automatically compared to the Reference
data. Rearming the analyzer can be conditional based on the
results of the comparison. The Last data can also be
automatically saved on the hard disk.

If you just want to make a standard single-shot recording, you
can leave the Arm Control Setup window in its default
configuration and just use the Run menu to arm the analyzer and
initiate the recording. The Run menu is discussed later in the
chapter along with the Status window.

To open the Arm Control Setup window, pull down the Arm
Control Setup menu and select Next (see Figure 7-1).

For a general description of the four options in a setup menu,
see the beginning of Chapter 5.

Using the comparison features in this window requires that
meaningful data be present in both the Last and Reference
memories. See Chapter 10 for an explanation of how to load or
transfer data into Reference memory.

Getting to know the Arm Control Window

The Arm Control Setup window is shown in Figure 7-2. The
default setup has all the rearm options disabled. In this mode,
initiating a Run from the Run menu results in a standard single-
shot recording. The window is virtually empty until you enable
some of the rearm options. As you select some options, more
fields appear. Selecting options in these fields make even more
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l Edge Tolerance

Figure 7-3. Arm Control
Setup options menu.

selections available. There is really much more to this window
than first meets the eye.

IO Arm Control ILA '-Ne@

fifter one pass:

Compare range is for: | AN Samples. 1

<]

I

Figure 7-2. Arm Control Setup window.

The window is divided into two sections. The top half is used
to specify the rearm conditions and the automatic data save
options. The bottom half is used for defining which data
samples in the Last and Reference memory banks are compared
during the automatic comparisons.

The right-most menu on the top menu bar is the Options menu
for this window (see Figure 7-3). The menu is only available
when the Arm Control Setup window is the current active
window in the display.

Selecting Edge Tolerance opens a dialog box that allows you to
specify the allowable sample jitter during data comparisons. For
example, if you are comparing data that was recorded
asynchronously, the data is likely to be shifted by one sample
from one recording to the next. Specifying an edge tolerance of
one sample allows these recordings to pass the comparison even
if there is a one-sample shift.

Determining the best Arm Control mode for your
application

During the majority of your debugging sessions, you want to
arm the analyzer and then study the data you collected. This is
called a single-shot recording, and it is the default setup for the
Arm Control window. For these type of recordings, you can
leave the Arm Control window as it is and run the analyzer from
the Run menu. See the Run Control section of this chapter for
more information on the Run menu.



Single-shot
Recording
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Other applications may require automatically rearming the
analyzer to take repetitive recordings. After each recording, all
or part of the Last data can be compared to the Reference data.
You can setup the analyzer to make decisions based on the
results of the compare.

For example, you could setup the analyzer to run all weekend
collecting data from your target system. Each batch of data can
be compared with good data in the Reference memory. The
CLAS 4000 can keep track of the number of successful and
failed comparisons, and save the data from the failures on the
hard disk for you to study later.

The following sections provide many examples of how to setup
the Arm Control Setup window for various applications.

Taking a single-shot recording

This is by far the most commonly used setup because it allows
you to study the data and modify the setups after each recording.
This is the default option and is shown in Figure 7-4.

Rfter one pass: i Stop. |

Figure 7-4. Single-shot recording.
Taking repetitive recordings indefinitely

To take repetitive recordings, choose firm fAgain from the pop-
up menu at the top of the Arm Control window. This choice
opens a second pop-up menu and three options with checkboxes
(see Figure 7-5). Selecting Arm Again without selecting any
other options causes the analyzer to take repetitive recordings
until it is stopped from the Run menu. The Arm Rgain option
should only be used with some of the other options as described
in the following sections.

After each pass: [ Arm Again] [_. ]

[ update on every rearm
O Advance Comparison Counter
[]Save Last Memory

Figure 7-5. Taking repetitive recordings indefinitely
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Updating the display after each recording

To update the displays on the screen each time the analyzer
makes a recording, click the checkbox for the Update on every
rearm option as shown in Figure 7-6.

After each pass: [ Arm Again] [ . |

Update on every rearm
[JAdvance Comparison Counter
[J Seve Last Memory

Figure 7-6. Updating the display after each recording.
Stopping the rearm cycle after <n> passes

Instead of taking repetitive recordings indefinitely, you can setup
the analyzer to stop after making a certain number of recordings.
As the analyzer runs repetitively, a pass counter is incremented
after each pass of the analyzer through its rearm cycle.

Select the Until Pass Count = option from the pop-up menu on
the top line of the window (see Figure 7-7). Another field
appears to the right that contains the desired number of passes.
You can change the number by typing a new value over the old
one, or use the up-down arrows to raise or lower the number.
The valid range is from 1 to 9999.

Rfter each pass: | Arm Again] | Until Pass Count = 1[1o0__ 18

X update on every rearm
[0 Advance Comparison Counter

[ save Last Memory

Figure 7-7. Stopping after <n> passes.

Stopping the rearm cycle after <n> passes and
keeping track of compares (or miscompares)

The default is to rearm the analyzer without comparing Last and
Reference data. You can compare the data after each recording
and keep track of the number of compares or miscompares. The
results are shown in the Status window if the Update option is
selected. See the Status Window section of this chapter for
more information.
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Click the checkbox for Advance Comparison Counter. A
new field appears to the right as shown in Figure 7-8. The pop-
up window allows you to specify whether to count compares or
a miscompares.

After each pass: | Arm Again| | Until Pass Count = [1loo__ 18

X Update on every rearm

Advance Comparison Counter when | Last = Reference |

[ Save Last Memory

Figure 7-8. Keeping track of successful comparisons.

Stopping the rearm cycle at the first compare (or the
first miscompare)

You may want you continue to rearm the analyzer only until the
first successful comparison between Last and Reference.

Select the Until Last = Reference option from the pop-up
menu on the top line. A new field appears below the old one.
Make sure the top, blank option is selected. In this mode, the
comparison counter is ignored.

You can also rearm until the first miscompare by selecting the
Until Last = Reference option on the top line as shown in
Figure 7-9.

fifter each pass: [ Arm figain] | Until Last = Reference Q

X Update on every rearm L. ]

{J Advance Comparison Counter

[ Save Last Memory

Figure 7-9. Rearming until Last # Reference.
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Looking for a compare (or miscompare), but not
running indefinitely

In the previous example, selecting the Until Last = Reference
option opened a new field on the second line of the window.
Select the or pass count = n option in this menu as shown in
Figure 7-10. This option stops the analyzer when the specified
number of recordings has been made even if the condition on the
first line of the window was never found.

After each pass: [ Arm Again] | Until Last = Reference |
[2 Update on every rearm  |_OF Pass Count = 4['0" 18

[J Aduance Comparison Counter

[ Save Last Memory

Figure 7-10. Looking for a miscompare,
but not indefinitely

The pass counter counts all recordings. The comparison counter
counts compares or miscompares. You can use both of these
functions simultaneously as shown in figure 7-11. This setup
will count the number of successful comparisons while
searching for a miscompare. The rearm cycle will stop after 100
passes even if no miscompares were found.

After each pass: [ Arm Again] [ Until Last = Reference |

[X Update on every rearm  |__OF Pass Count = [too__ 1B
fidvance Comparison Counter when | Last = Reference |

] save Last Memory

Figure 7-11. Counting successful comparisons.

Looking for a compare (or miscompare) to occur after
a certain number of passes

You may want to stop the rearm cycle if you find a miscompare,
but only after the analyzer has made a certain number of passes
through the rearm cycle. Use the same method as in the
previous example, except select the and pass count 2 n option
in the pop-up on the second line. This causes the CLAS 4000 to
take <n> recordings, and then continue until a Last recording
does not equal the Reference (see Figure 7-12).



Automatic
Data Save
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After each pass: [ Arm Again] [ Until Last = Reference |
[ Update on every rearm  |_and Pass Count » ﬂlm 18

[] Advance Comparison Counter

[ saue Last Memory

Figure 7-12. Searching for a condition after
a certain number of recordings.

Automatically saving the Last recorded data on disk

As the analyzer runs repetitively, you may want to have it
automatically save data on the disk for you to study later. This
could be especially true if you set up the CLAS 4000 to run
overnight or on a weekend searching for an intermittent
problem.

To save data on the hard disk, click the Save Last memory
checkbox. A new field appears with a pop-up menu (see Figure
7-13). The menu allows you to select which data you want
saved. The CLAS 4000 can automatically save the data when
Last = Reference or when Last = Reference. Sclecting the
top blank option causes data to be saved after each recording
regardless of the resuits of the comparison.

fAfter each pass: [ Arm Again| [ . |

X Update on every rearm

[ Advance Comparison Counter

[(Jsaire Last Memory P8 (CSave fis... )

When Last = Reference

Figure 7-13. Saving data automatically.

To specify the base name of the saved data files, click the Save
as... button to open a save dialog box. Since this dialog box is
similar to the one used to save regular setup and data files, refer
to Chapter 10 for a complete explanation of saving files.

The base name is used to save all the data files during the rearm
session. Each time a file is saved, the name is appended with a
number. For example, if the base name is "TEST" and three

files are saved, they will be called "TEST.1" through"TEST.3."
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Data
Comparisons

Comparing all samples

Many of the rearm run modes make decisions based on the
results of a comparison between Last and Reference. The lower
half of the Arm Control Setup menu is used to specify which
samples will be compared. This affects only the rearm
comparisons. Single shot comparisons in State or Timing are
not affected because the comparisons are always made of all
samples.

To compare all the Last and Reference samples, choose fli
Samples from the pop-up menu as shown in Figure 7-14.

Compare range is for: | RIl Samples. |

Figure 7-14. Comparing all samples
Comparing only the samples between cursors

You may only want to compare a small part of the sample
memory and ignore all other samples. To compare only the
samples between the cursors, choose Samples Between
Cursors as shown in Figure 7-15.

In this mode, only the samples between C1 and C2 in the data
displays are used for the comparison. The present cursor
locations are displayed in the lower part of the window. You
may need to go to either the Timing or State display to adjust the
cursor locations. See chapters 8 and 9 for more information on
the cursors.

Compare range is for: | Samples Between Cursors. |

Starting at C1 = 0000
Through C2 = 0025

Figure 7-15. Comparing the samples between the cursors.
Comparing only certain selected samples

You can also define the compare range by choosing the option
samples Selected Below as shown in Figure 7-16. This
option allows you to specify the compare range explicitly in the
fields at the bottom of the window.



Run Control

Stap
fancel

LA 2: Run
Siap
fancal

ALL: Run
Stap
faacel

Multiple...

Figure 7-17.
Running the
analyzer.

LR {0 Run

Stop
Cancel

LA 2: Run
Stap
[ancel

fiil:  Run
Stop
Cancel

Multiple...

Figure 7-18.
Stopping a
recording.
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Compare range is for: [ Samples Selected Below: |

starting at Lost sample [100__ |
Numb f :
and Reference sample umber of samples

Magr: 3596

|
|
|

Figure 7-16. Comparing selected samples.

There are two main advantages that this method has over using
the cursors to mark the range. First, the range is independent
from the cursors. You can move the cursors around in the data
displays without accidentally changing your compare range.

Second, you can specify the starting sample number for both
Last and Reference. This allows you to compare skewed ranges
of samples. For example, you can compare samples 100-300 in
Last with samples 500-700 in Reference.

Arming the analyzer to make a recording

After you have used the various menus to create the desired
setup, you can arm the analyzer by selecting the Run option from
the Run menu (see Figure 7-17).

The Stop and Cancel commands are greyed and cannot be
selected unless the analyzer is aiready running. These
commands are explained in the following sections.

Manually stopping a recording and observing the data

After the analyzer is running the Stop option can be selected
from the Run menu (see Figure 7-18). This option is used to
stop a repetitive recording, or a single-shot recording that does
not trigger on its own. For example, the analyzer does not
trigger if the trigger condition is not found, the trigger setup is
faulty, or an external clock is not running.

Selecting Stop not only halts the analyzer, but it also transfers
any data that was recorded into the State and Timing displays for
you to study.
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Status Window

11

LR 2 Run
Stop

LA 2: Run
stap
{fancel

Ll Run
Stop
Cancel

Multiple...

Figure 7-19. Cancelling a
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recording.

Cancelling a recording without observing the data

The Cancel option from the Run menu is identical to the Stop
option except the data that was collected is not transferred into
the State and Timing displays (see Figure 7-19). Cancel is
therefore faster than Stop, and can be used to quickly abort a
recording.

Checking the status of the analyzer during or after
several rearm cycles (passes)

The Status window is a special window that floats in front of all
the others. If the window is open, it can always be seen even if
there are other windows open. The status window is always
open when you start up the CLAS 4000 software, but it can be
closed with the close box. To open the status window again,
choose Show Status from the Control menu.

The Status window reports if the analyzer is Ready to run,
Busy, or in one of the labeled steps of the Trace Control
scheme. If the analyzer stops or becomes "stuck" in one of the
Trace Control steps, the Status window reports which step, so
you can see what the analyzer was waiting for or trying to do.
You can drag the Status window out of your way, using the
gray bar at the top for a handle, as shown in Figure 7-20.

LA Ruyn Information Compare:Pass LT
LA 1 Ready Finished [0:1]
LA 2 Ready Ready

Figure 7-20. Status window.

The Status window also gives information relating to any rearm
modes that are selected in the Arm Control Setup window as
long as the Update option is specified. If a rearm run mode is
specified that causes several passes through the run cycle, the
current pass count is displayed and well as the number of
successful compares. By subtracting the number of compares
from the number of passes, you can determine how many passes
had contained miscompares. If the Update option is not
specified in the Arm Control Setup window, the information will
not be updated until all passes are complete.
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Overview

.\ —’
'Q‘

You can use the Timing or State displays to observe the data
collected by the CLAS 4000. The Timing Display shows the
data in a waveform format, while the State Display shows the
data in a list format. This chapter explains how to use the
Timing Display to observe the data collected by the CLAS 4000.

To open the Timing Display window, pull down the Timing
Display menu and select Last (see Figure 8-1).

Help Timing...

' Reference ll

Figure 8-1. Timing Display menu.

Unlike the setup menus which have a Next option, the Timing
menu has only Last and Reference. In the setup menus, you
select the Neut option to create the setup that will be used to
make the next recording. You select the Last or Reference
options to merely observe the setup that was used to collect the
data in Last or Reference memory.

In the display menus, you select the Last and Reference
options to see the data in Last or Reference memory. There is
no Nest option because the next data has not been collected yet.
Once the next recording has been made, the data will have been
stored in Last memory.

For a general description of the Next, Last and Reference
options, see the beginning of Chapter 5.

Getting to know the Timing Display window

The Timing Display window is shown in Figure 8-2. The
names of the channels are on the left edge of the window, and
the waveforms are drawn to the right. The channels are
arranged in order from top to bottom according to the order
defined in the Channel Setup window.

The most significant channel of the left-most group in the
Channel Setup window appears at the top of the Timing Display.
The least significant channel of the right-most group in the
Channel Setup window appears as the bottom channel in the
timing display.
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Timing Info...

Uertical Enp. 4
Horizontal Evp. »
Group 36
UnGroup a8u
Goto C1

Goto (2

Goto CL

Goto Sample...

Get C1

Get €2

et 0

Compare #=
Color 4

Figure 8-3.
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options menu.

State Display
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R i : Timing {LA 1
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Figure 8-2. Timing Display window

You can always tell what section of the data is currently in the
display by looking at the fields to the left and right of the
horizontal scroll bar at the bottom of the window. In Figure 8-
2, the waveforms for samples 0-77 can be seen in the display.

The resolution of the display can be changed to show more or
less data in the window at one time. Both the horizontal and
vertical resolution can be changed as described in the Window
Resolution section of this chapter.

The right-most menu on the top menu bar is the options menu
for the Timing Display window (see Figure 8-3). The menu is
only available when the Timing Display window is the current
active window in the display.

The Timing and State displays have cursors that you can use to
mark samples of interest. The current cursor locations are
displayed in the €1 =... and C2 =... fields. The cursors can be
used to temporarily mark the sections of the data and measure
the distance or elapsed time from one place in the data to
another. See the Cursors section of this chapter for more
information.

The lines used to represent zero's are thicker than the lines that
represent one's. This is useful when you are looking at large
areas of unchanging data. By observing the thickness of the
lines, you can easily tell whether the lines are high or low.
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The format and arrangement of the channels in the Timing
Display can be changed using the various options and features
explained in this chapter. Once you have customized the Timing
Display, you can save your changes by saving the Last setup.
To reload the customized display, open the same Last setup.

See Chapter 10 for more information of opening and saving
setups.

Get C1

_6oto Sample... .

Get C2

bel L1

Compare ¥=
Color
Timing Info...

Figure 8-5. Jumping to

a new sample.

Data Scrolling through the recorded waveforms
Manipulation
Only a small portion of the data is visible on the display at one
time. The amount of data displayed in the window depends on
the current size and resolution of the window. The next several
sections of this chapter explain various ways to observe data that
is currently off the screen.
lﬁddrcssl» 1 m
(Address3 1(re3 )fe
CLK = internal 58 ns [?27 o154
Figure 8-4. Scrolling though data in the timing display.
Uer-tical Exp. ¢ You can use the scroll boxes and arrows on the right and bottom
Horizontai E¥p. P | edges of the window to scroll the data in the window. For
Group %6 | horizontal scrolling, use the bottom scroll bar. Click or press on
UnGroup U the arrows to move the display left or right one sample at a time.
Drag the scroll box, or click on either side of it, as shown in
Figure 8-4, to move greater distances. Moving to the left
Goto C1 displays previous timing information, and moving to the right
Goto C2 displays the more recent samples. To see data from other
Holp [ channels, scroll vertically with the right edge scroll bar.

Moving quickly to a certain off-screen sample

If you want to move the display directly to a certain sample
number, you can either scroll to the new location as decribed in
the previous section, or use the Options menu. Select the Goto

Sample... option from the Options menu to open a dialog box
(see Figure 8-5).
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Figure 8-7.
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Cursors

Uertical Exp. 4

Horizontal Exp. )

6oto sample: (RN

Figure 8-6. Goto Sample dialog box.

The Goto Sample dialog box appears (see Figure 8-6). Enter the
desired destination sample number and click the Goto button.
The display immediately scrolls to the specified sample, and
places it on the left edge of the window.

Moving quickly to the area around an off-screen
cursor

To display the data at a cursor location, choose Goto C1 or Goto
C2 from the Options menu (see Figure 8-7). The display
immediately scrolls to the data around the cursor with the left
edge of the window at the cursor's location. The cursors are
explained in detail in the following section.

Bringing an off-screen cursor into view

To bring an off-screen cursor onto the current display,.choose
Get C1 or 6et C2 from the Options menu (see Figure 8-8).
This places the chosen cursor in the middle of the display
window. A cursor is represented by a vertical line through the
timing waveforms with a cursor tag at the top.

Uertical Exp. 4

Horizontal Exnp. )

Group %6 Group %6

UnGroup ®U UnGroup ®U
Goto C1

Goto C2 Goto C2

Goto CC Goto CC

Goto Sampie... Goto Sample...

Get C1 et

Get C2 Get C2 k

Get CC Get CC

Compare ®= Compare ®=

Color > Color >

Timing Info... Timing Info...

Displaying data at a cursor.

Figure 8-8. Bringing a cursor into view.
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Moving a cursor that is visible in the display

To move a cursor from one part of the display to another, drag
the cursor tag (1 or 2) across the window (see Figure 8-9). The
vertical line representing the cursor always sits at the left edge of
a sample in the waveform. As you drag the cursor with the
mouse, you need to move the mouse pointer all the way into the
next sample before the cursor actually moves. If you drag it off
either side of the display, the screen scrolls with it.

e = Timing ILA 1-Last] =—=—=—=———=0T)
c1=[2018 | c2=[2042__|(§[_a Sampie 1 =24
U=x2 H=x2 STEP=<Find 85 > fLevel=011

Labels CharlC2} Ek

s — o A N 5
me)e) LU L]

P )

[Datad |((re)([1]

[Pataz ____J[(Re3)[e]

CLK = External

Figure 8-9. Dragging a cursor in the Timing Display

Viewing the Trace Control information and the binary
value of the channels at the cursor location

When you place the cursor on a sample of interest, you may
want to know the binary value of the data at that point or the
Trace Contol level or step information.

To get the binary value at the cursor, look to the left of the
waveforms. Part of the display is a column of 1's and O's (see
Figure 8-9). This column contains the data values for each
channel at the sample that contains the cursor. As you move the
cursor, the column always shows you the data at the new
location. In the illustrated example, the most significant nibble
of the data at cursor C2 is 0011, or "3" in Hex.

To get the Trace Control information, look above the waveforms
on the second line of the window. The Trace Control level and
step information is shown for the sample at the cursor location.
In Figure 8-9, the Trace Control step, "Find 05," was active
when the sample at C2 was taken. The active Trace Control
hardware level was Level 01. The meaning of this information
is described in detail in Chapter 9.

Both the Trace Control and binary information can be displayed
for the sample either cursor. At the top of the binary column isa
field indicating which cursor's data is displayed. The most
recently moved cursor is always used.
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Moving a cursor to a certain off-screen sample

The current cursor locations all always indicated in the C1 =...
and €2 =... fields in the upper left comer of the display. You
can send a cursor to a new location by typing a new sample
number into the field and pressing the <return>key. You can
also use the up and down arrows to move the cursor to a higher
or lower sample number (see Figure 8-10).

Timing [LA 1-Last] E==—"——-1

Bco-fz8 [ asomple ) -2s

Figure 8-10. Moving a cursor.

Timing [LA 1-Last] EE=————F1F

C2=|28 v A Sample

28

Figure 8-11.

Window
Resolution

& Time Stamp,

Changing the units for the distance between cursors.

Measuring the distance between the cursors

To the right of the cursor fields is an area that diplays the
distance between the cursors. You can display the distance in
terms of the number of samples between the cursors, or the
amount of time represented by that portion of the waveform
borded by the cursors. To change modes, select either

A Sample or A Time Stamp from the pop-up menu as shown
in Figure 8-11.

Changing the resolution of the display

In a full-size Timing Display window on a 13" monitor, the
default display resolution shows you the first 90 or so samples
from about 15 channels. You can zoom-in or zoom-out by
changing the horizontal and vertical expansion of the display.
The current expansion values are shown in the upper left part of
the window under the cursor fields. The default values are Vv =
x 2 H = x 2.

To change the horizontal expansion, pull down the Options
menu and put the cursor on the Horizontal Exp. p. (The
arrow, P, indicates that there is a side menu. See Figure 8-12.)
Move the cursor onto the side menu and select the desired
setting.
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Figure 8-13. Highlighting a

channel.
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When you let go of the mouse, the horizontal display resolution
changes to the selected value as indicated in the upper left part of
the window. Zoom-in by choosing a higher number, and zoom-
out by choosing a lower number. The Compact option shows
you all the samples at once.

Options
Dertical Exp. > |

Horizontal Exp. Compact

Group $¥6| ®1

UnGroup *U| #2
| B3

Goto C1

Goto C2 RS

Goto Sample...

Get C1

Get C2

Compare 8=

Color >

Timing Info...

Figure 8-12. Setting the horizontal expansion.

You can use the same method to change the vertical expansion.
Select Vertical Exp. p_from the Options menu. Changing the
vertical expansion varies the height of each channel waveform.
Choosing a higher number increases the height of each channel.

Highlighting a channel or group of channels

Some of the operations defined in the following sections require
you to highlight a channel or group of channels. To highlight a
channel, click in the blank box to the left of the channel label as

shown in Figure 8-13.

You can also highlight a contiguous group of channels. All the
channels you want to highlight must be visible on the display.
Hold down the <shift> key and click the first channel. Then
drag up or down the list of channels.
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Uertical Exp. »
Horizontal EXp. »
Group %6
UnGroup XY

Goto C1
Goto C2
Goto CC
Goto Sample...

Get C1
Get C2
Get CC

Compare %=

Timing info...

Figure 8-14.
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Changing the color of highlighted channels

If you have a color monitor, you can change the color of the
timing waveforms to help distinguish one group of channels
from another. Highlight the desired channel(s) using the
methods described in the previous section. Pull down the
Options menu and put the cursor on the Color P option. A
side menu appears with a list of available colors as shown in
Figure 8-14.

Inserting a new line above an existing channel

If you want to add a new channel to the list, or add a copy of an
existing channel to a different place in the list, you need to insert
a new line in the display. Highlight a channel and select Insert
from the Edit menu (see Figure 8-15). A new line named ---

New---> is inserted as shown in Figure 8-16.

CantUndp =8¢

Cut %H

Copy %®C

Paste AU

Clear

Append I

Duplicete %D

Setect #fIl =fl

Figure 8-15. Inserting a

new channel.
Labels ChariC2 g
= G ] Y S g S
e JER0)  —u"d L ]
posesss Jewfelf L LT LT LT L
Figure 8-16. New channel in the Timing Display.

You can also add lines to the display using the Duplicate option
from the Edit menu. Highlight one or more channels and select
Duplicate. A copy of the highlighted channels is inserted into
the channel list.

If you add groups to the setup in the Channel Setup window, the
new channels will not automatically appear in the Timing
Display after the next recording. You must insert and define the
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new lines in the display as described in this section and the
following sections. Also keep in mind that if you add channels
to an existing group in the Channel Setup window, the group
will be displayed in the default format in the Timing Display

after the next recording.

Wi BaA! L AULURARSAAE

Renaming a channel

The Timing display provides default names for each channel that
are derived from the channel group names. For example, a 16-
channel group named Address has individual channels named
Addressl15-Address0. You can change the name of the
channels in the Timing Display from the default names to more
descriptive ones.

For example, in a channel group called status, you may want
to change the default name Status3 to Ready. The names
can contain spaces and standard keyboard symbols and can be
up to ten characters long.

To name a new channel, click on the channel name to highlight it
for editing. Type the new name and press return. This field

allows standard text editing techniques, so you can also edit part
of the name by highlighting only that portion you want to change

(see Figure 8-17).

Labels Chan
|Status4 li(A36 )

[Fenia ] (R35)

[sl|[s]|[s]]=1]ls]]R

[Status2  ||(R34)
[Status lI(A33)
[Statuso [(A32]

Figure 8-17. Changing channel names in the Timing
Display.

You cannot use the same name for two different channels, but
you can display the same channel on more than one line of the
display. See the following section for more information.

Defining a line on the display as a certain channel

To the right of the column of channel names in the Timing
Display is a Chan column. This column indicates which channel
is currently displayed on each line of the display. The channel
designators specify the data board (R-D) and channel number
(00-95). For example, A15 means channel 15 on data board A.
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Labels ChanC1
[Address 15 |(_H_1_¢*] m
[Address14__ ||(A14)[[1]
[Addressi13___ |((A13][1]
[Address12___ ||(A12)[1]
Figure 8-18. Opening the

Channel Selection dialog box,
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The default setup shows the channels from each group in
descending order, but any line in the display can be used to
show any channel from any group. You can show a different
channel on a line of the display by using either of the two
methods described in the following paragraphs.

The first method requires that you know the name of the desired
channel and the channel is currently displayed elswhere in the
Timing Display. Type the channel name into the Label field.
You must use the exact same name that is used in the other
location. If you enter a name that does not exactly match the
name of the desired channel, you will merely change the name of
the channel that is currently displayed. To avoid this potential
problem, you can use the method described below.

The second method requires that you know the channel
designator and group name of the channel you want to display.
Click on the button in the Chan column as shown in Figure 8-
18. The Channel Selection dialog box appears (see Figure 8-
19).

Display: | Address field...

@ channel:| A13
O as a BUS.

O Blank

Figure 8-19. Channel Selection dialog box.

The Channel Selection dialog box has three main options. You
can choose to display a channel, a bus, or a blank line. The BUS
option is explained in the Bus Display Waveforms section of this
chapter.

The Display: and channel: fields indicate which channel from
which group is currently displayed. To change the channel
group, open the pop-up menu in the Display: field and choose
the desired group from the list.

