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The Following manual is a copy of the 1680/90 logic analyzer online help system.
Information covering the operation of any "Add-in" tools listed in the Tools Menu of
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Tutorial
Getting to know your logic analyzer

The following tutorial is intended to give new users a quick overview of logic analyzer
basics. In addition to learning the concepts of logic analysis, you will see some of the
logic analyzer's more common features by going through a measurement overview.
Finally, you are shown some easy time saving tasks that can quickly make you as
productive as the more experienced user.

Logic analysis basics

e When should I use an oscilloscope
e When should I use a logic analyzer
e What is a logic analyzer
Timing analyzer
Clocking
Sampling
Triggering
State analyzer
Clocking
Sampling
Triggering
e Probing options

Measurement overview

The following overview does not require an active target system. However, in order to

show features that work on data, you are asked to load a configuration file between steps

5 and 6 that contains data to finish the exercise.
e Turning on the logic analyzer
* Connecting to the target system
e Setting up bus/signal names
* Setting the acquisition mode
e Setting up a simple trigger
* Open the tutorial configuration file
e Using markers
e Zooming in on the data

Time saving tasks

* Loading and saving configuration files
e Saving and recalling trigger setups

e Quick marker measurements

e Searching data

e Toolbars and mouse shortcuts

See Also

Product overview
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Logic analyzer basics
When should I use an oscilloscope

Tutorial Home | Mext Topic | Previous Tl:upi-:|

Generally, an oscilloscope is used when you need precise parametric information such as
time intervals and voltage readings.

More specifically:

When you need to measure small voltage excursions on your signals such as
undershoot or

overshoot.

You can measure this voltage

When you need high time-interval accuracy. Oscilloscopes can capture precise

parametric information such as the time between two points on a rising edge of a
pulse with very high
accuracy.

Yol can measdre this time
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When should I use a logic analyzer

20

T utarial Home | Mest Topic | Fresvious Tl:upin:l

Generally, a logic analyzer is used to view timing relationships among many signals, or if
you need to trigger on patterns of logic highs and lows. A logic analyzer reacts the same
way as the logic circuits do when a voltage threshold is crossed by a signal in the device

under test. It will recognize the signal to be either low or high.
More specifically:

When you need to see many signals at once. Logic analyzers are very good at
organizing and displaying multiple signals. A common task is to group multiple
signals into a bus and assign a custom name. Good examples are address, data,
and control buses.

When you need to look at signals in your system the same way your hardware
does. Signals are displayed on a time axis so you can see when transitions occur
relative to other bus signals or clock signals.

When you need to trigger on a unique bus pattern or signal edge. Logic analyzers
can be configured to store data when the high or low values of a group (bus) of
signals match a predefined pattern. Logic analyzers can be configured to store
data when a specific edge or level is detected on a single signal.




What is a Logic Analyzer
What is a Logic Analyzer
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Now that we've talked a little about when to use a logic analyzer, let's look in more detail
at what a logic analyzer is. Up to now, we've used the term "logic analyzer" rather
loosely. In fact, most logic analyzers are really two analyzers in one.

What is a timing analyzer

A timing analyzer is the part of a logic analyzer that is analogous to an oscilloscope. As a
matter of fact, they can be thought of as close cousins.

The timing analyzer displays information in the same general form as a scope, with the
horizontal axis representing time and the vertical axis as voltage amplitude. Because the
waveforms on both instruments are time-dependent, the displays are said to be in the
"time domain".

The basic areas of functionality in a timing analyzer are as follows:
Clocking data in the timing analyzer

Sampling in the timing analyzer

Triggering the timing analyzer

What is a state analyzer

A state analyzer is very good at tracking down bugs in software or defective components
in hardware. It can help eliminate the question whether a problem is in the software code
or some hardware device.

Most often, state analyzers are used to find out what logic levels are present on a bus
when a particular clock signal occurs. In other words, you want to know what "state of
activity" is present when the clock occurs and data is suppose to be valid. Data captured
in memory is displayed in a listing format with a time tag attached to every state.

The basic areas of functionality in a state analyzer are as follows:
Clocking data in the state analyzer

Sampling in the state analyzer

Triggering the state analyzer
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Clocking data in the timing analyzer

T utarial Home | Mest Topic | Fresvious Tl:upin:l

The timing analyzer uses it's own internal clock to control the sampling of data. This type
of clocking makes the sampling of data in the logic analyzer asynchronous to the
clocking in the device under test.

More specifically:

®* A timing analyzer is good at showing you "When" signal activity occurs "Relative to
other signals".

® A timing analyzer is more interested in viewing the timing relationships between
individual signals, than the timing relationships to the signals that are controlling
execution in the device under test.

® This is why a timing analyzer can sample data "out of sync", or asynchronous to
the target system clock signals.

22



Sampling in the timing analyzer
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The timing analyzer works by sampling the input waveforms to determine whether they
are high or low. It determines a high or low by comparing the voltage level of the
incoming signal to a user-defined voltage threshold. If the signal is above that threshold
when it samples, it will be displayed as a 1 or high by the analyzer. By the same
criterion, any signal sampled that is below threshold is displayed as a 0 or low.

The figure below illustrates how a logic analyzer samples a sine wave as it crosses the
threshold level.

Thrashald

TTTTTTTT ] smween

i i} i} 1 1 1 i} 1] 1 1 1

Sample result O iz below threshald,

Sample result 1 iz above threshald,

Timning analyzer dizplay is reconstructed fram
the sample results,

The sample points are then stored in memory and used to reconstruct a more squared-off
digital waveform.

This tendency to square everything up would seem to limit the usefulness of a timing
analyzer. However, a timing analyzer is not intended as a parametric instrument. If you
want to check rise time of a signal with an analyzer, you should use a scope. But if you
need to verify timing relationships among several or hundreds of signals by seeing them
all together, a timing analyzer is the right choice.

Sampling accuracy

When the timing analyzer samples an input channel, it is either high or low. If the
channel is at one state (high or low) on one sample, and the opposite state on the next
sample, the analyzer "knows" that the input signal has transitioned sometime between
the two samples. It doesn't know when, so it places the transition point at the next
sample, as shown in the figure below.
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This presents some ambiguity as to when the transition actually occurred and when it is
displayed by the analyzer.

Worst case for this ambiguity is one sample period, assuming that the transition occurred
immediately after the previous sample point.

With this technique however, there is a trade-off between resolution and total acquisition
time. Remember that every sampling point uses one memory location. Thus, the higher
the resolution (faster sampling rate), the shorter the acquisition window.



Triggering the timing analyzer
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At some point in a measurement, the logic analyzer has to know when to capture (store)
the data that is flowing through it's memory. This is know as the trigger point.

One way to get the analyzer to trigger is to configure the analyzer to look for either a
pattern of highs and lows from a group of signals (bus), or a rising or falling edge from a
single signal. When the analyzer sees the specified patterns or edges in data, it triggers.

Pattern Trigger

Pattern triggers are used to find specific patterns of highs and lows across a bus. You can

specify different kinds of criteria such as equal, not equal, in or out of a range, or greater
than/less than.

Example: You have a bus containing 8 signal lines. You configure the Simple Trigger to
specify that the analyzer triggers when the incoming data is equal to a pattern of "AA".

W W

-0 = 20 n= 0= 20 n= 40 n=

Simple Trigger

= ol I

To make things easier for some users, the trigger point on most analyzers can be set not
only in Hex, but in binary (1's and 0's), octal, ASCII, or decimal. For instance, the Hex
trigger value of AA could also be set to an equivalent binary trigger value of 0101 0101.

However, using hex for the trigger point is particularly helpful when looking at buses that
are 16, 24, 32, or 64 bits wide.

Edge Trigger

Edge triggering is a familiar concept to those accustomed to using an oscilloscope. When
adjusting the "trigger level" knob on a scope, you could think of it as setting the level of a
voltage comparator that tells the scope to trigger when the input voltage crosses that
level. A timing analyzer works essentially the same on edge triggering except that the
trigger level is preset to a logic threshold.

While many logic devices are level dependent, clock and control signals of these devices

are often edge-sensitive. Edge triggering allows you to start capturing data as the device
is clocked.
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Example: Take the case of an edge-triggered shift register that is not shifting data
correctly. Is the problem with the data or the clock edge? In order to check the device,
we need to verify the data when it is clocked - on the clock edge. The analyzer can be
told to capture data when the clock edge occurs (rising or falling) and catch all of the
outputs of the shift register.

L] n  m
$ : : -60 n= -0 n= -20 n= 0 20 n
Busz/Signal Simple Trigger A T e I

Sample Number SRR R RN R RN RN

—_—
/
'
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Clocking data in the state analyzer
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The state analyzer requires a clock signal from the target system. This type of clocking
makes the sampling of data in the logic analyzer synchronous to the clocked events on

the device under test.
More specifically:

A state analyzer is good at showing you "What" the signal activity is during a
"Valid clock or control signal”.

A state analyzer is more interested in viewing signal activity during specified times
of target system execution, than signal activity unrelated to the target system
timing.

This is why a state analyzer wants to sample data that is "synchronized" or
synchronous to the target system clock signals.
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Sampling in the state analyzer
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In the world of microprocessors, you can have both data and address appearing on the
same signal lines. To capture the correct data, the state analyzer has to restrict the

sampling of data to times when only the desired data is valid and appears on the signal
lines. It does this by sampling data from the same signal lines but with different clocks.

Example: The following timing diagram shows that to capture addresses, we want the
analyzer to sample when MREQ line goes low.

To capture data, we want the analyzer to sample when the WR line goes low (write cycle)
or when RD goes low (read cycle).

oo — L Ll

VALID ADDRESS

A0 - 815 W r—7¢" \
o &
MRECQ _
LY . ry #
[ [
W IT /—/.r" o
AVAVEANS)
4 i
/ RD —m Vo
I’J‘:’) fj:"‘
READ
- WALID DATA
OPERATION Y. y
00-07 L, XX
P [ Ll
e N/ ]
WRITE | A~
OPERATION 4y
/ 7
(D0 - D7 { i DATA QUT e
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Triggering the state analyzer
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Similar to a timing analyzer, a state analyzer has the capability to qualify the data we
want to store. If we are looking for a specific pattern of highs and lows on the address
bus, we can tell the analyzer to start storing when it finds that pattern and to continue
storing until the analyzer's memory is full.

Simple Trigger Example: Looking at the "D" flip-flop shown below, data on the "D" input
is not valid until after a positive-going clock edge occurs. Thus, a valid state for the flip-
flop is when the clock input is high.

[ R o

DATA,

CLOCK ———

l

LATA ALTD

Now imagine that we have eight of these flip-flops in parallel. All eight are connected to
the same clock signal as shown below.

C&7 CBa Deo
] Q J o Q | ] Q J
FF¥ FF& FFO
—] —{= L=

Ca-o7 LI
T '\l '\I

CLOCE LR
o

When a high level occurs on the clock line, all eight capture data at their "D" inputs.
Again, a valid state occurs each time there is a positive level on the clock line.

The following simple trigger tells the analyzer to collect data on lines DO - D7 when a high
level is on the clock line.

Sample Number|  DO0-D7 Clock
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Advanced Trigger Example: You want to see what data is stored in memory at the
address value 406F6. You configure the advanced trigger to look for the pattern 406F6
(hexadecimal) on the address bus and a high level on the RD (memory read) clock line.

Step1 ¥ | Pattern n times
Fird I 1 EI —I +| occurence of

] [Bussignal =l | apoR =] fanbits =] |Equals =] 406Fs
ﬂ IBusfSignaI j I RD j IHigh j
Then ﬂ ITrigger and Fill rernaory j

¥ with ¥ | [

EI Hes vI I.-'l'-.r'u:l j

As you configure the Edge And Pattern trigger dialog, try to think of it as constructing a
sentence that reads left-to-right.

"Find the first occurrence of a Bus named ADDR, and on All bits a pattern that Equals
406F6 Hex, And a Signal named RD with a High level. Then Trigger and fill memory
with Anything.
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Probing options
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e General Purpose Probing (Standard)
e Adapter to board connectors (Optional)
* Analysis probes (Optional)
So far we've talked about some of the differences between scopes, timing and state

analyzers. Before we're ready to apply these new tools, we should talk about one more
subject - the probing system.

A scope probe is designed to gain easy access to the target system while minimizing the
signal distortion. Since we want to look at parametric information like voltage levels and
rise times, it is important that the probe doesn't load the circuit under test significantly. A
typical scope probe has 1 M ohm impedance shunted by 10 pF, depending on the
bandwidth required.

Logic analyzer probes are designed to allow connection of a high number of channels to
the target system easily by trading off amplitude accuracy of the signal under test.
Remember that a logic analyzer only distinguishes between two voltage levels!

Traditionally, logic analyzers used active probe pods, which had an integrated signal
detection circuitry for eight channels integrated. From these pods, we could connect with
leads to the circuit under test.

The typical impedance of a logic analyzer probe is in the area of 100 k ohm shunted by 8
pF at the input of the active pod. The connecting wires, however, add another 8 pF stray
capacitance, giving a total of 16 pF per channel.

General Purpose Probing

Physical connections to digital systems must be reliable and convenient to deliver
accurate data to the logic analyzer with minimum intrusion to the target system. The
standard general purpose probing solution shown below is shipped with the logic
analyzer. Each channel is terminated at both ends with 100k ohm and 8 pF.
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The standard set plugs directly into any .1-inch grid with 0.026 to 0.033-inch diameter
round pins or 0.025-inch square pins. All probe tips work with the Agilent Technologies

5059-4356 surface mount grabbers and the Agilent Technologies 5959-0288 through-hole
grabbers.



Adaptor to board connectors

High Density Termnination
fdapter ES3464

Terrmination adapter
01650-63203

Frobe Cahble

N

Probe Cable l,. l,

N

PZ Board |—|

PC Board |—|

Both the 01650-63203 and the E5346A adapters include termination for the logic
analyzer. The 01650-63203 termination adapter plugs into a 2 x 10 pin header with 0.1
inch spacing. The E5346A high-density adapter connects to an AMP "Mictor 38"
connector.

Analysis Probes

Connecting a state analyzer to a microprocessor system requires some effort in terms of
mechanical connection and clock selection. Remember, we have to clock the state
analyzer whenever data or addresses on the bus are valid. With some microprocessors it
might be necessary to use external circuitry to decode several signals to derive the clock
for the state analyzer.

Analysis probes (formerly called preprocessors) are microprocessor-specific interfaces
that make it easier to probe buses. Generally, analysis probes consist of a circuit board
that attaches to the microprocessor (possibly through an adapter) and a configuration
file. The configuration file sets up the logic analyzer's clocks, buses, and signals correctly,
and may include an inverse assembler. The circuit board provides access to logical groups
of pins through headers designed to connect directly to the logic analyzer.
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Measurement overview
Turning on the logic analyzer
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1. Plug in the power cable and press the front-panel On/Off button.

2. From the Windows Start bar, click Start>Programs>Agilent Logic
Analyzer>Agilent Logic Analyzer.

— i b
1] E Programs » @ BEECaabLES
= ﬁ Internet Explorer
; @ Documents P = Cutlook Express
IE Agilent Logic Analvzer # Agilent Logic Analvzer

% Settings g
E @ HTML Help \Warkshop  # @ Help Far &gilent Lagic Analyzer
S @ Search 2 b Feadme For Agilent Logic Analyzer
=
e @ Help
§ Run...
E Shut Down, ..

]

M start

’_% Optional: If you have a logic analyzer shortcut icon on screen, double-click the icon.
o
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Connecting to the target system
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The standard probing that comes with the logic analyzer is the passive general purpose
probe with sixteen channels per cable. Each channel is terminated at both ends with 100k
ohm and 8 pF. With this type of probing, you can also disconnect the leads and plug the
cable connector directly into a connector on the device under test.

Note: In this tutorial, no probe connections are required. Later on in this tutorial, you are
asked to load a configuration file containing data to simulate the results of a probed device
under test. However, at this time, if you have the credit card demo board available, you
can connect it and capture real data for this tutorial.

As the number of channel connections increase, other probing options may be more
convenient.
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Credit card demo board
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If you have a credit card demo board available, you can connect it as shown below and
capture the same data used in this measurement overview. Other benefits are that you
will see real activity indicators in the bus/signal setup dialog.

1. Connect the probe cable of Pod 1 into connector J1 of the demo board.
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Setting up bus/signal names
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By default, the analyzer has two buses (My Bus 1 & 2) and two signals (My Signal 1 & 2)
configured in the interface. The following exercise cleans up the display defaults and re-

configures the analyzer bus/signal setup for a new measurement.

Delete bus/signal names

1. In the menu bar click Setup>Buses/Signals.
In the Analyzer Setup dialog that appears, right-click on My Bus 1, then select

Delete. Repeat until all bus signal names are deleted. After the last bus/signal

is deleted, "My Bus 1" appears again as a default name.

e .
] Tlp: You can delete all bus/signal configurations at once with the Delete All

button.

Buzez/Signals | Sampling |

Enter buzes and zignals and the channels they comeszpond to;

Dizplay ‘Fl al @ll

9 Channels Th hold: TTL {1.50 W
Bus/Signal lame | S0 | Width | ———— _""_3 '_’ an _'[ - ]'_ o
51015 12 108 & T 6 |5 4 3 2 1 @
2 TR 5 B s /Sianal RALAL AL AC AL A0
i My Bus 2 , O IV SEY IV RV IV N Y
e[ Wy Signal 1
T My Signal 2 Fename. .
Add Folder... 4] [ +]
Add Alias
Add Buz/Signal... | Delete Celete &l

Add new bus/signal name

1. In the Analyzer Setup dialog, right-click on My Bus 1, then select Rename.
2. From the popup keypad that appears, type in the new name "counter".

3. Select Ok.
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Buzez/Signalz | Sampling |

Enter buzes and zignals and the channels they cor

Bus/Signal Hame

Channels
Assigned

Width

&dd Buz/Signal...

Delete

Rename...

| [=]

&dd Folder...
Add Alias

Map signals into the analyzer

The analyzer must be told which probed signals from the device under test are to be
included in the measurement, and how you want them grouped in the analyzer. In this
exercise, you assign channels 0 - 7 on Pod 1 under the name "counter". Notice that
when more than one channel is assigned to "counter" it becomes a bus.

1.

Check the activity indicators for verification of proper connection to the target

system. You should see a transition arrow on all 8 channels.

Note: 1f you have the credit card demo board connected for this tutorial, you

will see activity indicators as shown below. If you will be loading the demo
configuration file (later in this tutorial) you will not see activity.

1.

Click each channel assignment box under channels 0 - 7 on Pod 1. Notice that

as you assign channels, the configuration information is updated for the

bus/signal.
2. Click Ok.

Buzez/Signals | Sampling |

Enter buzez and zignals and the channels they comespond ta:

Bus/Signal Hame

Channels
Azsigned

Width

Pod 1[7:0]

g

_______ 11188818
15 1313 12 11 1 T 65 4 3 2 10
/’?.JJJJJJJJ
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Setting the acquisition mode
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Under the Sampling tab of the Analyzer Setup dialog is where you set the analyzer to be
either a timing or state analyzer. You also set either the timing options, such as memory
depth or sampling period, or the state clocking options.

1. From the menu bar, click Setup>Timing/State (Sampling)... ., or click the
1l
" icon in the toolbar.
2. Select Timing - Asynchronous Sampling.
3. Click Ok.

Buses/Signal: Sampling

Acquizition

() Timing - &synchronous 5ampling
i State - Synchronous 5 ampling
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Setting up a simple trigger
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The Simple Trigger is a quick way to configure the analyzer to trigger on either a data
pattern on a bus, or an attribute of a single signal such as a rising edge or a low logic
level.

1. In the Simple Trigger, click on the pattern qualified—2l1 and set it to Equal.

Es i
2. Click in the text entry field E and enter the data pattern "E5".

-150 ns =100 n=

BustSignal Simple Trigger

E-{] counter ’=,| E5 |
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Open the tutorial configuration file
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At this point in a measurement, you would normally run the logic analyzer. However,
because you are not connected to a device under test, you cannot capture real data. You
will have to load a configuration file that contains this data.

Load the configuration file

1. Select File>Open.

2. From the file manager dialog, select the file named DemoConfig.ala from the
following directory: C:\Documents and Settings\All
Users\Documents\Agilent Technologies\Logic Analyzer\Provided
Configs\Agilent\Help Demo\

3. Select Open.

Open Logic Analyzer Configuration File :
Loak i I — Help Derno j - I.:j{ _

ﬂr'-’lw;.-' Pictures
@ DermoiCanfig

File narne: IDemDCnnfig Opeti
Files of type:; ILngin:: Analvzer Configuration [2.ala) ;‘ Cancel

View the data

Notice how the logic analyzer triggered on data pattern E5 and placed it in the center of
the display. The red line shows that the trigger point is at the start of the data pattern

E5.
il 2
Bus/Signal Simple Trigger =100 ns -850 n= 0= S0 n= 100 n=
Sample Murr
, 117 .4 ns
Ml e | B IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
E-f] counter =, E5 _H '
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Using markers
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Markers are used for creating reference points in data. Once markers are placed in data,
you can use them to quickly see what time, sample, or data value the marker is set on.

To create a marker

1. From the menu bar, click Markers>New.

2. From the New Marker dialog that appears, configure the new marker and if
desired, specifically a position it in data. When you do not position the marker,
by default it is placed at the trigger point.

3. Select Ok.
New Marker x|

Marme IE EI Ok
Colar |:| |"’ Cancel

— Pozition

ITiI‘I‘IE j I 0= Bl from ITrigger j
— Comments

| |

To place a marker in data

When you first create a new marker, you have the option to place it in data at a specific
point in time or a specific sample number. The following exercise shows you other ways
to position markers in data.

1. In the display, click on marker M3 (your new marker) and while holding the
mouse button down, drag maker M3 to -100ns before trigger, then release.
Notice that the marker position value changes as you move it.

2. From the menu bar, click Markers>Place On Screen, then select M1 and click
Ok. Notice how M1 is placed at center screen at the red trigger line.

3. Point the mouse cursor at any desired point in data, then right-click and select
Place Marker. From the Place Marker dialog that appears, choose the M2
marker. Notice that the marker is placed where the mouse was pointing.

Go To a marker in data

Once you have markers set in data, you can quickly find any of them as follows.
1. From the menu bar, click Markers>GoTo.
2. Select the marker you want to find, and click Ok.
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Zooming in on the data
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Data from a timing analyzer is displayed similarly to oscilloscope data. Both an analyzer
and scope display waveforms on a horizontal time axis. Therefore to zoom in or out on a
waveform, change the Scale (time/division) of the time axis of the waveform.

Both state and timing analyzers can have multiple signals grouped together in a bus. To
get a view of all signals, you can expand a bus into individual signals.

Expand a bus

Click the "+" symbol just to the left of the bus named "counter". The collection of signals
under "counter" breaks out into individual signals named counter[0] - counter[7].

BusSignal Simple Trigger

E& B

E-{] countar

Expand and collapse

Change the scale

Click the zoom out icon to expand the signals to where you want them.

Scale I B0 nzddiv M Celay I Oz {

Click icons to zoom inor out

Bu=Signal Simple Trigger

E-] counter

-{] counter(0]
-{] counter(1]

-] counter(2]
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Time saving tasks
Loading and saving configuration files
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Many times it is quicker to open an existing configuration file with a similar setup than to
create a new configuration from scratch. You simply open a similar file, make the
appropriate changes to the setup, then save the file as a new filename.