To select which channlel to display from the chosen group, open
the pop-up menu in the channei: field and choose from the list
of channel designators. The list only contains the channels in
the group specified in the Display: field.

Click the Select button to return to the Timing Dispay and
implement your changes. The affected line of the display shows
the data and label for the selected channel. The Cancel button
closes the window without implementing the changes.
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Deleting a line from the display

To remove a line from the Timing Display, highlight the channel
and select Ciear from the Edit menu (see Figure 8-20). To
delete more than one channel at a time, highlight several
channels at once as described in the Highlighting a channel or
group of channels section of this chapter. Pressing the

<delete> key on the keyboard also removes highlighted

channels.

Can't #ndp =7

Cut $H
Copy ®C
BPaste B

Insert £
Append
Duplicate 3D

Seipet £ =f

Figure 8-20. Deleting highlighted
channels from the display.

Viewing all the waveforms in a certain channel group
as a bus

You can see more information in the Timing Dispaly at one time
by using the bus display format for groups of signals. For
example, you can display the entire Address group on one line.
The Hex value of the Address is displayed for each sample as
shown in Figure 8-21.

Labels

ChanC1}

ﬁddr Bus

_|

[915] E FSFY [EYER {DDDL IMDD CSCY |bABA lﬁDﬁE ALAD (9594 IBQSB 7070 17470

Figure 8-21. Bus Display of waveforms.

To define a line of the display as a bus waveform, click on the
button in the Chan column (see Figure 8-22). The Channel
Selection dialog box appears as shown on Figure 8-23. Select
the desired group from the Display: pop-up menu and click the
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as a BUS button. Click the Select button to return to the
Timing Dispay and implement your changes. The Cancel
button closes the window without implementing the changes.

Labels

ChanC1

AJ

[pddress1s___JI(A1§)] [1]
[Address14 ]|(R14)|[1]
[Address13— ][(A13)[[1]
[Address12_ ]I(R12]|[1]

Figure 8-22. Opening the
Channel Selection dialog box.

Uertical Exp. | 4
Horizontal Exp. )

UnGroup \ ®U

Goto CI1
Goto C2
Goto Sample...

Get C1
Get C2

Compare X=

Timing Info...

Color | 2

Figure 8-24. Grouping
channels into a bus.
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field...

‘Address

Display:

QO channel:| A15

Cancel
O Blank
Figure 8-23. Channel Selection dialog box.

The bus shows a row of rectangles. If the horizontal resolution
is high enough, the group's Hex value for the sample is
displayed in each rectangle. The resolution required to display
the Hex value depends on how many channels are in the group.
At the maximum resolution, the Hex value for thirty-two
channels can be displayed in the rectangles.

Viewing miscellaneous waveforms as a bus

You can combine many lines of the Timing Display into a bus
waveform using the 6roup command in the Options menu.
Unlike the method described in the previous section, the you do
not have to combine all the channels in channel group. You can
combine up to 32 channels from different groups, and you can
even combine channels with bus waveforms to create larger bus
waveforms.

The channels you combine must be next to each other in the
Timing Display, so you may have to rearrange the display before
using the Group command. See the previous sections in this
chapter for more information about highlighting, deleting,
inserting, and defining lines of the display.

To combine channels into a bus, highlight the channels you want
to group together an choose Group command from the Options
menu (see Figure 8-24). See the previous section for
information about displaying the Hex values in different
horizontal resolutions.
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Viewing the bus value at the cursor location

The Cursors section of this chapter described how to view
information about the sample at a cursor. You can also view the
value of a bus waveform at a cursor. First click on the asterisk
in the binary column for the bus waveform as shown in Figure
8-25. Then drag one of the cursors.

EO==———————=iming Ll 1-lastl E=—F——"1
c1=(0 ] c2=|25 J@l ASample | =25
U=x2 H=x2 Address = ( BxCIC8 D

Labels [ChanC2f g

Address 'n!EIIHIHIHIHHHIIIHH T T ITTE,
o ao)n) e —
fooresse Jew LJ LT

CLK = Internal S8 ns |

Figure 8-25. Viewing the bus waveform value at a cursor.

The bus value at the cursor is displayed above the waveforms on
the second line of the window. The "0x" indicates that the value
is displayed in Hex. In the illustrated example, the Address
value at cursor C2 is COC8 in Hex. The value is always shown
at the most recently moved cursor.

The second line of the window normally shows the Trace
Control information. To return to this mode, click above the
waveforms on the second line of the window and drag a cursor.
See the Cursors section of this chapter for more information.

Comparing Last and Reference waveforms in the
Timing Display

You can compare the data in Last memory with the data in
Reference memory and view the differences in the Timing
Display. Make sure that you have meaningful data in the
Reference memory by using the Transfer or Open commands
(see Chapter 10).

To put the the Timing Display in compare mode, choose
Compare from the Options menu (see Figure 8-26). Greyed
waveforms appear in the Last Timing Display indicating the
value of the Reference data (see Figure 8-27). In areas where
the Reference data matches the Last data, the greyed waveform
cannot be seen. If you select Compare from the Options menu
of the Reference Timing Display, the greyed waveforms
represent the value of the Last data.
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Labels ChanCt| _
[fddress15___||(A15)|[1]
[faaresste __ J(ma)e)] L L1
haresss ()| L U LT LI L]
[Rddress 12 |[H12]_U_UUU-MUU—
[Address i1 |[m1][1]_|_|_l—l_l_|_I—U—U_UT

Figure 8-27. Timing Display in compare mode.

When the Timing Display is in compare mode, the Compare
option in the Options menu has a checkmark next toit. The
Timing Display will remain in compare mode until you select the
Compare option again to remove the checkmark.

In the state display, you can search for the next or previous
miscompare. Since the cursors track between the two displays,
you can find the miscompares in the State Display, note the
sample numbers or mark them with the cursors, and return to the
Timing Display. See Chapter 9 for more information about
using the compare mode in the State Display.

The comparison uses the Edge Tolerance setting from the Arm
Conrol Options menu, but not the range limits from the Arm
Conrol Setup window. See Chapter 7 for more infomation on
Arm Conrol.

Editing the Reference Timing display

In the Reference Timing Display, you can edit the Reference
memory. This is useful if you want to compare the Last data to
data that you have never been able to capture. You can correct
slightly flawed Reference recordings and create a perfect batch
of data.

Make sure that you have meaningful data in the Reference
memory by using the Transfer or Open commands (see Chapter
10). Then open the Reference Timing Display from the Timing
Display menu. The Reference Timing Display is identical to the
Last Timing Display except you can highlight portions of the
timing waveforms (see Figure 8-28).



Timing
Information

Chapter 8 Timing Display

Labels ChanCi
[Address15_|i(A15)[[1] —Lj_ﬂ_’
[fdaressta el L &~ L_IUL
[Addressia ||(A13) [ﬂ—l_l—l_l—l_l_Ll"
[Address12 ||(A12) M

Figure 8-28. Editing Reference Timing Display
To edit Reference data, highlight the sample and typea"1" or a
"0." You can also use block editing techniques to change many
samples at once. Use the mouse to drag across the waveforms
to highlight a large section of data. Typinga"1" ora"0"
changes the value of all highlighted samples. To highlight very
large sections of data, use the minimum horizontal and vertical
resolutions because you can only highlight samples visible in the
window.

The changes you make to the Reference memory in the Timing
Display can also be seen in the State Display of Reference
memory. The State Display also has an Edit Reference mode,
but there is no block edit feature. You can use the block edit in
the Timing Display to make changes that are reflected in the State
Display. See Chapter 9 for more information about the State
Display.

You can also enter "don't care” values by typing <option>X.
The X's are not used at all in the Timing Display. In fact, the
waveforms appear unchanged and miscompares are still shown.
The only way you can tell that the data is an X is to put the
cursor on the sample and look at the sample value at the left of
the display. The X's are used in the Reference State Display and
can be used for State Display and rearm comparisons. When
you enter X's in the State Display Edit Reference mode, the
data appears as zeros (a low level) in the Timing Display.

Displaying the final value of the Trace Control
parameters

When you are using Full Feature Trace Control, there are two
counters and a timer that can provide additional information
about your data and how the CLAS 4000 triggered. If you use
these features, you can observe the final counter and timer
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The Timing Info dialog box appears (see Figure 8-29). When
you are finished looking at the values, click the 0K button to
return to the Timing Display. The timer and counters are
explained in detail in Chapter 11.

Final Interval Time =[ 16.169 ms_|
Final Counter Dalue =[:|
Final Loop Counter Dalue =0 ]

Figure 8-29. Timing Info dialog box.
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Overview

You can use the Timing or State displays to observe the data
collected by the CLAS 4000. The Timing Display shows the
data in a waveform format, while the State Display shows the
data in a list format. This chapter explains how to use the State
Display to observe the data collected by the CLAS 4000.

To open the State Display window, pull down the State Display
menu and select Last (see Figure 9-1).

Help State...

l Reference !

Figure 9-1. State Display menu.

Unlike the setup menus which have a Next option, the State
menu has only Last and Reference. In the setup menus, you
select the Next option to create the setup that will be used to
make the next recording. You select the Last or Reference
options to merely observe the setup that was used to collect the
data in Last or Reference memory.

In the display menus, you select the Last and Reference options
to see the data in Last or Reference memory. There is no Next
option because the next data has not been collected yet. Once the
next recording has been made, the data will have been stored in
Last memory.

For a general description of the Next, Last and Reference
options, see the beginning of Chapter 5.

Getting to know the State Display window

The State Display window is shown in Figure 9-2. The data is
displayed in a list format with a column for each of the channel
groups. The name of the group appears at the top of the
column. The groups are arranged in order from left to right
according to the order defined in the Channel Setup window.

The column of the far left of the display contains the sample
number for the data on each line. You can always tell what
section of the data is currently in the display by looking at the
sample numbers. If the window is large enough, the data
appears in two sections. The section on the right side of the
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display is a continuation of the section on the left side. In Figure
9-2, the data for samples 0-27 can be seen in the left section, and
samples 28-55 can be seen on the right.
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7
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T 5 e fddress Dota Stolus C_Sample HAddress Datc Status =
] FSF4 F 86e28 ASA4 A7AE AOAB
e0e8!  ESES EBEA EDEC 08828 9998 9B9R 90D9C
00002  DOOC DFDE E1E® 80033  80SC SFSE 9100
00023  D1De D302 DSD4 eee31 9180 8382 8564
80004  C3C4 CPCo Coce 00832 7574 776 0978
80005  BOBS 856A BOSC 20e33 6968 6B6A 6D6C
862856 RORC RAFAE B1BO o0e34  5DSC SFSE 6160
evee? AR A3R2 ASR4 eee3s 5159 5352 5554
00008 93904 9796 9008 00036 4544 4746 4048
80000 6988 888A 808C 00037 3338 3823A 3ID3C
ese1e WE 818e eee3d  202C 2F2E 3130
ese11  717e N2 734 oee3s 2120 2322 2324
20812 6564 6766 6968 00048 1514 1716 1918
20813 5958 SBSR SDSC oee41 @998 8BeA eoeC
00014  4D4C 4F4E S150 00842 FOFC FFFE 0100
80215 4148 4342 4544 00843 FiFe F3F2 FSF4
82016 3334 3736 3938 80044  ESE4 E?ES EQE®
80017 2928 2B2A 2D2C 6045 D08 DBOA DOOC
08018 ic 1FIE 2128 egess COCC CFCE D10@
82019 1110 1312 1514 eee4? CI1C0 C3C2 CSC4
00020 6304 8706 0008 00048 BB+ 8786 BoBE
00021  FoFs FBFA FDFC 00049  AOAG ABAA ADAC
80022  EDEC EFEE FIFe 00eSe  909C OF9E ARG
82023 EilEe E3E2 ESE4 eeeS1 9190 9382 93594
08824  DSD4 D76 DS08 osees2 6584 9786 8088
§2.80825  C9CS  CBCACDCC.. .. .. ... .. e0es3 7978 7B 0IC
86026  BDBC BFBE C1Ce o00eS4  5DOC OFGE 7170
90927 R1BG 8382 BS84 W0esSS 6168 6362 6554
Kl [ K]

Figure 9-2. State Display window

The right-most menu on the top menu bar is the Options menu
for the State Display window (see Figure 9-3). The menu is
only available when the State Display window is the current
active window in the display.

The Timing and State displays have cursors that you can use to
mark samples of interest. The current cursor locations are
displayed in the C1 =... and €2 =... fields. The cursors can be
used to temporarily mark sections of the data and measure the
distance or elapsed time from one place to another. See the
Cursors section of this chapter for more information.

Scrolling through the recorded data

Only a small portion of the data is visible on the display at one
time. The amount of data displayed in the window depends on
the current size the window and number of columns. The next
several sections of this chapter explain various ways to observe
data that is currently off the screen.

You can use the scroll boxes and arrows on the right and bottom
edges of the window to scroll the data in the window. For
vertical scrolling, use the scroll bar on the right side of the
window. Click or press on the arrows to move the display up or
down one sample at a time. Drag the scroll box, or click on
either side of it to move a page at a time. Moving up displays
previous state information, and moving down displays the more
recent samples. To see data from other channels, scroll
horizontally with the bottom scroll bar. If the window is large
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enough to display all channel groups, the bottom scroll bar is not
present.

Moving quickly to a certain off-screen sample

If you want to move the display directly to a certain sample
number, you can either scroll to the new location as described in
the previous section, or use the Gptions menu. Select the Go to
sample... option from the Options menu. The Goto Sample
dialog box appears (see figure 9-4).
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Figure 9-4. Go to Sample dialog box.

Type in the desired destination sample number and click the
Goto button. The display immediately scrolls to the specified
sample, and places it on the top line of the window.

Viewing the data at an off-screen cursor

To display the data at a cursor location, choose Go to C1 or Go
to C2 from the Options menu. The display immediately scrolls
to the data at the cursor with the top line of the window at the
cursor's location. The cursors are explained in detail in the
following section.

Bringing an off-screen cursor into view

To bring an off-screen cursor onto the current display,.choose
Get C1 or Get C2 from the Options menu. This places the
chosen cursor at the top of the display window. A cursor is
represented by a horizontal line through the data list with a
cursor tag at the left. In Figure 9-2, cursor C1 is at sample
00000, and cursor C2 is at 00025.

Moving a cursor that is visible in the display

To move a cursor from one part of the display to another, drag
the cursor tag (C1 or C2) up or down the window (see Figure 9-
5). Note that the cursor you moved most recently has a solid
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line; the line of the other cursor is dotted. If you drag it off the
display, the screen scrolls with it.

C Sample Address Data Status
00eoe  FSF4 F7F6 FOFs8
00001 EQES EBER EDEC

~@gee2  DDDC DFDE E1EQ

CJ 00083 D1D@ D3D2_DSD4

k 0BeR4  C5C4 C7C6 cacs
00eS BOBS8 BBBA BDBC
00eB6  ADAC AFAE B 1B@
00087 A1A0 A3A2 ARSA4
0008 9594 9796 9998
00e9 8988 8B8A 8D8C
@18 7D7C 7F7E 8180

Figure 9-5. Dragging a cursor in the Timing Display

If the display is divided into a left and right section, and you
want to move the cursor from one section to the other, use the
up and down arrows to the right of the cursor field. The cursor
fields are explained in the following section.

Moving a cursor to a certain off-screen sample

The current cursor locations are always indicated in the C1 =...
and C2 =... fields in the upper left corner of the display. You
can send a cursor to a new location by typing a new sample
number into the field and pressing the <return> key (see
Figure 9-6). You can also use the up and down arrows to move
the cursor to a higher or lower sample number.

E0

I

State [LA 1-lLast| E==FiF——————"1]

c1-EEME)c2=25 |§c2-c1=[ 00022] samples [Previvus) (Nent )

Figure 9-6. Cursor fields.
Measuring the distance between the cursors

To the right of the cursor fields is an area that displays the
distance between the cursors. You can display the distance in
terms of the number of samples between the cursors, or time.
To change modes, select Display Setup... from the Options
menu. The State Display Setup dialog box appears (see Figure
9-7). Click one of the buttons to the right of "Units for C2-
C1:". You can select Samples or Time. Click 0K to close the
dialog box.
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State Display Setup...
Units for C2-C1: anmples QO Time
O Timestamp: O Bbsatute Q Nalta O from line
Otevel: O show Leuet O Shaw Leupt Name
Font size: (O Small @targe

C Interpoistion: Qtinear QO Sample

K’H\
-
»
J
A
0

uuuuu

Figure 9-7. Changing the units for the
distance between cursors.

Changing the dispiay radix

The data is displayed in the radix specified in the Channel Setup
window for each group. If a group is displayed in Symbol
radix, the data patterns are replaced by the corresponding
symbols. Any data pattern that does not have a symbol is
displayed in the radix selected in the Symbol Table dialog box
(see Chapter 5 for more information on symbols). Keep in mind
that you can also change the radix from the Trace Control Pattern
Definition window (see Chapter 7).

You can change the radix for the currently displayed Last or
Reference data from the Last or Reference Channel Setup
windows, but you must change it in the Next setup windows to
affect future recordings.

Moving a column of data to the left or right

You can change the distance between the columns in the display
by moving the columns left or right. Drag the column header
(Address, Data, etc.) of the column as shown in Figure 9-8. All
columns to the right of the selected one move also.

STt The Sample column and the first data column

cannot be moved. If the Time Tag column is
present as the rightmost column, it can not be
moved individually. See the Viewing the Time
Tag for each line of data section of this chapter
for more information on Time Tags.

C Sampie RAddress Data

C1 0o0e@ FS5F4___F7F6 FoFe
@801 EOE8  EBEA EDEC
8002 DDDC  DFDE E1EB
ee0e3 DID@  D3D2 0SD4
20004 C5C4  C7C6 C9C8
oeeeS B9BS  BBBA BDBC
00606 ADRC  AFAE B1BO
60007 A1RG  A3A2 ASA4
00008 9594 9796 9998
00060 8988  BBSA 8OSC
80819 7D7C  7F7E 8180

Figure 9-8. Moving a data column.
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Using a split screen to see two sections of the data at
once

You can split the display to look at blocks of data that occur at
different parts of the recording, such as subroutines that should
be the same each time they appear.

The screen splitter is a small black rectangle at the top of the
right-hand scroll bar. Drag the splitter down the scroll bar. A
line appears through the data. You can now scroll the data
above this line independently from the data below it. Note that
the right-hand scroll bar is split into two parts as shown in
Figure 9-9.

e S(Je=—————=— State [LR 1-Last]

|@c2-c1=[__ooo2s ci=lo J@c2-=[25 |Gc2-c1-

K> Sample  Address Data Status| Address

00000 _ FSF4 F?F6 FoF8 FSF4

08081 ESES EBER EDEC ESE8
00002 DDDC DFDE E 1E® DODC
oece3 DiDe D3D2 DSD4 D1De
00084 CSC4 C7C6 C9C8 CSC4
00005 B9B8 BBBA BDBC BSB8
08006 ADAC AFRE B1B@ ADAC
eeoe7 A1Re A3A2 ASA4 A1RG
00088 9594 9796 9998 9594
08009 8988 8B8A 8DSC 8988
oeot1e 7D7C 7F7E 8180 707C
eeo1t  717e 7372 7574 7170
08012 6564 6766 6968 6564
00013  S958 SBSA SDSC 5958

E[J==——=—= State [LA 1—Last]

ci=[o___ |@ca=[z5

C _Sample Address Data Status

C1 20088 FSF4 F7F6_FOF8
@00@1 ESES  EBER EDEC
@eP@2 DDDC  DFDE E1E@
00003 DID®  D3D2 DSD4
@00@4 CS5C4  C7C6 COCS8
@0005 B9B8  BBBA BDBC
00006 ADAC  AFAE B1BO
20007 A1AQ  A3A2 ASA4
00008 9594 9796 9998
02009 9988  BBSA 8DSC
@oe1e 707C  7F7E 8180
e0011 7170 7372 7574
80012 6564 6766 6968
@213 5958  5BSA SDSC
02423 6160 6362 6564
02424 5554 5756 5958
92425 4948 4B4A 4D4C
92426  3D3C  3F3E 4140
82427 3138 3332 3534
82428 2524 2726 2928
02429 1818 1B1R 1DIC
92432 @DBC  OFOE 1118
092431 o100 0302 0504
02432 FSF4  F7F6 FoFS
@2433 ESE®  EBEA EDEC
02434 DDDC  DFDE EIE@
22435 D1D@  D3D2 DSDé
22436 CSC4  C7C6 COC8
02437 BSB8  BBBA BDAC
82438 ADAC  AFAE B1BB

08014  4D4C 4F4E S15@ 4D4C
88015 4140 4342 4544 4140
08016 3534 3736 3938 3534
00217 2928 2B2A 2D2C 2928
oea18 101C 1FIE 2120 DiIC
08019 1118 1312 1514 t11e
08020 0504 0706 @908 0504
08021 FOF8 FBFR FOFC FOF8
00022 EDEC EFEE F1F@ EDEC
08023 EIE@ E3E2 ESE4 E1EQ
DSD4

E

Figure 9-9,

Vertical split
screen state display. Figure 9-10. Horizontal split

screen state display.

If the window is too narrow to display all the data columns at
once, you can also split the screen horizontally. This is very
useful for putting different columns next to each other. To split
the screen, drag the black rectangle in the lower left corner of the
screen into the bottom scroll bar.. The bottom scroll bar is split
into two parts allowing the left and right sections of the window
to be scrolled separately as shown in Figure 9-10.
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You can only scroll to the right until the rightmost column can be
seen and to the left until the leftmost column can be seen. You
may need to vary the window size to get certain columns next to
other columns. You can put any column next to any other
column by making the window only wide enough to display two

S22axllls v a LR S 3 )]

data columns and splitting it down the middle.
Changing the font size of data in the display

The data can be displayed in two different font sizes. The
default display uses the small font so that more lines of data can
fit in the window. If you use the larger font, less data can be
seen in the window, but the data is easier to read. This is
especially useful if you want to see the data from a distance or if
you lose your glasses.

To change the font, select Display Setup... from the Options
menu. The State Display Setup dialog box appears (see Figure
9-11). Click one of the buttons to the right of "Font size:".
You can select Small font or Big fent. Click 0K to close the
dialog box.

State Dispiay Setup...
Units for C2-C1: @ Samples O Time
R Timestamp: @ Absolute O De ta O from line:
X Level: @ show Level (O Show Leuvel Neme
Font size: O Small qurge

T interpolation: Q Lineay O Sample

Figure 9-11. Changing the font size.
Viewing the Time Stamp for each line of data

The CLAS 4000 stores a 16-bit Time Stamp with each data
sample that indicates when the sample was taken relative to other
samples. The Time Stamps can be displayed next to each
sample in the State Display.

Select Display Setup... from the Options menu to open the
Display Setup dialog box (see Figure 9-12). On the second line,
there are three Time Stamp options. The Time Stamps are not
shown in the default display because the Hide time tag option
18 selected.
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State Display Setup...
Units for C2-C1: ® Samples O Time

R Timestamp: O Absolute O Delta (ifrom line: [_

O Levet: QO Shaw Leuet O Shaw Leuel Name

Fontsize: @ Small Q Large

O iInterpolation: QO tinem C sample

Figure 9-12. Displaying the Time Stamps.

You can display the Time Stamps in two formats. In Delta
time mode, each Time Stamp shows how much time passed
since the last sample.

In Time from line:... mode, each Time Stamp shows the
cumulative time from the specified sample. For example, if
sample 500 shows the start of a subroutine, you could select
Time from line: 500. The Time Stamp at sample 500 would
be zero. All other Time Stamps would show the elapsed time
from the start of the subroutine. The Time Stamp for the sample
at the end of the subroutine would show how much time passed
during the execution of the subroutine.

To display the Time Tag information, click either the Delta

time or Time from line:... button. Click OK to close the dialog
box.

The Time Tags appear in a column to the right of the data as
shown in Figure 9-13.

C_Sample Address Data Status Time Stamp
C1 e0000 00 FF (%] 0.0090 us
0000 1 (Z17] FF 1 0.020 s
00002 00 FF 3 0.040 ps
00003 (21%] FF Ird 0.060 us
00004 00 FF 7 2.088 us
20085 21 FE 7 ©.1086 us
00006 03 FC 7 0.120 ps
00007 o7 F8 7 0.149 us
00008 oF Fo 7 0.160 pus
00009 1F Ee 7 0.180 us
00010 3F Cco 7 8.200 us

Figure 9-13. Time Tags in the State Display
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The Time Tags are especially useful if you are using an external
clock or you are collecting data at irregular intervals. In external
clock mode, you can change the Time Stamp resolution in the
Channel Setup window. See the External Clocks section of
Chapter 5 for more information.

Selecting a Time Stamp interpolation scheme

The maximum resolution of the Time Stamp is 40 ns. In this
mode, the Time Stamp counter increments its count every

40 ns. By keeping track of the number of times the Time Stamp
counter increments and knowing that each count represents

40 ns, the CLAS 4000 software can determine how much time
has gone by between sampies.

If two samples occur within 40 ns of each other, the Time
Stamp counter contains the same count for both samples.
Without any interpolation, the Time Stamps would show that no
time passed between the samples. This is not very realistic, so
the CLAS 4000 software provides two interpolation schemes
that calculate the Time Stamps and display a more accurate
representation of the passage of time.

You can select the desired interpolation scheme on the last line of
the Display Setup dialog box (see Figure 9-14 a).
State Display Setup...

Units for C2-C1: @ Samples O Time

X Timestamp: O Absoiute O Delta @ from line:

O Level: QO Shaw Leuet QO Show Leuel Name
Font size: @ Small O Large

X Interpolation: Cilinear O sample

Figure 9-14 a. Selecting a Time Stamp interpolation scheme.

There are three interpolation choices. Selecting 0ff disables all
interpolation. The Time Stamps are displayed as they are
actually collected by the Time Stamp counter.

Selecting Linear enables linear interpolation. This method
assumes that samples occur at regular intervals and are evenly
spaced in time.
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The Sample option is only enabled when the Time Stamp
software knows the actual sample rate. For example, if you
collect data with the internal clock at 20 ns, the Time Stamp
software assumes that samples occur at 20 ns intervals.

Table 9-1 provides an example of the interpolation schemes.
The Time Stamps corresponding to twenty-five data samples are
shown in the different interpolation modes. The Time Stamps in
the table are shown in bold type when the Linear and Sample
interpolation schemes result in different values.

50 ns Time off Linear Sample

Stamp Count |(no interpolation)] Interpolation Interpolation
0000 000 ns 000 ns* 000 ns*
0000 000 ns 025 ns 020 ns
0001 050 ns 050 ns* 050 ns*
0001 050 ns 070 ns 070 ns
0001 050 ns 090 ns 090 ns
0002 100 ns 110 ns 110 ns
0002 100 ns 130 ns 130 ns
0003 150 ns 150 ns 150 ns
0003 150 ns 170 ns 170 ns
0003 150 ns 190 ns 190 ns
0004 200 ns 210 ns 210 ns
0004 200 ns 230 ns 230 ns
0005 250 ns 250 ns* 250 ns*
0005 250 ns 275 ns 270 ns
0006 300 ns 300 ns 300 ns*
0006 300 ns 325 ns 320 ns
0008 400 ns 400 ns* 400 ns*
0008 400 ns 425 ns 420 ns
0009 450 ns 450 ns 450 ns*
0009 450 ns 475 ns 470 ns
0010 500 ns 500 ns* 500 ns*
0010 500 ns 520 ns 520 ns
0010 500 ns 540 ns 540 ns
0011 550 ns 560 ns 560 ns
0011 550 ns 580 ns 580 ns

Table 9-1. Time Stamp interpolation schemes.

The first column shows the Time Stamp counter value when
each sample was taken. Since many of the samples were
collected within 50 ns of each other, the counter value often
remains unchanged for two or three samples. The Time Stamp
information is always stored in this format as the data is
collected. For display purposes, the Time Stamps are shown in
units of time, so this Time Stamp count is never actually
displayed. It is shown in Table 9-1 to demonstrate how the
software calculates the Time Stamps from the counter values.