Note: when you rename an existing configuration file, you retain the saved trigger
setups and "Find" search favorites from the first configuration file.

You already have learned how to open a configuration file. In the following exercise, you
will save the "democonfig" file to a new name.

1. From the menu bar, click File>Save As...

2. From the file manager dialog that appears, type in the nhew name "myconfig",
then click Save.

(Eile.

LJ
=
i
=

i Chrl+h
Qpen. ., Chrl+O
Close Ckrl+-F4

=
& sav Crl+5
=

Print, .. ChrlH-P
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Saving and recalling trigger setups
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Each time you setup a new trigger and run the measurement, the trigger setup is stored
in the analyzer. It is quicker to recall a trigger setup rather than re-configure the trigger
setup each time.

Note: The analyzer must be run before the trigger setup is stored. Also, trigger setups
are stored as part of the configuration file. If you load a new configuration file, the trigger
setups will be overwritten by trigger setups stored with the new file.

To recall a trigger setup

1. From the menu bar, click Setup>Recall Trigger.
2. From the lower list, select the desired trigger setup, then click Ok.

PR -
Tlp: When the list of most recently used triggers get long, you can store the most
often used triggers in the upper favorites list.

i Recall Trigger o |

Stared favarite tiggers:

DE.

Cancel

Rename

Clear

Stare Selected Recent Trigger To Favorites List
Clear Al

Mozt recently used tnggers [added after each run); Tl

If counter = ER Then Trigger and fill mernaory
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Quick marker measurements
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You can quickly read the time or number of samples between markers.
1. Click Markers>New Interval Measurement.

2. Configure the Interval dialog to display the Time from M1 to M2 as shown below,
then click Ok.

Interval

ITime "I fram IM‘I j by IME j

Cancel |

| M1 to M2 =150 s |
The result of the interval measurement

measurements display bar.

is displayed in the marker

3. Click Markers>New Value At Measurement.

4. Configure the Value At dialog to display the Hex value of counter at M1 as
shown below, then click Ok.

Value At Ed

IHE.':-: j walue of In:-:uunter ;I at IM'I

counter@ M1 =E1 |

The result of the value at measurement
measurement display bar.

is displayed in the marker
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Searching data
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You can search for a data pattern on a bus, or a single signal. You can also choose when
the search begins and ends. Finally, you can save the search criterion in a favorites list.

1. From the menu bar, click Edit>Find.
2. From the Find dialog that appears, configure the search criterion as shown below

to find "AA".
3. Select Ok.
ﬂ Faund
.01 us G.05 us G.11 us G.16 us 5.21 us B.25 us .31 us

Fin-:ll B[ occurence from IDispIay Center j
| counter | |ahbits =] |Equals || 48 B| Hex~]
Store Fawvaorite... | Recall Favorte... = | Options... | ] Cancel

A

As you configure the Find dialog, try to think of it as constructing a sentence that reads
left-to-right.

"Find the 1st occurrence from Display Center, on a Bus hamed counter, including All
bits, a pattern that Equals AA".
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Toolbars, tooltips and mouse
shortcuts
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Throughout this tutorial, the menu bar has been used to access features. There are two
other ways to access features as well as other useful tips that can save you time.

Toolbars

Below the menu bar are groups of icons that represent shortcuts to many dialogs and
features. For more information refer to Toolbars in the main help.

DEHS (M as «TH QAR ||=4E||[vyyy re

Mouse shortcuts

There are many mouse shortcuts available. To access them simply point the mouse over
a screen element such as a marker, or screen area, then right-click the mouse. Mouse
shortcuts are especially useful within the waveform and listing data display areas.

Tooltips

Tooltips are small information displays that appear during operations such as moving
markers, setting a trigger with the mouse, or hovering the mouse over a bus/signal
name. Use them as comments, or to monitor your progress or current positions.

—_—  Beqin time = -35.714 nz — — —

End time = -63.571 n=
Delta time = 22143 nz

I J I_ Set Trigger =

———~ MyBuz1=FE and

My Buz 2 =3F
=100 ns -50 n= 0= S0 n

Thiz iz a comment.
R =T e | 4

Pad 1[7:0] E |
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Measurement Examples

The following measurement examples show you the typical order of steps to setup and
run a measurement. As you go through the examples, you will encounter steps such as
probing or triggering where alternative choices are available. In these steps, select the
probing or trigger example that best fits your measurement.

Making a timing analyzer measurement

Making a state analyzer measurement

To trigger other instruments - Trigger out

To trigger the analyzer from another instrument - Trigger in

See Also

Tutorial - Getting to know your logic analyzer
Timing mode trigger functions

State mode trigger functions

Making marker measurements
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Making a timing analyzer
measurement

The following measurement example shows you the steps necessary to configure and run
the logic analyzer for a typical timing analyzer measurement. As you go through the
example, make the appropriate choices from the selection lists that best match the kind
of configuration you need.

PR -
Tlp: If you are new to logic analysis, refer to "Getting to know your logic analyzer"
for a quick tutorial on logic analysis concepts and measurements.

1. Connect the pri”gJ to the device under test.
Turn on the logic analyzer.

Bus and signal setup

3. In the menu bar, select Setup>Bus/Signal... .

4. From the Buses/Signals tab, assign bus/signal names to the probed signals on the
target system. You do this by either renaming existing nhames, or deleting and
creating new names.

5. From the Buses/Signals tab, assign channels under the appropriate pods for all
probed buses/signals on the device under test.

Acquisition mode setup

6. In the Analyzer Setup dialog, select the Sampling tab.

7. From the Sampling tab, set the acquisition mode to Timing - Asynchronous
Sampling.

8. Set the Sampling Options.
9. Set the Sampling Period.

Trigger setup

10. The trigger required to capture specific data depends on the measurement.
However, the trigger is generally set in two ways.

«  From within the data display, setup a EIMQEEI .

«  From the Advanced Trigger dialog, setup a timing mode &d¥anced Trigger
function.

Run the measurement

11. Run the measurement.

See Also

To set the trigger position
To set acquisition depth
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Making a state analyzer measurement

The following measurement example shows you the steps necessary to configure and run
the logic analyzer for a typical state analyzer measurement. As you go through the
example, make the appropriate choices from the selection lists that best match the kind
of configuration you need.

PR -
Tlp: If you are new to logic analysis, refer to "Getting to know your logic analyzer"
for a quick tutorial on logic analysis concepts and measurements.

1. Connect the pLh""'EJ to the device under test.

Note: Be sure that the clock signals of your device under test are connected to
clock channels on the pods. Any unused clock channels can be used for additional
data channels and will not feed into the state clock setup.

2. Turn on the logic analyzer.

Bus and signal setup

3. In the menu bar, select Setup>Bus/Signal... .

4. From the Buses/Signals tab, assign bus/signal names to the probed signals on the
target system. You do this by either renaming existing names, or deleting and
creating new names.

5. From the Buses/Signals tab, assign channels under the appropriate pods for all
probed buses/signals on the device under test.

Acquisition mode setup

6. In the Analyzer Setup dialog, click the Sampling tab.

7. From the Sampling tab, set the acquisition mode to State - Synchronous
Sampling.

8. Set the state clock type.

9. Set the state clock qualifiers.

10. If necessary, set the advanced state clocking.

Trigger setup

11. The trigger required to capture specific data depends on the measurement.
However, the trigger is generally set in two ways.

+ From within the data display, set up a M .

«  From the Advanced Trigger dialog, set up an _2dvanced Triggaer| fynction.

Run the measurement

12. Run the measurement.

See Also

To set the trigger position
To set acquisition depth
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External Triggering

There are Trigger In and Trigger Out BNC connectors located on the logic analyzer
(rear panel of 1680-series and front panel of 1690-series). Use them to connect the
analyzer to an external instrument and either send or receive a trigger signal.

Trigger signal characteristics

Trigger out signal:

The trigger out signal is designed to drive a 50 Ohm load. It is recommended that for
good signal quality, the trigger out signal be terminated in 50 Ohms to ground.

VOH (output high level) = >2.0 V.
VOL (output low level) = <0.5 V.
Pulse width = Approximately 60 ns to 140 ns.

Signal type is set in the System Options dialog. System Options is reached by
Edit>Options.

Trigger in signal:
TTL, ECL, or user defined 5.5 V Max.

Edge type is set in the System Options dialog. System Options is reached by
Edit>Options.

The following tasks show you how to configure the analyzer for external triggering. For
an example of a complete analyzer measurement, refer to the measurement examples
listed below under See Also.

To trigger other instruments - trigger out
To trigger analyzer from another instrument - trigger in

To trigger other instruments - Trigger Out

1. Connect a BNC cable from the Trigger Out BNC to the external instrument you
want to trigger.

2. Configure the logic analyzer as you would normally for any other measurement.
Refer to See Also below.

3. When the analyzer's trigger sequence becomes true and the analyzer triggers, a
trigger signal is sent out through the Trigger Out BNC to the external
instrument.

To trigger analyzer from another instrument -

Trigger In
1.

52

Connect a BNC cable from the Trigger In BNC to the external instrument that
will send the trigger signal.

2. Configure the logic analyzer as you would normally for any other measurement.
Refer to See Also.

3. From the menu bar select Setup>Advanced Trigger.

4. From the Trigger dialog, select the Other tab, then select the Wait for external
arm trigger function.



Step1 ¥ | wait for External A

Wit for extemal amm

5. When the logic analyzer receives the external arm signal (trigger signal), it arms
and begins to evaluate its trigger sequence. When the trigger sequence becomes

true, the analyzer triggers.

See Also

Making a state analyzer measurement
Making a timing analyzer measurement
Wait for external arm - (state)

Wait for external arm - (timing)
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Making marker measurements
Making marker measurements

Once a marker is created, you can use it as a reference point in the data when measuring
intervals or viewing the data value at the marker.

To create a new interval measurement
To create a new value at measurement

See Also

Working with markers
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To create a new interval
measurement

Use the new interval measurement feature to measure a time interval, or the number of

samples between two specified points in data. Measurement results are displayed in the
marker measurement display bar.

Note: Marker measurements use either the default M1 and M2 markers, or any other
user-defined markers.

1.

From the menu bar select Markers>New Interval Measurement, or click the

____icon in the markers toolbar.

2. Select either time or sample, then select the markers you want to measure
between.

Interval

ITime ‘Fl from |M1 j {u] Ih-'IE

3. Click OK.

BT to M2 =160
The result of the interval measurement : r‘nsl is displayed in the marker
measurements display bar.

See Also

To create a new value at measurement
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To create a new value at
measurement

Use the new value at measurement feature to measure the value of a bus or a single
signal at a specified marker location in data. Measurement results are displayed in the
marker measurement display bar.

Note: Marker measurements use either the default M1 and M2 markers, or any other
user-defined markers.

1.

The result of the value at measurement

From the menu bar select Markers>New Value At Measurement, or click the
aF
____icon in the markers toolbar.

Select the numeric base of the data, the bus or signal source, then the
marker.

Value At Ed

IHE:-: j walue of IM_I,I Buz1 ;I at IM-I

Click OK.
counteri@ M1 =E1 |

is displayed in the marker

measurement display bar.

See Also

To create a new interval measurement
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Trigger Functions

Timing mode trigger functions
State mode trigger functions

Timing mode trigger functions

The following trigger setup examples are available as Trigger Functions in the Advanced

Trigger dialog when in the timing acquisition mode. To see these trigger setups in the
context of an example measurement refer to "Making a timing analyzer measurement".

e

Edg

Bus

Oth

Edge

"N" number of edges

Edge and Pattern

Edge followed by edge
Edges too far apart

Edge followed by pattern
Pattern too late after edge

Pattern

Pattern

Edge And Pattern

Pattern present for > "T" time
Pattern present for < "T" time
Pattern absent for > "T" time
Pattern absent for < "T" time
Edge followed by pattern
Pattern too late after edge

er

Find anything "N" times

Reset and start timer

Width violation on pattern or pulse
Wait "T" seconds

Run until user stop

Wait for external arm

Advanced

.

Advanced If/Then
Advanced 2-Way Branch
Advanced 3-Way Branch
Advanced 4-Way Branch
Pattern "AND" Pattern
Pattern "OR" Pattern
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State mode trigger functions

The following trigger setup examples are available as Trigger Functions in the Advanced
Trigger dialog when in the state acquisition mode. To see these trigger setups in the
context of an example measurement refer to "Making a state analyzer measurement".

Patterns

Oth

Pattern "N" times

"N" consecutive samples with Patternl

Pattern1 followed by Pattern2

Patternl immediately followed by Pattern2
Patternl followed by Pattern2 before Pattern3
Too few states between Patternl and Pattern2
Too many states between Patternl and Pattern2
Pattern2 occurring too soon after Patternl
Pattern2 occurring too late after Patternl

er

Reset and start timer

Find anything "N" times

Run until user stop

Wait for external arm

Wait "N" external clock states

Advanced

Advanced If/Then
Advanced 2-Way Branch
Advanced 3-Way Branch
Advanced 4-Way Branch
Pattern AND Pattern
Pattern OR Pattern

See Also

External Triggering
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Timing Mode
Timing mode trigger functions
Edge

Edge

¢« "N" number of edges

e« Edge and Pattern
 Edge followed by edge

e Edges too far apart

e Edge followed by pattern

e Pattern too late after edge

Bus Pattern

* Pattern

e« Edge and Pattern

e Pattern present for > "T" time
e Pattern present for < "T" time
e Pattern absent for > "T" time
e Pattern absent for < "T" time
e Edge followed by pattern
Pattern too late after edge

Other
e Find anything "N" times

* Reset and start timer

e Width violation on pattern or pulse

*  Wait "T" seconds

e Run until user stop

e Wait for external arm

Advanced
e Advanced If/Then
e Advanced 2-Way Branch
e Advanced 3-Way Branch
* Advanced 4-Way Branch
e Pattern "AND" Pattern
e Pattern "OR" Pattern

See Also

State mode trigger functions
To build a trigger sequence
To store a trigger

To recall a trigger

Simple Trigger
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Edge

Step 1 El Edge
Find ¥ | [Bus/Signal | My Signal 1 =] |Rising Edge x|

Then ﬂ ITrigger and fill memary j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a user-defined edge occurs.

Edge

Find a single edge.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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"N" number of edges

Step1 ¥ | M Mumber of Edges
Find ¥ | [Bus/Signal =] MySianai 1 =] [Rising Edge ¥
I 1 EE, time

Then ﬂ ITrigger and fill mermory j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when the "Nth" occurrence of a user-defined edge

OCcCurs.
Qcourrence 1 . Dccurr:ence h
Edge Edge
|
Find the nt occurrence of an edge.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Edge followed by edge

Step1 ¥ | Edge Faollowed By Edge
Find ¥ | [Bus/Signal =] [MySianal 1 =] |Rising Edoe x|
Fallowed by %] [BusSigna | My Signal1 =] |Rising Edge ¥}

Oecurting within I HAE =

Then ﬂ ITrigger and fill memaony j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when edge 2 occurs within a specified time period
after edge 1.

]

Edge 1 Fdge 2
1

| tirre : |
1

Find edge 2 occurring within a splec:ific
time period after edge 1.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Edge followed by pattern

Step1 % | Edge Followed By Paltem
Find ¥ | [Bus/Signal =] MySionalt 7| [Risina Edge 7]
Followed by ¥ | [Bus/Signal =] My Bus 1 =] [enbits =] |Equals =] = B[H
Oceuring within | 10 ns B2

Then ﬂ ITrigger and fill memaony j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a bus pattern occurs within a specified time
period after an edge.

el
Edge
|

tirre |

Pattern X

Find a bus pattern occurring within a
specified time period after an edge.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement

X
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Edges too far apart
Step1 ¥ | Edges Too Far Apart

Fird a time period of I o ﬂSEI::II
after ﬂ IEusfSignaI j IM_I,I Signal 1 j IFlising Edoge j
inwhich ¥ [Bus/Signa =] [MySianal1 =] |Rising Edge x|

does nokb ocour

Then ﬂ ITrigger and fill memory j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when edge 2 does not occur within a specified
time period after edge 1.

Edge 1 Edge 2

| tirre
Find Edge 2 NOT occurring within a
specified time period after Edge 1.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern

Step 1 ¥| Fattern
Find ¥ [Bus/Signal =] My Bus T =l kit || Equals 1| ®< B] Hex~|

Then ﬂ ITrigger and fill rermany j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a designated bus pattern occurs.

>< Patie X

v Find a bus pattern.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Edge and Pattern

Step1 ¥ | Edge find Pattern

Find ¥ [Bus/Signal =] [My Signal 1

j IFlising Edge j

And ﬂ IEus.-’SignaI j IM_I,I Bus1

Then ﬂ ITrigger and fill mermany j

=] Janbits = | Equals

=l w0 Bl Hex~]

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when both a user-defined edge and bus pattern

occur at the same time.

X X

Edge

1
Find an edge occurring coincidentally
with & hus pattern.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern present for > "T" time

step1 % | Fattern Fresent for > T time
Find ¥ [Bus/Signal 7] My Bus T = [nbits =] |Equals || #¢ B[ Hex~]
present for > I 5 ﬂﬂﬁlﬂ

Then ﬂ ITrigger and fill memary j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a user-defined bus pattern is present
greater than a specified time period.

XX

| tirne E
Find a bus pattern whose width is greater
than the specified period of time.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern present for < "T" time

Step1 ¥ | Pattern Present far <T time
Find ¥ [Bus/Signal =] My Bus 1 = |antits =] |Equals =l 2 Bl Hex~]
present for < I 10 ﬂSEI::II

Then ﬂ ITrigger and fill mermorny j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a user-defined bus pattern is present less
than a specified time period.

X Pattern i
1

| time - }
1

Find a bus pattern whose width 1s less
than the specified period of time.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern absent for > "T" time

Step1 ¥ | Fattern Abzent for > T time
Find ¥ | [Bus/Signal =] My Bus 1 = |anbits =] |Equals = = B Hex=]
absent for » I 5ns B

Then ﬂ ITrigger and fill memary j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a user-defined bus pattern is absent greater

than a specified time period.

X MOT Pattern
Find the absence of a bus pattern for

| time
greater than the specified period of time.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern absent for < "T" time

atep1 ¥ | Fattern Absent for <T time
Find ¥ [Bus/Signal =] My Bus 1 = |antits =] |Equals =l 2 Bl Hex~]
abzent for ¢ I 10 ﬂSEI::II

Then ﬂ ITrigger and fill mermorny j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a user-defined bus pattern is absent less
than a specified time period.

X MOT Pattern

1
| tirne E |

Find the absence of a bus pattern for
less than the specified period of time.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement

-
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Pattern too late after edge

Step1 ¥ | Pattern Too Late After Edge

Find a time period of I 5 ns B

after ﬂ IEus.-"SignaI j IM_I.J Signal 1 j IFlising Edge j

inwhich ¥ | [Bus/Signal =] My Bus1 =] |antits =] |Equals

does ot ocour

Then ﬂ ITrigger and fill memary j

=] [ ¢ B] Hex>

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a specified bus pattern does not occur
within a specified time period after an edge.

Edge
i XF'attern
1
'

| tirne
Find a bus pattern MNOT occurning within
a specified time period after an edge.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern "AND" Pattern (timing)

Step 1 3| Advanced [/ Then

3| ¥ [Bus/signal =] [MyBus1 =] [anbis x] [Equals

jl?*:}{ El He:-cvl F

] [Bus/signal =] [MvBus1 =] [anbis =] [Equals
Iu:u:n:urs jl 1 Bl -+

Tl ﬂ I Trigger and fill mernony j

x| | B Hex=|

This trigger function is available when the acquisition mode is set to Timing -

Asynchronous. The analyzer triggers when both patternl "AND" pattern2 occur at the

same time, and for the specified numbers of samples (occurs).

1
XPatterni1 X

X:F'attern EX
1

Find Fattern 1 Dl:lc:urring coincidentally
with Pattern 2.

To edit this function
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To insert events and actions
To modify trigger step display
To negate a function statement



Pattern "OR" Pattern (timing)

Step 1 3| Advanced [/ Then

3| ¥ [Bus/signal =] [MyBus1 =] [anbis x] [Equals

jl?*:}{ El He:-cvl ﬁ

Iu:u:n:urs jl 1 B|-| +

Tl ﬂ I Trigger and fill mernony j

] [Bus/signal =] [MvBus1 =] [anbis =] [Equals

x| | B Hex=|

This trigger function is available when the acquisition mode is set to Timing -

Asynchronous. The analyzer triggers when either patternl "OR" pattern2 occurs for the

specified humbers of samples (occurs).

Find either Pattern 1 ar Fattern 2.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Find anything "N" times (timing)
Step1 ¥ | Find anpthing n times

Find Argthing | 1 Bl | +]| time

Then ﬂ ITrigger and fill memary j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when it sees any data (Anything) for the Nth time.

1 1
:Dccurrence1 :Dccurrence h

Find anything accurring n times.

To edit this function

To insert events and actions
To modify trigger setup display
To negate a function statement
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Width violation on pattern or pulse

Step1 ¥ | Wlidth Vialation on Pattern or Pulze

Find maximum ar mirimum width sialation

a ﬂ IEus.-"SignaI j IM_I,I Buz1 j I.-'-‘-.II hits j IEquaIs j I s EI HE;-:vl
Minwidth | 10 ns B
Maxwidth | 15 s @]

Then ﬂ ITrigger and fill mermany j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when a pulse or bus pattern is found that is either
too narrow or too wide.

1 1
1
I—Min.Wid;h — — M WWidth —]

/o L

Fulse too narroww Fulse too wide

Find a pulse or bus pattern that is
either too narrow or too wide.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Wait "T" seconds

Step1 ¥ | Wait T Seconds
wat | 5ns B

Then ﬂ ITrigger and fill rmermary j

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers after the specified time period expires.

}———————‘tsecnnds““““{
A .

|
Aun Trigger

Wait t seconds

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Wait for external arm (timing)
Step1 % | Wt gt Far E=ternal &rm

Wit for extemal amm

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when an external arming signal appears through

the external trigger in port. The external trigger port is located on the rear panel of the
168X models and the front panel of the 169X models.

L,

Wait for external arm

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Run until user stop (timing)
Step 1 ¥| Run Until Llzer Stop

Fun until uger stop

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. This trigger function sets up to never trigger. You must select the stop
button to view the captured data.

A

Fun

Fun until user stop.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Reset and start timer (timing)

Step 1 3| Rezet and start tirmer
Find ¥ [anything =1
Then %] [Timer =] [1 =] [star from reset_x]
%] Triager and fil memary 7]

Note: This trigger function is not available in the 1683A/93A models because they do
not have timers available.

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. This trigger function resets a timer, then starts the timer for a specified
period of time. This trigger function requires that the timer value be set in either the
same trigger step, or another trigger step that follows. When the timer stops, the
analyzer triggers. For more information refer to "To configure a timer".

&

Feset and Start Timer

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Advanced If/Then (timing)

Step1 ¥ | Advanced [T hen

| ¥ [Bus/signal =] [MyBus 1 =] anbits =] [Equals
I-:n::n::urs jl 1 1 il M

Then ﬂ I Trigger and fill mernony j

=] | Bl Hex =]

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The analyzer triggers when the "If" clause becomes true.

then

General purpose if /then.

To edit this function
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To insert events and actions
To modify trigger step display
To negate a function statement




Advanced 2-Way Branch (timing)

Step 1 ¥ | Advanced It/ Then
¥ ¥ [Bus/signal =] [MyBus1 = [anbis =] [Equals =] [#< B[ Hex~]
foccws =] AEE
Then %] [Goto =] [Mext =]
¥| Eseit ¥ [Bus/Signal =] [MyBus1 = [anbis =] [Equals =] [#< B[ Hex~]
Then | [Goto =l =
This trigger function is available when the acquisition mode is set to Timing -

Asynchronous. The two-way branch is evaluated true when either of two patterns (if or
Else if) are found. Depending on which pattern is found true, the appropriate "Then"

action is executed.

then else

General purpose if fthen felze.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Advanced 3-Way Branch (timing)

Step 1 ¥ | Advanced /Then
| ¥ [Bus/signal =] [MyBus1 =] [aibits w] [Eauae =] [*< B[ Hex~]
[occus =] 7 IR

Then | [Goto =] [Next =]

¥ Eseit 3] [Bus/signal =] [MyBus1 =] [anbits w] [Equae =] [*< B[ Hex~]
Then %] [Goto =l =

¥ Eseit %] [Bus/signal =] [MyBus1 = [aibis =] [Equals =] [#< B Hex~]
| o

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The three-way branch is evaluated true when either of three patterns
(If or Else if) are found. Depending on which pattern is found true, the appropriate
"Then" action is executed.

<

then else else

General purpose 3-way branch.

To edit this function

To insert events and actions
To modify trigger step display
To negate a function statement
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Advanced 4-Way Branch (timing)

|

Then

3| Elseif

Then

¥| Eseif

Then

3| Elseif

Then

Step1 %

B

Advanced [F/Then

ﬂ IEus.-"SignaI

= MvBus1 =] fanbis =] [Equals

IDCCU[S

=l

1 B -+

ﬂ IGl:utl:u

j INE:-:t j

=7 B Hex ~]

ﬂ IEus.-"SignaI

=] MyBus1 =] anbits =] [Equats

ﬂ IGDtD

=i =

|| % B Hex~]

ﬂ IEus.-"SignaI

=] MyBus1 =] Janbits =] [Equaks

ﬂ IGDh:l

=l =

x| | Bl Hex =]

ﬂ IEus.-"SignaI

=] [MyBus1 =] [anbis =] [Equals

ﬂ IGl:utl:u

=l =l

jl?*:}{ El HE!:-:TI

This trigger function is available when the acquisition mode is set to Timing -
Asynchronous. The four-way branch is evaluated true when either of four patterns (If
or Else if) are found. Depending on which pattern is found true, the appropriate "Then"
action is executed.

<>

then

glse

glse

glse

General purpose d-way branch.

To edit this function

To insert events and actions
To modify trigger step display

To negate a function statement
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State Mode

State mode trigger functions
Patterns

Oth

Pattern "N" times

"N" consecutive samples with Patternl

Patternl followed by Pattern2

Patternl immediately followed by Pattern2
Patternl followed by Pattern2 before Pattern3
Too few states between Patternl and Pattern2
Too many states between Patternl and Pattern2
Pattern2 occurring too soon after Pattern1
Pattern2 occurring too late after Pattern1

er

Reset and start timer

Find anything "N" times

Run until user stop

Wait for external arm

Wait "N" external clock states

Advanced

Advanced If/Then
Advanced 2-Way Branch
Advanced 3-Way Branch
Advanced 4-Way Branch
Pattern "AND" Pattern
Pattern "OR" Pattern

See Also

Timing mode trigger functions
To build a trigger sequence
To set store qualification

To store a trigger

To recall a trigger

Simple Trigger
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Pattern "N" times

Default Storage [overidden by sequence level store actions):

ﬂ Stare ﬂ IBusfSignaI j I b Bz 1 j Iﬁi'«ll bits j IEquaIs j I M, EI Hex "I

Step 1 ¥ | Pattemn n times
Find | 1 8| - [ +] occumence of
] [Bus/signal =] [ MyBus1 =] [anbis 2] fEquas =] %< B[ Hex]
Then ¥ | [Trigger and fil memory 7]
] with ¥ [Bus/signal =] [ MyBus1 = [anbits x| [Equals =[] ¢ [E[He

This trigger function is available when the acquisition mode is set to State -

Synchronous. It will trigger the logic analyzer when it finds the nth occurrence of a bus
pattern as shown below.

|
Qccurrence 1 : CICCUFTERICE N

Find n® occurrence of a bus pattern.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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"N" consecutive samples with
Patternl

Default Storage [overndden by zequence level store actionsz);

ﬂ Stare ﬂ I.-'l'«nything j
Step1 ¥ | M conzecutive zamples with Pattern

Find | 1 B| —| +] consecutive occurrence of
] [Busrsigna =) aoor =] [anbis =]fEquals =] %o B[ Hex~]
Then % [ Trigger and fil memory =]
| with %] [Bus/signal =|[ 2oor =] anbits =] Equas =] e E]

This trigger function is available when the acquisition mode is set to State -

Synchronous. It will trigger the logic analyzer when a bus pattern occurs a specified
number times.

R paren X X e X

F—— Only Pattern occurs here, ————]

Find n consecutive occurrences of Pattern 1.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Patternl followed by Pattern2
Default Starage [overidden by sequence level stare actions]:

¥ store ¥ [anything =

Step 1 % | Pattem? followed by Patten?
Find ¥| [Bus/Sigal )| apoR =] anbis =] {Equas M IR
Followed eventualy by ¥ | [Bus/Signal = [ #0oR =] [anbis w][Equals =] o
Then ¥ | [Trigger and fil memory ]
3| with ¥] [Bus/Signal = [ #ooR =] faibis =] fEquals =] xo @]

This trigger function is available when the acquisition mode is set to State -

Synchronous. It will trigger the logic analyzer when pattern2 occurs eventually after
pattern 1.

Find Pattern 2 occurring eventually
after Pattern 1.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Patternl immediately followed by
Pattern2

Drefault Starage [overnidden by sequence level stare actions]:

¥ store %] [anything =

Step1 % | Fattern] immediately followed by Pattern:s

Find ¥ [Bus/Signal =l | apDR =] |anbis =] |Equals || oo (B Hen vl

Followed immediately by ﬂ IEusfSignaI j I ADDR j I.ff-.ll bits j IEquaIs

Then ﬂ ITrigger and fill memony j

3| with %] [Bus/Signal =1 [ 20oR =] fanbis =] [Equas =] e B[

This trigger function is available when the acquisition mode is set to State -
Synchronous. It will trigger the logic analyzer when pattern 2 is found immediately after
exiting pattern 1.

|
1
X Pattern 1 X Pattern 2 X

Find Fattern 2 D'cc:urring
immediately after Pattern 1.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Patternl followed by Pattern2 before
Pattern3

Default Storage [overridden by sequence level store actionz):

¥ store ¥ [nything =

Step 1 ¥ | Pattem followed by Pattem? before Pattern3
Find ¥ | [Bus/Signal =] | 4poR =] |anbis =] [Equals MIEEEEE1EER
Followed by ¥ | [Bus/Signal =l | ApDR = fanbits = |Equals =] [ e B[ Hs
Oceuring | 18| =] +] time
Before ¥ | [Bus/Signal =] | 4poR =] |anbis =] |Equals = | et B Hex+]
Then ¥ | [Trigger and fil memory =]
3| with ¥] [Bus/Signal =l [ #0oR =] fanbis ] [Equals =] wo [E]
This trigger function is available when the acquisition mode is set to State -

Synchronous. It will trigger the logic analyzer when pattern2 occurs eventually after
patternl, for a specified humber of times, without pattern3 occurring in between.

FPattern 3 does MOT accur Pattern 3 dnels MOT accur

EZD ¢ v v N/
Fattern 1 ------X Fattern 2

ccocurrence 1 CICCUFrBACE N

Find Pattern 1 followed by Pattern 2 n times 1:urith|:|ut
Fattern 3 occurring in bebaeen.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Too few states between Patternl and
Pattern2

Default Storage [overridden by sequence level stare actions]:

ﬂ Stare ﬂ IBusfSignaI j I Py Bz 1 j Iﬁl'-.ll btz j IEquaIs j I X EI Hex 'I

Step 1 ¥ | Too few states between Pattem1 and Patten?
Find ¥ [Bus/Signal =] | MyBus1 =] [anbits =] |Equals M 1EER
Falowed by ¥ | [Bus/signa = | MyBus1 =] aibits =] |Equalks =] | %< B] Hexs
Wwith less than | 1 8] -] +] stats accuring in between
Then ¥ | [Trigger and fil memory =]
3| with %] [Bus/Signal =] [ MyBust =] fanbits =] [Equate =] ¢ [E] H

This trigger function is available when the acquisition mode is set to State -
Synchronous. It will trigger the logic analyzer when patternl is followed by pattern2
with fewer than "N" specified states in between.

Fewer than n states u:u::n::ur bere

DX X XX

Find FPattern 1 followed by F'attem 2 with
fewier than n states in bebaween.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Too many states between Patternl
and Pattern2

Default Storage [overidden by sequence level stare actions];

ﬂ Store ﬂ IEus.-"SignaI j I My Busz 1 j I.-'-‘-.II bits j IEquaIs j I 2 EI HEH*I

Step ¥| Too many states between Pattem and Pattern2
Find | 18] =] +] state
ater ¥ | [Bus/Signal =] [ MyBus1 = [anbits =] [Equals =] %< (B[ Hex~]
Inwhich ¥ [Bus/Signal =l [ MyBus1 =] [anbis =] [Equals =] %< (B[ Hex]

Does not occur

Then ﬂ ITrigger and fill memaony j
ﬂ with ﬂ IEus.-"Signal j I by Buz 1 j I.-'-‘-.II bits j IEquaIs j I HH, EI He
This trigger function is available when the acquisition mode is set to State -

Synchronous. It will trigger the logic analyzer when pattern1 is followed by pattern2
with more than "N" specified states in between.

State @ State n

><+F'attern1 >< i

|— Pattern 2 does NOT
accur here. :

Find Fattern 1 followed by Pattern 2 with
maore than n states in between.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern2 occurring too soon after
Patternl

Drefault Storage [overmidden by sequence level store actions]:

ﬂ Store ﬂ IBus.-"SignaI j IM!r' Bus 1 j I.-'-‘-.II bits j IEquaIs j IF“K EI Hex "I

Step1 ¥ | Fatterns occurning too soon after Pattern
Find ¥ | [Bus/Signal =l MyBus1 =] |anbits =] |Equals =] |¢ [B] Hex =]
Fallawed by ﬂ IEus.-"SignaI j IM_I.J Buz1 j I.-'l'-.II bits j IEquaIs j I.‘KK EI Hex vl

Decurming withinl 10n: HE| |+

ze timer |1 "’I

Then ﬂ ITrigger and fill mernorny j
3| with ¥| [Bus/Signal =] [MyBus1 = [anbis =] [Equals (=] [xx B[ Hexs

This trigger function is available when the acquisition mode is set to State -
Synchronous. It will trigger the logic analyzer when pattern2 occurs within a specified
time period after patternl.

X Fattern 1 X

time |

Fattern 2

Find Fattern 2 occurring within a specified
period of time after Fattern 1.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern2 occurring too late after
Patternl

Default Storage [overidden by zequence level store actionz);

ﬂ Store ﬂ |Eusf5ignal j |My Buz 1 j |.-'-‘-.II bits ﬂ |Equal3 ﬂ |>¢‘i El Hex «
Step1 % | Fatterns occuring too late after Patternd

Find a time period of | 100n: (B -] +

after ﬂ |Eus£5ignal ﬂ |M}' Buz 1 ﬂ |¢'-‘-.II bits ﬂ |Equals ﬂ |-‘-°¢‘~f El Hex «
inwhich ¥| [Bus/Signal = MyBus1 =] |anbits | *] |Equals || B Hex |

does not ocour

Uz timer |1 = |

Then ﬂ |Trigger and fill memaony ﬂ
| with %] [Bus/signal | MyBus1 = [anbits w][Equals =] [+0¢ 8] Hea-

This trigger function is available when the acquisition mode is set to State -
Synchronous. It will trigger the logic analyzer when pattern2 does not occur within a
specified time period after patternl.
1

X F'attern1X E
: X F'a’rternzx
1

Find Pattern 2 MNOT occurring within
a specified time period after Pattern 1.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Find anything "N" times (state)

Default Storage [ovemdden by sequence level stare actions];

ﬂ Stare ﬂ IEus.-"SignaI j IM_I,I Buz 1 j I.-'h.II bitz j IEquaIs j IH EI Hex 1|rI
Step 1 % | Find anwthing n times

Find Argthing | 1 Bl —|+]| time
Then ﬂ ITrigger and fill mernorny j

ﬂ with ﬂ IEus.-"SignaI j IM_I,I Bus1 j I.-'l'-.II bitz j IEquaIs j I?‘{?’{ EI Hex: -

This trigger function is available when the acquisition mode is set to State -
Synchronous. It will trigger the logic analyzer when any data (Anything) is seen for the

Nth time. It is commonly used to create an immediate trigger, or a trigger after a user-
defined delay.

1 1
:Dccurrence1 :Dccurrence 1

Find anything occurring n times.

To edit this function
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To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement



Run until user stop (state)

Drefault Storage [ovemdden by sequence level store actions]:

ﬂ Stare ﬂ IEus.-"SignaI j IM_I,I Buz 1 j I.-'B.II bits j IEquaIs j IH EI Hex "I

Step1 ¥ | Rt until uzer stop

Fur until uger stop

This trigger function is available when the acquisition mode is set to State -
Synchronous. This trigger function sets up to never trigger. You must select the stop
button to view the captured data.

A

Fun

Fun until user stop.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Reset and start timer (state)

Default Storage [overndden by zequence level store actions):

ﬂ Stare ﬂ IEus.-"SignaI j I by Busz 1 j I.-'B.II bitz j IEquaIs jl e EI Hex vI

Step1 ¥ | Reset and start timer
Find ¥ | [nything ~]
Then ﬂ ITimer j |1 j IStart from reset j

ﬂ ITrigger and fill mernorny j
ﬂ itk ﬂ IEus.-"SignaI j I by Busz 1 j I.-'l'-.II bits j IEquaIs j I o EI He

Note: This trigger function is not available in the 1683A/93A models because they do
not have timers available.

This trigger function is available when the acquisition mode is set to State -
Synchronous. This trigger function resets a timer, then starts the timer for a specified
period of time. This trigger function requires that the timer value be set in either the
same trigger step, or another trigger step that follows. When the timer stops, the
analyzer triggers. For more information refer to "To configure a timer".

&

Feset and Start Timer

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Wait for external arm (state)
Default Storage [overidden by sequence level stare actions];

ﬂ Store ﬂ IBusfSignaI j IM_I.J Bus 1 j Iﬁi'«ll bits j IEquaIS j I?‘H EI Hex "'I

Step1 % | Wt ait for external arm

Wit for extemal arm

This trigger function is available when the acquisition mode is set to State -
Synchronous. The analyzer triggers when an external arming signal appears through

the external trigger in port. The external trigger port is located on the rear panel of the
168X models and the front panel of the 169X models.

L,

Wait for external arm

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Wait "N" external clock states
Default Storage [overidden by sequence level stare actions]:

ﬂ Store ﬂ IBusfSignaI j IM_I,I Bus1 j Iﬁl'-.ll bits j IEquaIs j |>¢< EI Hex "l
Step1 % | Wiait 1 external clack states

W it I 1 H| | +| extemnal clock state
Then ﬂ ITrigger and fill mermany j
ﬂ with ﬂ IBusfSignaI j IM_I.J Busz1 j Iﬁi-.ll bitz j IEquaIs j IKK EI Hex -

This trigger function is available when the acquisition mode is set to State -
Synchronous. The analyzer triggers on the "Nth" occurrence of the external clock signal
(plus any user-defined clock qualification) from the device under test.

+ Clock 1 Clock 2 CIDnI:I-c h
Fun

Triéger
Wait n external clock states

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern "AND" Pattern (state)

Default Storage [ovemdden by sequence level stare actions];

ﬂ Stare ﬂ IEus.-"SignaI j IM_I,I Buz 1 j I.-'h.II bitz j IEquaIs j IH EI Hex 1|rI

Step 1 ¥ | Advanced 1f/Then
3| ¥ [Bus/signal =] [MyBus1 =] [anbits w][Equals =] [x< B Hexv] [4
] [Bus/signal =] MyBus 1 =] [anbits =] [Equals =] [#< B[ Heav]
Joccurs =] [ Bl -1+]
Then %[ [Trigger and fil memory x|

ﬂ with ﬂ IBusfSignaI j IM_I,I Bus 1 j Iﬁl'«ll bitz j IEquaIs j I?’¢< EI I

This trigger function is available when the acquisition mode is set to State -
Synchronous. The analyzer triggers when both patternl "AND" pattern2 occur at the
same time, and for the specified numbers of samples (occurs).

1
XF‘atterni’I X

X:F'attern EX
1

Find Pattern 1 EIE:IE:LJrTir'IQ coincidentally
with Fattern 2.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Pattern "OR" Pattern (state)

Drefault Storage [ovemdden by sequence level stare actions];

ﬂ Stare ﬂ IEus.-"SignaI j IM_I,I Buz 1 j I.-'-‘-.II bitz j IEquaIs j IH EI Hex 1IrI

Step1 ¥ | Advanced [/ Then
3| ¥ [Bus/signal =] [MyBus1 =] [anbits w][Equals =] [x< B Hexv] |

] [Bus/signal =] MyBus 1 =] [anbits =] [Equals =] [#< B[ Heav]
Iu:u:n:ursjl 1 EI—I+I
Then ﬂ ITrigger and fill memary j

ﬂ with ﬂ IBusfSignaI j IM_I,I Bus 1 j Iﬁl'«ll bitz j IEquaIs j I?’¢< EI I

This trigger function is available when the acquisition mode is set to State -
Synchronous. The analyzer triggers when either patternl "OR" pattern2 occurs for the
specified humbers of samples (occurs).

XEXXEX

Find either Pattern 1 or Pattern 2.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Advanced If/Then (state)

Default Storage [overridden by sequence level store actianz]:

ﬂ Store ﬂ IEusfSignaI j IMP Bus 1 j I.-'-‘-.II bits j IEquaIs j I?"?"i EI Hex "I

Step1 ¥ | Advanced If/Then
3| ¥ [Bus/signal =] [MyBus1 =] [anbis ] [Equals =] [ B[ Hex~]
foccus =] | Bl -]+
Then %] [Trigger and fil memory =]

ﬂ with ﬂ IEusfSignaI j IM}' Buz 1 j I;‘-‘-.II bitz j IEquaIs j |?=<3=< EI F

This trigger function is available when the acquisition mode is set to State -
Synchronous. The analyzer triggers when the "If" clause becomes true.

then

General purpose If fthen.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Advanced 2-Way Branch (state)

Default Storage [overridden by sequence level stare actions]:

ﬂ Store ﬂ IEusfSignaI j IM_'.J Buz 1 j Iﬁf-.ll bitz j IEquaIs

MIESEIIEER

Step1 ¥ | Advanced [f/Then

3 3| [Busssignal =] [MyBus1 =] [anbits =] [Equats
Inccursjl 1 | -]+
Then ﬂ IGl:utl:u j INE:-:t j

R ES:1 IR

3| Eseit %] [Bus/signal =] [MyBus1 =] [anbits =] [Equas
Then ﬂ IEDtD j I'I j

RSN IEER

This trigger function is available when the acquisition mode is set to State -

Synchronous. The two-way branch is evaluated true when either of two patterns (if or
Else if) are found. Depending on which pattern is found true, the appropriate "Then"

action is executed.

<>

then else

General purpose if fthen felze.

To edit this function
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To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement




Advanced 3-Way Branch (state)

Drefault Storage [ovemdden by sequence level store actions]:

ﬂ Store ﬂ IEus.-"SignaI

=] MyBus1 =] fanbis =] [Equals

RSN IGER

3|

Then

3| Ekeif

Then

3| Ekeif

Then

Step 1 ¥| &dvanced [f/Then

ﬂ IEusfSignaI

=] MvBus 1 =] Janbis =] [Equals

IIIICI:L.IFS ""'"I I

B -[+]

ﬂ IG-::t-:u

j INE:-:t j

=) [ #4 8] Hex =]

ﬂ IEusfSignaI

=] MyBus1 =] fanbis =] [Equals

ﬂ IGn:utn:u

= =

| [ %4 B8] Hex ]

ﬂ IBusfSignaI

=] [MyBus 1 =] Janbis =] [Equals

ﬂ IG-::t-:u

=i =

j|>¢< El He:-:*-'l

This trigger function is available when the acquisition mode is set to State -
The three-way branch is evaluated true when either of three patterns

Synchronous.
(If or Else if) are found. Depending on which pattern is found true, the appropriate

"Then" action is executed.

<

then

else

else

General purpose 3-way branch.

To edit this function

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement
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Advanced 4-Way Branch (state)

Default Storage [ovemdden by sequence level store actions]:

ﬂ Store ﬂ IEus.-"SignaI

To edit this function
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=] MvBus1 =] fanbis =] [Equals

R ESN:1IEERE

3|

Then

3| Eiseif

Then

3| Ekeif

Then

3| Elseif

Then

Step 1 ¥| Advanced [f/Then

ﬂ IEusfSignaI

=] MyBus1 =] Janbis =] [Equals

IIIICI:L.IFS ""'"I I

B -[+]

ﬂ IGntn

j INE:-:t j

=) [ B Hex ]

ﬂ IBusfSignaI

=] MyBus1 =] Janbits =] [Equals

ﬂ IGn:utn:u

= =

=[x 8] Hex ~]

ﬂ IBusfSignaI

=] [MyBus 1 =] Janbits =] [Equals

ﬂ IG-::t-:u

=i =

jl?@i El He:-cvl

ﬂ IEusfSignaI

= MvBus 1 =] Janbis =] [Equals

ﬂ IGn:utn:u

=i =

| = B8] Hex =]

This trigger function is available when the acquisition mode is set to State -
Synchronous. The four-way branch is evaluated true when either of four patterns (If or

Else if) are found. Depending on which pattern is found true, the appropriate "Then"

action is executed.

<>

then

glse

glse

glse

General purpose d-way branch.

To set store qualification

To insert events and actions
To modify trigger step display
To negate a function statement




Task Guide

Listing display window
Waveform display window
Bus/Signal setup tab
Sampling setup tab
Triggering

Working with markers
File management
Symbols

Capturing Data
Searching

Printing

Importing

Exporting
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Waveform Window Tasks
Waveform Display Window

Scale | 100 naddive Delay | 0z H| M -ll Hl

Simple |0 ns =200 ns 100 ns 0= 100 ns 200 ns

Bus/Signal Trigger|""|""|'"'T""|""|'

Sample Murr

Bus 1

[ signal 1

E-{] Bus 2

[ Signal 2

. 300 ng
Tirme Saans

l i

The Waveform window is accessed through the menu bar's Window>Waveform. If you
have Tabbed Windows turned on, you can also select a tab at the bottom of the window.

The Waveform window displays captured data as a digital waveform. You can configure
the window to display selected buses and signals with time or pattern markers in the
data. You can also set up bus pattern triggers and signal trigger options.

The Waveform window consists of the following four areas:
* Bus/Signal configuration
* Simple Trigger
e Marker display bar
 Waveform display area

Bus/Signal configuration

To access the following Bus/Signal configuration options, right-click on any bus or signal
name in the Bus/Signal column.

Undo - Undo the last action performed.

Insert Row Before - Inserts a predefined bus/signal before the highlighted row.
Insert Row After - Inserts a predefined bus/signal after the highlighted row.
Delete Row - Deletes the bus/signal in the highlighted row.