The second column shows how the Time Stamps would be
displayed with no interpolation. Each count of the Time Stamp
counter represents 50 ns. Samples with the same count have the
same Time Stamp.
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The third column shows the Time Stamps with Linear
interpolation. The software divides the samples into segments
that appear to have uniform sample intervals. Within each
segment, the software distributes the total time evenly between
the samples. The start of each segment is marked with an
asterisk.

The fourth column shows the Time Stamps with Sample
interpolation. The data samples are divided into segments.
Within each segment, the software uses the known sample rate
to calculate the Time Stamps. In the example in table, the
software knows that the samples were collected at 20 ns.

Viewing the Trace Control step for each line of data

In addition to keeping a Time Tag for each sample, the CLAS
4000 also keeps track of which samples were collected in each
part of the Trace Control triggering sequence. Displaying this
information adds another column to the State Display. For each
sample, this column telis which part of the triggering sequence
was active when the sample was taken.

You can enable the Trace Control information from the State
Display Setup dialog box. Select Display Setup... from the
Options menu. The dialog box appears as shown in Figure 9-
14 b. On the third line, there are three Trace Control options.
The Trace Control information is not shown in the default

display because the Hide level option is selected.

Stats Display Setup...

Units for C2-C1: @ Samples O Time

Font size: @ Smanl O Large

T Timestamp: O Absalute O Nela O from tins:

P Level: qsnow Level O Show Lesvei Name

You can display the Trace Control information

in two formats. You can select either Show

Level Data mode or Show Leve! Step mode.

Click 0K to close the dialog box.

The following paragraphs and figures give

Ointerpolation:  Otinear O Sampie examples of how to use these modes. See
Chapter 6 and Chapter 11 for more information
o) o) on Trace Control.

In Trace Control Predefined mode, the

Figure 9-14 b. Displaying Trace Control
information in the State Display.

triggering sequence consists of one software
level. The software level is implemented
internally as several hardware levels. Some of
the Predefined Tasks consist of a software level
that is very complex and uses many internal
hardware levels.

In Figure 9-15, the Trace Control Predefined setup searches for

Addr 02, then Addr 05, then Addr 09. You can give the
software level a name. The software level is called, "Trig."
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Mg ] stors it input [1s] [immrmsmmm]

until this sequence occurs:

A sample [is] [=Addr 02] followed later by
A sample |is} [=Addr 05

nnd a semple [is] (=Addr 09
Store during 8 more sample clocks (2 to 65535);
Then fstoEI

Figure 9-15. Predefined Trace Control setup.

Selecting the Show Lewvel Step in the Display Setup dialog
box adds a Level Info column to the display (see Figure 9-16).
The Level Info column displays the name of the active software
level for each sample. Since there is only one software level in
Trace Control Predefined mode, the Level Info column shows
the same software level name for every sample. This is not the
best mode if you are using Predefined Trace Control.

C_Sample Level Tnfo Address Data C_Sample L RAddress Data
02038 Trig o0 F6 02038 0 00 F6
02039 Trig 21 22 02039 0 o1 02
02042 Trig 02 93 02040 0 02 o3
B2241 Trig 83 2B 02041 1 03 2B
02042 Trig o4 (=12] 02042 1 04 eA
82043 Trig es F? 02043 165 F?
02044 Trig 26 20 02044 2 06 20
82045 Trig o7 11 02045 2 @7 1
02046 Trig es BD 02046 2 08 BD
02047 Trig e9 bC 92047 2 09 DC
02048 Trig oA D8 02048 3 A D8
02049 Trig oB A7 02049 3 0B A7
02050 Trig ecC 20 92050 3 ec 00

Figure 9-16. Using "Show Level Step" Figure 9-17. Using "Show Level Data"
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with Predefined mode.

with Predefined mode.

Selecting the Show Level Data mode adds an L column to the
display which is only one character wide (see Figure 9-17). The
L column shows the active hardware level for each sample.
Since the Predefined Trace Control setup in Figure 9-15 uses
several internal hardware levels, the L column shows when each
trigger event was found.

In Full Feature Trace Control mode, the triggering sequence
consists of one or more software levels. If the software levels
are from the list of Predefined Tasks, they are implemented with
several internal hardware levels. If the software levels are from
the list of Steps, they are implemented with one internal
hardware level. You can give each software level a name.

The Trace Control Full Feature setup in Figure 9-18 performs
the same function as the Predefined setup in Figure 9-15, but it
uses Steps instead of the Predefined Task. The software levels
"Find 02," "Find 05," and "Find 09" search for Addr 02, then
Addr 05, then Addr 09. The last Step, "Fill 2K," collects 2048
post-trigger samples.
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(The timer is on].

[store] 1ifl input {is] [=KRRHHRRAE] .
6o on] [if] input [is] [=Addr 02} .
[Findos 1 IThe timer Is on‘.
store] [if] input [is] [=HRHHRHRRH] .
Go on) [if] input [is] [=Addr 05] .
|Find 09 I |The timer Is oni.

Store} [if] input [is] |=REHHRHHKK] .
60 on| [if] Input [is] .

| FTIPT ] (he timer is on]. Set delay for (2048 |5} |ssmples] .
smrei il input [is]) .

Stop !!ﬂE delay and

111 input ig] .

Figure 9-18. Full Feature Trace Control setup.

Selecting the Show Level Step mode adds a Level Info column
to the display (see Figure 9-19). The Level Info column
displays the name and level number of the active software level
for each sample. Since the software level changes each time a
trigger condition is found, the Level Info column shows when
€ach rigger event was found.

Sample M Level Name Address Data C Sample M L Address Data
02038 1:find pat1 807 @OF 02038 1 807 0oF
82039 1:find patt1 887 10F 02039 1 887 10F
82040 1:find pat1 eee 200 02040 1 990 eee
02041 1:find pat1 080 100 0204 1 1 080 100
02042 1:find pat1 ©8e 100 02042 1 080 100
02043 3:find pat2 @98 130 22043 3 098 132
02044 3:find pat2 009 080 02044 3 000 oee
02045 3:find pat2 987 36F 22045 3 987 30F
02046 3:find pat2 106 20C 92046 3 186 2eC
22047 3:find pat2 100 200 22047 3 100 200
82248 S:fill 2k 288 122 22848 5 888 iee
02049 S:fill 2k 9A? 34F 02049 S 9A7 34F
920590 S:fill 2k 028 ese 92050 S 028 050
Figure 9-19. Using "Show Level Step" Figure 9-20. Using "Show Level Data"

with Full Feature mode.

with Full Feature mode.

Selecting the Show Level Data mode adds an L column to the
display which is only one character wide (see Figure 9-20). The
L column shows the active hardware level for each sample and
changes each time a trigger event is found.

If fewer than 4096 samples are taken during a recording, the
data appears at the end of memory. The beginning of memory
was not overwritten by the collected data and contains zeros.
The Level Data for these samples is an "F," and the Level Step
name is a row of periods.
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Pattern Find

Finding certain patterns in the data

As you study the data in the State Display, you may want to find
a certain data pattern or sequence of data patterns. You can
search for a sequence if up to eight data patterns by using the
State Search feature.

Select the Find... option from the State Options menu. The
State Search window appears with a line of data (see Figure 9-
21). An"X" ("don't care") appears for each character. To
define the desired pattern, click on the digits you want to specify
and enter values from the keyboard. You can only enter values
appropriate for the current radix.

=== state Search [LA |] ] EC

State Search [LA 1]

First matchBRRH | Last match(RXHR |Number found[0000 |
[ Find all ] (Previous ) (_nert ] []Binary Expansion

Pattern depth in lines: ®O0ne OTwo OFour O Eight

Rddrass Data Status
HHHH HHHH HHEH

J0OX 00K

1N I

Figure 9-21. State Search window.

First match {RRR_| Last match[HEHHE |Number found[0000 |
[ erevious ] [ Nent ] [JBinary Expansion
Pattern depth in lines: OOne OTwo @Four OEight
Indm Data Status
HHHH HHHH HHHH
O 30O
XXX FOOK XXX

OO 200K X0
2000 00 XXX

<l [

Figure 9-22. Searching for sequential
lines of data patterns.

If you want to specify only some of the bits in a multi-bit
character (such as a hex digit), click the Binary Expansion
checkbox. All bits for each digit appear, and you can specify as
many as you want. When you uncheck the binary expansion
box, data returns to the original format. Characters with only
some of their bits defined are displayed as semi-cares (Z).

If you want to search for a pattern consisting of two, four or
eight consecutive lines of data, click the corresponding button at
the top of the window as shown in Figure 9-22.

To initiate the search, click the Find all button. If matches are
found, the top of the window shows the line numbers of the first
and last matching patterns, and the total number of matches
found. Each matching sample is tagged with an asterisk in the

132



Data
Comparisons

Chapter 9 State Display

marker area to the right of the Sample column in the State
Display (see Figure 9-23). See the Next/Previous section of this
chapter for more information on using the marks in the State
Display marker area.

State [LA 1—-Last]
ci=[o___ |Bc2-[25 |@c2-c1=[  00025|samples [Previous) [ Nexrt )
e Address Data Status C_ Sample Address Data Status =

C1 60668 FSF4__ F7F6 FOFS 60028 RSA4  A7A6 ASAB i

00001 ESES  EBEA EDEC 68029 9998  989A SDSC

9002 DDDC  DFDE E1E@ €038 6DSC  SFSE 9190

@00e3 * DID8  D3DZ DSD4 €ee31 * 8190 8382 8584

80004 C5C4  C706 C9C8 Q0032 TSM4 776 7978

oo _ o LI tate Sonrch (10 1)

m * ';;3 First match Last matchNumber fnund

20009 6988 — .

00010  7D7C l Find ali i{ Previous | { Neut | [JBinary Expansion

0011 *» 7170

son g g4 Pattern depthinlines: @One QOTwo O Four O Eight

@0014 4D4C | [Pddress Data Status

20015 * 4140 | [HHHH  HHHH HHH

02016 3534 | [00@ ook oo

@017 2928

o [0

20019 * 1110

00020 @504 0706 2908 0eo4s BSB4  B7B6 D9B9

20021 F9F8  FBFA FOFC ©0049 ROAS  ABAA ADAC

@022 EDEC  EFEE FIFO 20058 9DSC  SFSE A1AG

00023 » EIE@  E3E2 ESE4 00051 * 9190 9392 9594

BBe24 D504 D706 DSOS eees2 8534 8786 8988
C2,00025  €OC8  CBOA CDCC . ..iiivccrncnens eea53 7978  7B7A 707C

86026 "'BOBC " "BFEE Cico 00854 6DGC  GFGE 7170

@eez7 » BIB®  B3IB2 BSB4 B00SS * 6160 6362 6564 o]
Kal 1A K3 1

Figure 9-23. Matching samples are tagged
with asterisks in the marker area.

Normally, the markers remain in the marker area until you select
Clear the marker data from the Options menu . If you are in
Edit Reference mode in the Reference State Display, the markers
are cleared from the marker area when you leave the window or
change back to normal display mode.

You can leave the State Search window open while you study
the State Display. To move quickly through the data to the
matching patterns, click the Next or Prepious buttons in the
State Search window.

Close the State Search window by clicking in the window's
close box in the upper left corner.

Comparing Last and Reference data in the State
Display

You can compare the data in Last memory with the data in
Reference memory and view the differences in the State Display.
Make sure that you have meaningful data in the Reference
memory by using the Transfer or 0pen commands (see Chapter
10).
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To initiate the comparison, choose Compare from the State
Options menu. The State Compare window appears and shows
the total number of miscompares and the sample number of the
first and last miscompare (see Figure 9-24).

[E[J===——=—== state Compare [LA 1] DV—=F—F7=|

First = Last = [0009 | Number of =’s[0004

Figure 9-24. State Compare window.

Each miscompare is tagged with a not-equal sign (+) in the
marker area to the right of the Sample column (see Figure 9-25).
See the Next/Previous section of this chapter for more
information on using the marks in the State Display marker area.

C Sample Address Data Status
00000 FSF4 F?F6 FOF8
Q0001 EOES EBER EDEC
80002 = DDDC DFDE E1E@
90003 D1DO D3D2 DSD4
00004 CSC4 C7C6 Cacs
00005 = BOBS BBBA BDBC
90906 ADAC AFAE B1B@
89007 A1A0O A3A2 ASA4
00008 =+ 9594 9796 9998
00PP9 = 8988 8B8A 8D8C
eee18  7D7C 7F7E 8180

Figure 9-25. Miscompares tagged with
asterisks in the marker area.

Since the State Compare window is a window and not a dialog
box, you can leave it open while you study the State Display.
To initiate another compare, double-click anywhere in the lower
part of the State Compare window.

If you are in the Last State Display window, the Last data is
shown and the miscompares are tagged with = signs. If you are
in the Reference State Display window, the Reference data is
shown and the miscompares are tagged.

Normally, the markers remain in the marker area until you select
Clear the marker data from the Options menu. If you are in
Edit Reference mode in the Reference State Display, the markers
are cleared from the marker area when you leave the window or
change back to normal display mode.

Editing the Reference data

In the Reference State Display, you can edit the Reference
memory. This is useful if you want to compare the Last data to
data that you have never been able to capture. You can correct



Chapter 9 State Display

slightly flawed Reference recordings and create a perfect batch
of data.

Make sure that you have meaningful data in the Reference
memory by using the Transfer or 0pen commands (see Chapter
10). Then open the Reference State Display from the State
Display menu. The Reference window is identical to the Last
window except you can use the Edit Reference feature to
change the Reference data. You can not edit the Last data in the

Last State Display.

To edit the reference data, choose Edit Reference from the
Reference State Display Options menu. You can only select the

Edit Reference command when the Reference State Display is
the current active window.

To change data, click on a data display character in the list and
type a new value (see Figure 9-26). Use an "X" to indicate
"don't care." You can enter any new value that is appropriate
for the current display radix. For example, Hex data can be
entered as 0-9, A-F. Binary data can only be changedtoalora
0.

[C Sample Address Data Status
HHHH HHHH HHHH

@0000 FSF4  FF6 FOF8
eeee1 EOE8  EBEA EDEC
@oee2 DDDD  DFDE E1E®
@003 D1D@ 0800 DSD4
eeeoa cscfl 20C6 C9Ccs
ooeos BABER  BBBA BDBC
00006 ADAC  AFAE B1BO
@e007 A1A@  A3A2 ASA4
00008 9592 9796 9998
22029 8982  8BSA 8DSC
@e218 7D7C _ 7F7E 8180

Figure 9-26. Editing data in the Reference State Data
Display.

If you want to change only some of the bits represented by a
data display character, you must change the radix to binary from
the Reference Channel Setup window.

In the Options menu, a checkmark next to the Edit Reference
option indicates that you are in the Edit Reference mode.
Selecting the Edit Reference option again returns you to the
normal display mode.

The changes you make to the Reference memory in the State
Display are reflected in the Timing Display of Reference
memory. The Timing Display also has data editing capabilities
including a block edit feature that is not present in the State
Display. You can use the block edit in the Timing Display to
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Markers

Next/Previous

make changes that are reflected in the State Display. See
Chapter 8 for more information about the Timing Display.

Marking lines of data in the display

As you study the data in the State Display, you can manually
mark certain samples of interest so that they are easy to find
again. To mark a sample, double-click in the marker area
between the sample number and the data. The letter "M" appears
as shown in Figure 9-27. See the Next/Previous section of this
chapter for more information on using the marks in the State
Display marker area.

C Sample Address Data Status
ooeee FSF4 F7F6 FOF8
00001 M ESES EBER EDEC
0oee2 DDDC DFDE E1EQ
80003 M D1DO D3D2 D5SD4
00084 CS5C4 C7C6 C9Cs
90005 BOBS BBBR BDBC
00006 M ADAC AFAE B1B@
00007 M A1AB A3A2 ASA4
00008 \ 9594 9796 9998
00009 "\8088 8B8A 8D8C
eBe1o  7D7C 7F7E 8180

Figure 9-27. Marking data samples.

Normally, the markers remain in the marker area until you select
Clear the marker data from the Options menu. If you are in
Edit Reference mode in the Reference State Display, the markers
are cleared from the marker area when you leave the window or
change back to normal display mode.

Determining the function of the Next/Previous
buttons

At the top of the State Display are two buttons labeled Next and
Previous (see Figure 9-28).

E0]

State [LA 1-lastl ==Fc——————["I|

ci=[14__ |Bc2=[25  |@c2-c1=[___ ooo11]samples [Preuious][NextQ

Figure 9-28. Next and Previous buttons.

You can use these buttons to move through the data to next and
previous locations in the State Display. There are four possible
types of locations that are found by the Next and Previous
buttons. Their exact function depends on what is present in the
marker area to the right of the sample numbers.
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Several of the features described in the previous sections use the
marker area to mark certain samples. There are three types of
marks that can appear in the marker area as shown in Figure 9-
29. These are described in detail in the previous section.

C Sample Address Data Status
ooee1 ESES EBEA EDEC
00002 =+ DDDC DFDE E1E@
00003 * D1DO D3D2 DSD4
00004 CSC4 C7C6 C9acs
00005 = BOBS BBBA BDBC
00006 ADAC AFAE B 1B9
00007 * A1AD A3R2 ASA4
00098 9594 9796 9998
00009 M 8988 8B8A 8D8C
00019 M 7D7C 7F7E 8180

Figure 9-29. Marks in the marker area.

If there are any marks in the marker area, the Next and
Previous buttons move the display to the next or previous
mark. If there are no marks in the marker area, the buttons
move the display to the next or previous change in Trace Control
level or step. See the Viewing the Trace Control step for each
line of data section of this chapter for more information.

If there is not a Next or Previous location to find, the Nest or
Previous button is greyed and cannot be selected. To remove
all marks from the marker area, select Clear the marker data
from the options menu.

There are four special markers that are created when several of
the standard markers apply (see Figure 9-30). For example, on
sample 1, both * and = apply. The resulting symbol is a ™.
The four special markers are created as follows:

(X)) (#)=(§)
(*)e(M)=(™)
(M) (£)=(X)
(*)e(#)(M)=(9)

C Sample Address Data Status
00001 ™ EOES EBEA EDEC
00082 DDDC DFDE E1E@
20003 = D1DO D3D2 DSD4
Q0004 C5C4 C7C6 cocs
00005 § BI9BS BBBA BDBC
90086 ADAC AFAE B 1BO
00007 A1AG A3A2 ASA4
00008 9594 9796 9998
00009 $ 8988 8B8A 8DS8C
0018 7D7C 7E7E 8180

Figure 9-30. Special markers.
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Using Next/Previous to find changes in Trace
Control levels or steps

You can use the Next or Previous buttons to find the next or
previous Trace Control level or step. Remove all marks from
the marker area with the Clear the marker data option. Click
on the Next or Previous button. The display scrolls to the
sample containing the change in level or step. You do not need
to have the Trace Control information displayed for this function
to work, but it may help you interpret the results. See the
Viewing the Trace Control step for each line of data section of
this chapter for more information.

Using Next/Previous to locate the markers you placed

You can use the Nexnt or Previous buttons to find the samples
marked with the "M" markers. Remove all marks from the
marker area with the Clear the marker data option. Double
click in the marker area to mark the desired samples. Click on
the Next or Previous button. The display scrolls to the next or
previous marked sample. See the Markers section of this
chapter for more information.

Using Next/Previous to locate samples marked by the
Find feature

You can use the Next or Previous buttons to find samples
marked by the State Search. Remove all marks from the marker
area with the Clear the marker data option. Use the Find...
option to perform the search. All matching samples are marked
with an asterisk (*). Click on the Neuxt or Previous button.
The display scrolls to the next or previous marked sample. See
the Pattern Search section of this chapter for more information.

Using Next/Previous to locate miscompares after a
comparison

You can use the Next or Previous buttons to find samples
marked by the Compare feature. Remove all marks from the
marker area with the Clear the marker data option. Use the
Compare option to perform the comparison of Last and
Reference data. All miscompares are marked with a not-equal
sign (). Click on the Next or Previous button. The display
shows the sample containing the miscompare. See the Dara
Comparisons section of this chapter for more information.
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Using the disassembler options at the bottom of the
Options menu

One kind of accessory available for the CLAS 4000 is a MAP
(Microprocessor Analysis Package). You can use MAP's to
help debug target systems containing microprocessors. The
MAP's are available for a variety of microprocessors and contain
both hardware and software. The hardware consists of a special
probe interface that allows you to easily collect data from all
MmiCcroprocessor pins.

The software part of the package allows you to see the
disassembled microprocessor instructions in the order that they
were executed. The data coliected by the CLAS 4000 includes
instruction fetches. The microcode can be seen in Hex format in
the State Display, and the instruction mnemonics can be seen in
the Disassembly window. This window can only accessed if the
MAP software is installed.

The Disassembly window is very similar to the State Display
and uses the same Sptions menu. The last four lines in the
State Display Dptions menu contain the options for the
Disassembly window. These are normally greyed and can only
be selected when the Disassembly window is the current active
window. All disassembly functions for a particular MAP are
explained the the manual that comes with the MAP accessory.

Contact the factory for a list of all MAP's that are currently

available and additional information on the capabilities of any
particular MAP.
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This chapter explains some of the extra features of the CLAS
4000 that can make digital problem solving easier. It tells how
to transfer setups and data, save and open files from the hard
disk, print data and setups, and move quickly from window to
window when you have several open at once.

How to Juggle Overview
Windows

The CLAS 4000 user interface is based on a windowing
environment in which many windows can be open at the same
time. To use the analyzer efficiently, you must know how to
manipulate the windows. This section offers some suggestions
on how to arrange and move between windows. The basics of
using a window are described in Part 1 of this manual.

Viewing a window that is partially covered

To view a window that is partially covered, click on any
exposed part of the hidden window. The window becomes the
current active window an is moved to the front. In Figure 10-1,
the State Display window is almost completely hidden. Clicking
on the exposed corner of the window moves it to the front as
shown in Figure 10-2.

B Ffile Edit Control Transfer Windows Options W File Edit Control Transfer Windows Oplions
= D¢ il
goo t BE U0OC R
State LR 1-last] 1 E——————M HE - ;
Timing ILA 1—Last] = —Les ][ T
tlo BLerles 18 [eseme
Ymx2 Hex2 STEP=<Step S0 > [Level=08) Eg‘ m“ 2 flavel=g8]
Labels CharC1 o2
Address 1S a5 )[1] 1 I 1 % % 11 y
eI ) ) g I Aonz ene L L
e e[ L UL L 2 % sise [ LILT
bl = n - ML
e o) 0)igigigigipeg & ] . s ApE g gigigegs
iz o Iy fraese @IV ALY
e JRddresss [mea)[e] =]
e G0 e
GK = Internal 48 s |0 TR 41 i OK ® Internal 48 ns |0 i R T 41
Figure 10-1. Clicking on a partly hidden Figure 10-2. State Display window

State Display window. brought to the front.
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Viewing a window that is totally hidden

As you move the windows around the display, a window you
want to use may become completely hidden. There are five
different methods for bringing a hidden window to the front as
the current active window. In Figure 10-3, both the Timing and
State windows are open, but the State window is completely
hidden behind the Timing window. Each of the methods
described on the following pages can be used to bring the State

window to the front.

&

K] File Edit Control Transfer wlndows Options
DG Tt FEME L ’

ED

Timing [LA 1 -Last] BHieFicF—=

[cilo L cz)es @

| A Sample

U=x2 H= STEP=<Step %o > [Level=00]
Labels cnanm g
Address15___|(A15)[[1] | e
addressi4__ |(ma)0)f LI L[ L [T 1
address13 ] L L LI L L
[fadressiz (A2 F L ULIU ULU UL
[rdaresst1 (R0l L LU LU
lAddress 10 J((R1e)[ 1] Umuwwum
Address9 |(Res)

CLK = Internal 40 ns 0

Figure 10-3.

Timing window covering the State window.
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Method #1 (see Figures 10-4 and 10-5):

Rearrange the windows using the Stack Windows option from
the Windows menu. This option enlarges all open windows
and arranges them such that all the title bars can be seen at the
top of the screen. Once the State window fitle bar is visible, you
can click on it to bring the State window to the front.

lindowrs
Tile Windows 8T
Stack Windows, #Y

vTiming [LA 1—Last]
State [LA 1—Last]

Figure 10-4. Method #1,
selecting "Stack Windows."

E File Edit Control Transfer Windows Options

owmo ¥ EmE L Ll

State [LA 1—Last]
=—=== Timing [LA 1-Last] ==
["a sample
U=x2 H=x2 STEP=<Step %o > [Level=80]

(w)
-3
o
(w]
-

I e S &
O | S S S A O I

[Address1s |
[Address 12 ]
Address 11 ]
[Rddress 10 ]
(Fadresss |
[Foaresss (e

[Address? i(re?)
[Fesresss __|(Re)
c2 [ﬁddresss |
Foaresst (o1
|ﬁddrcss3 l
Fodressz__|(Re2)

%

=

%

ﬁ
[
[

| EHEIEE
7

g
EIiE)

CLK = Internal 40 ns

Figure 10-5. Method #1, Stacked windows.
~~.  This method has a slight disadvantage. When you click on the

State window title bar, the State menu is brought to the front as
desired, but the Timing window is now completely hidden.
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Method #2 (see Figures 10-6 and 10-7):

Rearrange the windows using the Tile Windows option from
the Windows menu. This option adjusts the size and postion of
all the open windows such that every window can be seen. The
windows are arranged in a tile pattern that fills the screen. Once
the State window is visible, you can click on it to make it the
current active window.

Windows

Tile Windows #
Stack Windows * XY

vTiming [LA 1—-Last]
State [LA 1—Last]

Figure 10-6. Method #2, Selecting "Tile Windows."

B File Edit Control Transfer Windeows Optlons

[c1 || |@| c2 st @ [ asample
U= x2 H=x2 STEP=<Step ®o > [Level=0@1}
Labels |CharC1 ]

L T 1L _T LT 1k
pogressie ()1 L L_J

fAddress 13 A3 m[m

[Rodress 12 ((R12)[1]
11 At el
T CLK = Internal 4@ ns |0 8
State [LA 1—-Last]
L_&Il_] [ c2])25 ][ _asampie]: 28
‘ dress Data Status 5
C1 m FSF4____FIF6 FOFE 80013 S0S6  SE65A SOSC 184
EQES  EBER EDEC ePe14  4D4C  4F4E S158

mz DODC  DFDE E1E® 0815 4140 4342 4544

90003 DID@ D302 DSD4 POO16 334 3736 3938

80004 CSC4  C7C6 C9C8 @817 2928  2B2A 202C

90005  BOBS  BBBA BDBC 20018 101C IFIE 2120

80006 RDAC  RAFAE B1BO 00019 1119 1312 1514

80087 AIAG  A3A2 ASA4 90020 ©9%04 0706 PI08

80008 9504 9706 0008 @2021  FOF8  FBFA FOFC

PGOP9 8988  8BBA S0SC 00022 EDEC  EFEE FIF®

PBR16  7DC  7F7E 8180 98023 EIEG  EJE2 ESE4

00011 7178 7372 7574 00024 DSD4  D7DG DSOS

000 12 6364 8766 6968 €2  eeo2s cocs . .. CBCACDCC . ... ... 6
K] 15 KAl [

Figure 10-7. Method #2, Tiled windows.
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Method #3 (see Figure 10-8):

The lower part of the Windows menu contains a list of all open
windows. Select the window's name from the list to bring it to
the front as the current active window.

Tile Windows *T
Stack Windows $8Y

L/Timing [LA 1—Last]
State [LA 1-Last]

Figure 10-8. Method #3, Selecting the
window title from the Windows menu.

Method #4 (see Figure 10-9):

Move the Timing window out of the way. This can be done by
changing the size of the window with the size box, or moving
the window by dragging the title bar. Once the Timing window
is partially out of the way, you can click anywhere on the State
window to bring it to the front.