Expand - Expands the highlighted bus into separate displayed channels.
Collapse - Collapses displayed channels to a single displayed bus.

Assign Channels - Access to the Buses/Signals tab of the Analyzer Setup dialog for
mapping (assigning) the highlighted bus/signal to the desired pod and channel connection
of the probes.
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Rename - Access a keypad to rename the highlighted bus/signal.

Group into Bus - Groups highlighted signals into a bus.

Overlay - Overlays the highlighted bus or signal with another selected bus or signal.
Overlay Remove - Separates overlaid bus/signals.

Symbols - Access to edit symbols dialog for selected bus/signal.

Properties - Access to properties dialog for waveform window, waveform data, and
markers.

To reposition bus/signal names

To reposition bus/signal names in the display window, click and hold the mouse cursor
over the name to move, then drag and drop the name to the new position. The name is
placed above the red position indicator that appears.

Simple Trigger

To set bus pattern triggers
To set signal trigger options

Marker display bar

To access the Marker bar options, right-click anywhere in the marker display bar.
New - To create new markers.

Place - To place markers in data.

Go To - Go To a predefined marker.

Center About - To center the display about a marker.

Delete - To delete a marker.

Rename - To rename a marker.

Send to back - To send a marker to the back.

Properties - To set marker properties.

Drag and drop markers - To move markers in the marker display bar.

Waveform display area

To access waveform display options, right-click anywhere in the display area.
Undo - Undo the last action performed.
Zoom Out
Zoom In
Go To
Place Markers
Center About Markers
Find
Find Next
Find Previous
Properties

Drawing Rectangle in data
Zoom In
Set Quick Trigger - Alternative way to set a Simple Trigger.

Find Next - Data value on left edge of rectangle becomes Find search criteria and next
occurrence of that data value is placed at center screen.
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Find Previous - Data value on left edge of rectangle becomes Find search criteria and
previous occurrence of that data value is placed at center screen.

Change Delay
Change Scale

See Also

Working with Markers

Advanced trigger dialog

To edit symbols

To add or delete display windows
Turning window tabs on/off
Tooltips
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Working with Markers

To create new markers

To place markers in data

Go To marker

To center the display about a marker
To delete a marker

To rename a marker

To send a marker to the back

To set marker properties

To drag and drop markers in data
Marker snap to edge

To create a new interval measurement
To create a new value at measurement

See Also

Markers display bar

Reading off-screen markers
Marker measurement display bar
Marker menu

Marker toolbar
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To set waveform window properties

wh

"
] Tlp: You can also access the Properties dialog by a right-click in the display area,

Use the Waveform Properties dialog to modify the attributes of the waveform window or
the data that appears in each row of the display. To access the Waveform Properties
dialog click Edit>Window Properties in the menu bar.

then select Properties.

To set window properties

The following properties effect the entire waveform window, including displayed data,
bus/signal text, and simple trigger text.

To set background color

To set font size

To set an overlay color

To show activity indicators

To show tool tip - values

To show tool tip - transition width

To set markers - snap to edge

To set markers - move edge on screen
To set markers - place on edge

To set row properties
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The following properties effect only the row data of the selected bus/signal unless <all>
is selected.

To select the Bus/Signal
To set data color

To set row height

To set numeric base

To show data values

To show soft glitch

To set bus options

To set background color

The background color property sets the background color of the data display area of the
waveform window.

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Click the background color box, then select the desired color from the palette. If
you want to create a custom color, click Other... to access the custom color
dialog.

3. Click Ok.
To set font size

The font size property adjusts the size of font used in the data display, bus/signal text,
and simple trigger text. Fonts can range from size 6 through 72. As the font size is
changed, the row height is automatically adjusted to a minimum height to fit the new font
size.

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Click the font size up/down arrows to adjust the font to the desired size.



3. Click Ok.
To set an overlay color

Multiple bus/signals can be inserted (Overlay) within a single row. All overlaid
bus/signals are displayed in a different color than the primary bus or signal.
1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Click the overlay color box, then select the desired color from the palette. If you
want to create a custom color, click Other... to access the custom color dialog.

3. Click Ok.
To show activity indicators

Activity indicators are displayed to the left of the bus or signal name. The Show Activity
Indicators property controls whether the indicators are shown or hidden. The indicators
show either a low bar (low level), high bar (high level), or a transition arrow
(transitioning signal).

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Check the Show Activity Indicators box to display the indicators.

3. Click Ok.

To show tool tip - values

When the mouse is moved within the display area, and is positioned directly over a
waveform, a tool tip (text readout) appears that displays the data value of that waveform
at its current position. The Show Values property controls whether the tool tip is shown
or hidden.

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Check the Show Values box under Tool Tips.

3. Click Ok.

To show tool tip - transition width

When the mouse is positioned directly over a waveform, a tool tip (text readout) appears
that displays both the data value and the transition width of that waveform at its current
position. The Transition Width property controls whether the tool tip includes the
transition width. Transition width is displayed in parenthesis.

\Note: The Transition Width property is only available when Show Values is on.

1. From the Waveform Properties dialog, click the Windows Properties tab.
2. Check the Transition Width box under Tool Tips.
3. Click Ok.

To set markers - snap to edge

The Markers - Snap to Edge property enables easy placement of markers on waveform edges
by using graphical guidance. When a marker is grabbed and dragged in the data display area,
the cursor changes to a green "direction arrow" indicating the direction of the next valid edge.
A red "valid edge" bar is placed on the next edge that the marker will be placed on if you
decide to release the mouse button. In other words, the green arrow points to the red bar
where the marker will be placed.

If the mouse cursor is not positioned over any waveforms when you begin the drag and drop
operation, the marker can be dropped anywhere between edges with no snap-to-edge action.

1. From the Waveform Properties dialog, click the Windows Properties tab.
2. Check the Snap to Edge box under Markers.
3. Click Ok.

To set markers - move edge on screen

111



When a marker is snapped to an edge that is off-screen, the data display is shifted so the
marker and the new edge it is snapped to, appear at center screen. The waveform delay
is adjusted to the time of the new edge.

\Note: The Move Edge on Screen property is only available when Snap to Edge is on.

1. From the Waveform Properties dialog, click the Windows Properties tab.
2. Check the Move Edge on Screen box under Markers.
3. Click Ok.

To set markers - place on edge

With the Place on Edge property set, when a marker is placed using the right-click>Place
Marker shortcut, the marker will be placed on the closest edge from where the mouse right-
click occurred. When the Place on Edge property is disabled, the marker is set where the
mouse right-click occurred.

1. From the Waveform Properties dialog, click the Windows Properties tab.
2. Check the Place on Edge box under Markers.
3. Click Ok.

To select the Bus/Signal

The Bus/Signal field lists all signals that have been inserted into the display in the
Buses/Signals tab. Use the Bus/Signal property to select the bus or signal that you want
the property changes applied to. In addition to the individual signals listed, you also have
the selections of "all" and "selected". The "all" selection will apply property changes to all
bus/signals. The "selected" option is only available when multiple bus/signals are
selected (highlighted), and will apply property changes only to the bus/signals
highlighted, and only to the common properties to each of the selected bus/signals. If a
property change is not valid to all selected bus/signals, the fields will be greyed out.
Property changes to a bus effects all signals within the bus. For example, if the color of a
bus is changed, then if you were to expand the bus, all individual signals would have their
color changed.

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Click in the Bus/Signal name field, then select the desired bus/signal name.

3. Click Ok.

To set data color

The waveform Color property sets the color of the waveform in the data display.
1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Click the color box, then select the desired color from the palette. If you want
to create a custom color, click Other... to access the custom color dialog.

3. Click Ok.
To set row height

The Height property controls the height of the row measured in pixels. The minimum row
height is set by the font size. The maximum height is 1000 pixels.

PR

1. From the Waveform Properties dialog, click the Windows Properties tab.
2. Click the Height box, then enter the desired height value.
3. Click Ok.

Tip: You can also set row height by hovering mouse over separator line, when
cursor changes to a resizing cursor, click and drag row border to new width.

To set numeric base

The Base property sets the numeric base used to display the data. If you change to a base
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that creates a longer number format (example; Hex to Binary), all fields are automatically
adjusted. Also, if you have data values displayed within the waveform, and you switch from
Hex to Binary or Symbols, ">>" may appear to indicate that more text will be displayed if you
expand the scale.

1. From the Waveform Properties dialog, click the Windows Properties tab.
2. Click the Base field, then select the desired nhumeric base.
3. Click Ok.

To show data values

The Show Value property enables an integrated display of both the waveform and the data
value of the waveform at that point. You also can set a color for the waveform data value
text.

Note: if the waveform time scale is small, ">>" may appear in the data value to
indicate that more text will be displayed if you expand the scale.

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Check the Show Value box, then click in the color box and select the desired

color from the palette. If you want to create a custom color, click Other... to
access the custom color dialog.

3. Click Ok.

To show soft glitch

The Show Soft Glitch property enables you to be visually cued when multiple transitions
are occurring at the same point in time. It does this by displaying screen pixels that are
common to multiple transitions being drawn on screen. These common pixels are drawn
in a different color to create an eye pattern to compare against an expected visual
pattern. Soft glitches are seen when you zoom out the time scale.

1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Check the Show Soft Glitch box, then click in the color box and select the
desired color from the palette. If you want to create a custom color, click
Other... to access the custom color dialog.

3. Click Ok.
To set bus options

The Bus Options button is only available when a bus is selected for property changes. The
options listed below are applied only to the selected bus.
1. From the Waveform Properties dialog, click the Windows Properties tab.

2. Check the Show Value box, then click in the color box and select the desired
color from the palette. If you want to create a custom color, click Other... to
access the custom color dialog.

3. Click Ok.

To set waveform style - Bus

The Bus property sets the waveform appearance to a conventional bus shape. When Bus
is selected, and MSB ordering is checked, the ordering of the signals in the bus are
changed from least significant bit first to most significant bit first.

To set waveform style - Magnitude

The Magnitude property sets the waveform appearance to a samples versus time (chart
mode) display. When Magnitude is selected, and Show Axis is checked, a small axis is
drawn in the center of the waveform which represents the center of the range of values
being displayed. When Show Axis is checked, you can also set an axis color.

When the Magnitude property is selected, you can also set the following Waveform
Limits:
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* Max/Min - sets the range limits of the displayed axis.

e Lock to Setup - sets the range limits based on the width of the bus. For example,
an 8-bit bus is set to a range of 0-255.

e Show Clipped - enables out-of-range data values to be displayed in a user defined
color.

To expand into signals

The Expand into Signals property expands the bus into individual signals. This function is the
same as if you selected the Expand (+) field to the left of the bus name.

See Also

To set marker properties
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Change delay
Delay | 15 nz EE = =110

The delay adjusts the display window relative to the waveform data. The display
window's relative position in time is dependant on the trigger point, and the beginning
and end of data. Use the following delay controls to position the display window over the
desired data.

Use the keypad to enter a numeric value. If the value you enter is greater than or|
less than the time of the data range, the window will be moved to the beginning
or end limit.

Moves the window over the beginning of data.

Scrolls the window towards the beginning of data.

Moves the window over the trigger point.

Scrolls the window towards the end of data.

*pEgE =

Moves the window over the end of data.
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Change scale (time/division)

Data from a timing analyzer is displayed similar to oscilloscope data. That is, they both
display waveforms on a horizontal time axis. Therefor, to zoom in or out on a waveform,
you simply change the Scale (time/division) of the time axis that the waveform is viewed

with.
e Change the scale
* Draw a rectangle in the data

Change the scale

1. Click the zoom out icon to expand the signals to where you want them. The scale
ranges from 1 ps/div to 1ks/div. You can also change the scale by clicking the
keypad icon and entering a numeric value.

Scale | 50 nzdiv M Celay I Oz {

Click icons to zoom inor out

BusSignal Simple Trigger

=-{] counter

-] counter(0]
-{] counter[1]
-{] counter(2]

Draw a rectangle in the data

1. Point the mouse to the upper-left corner of the desired view area, then click and
hold while moving the mouse to the lower-right corner, then release the mouse

button.
2. Select Zoom In. The new display scale is adjusted to the width of the box
drawn.

116



Zoom I

Set Quick Trgger

Find M ext
Find Erevious
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To overlay bus/signals

118

Use the Overlay feature to place multiple bus or signals into one row of displayed data.
When multiple signals are overlaid, you can see the relationships visually between all
signals. The overlaid bus or signal is drawn first, then the main bus/signal is drawn last
as to overwrite the overlaid bus/signals for clarity.

-] My Bus 1 : E ¥ Comw
Wy Eus 2

[ bty Signal 1

1. Right-click on the bus or signal you want to overlay another bus or signal onto,
then select Overlay... .

2. From the Overlay selection dialog that appears, select the bus or signal you want
to overlay onto the highlighted bus or signal.

3. If you want to change the color of the overlaid bus or signal, go to Window
Properties and change Overlay color.



To group signals into a bus

1. While holding the shift key down, click on all desired signals.

2. With the mouse pointer over any one of the highlighted signals, right-click and
select Group into Bus.

Bu=Signal Simple Trigger

Sample Murr
BmyBus1  |=.] 0 B
E=-{] My Bus 2 =[ x (B

Unda

[sert B Befare.. ———
[Fsert Bowi Afen..
Delete Bow

Ermand
[Enllamse

Azzign Channels...
Herame:..
Group into Bus
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To add or delete display windows

You can add new listing and waveform display windows to the interface. As new windows
are added, they appear in the list under Window in the menu bar. The active window
will have a check mark. All available windows can be accessed either through the menu
bar or through the use of tabs.

To add a new display windows

1. In the menu bar, click Window>New Listing or New Waveform. If the
windows are tabbed, you can also right-click on the tab, then select New Listing
or New Waveform.

To delete display windows

1. From the menu bar, click Window>Close. If windows are tabbed, you can also
right-click on the tap, then select Close.

See Also

Turning window tabs on/off
Viewer toolbar
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Turning window tabs on/off

By default, the Listing and Waveform display windows are tabbed for ease of switching

between displays.

To turn on or off window tabs, select View>Tabbed Windows.

Lt File Edit "8 Sctup Toolz Markers BundStop  Window  Help
loza = ? (2 a [y
A Evmn
J_ ARIUEE  Toolbars 3
Eull Screen F3
Samp kil

v Statuz Bar

To switch display windows when tabs are turned off, you must select Window>"display

window name".

See Also

To add or delete display windows
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Set quick trigger with rectangle

Within the waveform and listing displays, you can quickly setup a simple trigger by
drawing a rectangle with the mouse. After a simple trigger has been defined, and the
analyzer is run, the trigger is stored and can be recalled at any time.

The following guidelines explain how each display interprets the drawn rectangle in
regards to the data and how the trigger is set.

General guidelines:

e Any bus/signals with overlapping bits are not included within the trigger
specification.

Example: Bus_1 has channels 0 through 7 of pod 1 assigned and Bus_2 has
channels 3 through 6 of pod 1 assigned. At this point, you have the same probed
signals (channels 3 through 6 of pod 1) assigned in both Bus_1 and Bus_2. Now
you draw the rectangle over both bus_1 and bus_2. Since Bus_1 channels 3
through 6 are repeated (overlapped) on Bus_2, they will not be included in the
trigger specification.

* Only a single sequence level can be defined by a drawn rectangle.

e« As you draw the rectangle, a tooltip is displayed showing the current trigger
specification that would be set.

Specific guidelines to the listing display:

* As you move the mouse left-to-right and top-to-bottom, the signal level or bus
value in contact with the top of the rectangle becomes the trigger.

Specific guidelines to the waveform display:

* As you move the mouse left-to-right and top-to-bottom, the signal edge/level or
bus value in contact with the left of the rectangle becomes the trigger.

e Only one edge can be set.

« If a bus is expanded into its separate signals, three condition apply: 1. If drawing
starts on a bus, none of its expanded signals can be included. 2. If drawing starts
on a signal, the bus cannot be included. 3. Edges and levels are mutually
exclusive. That is, either one edge can be set, or all levels can be set, but not
both at the same time.

To draw the rectangle

1. Using the mouse, point to the upper-left corner of your desired trigger rectangle.

2. While holding down the mouse button, drag the mouse pointer to the lower-right
corner of your desired rectangle, then release the mouse button. As you draw
the rectangle, you can monitor the trigger as it is set with the tooltip readout that
appears.

Begin time = -35.714 ns
Endtime=-63571ns |

Delta time = 22 143 ns
I J I_ Set Trigger =
———~ MyBuz1=FE and
My Busz 2 =3F

=100 ns -50 n= 0= S0 n
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Note: in the waveform display, it may be necessary to redraw the rectangle if
you do not get your desired trigger points dictated by the left-side line of the

rectangle. You could also try drawing the rectangle backwards leaving the left-side
rectangle line set last.

3. Select Set Trigger.

=100 ns -50 n= 0=

£oom |n
Set QuickTrigger

Find Hest

Find Previous
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Tool Tips

Tool tips are small information displays (text readout) that appear during mouse
operations such as hovering over a waveform or bus/signal name, moving markers, or
drawing a rectangle in data. Use them as comments or to read current positions,
waveform transition widths, or trigger specifications (when setting trigger with mouse).

Begin time = -35.714 ns —oo—o
End time = -63.571 n=
Delta time = 22143 nz

Set Trigger =
by Buz 1 =FE and
My Busz 2 =3F
=00 ns -50 n= 0= S0 n

Thiz iz a comment.
[Tkt Cicmar a0 ~

Pod 1[7:0] = I
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To add user comments

Thiz iz a comment.
R =T e | 4

You can attach comments to buses and signals. The comments show up in the tool tip
when you hover the mouse over a bus or signal nhame in both the waveform and listing
windows.

From the menu bar, select Setup>Bus/Signal.

In the Buses/Signals setup tab that appears, select Display.
Select Comment. A new column labelled Comment appears.

In the Comment column, type your comment for the bus or signal.
Click OK to close the Analyzer Setup dialog.

E-{] My Bus Jpod 1[7.0] 8

u b~ W N =

Note: comments are intended as a descriptor to embellish a bus/signal name and not
as a notepad. Comments can be up to 64 character in length.
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To edit symbols for a bus/signal

You can edit symbols whenever the Edit symbols dialog is displayed.

To add a symbol
1. Select Setup>Symbols....
Setup
s Buz/Signal...
JJ'-Jii Timing#State [Sampling)...

Simple Trigger...
E Advanced Trigger...

Store Trigger

Becall Trigger...

2. Select the bus or signal for which the new symbol should be displayed.
Each symbol is defined for a particular bus/signal.

3. Click Add.
4. Define a value or range of
values.

Apply
IM-::reThaanE EI I}- j I 1] EI Hes vl

Cloze

There are no restrictions on the characters you can use in the name of a symbol.
The symbols on a particular bus or signal must have unique names.

5. Click Apply.
To see the symbols in the listing or waveform display, click OK in the Symbols dialog and
change the base for the bus/signal to Symbols.

To edit a symbol

1. Select Setup>Symbols....
2. Select the symbol you want to edit.
3. Click Edit.

To delete a symbol

1. Select Setup>Symbols....
2. Select the symbol you want to delete.
3. Click Delete.

To save symbols

Save symbols as part of a configuration file. Symbols are saved in the configuration
whether or not you select Setup only in the Save As dialog.
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See Also

To display symbols
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Listing Window Tasks
Listing Display Window

sample Mumber Bus 1 Bus 2 aignal 1 aignal 2 Time

-100

=11

100

1 - -

b
1
-

w1 N
I
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The Listing window is accessed through the menu bar's Window>Listing. If you have
Tabbed Windows turned on, you can also select a tab at the bottom of the window.

The Listing window displays your captured data as a state listing. You configure the
window to display selected buses and signals in columns. Within the listed data, you can
insert time or pattern markers. You can also configure the bus pattern triggers and
signal trigger options.

The Listing window consists of the following four areas:
*  Column configuration
* Simple Trigger
e Marker display bar
* Listing display area

Column configuration

To access the following column configuration options, right-click on any bus or signal
name in the column head.

Insert Column Before
Insert Column After
Delete Column
Assign Channels
Rename

Symbols

Display

Properties
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To reposition bus/signal names

To reposition bus/signal names in the display window, click and hold the mouse cursor
over the name to move, then drag and drop the name to the new position. The name is
placed to the left of the red position indicator that appears.

Simple Trigger

To set bus pattern triggers
To set signal trigger options

Marker display bar

To access the marker display options, right-click anywhere in the marker display bar.
New - To create new markers.

Place - To place markers in data.

Go To - Go To a marker.

Center About - To center the display about a marker.

Delete - To delete a marker.

Rename - To rename a marker.

Send to back - To send a marker to the back.

Properties - To set marker properties.

Drag and drop markers - To move markers in the marker display bar.

Listing display area
To access the Listing display options, right-click anywhere in the display area.
Undo - Same as Edit>Undo.
Go To
Place Marker
Find
Find Next
Find Previous
Properties

Draw Rectangle in data
Set Quick Trigger - Alternative way to set a simple trigger.

Find Next - Data value on top edge of rectangle becomes Find search criteria and next
occurrence of that data value is placed at center screen.

Find Previous - Data value on top edge of rectangle becomes Find search criteria and
previous occurrence of that data value is placed at center screen.

Copy Text - Copies data as text into the system clipboard.

See Also

To display symbols
Working with Markers

To add or delete display windows
Turning window tabs on/off
Tool Tips
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Column configuration

To access the tasks in this area, right-click on any bus or signal name in the column head
of the listing window.

Insert Column Before
Insert Column After
Delete Column
Assign Channels
Rename

Symbols

Display

Properties

Insert Column Before

Accesses a list of predefined bus and signal names. The selected name is inserted to the left
of the highlighted column. To create new bus and signal names go to To add a new bus or
signal.

Insert Column After

Accesses a list of predefined bus and signal names. The selected name is inserted to the right
of the highlighted column. To create new bus and signal names go to To add a new bus or
signal.

Delete Column

Deletes the highlighted column.

Assign Channels

To assign channels to pods go to Buses/Signal Setup.

Rename

Accesses a keypad to rename the highlighted bus or signal name.

Symbols
For information on editing symbols, go to Symbols.
Display

Turns on or off the activity indicators, default base, and the simple trigger. When turned on,
they are visible in the column head of the listing window.

Properties

For information on setting listing window properties, refer to To set listing window
properties.
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To set listing window properties

wh

o
] Tlp: You can also access the Properties dialog by a right-click in the display area,

Use the Listing Properties dialog to modify the attributes of the listing window or the data
that appears in each column of the display. To access the Listing Properties dialog click
Edit>Window Properties from the menu bar.

then select Properties.

To set window properties

The following properties effect the window as well as all displayed row data.
To set background color
To set font size

To show column display options - activity indicators
To show column display options - column base

To show column display options - simple trigger

To show center rectangle

To set column properties

The following properties effect the displayed column data.
To select the Bus/Signal name

To set data color

To set column width

To set column alignment

To set numeric base

To set marker relative

To set background color

The Background Color property sets the background color of the data display area of the
Listing window.

1. From the Listing Properties dialog, click the Windows Properties tab.

2. Click the background color box, then select the desired color from the palette. If
you want to create a custom color, click Other... to access the custom color
dialog.

3. Click Ok.

To set font size

The font size property adjusts the size of font used in the data display, bus/signal text,
and simple trigger text. Fonts can range from size 6 through 72. As the font size is
changed, the column width is automatically adjusted to a minimum width to fit the new
font size.