& File Edit Control Transfer llhndows 0pt|ons

gwe ¢t &E OO0

__State [LA 1-Last]

159143:1 Tmmg [LA 1-Last] %
sr““1r""‘1r\

e 10 [ Pere—

L | Jio |zS o) A Sampie
U=x2 H=1x2 STEP=<Step %o > [Level=00] |
a Ilobels !Chan 1
ﬂ [acress s ][314 L L
: |nddnss13 me

[Faaress 2 | A12)

Iar Addresstt  [[A11]

lﬁddressQ [m]
CLK = |nternal 40 ns

(g ]

EEEEEE

Figure 10-9. Method #4, Dragging the Timing Display
window out of the way.
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Help State...

Referenc‘!

LR stz Lasl
Reference

LR stz Lael
Reference

LR stz Lasl
Reference

Figure 10-10. Method #S,
selecting the window from
its original menu.
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Method #5 (see Figure 10-10):

Select Last from the State menu. The checkmark next to
"Last" tells you that the window is already open. Selecting

Last again brings the window to the front.

This method has one great advantage. If you cannot see a
window, it may be hidden or it may not even be open. This
method brings the window to the front in either case.

Viewing all windows at once and moving quickly
from one another

If you have several windows open, you can use the Tile
Windows option from the Windows menu to organize the
display (see Figure 10-11). The Tile function spreads the
windows over the screen in a tile pattern. The windows are

made small enough that they can all fit on the screen (see Figure
10-12).

Windows
Tile Windouws
Stack Windows

=T
xY

vTiming [LA 1—Last]
Trace Control [LA 1—Next]
Channel Setup [LAR 1—-Next]
State [LA 1—-Last]

Figure 10-11. Selecting the Tile windows option.

You can use the zoom boxes on the windows to switch your
view quickly from one full-size window to another. Zoom any
window up to full size. When you are finished with it, click the
zoom box again and the window returns to its previous size.
Then click another window's zoom box to see it full size. Keep
in mind, though, that if you resize or move a window after
zooming it up to full size, it will not return to the tiled windows



EA rila Edit Con
File Edit Co

tro! Transf

Chapter 10 Working with the CLAS 4000

pattern when you click the zoom box again. If this happens,
select Tile Windows again from the Windows menu.

@ m 5

T =@

Trace Control [LA 1—Next]

Channel Setup [LR 1 —Next]

Tasks |

Step E

Store only if input is |-HHHHHHHHP0
Fill memory, then

asks: Fill Memory | Sampling: | Internal } Rate: | 40ns
= i T
-5 w’s' '_" @ Label:BAddress Data Stat
Conditions Radin Hex Hen He
Channels | f@15-R060 ] R31-A16 ] e
Polarity i¢¢¢++6++4¢*+i P¢¢+¢¢¢+++¢¢i i¢+++

Clacked by

_ Executed

Instructions

” _Sample H

Rddress Data

State [LA 1-Llast]

S|V =x2 H=x2 STEP=<Step %0 > ([Levels

€1 _gooce Tore o TS TLebeis [charct
a000s Do  DaD2 bba L LM LgE
%0005 5o  base ooec %L_ru—\_rm R
Go0o?  Ate  Aonz ASAd Fosress 7GR
Goo0s  soss  sesn sDBC Fesresii JEOEMUULU
e P zmee | = o T
L 80012 6564 8766 6968 1] :
Kol 1o CLK = Internal 48 ns |0 | [=)
Figure 10-12, Tiled Windows
~~. The cursors track between the State and Timing windows and
"'@‘ " between Last and reference. This is especially useful when you
have several data display windows open at once. You can move
the cursor in the Timing Display and it moves to the same
samples in the State Display. Move a cursor in the State
Display, and it tracks in Timing.
How to Open Overview
and Save

As you work with setups and data, you may want to save them
on the hard disk for future use. When you save a Next, Last, or
Reference setup, all parameters and configurations from the
Channel Setup, Trace Control Setup, and Arm Control Setup
windows are saved in the setup file. When you save a Last or
Reference setup, you also save the data in the Last or Reference
memory buffer.
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setup menus, any changes you make to the format of the Timing
Display are not saved in a Next setup file. All the timing lables
and timing formats are saved with the Last data. If you have
customized the Timing Display and you want to save your
changes, you must save the Last setup and data. To retrieve
your custom timing format, you must open the Last setup and
data file and use it in Last. The same principles apply to

Q Since the setup file only contains information about the three

Reference data and setups.
Use the Save as... and Open... commands in the file menu to
v open the dialog boxes for saving and opening setup files (see
Open... #0 | Figure 10-13).
Close XW
Moving to a different folder
Save as... :
save as text... Files are saved on the hard disk in a hierarchical format using
Folders to create directories and sub-directories. (See Part 1 of
this manual for basic information on arranging files and folders
Page Setup... on the desktop.) Figure 10-14 shows a sample heirarchy of a
Print Window... hard disk. The top level root directory of the hard disk is called

%P "20 MB HD." This top level contains two lower level folders,
"System" and "CLAS 4000." The "CLAS 4000" folder contains
three lower level folders, "Jim's setups,” "Robin's setups,” and

Print Long...

Quit "Disassemblers."”
Restart Hard Disk
Shut Down ]

Figure 10-13. Save as...
dialog box. E

System Folder CLAS4000Folder

|
| I 1

P

Disassemblers Jim's Setups Robin's Setups

Figure 10-14. Sample hard disk hierarchy of folders.

You can move to different folders using the top portions of the
Save as... and Open... dialog boxes. A Save as... dialog box
is used as an example in this section, but you can use the same
methods in an Open... dialog box.

Selecting Save as... from the File menu opens the Save as...
dialog box (see Figure 10-15). The top part is used to navigate
though the hierarchy of folder. The bottom part is for naming
the file and specifying which setup to save.
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The current folder is "CLAS4000Folder" as indicated in the
Folder field at the top of the dialog box. The contents of the
folder are shown in the scroll window in the center. The names

of folders are shown in dark letters and are selectable. The
names of files are shown in ereved letters because you have no

11 AIVD) VL 111V Ul v Jidv A4 2111 S A e Vwwiae ~ ai

reason to select them in a Save as... dialog box.

245k

[&3 cLAs4000Folder]

& CLRS 4446 > Hard Disk
[ Disassemblers
[ Jim's Setups

0 Robin's Setups

Save LA 1 as:

Save?
O Neut setup.

@® Last setup with data.
O Reference setup with data.

Figure 10-15. Save as... dialog box.

To move down the heirarchy into a folder shown in the scroll
window, double click on the folder name (see Figure 10-16).
The new folder name appears in the Folder field at the top of the
dialog box (see Figure 10-17). Files are always saved into the
current folder shown at the top. The names of other files in the

folder are greyed.
|29 CLAS4000Folder | [ Jim's Setups|

& CLAS 440646 0} Cache probiem (2724 >
0 Disassembliers 0y ¢iotks {5 pe moge)

R D 0 Bardware debug
(O Robin's Setups D Softisare debuy

o
Figure 10-16. Moving down the heirarchy Figure 10-17. "Jim's Setups” is
by double-clicking on a folder name. now the current folder.
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To move up the heirarchy to a folder above the current one, open
the Folder field and select the desired folder name as shown in
Figure 10-18. Keep in mind that as you move the selection bar
down the menu, you are moving to higher levels in the folder
hierarchy.

SN Jdim's Setups

ST, i CLASH000F older, =
D ¢ipcks (& — Hard Disk
D} Hardware debug
0 Software debug
9

Figure 10-18. Moving up the heirarchy.
Moving to a different disk drive

If there is a floppy disk in the floppy disk drive or there are
several hard disks connected to the SCSI bus, you can save and
retrieve setup files from the other disks. You can use the Drive
button to access a different disk drive as shown in Figure 10-19.
Clicking the Drive button repeatedly alternates between the
available drives. If no other disks are available, the Drive
button is greyed. The name of the currently selected disk is
always shown in the upper right corner of the dialog box.

S10k

My Floppy

D\ Goad data trom interface board My Floppy
D Besel dnta 2714 B

Eject

Drive

Save LA 1 as:

Untitied

Save?
O Nest setup.

® Last setup with data.
O Reference setup with data.

Figure 10-19. Accessing to a different disk drive.

If the currently active drive is a floppy disk, you can eject it from
the drive by clicking on the E ject button. After the floppy disk
is ejected, the hard disk is automatically selected. When the
currently active drive is the hard disk, the E ject button is greyed
because ejecting a hard disk would be extremely undesirable.
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Saving the Next setup for future use

use. Select the Save as... command from the File menu fo
open the Save as... dialog box. Use the upper portion of the
dialog box to specify the destination folder for the saved file.
(See the Moving to a different folder and Moving to a different
disk drive sections of this chapter for more information on
changing folders.)

You can save the Next setup information to a setup file for future

Type a name for the seup file in the Filename text field (see
Figure 10-20). Click the Next button to specify saving the
information in the Next setup menus. Click the Save button to
save the file and close the dialog box.

[&3 Jim's Setups |

Ny Cache probiem (2724 = Hard Disk
0y ¢iocks {5 ne moide)
D Hardware debug

Y sofware debug

Save LA 1 as:

| fast RAM debugkﬁ - | (cancel )

save?
® Next setup.

O Last setup with data.
O Reference setup with data.

Figure 10-20. Saving Next setup.

When you save a Next setup, you only save the information
from the Next Channel Setup, Next Trace Control Setup, and
Next Arm Control Setup windows. If you want to save a
Timing Display format, you must save a Last or Reference
setup.

Saving the Last or Reference setup and data

You can save the Last or Reference setup information to a setup
file for future use. The procedure is identical to the one
described in the Saving the Next setup for future use section of
this chapter except you click the Last setup with data or
Reference setup with data button.
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Open... 80
Close $W
Save as...

Page Setup...
Print Window...
Print Long... ®P

Quit

Restart

Shut Down

Figure 10-21. Saving data in
ASCII text format.
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Saving the State or Disassemby data in a text format

Data is normally saved on the hard disk in a binary format that
cannot be edited or viewed. You may want to use parts of the
data in a document or use the data in another software package,
like an FFT program.

You can save the data on the hard disk in an ASCTI text format
by using the Save as Texnt... command from the File menu (see
Figure 10-21). The command is only selectable when either the
State or Disassembly displays are active.

The Save dialog box appears as shown in Figure 10-22. Select
the destination forder and type the desired file name. Click Save
to go on.

[S2Jim's Setups]
0 384 chaanels of data ¥ o Hard Disk
D Cachie problem (2724
D diocks (5 ns mode}
[} fas? RAM debug

O Hardware debug

Q Soflsnre debuy

save [LA 1-Last] as ASCII text to: (Save )
[Data text file | (Cencel )

Figure 10-22. Save as...dialog box for Save as Text.

Another dialog box appears as shown in Figure 10-23. Specify
which samples you want to save. You can save all the samples,
the samples between the current cursor locations, or the samples
specified in the sample fields. Click DK... to save the file.
While the file is being written, a dialog box with a bar graph
shows you the progress (see Figure 10-24).

Save “Data text file” data in the
following range:

QO All samples @
QO Samples between C1 and €2

@® Samples through

Figure 10-23. Specifying the desired samples.
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Writing Data teut file...
'®." to stop.

Figure 10-24. Bar graph showing progress.

The saved file is a standard ASCII file that can be viewed and
edited in a text editor. The file format for saved State data is
shown in Figure 10-25.

Figure 10-26 shows the same file with edit marks displayed.
The small dot indicates a "space” character (ASCII code 20
Hex). The arrow indicates a "tab" character (ASCII code 09
Hex) which is used to separate the columns. The paragraph
mark at the end of the line indicates a "carriage return" character
(ASCII code 0D Hex).

Time Stamp C.

a. NI

L LT R R R A B A S S

“a

g
RERERRRRRRERARRREREREGEEES
R B RS S 3

5.240 coob 00262.% .. CO......d 3F...8 O......
5280 ...% 00264.9 M- 00......4 FF...& O......
5.300 ...% 00265.4 M. 00......4 FF...6 1......
5.320 C.% 00266.% M.a 00......4 FF...4 3o.....
5.340 ...% 00267.% ..» 00......0 FF...4 7......
5.360 €2.9 00268.% -.% 00......5 FP...8 Z......
5.380 J.0% 00269.4 - Ol......6 FE...4 Tooonn.
5.400 ...% 00270.8 .. O03...... FC...® Z--....
5420 ps 0 ... 00271.0 €% O7e.....d FG...0 Tur....
S440 ps ...® 00272.% -.% OF......d FO...® Teuue.n
5460 us ...» 00273.4 .. 1P......4 EO...% 7......
5480 ps -..9 00274.9 *.¢ 3F......d CO...d Tuor...
5500 us 0 ... 00275.4 .. TE......4 BO...4 Te.....

Figure 10-26. Text file with edit marks
displayed.

The first column contains the cursor information. The cursor
names are shown on the samples containing the cursors in the
State display. The second column contains the sample numbers.
The third column shows any markers that are currently present
in the State display marker area. The data from each group is
displayed in its own column. If the Time Stamps are displayed
in the State display, they will appear in the far right column of
the file.

If you want to use the data in another software package like an
FFT program, you may need to strip out some of the formating
characters and convert it to binary. You can write a simple C
program to do this, or you may be able to do the necessary
changes by hand.
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Keep in mind that the text file cannot be reopened by the CLAS
4000 software. Use the Save as tent... only for tranferring
the data to other software packages. No setup information is
saved, and the file cannot be used by the CLAS 4000 software
in any way.

Viewing saved files on the desktop

When you are not running an application program like the CLAS
4000 software, you can look at the setup file icons in a folder
from the desktop. The setup file icons are the same style as
document icons. They appear as a rectangle with a folded
corner. Setup files that contain both setup and data have a black
folded corner. Setups without data have a white corner.

The body of the icon contains timing traces. The number of
traces tells you how many boards were present in the analyzer
configuration when the file was saved. For example, setup files
saved for a two-board, 192-channel analyzer have two timing
traces in the icon.

The name of the setup file appears below each icon. Several
setup icons are shown in Figure 10-27.

E Jim's Setups =——=VF|
6 items 18,824K in disk 347K available
—~ —~ B
[ W
JUU |
Hardware debug it Cache problem 12/24
L a8

—\N 384 channels of data _'b

[

JUu|

o clocks (5 ns mode)

Software debug

fast RAM debug

< |

Figure 10-27. Folder containing setup files.
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Opening setup files from the hard disk

You can use setup files on the hard disk for the Next setup
menus using the Open... dialog box. It is the same as the Save
as... dialog box except for a few minor differences. The Open
dialog box has no text field for entering the name of the file.
Also, setup file names can be selected from the scroll window.
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Select the Open... command from the File menu to open the
dialog box. Use the upper portion of the dialog box to specify
the folder containing the setup file. (See the Moving to a
different folder and Moving to a different disk drive sections of

this chanter for more information on nhsmolno folders )

LLLLS VILGE/IvA AUL 1AIVLV LHAVIIARUIVIE Vil VIR SIS 1V D

Click the Nexnt, Last (with Data) or Reference (with Data)
button to see a list of available setups in the scroll window. If
you select Last or Reference, only files containing data are
shown in the file list. Click on the name of the desired setup file
to highlight it (see Figure 10-28). Click the 0pen button to open
the file and exit the dialog box.

D Cache problem 12/24 m = Hard Disk
D clocks (5 ns mode)
[0 Hardware debug
D Softwadre debug

i

[&SJim's setups] |
|

| e _

L _Upen |
Il ] (cancel )
| Open which setup?

I = i
" @® Nent QO Last (with Data) QO Reference (with Data) "

Figure 10-28. Opening a Next setup file.

When you save a setup file, the current analyzer configuration
(number of data boards) is saved as part of the setup file. A
setup file can only be used by analyzers with the same
configuration. For example, if you save a setup while the
analyzer is configured as a two-board, 192-channel analyzer, the
setup file cannot be used by a one-board, 96-channel analyzer.

It does not matter how many channels are actually used in the
setup.

Only setup files with matching configurations can be seen in the
scroll window of the Open dialog box. If you do not see the
setup file that you want to open, make sure the analyzer is
configured for the correct number of data boards. Also make
sure that you are not trying to open a file without data into Last
or Reference. (See Chapter 4 for more information on the
analyzer configuration.)
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When you open a setup file for Next, only the Next Channel
Setup, Next Trace Control Setup, and Next Arm Control Setup
windows are affected. If you want to retrieve data or a Timing
Display format, you must open a Last or Reference setup and
data file. When you open a setup file with data into Last or
Reference, the setup information is used in the setup windows,
the data is stored in the display windows, and the timing labels
and timing format are used in the Timing Display.

Overview

You can use the Transfer menu to move setups and data
between Last, Reference and Next. See the beginning of
Chapter 5 for a complete explaination of the Last, Reference and
Next.

Transfering the setup and data from Last to Reference

If you want to save the Last data temporarily while you take new
recordings, you can transfer it to Reference. Keep in mind that a
more permanent way to save Last data is to Save the data on the
hard disk.

You may also want to transfer data to the Reference memory to
use the Compare features available in the Timing and State
displays. Of course, you can also retrieve Reference data from
the hard disk.

To transfer the setup and data from Last to Reference, choose
Last > Reference from the Transfer menu (see Figure 10-29).
The old contents of the Reference setup menus and data buffer
are overwritten with the Last setup and data.

Transfer
Last = Reference,
Last » Nexnt
Reference » Next

Figure 10-29. Transferring setup and
data from Last to Reference.

Transfering the setup from Last to Next

The Last setup windows contain the setup that was used to
collect the data in the Last buffer. This setup is not necessarily
the same as the setup in the Next setup windows. If you want to
use the Last setup for your next recording, you can transfer the
setup from Last to Next. You could also save the Last setup on
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Figure 10-30. Printer
port icon.

About CLAS 4000...

Chooser .
Control Panel

Figure 10-31. Opening the
Chooser.
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the hard disk and then use it in Next, but transferring is much
faster.

To transfer the Last setup to Next, choose Last 3> Next from
the Transfer menu. The Next setup menus are overwritten

SAL Siie

with the information in the Last setup menus.
Transfering the setup from Reference to Next

The Reference setup menus contain the setup that was used to
collect the data in the Reference buffer. This setup is not
necessarily the same as the setup in Next. If you want to use the
Reference setup for your next recording, you can transfer the
setup from Reference to Next.

To transfer the Reference setup to Next, choose Reference >
Next from the Transfer menu . The Next setup menus are
overwritten with the information in the Reference setup menus.

Overview

Documentation is an important part of any project. You can use
the printing capabilities of the CLAS 4000 to get printouts of
setup and data windows as well as long printouts of the entire
memory buffers.

Connecting the printer

To connect the printer to the computer, plug the printer cable into
the printer port on the back. The printer icon appears above the
port and is shown in Figure 10-30.

Make sure the printer is plugged into an adequate power source
and turn it on. Check the paper tray to make sure it contains a
supply of the size paper you want to use.

Selecting the printer in the Chooser

Open the Chooser from the & menu at the far left of the menu
bar (see Figure 10-31).
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Save as text...

Open... *0
Close $W
Save as...

Page Setup...

Print Long...

Print Window...

]

The Chooser window appears as shown in Figure 10-32. Click
on the printer icon in the left side of the window that matches the
printer you are going to use. The box on the right side of the
window lists the names of all printers of the specified type that
are connected to the computer. Select the name of your printer
and close the window.

= &

AppleShare ImageWriter

Chooser
Select a LaserWriter:

[

Background Printing: @ On O Off

User Name:

@ Active

AppleTalk O Inactive

¥

3.3.1

Figure 10-32. Chooser window.

If your printer type does not appear in the left side of the
window, you probably do not have the file for that printer type
in the system folder.

Adjusting the page setup

To adjust the page setup parameters, select Page Setup... from
the File menu (see Figure 10-33). A dialog box appears, with
default settings for paper size, image size, orientation, and
special printer effects. The Page Setup dlalog box depends on
the printer you are using, but it should look similar to Figure 10-
34.

Quit

Restart
Shut Down

Figure 10-33.

Opening the

Page Setup dialog box.
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LaseriUriter Page Setup 52
Paper: ® US Letter O A4 Letter O Tabloid
QUuSLegal (OBS Letter
Reduce or 7. Printer Effects:
Enlarge: Xl Font Substitution?
Orientation K Text Smoothing?

B3 6raphics Smoothing?
X Faster Bitmap Printing?

=

Figure 10-34. Page Setup Dialog Box

Change the paper size if any paper other than the standard US
Letter (8 1/2 X 11 inch) is being used. Reduce or enlarge the
image by entering percent values from the keyboard. Even
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increments such as 50% and 200% will produce the clearest
results. Change the orientation if you want to print sideways on
the paper. This creates printouts that are 8 1/2" tall and 11"
wide.

Unless you have a special need for unusual fonts or graphics,
leave the special printer effects in their default settings.

Printing the information in a window

You can print the contents of the current window by using the
Print indow... option from the Fiie menu. A printer dialog
box appears and should look similar to the one in Figure 10-35.

[ ok ]

Coples:@

Cover Page: @ No O First Page O Last Page

Paper Source: @ Paper Cassette (O Manual Feed

Pages:@ All OFrom:[ | To: ﬁ

Figure 10-35. Print dialog box.

In most cases, you can leave all parameters in at their default
settings. Click OK to start the print job. The progress of the job
will be indicated by message boxes that appear on your screen.
For information on these messages, see your computer or printer
manual.

Printing a long document of State Display data

You can print a long document of the State data. Open the State
Display and select the Print Long... option from the File menu.
The option is only selectable when one of the data display
windows is open. The Print Selection Dialog box appears as
shown in Figure 10-36.

Print “State [LAR 1—Last]” data in the
following range:

@ All Samples M

O Samples between C1 and €2 ——

QO Samples through

Figure 10-36. Print Selection dialog box.

Use the dialog box to specify which samples to print. Click in
the appropriate radio button to print all samples, the samples
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between the cursors, or the samples specified. Click the

Print... button to close the Print Selection dialog box and open
the Print dialog box. See the previous section for a complete
explanation of the Print dialog box.
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Trace Ctl

vPredefined Mode

~ Full Feature Mode,

Show Patterns
Range Detection...
Show Qutput Field

Figure 11-1, Selecting Full
Feature Trace Control.

Overview

Chapter 6 explained how to use the Predefined mode of Trace
Control to solve most of your triggering needs. The Predefined
Tasks, however, cannot solve every application. For the more
complex applications, you may need to use the increased

capabilities of the Full Feature Trace Control.

This chapter explains how to use the Full Feature mode to build
multi-step triggering schemes with counters, timers, branches,
and loops. Itis assumed that you have read Chapter 6 and are
very familiar with Predefined mode, pattern definition, and all
other setup windows.

The Additional Triggering Techniques section of this chapter
covers other Trace Control options that you may need for
complex triggering. Some of these, like the OR groups and
ranges, are also available in Predefined mode.

To get into Full Feature mode, select Full Feature Mode from
the Trace Ctl menu on the top menu bar (see Figure 11-1).

Getting to know Full Feature Trace Controi

The Trace Control window in Full Feature mode is slightly
different from the window in Predefined mode (see Figure 11-
2). The Steps and Seq. menus are added to the right of the
Tasks menu. Below these menus are the Append and Delete
buttons. In Predefined mode, the entire triggering scheme
consisted of a single Task. Full Feature mode allows you to
combine Tasks and Steps to create multi-step triggering
schemes.

Trace Control [LA 1-Next]

Figure 11.2. Trace Contro! window in Full Feature mode.

163



’ Part 3 Advanced uses of the CLAS 4000

164

Determining when to use a Task, Step or Sequence

In Predefined mode, you can change a Trace Control level to one
of the Tasks in the Tasks menu. In Full Feature mode, you can
also select from the list of Steps and Sequences.

In Chapter 6, you learned that the Predefined Tasks are macros
created from low-level language steps. All the steps are hidden,
and only the main parameters need to be selected. The
Predefined Tasks do not cover all possible triggering
applications, however. You may need to build your own setups
out of the low-level language steps.

The Steps menu lists all the low-level language steps that you
can use to build complex triggering schemes (see Figure 11-3).
The Steps contain a variety of Tools that offer different
triggering capabilities. Other sections of this chapter provide
more information on the Steps.

Input Step

Delay/Input Step

Edge, Glitch Step

Count Events Step
Delay/Edge/ Step
Loop/Delay/Edge/ Step
Full Step

Set Loop Counter

Input Branch
Delay/Input Branch
Edge, Glitch Branch
Delay/Edge/ Branch
Loop/Delay/Edge/ Branch
Full Branch

Figure 11-3. List of Steps.

The Seq. (Sequences) menu contains a list of the Tasks. This
menu provides the exact same triggering capabilities as the
Tasks menu. The only difference is the way the Tasks are
displayed. Tasks are macros created from Steps. When you
select a Task from the Tasks menu, the Steps are hidden to make
the Task easier to read and use.

When you select a Task from the Seq. menu, it is displayed in
an expanded form in a low-level language like the Steps. By
looking at Tasks in sequence form, you can determine how the
Tasks work on a more basic level. Use these as models for
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creating your own multi-level Trace Control schemes using the
Steps.

Highlighting a Trace Control Level

The operations described in the following sections require you to
highlight a Trace Control level. To highlight the level, click on a
place within the level boundaries that does not contain a
changeable field. For example, Figure 11-4 shows clicking
below the level name.

Store only if input is iuaxumuau].
A Fill memory, then [Stop)

Figure 11-4. Highlighting a level.

If you click on a changeable field in the level, you can change
the contents of the field, but the entire level is not highlighted.

In fact, a good way to unhighlight a level is to momentarily click
on one of the changeable fields.

Adding a Trace Control level

One of the main advantages of Full Feature Trace Control is the
ability to create multi-level triggering schemes. The default Full
Feature setup contains only one level. You can add a new level
by either appending it to the current triggering scheme, or
inserting it between two existing level.

To append a new level, click the Append button in the window
or select Append from the Edit menu (see Figure 11-5).

vy = sas 22002210 LAC L A208 AANAL

Tasks

Steps

Tasks Steps

Figure 11-5.

| prendRJ ( Delete

:

l Append | Delete

Appending a new level. Figure 11-6. Deleting a level.

To insert a new level above an existing one, highlight the level
and select Insert from the Edit menu.

Deleting a Trace Control level

To delete a level from the Trace Control scheme, highlight the
level and click the Delete button or select Ciear from the Edit
menu (see Figure 11-6).
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Steps

Changing a Trace Control level to a Task, Step, or
Sequence

Any level can be changed to a Task, Step, or Sequence. In
Predefined mode, all you had to do was select a new Task from
the Tasks menu. In Full Feature mode, changing a level is a
two-step process.

Since a Full Feature setup can contain many levels, you must
first highlight the level you want to change. If no levels are
highlighted, the Tasks, Steps and Sequences are all greyed.

After you have highlighted the level you want to change, you
can select a new level from the lists of Tasks, Steps and
Sequences.

Getting an overview of the Steps

The fourteen Steps all have slightly different capabilities and can
be combined to create powerful triggering schemes (see Figure
11-7). Each of the first seven Steps can search for one condition
and have one possible exit point. These vary in complexity from
the simple Input Step to the powerful Full Step.

input Step
Delay/Input Step

Edge, Glitch Step

Count Events Step
Delay/Edge/ Step
Loop/Delay/Edge/ Step
Full Step

Set Loop Counter

Input Branch
Delay/Input Branch
Edge, Glitch Branch
Delay/Edge/ Branch
Loop/Delay/Edge/ Branch
Full Branch

Figure 11-7. Steps menu.

The last six Steps have branching capabilities. They can search
simultaneously for two separate conditions, and they have two
possible exit points. Each of the first seven Steps have a branch
version except the Count Events Step.
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Some complex applications require looping through a series of
steps. For example, it takes five Steps to find a certain complex
event. You want to trigger on the tenth occurrence of this event.
In order to trigger, you need to loop through the five Steps ten
times. Full Feature mode has a loop counter that you can use for

this purpose. Just above the branches is a Step called, Set Loop
Counter, which controls the loop counter.

For complex applications, you may need to use several Steps to
create a multi-level triggering scheme.

Getting to know what triggering Tools are available
in each Step

When you build your triggering scheme, you can use complete
Tasks from the Tasks menu, or individual Steps from the Steps
menu. As you know, Tasks are actually made up of smaller
pieces called "Steps." Similarly, the Steps are made up of
smaller pieces called, "Tools."

In order to decide which Steps to use for your triggering
scheme, you need to know what Tools are available in each
Step. The Steps have various Tools that perform triggering
functions.

For example, all the Steps except Set Loop Counter have the
ability to search for a pattern. This is called the PATTERN
SEARCH Tool. All the Steps can control the global timer. This
is called the TIMER ON/OFF Tool. Steps with "LOOP" in their
name can check the current loop counter value because they have
the CHECK LOOP COUNT Tool. There are twelve different
Tools, and each Step has a different combination of them.

The best way to pick a Step from the menu is to first decide what
Tools you need, and then find the Step that has them. Table 11-
1 lists all the available Tools. The description for each Tool
includes the Tool's purpose and an example. Use this table to
become familiar with the Tools and find the ones you need.

In each example, the Tool is shown in bold type and all the
changeable fields in the example Step are underlined.
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_Tool Name
TIMER ON/OFF

Purpose and Example
N
Purpose: Turn the global timer on or off. Timer keeps track of how much time
is spent in Steps that have the timer enabled.
Example:
Step #A The timer is on.
Store if input is Pattern 1.
Stop if input js Pattern 2.

SIMPLE STORE

Purpose: Allows you to filter out unwanted data. Samples are only saved if they
match the specified pattern, OR group, or range.
Example:
Step #A The timer is on.
Store if input js Pattern 1.

Stop if input is Pattern 2.

GOTO/STOP

Purpose: Controls the flow of the triggering scheme. Tells what to do when the
condition is found.

Step #A  The timer is on.
Store if input j§ Pattern 1.
Stop if input s Pattern 2.

Example:

PATTERN SEARCH

Purpose: Search for a pattern, OR group, or range to be true. You can also search
for the pattern to be false by selecting "isn't" instead of "is."
Example:
Step #A The timer i
Store if input is Pattern 1,
Stop if input is Pattern 2.

2ND GOTO/STOP

Purpose: Allows branching. Searches for two separate conditions simultaneously.
Example:
: Step #A The timer is on,
Store if input is Pattern 1.
Stop if input is Pattern 2.
(o on if input is Pattern 3.

COMPLEX STORE

Purpose: Allows you to use transitions and other options as part of the store
condition. Use this technique to make a transitional recording.
Example:

Store if A_transition occurs and
if input js Pattern 1.

Stop if A sample occurs and
if input is Eangm_é

EDGE DETECTION

Purpose: Allows you to use transitions and other options as part of the search
condition.

Step #A The timer is on.
Store if A sample occurs and
if input js Pattern 1.
Stop if A_transition occurs and
if input js Pattern 2.

Example:

DELAY

Purpose: Allows you to use a delay as part of the search condition.
Example:
Step #A The timer is on. Set delay for 200 samples.
Store if input is Pattern 1.
Stop if < delay and
if input is Pattern 2.

168




Chapter 11 Full Feature Trace Control

Tool Name Purpose and Example
COUNT EVENTS Purpose: Allows you to use the number of occurrences of an event as part of the
search condition. The event is defined on the last two lines.
Example:
Step #A The timer is on. Set delay for 200 events.
Store if input js Pattern 1 and
if A sample occurs.
Stop if < event count and
if input js Pattern 2 and
if A sample occurs.
Event if input is Pattern 3 and
if A_sample occurs.

INCREMENT LOOP COUNT | Purpose: Specify the desired final loop op count value in the "Preset..." line. The
current loop counter value is checked against this final value during a
LOOP COUNT CHECK in another Step. The loop counter is incremented
each time you pass through this level.

Example:
Preset the Loop Counter for 100 Loops.
Increment Loop on entering this step.
and Store if A sample occurs and
if input is Pattern 1.
Go on.

LOOP COUNT CHECK Purpose: Checks to see if the loop counter has reached its final value. Same as
DELAY except the condition "Delay” can be repmccd by "The loop count”
or "The count.” The latter is the same as "Delay."

Example:
Step #A The timer is on. Set delay for 200 samples.

Store if A sample occurs and
if input is Pattern 1.

Stop if < The 1oop count and
if A sample occurs and
if input is Pattern 2.

COUNTER CONTROL Purpose: In DELAY, you can use the delay counter to count within the Step.

COUNTER CONTROL allows you to continue counting with the same
delay counter value even after going to other Steps.
Example: .
Load delay for 200 samples.
Store if A sample occurs and
if input j§ Pattern 1.
Go on and
if < The count and
if A sample occurs and
if input js Pattern 2.

Table 11-1. The twelve Tools found in Steps.
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Table 11-2 lists all the Steps and shows what Tools are available
in each one. Once you know what Tools you need, use this
table to pick a Step that has all the required Tools for your
application.

PATTERN SEARCH

2ND GOTO/STOP
INCREMENT LOOP COUNT
LOOP COUNT CHECK
COUNTER CONTROL

COMPLEX STORE
EDGE DETECTION

TIMER ON/OFE
SIMPLE STORE
GOTO/STOP
DELAY

COUNT EVENTS

Input Step
Delay/Input Step

Edge, Glitch Step

Count Events Step
Delay/Edge/ Step
Loop/Delay/Edge/ Step
Full Step

Set Loop Counter
Input Branch
Delay/Input Branch
Edge, Glitch Branch
Delay/Edge/ Branch
Loop/Delay/Edge/ Branch
Full Branch

Figure 11-2. Tools available in each Step.

As you become familiar with the capabilities of each Step, it may
be helpful to consider how the Steps relate to each other. For
example, a Delay/Input Step is just like an Input Step except
it also has the DELAY Tool.

Figure 11-8 shows the differences between the Steps. The ovals
represent Tools, and the rectangles are the Steps. Follow the
arrows from the top of the Figure to any of the Steps. All Steps
contain the TIMER ON/OFF, SIMPLE STORE, and GOTO/STOP
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Tools. The Input Step also contains the PATTERN SEARCH
Tool.

The Input Branch is the same as the Input Step except it has

tha MMy ANTNAIRTNAD T Slhhawcica ¢ha Full C8nam 1a tha gnesna ag tha
i€ 2ND GUTU/» 1P, LIKCWISC, Ui riin SXEP 1S Ui Saim as uid

Loop/Delay/Edge/ Step except it has the COUNTER CONTROL
Tool.

TIMER ON/OFF

( SIMPLE STORE )

" GOTO/STOP COMPLEX STORE

Input Branch

t

Delay /input
eD () [ () )
COMPLEX STORE COMPLEX STORE

Delay /Edge

Y 1 PY

( 2ND ) dge, Glitch
AATA IST'\D ! Y
Y

g Branch

NATA /eTND

oop/Delay
Edge/ Step

18
|

Al
i

oop/Delay
CONTRO dqe/ Branch

ZIND
__' GOTO/STOP

Figure 11-8. Tools available in each Step
relative to other Steps.
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OR Groups
and Ranges

DR broups... ;

Don’t care
vHHRHHRRHR
Pattern 1
Pattern 2
Pattern 3
Pattern 4
Pattern S
Pattern 6
Pattemn 7
Pattern 8
Pattern 9
Pattern a
Patternb
Pattemn ¢
Pattern d
Pattermn e
Pattemn f

Figure 11-9, Selecting
OR group.

Using OR groups

You can use an OR group as the search condition by selecting
New OR Group... from the pattern pop-up menu as shown in
Figure 11-9. The OR Group dialog box appears. Open the pop-
up menus and select the patterns that you want to OR together
(see Figure 11-10). If any of the patterns goes true, the entire
OR group is true. If you have defined ranges, you can use the
ranges in the OR group also.

=Patlern 1+=Pstiern 2+ =Pettern 3

Pattern 1 |+{= | Pattern2]+{=] Pattern 3 |« | ! ]+

=1

| J+_ A+ 1+ 1+
L1 ] J+ ] I I I
1 1+ 1+ ] ]+ 1 1

Figure 11-10. OR Group dialog box.

You can search for one of the patterns to be false by changing
the "equal" sign in front of the pattern name to a "not-equal"
sign. You can also name the OR group by typing a name in the
field at the bottom of the dialog box. When you are finished,
click OK to return to the Trace Control window. The name of
the OR group appears as the search event (see Figure 11-11).

[the timer is on].
Store] [if] input [is] [=HHHERRRRR] .
[stop] fif1 input fis] FPattern 1+=Pattern 2+=Pattern 3) .

Figure 11-11. Using the OR group
in the Trace Control level.

Once an OR group has been defined, you can use it in other
levels by selecting OR groups... from the pattern pop-up menu .
A dialog box appears with the names of all the existing OR
groups. Select the OR group that you want to use.

Deselect the OR group by selecting "Don't Care" for all
patterns, then the OR group will disappear and you can again
choose the patterns.
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You can actually AND conditions together with the OR groups
by using the "not-equal” capabilities. By using the logical NOT,
an AND can be defined in terms of an OR:

A*B=(A+B)

It is normally not necessary to AND patterns together because
you can define a single pattern as certain values in many
different groups. There are some applications, however, that
require ANDing a pattern with a range.

For example, you can trigger on a write to ROM, which is
obviously an error condition. Define a pattern, "Write," that
indicates a write condition. Define a range, "ROM range," that
is the ROM address space. Use the "not-equal” in the OR group
to AND the "Write" pattern with the "ROM range." In Figure
11-12, the expression,

isn't { (# "Write" ) OR (out of "ROM range") },
is the same as

is { (="Write" ) AND (in "ROM range") }.

=W rite+outROM range

(

= | Write |+[...]| ROMra... |+i | 1+ | ]+

[ |+ T )+ ] )+ T ]+

| 1+ J+i_l J+i__| ]+

| j+i_ | J+i_ | +i_L ]+

LAY LAx LAx LA x Ex. ) LAXx LA x " LAx Ext. in

. . . . )a/( & &l_lal__ls« )
Group Name:|Wr~+ROM range-~

Until a sample— |sn’t
Then store (2048

A[wr~+RﬂM range-~] ,
| more filtered inputs (2 to 65535)

(2048 would be 50 percent of 4K memory = center trigger).

Then .

Figure 11-1

2. Triggering on a write to ROM using

the ANDing capabilities of the OR group.
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Using Ranges

You can use a range as a trigger condition instead of a pattern.
Open the Range dialog box by selecting Range Detection...
from the Trace Ctl menu or clicking on the Range icon to the
right of the Pattern icon (see figures 11-13). The Range dialog
box appears as shown in Figure 11-14.

Figure 11-13. Range icon.

Do Range Detection for the field: [_Address |

Range 0 Is2 [geee
g ond 222
Range 1 is: [e881
g P LN
Range 2 is: [eee2
- and ¢ —L—-,,j
Range 3 is2 [eee3
: and 22
Range 4 Is: |ese4 |
T
Range 5 is ; (ITH - )
and<—»
Range 6 is2 |aeas |
and <=5,
[Renge 7 ] is: [eee7]

Figure 11-14. Range dialog box.

Select a channel group from the pop-up menu at the top of the
dialog box. The channel group can contain up to thirty-two
channels. All the channels in the group must be on the same half
of one data board. For example, define a 32-channel Address
group using channels A31-A00, not A71-A40. Do not cross the
channel 47/48 boundary.

There are eight fields in the dialog box for defining specific
range border values. These values are used to "tag" places in the
Address space, for example. All addresses between two tags are
in that range. You can use the tags to divide the Address space
into eight contiguous ranges. If you want to define two non-
contiguous ranges, define three contiguous ones, and ignore the
one in the middle. Make sure to define the tags in ascending
order. The range names appear at the left and can be changed by
typing over the old ones.
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After you have defined the ranges, you can select them from the
pattern list pop-up menus in the Trace Control Steps. The range
names do not appear until the ranges have been defined. The

ranges are also not available in 5 ns or 10 ns internal clock
modes

22U

You will get an error message if a channel group that crosses the
channel 47/48 boundary is selected in the top pop-up menu.
You will also get an error message if the range tags are not
defined in ascending order. For example, if the upper boundary
of a range is below the lower boundary, you will get an error
message when you close the window. Also, an error message
appears if the group has been changed to a duplicate group.

Detecting Transitions

The CLAS 4000 can detect transitions on a channel or group of
channels when sampling data in all clock modes. There are two
common applications for detecting transitions: transitional
recording and edge detection.

Transitional recording stores samples into the memory buffer
only when the data changes. This is especially useful when the
data appears in bursts. Transitional recording ignores the dead
time between data bursts, and records at high sample rates when
the data is changing. To use transitional recording, define the
transition in the Pattern Definition window and then use the
COMPLEX STORE Tool in one of the Steps.

Edge detection searches for a pattern to become true. If it is
already true when the search begins, the pattern must go false
and then true again to satisfy the search condition. To use edge
detection, define the transition in the Pattern Definition window
and then use the EDGE DETECTION Too! in one of the Steps.

@03 Trace Control Pattern Definition [LA 1—Next] lll]  In order to use either type of transition

detection in Trace Control, you must first

Glitch Il"dth—i Address Data Status
oo s

Glitch=

define exactly what changes are to be
considered a transition. A transition can be

Transition=

defined as a rising edge, falling edge, or either

Figure 11-15.

edge on a single channel or a group of
channels. Transitions are defined in the upper

Defining transitions in the  portion of the Pattern Definition window as
Pattern Definition window.

shown in Figure 11-15.

The Transition= line indicates what edges and channels will be
used by Trace Control as criterion for detecting a transition. The
default setup has hyphens for each character on the line. This
means that the channels are not used for transition detection.
Each character represents up to four channels depending on the
current display radix. If you want to define transitions on
individual channels, you can temporarily change the radix to

binary.
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To define the transition, edit the Transition= line. Highlight the
characters representing the desired channels and type a "0," "1,"
"2," or "3" to place a—, T, $, or $. The arrow symbols mean
that a transition will be detected if the indicated rising edge,
falling edge, or either edge occurs on any of the specified
channels. A semi-care character, ¥, indicates that not all the
channels represented by the character are defined the same.

Trace Control Pattern Definition [LA 1—Next] ==

For example, to define a transition as the rising

edge of a strobe signal, put a T symbol over the

rGlitch Width— Address Data Strobe
[20ns 18 |Thex [Hien ][Bina
Glitch= |---- — |-
Transition= |$$33 ———

strobe channel. To define a transition as any
change on any channel in the Address bus, put

a¥ over all the Address bus channels (see

Figure 11-16.

Figure 11-16).

Defining Transitions in the

Pattern Definition Window.

Once you have defined the transition, you can use the transition
Tools in the Steps. The COMPLEX STORE and EDGE DETECTION
Tools allow you to specify "if a transition” as one of the
conditions.

To setup the Trace Control for transitional recording, use a Step
like the Edge, Glitch Step that contains the COMPLEX STORE
Tool. Specify storing only if a transition occurs as shown in
Figure 11-17.

|1runs | The timer is on|.
Store] ]

il

[if] input [is]

[if] input [is) [=HHKRHHKRK] .
[ sample] [0ccurs] and
.

[The timer is on|.
lr Bezurs] and

lif] input ﬂrmm .

[ifl Occurs] and

[if] input [is] [=Pattern 1] .

Figure 11-17,
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Transitional Recording.

Figure 11-18. Edge detection.

To set up the Trace Control for edge detection that finds a pattern
going true, first define a transition as any change on any channel
used in the pattern. Then use a Step like the Edge, Glitch Step
that contains the EDGE DETECTION Tool. You can search for a
transition to occur and the pattern to be true. This setup finds
when the data on the channels changes to the desired pattern (see
Figure 11-18).

The advantage of using this method of edge detection instead of
using two Steps to search for the pattern to be false and then
true, is that you can search for an edge while using other Trace
Control Tools in parallel. For example, by using the
Delay/Edge/ Branch, you can easily trigger if a pattern does
not go true within a specified time (see Figure 11-19). Define
the transition as any change on any channel used in the pattern.
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[The timer is on].
store] [if] input [is] [=HHRERRRRA] .

Th timer is on

Go on | [if] input E ‘-Beql .

. Set delay for [12 | [semples].
store] Lifl {A sample)

=HHHHERARA] .

and

or[stop] [if1[=] delay and

[ifllﬂ samnlel @ and
lif] input [is] |=RHHHHRHHK] .

Figure 11-19. Trigger when a pattern fails to go true within a specified time.

.'.‘Q\..

.~v. Keep in mind that you should only use transition detection when
sampling in 20 ns internal clock mode. If you want to use edge

detection with an external sample clock or a slower internal rate,
you must use one of the following two methods:

1) If all you want to do is trigger when a pattern goes
true, you can use the Simple Edge Trigger Task.
If the edge detection is only a portion of your
triggering scheme, use two Steps in a row. In the
first Step, search for the pattern to be false and then
go on. In the second Step, search for the pattern to
be true.

2)

Detecting Glitches

Tha T
The CLA

4000

can detect glitches that occur on specified

channels. The glitch detection is very similar to the transition
detection. You must first define the glitch in the Pattern
Definition window, and then use the EDGE DETECTION Tool to
specify "if A glitch." Glitch detection is independent from
sample rate.

ECE Trace Control Pattern Definition [LA 1-Next] B==|

r6litch Width— Address Data Strobe

Hen

Glitch= {——--

& Binar

Transition= {——--

Figure 11-20.

Defining the glitch.

Define the glitch using the upper portion of the
Pattern Definition window (see Figure 11-20).
First specify the channels to be monitored by
the glitch detection circuitry using the Glitch=
line. Enable a channel by typing a "1." If the
group is displayed in a radix that has more than
one channel represented by a character, you can
type a value containing 1's for the channels you
want enabled. A checkmark appears for that
channel.
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For example, if the group is displayed in Hex, type an "F" to
enable all four channels or a "3" to enable only the lower two
channels.

You also need to define the glitch width. A glitch is a pulse (i.e.
—IL_or U ) that is narrower than any valid pulse in your
system. In the upper left corner of the Pattern Definition
window, specify the pulse width that you want to consider as a
glitch. The glitch detection hardware checks the enabled
channels every 20 ns to watch for glitches. For example, if you
specify 20 ns glitch width, the glitch hardware watches for
pulses that were seen by only one 20 ns check.

Since the channels enabled for glitch detection are only checked
every 20 ns, there is some uncertainty about the exact width of
the pulses detected as glitches.

For example, set the glitch width to 20 ns and enable a channel
that has a 30 ns pulse. The channel is checked asynchronously
every 20 ns by the glitch circuitry. In one case, the channel may
be checked a the beginning of the pulse and again 20 ns later
near the end of the pulse (_H_PI_ ). In this case, the pulse is
seen by two 20 ns checks and is considered 40 ns wide. It is
not considered to be a glitch.

In another case, the channel may be checked just before the
pulse, once in the center of the pulse, and once again after the
pulse (& T ). In this case, the pulse is seen by only one
20 ns check and is considered to be a glitch.

With the glitch width set to 20 ns, there is a 100% chance that a
5-20 ns pulse will be seen as a glitch, 50% chance for a 30 ns
pulse, and 0% for a 38 ns pulse.

-rlill tch__ ]

The timer is on

After you have defined the glitch, you can use

nn [0ccurs)] and glitch detection in a Trace Control Step that
fif) input [is] [=HRuRKHHKRE] . contains the EDGE DETECTION Tool. For

ifl

[if]l input

A glitch] [0ccurs] and example, to trigger on a glitch, specify "if A
is] [=hRnuuunuy] .

Glitch" in an Edge, Glitch Step (see Figure
11-21). The Glitch feature had not been fully

Figure 11-21.
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implemented at the time this manual was

Triggering on a Glitch. written,
Timer, Using the timer
Counters,
and Loops The Trace Control has a global 32-bit timer that you can use to

time various events with 20 ns resolution. For example, you
can determine how much time is spent in a certain subroutine, or
how long it takes to service an interrupt. The maximum time
recorded is about 85 seconds.
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On the first line of each Step, you can specify whether or not
you want the timer to run by selecting either Pause the timer
or The Timer is on from the timer field (see Figure 11-22). The
timer is reset to zero when you arm the analyzer and cannot be

€ sev Avve +h A4
B Yo~ 3 > ¥s2> 2 hal bk mbaled Llle mcorulng’

10dCL agpdlil Uulillg

Pause the timen;
vThe timeris on

[if] input [is] [=HRRERRRAR] .
[if] input [is] [=HRARHRRRH] .

Figure 11-22. Timer field in a Step.

As the CLAS 4000 makes a recording, it runs or pauses the
timer based on the timer field of the currently active Step. At the
end of the recording, the final timer value is the total cumulative
time spent in all Steps that had the timer on.

One application for this feature is timing how long it takes to
execute a subroutine. Set up the Trace Control to search for the
start of the subroutine in the first Step and the end of the
subroutine in the second Step. Have the timer off while you are
searching for the subroutine to start, and then turn it on while
you are in the subroutine (see Figure 11-23).

[Find sub| [Pause the timer|.

stare| [ifl input [is] |
6o on] lif] input [is]

=HHHRRHHHH] .

.

Final Interval Time =[ 16.169 ms |
Final Counter Value =B |

The timer is on].

LOIE) ritd mipul 13)

stop| [if] input EI

tore] Lifl input [is] [unnunnnun] |
=End Sub] .

Final Loop Counter Ualue =0 |

Figure 11-23. Timing a subroutine. Figure 11-24. Timing Info dialog box.

The final timer value can be seen by selecting Timing Info...
from the Options menu of the Timing Display. The Timing Info
dialog box appears as shown in Figure 11-24. The top line
contains the timer value.
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Using the delay counter

One of the counters available in the Trace Control is the delay
counter. Unlike the global timer which cannot be reset during a
recording, the delay counter is reset at the beginning of each new
Step so it can be used repeatedly.

You can use the delay counter in any Step that

stop] 1111[3] aetey and

linlinput ie] [-Pattorn 1) .

limer Is on]. Set deloy for[100 ]G [sompies] . has Delay or Full in its name because it has the
Store| [i1] input [is] [=HHHKRNRHE] .

DELAY Tool (see Figure 11-25). The Full
Step and Full Branch also have the COUNTER

Figure 11-25,

Using the Delay counter.

(Y
<)
o

CONTROL Tool which allows you to prevent
the counter from being reset when you goto a
new Step. If the counter is not reset, you can
choose whether or not to count in the Step.
Selecting a delay in the first level results in a
delay of 64K.

The delay counter is not available in the first Trace Control level.
If you want to use the counter at the beginning of your triggering
scheme, make the first Step a simple "go on if anything” Input
Step and then use the counter in the second Step.

Using loops

You can use the Count Events Step to count the occurrences of
events. This works very well for simple events, but not for
complex ones. To count complex events, you can use the loop
counter to pass through several Steps a certain number of times.

When you are using the loop counter, you must

{The timer Is on].

have one, and only one, Set Loop Counter

Preset Loop Counter for[2___]§) Loops. Step in your Trace Control scheme (see Figure

Increment Loop on entering this step

11-26). The Step has two functions. First,

= LJ:;;::,:T ond use the Preset... line to specify the desired
:

final loop count. Second, each time you pass
through this Step, the loop counter is

180

incremented by one. You can use a Step that

Figure 11-26. Set Loop Count Step. has the CHECK LOOP COUNT Tool to check the

current loop counter value against the desired
final loop count.

For example, if the event you want to count is the execution of a
conditional jump instruction, you need two Steps just to find the
event. The first Step would search for the jump instruction to be
fetched, and the second Step would figure out whether or not the
jump was taken (see Figure 11-27).

A delay is used in the second Step because the instructions
immediately following the jump are prefetched regardless of
whether or not the jump was taken. If the jump's destination
address is not seen within in three samples, however, the jump
was not taken.
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|The timer is on].

Store

6o on

{ifl input [is] [=HRRUKHRRA] .

lin input is] .

Bumped?] [ihe timeris on]. set delay for[4 | .
store] [if] input [is] .

Sto| [lﬂ@ delsy and

[if] input |Is] {=Dest addr] .
or [Go to Find Jmp] [ifl [=] delay and

[i1] input [is] [=HREHRRUKR] .

Figure 11-27. Finding a compiex eveni.

The two steps in Figure 11-27 can be used to find one
occurrence of the complex event. To find the 20th occurrence of
the event, you can use the loop counter as shown in Figure 11-

28.

r [The timer is on].

60 on

fif] input [is] [~HHRRHHKHH] .
fifl input lis] [=Jmp inst| .

[if] input {is] [=RHRHRRRRA) .

Mocooi] (e tmer i on].
Preset Loop Counter fnr Leoops.

Increment Loop on entering this step

] tird input [is] (o) .

HiH] E deiay and

{111 input (is] [=Dest addr] .
or lif}{=] detay and

or

end [Store} [if]{A sample] [Occurs] and
1111 input [is] [=HiuusRKAY] .
.
l [The timer is on]. Set delay for [2048

lir1|A sample] [occurs

[ifl input [is] |

Figure 11-28. Using the loop counter
to trigger on the 20th complex event.

After finding the executed jump in the Jumped? Step, you go
on and increment the loop counter in the Inc cntr Step. Then
you go on and check the loop count in the 20th? Step. Thisis a
complex Step, but you are really only using it for the fourth and
seventh lines. If you have reached the final loop count, this is
the 20th occurrence and you stop. If the loop count is still less
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Additional
Triggering
Techniques

than the desired final value, you loop back to the Find Jmp
Step.

The delay counter is not available in the first Trace Control level.
If you want to use the counter at the beginning of your triggering
scheme, make the first Step a simple "go on if anything" Input
Step and then use the counter in the second Step.

Positioning the trigger point

As you learned in Chapter 6, the Predefined Tasks have a Fill
element that allows you to specify how many post-trigger
samples to take. By adjusting the number of post-trigger
samples taken, you can position the trigger point anywhere in
memory. If you take more than 4K post-trigger samples, the
trigger point is moved completely out of memory and the buffer
contains a 4K window of data that occurred long after the
trigger.

The same post-trigger fill principles apply to the Steps, except
there is no predefined Fill element. You must create the fill by
appending a Task or Step that collects the desired additional
samples.

[fii___] [me timer is on]. set delay for [4000 ] {[samples] .

store] [if] input is] .

stop| lifl[=] delay and

1 inpwt ] .

Figure 11-29. Post-trigger fill.

One of the easiest methods is to append a Delay/Input Step to
the end of your triggering scheme. Set the delay for the number
of post-trigger samples you want to collect. In the example in
Figure 11-29, 4000 post-trigger samples will be collected,
leaving only 95 pre-trigger samples. The trigger point will be at
sample 95.

Do not use Steps with delay conditions on the first Trace Control
level. Use an input step, then use the counter in the second
step.

Using the output links

The CLAS 4000 can send two types of output signals from the
CLAS 4000 chassis to other instruments, Link and Trigger Out.
The Link output can be used to notify the target system or other
instruments that the analyzer is capturing data. Both of the
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output signals are available from connectors on the front of the
analyzer.

The Trigger Out is a short pulse that can be sent when a certain

avant 1o faav Semna 1t Ao wntad lhocad Aaw a ~mcaaslae

event is found. Since it can be generaica 0asca on a compic
of conditions, an oscilloscope or other instrument can be
triggered for a very specific event. Many Trigger Out signals
can be generated in one recording. The time between the events,
or their frequency can be determined by connecting a timer or
counter to this output.

> ond
A dXCL

Selecting the last item in the Trace Ctl menu toggles the Outputs
field on and off. You can also toggle the field by clicking the
Outputs icon to the right of the Pattern and Range icons (see
Figure 11-30). When the Outputs are enabled, an Outputs field
appears to the right of each Trace Control level. Click on the
field to open the outputs pop-up menu.