1. From the Listing Properties dialog, click the Windows Properties tab.
2. Click the font size up/down arrows to adjust the font to the desired size.
3. Click Ok.

Column display options

The Column Display Options properties enable viewing of the activity indicators, the column
base, and the simple trigger configuration.

Display activity indicators
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Activity indicators are displayed to the left of the bus or signal name. The indicators
show signal activity as either a low bar (low level), high bar (high level), or a transition
arrow (transitioning signal).

1. From the Listing Properties dialog, click the Windows Properties tab.
2. Check the Display Activity Indicators box to display the indicators.
3. Click Ok.

Display column base

The base field displays the numeric base for which the data is displayed in. The numeric base
is set in the Buses/Signals tab of the Analyzer.

1. From the Listing Properties dialog, click the Windows Properties tab.
2. Check the Display Column Base box to display the indicators.
3. Click Ok.

Display simple trigger
The Display Simple Trigger property enables configuration and viewing of the simple trigger.
For more information on configuring the simple trigger refer to Simple Trigger.
1. From the Listing Properties dialog, click the Windows Properties tab.
2. Check the Display Simple Trigger box to display the indicators.
3. Click Ok.

To show center rectangle

The center rectangle is the box that is drawn around the one state displayed at center screen.
The Display Rectangle property enables the rectangle to be displayed or hidden.

1. From the Listing Properties dialog, click the Windows Properties tab.
2. Under Center Rectangle, check the Display Rectangle box to display the center
rectangle.

3. Click the rectangle color box, then select the desired color from the palette. If
you want to create a custom color, click Other... to access the custom color
dialog.

4. Click Ok.

To select the Bus/Signal name

The Bus/Signal field lists all signals inserted into the display. The names are listed in the
same order as they appear in the display. Use the Bus/Signal property to select the bus
or signal that you want the property changes applied to. In addition to the individual
signals listed, you also have the selections of "all" and "selected". The "all" selection will
apply property changes to all bus/signals. The "selected" option is only available when
multiple bus/signals are selected (highlighted in display), and will apply property changes
only to the bus/signals highlighted, and only to the common properties to each of the
selected bus/signals. If a property change is not valid to all selected bus/signals, the
fields will be greyed out.

Property changes to a bus effects all signals within the bus. For example, if the color of a
bus is changed, then if you were to expand the bus, all individual signals would have their
color changed.

1. From the Listing Properties dialog, click the Column Properties tab.
2. Click in the Bus/Signal name field, then select the desired bus/signal name.
3. Click Ok.

To set data color

The Color property sets the color of the data in the listing display.
1. From the Listing Properties dialog, click the Column Properties tab.
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2. Click the color box, then select the desired color from the palette. If you want
to create a custom color, click Other... to access the custom color dialog.

3. Click Ok.
To set column width

The Width property controls the width of the column (specified in pixels). The minimum
column width is 1 pixel, while the maximum width is 1000 pixels.

1. From the Listing Properties dialog, click the Column Properties tab.

2. Click the width box, then type in the desired pixel width value.

3. Click Ok.

N £ |'.I. -
Tlp: You can also set column width by hovering mouse over separator line, when
cursor changes to a resizing cursor, click and drag column border to new width.

To set column alignment

The Alignment property sets the display of data to be left-justified, right-justified, or
centered within the column.

1. From the Listing Properties dialog, click the Column Properties tab.
2. Click the Alignment box, then select the desired alignment choice.
3. Click Ok.

To set numeric base

The Base property sets the numeric base used to display the data. If you change to a
base that creates a longer number format (example; Hex to Binary), all fields are
automatically adjusted.

1. From the Listing Properties dialog, click the Column Properties tab.
2. Click the Base box, then select the desired numeric base choice.

Note: if the Time column has been selected instead of a data column, your

choices change from a numeric format to Absolute, Relative Previous, or Relative
Marker.

3. Click Ok.
To set marker relative

The Marker property only applies when a Time column is selected and the base of the
Time column is set to Relative Marker. This field allows the selection of a marker to act
as the location where time should be relative from.

1. From the Listing Properties dialog, click the Column Properties tab.
2. Click the Marker box, then select the desired marker.
3. Click Ok.

See Also

To set marker properties
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To display symbols

You can display a bus or signal using meaningful names rather than numeric values.
Symbols can be displayed in both the Listing and Waveform displays.
To display symbols:

1. Change the numeric base of the bus or signal to Symbols.

=l

Y Undo

Inzert Column Before. .
Inzert Colurn &fter...
Delete Calumn

Azzigh Channels...
Rename...

Symbuols. ..

Find...
Find Hext
Find Presious

Dlizplay r

Listing Properties
Window Properties  Column Properties | Marker Properties I
Buz/Signal IData j
Calar | ||v|
Width 3
Alignment I Right j
Baze Hex j
Birnary
flarter Hesx
Octal
Decimal
Signed Decimal
Szl
S5 pmbol Al Help

2. Define the symbols.
If the symbol is defined as a range, values in the range will be displayed with an offset
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from the lowest end of the range.

If the definitions of several symbols overlap, the first one listed in the Symbols dialog has
precedence over the others.

In the Waveform display, ">>" will be shown when the full name of the symbol will not fit
into the space available.

Once you have set up symbols, it's usually a good idea to save the logic analyzer
configuration. The symbol definitions will be stored as part of the configuration.

Example

Here is what "My Bus 1" looks like before defining any symbols:

When the symbols have been defined, they are shown in the Symbols dialog:

=2 {gh

..... 5 ZeroEquals 00
----- 5 Ore Equals 01
o & MoreThanOne > M

Here is what the bus looks like after the symbols are defined:

MoreThano
MoreTha
MoreThanone+073
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Buses/Signals Setup Tasks
Buses/Signals Setup

Buzez/Signalz | Sampling I

Enter buzes and signals and the channels they carmezpond to: Display + | al @ll
: Channels Threshold: TTL {1.50 V)
Bus/Signal Hame Assigned L O O O
5141 12 108 8 T 6|5 43 2 1 @
-3 R Foct 1[7:0] & ALY ALY Y Y R Y A
i My Bus 2 Pod 1[15:8] | 8 of W W o o
[ My Signal 1 Pod 2[0] 1
b [T by Signal 2 Pod 2[1] 1
A ]
Add Bus/Sigral.. | Delete | Dektesl |

The Buses/Signals tab is accessed through the menu bar's Setup>Bus/Signal. The
Buses/Signals tab is used to map (assign) bus and signal names in the interface to the
pod and channel connections of the probes. You also use the Buses/Signal tab to setup
thresholds, polarity, numeric base, and enter user comments. Through the Display...
field, you can select what bus/signal setup information is displayed.

The following tasks are performed in the Buses/Signals setup tab.
To add a new bus or signal
To delete a bus or signal
To rename a bus or signal
To assign channels
To set thresholds
To set numeric base
To set setup/hold
To set polarity
To add user comments
To add a folder
To alias a bus/signal name
To edit symbols

Read only options

The following fields are read only and cannot be edited. The display of these items can
be turned on/off under the Display... field.

Channels Assigned The Channels Assigned column displays the
channel assignments in textual form.
Width The Width column displays the number of
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assigned channels on each bus.

Activity

The Activity row displays the type of signal
activity on each channel.

¢ Low bar = A stable low level.
¢ High bar = A stable high level.

e Transition arrows = An active signal
transition between low and high

Channel Numbers

The Channel Numbers row displays pod
channel numbers
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To add a new bus or signal

The add bus/signal feature allows you to add new buses and signals to the configuration.
Once added to the configuration, the new bus/signal is automatically inserted into the
data displays and also becomes available in any bus/signal insert function.
1. From the menu bar, select Setup>Bus/Signal.
2. Select Add Bus/Signal to add a new bus or signal.
3. The new bus/signal will appear with a system generated default name. Rename
the new bus/signal if desired.

Note: Before a new bus/signal can be added to the configuration, at least one channel
must be assigned to the bus/signal.

Buszez/Signals | Sampling |

Enter buges and zignals and the channels the

: Channels
Bus/Signal Hame | 4o | Wi
D My Bus 1 Pod 1[7:0] i
----- T My Bus 2 Pod 1[15:0] 1
----- [ My Signal 1 Pod 1[3]
b7 My Signal 2 Poud 1[9]

Add Buzs/Signal

See Also

To delete a bus or signal
To rename a bus or signal
To assign channels
Buses/Signals Setup
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To delete a bus or signal

The delete bus or signal feature allows you to remove buses and signals individually or all
at once. The delete bus or signal feature is accessed through the setup menu or the
setup toolbar.

To delete an individual bus or signal
To delete all buses and signals

To delete an individual bus or signal

1. From the menu bar, select Setup>Bus/Signal.
2. Highlight the bus or signal you want to delete.

3. Click
Delete.

Buzez/Signals | Sampling |

Enter buzez and zignals and the channels they comeszpond bo:

| Pod2 |
Bus/Signal Hame g';:;ﬁg Width [—— ———— 2 h_mfhj"f T_T"_“f
I oo 15 1% 1312 1wy 8 7T 6§
i iy Bus 1 Podd 1[7:0] a
T My Bus 2 Pod 1[15:0] 16
[ My Signal 1 Pl 1[8] 1
_[ My Signal 2 Pod 1[9] 1

&dd Bus/Signal | Delete Delete Al

To delete all buses and signals

1. From the menu bar, select Setup>Bus/Signal.
2. Click Delete All.

Note: some tools "lock" buses and signals because they use the bus or signal to
produce their own output. Delete and Delete All will not delete these locked buses and
signals. A locked bus or signal has a grey icon to the left of the name instead of a red
icon.

See Also

Buses/Signals Setup
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To rename a bus or signal

The rename bus/signal feature allows you to change bus and signal names. All channel,
pod, and clock assignments for the renamed bus/signal remain unchanged.

B
1. From the menu bar, select Setup>Bus/Signal, or click the ____ icon in the
setup toolbar.

2. Right-click the bus or signal name and choose Rename...

Buzez/Signalz | Sampling

Enter buzes and zignals and the channels they cores;

Channels

Bu=/Signal Hame Assigned Width (—

Rename...

(Hfeck.

=]

Add Folder...
Add Alias

3. Enter the new bus or signal name.
4. Select OK.

See Also

To add a new bus or signal
To delete a bus or signal
Buses/Signals Setup
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To assign channels

To make the logic analyzer display match your system's design, assign the physical
channels of the logic analyzer to bus and signal names.

1. From the menu bar, select Setup>Bus/Signal.

2. In the Buses/Signals tab, select squares in the grid to assign channels to bus and
signal names. For each signal probed in your device under test, you should have
a black check mark mapping the channel to a pod and to a signal name in the
interface. Example: In the picture below, channels 0-7 (pod 1) are mapped to
My Bus 1, channels 8-15 (pod 1) are mapped to My Bus 2, and channels 8 and 9
(pod 2) are mapped to My Signal 1 & 2 respectively.

Buszez/Signals I Sampling I

Enter buzes and zignals and the channels they conespond bo; Display + | |
gz | Pod1
sussignattiome | 1o |y [TLO50W) | Theeshold: TTL 150 V)
TIG 543 2 1 0 15 [z w8 T 6|5 4 3
3 TR Foct 1[7:0] |8 LiLiLiL
T iy Bus 2 Pod 1[15:8] a I o o S
[ Nty Signal 1 Paod 2[0] 1 o
e [T My Signal 2 Pod 2[1] 1 v

Tip: If clock channels are not connected to clock signals, they can be used as extra data
channels. Clock channels are grouped together after the last pod in the channel
assignment area.
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To set thresholds

It is very important that you specify a threshold voltage that matches what your target
system is using. Incorrect threshold voltages result in incorrect data.
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1. From the menu bar, select Setup>Bus/Signal.

2. Click any Threshold field. The Threshold fields are located under the Pod label.
The Threshold Settings window appears.

Channels
Assigned

h Threshold: TTL {1.50 V) |

Width

Pod 1[7:0]
Pl:ld .1 [.-l Mo

21 0 1518 15 12 11 1 3

EF & 3 2 10

AT AC AT AT AT

£ £ F & 2 F R

Pod [ Threshold Settings

Pod 2[*

Al Pods

|TTL(1.50v)

)8

a. Select All Pods or just a single pod.
b. Specify the threshold level. Choices are

AGP (1.32V)

ECL (-1.30 V)

HSTL (0.75 V)

LVCMOS 2.5 V (1.25 V)
LVTTL (1.40 V)

SSTL3 (1.50 V)

CCT (1.50 V)

GTL (0.80 V)

LVCMOS 1.5V (0.75V)
LVCMOS 3.3 V (1.65 V)
PECL (3.70 V)

TTL (1.50 V)

CMOS 5V (2.50 V)
GTLPlus (1.00 V)
LVCMOS 1.8V (0.90 V)
LVPECL (2.00 V)
SSTL2 (1.25 V)

User (-6.00 to 6.00 V)



To set numeric base

You can set the default numeric base for a bus when you create the bus. The default

base is used to display bus and signal values in the listing and waveform views.

Default

base only affects new buses and signals; if you change default base for an existing bus or
signal you will not see a change unless you add a new copy of the bus or signal to a

listing or waveform view.

1. From the menu bar, select Setup>Bus/Signal.
2. In the bus/signal setup dialog, select Display.

3. Select Default
Base.

Analyzer Setup

Buses/Signals | Sampling I

Enter buzez and signals and the channels they corespond to;

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

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

[ roii
v Wdth
. Channels 50 V) Threshold: —
Bus/signal Hame Assigned Width Polarity
Default Ba
------ T My Bus 1 Pod 1[7:0] 8 Setup/Hold
------ T My Buz 2 Pod 1[15:8] 8 o of f F W Comment
------ [ My Signal 1 Pod 2[0] 1 N
------ I My Signal 2 Pod 2[1] 1 v < Yuesthal
ﬂ v Achivity
v LChannel Hur
Add Bus/Signal.. | Delste Delete &l |

oK

Cancel |

4. To change the default base for a bus or signal, click the default base value.
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Buzez/Signals | S ampling

Enter buzez and zignals and the channels they comespond to;

Busr5ignal Hame i::;;:;z Width D:;::E“ _____ T llrefhfhf-l:
R AR TR IR AR T IR I
------ T My Bus 1 Pod 1[7:0] & | Hex _ .
...... My Bus 2 Pod 1[15:8] & Hex I’ o
------ [ My Signal 1 Pod 2[0] 1 Hex ¥ Mo
...... [ My Signal 2 Pod 2[1] 1 Hexx Detal [
Decimal
Sighed Decirnal
Bz
Syrbol

5. Select a new value.
6. Click OK to close the bus/signal dialog.




To set polarity

You can define buses and signals to display with negative or positive polarity. This affects
the display of values and waveforms. When a bus or signal is set to negative polarity, an
incoming high voltage will be shown with a low waveform and a logical value of 0. The

polarity is reflected in all places that use values, such as trigger and symbols.

The default polarity is positive (high = 1).
1. From the menu bar, select Setup>Bus/Signal.
2. In the bus/signal setup dialog, select Display.

3. Select
Polarity.

Analyzer Setup

Buzesz/Signals | Sampling I

Enter buzes and signals and the channels they corespond bao:

_ v LChannels Azsi

Wfidth
) Channels TL (1.50 W) Thres ¥ 2
Bus/Signal Hame Assigned S Puolarity
T 5|4 10 15 18 45 12 11| N Default Base
------ T My Bus 1 Pad 1[7:0] & SetupsHold
i My Bus 2 Pod 1[15:8] & o of of of of w Lomment
o [ My Signal 1 Pod 2[0] 1 v
L[ My Signal 2 Pod 2[1] 1 J ¢ Dhresfsls
ll v Achivity
v Channel Murml
Add Bus/Signal...| Delete Delete &l |
k. Cancel |

4. In the polarity column that appears, toggle between + (positive) and (negative).
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To set setup/hold

Setup and hold is available in State mode only.

Setup/Hold specifies where the logic analyzer's window should be relative to the clock
signal it receives from the target system. The target system needs a window in which the
data is valid that is at least as long as the logic analyzer's setup/hold window plus any
clock offset. Use the setup/hold setting to move the logic analyzer's setup/hold window
relative to the target system's data valid window.

1. Select Setup>Timing/State (Sampling)...

2. Change Acquisition to State - Synchronous Sampling.

3. Set up the clock description.

Note: single-edge clocks have a smaller setup/hold window than other clocks.
Changing to a different setup/hold window changes the setup value. (Hold remains

constant.)
4. Select Buses/Signals
tab.

Analyzer Setup

Buzesz/Signals | Samplitg |

Enter buzez and signals and the channels they corespond to; Display = | Ell @ll
E v Channels &zsigned
- idth
_ Channels Threshold: —
BusrSignal Hame Assigned Width | Setup:Hold AEEEE Palarity
IFIRERE IR RE QEfEILl"! Baze
T My Bus 1 Pod 1[7:0] g 250/0ns v Setup/Hold
2 My Bus 2 Pod 1[15:8] 8 250/0ns | f &«  Comment
e [T My Sigral 1 Pod 2[0] 1 250/0ns
b [T My Signal 2 Pod 2[1] 1 250/0ns v Ihrfes_hnld
LI W Achivity
v Channel Humbers
Add Bus/Signal.. Delte | Deleteall |
QF. Cancel | Help

5. 1If the Setup/Hold column is not already displayed, select Display>Setup/Hold.

6. If you are using a slave or demultiplexed clock, change the pod clock type for
appropriate buses and signals. You change the pod clock type by selecting
Master Clock in the pod column of the assigned channels.

7. Click the bus or signal's Setup/Hold value to adjust it. You can also adjust
individual bits, in which case the field shows Individual.

If the data valid window on the target system does not include the time when the clock
signal transition, use negative values for the setup or hold. For a single-edge clock, the
valid setup/hold window is adjustable from 4.5 ns setup/-2.0 ns hold to -2.0 ns setup/4.5
ns hold in 100 ps increments. For multiple-edge clocks, the valid setup/hold window is
adjustable from 5.0 ns setup/-2.0 ns hold to -1.5 ns setup/4.5 ns hold in 100 ps
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increments.

Note: setup time cannot be changed independently of hold time. The total setup/hold
window is a constant, but can be adjusted relative to your data valid window.

See Also

To select the state clock type
To set the state clock qualifier
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To add a folder

The Add Folder... feature adds a windows style folder to the bus/signal list. Use folders
to help organize bus and signal names when using many bus/signal names with inverse

assemblers.
1. From the menu bar, select Setup>Bus/Signal.
2. Right-click on a bus/signal name, then select Add Folder.

3. The new folder appears directly below the highlighted name. By default, the new
folder has a system generated default name. If desired, rename the new folder in
the same way you would a bus/signal name.

See Also

To alias a bus/signal name
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To alias a bus/signal name

The Add Alias... feature adds an exact duplicate bus or signal name (same channel,
polarity, etc. assignments). Use alias names along with folders to help organize the
many bus and signal names with inverse assembly.

1. From the menu bar, select Setup>Bus/Signal.
2. Right-click on the desired bus/signal name, then select Add Alias.

3. The new alias name appears directly below the highlighted name. The new alias
name can be renamed, however, the new name will also be applied to the original
name.

See Also

To add a folder
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Sampling Setup Tasks
Sampling Setup

Buses/Signalz  Sampling |

—Acquizition

&+ Timing - Asynchronous Sampling

™ State - Synchronous Sampling [200 MHz masimum clock rate]

— Timing Dptians

Sampling DF'“':""Sil 136 channels, 400kMHz

S ampling Period: I 2brnz H

+ | [25nzto 1 msz)

[

[Eloeh Mode; | kazter Only

= State [ phiche - Specihinnben the loaic analizen should acquie samples
j ™ | Advaneed Elocking

Pod: 4 3 2 1

Clock: Clk4 Clk3 Clk2 Clk1

Activity: U | U U

Mazter: Cll1T

The Sampling tab is access through the menu bar's Setup>Timing/State (Sampling).
The Sampling setup tab is used to select and configure the acquisition mode.

In the Timing - Asynchronous Sampling mode, you set the sampling period and channel
width. You also set the acquisition (memory) depth and the trigger position. Timing
mode samples the target system at regular intervals (the sampling period).

In the State - Synchronous Sampling mode, you configure the clocking type and any
desired clock qualifier. You also set the acquisition (memory) depth and the trigger
position. State mode samples the target system when a signal matching the defined
clock occurs.

The following tasks are performed in the Sampling setup tab.
To set the acquisition mode

To set acquisition depth

To set the trigger position

State - Synchronous Sampling mode

To select the state clock type
To set the state clock qualifier
To setup advanced clocking

Timing - Asynchronous Sampling mode

To set the sampling period



To set the sampling options
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To set the acquisition mode
To select the timing analyzer

i

J1_

1. From the menu bar select Setup>Timing/State (Sampling), or click the _""_
icon from the setup toolbar.

2. In the Sampling setup dialog, select the Timing - Asynchronous Sampling
option.

To select the state analyzer

11
I

1. From the menu bar select Setup>Timing/State (Sampling), or click the _""_
icon from the setup toolbar.

2. In the Sampling setup dialog, select the State - Synchronous Sampling option.
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To set acquisition depth

The acquisition depth control allows the user to set the amount of memory that is filled
with data on an acquisition. The choices available depend on the maximum memory
depth available in the analyzer that is being used.

1. From the menu bar select Setup>Timing/State (Sampling).

Set the acquisition mode and any state or timing options. These will affect the
available memory choices.

3. In the Options box to the right, set Acquisition Depth.

— Optiohz

Trigger Pozition - 50% poststore
|
/
M A L

Acquizition Depth; | 2k

16k
32K
B4k,
128K
256K,

a2k
Clock Des|q

L

|

See Also

To set the trigger position
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To set the trigger position

The trigger position specifies the amount of trace memory used for samples captured
before the trigger. For example when 10% is selected, 90% of trace memory is used for
samples captured after the trigger. When 90% is selected, 10 % of trace memory is used
for samples captured before the trigger.

In timing mode, the amount of pre-trigger and post-trigger memory will always be what
you expect based on your settings, even if your trigger condition occurs before pre-
trigger memory is filled. This is happens because in timing mode, the trigger sequencer
does not start until pre-trigger memory is full.

However, this is not true for state mode. In state mode, the sequencer starts
immediately, in other words, it doesn't wait for prestore memory to be filled. Thus, in
state mode, your trigger position may not be where you expect. For example, if you set
the trigger position to 50%, but you find the trigger right away, the amount of pre-trigger
memory will be less than what you expect.

11
I

1. From the menu bar select Setup>Timing/State (Sampling), or click the -""_
icon from the setup toolbar.

2. Select the trigger position.

— Optiohz

Trigger Position - B0% paoststare
1

W 4

Acquizition Depth; I'IM j

See Also
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To select the state clock type

State Options - Specify when the logic analyzer should acguire samples —

Clock Maode: IMaster Orly j [T Advanced Clocking
Clock: Clk4 Clk3 Clk2 Clk1

Activity: U U U U

Master: b b b4 4+ JCkaT

By default the clock mode is set to Master. If you want to set the clock mode to Master/Slave
or Demultiplex, follow the procedure below.

\Note: To probe demultiplexed data, use only one pod of a pod pair.

From the menu bar, select Setup>State/Timing (Sampling).

Select State.

In the State Options, change Clock Mode to Master/Slave/Demux.

Set up your master and slave clocks.

Select the Buses/Signals tab.

Select the Clock field under the pod heading.