ECJ== Trace Control [LR 1-Next] §

Tasks lTasks:

Figure 11-30. Outputs icon.

The first option is reserved for future use. The second option,
Send a link to the Local Analyzers" (disable 'external link
out' for this step) causes the Link Output signal on the chassis to
go true (low) during the subsequent Trace Control level. The
Link signal is negative TTL (-3.5 V to 0 V) and remains true

while the analyzer is recording.
The third option, Send a trigger puise outside, sends a

20 ns TTL pulse to the Trigger Output connector on the chassis
when leaving the Trace Control level.

When you select either of these options, a corresponding icon
appears in Outputs field as shown in Figure 11-31. Selecting
the option from the pop-up menu again turns the feature off.

= =———a——=s Trace Control [LA }—Next]
sks | Step ” Seq. |

Te

Figure 11-31. Outputs field with both options selected.
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Catalog of Steps

184

The output signals appear on the chassis connectors 260 ns or
280 ns after the sample that satisfies the Trace Control condition
for that level. The potential variation is due to asynchronous
sampling uncertainty and is fixed during any single recording.

Learning each Step

This catalog of Steps allows you to see all the capabilities of the
Steps without having to open each one from the Trace Control
window. The information for each Step includes a picture of the
Step and a table showing which Tools are available.
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Input Step

. Tools Available: I

TIMER ON/OFF Step #1 |The timer is on|.
SIMPLE STORE [if] input [is] :
GOTO/STOP lif] input fis] -

PATTERN SEARCH

2ND GOTO/STOP
COMPLEX STORE

EDGE DETECTION

DELAY

COUNT EVENTS
INCREMENT LOCP COUNT
LOOP COUNT CHECK
COUNTER CONTROL

SINIS S

Delay/Input Step

Tools Available:
TIMER ON/OFF [The timer is on]. set delay for [2048 18 [samples]
[store] lif] input [is] .

SIMPLE STORE [stop] i1 [=] delay and
GOTO/STOP lif] input [is] .
PATTERN SEARCH

2ND GOTO/STOP
COMPLEX STORE

EDGE DETECTION

v | DELAY

COUNT EVENTS
INCREMENT LOOP COUNT
LOOP COUNT CHECK
COUNTER CONTROL

KK\&I_
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Edge, Glitch Step

I Tools Available: I

' | TIMER ON/OFF [step #1 | (The timer is on].
v | SIMPLE STORE [store] lif][A sample] [0ccurs] and
v | GOTO/STOP [if] input [is] [=RRRRHREAR] .
+ | PATTERN SEARCH [stop] lif1 [A_sample] and

2ND GOTO/STOP [if] input [is] :
v | COMPLEX STORE
v | EDGE DETECTION

DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

COUNTER CONTROL

Count Events Step

Tools Available
+ | TIMER ON/OFF The timer is on). Set delay for[2048 __|(§ events.
Store| lifl input [is l=HHHHHHHHHI and
v | SIMPLE STORE .
[if] |[A sample Dccursl .
v | GOTO/STOP [iflij euem count and
v | PATTERN SEARCH lifl input [is] [-Pattern 1] and
2ND GOTO/STOP lif1 [A sample] [occurs] .
Event [if] input is |=Pattern 2| and
v | COMPLEX STORE lifl|A samplel occurs .
v | EDGE DETECTION
DELAY
+ | COUNT EVENTS
INCREMENT LOOP COUNT
LOOP COUNT CHECK
COUNTER CONTROL
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I Tools Available l
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set delay for[2048__|()) [samples].

v | TIMER ON/OFF (The timer is on}.
lif1{A sample] [Occurs) an
v | GOTO/STOP lif1[z] delay and
+ | PATTERN SEARCH [ifl Hsample‘_ Occurs| and
XD GOTO/STOP lif] inputij _:ELTI .
TO/STOP
v+ | COMPLEX STORE
v+ | EDGE DETECTION
+ | DELAY
COUNT EVENTS
INCREMENT LOOP COUNT
1.OOP COUNT CHECK
COUNTER CONTROL
Loop/Delay/Edge/
Step
Tools Available
F [Step#1] [The timer is on]. Set delay for {2048 E |samples]|.
v | TIMER ON/OFF 111 [8 sampie] [oceurs] and
v | SIMPLE STORE Tif] input [is] [~KRRRRHHAA] .
v | GOTO/STOP il [=] loop count] and
+ | PATTERN SEARCH [ifl |A samle and
PND GOTO/STOP lif] input [is] [=Pattern 1] .
v' | COMPLEX STORE
v | EDGE DETECTION
+ |DELAY
COUNT EVENTS
INCREMENT LOOP COUNT
v | LOOP COUNT CHECK
COUNTER CONTROL
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Full Step

l Tools Available l

TIMER ON/OFF

SIMPLE STORE

GOTO/STOP

SINISNIS

PATTERN SEARCH

2ND GOTO/STOP

COMPLEX STORE

EDGE DETECTION

NSNS

DELAY

[step #1 ] [The timer is on] . |The counter is onl .
Load delay to [2048 samples] .

[Store] [if]1{A sample] |0ccurs] and
lifl input [is] [=RRRRHRRRY] .

[stop] and [Load Counter
[if]1 (A sample] [0ccurs] and

[if] B |The count| and
[if] input EE] |=Pattern II .

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

COUNTER CONTROL

Set Loop Counter

[

Tools Available

TIMER ON/OFF

SIMPLE STORE

SINS

GOTO/STOP

PATTERN SEARCH

2ND GOTO/STOP

AN

COMPLEX STORE

[step #1 | [The timer is on].
Preset Loop Counter for E Loops.
Increment Loop on entering this step
andIStore| [if] IH samplel |Dccurs| and
lif] input [is] .
-

EDGE DETECTION

DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

COUNTER CONTROL
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Input Branch

Tools Available

—
TIMER ON/OFF [The timer is on].
SIMPLE STORE [Store] lif] input [is] [-HERHRRARE] .

/STOP Stop| [if] input @_ =Ptr 1

oriGo onl [if] input lis] |=Pattern 2] .
PATTERN SEARCH R =

RIKRKT

2ND GOTO/STOP

COMPLEX STORE

EDGE DETECTION

DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

C L‘.L\‘ P \/\JL\‘. A.I.{OL

Delay/Input Branch

Tools Available |

+ | TIMER ON/OFF The timer is on|. Set delay for [2048 18 [samples] -
[store] [if] input [is] .
v/ | SIMPLE STORE [sto [ile delay and
v | GOTO/STOP ] |npqut] fis] .
or - [ifl|=] delay and

+ | PATTERN SEARCH {if] Input E .
v | 2ND GOTO/STOP

COMPLEX STORE

EDGE DETECTION
+ |DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

COUNTER CONTROL
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Edge, Glitch Branch

AN

! Tools Available I
TIMER ON/OFF

[step #1 | [The timer is on].

SIMPLE STORE

GOTO/STOP

PATTERN SEARCH

2ND GOTO/STOP

COMPLEX STORE

SISIS SIS

EDGE DETECTION

DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

COUNTER CONTROL

lif] |H samplel |0ccurs| and
[if] input [is] .
[stop] lifl [A sample] and
[if] input [is] :
or G2 on]
[if] input E .

Delay/Edge/ Branch

Tools Available I

TIMER ON/OFF

SIMPLE STORE

GOTO/STOP

PATTERN SEARCH

2ND GOTO/STOP

COMPLEX STORE

EDGE DETECTION

Xﬂﬂﬁﬂﬂﬂﬁr

DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

COUNTER CONTROL
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[The timer is on]. Set delay for {2048 I@ [sampies].
fifl Occurs]

[if] input [is] [=HuRRUKRHHE] .
[if] [=] delay and

[l ﬂaplel [0ccurs] and

[if] input [is] [=Pattern 1] .

or [if] B delay and
lifl[A sample| |Uccurs| and
[if] input [E] |=Pattern 2] .




Loop/Delay/Edge/
Branch

Tools Available
TIMER ON/OFF

Chapter 11 Full Feature Trace Control

[The timer is on]. Set delay for [2048 J@ |samples].

SIMPLE STORE

GOTO/STOP

PATTERN SEARCH

2ND GOTO/STOP

COMPLEX STORE

EDGE DETECTION

LSS RIS IS NS

DELAY

Lifl [0ccurs] and

[if] input m[ HRHRHRRAA] .

(if1 [=] [fhe count} and
[if] Hsam urs and
[ifl inputi:i .-Pnen 1] .

or [Ea.0n] [1] [ [he 1o0p count] and
Lif1 [A sample] [0ccurs] and

lif] input [is] [=Pattern 2] .

COUNT EVENTS

INCREMENT LOOP COUNT

“

LOOP COUNT CHECK

COUNTER CONTROL

Full Branch

TIMER ON/OFF

Tools Available ]
[The timer is on] . [The counter is on] .

SIMPLE STORE

GOTO/STOP

PATTERN SEARCH

2ND GOTO/STOP

COMPLEX STORE

EDGE DETECTION

JRERKRKET

DELAY

COUNT EVENTS

INCREMENT LOOP COUNT

LOOP COUNT CHECK

LI AN

COUNTER CONTROL

Load delay to |2048 | Isamples| .
|Store| [if][ﬂ sample Uccursl and

[if] input [is] [=RuRRRRERK] .
and
i

fif1 =] and
[if] input [is] .
or and |Keep gountina

Lif]|A sample| |0ccurs| and

iif]E] The ioop count; and
[if] input [is] [=Pattern 2] .
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¢ Chapter 12 Advanced Clocking Techniques ¢

Multimodule

N nn
C1UL

k Probe

4120 Viikpeva AW AT WA AW ANJA
advanced applications. The first section explains how to use the
Multimodule Clock Probe to synchronize multiple data boards
for external clocking. The second section explains how to use
phase locking techniques to reduce setup and hold times.

This chapter describes some clocking considerations for

General description

This section describes the Multimodule Clock Probe (P/N
A70070) which is supplied as an accessory to the CLAS 4000.
This probe is used to synchronized external clock inputs to a
logic analyzer that is configured with two or more 96-channel
data board modules. The probe supplies inputs for up to six
clock signals and a ground connection.

The Multimodule Clock Probe must be used whenever you are

using an external clock to collect data on more than one data
board.

Using the multi-module clock probe

The the Multimodule Clock Probe consists of the following:
¢ One Clock Probe Case
¢ One Coax Cable attached to the Probe Case
¢ Four Clock Probe Interface Cables attached to the
Probe Case

¢ One Connector with Flying Leads and grabbers.
e Four Clock Probe Interface Adanters

Clock Interface Adapters
The Coax Cable transmits a 100 MHz synchronization signal
from the Control Board in the CLAS 4000 chassis to the clock
probe (see @ in Figure 12-1).

The four Clock Probe Interface Cables are flat ribbon
cables that supply external clock signals to the analyzer (see ® in
Figure 12-1).

The Connector with Flying Leads attaches to the probe
case. The seven leads consist of six clock input lines for
channels 90-95, and one ground line. Use the grabbers to
connect to signals that you want to use in your clock equations
(see @ in Figure 12-1).

The Four Clock Probe Interface Adapters are small
boards with three connectors that are used to connect the flat
ribbon cables to the Z probe connectors on the data boards (see
® in Figure 12-1).
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£ 000000

C_ ) ™ —
> 0O00O0

Figure 12-1. Multimodule Clock Probe installation.
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Phase locking
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Use the following procedure and Figure 12-1 to connect the
Multimodule Clock Probe to the CLAS 4000.

1. Remove the Z data probes from the Z probe

2. Install the Clock Probe Interface Adapters (® ) into
the Z probe connectors on the data boards.

3. Plug the Z data probes into these Clock Probe
Interface Adapters.

4. Locate the Clock Probe Interface Cable (® ) from
the Multimodule Clock Probe that is labeled,
"POWER, GROUND, THRESHOLD." Connect
this cable to the Clock Probe Interface Adapter (® )
installed in the Z connector of the lowest data board.

5. Connect the remaining Clock Probe Interface Cables
( ) to the other Clock Probe Interface Adapters
(@).

6. Connect the Coax Cable (® ) to one of the CLK
OUT jacks on the CLAS 4000 Control Board.

When you define your external clock equations in the Channel
Setup window, use the channels A90-A95 as the clock inputs.
The clock signals are automatically routed to the other data
boards and synchronized. Keep in mind that channels 90-95 of
all the data boards are now dedicated clock channels and cannot
be used as regular data inputs from the data probes.

General description

This section describes how to use Phase Locking techniques to
reduce the setup time requirement for data sampled by the CLAS
4000 with an external clock.

The ECL Sync input connector on the CLAS 4000 chassis
allows you to reduce the data setup time by synchronizing the
analyzer to the target board. Your target clock replaces the
internal timebase of the analyzer. The Sync connector must be
connected to a clock signal on the user's target board that is
twice the desired sample rate and should be between 50 MHz
and 100 MHz. Data is collected using the standard external
clocking techniques. Note that the time stamp information will
not be correct because the internal timebase of the analyzer has
been changed.

Phase locking techniques

The CLAS 4000 Logic Analyzer (LA) has an internal clock
running at 100 MHz. This 10 ns clock forms the timebase for
all the analyzer's internal functions. This clock is also used for
sampling data in internal clock mode. The internal sample rates
are multiples of this 10 ns clock in a 1-2-5 sequence. In 20 ns
sampling mode, data is collected on every other rising edge of
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100 MHz LA Clock |

Target Clock
YNYY YYYYVYYYYVYYVYVYY

Sampled Target Clock__/T\—/_

Seved Data Samples 7% WY /8 semple’722%7. 3137,

Figure 12-2,

the 10 ns clock. In 10 ns mode, data is collected on every rising
edge, and in 5 ns mode, data is collected on both edges.

In external clocking mode, the target system clock is used by the
analyzer to sample data. This Target Clock is checked on both
edges of the internal 10 ns clock (i.e. every 5 ns). When the
analyzer detects that the Target Clock has gone high, it saves the
data from the previous 5 ns checking time. This is the data
present just prior to the rising edge of the Target Clock.

Since the analyzer is only checking the Target Clock every 5 ns,
it does not know exactly when the clock went high. If a 5 ns
check barely catches the rising edge of the Target Clock, the
analyzer will save data that was present 5 ns before the rising
edge. Therefore, in order to be sure the data is valid, it must be
present for at least 5 ns before the rising edge of the Target
Clock. (There is also some channel-to-channel skew, so the
required setup time is actually about 9 ns.)

If the data setup time on the target system is less than 5 ns, it is
very possible that the data can become valid after the 5 ns check
that is used to save the data. In Figure 12-2, the clock is
checked at time A and found to be low. It is checked again at
time B and found to be high. Therefore, the data is saved from
time A. In this case, the data will be erroneous because it does
not become valid until after time A.

AB AB A B

.
. . .
H . ]
1 s .
H . .
/)

Using an external clock without Phase Locking.

If the Target Clock is checked 1 ns before the rising edge, it will
be detected as low and the next check will find that it has gone
high. The analyzer will then save the data that was present 1 ns
before the rising edge. If the analyzer always checked the Target
Clock about 1 ns prior to the rising edge, then the analyzer
would always save the data that was present about 1 ns before
the rising edge, and the required setup time for the data would be
reduced to approximately the channel-to-channel skew.
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The analyzer can be set up to always check the Target Clock at a
certain time by synchronizing the analyzer's internal timebase to
the target system. This can be done by using the ECL Sync
input on the CLAS 4000 chassis.

Connect an ECL clock signal to this input connector that is at
least twice the frequency of the Target Clock (i.e. the frequency
can be 2X, 3X, 4X, etc.). The clock signal should also be
between 50 MHz and 100 MHz and must have a 50% duty
cycle. In most cases, a clock signal twice the frequency (2X) of
your Target Clock is sufficient.

This Target 2X Clock must be synchronous to the Target Clock,
but it does not have to be in phase (i.e. there can be some fixed
delay from one clock to the other). Once it has been selected by
the software, the Target 2X Clock replaces the analyzer's 10 ns
internal timebase clock and is used for all internal analyzer
functions.

The Target 2X Clock can be selected as the analyzer's new
timebase in the Master Clock window under the Control menu in
the analyzer software (see Figures 12-3 and 12-4). If External
Master Clock is selected, a shifted version of the Target 2X
Clock (called the Shifted Target 2X Clock) becomes the
analyzer's internal master clock.

Show Configuration
Hide Status
Master Clock

Connect Logic Analyzer(s)

®E

Enable Time Correlation

Figure 12-3. Opening
the
Master Clock Window

@REHternal Master Clock

Delay: 0 % Nano Seconds

) e

Figure 12-4. Master Clock window.

The Master Clock window also contains a delay field that is used
to shift the Shifted Target 2X Clock in the analyzer relative to the
Target Clock in 0.5 ns steps. When the Shifted Target 2X
Clock has been shifted to exactly the right phase, the Target
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Clock will always be checked just prior to its rising edge, and
the analyzer can collect valid data even if the data setup time is
less than 5 ns.

In Figure 12-5, the analyzer uses the Shifted Target 2X Clock
for its internal timebase. The Target Clock is checked at time A
and found to be low. It is checked again at time B and found to
be high. Therefore, the data is saved from time A. In this case,
the data will be valid because time A will always occur just prior
to the rising edge of the target clock, and the data is always valid
at this time.

Target2xClock /" \__ / \_/ \_/ \_/ \_
A B A B A B

Shifted Target 2X _Lf_—\
Clock £ /4 A / -4 L/ 1

Target Clock

VYN Y Y YOV YOV Yy

Sampled Target Clock / \ / \ /—

Saved Data Samples X st sample X 2nd sample X" 3rd

Figure 12-5. Using an external clock with Phase Locking.

When External Master Clock is selected in the Master Clock
window, a delay value must be entered in the delay field (see
Figure 12-6). Changing the delay shifts the Shifted Target 2X
Clock in the analyzer relative to the Target Clock. The delay
should be set such that one of the edges of the Shifted Target 2X
Clock occurs just prior to the rising edge of the Target Clock.

O Internal Master Clock
® Exnternal Master Clock

Delay:  16.5 g’}( Nano Seconds

Figure 12-6. Master Clock window.
The delay values specified in the Master Clock window are

relative values and do not indicate an absolute phase relationship
between the two clock signals. A delay of zero does not indicate
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that the clocks are in phase. It only means that the delay cannot
be decreased any more from this point.

When some initial delay setting is selected, like 15 ns, the Target
Clock and the Shifted T rget 2X Clock will nr0h9h1y have a

AW LLiWw Wilill v ht LB N AN A ER AN UL ALE4 Y W

phase relationship similar to that shown in Figure 12-7. The
dashed horizontal lines represent the threshold voltages.

The 5 ns internal sampling mode can be used to determine the
exact phase relationship of the two clocks. Normally, in 5 ns
internal sampling mode, the analyzer samples data on each edge
of the internal 10 ns clock. Since the internal timebase clock has
been replaced with the Shifted Target 2X Clock, the analyzer
will sample data on each edge of the Shifted Target 2X Clock.

2% Clock

Shifted Target 2% Y.
Clock

Targst Clack A VA \\

/——— Targst Clock 1 / \ /_

\ /

/ / /

L 1

Sempled Targst Clock \ \—/—__\ / Semplad Target Clock \ / \ /_
s v

Figure 12-7. Clock signal relationships Figure 12-8. Clock signal relationships
with arbitrary delay setting in the Master with calibrated delay setting in the Master

Clock window.

Ciock window.

Changing the delay value shifts the Shifted Target 2X Clock
relative to the Target Clock. As the delay value is changed and
the analyzer samples the Target Clock in 5 ns internal mode,
most of the time the Sampled Target Clock waveform in the
Timing Display will show the Target Clock as two 0's followed
by two 1's (see Figure 12-7).

t some point, however, the sampled Target Clock will appear
to be three 0's followed by a 1, as shown in Figure 12-8. This
will mean that an edge of the Shifted Target 2X Clock occurs
just prior to the rising edge of the Target Clock. At this delay
setting, the data appearing just prior to the rising edge of the
Target Clock will be saved when the analyzer is used in external
clocking mode (see Figure 12-5).

Note that adjusting the threshold of the data probe that is used to
sample the Target Clock will have an effect on the Sampled
Target Clock waveform. The higher the threshold, the more
chance you have of getting three O's and a 1.

There may several delay settings that result in the sampled Target
Clock waveform having three 0's and a 1. In this case, the
highest setting should be used if the analyzer will be collecting
data on the rising edge of the Target Clock, and the lowest
setting should be used if the analyzer will be collecting data on
the falling edge of the Target Clock.
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Once the best delay setting has been determined, the clocking
mode can be changed from 5 ns internal mode back to external
mode in the Channel Setup menu, and data can be collected from
the target system using standard external clocking techniques.

An alternate method of calibrating delay is to record the clock
signal using the 10ns selection (rising edge of the ECL Clock In
signal).

To sample on a rising edge, increase the delay until the first
recorded value of "all zeros" appears. Then, continue to
increase the delay until a "1" appears in the recording. Decrease
the delay by 0.5ns and the setup and hold combination is
reduced to < 4ns.

You can also sample on a falling edge by repeating the above
procedure; however, look for all "ones" initially then increase
the delay until the first "zero" appears in the recording.
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RS232 interface

The CLAS 4000 chassis can be controlled over three different
interfaces, SCSI, RS232, and GPIB. Normaily, the SCSI
interface is used to control the CLAS 4000 from the computer,
but some applications may require using one of the other
interfaces. For example, if you want to set up an automatic test
station, you may want to use the GPIB interface to control all of

the instruments from a central computer.

The operating system inside the CLAS 4000 chassis can be
controlled by two types of commands, ASCII and Block.
ASCI commands are strings of ASCII characters that form key
words and parameters. These are discussed in more detail in the
ASCII Commands section of this chapter. The Block
commands are sent as blocks of binary data containing codes for
the various command functions and parameters. See the Block
Commands section of this chapter for more information.

All three interfaces are monitored by the operating system inside
the CLAS 4000 chassis, and both types of commands can be
sent over any interface. The RS232 and GPIB interfaces are
discussed in the following sections.

Using the RS232 interface

The RS232 interface can be used by connecting a serial cable
from the RS232 port on the CLAS 4000 chassis to a modem,
computer, or dumb terminal. The cable must be a null modem
cable wired as shown in Figure 13-1.

DTR DTR
20 20
g0k | [_ose 1

Figure 13-1. Null modem cable wiring diagram.
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GPIB interface

The RS232 parameters are shown in Table 13-1. The default
parameters are 9600 baud, 8 data bits, no parity, and 1 stop bit.
The RS232 software uses XON/XOFF handshake in ASCII
mode, and RTS/CTS in block mode. By default, the echo
feature is enabled in ASCII mode and disabled in block mode.

Settirg Range Default
—

Baud rate 110 - 38.4K 9600

Word length 5 - 8 bits 8

Stop bits 05-2 1

Parity None, Even, Odd None

Protocol XON/XOFF, XON/XOFF
RTS/CTS

Table 13-1. RS-232 Parameters

When a host computer is connected to the CLAS 4000, it can
control the data flow using its RTS output. By deasserting the
CTS (input) on the CLAS 4000, the host tells the CLAS 4000
not to send. Likewise, when the CLAS 4000 deasserts the
host's CTS, it wants the host to stop sending. The CLAS 4000
asserts and deasserts this signal with its RTS output. It expects
the host's CTS (input to the CLAS 4000) on pin 5 of the RS232
connector.

When the CLAS 4000 is first powered on, it defaults to ASCII
mode. If a host wants to change to block mode, it has to send
an ASCII string of "BLOCK" followed by two null characters
and a <CR> to the CLAS 4000. To change from block mode to
ASCII mode, the host must send the appropriate block command
to the CLAS 4000.

When a terminal is connected to the RS232 port on the CLAS
4000, the RS232 software has the intelligence to recognize
different types of terminators. The terminators can be CR, LF,
or CR/LF.

Using the GPIB interface

The CLAS 4000 GPIB is implemented according to the IEEE
Std 488-1978 published November 30, 1978 by IEE under
"IEEE Standard Digital Interface for Programmable
Instrumentation.” Table 13-2 shows the capabilities supported
by the implementation.

After initialization, the device will be set according to the
information saved in the CMOS RAM. This will not be done if
CMOS has not been initialized or has been corrupted. After the
device is set up, it is ready to process a command from a
controller on the GPIB bus. If the device has been initialized to
"talk only" mode, it will not respond to commands. It is
necessary to change this setting from the RS232. The default
parameters are shown in Table 13-3.
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Parameter Capabili
Source Handshake (SH1) | Complete Capability
Acceptor Handshake (AH1) | Complete Capability
Talker Function (TS) Basic Talker
Talk Only
Unaddress if MLA

Talker Function with Address (TEQ) | No Capability
Extension
Listener Function (L3) | Basic Listener
Listen Only
Unaddress if MTA
Listener Function with Address | (LE0Q) | No Capability
Extension

Service Request (SR1) | Complete Capability
Remote Local Function (RL1) | Complete Capability
Parallel Poll Function (PP1) | Remote Configuration
Device Clear Function (DC1) | Complete Capability
Device Trigger Function (DT1) | Complete Capability
Controller Function (C0) ! No Capability

Table 13-2. GPIB interface capabilities.

Setting | Range Default l

Mode Talk Oniy, Listen | Listen oniy
Only, Talk/Listen

Address 0-30 N/A (15 in Talk/List.)
Terminator CR, CR/LF CR/LF
EOI Output ON, OFF ON
Data mode ASCII, Block ASCII
Transparency Trans., Non-Trans. | Non-transparent
Allowable transfer time 20,000 ticks

Table 13-3. GPIB default parameters.

The GPIB driver has a certain amount of intelligence built into it.
When no task is using it for data transfer, it will respond to
ASCII or Block commands. After a command has been received
and passed on to the upper layer of the CLAS 4000 operating
system, the driver goes into "data mode." It treats incoming or
outgoing bytes as data until the upper layers of software tell it
they have completed processing the command.

This device is implemented using interrupts and DMA. The
transfer rate approaches 1 MB/sec if it is connected to another
device that uses DMA. The limiting factor is always the slowest
device on the bus.

According to the IEEE 488 Standard, the maximum number of
addressable devices on the GPIB bus is 31. This address mode
applies only in "talk and listen" mode. There are two other
mode implemented, "talk only," and "listen only." When used
as a "talk only" device, the CLAS 4000 can only send data out.
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ASCII
Commands

ARM {n}
AUTOARM {n}

BAUD parameter

It cannot receive commands through the GPIB. This mode is
used to dump out data to the printer, for example.

The other mode that may be used is "listen only." This might be
used to receive the same commands as another CLAS 4000 so
that a user at a remote location will know what is happening to
the originating CLAS 4000.

Connecting the CLAS 4000 to another CLAS 4000 system or a
host controller requires a standard GPIB cable. The connector
on the CLAS 4000 is female and is located on the front panel of
the chassis. The instrument can be operated locally or from a
remote station.

Using ASCII commands

You can control the basic functions of the CLAS 4000 with a set
of ASCII commands. The commands do not allow manipulation
of data, or detailed changes in setup. For these functions,
consult the factory to determine which special utility or custom
development will best serve your needs.

When you are properly connected to the CLAS 4000, you can
send the string, "HELP" to receive a list of commands.

Catalog of ASCII commands

This command is used to arm the specified logic analyzer.

This command is used to arm the specified logic analyzer. Each
time the logic analyzer completes a recording it will be re-armed
unless a compare causes it to stop.

This command is used to set the baud rate for the RS232 device.
If no parameter is specified, the current baud rate is displayed.

BDUMP data board# [starting sample (1-sample depth)]

CLKSELECT dasic#

Bdump is used to display captured data on a terminal device in
ASCII format. It dumps out data for all the channels on a single
data board.

This command is used to display which clocks are used for each
channel of the logic analyzer.

CONFIG {wwww XXXX yyyy zzzz}
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This command is used to set or display the logic analyzer
configuration (i.e. the data boards associated with it). If no
parameters are specified, it will return the configuration of the
system.



DATABIT parameter

DATE

ECHO {on/off}

EOI parameter

PROBE

KILL task#

LISTEN ONLY

MLA {address}

MTA {address}

OUTPUT parameter

Chapter 13 Using the GPIB or RS232 Interfaces

Example: CONFIG ab

This command would assign data boards a and b to logic

analyzer 1.

This command is used to set the number of data bits for RS232
device. The system supports 5, 6, 7 and 8 data bits. Ifno
parameter is specified, the current data bit number is displayed.

This command displays the current date in month/day/year
format. It prompts the user to enter the desired date. If a new
date is not entered, the current date is retained.

This command is used to set echo mode for RS232 device. The
parameters supported are "on" and "off". If no parameter is
specified, the current echo state is displayed.

This command is used to set the EOI mode for the GPIB device.
The parameters supported are "on" and "off." If no parameter is
specified, the current EOI mode is displayed.

This command will cause the status of the probe ID buttons to be
continually displayed on a terminal screen.

The format of the output is a row of sixteen numbers
representing the sixteen possible data probes. The first number
represents data board D, probe Z. The second number is for
data board D, probe Y. The last number is for data board A,
probe W. The numbers are normally all "zero." When a probe
ID button is pushed, the corresponding number changes to a
"one." Press <esc> to quit.

This command is used to kill the downloaded application task.
The task and associated exchanges, if any, wiil be deleted. If the
task does not exist, an error message will be displayed.

This command is used to set mode for GPIB device. The
parameter must be "ONLY". If no parameter is specified, an
error code will be returned.

This command is used to set my listen address for the GPIB
device. The address range is from 0 to 31. If no address is
specified, the current listen address is displayed.

This command is used to set my talk address the for GPIB
device. The address range is from O to 31. If no address is
specified, the current talk address is displayed.

This command is used in redirecting output to a specified device.

The parameters supported are GPIB and RS232.If no parameter
is specified, the current output device is displayed.
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PARITY parameter

QT

RESET parameter

RESTART

STATUS parameter

STOP {n}

STOPBIT parameter

TALK parameter

UNLOCK device#

VERSION

This command is used to set the parity mode for the RS232
device. The system supports "none," "odd" and "even" parity
modes. If no parameter is specified, the current parity bit is
displayed.

This command displays the current time in hour/minute/sec
format. It prompts the user to enter a new time. The current
time is retained if no new time is specified.

This command is used to re-initialize I/O devices.The parameters
supported are "GPIB," "RS232" and "ALL'. If "ALL" is
specified, both "GPIB" and "RS232" devices are initialized.
Devices are initialized using the current setup parameters.

This command is used to restart the CLAS 4000 firmware
system.

This command is used to retrieve the status information of the
CLAS4000 firmware system or individual device. The
parameters supported are "SCSL" "GPIB," "RS§232," "1," "2,"
"3," "4," and "SYSTEM". If no parameter is specified, an error
code will be displayed.

This command is used to stop the specified logic analyzer. If the
logic analyzer is not armed, an error message will be displayed.

This command is used to set the number of stop bits for RS232
device. The system supports "0.5," "1," "1.5" and "2" stop bits.
If no parameter is specified, the current number of stop bits is
displayed.

This command is used to set the mode for the GPIB device. The
parameters supported are "ONLY" and "LISTEN". If no
parameter is specified, an error code will be returned.

This command is used to unlock a device (SCSI, RS232 or
GPIB) that has been locked out because another controller sent
commands to the CLAS 4000. This happens ,for example,
whenever the GPIB port receives commands from a controller.
If no parameter is specified, the current device will be unlocked.
Then commands will be allowed from that unlocked device.

This command is used to retrieve the CLAS4000 firmware
version number. The version number and date will be
displayed as an ASCII string.

ZDUMP la# [starting sample (1-sample depth)]
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Zdump is used to display captured data on a terminal device in
ASCII format. It will determine how many channels the logic
analyzer contains, so the display will vary in width and length.



Block
Commands

Chapter 13 Using the GPIB or RS232 Interfaces

Using block commands

Block commands are low level binary commands that can be
used to control all the functions of the CLAS 4000, They are

WU VULIH VL G WAV AWV UIVILD Vi LIV Nedui 3 TTUVUV.  dlivy

more flexible than the ASCII commands, but they are more
complicated to use. Each command is in the form of a block of
binary data. Various bytes specify the different commands and
parameters.

To use the Block commands, you must write a program on your
host computer to form and send the binary blocks. For
commands that return information, your program must receive
the data and put it in a usable form.

The Block commands are best suited for a completely automatic
test setup with a host computer controlling the entire
environment. A variety of software programs and tools have
already been written to perform a variety of functions. Consult
the factory for more information.
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Appendix A: Command Key Shortcuts

The following commands have keyboard equivalents that

combine holding the Command key ( 38 ) and striking another
key. Use the keyboard to execute these commands quickly,
without having to use the mouse to pull down menus.

File Menu:

Load... # L
Close 8 I
save 8 S
Print Long ®P
Quit ® 0
Edit Menu:
Undo ® 2
Cut ¥ H
Copy #C
Paste = |
Insert # 1
Duplicate # D
Select Al £ A

Control Menu:

m

Shoiii/Hide Config. 3

Windows Menu:

Tile Windows BT

Stack Windows ¥ Y
State Options Menu:

Find ®F

Compare ® =

Go to C1 ®¥ 1

GotoC2 8 2
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Timing Options

Menu:
Compare ® =
Group #06
Ungroup ®U
Dertical Expansion:
Increase <option>{
Decrease <option> T

Horizontal Expansion:
Increase <option> -
Decrease <option>«

Alphabetical Listing:

Select Al (Edit)
Copy (Edit)
Duplicate (Edit)
Show/Hide Config.
(Control)
Find (State Options)
Group (Timing Opt.)
Insert (Edit)
Load (File)
Print Long (File)
Save (File)
Tile (Windows)
Ungroup (Timing Opt.)
Paste (Edit)
Close (File)
Cut (Edit)
Stack (Windows)
Undo (Edit)
Compare (State &
Timing Options)
6o to C1
(State Options)
GotoC2
(State Options)

=963

N-C:CE::—IM'UI"—G']"'!I'H

¥ HF ¥ BB WBBWBWBLWBLBIIWBBHBE HRBR
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Appendix B: Customer Service Information

Warranty

Inspection

Assistance

This BIOMATION equipment is warranted against defects in
materials and workmanship for a period of one year from date of
shipment. Any floppy disk or hard disk drives attached to or
contained within this equipment are warranted for 90 days from
date of shipment. BIOMATION Corporation will repair or
replace products that prove to be defective during the warranty
period.

Warranty service must be performed at a BIOMATION
authorized service facility. The customer must call
BIOMATION's Customer Service department at the toll-free
number listed in this Appendix and obtain a Return
Authorization number prior to returning the unit for service. If
the unit fails within 30 days of the shipment date, BIOMATION
will pay for all shipping charges related to the repair of the unit.
Units under warranty, but beyond the 30 day shipment period
should be sent to BIOMATION, prepaid, and BIOMATION will
return the unit prepaid. The customer must pay all shipping
charges for units out of warranty. Misuse of, abuse of, or
tampering with this unit will, at the discretion of BIOMATION,
cause this warranty to be null and void.

Remove the Unit from its shipping container and inspect for any
damage that might have occurred during shipping. Refer to the
shipping papers to verify that all items listed were received. Do
not operate unit if it is damaged or incomplete. File a claim with
the shipping firm. Notify BIOMATION Corporation Customer
Service Department. BIOMATION will repair or replace the unit
without waiting for settlement of the claim against the carrier.

For assistance with this product, call BIOMATION Customer
Service on the nationwide toll-free hot-line number: (800)538-
9320, FAX (408)988-1647.
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Appendix C: Specifications

Input Configurations

The CLAS 4000 has several possible configurations. The
number of available channels and the sample memory depth vary
depending on the number of data boards installed and the sample

rate.

Sample Rate 1Board | 2Boards | 3Boards | 4 Boards
<50 MHz 96 Channels 192 Channels | 288 Channels | 384 Channels
Internal or External 4K Samples 4K Sampies 4K Sampies 4K Samples
100 MHz 48 Channels 96 Channels 144 Channels | 192 Channels
Internal 8K Samples 8K Samples 8K Samples 8K Samples
200 MHz 24 Channels 48 Channels 72 Channels 96 Channels
Internal 16K Samples 16K Samples 16K Samples 16K Samples
Power Requirements
Input Frequency: 50 or 60 Hz
Input Volts: 90 to 135 Vac or 180 to 270 Vac, Switch Selectable
Input Power: 950 Watts with full complement of Data Boards.
Fuses/Rated Voltage:
Voltage Range Fuse
90 Vacto 135 Vac  3AG, 10 Amp
180 Vac t0 270 Vac  3AG, 5 Amp
Controller
Device: Macintosh IT™*
Memory: 4 Megabytes of RAM
Floppy Drive: 3 1/2" 800k External drives via Apple disk interface
Hard Disk: Internal 20 Megabyte Hard Disk Drive standard, 40 or 80
Megabyte optional. External hard drives optional.
Monitor: 13 inch, 640-by-480-pixel RGB
Mouse: Apple™** Desktop Bus (ADB) interface

* Macintosh is a trademark of McIntosh Laboratories, Inc.
** Apple is a registered trademark of Apple Computer, Inc.
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Speaker:
Keyboard:
Printer:
Modem:
Interfaces:

Optional Controller
Interfaces

SCSI:

RS232-C:
GPIB (IEEE - 488):

Power:

Environmental
Limits
Ambient Temp:
Relative Humidity:

Max Wet Bulb:

Signal Inputs/Outputs

Global Link IN BNC:
Sync Clock IN:

Global Link OUT BNC:

216

8 ohm standard mini-phone jack

Synchronous serial, Apple Desktop Bus (ADB)

Appletalk interface, Image Writer IT or LaserWriter

Appletalk interface

Two 8-pin mini-circular serial (RS-422) ports, one DB-25 SCSI

port, two Apple DeskTop Bus ports, six NuBus internal slots
supporting full 32-bit address and data lines

(Small Computer System Interface) 25 pin Apple, in parallel
with 50 pin Standard interface

Serial interface, 38.4k baud maximum
(General Purpose Interface Bus, GPIB), Talker/Listener
Four +5V and -5.2V @ 300 mA Auxillary power

OPERATING; 39 to 115 Degrees F (4 to 46 Deg. C)
STORAGE; -8 to 117 Degrees F (-20 to 50 Deg. C)

OPERATING: 20% to 80%
STORAGE,; 1% to 95%

OPERATING; 78 Degrees F (25 Degrees C)

STORAGE; No condensation (Warning; before powering up,
wait two hours for aclimatization after moving unit from cold to
warm location)

TTL Level Link Out Signal (High=Enable)

ECL Level System Clock Input at 50% Duty Cycle and 2x the
sample frequency

TTL Level Link Out Signal (High=Enable)



Local Triggers Out:
Probe Test:

Probe Specs
Input Resistance:

Input Capacitance:

Max Input:

Min. Pulse Width Out:
Min. Swing for Output:
Threshold Variance:

Input Compensation:
Thresholds:

Polarity:

Appendix C Specifications

Four outputs, TTL Level (High = Enable)
24 Channel Continuous TTL Level Pattern

1 megohm referenced to threshold

< 6pF (< 15 pF with flying leads) Input resistance my approach
500K ohms at voltages exceeding +15 volts from threshold.

+50 volts, peak
>100 MHz, OR 5 ns max (3 ns typical)
Threshold + 0.20 V maximum

+15 MV maximum between input signals on one probe £30 MV
maximum on any two probes

Even to 20% overcompensated to account for probe loading

Thresholds are independently selectable for each group of 12
inputs.

TTL, +1.4 volts

ECL, -1.3 volts

Variable Thresholds may be set from -9.99 to +9.99 Volts in
0.01 Volt increments.

Accuracy of all threshold voltages is 30 mV.

+ or - is selectable for each signal
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Appendix D: Multianalyzer Operation

This Appendix describes how to operate the CLAS 4000 system
when it is configured with up to four independent logic analyzer
units contained on a single chassis.

The user's Macintosh System must meet the following memory
requirements when the CLAS 4000 is configured for multianalyzer
operation:

2 Analyzers (LA1 and LA2) 5 MegaBytes RAM
3 Analyzers (LA1, LA2 and LA3) 8 MegaBytes RAM
4 Analyzers (LA1, LA2, LA3 and LA4) 8 MegaBytes RAM

Each LA operates independently and may contain a different
channel setup, trace control, clocking scheme and time stamp
indication as determined by the user.

The multiple analyzers interact to generate recorded data. This
application feature is especially useful for testing target systems that
involve simultaneous operation for two, three or four subsystems.

Separate Timing and State display windows are presented for each

LA. These displays are viewed separately or simultaneously. Each
sample is timestamped for correlation.
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ANALYZER
CONFIGURATION

Assigning Boards
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This section explains how to assign Data Boards of the CLAS 4000
to one or more logic analyzers, and how to choose names for the
analyzers to suit your specific problem solving needs. Go to the
control menu and select the Show Configuration menu item. This
will display the Configuration window of Figure D-1.

To assign the Data boards needed for one or more logic
analyzers, drag the board icons from the lower panel of the

window to the analyzer name in the upper panel. The default
configuration shows the existing boards assigned to respective
Logic Analyzers.

LA 1 LA x LA X LA x
E [3 3 3
Unessigned Boards:

Slot A Slot B Slot C Slot D
96 chnl data bd 96 chnl data bd 96 chnl data bd 96 chnl data bd

=

Figure D-1. Configuration Window

You can assign all your data boards to a single analyzer as long as
they are kept in contiguous order. For example, you could drag
boards from slots B, C and D up to LA 1 and have 288 channels,
but you could not assign boards from slots A, B, and D to LA 1,
and leave the board from slot C unused. Assigning more boards to
a logic analyzer increases the number of usable channels, at a rate of
96 per board.

Various high performance clocking schemes can reduce the number
of available channels while increasing the memory depth. For
example, in 100 MHz (10 ns) and 200 MHz (5 ns) internal clockin g
modes, the number of available channels per board is reduced by a
factor of 2 and 4 respectively. In these modes, the sample memory
depth increases by the same factors. Table D-1 shows the
relationship between sample rates, channel count, and memory
depth. External clock signals must be included in the channel count,
and Latch clocks can also affect the number of channels available,
See Chapter 5 for more information on clocking modes.

The channel reductions are actually done across each half of the data
board, not across the whole board. For example, with a one-board
analyzer in 100 MHz internal clock mode, you can use only half of
the total channels. You can use any 24 channels out of the lower 48
and any 24 channels out of the upper 48. In 200 MHz mode, you
can use any 12 channels from the lower half of the board, and any
12 channels from the upper half. Keep in mind that the whole board
(in fact, the whole analyzer) must be clocked at the same rate,



Table D-1.

Sample Rate 1 Data Board

200 MHz 24 Channels
Internal 16K Samples
100 MHz 48 Channels

Internal or External 8K Samples

<50 MHz 96 Channels

Internal or External 4K Samples

Configuration Combinations

2 Data Boards

48 Channels
16K Samples

96 Channels
8K Samples

192 Channels
4K Samples

3 Data Boards

72 Channels
16K Samples

144 Channels
8K Samples

288 Channels
4K Samples

4 Data Boards

96 Channels
16K Samples

192 Channels
8K Samples

384 Channels
4K Samples
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To Name a configured logic analyzer or see
information on it, select the icon for the logic analyzer in the
Configuration window, and when the Info button becomes
enabled, click it. An Information dialog box Figure D-2 opens.

[ED== Machine Info [LA 2] —=]

it Default Name E

o000 LH 2

Kind : 192 channel Logic Analyzer
Depth: 4,096 samples

Yhere: CLAS 4000 (SCS! 4)
Slots:B&C

Type: CLK = Internal 40 ns

e E—
Figure D-2. Machine Info Dialog Box

The Kind item tells you the maximum number of channels available
at 50 MHz speed.

The Depth item tells you the sample memory depth of LA2 when it
is used in standard clocking mode (i.e. not interfaced for high-speed
sampling).

The Where item tells you the SCSI address (ID number) used by
LA2.

The Slots item tells which slots in LA2 contains a data board.

The Type item tells you the speed of the LA in standard sampling
mode.

Click the Next and Previous buttons, if they appear, to see the
board info for other boards installed in Slots A through D of the
CLAS 4000.



CHANGING NAME To Change the Name of the logic analyzer, click the
Default Name checkbox to uncheck it. An editable text field
appears around the default name. (Figure D-3)

== Machine Info [LA 2]

-y Default Name D

B

Kind : 192 channel Logic Analyzer
Depth: 4,096 samples

Yhere: CLAS 4000 (5CSi 4)
Slots:B & C

Type: CLK = Internal 40 ns
« Prev Next »
m
Figure D-3. Analyzer Name Change

Change the name to whatever you want; it can reflect the data
sampling method of the analyzer (internal, external clock, or
transitional sampling), or it can refer to a particular target, or
anything else that distinguishes it from other analyzers in use.

The Kind item tells you the maximum number of channels available
in a given logic analyzer at 50 MHz speed.

Screen The choices you make in the Configuration window affect all other
Interaction screens, both setup windows and State/Timing displays. The name

you choose for each logic analyzer appears in all screens.
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MICROPROCESSOR The multianalzyer configuration permits a different Microprocessor
ANALYSIS Analysis Package (MAP) to be driven by each LA. The software for
PACKAGE (MAP) this optional accessory must be installed. The State and Timing
CONSIDERATIONS displays for each target system can be viewed simultaneously to
compare results from recorded information. Example Data Displays
for 80386 and 88100 MAP Disassemblers are shown in Figure D-4.

=» File Edit Control Transfer Windows Options

T EBH @

Z Disassembler [80386 LA—Last]

ci=fo__ |Bc2-[39_ |@c2-c1- 00039] samples (Previous) [ Next )

3 §yle Address Object Status Mnemonic
00192 OOOFEB34 BEDE FETCH Hou DS, st
90192 BOOFEB3I6 BACC FETCH nov CL,AH
00193 00OFES38 8D351AGO FETCH LEA S1,[001R)
00194  OQOOFESIC FOCHEF FETCH TEST AHEF
00194  OGORFEBIF 7528 FETCH JINE $+2D <OOOFEBGC>
00195 OOOFEB4! SIEB46 FETCH
90196 OPOFEB44 C9596D04 FETCH
03197  OOOFESSC FOC4EE FETCH TEST AH,EE
00197  OOOFEBGF 7524 FETCH JNE $+26 <POOFEBIS>
00108 OOOFEB?1 ST FETCH PUSH CX
00198 PGOOFEB?2 ES16CY FETCH CALL  $-36E7 <9OOFB 188>
00199 00OFES?S 598B04 FETCH
00200 90003504 0100 MR
00201  000035D2 7SES MR
00202 000FB188 1C0OC3 FETCH k
00202 00OFB18B FA FETCH cLi
00203 00OFB18C SOAB 1709 FETCH
03204 00OFBIBC SO FETCH PUSH AX
00204 0OOOFB 18D A 1700 FETCH oV AL, (0017]
00205 00OFB199 2479 FETCH AND AL, 70
90205 00OFB192 Bio4 FETCH nov CL,04
00206 90003500 0001 R
00207 00000417 00 MRD
00208 ©000FB194 D2ES FETCH SHR AL, CL
00208 00OFB 196 8A269700 FETCH MoV AH, [0097]
00209 ©OOOFB19A BBE4D? FETCH AND AH, 07
90210 0GOOFB 19D 3AC4 FETCH cre AL, AH
00210  900FDI19F 7420 FETCH JE $+22 <RQOFBICI>

Kl

s» File Edit Control Transfer Windows Options
BE_©

@ Disassembler [88100 LA—Last]

c1-p__|@c2-[25__|@c2-c1-[ _ 00025]samples [Previous) (Next )
C_Sampie IAddress DAddress Code Data DAx__CRx Hnemon ic
£1 00000  FFCA978C 14420000 Idie Scode ld r2.r2.$0008
seeo! FFC29790 F40ecoet Wait Scode jnp rt ﬂ
ovee2 FFFB1650 FFFFFFe8 SDRd Wait
00093 FFCO9794 24620000 Idle Scode st r3,r2,$0000
00004 FFC1A324 402200FF idle Scode mask r9,r2, $OOFF
20905 FFC1A328 7D49020C Idie Scode cmp r18,r9,$20DC
000086 FFC1A32C D86ARRB3 Idie Scode bb1 <3),r10,$FFC1R338
00007 FFC1A330 58400001 Idie Scode
o008 FFC1A338 58400000 idle Scode or r2,r9,$0000
908009 FFC1A33C 143F2024 idle Scode id r1,r31,80024
e0019 FFC1R340 63FF0028 Hait Scode addu r31,r31,$0028
eeo11 PB7FFCE4 FFC1984C SDRd Wait
00012 FFC1R344 F400Co01 Idie Scode jmp ri
00013 FFC1R348 67FF 2028 idle Scode
000 14 FFC19B4C F5427D00 tdle Scode cmp rie,r2,ré
00015 FFC19B50 D8sAeoe3 Idle Scode bb1 <(3),r19,$FFC19BSC
80016 FFC198S¢ 58400000 Idle Scode or r2,r0,$0000
eea1? FFC198S8 Coo00dBR idle Scode br $FFC 19E40
oee1s FFC19BSC SC40FFF8 idle Scode
eee 19 FFC19E40 143F082C idle Scode Id r1,r31,$002C
00020 FFC19E44 171Fe020 Hait Scode id r24,r31,$0020
00021 9O7FFD 14 FFCR4@3C SDRd Hait
000822 FFC19E48 173Fe024 Wait Scode id r25,r31,%0024 :
eee23 897FFDO8 20000000 SDRd Hait i
80824 @a7FFDOC 002FF@e@8 SORd Hait HEE
C2. 00025 . . ... .| OO7FFDOC ... ... 43C1984C UDNe Wait . e
00026 FFC19E4C 63FFo830 Idle Scode addu r31,r31,$0030 .
80027  FFCI19ESO Feoecea1 Idle Scode  jmp r 5

Figure D-4. All Cycles Display, 80386 and 88100 MAP
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Timestamp

Assigning
Timestamp

MULTIANALYZER SETUP

The Timestamp is a value assigned to each sample which records the
time that each sample is stored. This value begins at zero and is
incremented in chronological order. The Timestamps can be
dlsplaycd_ as cumulative time from a snecific camnle or delta fime

SRllRA VL SN AARAAIN G SPNNALN Sdllpab Ul uelt—u (3988w

between samples. The Timestamp is 16 bits wide and can have an
LSB value from 40 nsec resolution to 500 ms. For very long time
intervals, the 16-bit Timestamp can measure times up to several

seconds. The resolution selected is determined by the desired
measurement.

The Timestamp is particularly useful in relating to the time and order
of events in the multianalyzer configuration where signals are
monitored simultaneously. Data for these multiple recordings can be
presented on the screen simultaneously.

To assign the Timestamp resolution (LSB value) to multianalyzers,
go to the Configuration window. Pull down the Timestamp
submenu (Figure D-5) which provides choices for nanoseconds,
microsecond, and millisecond. Select one of these choices for the
timestamp resolution.

so

100 Analyzers
200

500

1 microsecond
2
q

P

10

Slot A

96 chnl data bd

20
50
100
200
500

[ Boards:
Slot C

B

96 chnl data bd

Slot D

i

96 chnl data bd

1 millisecond &

2

5
10
20
50
100
200
500

Figure D-5. Timestamp Submenu
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Time Cursor
Alignment

The Time Cursor (TC) alignment allows the user to adjust the

Time Cursor for two or more logic analyzers so that the Correlation
Cursor is always in the same place in time across all analyzers. This
adjustment is accomplished by changing the absolute start count of
each analyzer using the Time Alignment Dialog Box as described in
subsequent paragraphs.

TIME ALIGNMENT

Manually define the upper bits of the absolute time stamp counter
below for proper time alignment if rollovers may have occurred.
Reduce time stamp resolution for future recordings to reduce the
possibility of a rollover.

LAST RECORDING REFERENCE RECORDING
Absolute First Absolute First
Start Count Time Stamp Start Count Time Stamp
LA 1 (X 0000 0 ns [00 ] 0005 0 ns
LA 2 00 | oo0A 400 ns 00 | O0OF 400 ns
LA 3 :00 0014 800 ns 00 | 0019 800 ns
LA 4 ' 001E  1.200 ps 0023  1.200 ps

=)

Timestamp
Register

Timestamp
Normalization

226

Figure D-6. Time Alignment Dialog Box

When the Enable Time Correlation menu item is selected from the
Control menu, the timestamp buffer from each active analyzer is
aligned in a common time frame. This is possible because the
timestamp register is common to all multianalyzers in the chassis.
The timestamp register is 16 bits wide. It starts running before the
multianalyzer is armed. Therefore, the actual timestamp start value
that you will get in practice may be any value.

When the analyzer datasets are brought back to the host they are
normalized. In single analyzer mode, Enable Time Correlation is off
and each timestamp buffer is normalized to start at O time.

However, in Time Correlation Mode, only the analyzer with the
lowest absolute start count (Hexadecimal timestamp value of first
sample taken) will be normalized to 0 time. We will call this
analyzer the Base Analyzer of the multianalyzer set. The data set for

Secondary Analyzers will be normalized to the data set of the Base
Analyzer.




Timestamp
Register
Rollover Value

Time Alignment
Dialog

In practice, the timestamp register may roll over during the sample
acquisition. In fact, in a multianalyzer system, a Secondary
Analyzer might not take a sample until the timestamp register has
already rolled over. In this case, the real Secondary Analyzer would
appear to have started first because its absolute start count is lower
than the Base Analyzer (e.g., where the Base Analyzer start count
could be FFFF(hex) and the Secondary Analyzer could start 3
counts later at 0002(hex). In this RARE case, you can fix the
problem by adding a rollover to the Secondary Analyzer to make its
absolute start count 10002(hex). This can be done through the Time
Alignment Dialog. (Figure D-6).

The Time Alignment Dialog gives you ability to see the timestamp
start points of all active analyzer's datasets. It allows you to adjust
the rollover value of each absolute start count. This is RARELY
necessary. Under normal user trace control conditions, all analyzers
will take their first sample within a single timestamp rollover period.

To change the time cursor alignment, first select the Configuration
window from the Control menu. Next, go to the Control menu
again and select the Enable Time Correlation menu item. This will
activate the Time Align header on the Configuration window. Click
the mouse on the Time Align header to obtain the Time Alignment
Dialog Box (Figure D-6).

Assign a hexadecimal value for the start count of each analyzer as
follows:

1. Select a Base LA so that its first recorded sample is the first
sample of all multianalyzers.
2. Enter 00 as the absolute start count for the Base LA.

3. Adjust for rollover(s) of Secondary LAs other than the Base
LA. The start count for Secondary LAs will be sequentially
greater than the Base LA if their rollovers occurred within
the same time period.