For Demultiplex mode: set the clock to Demultiplex. The display of the pod

and its neighbor changes. For example, if you set Pod 1 to demultiplex, Pod 2 goes away and
you see two Pod 1 columns. The first Pod 1 column is labelled Pod 1 (Master Clock) and the

second column is Pod 1 (Slave Clock). FOF Master/SIave mode: Change pod
clock fields to Slave as necessary.

8. Assign channels to buses.

Master

In the Master only sampling clock mode, there is one sampling clock signal. When a clock
edge occurs, data is captured and saved into one sample of logic analyzer memory. Two
additional sampling clock modes let you capture data differently:

Master/Slave

In the Master/Slave mode, you can save data captured on different clock edges into the
same sample of logic analyzer memory.

N ouhkwN

Analyzer Memary Master Clock
F T
Slave Latch Slave Clock
Podl Pod2z Pod 2 Pod 4
Master Master Elave  Slave
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When the slave clock occurs, data captured on the pods that use the slave clock is saved
in a slave latch. Then, when the master clock occurs, data captured on the pods that use
the master clock, as well as the slave latch data, are saved into logic analyzer memory.
If multiple slave clocks occur before the next master clock, only the most recently
acquired slave data is saved into logic analyzer memory.

Demultiplex

In the Demultiplex mode, you can demultiplex data being probed by one pod into the
logic analyzer memory that is normally used for two pods. Demultiplex mode uses the
master and slave clocks to demultiplex the data.

Analyzer Memary Master Clock
. r T
Slave Latch Slave Clock

T

Pod 1

When the slave clock occurs, data captured on the pod is saved into the slave latch for the
other pod in the pod pair. Then, when the master clock occurs, data captured on the pod, as
well as the slave latch data, are saved in logic analyzer memory. As with master/slave mode,
if multiple slave clocks occur before the next master clock, only the most recently acquired
slave data is saved into logic analyzer memory.

See Also

To set the state clock qualifier
To setup advanced clocking
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To set the state clock qualifier

The state clock should be set to match the clock signal on your target system. The logic
analyzer can handle clock signals comprised of up to four lines. Clocks can be as simple
as a single rising edge, or a complicated combination of edges and highs or lows.

Clock: Clk4 ClkS Clk2 Zlk1
Activity: U U U U
Master: ot ot oy 4+ CkiT

In the picture above, the clocks refer to the clock signal lines on pods 1 through 4.
Depending on model, your logic analyzer may have more pods. However, only the clock
lines on the first 4 pods can be used to generate the state clock signal. Clock lines on

extra pods can be used like normal data lines.

1.

u b~ WO N

Attach logic analyzer pods to your target system. Clock signals must be
connected to the clock lines on pods 1 through 4.

From the menu bar, select Setup>Timing/State (Sampling).

Select State - Synchronous Sampling. The State Options area becomes active.
Select the state clock type. Most measurements use only the master clock.

Set up a clock description to match the clock(s) on your target system.

Don't care. Clock line not used in this clock.

Rising edge.

Falling edge.

Either edge.

Qualifier - high.

HFEEE

Qualifier - low.

A clock description must have at least one edge.

See Also

To select the state clock type
To set setup/hold
To setup advanced clocking
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To set up advanced clocking

The Advanced Clocking dialog lets you specify more complex clock setups than you can
with the normal Master or Slave selections. If you want to use a specific clock channel
both as an edge and a qualifier in the same clock description, you need to use advanced
clocking.

1.
2.
3.

From the menu bar, select Setup>State/Timing (Sampling).

Select State mode. The state options become selectable.

Next to the clock mode, select Advanced Clocking. The clock controls are
replaced by a button.

Select Master Clock... or Slave Clock... as appropriate. The Advanced Clocking
Setup dialog appears.

Choose settings as appropriate. Clock channels can be used both as primary
clocking and as clock qualifiers.

Click OK to close the dialog. The clock description in the Analyzer Setup window
updates.

Note: 1f you un-check advanced clocking, the clock settings are preserved except that
all qualifiers are erased.
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To set the sampling period

In timing mode, a logic analyzer takes a sample of the target system's activity once per
sample period. You can set this sample period in the Sampling Setup tab. When running
in 800 MHz mode, the sample period is not changeable.

11
J1
1. From the menu bar select Setup>Timing/State (Sampling), or click the -""_
icon from the setup toolbar.
2. Select Timing - Asynchronous Sampling.

3. In the Timing Mode area of the Sampling setup dialog, increase or decrease the
Sample Period.

Note: 1o capture signal level changes reliably, the sample period should be less
than half of the period of the fastest signal you want to measure. Time interval
measurements are made by counting the number of samples in the desired
waveform area. These measurements are made to a +/- one sample error, so
measurement accuracy is improved if the number of samples is maximized.
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To set sampling options

In Timing (asynchronous) mode, you can trade off channel width for increased sample
time. That is, if you want a faster sampling period, you can choose the option of using
only half of the maximum channels available for your analyzer model. The channel count
will vary according to the analyzer model you have.

 1680A/90A - 136 channels
e 1681A/91A - 102 channels
e 1682A/92A - 68 channels
e 1683A/93A - 34 channels

Buses/Signals  Sampling

— Acquizition

% Timing - feynchronous 5 ampling
™ State - Synchronous 5 ampling

— Timing Options

Sampling Options: | Stare transitions anly, 136 channels, 200MHz j

‘ . |136 channelz, 400MHz
Sampling Period: | eg'hannels, B00MH:

1. From the menu bar, select Setup>State/Timing (Sampling).
Select Timing acquisition mode. Timing Options becomes selectable.

3. Select the sampling option you prefer. Your channel count may be different
depending on the logic analyzer model.

Note: changing the sampling option will affect the sampling period and may affect bus
assignments.

136 channels, 400 MHz Default. All channels are available; the sampling
period can be set from 2.5 ns to 1 ms.

68 channels, 800 MHz Uses one pod from each pod pair. The sampling
period is always 1.25 ns.

Store transitions only, 136 channels, Provides maximum duration of acquisition

200 MHz because data is only stored when a change from
the last value is detected. Sampling period
ranges from 5.0 ns to 1 ms. See transitional
timing.

See Also

Transitional timing
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Transitional timing

In the Store transitions only mode, the timing analyzer samples data at regular
intervals, but only stores data when there is a threshold level transition. Each time a level
transition occurs on any of the bits, data on all channels is stored. A time tag is stored
with each stored data sample so the measurement can be reconstructed and displayed
later.

More on storing transitions
Minimum transitions stored

Normally, transitions do not occurred at each sample point. This is illustrated below with
time-tags 2, 5, 7, and 14. When transitions do occur, two samples are stored for every
transition. Therefore, with 2 K samples of memory, 1 K of transitions are stored. You
must subtract one, which is necessary for a starting point, for a minimum of 1023 stored
transitions.

Maximum transitions stored

If transitions occur at a fast rate, such that there is a transition at each sample point,
only one sample is stored for each transition as shown by time tags 17 through 21 below.
If this continues for the entire trace, the number of transitions stored is 2 K samples.
Again, you must subtract the starting point sample, which then yields a maximum of
2047 stored transitions.

| I | I [ I [ I |
| I | I ([ R R I |
Bit 34 | I | I [ O I |
;| : | I LT
T I | : L
54 biti Eir'E : : : : |: |: | : : :
I [ I [ | [ | | |
Blt 1 | I | I I
| | | | K Lo 1L
| | | | | | | |
glme-rugl L] I || |
H;sbe"?_ 1 (5_) 3 4 (_?) B (1;_')3 8 18 11 12 13@15 15 @@@{@l@z e
WHEN DATA | | | | | | | | |
IS5 SAMPLED
Ssoea || ) | | T T R O T T A

In most cases a transitional timing trace is stored by a mixture of the minimum and
maximum cases. Therefore, in this example the actual number of transitions stored will
be between 1023 and 2047.

Transitional timing considerations
Data storage

When an edge is detected, two samples are stored across all channels assigned to the
timing analyzer. The need of two samples is to avoid loss of data if a second edge were to
occur to soon after the first edge for the edge detectors to reset.
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Sequence level branching

In transitional timing, only 2 branches are available per sequence level.

Global counters

In transitional timing, only one global counter is available.

Storing Time Tags

Transitional timing requires time tags to recreate the data. Time tags are stored by
interleaving them with measurement data in memory.

Increasing Duration of Storage

The analyzer looks for transitions on all bits assigned to a bus. Therefor, to increase
usable memory depth and acquisition time, remove bits with transitions on signals like
clock or strobe that add little useful information to the measurement when no other
signals transition.

Invalid Data

The analyzer only looks for transitions on data lines on buses that are turned on. Data
lines on buses that are turned off store data, but only when one of the lines that is turned
on transitions. If the data line on a bus is turned on after a run, or the data line is
assigned to a new bus, you would see data, but it is unlikely that every transition that
occurred

Trigger Position

In transitional timing, no data prestore (samples acquired before trigger) is required.
Therefore, much like state mode, the trigger position (start/center/end) will indicate the
percentage of memory filled with samples after the trigger. The number of samples
acquired/ displayed before trigger will vary between measurements.



Triggering
Triggering

Triggering the logic analyzer at the correct time is important because it allows you to
store only the data you want to see and analyze. The more accurate the trigger point,

the more precise the captured data set will be surrounding the malfunction in the target
system.

In many measurements the trigger point can be as simple as an occurrence of a data
pattern on a bus, or a rising edge on a clock line. In more advanced measurements, the

trigger point would occur only after a series of bus patterns, edges, and qualifying time
periods.

Depending on the measurement, the logic analyzer can be triggered in the following
ways:

Simple trigger
Advanced trigger dialog
External trigger

See Also

Trigger Functions
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Simple Trigger Tasks
Simple Trigger

164

Listing Display Waveform Display
My Bus 1 My Signal 1 Bus/Signal Simple Trigger
=. [ ] | X BOmyBus1  [=.[ w0 8]
[ ty Signal 1 X v

The Simple Trigger allows you to quickly create simple triggers like edges and bus
patterns within the waveform or listing window. Bus data is compared to a relational
operator (example; equal to, not equal to) and a user-defined value. Single signals are
compared to options such as a rising or falling edge, or a low or high level. In the state
acquisition mode, edges are not available. When a bus pattern and/or signal match the
user defined expression, the analyzer triggers.

When both a bus and signal are used in an expression, they are ANDed together with the
restriction that only one edge can be set. In cases where multiple edges are set, the last
edge set has priority, while all others are changed to don't cares (X).

When a trigger condition requires more than a simple AND/OR expression, such as using
multiple sequence steps, or the use of timers and counters, you can choose to use the
advance trigger dialog. When the advanced trigger dialog is used, and a trigger
expression is configured that surpassed the functional limits of the simple trigger, the
simple trigger fields go away. To restore the operation of the simple trigger, you must
either change the existing advanced trigger configuration to use bus patterns and edges
within the scope of the simple trigger, or, click in the simple trigger field, then choose
Simple Trigger to reset the trigger.

el
Bus/Signal Simple Trigger | -I15? HIS A -I*IIII? nIS A
Sample Murr
hty Bus 1 Simple Trigger...
Advanced Trigger...
hiy Bus 2
: Click here far
Dr”w Signal 1 frigger menu
[ My Signal 2

Up to the point where the advanced trigger surpasses the functionality limits of the
simple trigger, both the simple trigger fields and the advanced trigger dialog will show the
current trigger configuration and are available for trigger modification. However, as
mentioned above, as soon as changes in the advanced trigger dialog surpass the simple
trigger functional limits, the simple trigger fields go away.

In the case where a signal and bus overlap, that is, any signal that is actually part of the
group of signals making up the bus, the last change has highest priority. For example, a
bus pattern has been set to trigger the analyzer, you then set an overlapping signal
(channel 1 of same bus) to trigger on a rising edge. By changing the signal, the bus
pattern trigger is now discarded.



To set bus pattern triggers
To set signal trigger options

See Also

Set quick trigger with rectangle
To store a trigger

To recall a trigger

Advanced trigger dialog
Trigger Functions
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To set bus pattern triggers

Bus pattern triggers are part of the Simple Trigger and are used to quickly select a
qualifier to compare the incoming bus to. Bus data is compared to an operator (example;
equal to, not equal to) and a user-defined value. When a bus pattern matches the
defined bus pattern trigger, the analyzer triggers. A complete list of operators is listed
below.

The Simple Trigger is located in both listing and waveform display windows.

Simple Trigger My Bus 1 | by Signal 1

=T| o || + Bus Pattern Triogger _, =T|}{>{ ||| e -
| X "’l Listing Display

Waveform Display

1. In the Simple Trigger field, click on the pattern qualifier " 7 field and set it to
the desired operator.

2. Click in the text entry field I A j. and enter the desired data pattern.

Operators

* Equal To

* Not Equal To

« In Range

e Not In Range

e Greater Than

e Greater Than Or Equal To
e Less Than

e Less Than Or Equal To

See Also

To set signal trigger options
Advanced Trigger Dialog
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To set signal trigger options

Signal trigger options are part of the Simple Trigger and are used to quickly select a
qualifier to compare the incoming signal to. Signals are compared to options such as a
rising edge or falling edge. When the analyzer detects a match with the defined option,
the analyzer triggers. A complete list of available options is shown below.

The Simple Trigger is located in both listing and waveform display windows.

Simple Trigger

My Bus 1 | My Signal 1 =,| ]
=,| by II | e ~ |+ Signal Trigger Options — Y -

Listing Display Waveform Display

1. In the Simple Trigger field, click on the signal option field and set
it to the desired option.

Options

e Rising Edge
e Falling Edge
e Either Edge

e Glitch
e High
e Low

« Don't Care

\Note: In State acquisition mode, edge options are not available.

To triggering on a glitch

When Glitch is selected as the signal's trigger option, the analyzer will trigger when a
glitch with a minimum width of 1.5 ns appears on the signal line. Because the glitch is
not drawn on screen, the use of an oscilloscope is required to further troubleshoot when
the glitch occurs.

See Also

To set bus pattern triggers
Advanced Trigger Dialog
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Advanced Trigger Tasks
Advanced Trigger Dialog

See

168

Trigger Functions

Trigger S5equence

oy
|
b
m
far)
3=
(L
o

F

Default Storage [overridden by zequence level store actions]:

ﬂ Share ﬂ IEusfSignaI

x| MyBus1 =] anbits =] [Equals

Step 1 ¥ | Fattern n times

Fir‘u:ll 1 B —| +| occurence of

Then ﬂ ITrigger and fill mermary j

¥ [Bus/signal =] MvBus1 =] anbis ] [Equals =] [*

] with ¥ [Bus/signal

j IM_I.J Bus 1 j Iﬁl'-.ll bits j IEquai

The Advanced Trigger dialog is used to configure the advanced triggers that require
multiple conditions to be true before a trigger occurs. Each acquisition mode (state or
timing) has its own set of trigger functions. Trigger functions are represented by blue
boxes, and are drag-and-dropped onto the trigger sequence display area in the order in
which you want them executed.

The Advanced Trigger dialog is accessed through the menu bar Setup>Advanced
Trigger... . The following tasks are performed in the dialog:

To build a trigger sequence
* To set store qualification - (State mode only)
e To insert events and actions
e To negate a function statement
e To modify trigger step display
¢ ANDing and ORing event statements

To store a trigger
To recall a trigger

Also

State mode trigger functions
Timing mode trigger functions

Simple Trigger



To build a trigger sequence

The trigger functions included in the advanced trigger dialog give you pre-configured
trigger sequences that will work for most measurements. In the case where you have to
build a custom trigger sequence for your particular measurements, the following overview
shows you how to build a trigger sequence.
1. From the menu bar, click Setup>Advanced Trigger... .
2. From the Advanced Trigger dialog, drag and drop the desired Trigger Function
into the Trigger Sequence display area.

Trigger Functions Trigger 5equence

Orag and Drop

Step 1 ¥ | Pattern n times

Pattern n himes Find I 1 BH|—| +| occumence aof
Release mouze - -
buttor to replace ﬂ IEUS#SlQ”al =l IM.'r' Bus1 =] Iﬁ-‘-.ll bits = | IEquaIs | I
gtep 1 with new
F;‘un.:ti.;.r-, Then ﬂ ITrigger and fill mermory j

I Afvaned l Other N Patterns

] with ¥] [Bus/Signal =] MyBus 1 =] Janbis =] [Eq

Replace - To replace an existing function, drag and drop the new function on top of the
old one. A red box around the old function indicates the replace operation.

Add above/below - To add multiple functions, drag and drop the new functions above
or below the existing function. When the mouse is positioned above or below an
existing function, a red insert bar appears to indicate relative insert location of the new

function.

Trigger steps

Each trigger function added to the trigger sequence displays a trigger Step. Trigger
steps illustrate in sentence form how the function evaluates data to find the trigger point.
The evaluation process continues within the trigger step until either the trigger is found,
or an instruction is encountered that sends evaluation to another trigger step. Each
trigger function added to the sequence adds another trigger step.

For custom trigger sequences, each trigger step can be modified in the following ways:
To set store qualification - (State mode only)
To insert events and actions
To negate a function statement
To modify trigger step display

See Also

To store a trigger

To recall a trigger

State mode trigger functions
Timing mode trigger functions
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To set store qualification

Storage qualification is used to determine if an acquired sample should be stored (that is,
placed in memory) or thrown away. This keeps the logic analyzer memory from being
filled with samples that are not needed.

Default storage

The simplest method to set up storage qualification is by setting up the Default Storage.
This is specified separate from the trigger sequence as shown below.

Default Storage [overridden by sequence level stare actions];
Default

Storage ﬂ Store ﬂ IBusfSignaI j I j I.&II bitz j IEquaIs jl e El Hex ~r|

Step1 ¥ | Find Anpztate M Times
Fird &rwstate I 1| time
SequUence

=tep Then ﬂ ITrigger and fill memany j
starage |
] with ¥ [Bus/Signal =] | 7] [anbits =] [Equals =] [ ¢ B]H

Default storage means "unless sequence step storage specifies otherwise, this is what
should be stored". Sequence step storage always overrides default storage.

Example: Before the analyzer triggers, you only want to store samples if ADDR is
greater than E5. Set the Default Storage as follows:

Default Storage [overridden by sequence level stare actions];

3| store ¥ [Bus/signal =l [ #oor =] Jansis =][> [=]| E5 B[ Hexv

By default, the default storage is set to store all samples acquired. You can also set the
default storage to store nothing, which means that no samples will be stored unless the
sequence step storage overrides the default storage.

Sequence step storage

Sequence step storage means that within a particular sequence step only certain samples
are stored. This also means that until a "Go To" or "Trigger" action is used to leave the
sequence step, the sequence step storage applies. This is useful when you want different
sequence step storage qualification for each sequence step.

Example: You want default storage to store nothing before trigger, then you want
sequence step storage to store samples when ADDR is greater than E5, starting when E5
has occurred for the 3rd time.
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ﬂ Store ﬂ INDthing j

Step 1 ¥ | Pattern n times
Find | 3 8] -] +] sccumences of
| [Busssignal = [ 20oR =] [anbis w][Equas ][ E5 B[ Hex~]
Then ¥ | [Trigger and fil memony 7]

| with ¥] [Bus/Signal =l [ aoor = faneis =][> =][[e5 (B[ Hex+]

Storage interaction

Remember, sequence step storage always overrides default storage, but only for the
conditions specifically configured in the sequence step storage. You must be very careful
that you account for the interaction between default storage and sequence step storage.

For example, if you want to store only samples with ADDR in the range 5000 to 6FFF
while looking for DATA = 005E, the following sequence level could be used in some
situations:

Prior to daoing a "'Trigger and fill memorng with'' action:
Stare Mothing

Shen | Advanced [f/Then/Elze Step
If Bus/Signal DATA all bitz Equals 005E
ocours 1
Then Trigger and fll memony
with Anypthing
Elze if Bus/Signal ADDR all bitz In B ange 5000 to BFFF
Then Store zample
Gaoto 1

Notice the use of the Store sample action. This means "store the most recently acquired
sample in memory now". It does not mean, "From now on, start storing". Since the store
sample action is never executed unless ADDR is in the range 5000 to 6FFF, this branch
essentially means "While in this sequence step, store only samples with ADDR between
5000 and 6FFF".

The above example seems to imply that only samples with ADDR between 5000 and 6FFF
will be stored. However, this depends upon how the default storage has been set up.
Using the previous example, if the default storage is set to "Store Everything", and a
sample is outside of the range 5000 to 6FFF, then the Else If branch is not executed and
the Default Storage is applied. In essence, the sequence step has said what to do when a
sample has a value in a particular range, but it doesn't say what to do for samples
outside the range. Therefore, if you want to specify the sequence step storage
unambiguously, use the following:

171



Alternatively, if the default storage is set to "Store Anything", use the following:
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How to read event and action
statements

Your measurement goal is to see what data is stored in memory at the address value
406F6. To do this, you configure the trigger function to look for the pattern 406F6
(hexadecimal) on the address bus, and a rising edge on the RD (memory read) clock line.

Step1 3% | Pattern ki times

Find I 1B| —| +] occunence of
ﬂ IBus.-’SignaI LI I abDR _VI I.-’-'«II bitz ;I IEquaIs ;I I 4 05FE EI Hex v| I,tl\nd LI
%] [Bus/Signal = [ R0 =] [nign =l

Then ﬂ ITrigger and fill memary LI

8| with = | [N

As you configure the trigger function, try to think of it as constructing a sentence that
reads left-to-right.

For example:

"Find a Bus named address, and on All bits, a pattern that Equals 406F6 Hex, And a
Signal named RD with a Rising Edge. When found, then Trigger and fill memory".
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To insert events and actions

174

Step 1 El Edge
Find ¥ SusiSiwiai L e S T =] |Rising Edge ¥}

Then % ITrigger and fill mernary j

[nzert Action After [nzert Event After [AMDA0R]
[nzert Action Before Inzert Event Before [AMDAOR)
Delete Action Delete Ewvent

Events and Actions are statements, in sentence format, inserted into the trigger step to
expand its functionality.

Events are used to qualify what data is being evaluated, and what data or process is
being acted upon. When multiple event statements are used, you have the choice to
combine them with either the AND or OR logic operators. The following Event options are
available:

Bus/Signal

Anything

Nothing

Timer

Counter

Arm in from Ext. trigger

Actions are used to start processes such as timers or counters, or to start filling
memory. When multiple action statements are used, they are combined using the AND
logic operators. The following Action options are available:

Timer

Counter

Store sample
Don't store sample

W bt
Within the trigger step, click the ﬂ Event and ﬂ Action buttons, then select
insert statements Before and After as desired. If a choice is inappropriate, it is
greyed out.

Configure the new Action or Event fields that appear. The figure below illustrates
the type of selections available. Make choices according to the specific needs of
your measurement. See "Example of how to read event and action statements".



Step 1 ¥ | Edge find Patters

Find ¥ | [Bus/Signal

=] My Signal 1

j IHiSing Edge j

tnd ¥ [Bus/Signal

_‘d IM},I Bus1

Then ﬂ ITrigger and fill mernorny _EI

(=] |anbits ]| Equals

& E

See Also

Mathing

Tirner

Counter

Avrrn i from Ext. Trigger

To set store qualification
ANDing and ORing Event statements

To configure a timer
To configure a counter
To store a trigger

To recall a trigger

Bit 0

Bit 1
Bit 2
Bit 3
Bit 4
Bit &
Bit &
Bit 7

W Equals
Mot Equal To
L4
¥
§=
=
In Range
Mat In Range
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To negate a function statement

Drefault Starage [overidden by sequence level stare actions]:
ﬂ Stare ﬂ IEus.-"SignaI j IMP Bus 1 j I.-'-‘-.II bitz j IEquaIs j I:"K EI Hex "’I

| Megate Storage Qualification |

When you negate a statement in a trigger function, you are asking the analyzer to
evaluate the statement as an opposite.