4, Select the number of rollovers as the absolute start for each

Secondary LA. Use the sequence of rollovers as a basis for
determining the associated start count for each LA.
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Linking

Cross-triggering allows each independent analyzer to generate an

Multianalyzers internal link pulse that is sent out (broadcast) and detected by any
other configured analyzers in the system.
The link signal appears to the detecting analyzer within one clock
transition after exiting the Trace Control level from which it was
generated. The link remains true for the time the link-generating
analyzer is in the next level. The link-detecting analyzer may act
upon detection of just the link, or on the link ANDed or ORed with
patterns or address ranges. The detecting analyzer may in turn
generate a new link to any other analyzers for more complex
triggering scenarios.
A global link for linking several CLAS 4000 units is
generated and detected in a similar fashion to the local links
described previously. The global link signal appears at the
connector on the front panel within 280 nsec minimum (280 nsec
plus 1 sample clock maximum) of exiting the Trace Control
Level from which it was generated.
It is necessary to ensure that other analyzers in the system are
configured and setup properly to detect and respond to the link
pulse.
The link pulse can trigger the responding analyzer to begin
recording, store a predetermined number of samples, broadcast a
message to other analyzers in the system, or initiate other tasks
defined by the trace control parameters. The responding analyzer,
however, must have been setup to initiate the specific task.
Trace control for the selected analyzer (e.g., LA1) is configured to
define trigger conditions that generate the link pulse (Figure D-7).
Detection of the link pulse is shown in Figure D-8.
E0=———————Trace Control [LA I -Next| =——————17]5|
Tasks || Steps )[ Sea. |[steps: Full Branch ]
Append ® JiTm]
Step Conditions Outputs
[step #i ] [The timer is on] . [ihe counter is on] .
Load deloy to 2048 |(3) [samptes] .
lif) input [is] [-HunKRANKE] . Disable 'ext. link out' for this step
IBo to next step] nndlloau Counter]
(i1 [A_sample] and Send a trigger pulse outside
lif} 3 and o
lif) input [is] . ;
or [stop] and
lirl|n snmple] and
lifl[=] [The count] and
lif) input is] [=HHRHHRRHH] .
'CJU T T e e R T e AREaannecy ]
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Figure D-8. Detecting Link Pulse
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ARMING MULTIANALYZERS
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Arm Control

Run Control

The Arm Control Setup window is used to define setup conditions
for arming multianalyzers. The description of setup for Arm
Control and Run in Chapter 7 is also applicable for the multianalyzer
configuration where the user must specify the unique setup
requirement for individual analyzers.

When Auto Arm conditions are selected, each analyzer re-arms and
compares independently (e.g., one analyzer may perform 20
recordings while another performs 102 recordings).

To open the Arm Control Setup window, pull down the Arm
Control selection menu and select NEXT (see Figure D-9). The use
of this window to define setup conditions is described in Chapter 7.

Help Arm Control...

Reference

LR 2 Nent
fast
Refereace

LR str Neart
Last
Reference

LR s Nent
Laet
Reterence

Figure D-9. Arm Control Selection Menu

The Run Menu, Figure D-10 is used to arm the analyzer and initiate
RUN, STOP, CANCEL, and MULTIPLE analyzer operating
conditions.

The Status Window (Figure D-11) reports conditions relating to the
state of each analyzer as follows:

The LA field indicated which analyzers are present.

The Status field toggles between "Busy" and "Ready" to indicate if
the LA is in use or idle.

The Run Information field defines further LA activity to indicate
action for "Setting Up", "Arming", "Idle", "Finished-Getting Data"
"Finished-Data Receiving”, and "Finished".

3

The Compare:Pass field displays the current Compare and Pass
Count information of the Analyzer.



Stap
{ancel
LA 2: Run
Stap
{ancal
ALl: BRun
Stap
fancel
Multiple...

Figure D-10. Run Menu

Motion of the waveform symbol at far right side indicates
communication is present between Macintosh and CLAS 4000 unit.
The waveform is stationary when communication is interrupted.

LA Statys Run Information Compare:Pass 1T
LA 1 Ready Finished [0:1]
LA 2 Ready Ready

Figure D-11. Status Window
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TIME CORRELATING
MULTIANALYZERS

Enable Time
Correlation
Cursor

All samples on each analyzer have an independent

timestamp associated with them. All timestamps are of the same
resolution and use the same source. The 40 nsec resolution
timestamp is enhanced with interpolation to accurately resolve
sample-to-sample relationships.

Time Correlation allows a user to measure the time between samples
in different LAs. The Correlation Cursor (CC) will appear in

all State Display and Timing Display windows whenever Time
Correlation is enabled. The CC is always in the same place in time
across all analyzers. The timestamp can be A time, absolute time, or
sample number time.

The absolute timestamp value is used to place the CC cursor in any
Data or Timing window by mapping the timestamp value to its
nearest sample number.

With either the State or Timing display window selected, go to the
Control Menu and select the menu item for Enable Time
Correlation (Figure D-12).

The correlation cursor is presented as a horizontal line (1abeled CC)
on the State display window, and is presented as a vertical line
(labeled C) on the Timing display window.

When data is presented for multianalyzers, the cursor shown on one
window (e.g. LA1) can be dragged from one sample number to
another to observe the time difference between LA1 and LA2 or
placed on a particular sample by typing in the sample number.

When the CC is moved in one analyzer window, the CC also moves
in all other windows. The CC may also be moved in one analyzer to
a position outside the next analyzer. The A Timestamp indication
will show the actual time from CC to either C1 or C2 cursors in any
of the analyzers. Also, the A Timestamp button can be toggled to
provide a A Sample indication. The A Sample indication shows the
number of samples between cursors.

& File Edit 0 JIE Transfer Windows
& G Hide Configuration XE |
Hide Status =
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Master Clock
Connect Logic Analyzer(s)

Enable Time Correlation

Figure D-12. Enable Time Correlation



The composite State and Timing display for LA1 and LA2 is
presented in Figure D-13. The resolution of time difference between
C1 and CC is presented for each LA.

State [LA 1-Last] State [LA 2-Last]
T Bl ssompie |4 ¢ Jo_1@[ cc 2 Somp)
Sample M Address Data i_“i’_‘_“_,L‘.L_Q, le 1 ss Data Status Time St =y
C). .e0000 | FSF4 .| FF6 FOF8 .. ... @ ns . C1 . .eeeo8 | FSFe FFO FOF8 . 400 ns ¥
800@1  E9EB  EBER EDEC 49 ns 00081  EOE8  EBEA EDEC 449 ns
80002 DDOC  DFDE E1E@ 80 ns 80082 DOOC  DFDE E1E@ 480 ns
20083 DID@  D3D2 DSD4 120 ns 90003 D10@  D3D2 DSD4 520 ns
80004 CSC4  C?7C6 C9C8 160 ns 90004 CSC4  C7C6 CC8 S50 ns
00005 B9BE  BBBA BDAC 200 ns 90005  B9BS  BBBA BDBC 600 ns
80096 ADAC  AFAE B1B6 248 ns 90006 ADAC  AFAE B1B9 G4@ ns
00007 ARG  A3IA2 ASA4 260 ns 90087 ARG  A3A2 ASA¢ 688 ns
00008 9554 9796 9998 320 ns 00008 9594 9796 9998 726 ns
e00@9 8988  8BSA 80SC 360 ns 00029 8988  88SA 8DBC 60 ns
20010 07C IF7E 8180 420 ns CC...00010 Pc...... TFIE.8180 ... ... 800 ns
eee11 7178 7372 7574 440 ns gee11 7170 7372 7574 840 'ns
80812 5564 6766 6968 488 ns 00012 6554 6766 6968 880 ns
80913 5958  SBSA SOSC 528 ns 0013 5958  5BSA SDSC 920 ns
83814  4D4C  4F4E 5'58 558 ne 20814  4D4C  4F4E 5150 960 ne
00015 4148 4342 4544 620 ns 00015 4140 4342 4544 1.800 ps
8016  353¢ 3736 3938 640 ns 90016 3534 3736 3938 1.048 s
@0017 2928  282R 202C 688 ns 00017 2928  2B2R 2D2C 1.280 ps
@018  1IDIC  1IFIE 2120 720 ns @018  1IDIC  IFIE 2120 1.12¢ ps
20019 1118 1312 1514 70 ns 00019 1110 1312 1514 1.160 ps
90020 0504 0706 0908 1.208 ps
80021  FOF8  FBFA FDFC 840 ns 00021 F9F8  FBFR FDFC 1.240 ps
00822 EDEC  EFEE FIFe 880 ns 00022 EDEC  EFEE FIF@ 1.280 pus
80023 EIE@  E3E2 ESE4 920 ns 90823 E1E@  E3E2 ESE4 1.320 ps
90024 DSD4  D7D6 DOD8 960 ns 00824 DSD4  D7D6 D908 1.368 pus
80025 C9C8  CBCA COCC 1.800 us 5 90025  C9Ce  CBCR CDCC 1.400 ps
[ [
Timing [LA 1-Last]
[cillo 1@ c2ilioo 18 [ asample | =100
U=x2 H=x2 STEP=<Step 2+ > [Level=@1]
Labels ChanCCy
[Faaress’s _ J(A1S E | | ] T \ [ 1 e
[Rdoressia___ |[(R14 ﬁ
CLK = Internal 4@ nsl LU
=0 e 3
Ccijo__ @ c2)ioo 1@ [ semple ] =100
U=x2 H=x2 STEP=<Step % > [Level!=81]
Labels ChariCCl
[Radress1s (815 )[e ]t ] ] [ | I |
Address 14 Bie i 1 i
o 13 1
CLK = Internal 4@ ns |0 90

Figure D-13. Time Correlation for LAl and LA2
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Appendix E: 100 MHz State Operation

SAMPLING METHODS

Timebase
Substitution
Method

Figure E-1. Timebase
Sync Probe

Thi 1 - ratsmen £ tlaa T A
This Appendix describes 100 MHz State Operation for the CLA

4000 Logic Analysis System. The CLAS 4000 actually samples at
up to 110 MHz State with 8K samples per channel.

Two External clocking methods, as follows, may be used for 100
MHz State Operation when state speeds exceed 50 MHz:

*Timebase Substitution Method (makes state measurements
at up to 110 MHz, typical).

eLatching Method (makes state measurements at up to 100
MHz).

The Timebase Substitution method of sampling is used for

external clocking conditions where the target system clock

replaces the CLAS 4000 100 MHz internal timebase with the users
external timebase. To use this method, select 10 nsec as the sample
rate on the channel setup screen. The user's timebase may be up to
110 MHz (typical).

The timestamp resolution is now defined in terms of the user

timebase in clock cycles. Delta time for the cursors is similarly
affected.

A single ECL clock signal is applied to the front panel connector
labeled SYNC CLOCK ECL IN. The ECL clock must have a 50%
duty cycle. The Timebase Sync Probe (Figure E-1) is used to
translate the target clock signals to ECL level. The Timebase Sync
Probe (Product Number A70098) is supplied as an accessory for the
CLAS 4000. The user's manuai for this accessory describes
procedures for probe connections,operation, and calibration.

The samples are clocked on the ECL signal. The sample clock
edge is positioned with a 31.5 nsec delay line in 0.5 nsec increments
to precisely define the sample point relative to the clock edge.

By using the Delay dialog box (Figure E-2) to position the sample
point, the sampling can occur on the rising or falling edge of the
clock. This method reduces the combined set-up and hold time to 4
nsec or less.
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File Edit Transfer Windows

@ = O Hide Configuration *®E

.......

Hide Status

Master Clock
Connect Logic Analyzer(s)

QO Internsl Master Clock _]L n
® Externsi Master Clock

elay: . onds
pelou: 44 rane sec v~ Adjust the sample point
with 0.5 nsec precision.

[l [ — E—
< [0 — E— ¢

o — — 1 |?
I S—
ﬂg-[g oYY 9 [Jo
]le NN sas e N

Timebase
Sync
Probe

N

Figure E-2. Timebase Substitution for External Clocking

The triggering condition is affected by the Timebase Substitution
method. Two samples are evaluated simultaneously by the trigger
word recognizers. If either sample meets the Store or the Go To
condition, then the appropriate action is taken.

Trace Control level-to-level decisions are made on every other clock
cycle. Pattern recognition is on every clock cycle. The pattern need
only be present for one clock cycle for action to be taken.

Loose Sequence triggering is available when using Timebase
Substitution sampling. Loose Sequence triggering is used to detect
selected patterns when the selected patterns occur in a specific
sequence, but not on successive clocks (i.e., where extra patterns or
events that occur between the selected patterns are ignored). Loose
Sequence triggering for the Timebase Substitution Sampling Method
is shown in Figure E-3.



[E0==——=——==—=—= Trace Control [LA 2—-Next] |

W] Tasks: Loose Sequence Trigger
[FEE
I Step Condit ions
Store if input @ -
antii this sequence occurs: I

_ A sample @ =Pattern 1| followed later by
A sample [is] [=Pattern 2

And a sample [is| [=Pattern 3]
Store during {4096 more sampie clocks (2 to 65535);

Then Stop .

Follow the Loose Sequence

IN‘WWH}IWIIIlﬂﬂﬂlﬂlﬂ'

A B
| . =l

Figure E-3. Loose Sequence Triggering for Timebase Substitution Method

Latching Method This clocking method employs two latches where both edges of a
one-half clock frequency signal is used as the clock for each latch
(i.e. Latch #1 is clocked by the rising edge of the signal and Latch
#2 is clocked by the falling edge).

This method latches the first sample, then records both first and
second sample simultaneously. The same channels are sampled
twice (see Figure E-4). The latched samples are clocked on the
falling edge of the external clock, and both samples are recorded on
the rising edge (master clock). The clock must be one-half the
frequency of the target clock.

A combination of high-speed internal latches and the cross point
switch cause the sample signal to be interrogated twice. The sample
is latched at the rising edge of a half frequency clock signal and is
sampled again on the falling edge. The half frequency clock is
provided by the target system.
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=[] Channel Setup [LA 1 —Next]

Sampling: | Euternall
g Label:§| Address MR Address JREREE

Radin Hen Hen
Channels |@T5-Ae@ ) fT5-AB8 )
Polarity [++++++++++++| I++++++++++++]
Clocked by || Riseclk | [ Fallclk ]
LATCH 0 = —

LATCH 1 =

Fall clk =( clk 1/2 frq~ )
Rise clk =( clk 1/2 frq)

_ ' 5

Figure E-4. Channel Setup with Dual Latches

The State listing for latching method presents samples displayed
horizontally in pairs for a total of 8,192 samples or 4096 pairs.
Each pair has a single timestamp value, where the second sample of
the pair occurred one clock period after the timestamp value
associated with the first sample in the pair.

TRIGGERING Both Loose Sequence and Tight Sequence triggering are available
when using the Latching method of sampling.

Loose Sequence Loose Sequence triggering is used to detect selected patterns when

Triggering the selected patterns occur in a specific sequence, but not on
successive clocks (i.e., where extra patterns or events that occur
between the selected patterns are ignored).

Loose Sequence triggering for the Latching sampling method is
shown in Figure E-5.

[ECHE Trace Control Pattern Definition [LA 1- l Trace Control [LA 1 —Nent]
Tosks asks: Leose Sequence Trigger
Glitch Width— L Address R Address -
| il I o I |
m E !Heu !!“e" l Ste Conditions
’—_———_ — — PR
Glitch= [--—— ———— [PREDEFTN Store if input [is) {=HHHHHNHHH]
= Itlon= untll this sequence occurs:
ransition= |---- ittt A sample [is] followed later by
T A ramole [
left R xxxf xXxxX fAind a sample
right ! XXXX xxxf Store during {2048 more sample clocks (2 to 65535);
Then Stop .
leftB xxxB XXX X
right 8 XXXX xxxB Follow the Lesss Sequence
left C xxx(C XXX X path A-B-C Y
right C XXXX xxx( ——
[ =l

238 Figure E-5. Loose Sequence Triggering for Latching Method



Tight Sequence
Triggering

Tight Sequence triggering is used to detect that selected patterns
occur in an exact sequence and in succession.

Tight Sequence triggering can occur on up to 15 patterns arranged in
a tight sequence. The patterns are found on consecutive clocks.

Like the Timebase Substi

AAA LAV A LLVUQOW M uUd

titution camn]ing method. two words are

L s e - R s LYWU VYYULUL

evaluated simultaneously by the Trace Control. The latching method
allows access to the trigger word recognizer for both samples. Up
to 16 words may be defined and selected for a trigger.

Tight Sequence Triggering for the Latching sampling method is
shown in Figure E-6. In this example, five words in sequence are

selected for triggering.

7] Trace Control [LA 1 —Next]

i Steps || Seq. ] (steps: Input Brench

Append Delete 8=

Levels Free 10

Step Conditions

The timer is on].
[ ooy

Storej [ifi input is] [<HRRRRHRHH] .
|Go to Second] [if] input mlm .
or (6o to Third] [if] input [is] |=H**A] .

Trace Control Pattern Definition [LA 1—
Glitch Width—l L Address R Address

o 18 [T
Glitch= |-___ ———
Transition= |---_ ——
HHHHHHHHE | xxxx XX XX

A **B xxxf xxxB
H**H XXXX xxxA
B**C xxxB xxx(
C**p xxx( xxx[)
E**H | xxxE XX XX

{The timer is on].

Store] [if] input [is] [=HRRRRRRAH] .
|Go to Stap #1] [if] input |is]

6o to First] [if input fisn't] |

or

The timer is on].
store] i1} input [is] [=HHHRKRHHR] .
{Go to Stop #2] [if] input is]

(6o to First] [if] input fisn't]
{staE % I Uihe timer is onj.

[store] [if] input m .
Stop] [if] input [is] [=E**H] .

or (6o to First] [if] Input [Isn’t) .

or

S LA S A SRS B e s i

R A A LR o S S S ARk SR

Stop #2] L@g timer is on).
[Store] (il input [is) [-AwAmmmHwH) .
Stop) lif] input [is] [=D*+E] .

or [Go 1o l’lrstl {i1) input ||sn't| .

Figure E-6. Tight Sequence Triggering for Latching Method
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ANDing patterns and ranges, 173
Append, 37, 56
Applications

executing, 22

executing automatically, 21-22
Arm Control Setup window, 93-102
ASCII commands, 204-206
Block commands, 207
Bus display, 113-115
Can't undo, 37
Channel Setup window, 53-76
Chooser, 157-158

Clear the marker data, 43, 133-134, 136-138

Clear, 37, 56, 113
Clocking, 68-74, 193-200
external, 70-74
internal, 69-70
multimodule, 193-195
phase locking, 195-200
Close, 36
Color, 16-17, 20, 40, 55, 110
Compare, 42-43, 115-117, 133-134
Computer
connecting, 6-7
rebooting, 14
setting up environment, 15-21
shut down, 14-15
turning on, 8
Configuration window, 49-52, 155
Control menu, 38
master clock, 38, 197
show configuration, 38, 49
show status, 38, 102
Control panel, 15-20
Copy, 37
Count Events Step, 170-171, 186
Counters, 180-182
Cut, 37
Delay, 180
Delay/Edge/ Branch, 170-171, 190
Delay/Edge/ Step, 170-171, 187
Delay/Input Branch, 170-171, 189
Delay/Input Step, 170-171, 185
Desktop pattern, 16-17
Disassemble from top line, 43, 138-139
Disassembler config, 43, 138-139
Disassembler format, 43, 138-139
Display setup window, 122-129
Display setup, 43, 122-129
Duplicate, 37, 110
Edge tolerance, 41, 94, 116
Edge, Glitch Branch, 170-171, 190
Edge, Glitch Step, 170-171, 186

Edit menu, 37
append, 37, 56
can't undo, 37
clear, 37, 56, 113
copy, 37
cut, 37
duplicate, 37, 110
insert, 37, 56, 110
paste, 37
select all, 37
undo, 37
Edit reference, 43, 116-117, 134-135
Elements, 79-82
End of Loop Trigger, 82, 90
External clocking, 70-74
File menu, 36
close, 36
open..., 36, 154-156
page setup..., 36, 158-159
print window..., 36, 159
print long..., 36, 159-160
quit, 36, 44
restart, 36, 44
save as..., 36, 147-151
save as text..., 36, 152-154
shutdown, 36, 44-45
Fill element, 81
Fill Memory, 82, 87
Find..., 43, 132, 133
Font size, 125
Force to object mode, 43, 138-139
Full Branch, 170-171, 191
Full Feature mode, 40-41, 77, 163

Full Feature Trace Control, 163-191

enabling, 163
Full Step, 170-171, 188
Get C1, 42-43,106, 121
Get C1, 42-43,106, 121
Glitches, 177-178
Goto C1, 43, 121
Go to C2, 43, 121
Goto C1, 42, 106
Goto C2, 42, 106
Goto Sample..., 42-43, 105-106, 121
GPIB interface, 202-204
Group, 42, 114
Highlight color, 17-18
Horizontal expansion, 42, 108-109
Input Branch, 170-171, 189
Input Step, 170-171, 185
Insert, 37, 56, 110
Internal clocking, 69-70
Interval Limits, 82, 91

Index
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Index

Keyboard
connecting, 7
shortcuts, 11, 211-212
Last > next, 38, 157
Last > reference, 38, 156
Level
adding a, 165
deleting a, 165
highlighting a, 165
Loop/Delay/Edge/ Step, 170-171, 187
Loop/Delay/Edge/ Branch, 170-171, 191
Loops, 180-182
Loose Sequence Trigger, 82, 89
Markers, 136
Master clock, 38, 197
Monitors
setting mode, 20-21
Mouse
connecting, 7
tracking, 18
Multimodule clocking, 193-195
Next, 136-138
Open..., 36, 154-156
Options menus, 39-43
arm control setup, 41, 94
channel setup window, 40, 55, 66
state display, 43, 120-122, 132-139
timing display, 42, 104-110, 115
trace control setup, 40, 83, 174, 183
OR groups, 172-173
Output links, 182-183
Page setup..., 36, 158-159
Paste, 37
Patterns, 82-85
defining, 84-85
definition window, 82-83
naming, 84
radix, 84
symbols, 85
Phase lock clocking, 195-200
Polarity, 65-66
Predefined mode, 40-41, 77-78
Predefined Tasks, see Tasks
Predefined Trace Control, 77-92
Previous, 136-138
Print long..., 36, 159-160
Print window.. ., 36, 159
Printer, 157-158
connecting, 157
selecting, 157-158
Pulse Train Trigger, 82, 90
Quit, 36, 44
Radix, 60
Range detection, 40-41, 174-175
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Ranges, 174
Reference » next, 38, 157
Restart, 36, 44
RS232 interface, 201-202
Save as text..., 36, 152-154
Save as..., 36, 147-151
Save, 147-154
in text format, 152-154
last setup and data, 151
next setup, 151
onto floppy disk, 150
reference setup and data, 151
to a different folder, 148-150
Search element, 81
Select all, 37
Sequences, 164
Set Loop Counter, 170-171, 188
Show configuration, 38, 49
Show output field, 40-41, 182-184
Show patterns, 40-41, 83
Show status, 38, 102
Show threshold, 40, 66
Shut down, 36, 44-45
Simple Condition Trigger, 82, 87
Simple Edge Trigger, 82, 88
Sound
beep, 19-20
volume, 17, 19-20
Speaker volume, 17
Specifications, 215-217
Stable Trigger Filter, 82, 92
Stack windows, 39, 143
State Display window, 119-139
Steps, 164-171, 184-191
catalog of, 184-191
tool descriptions, 167-171
tools available, 170-171, 184-191
using, 164-166
Store 'n" Samples, 82, 88
Store element, 80
Store/Time a Segment, 82, 91
Symbols, 60-65
Tasks, 164
catalog of, 86-92
elements available, 79-82
Test connector, 7
Tight Sequence Trigger, 82, 89
Threshold, 66
Tile windows, 39, 144, 146-147
Time stamp, 33-34, 125-129
Timer, 178-179
Timing Display window, 103-118
Timing info, 42, 117-118
Tools, 167-171



Index

Trace Control, 77-92, 163-191 trigger placement, 182, 85-86
adding a level, 165 Trace Ctl menu, see Options menus
ANDing patterns and ranges, 173 Transfer menu, 38, 53-54, 115, 133, 135
counters, 180-182 last > reference, 38, 156
delay, 180 last » next, 38, 157
deleting a level, 165 reference » next, 38, 157
elements, 79-82 Transfer, 156-157
full feature, 163-191 Transitions, 175-177
glitches, 177-178 Trigger placement, 182, 85-86
highlighting a level, 165 Undo, 37
loops, 180-182 Ungroup, 42
OR groups, 172-173 Vertical expansion, 42, 108-109
opening window, 77 Windows
output links, 182-183 closing, 9-10
patterns, 82-85 changing size, 9-10
predefined, 77-92 juggling multiple, 141-147
ranges, 174 moving, 9-10
sequences, 164 printing, 159
steps, 163-191 scrolling, 9-10
tasks, 77-92, 164 Windows menu, 39, 145
timer, 178-179 stack windows, 39, 143
tools, 167-171 tile windows, 39, 144, 146-147

transitions, 175-177

245



Index

246



BUSINESS REPLY MAIL

FIRSTCLASS PERMIT NO.719  CUPERTINO, CALIFORNIA

POSTAGE WILL BE PAID BY ADDRESSEE

EZBIOMATION

19050 PRUNERIDGE AVE.
CUPERTINO, CALIFORNIA 95014-9978

BUSINESS REPLY MAIL

FIRSTCLASS PERMIT NO. 719  CUPERTINO, CALIFORNIA

POBTAGE WILL BE PAID BY ADDRESSEE

&2 BIOMATION

19050 PRUNERIDGE AVE.
CUPERTINO, CALIFORNIA 95014-9978

NO POSTAGE
NECESSARY
IF MAILED

INTHE _
UNITED STATES

NO POSTAGE
NECESSARY
IF MAILED
INTHE
UNITED STATES




Warranty/Registration RZBIOMATION

BIOMATION CORPORATION
19050 Pruneridge Avenue, Cupertino, CA 95014
Phone (800) 538-9320; FAX (408) 988-1647

Please return this card to BIOMATION within five days.

Did the packaging of this equipment exhibit any outward signs of physical damage?........... YES O O NO
Did this equipment arrive intact, without missing parts, loose parts or cable damage?.......... YES O 0O NO
Did the equipment operate on power-up? ................. O NO
Did you attain adequate system performance?............. . 0O NO
Were any electrical adjustments required?................... O NO
If you required assistance, was a local' BIOMATION representative contacted?................. YES O O NO
Co "

User Name Title Department MIS

Company Phone

Address City State Zip

Model or Description SerialorPartNo._______ Date Received

Reader Comments &2 BIOMATION

BIOMATION CORPORATION
19050 Pruneridge Avenue, Cupertino, CA 85014
Phone (800) 538-8320; FAX (408) 988-1647

The manual's completeness, accuracy, organization, usability, and reliability:

Didyoufinderrorsinthismanual? _______ How can this manual be improved?

Additional comments:

Name Department : Date

Company Manual or Part No.
Address

City State Zip Phone




	0000
	0001
	0002
	0003
	0004
	0005
	0006
	001
	002
	003
	004
	005
	006
	007
	008
	009
	010
	011
	012
	013
	014
	015
	016
	017
	018
	019
	020
	021
	022
	023
	024
	025
	026
	027
	028
	029
	030
	031
	032
	033
	034
	035
	036
	037
	038
	039
	040
	041
	042
	043
	044
	045
	046
	047
	048
	049
	050
	051
	052
	053
	054
	055
	056
	057
	058
	059
	060
	061
	062
	063
	064
	065
	066
	067
	068
	069
	070
	071
	072
	073
	074
	075
	076
	077
	078
	079
	080
	081
	082
	083
	084
	085
	086
	087
	088
	089
	090
	091
	092
	093
	094
	095
	096
	097
	098
	099
	100
	101
	102
	103
	104
	105
	106
	107
	108
	109
	110
	111
	112
	113
	114
	115
	116
	117
	118
	119
	120
	121
	122
	123
	124
	125
	126
	127
	128
	129
	130
	131
	132
	133
	134
	135
	136
	137
	138
	139
	140
	141
	142
	143
	144
	145
	146
	147
	148
	149
	150
	151
	152
	153
	154
	155
	156
	157
	158
	159
	160
	161
	162
	163
	164
	165
	166
	167
	168
	169
	170
	171
	172
	173
	174
	175
	176
	177
	178
	179
	180
	181
	182
	183
	184
	185
	186
	187
	188
	189
	190
	191
	192
	193
	194
	195
	196
	197
	198
	199
	200
	201
	202
	203
	204
	205
	206
	207
	208
	209
	210
	211
	212
	213
	214
	215
	216
	217
	218
	219
	220
	221
	222
	223
	224
	225
	226
	227
	228
	229
	230
	231
	232
	233
	234
	235
	236
	237
	238
	239
	240
	241
	242
	243
	244
	245
	246
	replyA
	replyB