Default Storage [overridden by zequence level store actions):

¥l Stare everthing except ﬂ IEus.-"SignaI j IMP Bus 1 j I.-'l'«II bite j IEquaIs j I?”‘N_E
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To modify trigger step display

Delete hnal 1 j IFlising Edge j
Shows trigger step az iffthen [read-only]

Corrvert step to ifAthen [can't undao)

All trigger functions by default are displayed in a short form that allows you to modify
them when necessary. However, the trigger step can also be displayed in two optional
ways that enable you to see them without the graphical buttons and fields, or in an
expanded form with graphical buttons and fields.

Note: The Advanced (If/Then, or Branch) trigger functions do not allow alternative

display types. By default, they are in the expanded graphical form that cannot be
changed. See the If/then (can't undo) choice below.

it
1. In the Trigger Sequence display area, click the sliEg | ¥ button in the trigger
step.

2. Select the desired display choice.
» Default - In most cases, the default form of the trigger function has all the

necessary elements for a trigger. It appears in a short form which can hide
such elements as internal occurrence counter and timer functions.

« If/then (read-only) - This choice converts the trigger step into read only
text. This choice can be switched back to the default form of configurable
fields.

e If/then (can't undo) - This choice converts the trigger step into an
Advanced IF/Then form similar to the IF/Then trigger functions under the
Advanced tab. This choice cannot be switched back to the default form.
However, since this choice is just an expanded form of the default with
configurable fields, editing the trigger step in this form is viable.

An advantage of this form is that you have access to elements such as internal

occurrence counter and timer functions. The disadvantage is that you cannot

convert back to the short form of the trigger function.
The following figure shows the same Edge trigger function in all three forms.
Step 1 = Default
Step 2 = If/then (read only)

Step 3 = If/then (can't undo)
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ANDing and ORing Event statements

When you add multiple event statements to form a complex trigger step, the statements
are combined using the logical operators AND and OR. Parentheses are also
automatically added to help show how the statement is partitioned during evaluation.

Step1 ¥ | Edge
Find ¥ | [Bus/Signal 7| [MySignal1 =] |RisingEdae ¥ [0r 7]
3| [ [Busssignal ] [OEER 7] [FisinaEdge 7] [and =]
3| [BussSignal =] MySianalz =] [FisinaEdge =] )

Then ﬂ | Trigger and fil memory x|

See Also

To insert event statements
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To store a trigger

Depending on how you want to recall stored triggers, the logic analyzer enables you to
store your trigger specification in two ways.

Most recently used trigger list

Each time you setup a new trigger and run the measurement, the trigger setup is stored
automatically in a "Most recently used trigger" list in the analyzer.

Note: The analyzer must be run before the trigger setup is stored. Also, trigger setups

are stored as part of the configuration file. If you load a new configuration file, the trigger
setups will be overwritten by trigger setups stored with the new file.

To view triggers stored automatically, click Setup>Recall Trigger, then look in the
"Most recently used trigger" list. If the list gets to long, you can move them to the
"Stored favorite triggers" list. The number of items allowed in the list is set by
Edit>Options>Trigger History Depth.

Stored favorite triggers list

When you force a save trigger operation before the measurement is run, the trigger is

placed in the "Stored favorite triggers" list. The number of items allowed in the list is
set by Edit>Options>Recent File List Size.

1. From the menu bar, click Setup>Advanced Trigger.

2. From the Advanced Trigger dialog, configure the trigger specification, then click
Store.
3. Click Ok.

Optional: You can also store a trigger through the menu bar. Click
Setup>Store Trigger.

See Also

To recall a trigger
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Recall Trigger Dialog

After a trigger is stored, it is placed in a recall list for use at a later time. Use the Recall
Trigger dialog to recall a previously used trigger, save a trigger in a favorites list, view
trigger details, or rename the trigger to a custom name.

Note: saved triggers are part of a the current configuration. If you load a new
configuration file, saved triggers in the current recall list are lost.

i Recall Trigger
Stored favorite iggers:
[f My Buz 1 =FC Then Trgger and fill memony 0K
Cancel
Renarme:
Store Selected Recent Trgoer To Favontes List
Clear
Mozt recently uged tiggers [added after each run]: Clear Al
If My Signal 1 High Then Trigger and fill rmerary
It Anything Then Tngger and hll memory Dietails
Rename Allow you to edit the name of the highlighted trigger.
Clear Clears the highlighted trigger from the list.
Clear All Clears all triggers from recall lists.
Details Shows complete definition of the highlighted trigger.

To recall a trigger

1. From the menu bar click Setup>Recall Trigger...
2. Select the desired trigger, then click Ok.

See Also

To store a trigger
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To configure a counter

Counters are available in both Event and Action statements, and like other events, they
evaluate to either true or false. Use counters to create a user-defined delay, or to create
a standard against which valid data duration is evaluated. Once configured, a counter
persists throughout all the steps of the trigger sequence.

Counter considerations:
¢ Maximum counters available is 2.

e When using counters in the transitional timing mode, one counter is used
internally so only one counter is available in a sequence step.

* Once a counter is configured, you can reuse the counter by selecting its
identification number. Each use of the counter must check it for the same value.

Note: The logic analyzer also has occurrence counters, and a reset occurrence
counter action. Occurrence counters only exist within steps that contain the "occurs"
phrase and are not affected by the other counter actions described on this page.

To insert a counter event

A counter must be started with a counter action before it can be evaluated with a counter

event.

Step 1 ¥ | Advanced It/ Then/Else Step

3 3| Counter ® 1 = B 18
focows I ] [

Then ﬂ ITrigger and fill rmemary j

1. From within the trigger Step, select the event type button, and from the
selection list that appears, select Counter.

2. Select the counter number button and choose the number of the counter you
want to test.

3. Select the operator button and choose either >= or <.
4. Enter the count value.

To insert a counter action

1. From within the trigger Step, select the insert action button, then select Insert
Action Before.

Step 1 ¥ | User defined
Find ¥ | [Timer ==l = = [ w0ons @L=[*] [and =]
3| [Busssignal =] MvBus1 =] fanbis =] [Equals =] [ B] Hex~]
Then ¥ | [Timer | [1 =] [start from reset 7]
ﬂ Courter

Rezet ocoumence counter

2. Select the action type button, and from the selection list that appears, select
Counter.
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I{__{\_

Then

atep1 ¥ | Advanced If/Then/Elze Step

ﬂ Iﬂ-.n_l,lthing j
II:ICCLI[S j I 1EI

ﬂ Counter > 1 | Inciement *|

ﬂ ITrigger and fill memony j Tner

3. Select the counter number button and choose the number of the counter you

want to test.

4. Select the operator button and choose either Increment, or Reset.

See Also

To configure a timer

To build a trigger sequence
To modify trigger step display
To negate a function statement
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To configure a timer

Timers are like stopwatches. Use timers to create either a user-defined delay or a time
standard which valid data duration is evaluated against. The timer can Start from reset,
Stop and reset, Pause, or Resume.

Timer considerations:
« Depending on the analyzer model and acquisition mode, available timers are as

follows:
Model Timing Acquisition State Acquisition Mode
Mode
1680/90 3 timers available 4 timers available
1681/91 2 timers available 3 timers available
1682/92 1 timer available 2 timers available
1683/93 0 timers available 1 timer available

e Timers are checked in event statements, and started in action statements.

e Timers must be started before they can be checked. This is done by either
including the timer start action with the timer check event within the same trigger
step or starting the timer in a preceding trigger step. The following example
shows the timer start action and check event within the same trigger

step.
Step 1 3| Izer defined
Timer e 3] [ =] - = [ 00 BI=[=] [era =]
Checked ¥ [Bus/Siana = MyBus1 =] [aitits =] [Equals =] [%
Timer Then ﬂ ITimer j I'I j IStart from reset j
Started ﬂ IGDtD j INE:Ht j

« Once a timer event is configured, you can reuse the timer by selecting its
identification number. The same timer must always be checked against the same
value. To check for different durations, use different timers.

To insert a timer check event

1. From within the trigger step, select the insert event button, then select Insert
Event Before.

Step 1 ¥|
Find ¥  Gus'Siwa g e ST 7| |Rising Edge 7]
Then * ITrigger and fill mernaorny j

[nzert Event After AMDAOR)
[nzert Event Before [AMDAOR]
Delete Event

2. Select the event type button, and from the selection list that appears, select
Timer.
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Step1 ¥
FlndJ |T|mer "’| |1 ﬂ |>=j | 1M0n: B — +|
Busz/Signal

J Armthing

rathi
Then ¥ [SReeu—

Counter
A in from Ext. Trigger

3. Select the timer identification button and choose the number of the timer you
want to use.

4. Select the operator button and choose either >= or <.
5. Enter the time value.

To insert a timer start action

1. From within the trigger step, select the insert action button, then select Insert
Action Before.

Step1 ¥ |

Find %

Then # |Trigger and fill mermary ﬂ

Inzert Action After
Inzert Action B efare
Delete Action

2. Select the action type button, and from the selection list that appears, select
Timer.

Step1 ¥ | User defined
Find ¥ | [Timer =1 =] [:= =] [ 10ons B[ =]+] [2nd =]
3| [Busssignal | MyBus1 = Janbis *[Equals =] [ B[ Hex~]
Then ¥ | [Timer J [1 =] [Start from reset =]

T imnes
J Counter

Rezet ocoumence counter

3. Select the timer number button and choose the number of the timer you want
to check.

4. Select the operator button and choose either Start from reset, Stop and reset,
Pause, or Resume.

Then ﬂ Tirmer * 1 = Start from reset *

_ _ iSkart from reset
ﬂ |Tr|gger and fill mermany ﬂ Stp a[g
Fauze

R ezume
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Note: As stated above in timer considerations, the timer start action can be placed in
either the same trigger step as the timer check event, or it can be placed in a preceding
trigger step. Checking a timer without starting it will generate an error.

See Also

To configure a counter

To build a trigger sequence

To modify trigger step display
To negate a function statement
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Marker Tasks
To create new markers

When you create a new marker, you have the option of customizing it with a user-defined
name and color. You can also position it precisely in data by either a time value or
sample number, or by a data value. Up to 1024 markers can be created.

1. From the menu bar, select Markers>New.

2. From the New Marker dialog, either accept the new default marker name and
color, or assign a custom name and color.

3. Configure the position of the new marker in the data by one of the following
methods:

» Time - Position the marker by a time value from a reference point. Reference
points are the Trigger, Beginning of Data, End of Data, or another Marker.

« Sample - Position the marker by a number of samples from a reference point.
Reference points are the Trigger, Beginning of Data, End of Data, or another
Marker.

* Value - Position the marker at a user defined value. Click the Occurs field
and configure the find data options.

Using abbreviated names

Marker names can be very descriptive. The problem with descriptive marker names is
that they are long and take up room on the display. To keep a descriptive marker name
and also minimize the amount of display real estate used, an abbreviated name can be
defined. The abbreviated name is defined by including “[]” within the descriptive name.

Example:

The name for the trigger marker is defined as: Trigger[T]. The word “Trigger” is the
descriptive name that appears within the marker tool tip. The “[T]"is the abbreviated
name that appears within the marker display bar. If an abbreviated name is not defined
within a descriptive name, the descriptive name will be displayed within the marker
display bar.

See Also

To place markers in data

Go To markers

Reading off-screen markers

To center the display about a marker
To delete a marker

To rename a marker

To sent a marker to the back

To set marker properties

To drag and drop markers in data
Marker snap to edge
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To place markers in data

Use Place Markers to quickly position a pre-defined marker in the data. Depending on
how you access the Place Markers feature, the marker is placed in the data a little
differently.

You can also move markers by dragging with the mouse or using the front-panel knobs.

Place marker at center screen

1. From the menu bar click Markers>Place On Screen.

2. Select the desired marker, then select OK. The marker will be placed at mid-
screen.

Place marker at mouse cursor

1. Point the mouse to the desired data point in the display.
2. Right-click the mouse, and select Place Markers.

3. Select the desired marker, then select OK. The marker is placed in the data at
the point where the mouse cursor was pointing.

See Also

To create new markers

Go To markers

Reading off-screen markers

To center the display about a marker
To delete a marker

To rename a marker

To send a marker to the back

To set marker properties

To drag and drop markers in data
Marker snap to edge
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Go To Markers

Use the Go To markers feature to quickly find a previously set marker in the data, or the
beginning of data, end of data, or the trigger point. The selected marker appears at the
center of the display.

>

1. From the menu bar, select Markers>Go To... or select the ___ icon in the
markers toolbar.

2. Select the marker you wish to find from the list provided.
3. Click OK.

See Also

To create new markers

To place markers in data

To center the display about a marker
To delete a marker

To rename a marker

To sent a marker to the back

To set marker properties

To drag and drop markers in data
Marker snap to edge
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To center the display about a marker

Use the center about feature to center the display around a selected marker pair. If the
marker pair is separated by a large time or sample amount, the scale of the display is
automatically changed so both markers appear on screen.

Since the center about feature centers the display around a pair (two) markers, if you
have three or more markers defined, you will have available choices for all possible
combinations of two.
1. From the menu bar, select Markers>Center About.
2. Select the desired marker combination, then select OK. The center of data
between the selected markers is set at mid-screen.

See Also
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To delete a marker

1. In the Marker Display Bar, point the mouse cursor over the marker you want to
delete.

2. Right-click the mouse, then select Delete. The marker under the mouse cursor is
deleted. To delete all markers, select Delete All.

See Also

To create new markers

To place markers in data

Go To markers

To center the display about a marker
To rename a marker

To sent a marker to the back

To set marker properties

To drag and drop markers in data
Marker snap to edge
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To rename a marker

The rename marker feature allows you to change the marker name.
1. Click in the Marker box, then select the marker you wish to rename.

2. Select Rename..., then from the pop-up keypad that appears, type in the new
name.

3. Select Ok.

Waveform Properties Ed |

Windiow F'mpertiesl Fow Properties  Marker Properties |

Marker |1 j Rename... | [™ Hide

Trigger[T] W Lock inViewer
Calor Eﬁgﬁg‘;lr&gag“z[i]ata[ﬂl I | ook b Helatie
— Poszitior] Found

Tirme ME_” | l[il frnmlTrigger j

— Commentsz

|

aF. Cancel Al | Help

See Also

To create new markers

To place markers in data

Go To markers

To center the display about a marker
To delete a marker

To send a marker to the back

To set marker properties

To drag and drop markers in data
Marker snap to edge
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To send a marker to the back

This feature is used to toggle between markers that are located in the same position. This
feature can be accessed by right clicking on the marker you want move.

1. Right click on the marker you wish to send to the back.
2. Select Send to Back from the pop-up menu.

iz
T oer Mew..
' Flace...
GoTo...
LCenter About. .

Delete
Delete Al

Bename...
. Sendto Back

ropefties...

See Also

To create new markers
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To set marker properties

Aty

Once a marker is created, you can modify any of its attributes from the Marker Properties
tab. To access marker properties, click Markers>Properties from the menu bar, then
click the Markers Properties tab.

Tip: You can also access the Properties dialog by a right-click in the display area,
then select Properties.

To rename the marker

To change the marker color

To lock marker in viewer

To change the marker type

Marker snap to edge

To rename the marker

1. From the Marker properties tab, select the Marker to rename.

2. Select the Rename button, and from the Rename keypad that appears, type the
new name, then select Ok.

Using abbreviated names

Marker names can be very descriptive. The problem with descriptive marker names is
that they are long and take up room on the display. To keep a descriptive marker name
and also minimize the amount of display real estate used, an abbreviated name can be
defined. The abbreviated name is defined by including “[]” within the descriptive name.
Example:

The name for the trigger marker is defined as: Trigger[T]. The word “Trigger” is the
descriptive name that appears within the marker tool tip. The “[T]"is the abbreviated
name that appears within the marker display bar. If an abbreviated name is not defined
within a descriptive name, the descriptive nhame will be displayed within the marker
display bar.

To change the marker color

To h

1. From the Marker properties tab, select the Marker you want to change.

2. Select the marker Color button, and from the color palette that appears, select
the new color. For custom colors, select the Other... button and create the
desired color from the color dialog that appears.

ide the marker

1. From the Marker properties tab, select the Marker you want to hide.

2. Check the Hide box. When a marker is hidden, all assigned marker properties are
retained, it is just hidden from view in the display.

To lock marker in viewer
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When viewing data in multiple display viewers, you can make a marker in one display
move and remain viewable in another display. In other words, when a marker is locked
in the viewer, it will follow the movement of the same maker as it is moved in another
viewer.

This applies only when a marker is dragged within the immediate data viewing area. If a
marker is moved by defining a new location using the markers properties dialog, it is not
guaranteed to stay in view within any of the viewers.

1. From the Marker properties tab, select the Marker you want to lock in the



display.
2. Check the Lock in Viewer box, then click Ok.

To change the marker type

1. From the Marker properties tab, select the Marker you want to change.

2. In the "Position" area of the properties dialog, select the marker type name
(Example; Time) and from the selection list that appears, select the new type.
When the marker type is changed between Time and Sample, the marker position
in the data does not change, just the unit of measure.

See Also

To create new markers

To place markers in data

Go To markers

To center the display about a marker
To delete a marker

To rename a marker

To sent a marker to the back

To drag and drop markers in data
Reading off-screen markers
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To drag and drop markers in data

Using the drag and drop feature you can move markers to new positions in the data.
1. Click and hold down the mouse button on the marker you wish to move.
2. Move the mouse cursor to the new position.
3. Release the mouse button to reposition the marker.

See Also

To create new markers

To place markers in data

Go To markers

To center the display about a marker
To delete a marker

To rename a marker

To sent a marker to the back

To set marker properties

Marker snap to edge
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Reading off-screen markers

|#-rat [ M2
b
-G00 ns -400 ns =200 ns 0= 200 ns 400 ns G500 ns
R T I T T T T T T T T I T S S S A TR R T | T T I N I e

In the upper marker display bar, markers are color coded and displayed with arrows that
point to the marker's relative location to the locally (current window) displayed data. In
the lower marker display bar, markers are displayed as color coded bars showing relative
location within the data record (global).

In the waveform display as shown above, the marker display bars appear on the
top/bottom of the display window. In the listing display, the marker display bars appear
on the left/right sides of the display window in a similar way.

il -
ITlp: You can quickly display a different region of data from the data set by double-
clicking on the global marker display bar at the bottom (waveform) or right side
(listing).
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File Management Tasks
File management

To open a configuration file

To save a configuration file

To recall a recently used configuration file
To export files

To import files

See Also
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To open a configuration file

]

L
1. From the menu bar, select File>Open or select the icon in the standard
toolbar.

Open Logic Analyzer Configuration File

Look jr: 3 Logic Analyzer ~] & ek =
| Log Filez

File narme: || Open
Files of type: IL-::gin: Analyzer Configuration [*.ala) j Cancel

[T Open az read-only

Dwner: | [T Setup only

Braject: |

Diezcription: :l
[e

Yersian: D ate: I

2. Select the file configuration you wish to open.
3. Select Open.

Note: configuration files that include trace data will be much larger than files that do
not contain trace data.

The Owner, Project, and Description dialogs are used to help identify configuration
files. The configuration file was created with the software version shown in the Version
dialog. The Date dialog displays the date the configuration file was created. The Setup
only checkbox is checked if the configuration file contains only the instrument settings.
If the Setup only box is not checked then the configuration files contains the instrument
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settings and the trace data.

Note: ir you are using the logic analyzer without a keyboard, you can access an on-

screen keyboard by selecting Start>Programs>Accessories>Accessibility>0n-
Screen Keyboard.

See Also

The ALA Format
To import files
To export files
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To save a configuration file

The save feature allows you to save a configuration file for later use. The first time a file
is saved the logic analyzer configuration file dialog box will appear. The Save As...
feature allows an existing configuration file to be saved under a different name.

1. From the menu bar, select File>Save or select the icon in the standard
toolbar.
Save Logic Analyzer Configuration File HE

Save jm: I-ﬁMyDncuments j | ﬁl |

File name: I Save
Save as wpe; I Logic Analyzer Configuration [*.ala) j Cancel
Oaner: I [T Setup only
Froject: I

Description: ;I
Wersion; 00.00.0025-07M ay2001 Date: [pap 8, 2001 11:03:33

2. Enter the name of the configuration you wish to save.

3. If desired, complete the Owner, Project, and Description dialogs. These
dialogs help to identify the configuration files when they are reopened.

4. Select the Setup only checkbox if you wish to save only the instrument settings
and not the trace data.

Note: configuration files that include trace data will be much larger than files that do
not contain trace data.
5. Select Save.

The Version and Date dialogs are automatically generated and cannot be edited. The
configuration file was created with the software version shown in the Version dialog. The
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Date dialog displays the date in which the configuration file was created.

Note: ir you are using the logic analyzer without a keyboard, you can access an on-

screen keyboard by selecting Start>Programs>Accessories>Accessibility>0n-
Screen Keyboard.

See Also

The ALA Format
To import files
To export files
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To recall a recently used configuration
file

1. From the menu bar, select File.
2. Select the configuration file you wish to open from the list provided.

[ Mew Ctrl+H
= Open... Chrl+0
Cloze Ctrl+F4
E Save Ctrl+5
Save s,
&b Frint.. Chil+P
Export...
|rpart....

1 C:Ay Documentz default. ala

2 C:hp Documentzhdata. ala
3 C:hMy Documentzhproject]. ala
4 C:hMp Documentshtest. ala

Ezit
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To import files

The Import dialog allows you to import XML based text files previously exported using the
Export dialog or created using the Config Translator Application. The imported file may
contain data or just the configuration setup information.

Import/Export considerations:

* Neither XML or CSV files can re-create a complete logic analyzer configuration.
Use configuration files (.ala) if you want to reload complete data and tool
configurations.

e« (CSV files cannot be imported back into the logic analyzer.

e XML files can be imported, but some tool configuration information is lost. See
below for a complete list.

 Generally, exported files should be imported into similar analyzers (same
hardware configuration).

* Bus/signal folders are not imported. All bus/signals names are imported back to
the root level of the bus/signal name.

e Clock channel mapping is not imported.

Note: 1fitis important to keep clock channel mapping, use configuration files
(.ala) .

To import a file

1. From the menu bar, select File>Import.

2. In the File name: field, type in the desired file name.

3. In the Files of type: field, select the .txt file format type.
4. Click Open.

Import EE
Laak jn: I — Logic Analyzer j | I=j€| I
" Log Files

hardware_log. bt

File narme: [| Dpen
Files of type:  [Import file type [~ 4] [ Cancel

[T Open az read-only

Help

While running an import, all other operations are disabled until either the user cancels the
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import via the cancel - toolbar button, or the import operation completes. The status
bar at the bottom of the display will show the progress of the import process.

Information not imported from XML file

Clock channel mapping.

In state acquisition mode, the clock mode and clock description.

Bus and signal order. (Names and channel assignments are exported.)
Filter information. (Other tool types are exported.)

Interface layout.

Changes in column or row properties.

Marker information.

Trigger history.

Note: if any of the above items are important to your post-processing, please save
data in a configuration (*.ala) file.

See Also

The XML Format
To export files
Config Translator Application
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To export files

The Export dialog allows you to export most configuration setup information,
measurement data, and generated tool data such as Inverse Assemblers to a file on a
disk. Data is exported in either in XML text format (.txt) or Comma Separated Value
format (.csv).

Import/Export considerations:

Neither XML or CSV files can re-create a complete logic analyzer configuration.
Use configuration files (.ala) if you want to reload complete data and tool
configurations.

CSV files cannot be imported back into the logic analyzer.

XML files can be imported, but some tool configuration information is lost. See
below for a complete list.

Generally, exported files should be imported into similar analyzers (same
hardware configuration).

Bus/signal folders are not imported. All bus/signals names are imported back to
the root level of the bus/signal name.

Clock channel mapping is not imported.

Note: 1fitis important to keep clock channel mapping, use configuration files
(.ala) .

To export a file

206

A WN R

From the menu bar, select File>Export.

In the File name: field, type in the desired file name.

In the Save as type: field, select the desired file format type.

In the Data Range section, select the data range you want to export.
e All - Exports all data in memory.

« Time - Exports data between the specified time values.

e« Sample - Exports data between the specified sample numbers.

« Marker - Exports data between the specified markers.

e Setup Only - Exports only measurement configuration, no data.

Click
Save.



E xport E |

Save in; IE Logic Analyzer j | IfFl |

_[:| Log Files
LabelDict. Txt

File narme: I Save
Save as lype: ITe:-ct File [*.tat] j Cancel
— D ata Range

5 Al
™ Time from: |-52.4288 ms =] bo|5242675ms 2|
" Sample  from: |-1048576 2| to: [1048575 B
™ Marker from: IEeginning Qf Drata j L IEn-:I Of Data j
™ Setup Only

Help

Note: when selecting a range of samples, be sure to include the ending transition to

ensure a complete display of the selected range. The last sample specified is not included
in the output.

While running an export, all other analyzer operations are disabled until either you cancel

the export operation using the cancel button = in the toolbar, or the export operation
completes. The status bar at the bottom of the display window shows the progress of the
export process.

Information not imported from XML file

Clock channel mapping.

In state acquisition mode, the clock mode and clock description.

Bus and signal order. (Names and channel assignments are exported.)
Filter information. (Other tool types are exported.)

Interface layout.

Changes in column or row properties.

Marker information.
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» Trigger history.

See Also

The XML Format
The CSV Format
To import data
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Searching
Searching

The logic analyzer allows you to search for data patterns, time values, or sample
numbers.

To search for a value - This search option locates a specified data pattern or value. You
can qualify your search by specific bits, data patterns, equality, and range operators. The
search result is placed at the center of the display.

To perform complex pattern searches - This search option locates specified data patterns
or values by expanding the search criteria to include more than one event. You can
qualify your search by specific bits, data patterns, equality, and range operators. The
search result is placed at the center of the display.

To Go To a specific position in the acquisition - This search option locates an individual
time value, sample number, or a marker. The search result is placed at the center of the
display.
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To search for a value

This search option locates a specified data pattern. You can qualify your search by
specific bits, data patterns, equality, and range operators. The search result is placed at
the center of the display.

1. From the menu bar select, Edit>Find or click the icon in the standard
toolbar.

2. In the Find dialog, select the number of the occurrences you wish to find, then
choose the start location.

Note: positive numbers indicate that the search operation should proceed towards
the end of the data. Negative numbers indicate that the search operation should
proceed towards the beginning of the data.

3. Configure the event you wish to locate.
4. Click OK.

Fir'u:ll 1 El —| +| occumence from IDispIay Center j
ﬂ [MyBus 1 =] {adtits x| |Equals R ESEETIRER

When I Present j

Stare Favaonte = | Hecal Favarte vl Options... | aF, | Cancel

e"lan .

5. Click the Previous A or Next tH icons to see more occurrences.

P S—
Tlp: As you configure the find function, try to think of it as constructing a sentence
that reads left-to-right.
For example:

"Find 1 occurrence from the Display Center of a bus named My Bus 1, and on All bits a
pattern that Equals XX Hex, display the event When all criteria is Present."

Note: The find qualifiers with an operator (Present>, Present>=, Present<=, Present>)
and the "Present for Range" and "Not Present for Range" allow the user to specify a time
duration. This means that the find event specified in the expression area will be found
based upon the given time and operator. The other qualifiers (Present, Not Present, and
Entering) do not allow a time duration.

See Also

To perform complex pattern searches
Store Favorite

Recall Favorite

Options
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To perform complex pattern searches

This search option locates specified data patterns by expanding the search criteria to
include more than one event. You can qualify your search by specific bits, data patterns,
equality, and range operators. The search result is placed at the center of the display.

1. From the menu bar select, Edit>Find or click the icon in the standard
toolbar.

2. In the Find dialog, select the number of the occurrences you wish to find, then
choose the start location.

Note: positive numbers indicate that the search operation should proceed towards
the end of the data. Negative numbers indicate that the search operation should
proceed towards the beginning of the data.

3. Configure the event you wish to locate.

4. Select the drop down menu to choose the type of event you wish to add. Select
Insert Event After to insert a new find event after the current event, or select
Insert Event Before to insert a new find event before the current event. The
Delete Event option will delete the current event only if there is more than one
event present.

i Find

Findl 1 B| —| +| ocourence from |Display Center =]

B MyBus1 =] |abits ¥] [Equals =] | [B] Hex =]
Inzert Event After [AHDAOR)

Inzert Event Before [AMDA0R]
[elete Event |

Options. .. | Ok | Cancel Help

5. Select either AND or OR from the box that appears after you add a search
option. AND'ed searches find occurrences of both events, while OR'ed searches
find occurrences of either event.

6. Select the bus or signal name and enter the value you want to locate.

7. Click OK.

e"lan .

8. Click the Previous A or Next tH icons to see more occurrences.

P —
Tlp: As you configure the find function, try to think of it as constructing a sentence
that reads left-to-right.

For example:

"Find 1 occurrence from the Display Center of a bus named My Bus 1, and on All bits a
\pattern that Equals XX Hex, display the event When all criteria is Present."
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Note: The find qualifiers with an operator (Present>, Present>=, Present<=, Present>)
and the "Present for Range" and "Not Present for Range" allow the user to specify a time
duration. This means that the find event specified in the expression area will be found

based upon the given time and operator. The other qualifiers (Present, Not Present, and
[Entering) do not allow a time duration.

See Also

To search for a value
Store Favorite

Recall Favorite
Options
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To Go To a specific position in the

acquisition

This search option locates a specified time value, sample number, or a marker. The

search result is placed at the center of the display.
1. From the menu bar, select Edit>Go To.

2. From the Go To dialog, choose either Time, Sample, or Markers.

FiTimin 0= E|—|+|

ok

" Sample I B| -

+

Cancel

" Markers| Trigger

Beginning Of Data
End Of Data
Found

k41

e

3. Enter the value you want to locate or select the marker you want to locate.

4. Click OK.

PR

Tip: You can also access the Go To dialog by right-clicking in the display area.

213



Favorite Find Pattern

To store a favorite a pattern

To recall a favorite pattern
To delete a favorite pattern

To store a favorite pattern

1.
2.
3.

4.
5.

1.

From the menu bar select, Edit>Find, or click the icon.
Set up the pattern you want to find.
Click Save Favorite.
Favorite
]
Cancel
Enter the name of the pattern.
Click OK to save the pattern.
To recall a favorite pattern
From the menu bar select, Edit>Find, or click the icon.

2.

214

Select Recall Favorite, then select the pattern you want to use from the drop
down menu.

I
Find| 1 B| —| *| occurence from |Di3play Center ﬂ
¥ MyBus1 =] [anbits =] [Equals =] [#< B Hex~]

YWhen |F"resent ﬂ

Store Favorte -

it - | Ophiors... | ak. Cancel Help
1 - WyFavarite #1

Clear...
Clear Al



3. Click OK.
To delete a favorite pattern

1. From the menu bar select, Edit>Find, or click the icon.

2. Select Recall Favorite, then select Clear.

\Note: To clear all of the patterns, select Clear All.

3. Select the pattern you wish to delete from the list provided.
4. Select Clear.

See Also

Searching
Find Options
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Find Options

When searching for a pattern you can place a marker at the occurrence.

From the menu bar select, Edit>Find, or click the icon in the standard
toolbar.

Setup the pattern you want to find.
Click Options.

Find Options |
—when Found ]
[~ Place o
irlace ; I <hew marker: J Coira]

I | Greateinew marten on Fndl e Frey

[T Place new marker on each occumence

IHEw marker nanme: I i |

To use the Place function

1.

Select Place, then choose the marker you want to place from the drop down
menu.

a. For <new marker>, enter the name of the new marker.

b. Select Create new marker... if you want a new marker at each occurrence of
the pattern.

Select OK.

To use the Place new marker on each occurrence

function
1. Select Place new marker on each occurrence.
2. Enter the name of the new marker.
3. Select OK.

See Also

Searching
Favorite Find Pattern
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Capturing Data
Capturing Data

A logic analyzer is used to view timing relationships among many signals, or if you need
to trigger on patterns of logic highs and lows. A logic analyzer is actually two analyzers in
one: a timing analyzer and a state analyzer. A timing analyzer is a logic analyzer that
samples based on an internal clock signal. This kind of sampling is also known as
asynchronous sampling. A state analyzer is a logic analyzer that samples based on a
clock signal (or signals) from the device under test. Typically, the signal used to set up
sampling is a state machine or microprocessor clock signal. This type of sampling is also
known as synchronous sampling.

How to set up logic analyzer measurements.

To set the acquisition mode - Before viewing a signal, you must select either a
timing analyzer or a state analyzer. A timing analyzer samples based on an
internal clock, and a state analyzer samples based on a clock signal from the
device under test.

To set the sampling period - The timing analyzer works by sampling the input
waveforms to determine whether they are high or low. The state analyzer has to
restrict the sampling of data to times when only the desired data is valid and
appears on the signal lines.

To start/stop measurements - There are two types of run modes; the single run
measurement will save captured data to trace memory one time. The run
repetitive measurement will save the captured data to trace memory repetitively.
Stopping a run determines how much data is captured and placed in trace
memory.

Trigger position - The trigger position specifies the amount of trace memory used
for samples captured before the trigger.

Triggering

e Simple Trigger - The Simple Trigger allows you to quickly select a qualifier to
compare the incoming bus or signal with.

e Advanced Trigger - The Advanced Trigger is used to configure triggers that
require multiple conditions to be true before a trigger occurs.
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To start/stop measurements

To run the analyzer in single mode - The single run measurement will save captured data
to trace memory one time. The amount of data stored during a single run is equal to the
amount of trace memory allotted. For example, if trace memory is equal to 2M then the
amount of data stored after one run is equal to 2M.

To run the analyzer in repetitive run mode - The run repetitive measurement will save the
captured data to trace memory repetitively. The amount of data stored in a repetitive
run is the same as a single run. During a repetitive run once the trace memory is full the
system clears the trace memory and begins to refill with new data. This cycle will
continue until the run is stopped.

To stop the analyzer - When a measurement is stopped the amount of data gathered is
equal to the amount of trace memory used up until the stop occurred. For example, if
trace memory is equal to 2M and the measurement is stopped exactly half way through
the run then the amount of data in trace memory would equal 1M.

To run the analyzer in single mode

1. From the menu bar select Run/Stop>Run, or click the - icon from the
run/stop toolbar.

To run the analyzer in repetitive run mode

(L]
1. From the menu bar select Run/Stop>Run Repetitive, or click the = icon
from the run/stop toolbar.
To stop the analyzer
1. From the menu bar select Run/Stop>Stop, or click the = icon from the
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To print

data and screens

To print data and screens

There are three ways to create printed documentation of your measurement.

Print data

From the logic analyzer's File>Print dialog, print the current measurement data in
memory from either the listing or waveform display viewer windows. You can print All
data, or print just a defined range of Time (waveform) or Samples (listing). Data is
printed from smallest time/sample to largest.

Copy text to clip board

When in the listing display window, you can draw a rectangle in the listing display area,
then copy the region. Text is copied to the system clip board. To print the text, you

must paste the text into a word processor or excel spreadsheet and print from that
application.

e Copy screen to clip board

Use the Edit>Copy Screen function to copy a bitmap of the active screen into the
system clip board. To print the screen, you must paste the bitmap into a graphics

editing program and print from that application.

Note: The first time you access the print dialog, you are asked to install a printer.
Follow the directions in the printer install dialogs that appear.

To prlnt

data

From the menu bar, select File>Print..
In the "Print What" section, select the de5|red display viewer window.

Click Options..., then select the desired bus/signals to print. To select a bus or
signal, click on the name in the left pane, then click the right-arrow button to
move the selection to the right pane. Click Ok.

4. In the "Print range" section, set the desired range using the "from" and "to" values.
5. Click OK to print the specified data.

To co py

3.

and print text

From the listing display area, position the mouse cursor over the upper-left
corner of the desired display region.

Click and hold the left mouse button, then drag the mouse cursor to the lower-
right corner. Release the mouse button. A rectangle is drawn around the defined
region (snaps to state lines and bus/signal columns).

From the shortcut list that appears, click Copy Text.

Open a word processor or excel spreadsheet program, paste the text into the
program, then print the screen.

and print a screen

Click Edit>Copy Screen. The currently displayed window is copied into the
windows clip board buffer.

Paste the contents of the clip board buffer into a graphics editing program of your
choice.

Print the screen from the graphics program.

See Also
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To Install a printer
To connect a LAN
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To install a printer

Local and network printers are installed outside of the logic analyzer environment using
the Windows printer install wizard.

1. Click Start>Settings>Printers.
2. Click on an existing printer, or click Add Printer.
3. Follow the Windows printer install wizard instructions.
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To connect a LAN

Local area networks (LAN) are install outside of the logic analyzer environment using the
Windows network configuration wizard.

1. Click Start>Settings>Network and Dial-up Connections.
2. Click on an existing connection, or click Make New Connection.
3. Follow the Windows network install wizard instructions.
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Product Overview
Product Overview

The Agilent Technologies 1680/90-series logic analyzers provide a variety of channel
widths, memory depths, and state and timing acquisition speeds (see tables below). The
1680A/AD-series comes with a large integrated 12.1-inch color flat panel display which
can show up to 22 waveforms on screen simultaneously. The 1690A/AD-series is a PC-
hosted model which allows you to carry out your measurement and debug work in your
PC environment.

Both model series have the familiar Windows-based user interface which takes the
complexity out of making logic analyzer measurements. You can perform all operations
directly from one window. See "Intrinsic Support" below.

Agilent’s Simple, Quick and Advanced Trigger functions take the complexity out of
triggering. Use Simple Trigger’s pull down menus to define events in terms of edges and
patterns. With Quick Trigger you can see if a suspect event ever reoccurs by just
drawing a box around the event in the display. Quick trigger will do the rest! Use
Advanced Trigger’s drag and drop graphical icons with sentence-like structures to
customize complex trigger scenarios.

Table of 1680A/AD-series channel, memory, and speed
Table of 1690A/AD-series channel, memory, and speed
Front Panel Operation

Characteristics

Specifications

Keyboard Commands

Supplied Accessories

1680A/AD-series 1690A/AD-series

PS2 mouse IEEE 1394 PCI card and cable
Mini keyboard Laptop IEEE 1394 cable
Front panel cover Accessory pouch

Accessory pouch

Optional Accessories

* Rack Mount Kit - Option 1CM
e Additional IEEE 1394 PCI card and cable

Documentation
Quick Start/Installation Guide

The Quick Start/Installation Guide gives you information on how to connect system peripherals
and probing. Also included is an overview of the interface and information on installing
software upgrades. Use this guide to quickly get familiar with the analyzer and also as a
future reference for keeping your analyzer up-to-date and running properly.

Online Help System

The Online Help gives you product reference and feature information. Also included is a
tutorial showing you how to make a basic measurement and links to time-saving features and
concepts.
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Agilent Technologies Web Sites
Corporation/Contact

Corporation - http://www.agilent.com
Contact Us - http://www.agilent.com/find/contactus/
Notify Me - http://www.agilent.com/find/notifyme

Product Information
Logic Analysis - http://www.agilent.com/find/logicanalyzer/
1680/90 Analyzer - http://www.agilent.com/find/digitaldesign/
Software Updates - http://www.software.cos.agilent.com/1680-1690

Documentation

Web-based documentation - http://www.cos.agilent.com/manuals/

Intrinsic Support

Because the Agilent 1680A/AD-series products operate in a Microsoft Windows 2000
Professional environment, intrinsic support shall only cover the Agilent Logic Analyzer
application. Intrinsic support shall also cover any Windows 2000 Professional operating system
services utilized by the Agilent Logic Analyzer application:

¢ Print from the Agilent Logic Analyzer application.
¢ Networking.
¢ File management from the Agilent Logic Analyzer application.

Because the Agilent 1690A/AD-series products operate on a hosted desktop PC, support shall
only cover the Agilent Logic Analyzer application and the IEEE 1394 interface to the host PC.
Intrinsic support shall not cover any other Windows 2000 Professional operating system issues
other than those listed above. Other Windows 2000 Professional issues shall be considered
Microsoft issues.

Note: Any customer-installed applications on an Agilent 1680A,AD-series product shall
not be supported by Agilent. Customers must contact the software vendor for support.

See Also

Tutorial - Getting to know your logic analyzer
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Table of 1680-series channel,
memory, and speed

Model

Channel Count and Memory Depth

1680A

136-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep (full/half
channel)

Transitional timing: 200 MHz, 256K deep

1680A/D

136-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep

1681A

102-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep (full/half
channel)

Transitional timing: 200 MHz, 256K deep

1681A/D

102-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep

1682A

68-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep (full/half
channel)

Transitional timing: 200 MHz, 256K deep

1682A/D

68-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep

1683A

34-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep (full/half
channel)

Transitional timing: 200 MHz, 256K deep

1683A/D

34-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep
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Table of 1690-series channel,
memory, and speed

Model

Channel Width and Memory Depth

1690A

136-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep
(full/half channel)

Transitional timing: 200 MHz, 256K deep

1690A/D

136-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep

1691A

102-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep
(full/half channel)

Transitional timing: 200 MHz, 256K deep

1691A/D

102-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep

1692A

68-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep
(full/half channel)

Transitional timing: 200 MHz, 256K deep

1692A/D

68-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep

1693A

34-channel
State: 200 MHz, 256 K deep

Timing: 400 MHz/800 MHz (full/half channel), 512 K/1 M deep
(full/half channel)

Transitional timing: 200 MHz, 256K deep

1693A/D

34-channel
State: 200 MHz, 1 M deep

Timing: 400 MHz/800 MHz (full/half channel), 2 M/4 M deep (full/half
channel)

Transitional timing: 200 MHz, 1 M deep
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Front Panel Operation

The front panel interface consist of knobs and buttons that you use to setup and run
measurements. There are also shortcut buttons that quickly access commonly used
dialogs in the interface.

All functions available with the front panel knobs and buttons can also be performed in
the graphical user interface (GUI). Unlike in the GUI, where you can block access by
disabling menus and toolbars, the front panel buttons/knobs cannot be blocked.
However, when a front panel action is not valid, an audible "beep" will sound.

Ru n/Stop

Item Description

Run Single Runs a single acquisition. The Run Single button turns green indicating
when a Run action is valid. While the analyzer is running, the light goes
out.

Run Rep. Runs a repetitive acquisition. The Run Repetitive button turns green

(Repetitive) indicating when a Run Repetitive action is valid. While the analyzer is
running, the light goes out.

Stop Stops the current acquisition. The Stop button turns red during a Run
cycle indicating when the Stop action is valid.

Save/Open Setup

Item Description
Open Setup Accesses the Open Configuration dialog.
Save Setup Accesses the Save Configuration dialog.
Default Setup Resets setup to the default power up configuration.

General purpose knob

The general purpose knob acts on the field that has the current focus. Fields that have
the current focus have the blue background. The general purpose knob is typically used
to increase/decrease numeric values such as waveform scale and delay.

Alphanumeric Keypad
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Item Description
Enter Accepts value or configuration change and exits dialog.
Tab Scrolls configuration fields left-to-right and top-to-bottom.

Backspace (left
arrow)

Backspaces cursor in an alphanumeric assignment field.

Esc In Ok/Cancel dialogs, the escape key acts as a cancel operation and exits
the dialog.

Keypad Used for alphanumeric entry.

Units Sets unit of measure.

Shortcuts

P Shortcuts Tl

. Eatur.i—J

' Trigger I

Wavelorm I
Listing I

File Mgr
I Print I

[ Find '

rHtlgj

Item Description

Setup Accesses Buses/Signals tab in the Analyzer Setup dialog.

Waveform Accesses Waveform display window. When the Waveform display is
active, the button turns green.

Listing Accesses Listing display window. When the Listing display is active, the
button turns green.

Find Accesses advanced search dialog.

Trigger Accesses advanced trigger dialog.

File Mgr Accesses the Explore file manager dialog.

Print Accesses the Print dialog.

Help Accesses the online help system's main window. Same as F1 key.

Vertical
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" i Vertical ~——-\II

Size
Pluq
Serall
Line
Item Description

Size Adjusts height of all waveform rows. The selection lights up green
indicating it's part of the waveform group, and that the waveform group is
currently active.

Page Scrolls a page at a time of Listing data. The selection lights up green
indicating it's part of the listing group, and that the listing group is currently
active.

Scroll Scrolls row at a time of Waveform data. The selection lights up green
indicating it's part of the waveform group, and that the waveform group is
currently active.

Line Scrolls a line at a time of Listing data. The selection lights up green
indicating it's part of the listing group, and that the listing group is
currently active.

Horizontal
o Horizontal S

Tima/Div

Bus'Sig

Dielay

Colamn

Item Description

Time/Div Changes time/division scale of Waveform display. The selection lights
up green indicating it's part of the waveform group, and that the
waveform group is currently active.

Bus/Sig Scrolls first column to last column in Listing Display. The selection
lights up green indicating it's part of the listing group, and that the
listing group is currently active.

Delay Changes delay of Waveform display. The selection lights up green
indicating it's part of the waveform group, and that the waveform
group is currently active.
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Column

Scrolls a column at a time of Listing data. The selection lights up
green indicating it's part of the listing group, and that the listing group
is currently active.

Marker

i Marker —-\\

Item Description
Move marker Moves selected marker in the display.
knob
Choose marker Selects marker for "Move" operation. Press button to scroll through
button available markers. If no markers are defined, operating the knob an

Choose button will create an M1 marker for you.

For more marker information, refer to "Working with markers".
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Probing

232

The following probing options are available:
e General Purpose Probing (Standard)
e Adapter to board connectors (Optional)
* Analysis probes (Optional)
So far we've talked about some of the differences between scopes, timing and state

analyzers. Before we're ready to apply these new tools, we should talk about one more
subject - the probing system.

A scope probe is designed to gain easy access to the target system while minimizing the
signal distortion. Since we want to look at parametric information like voltage levels and
rise times, it is important that the probe doesn't load the circuit under test significantly. A
typical scope probe has 1 M ohm impedance shunted by 10 pF, depending on the
bandwidth required.

Logic analyzer probes are designed to allow connection of a high number of channels to
the target system easily by trading off amplitude accuracy of the signal under test.
Remember that a logic analyzer only distinguishes between two voltage levels!

Traditionally, logic analyzers used active probe pods, which had an integrated signal
detection circuitry for eight channels integrated. From these pods, we could connect with
leads to the circuit under test.

The typical impedance of a logic analyzer probe is in the area of 100 k ohm shunted by 8
pF at the input of the active pod. The connecting wires, however, add another 8 pF stray
capacitance, giving a total of 16 pF per channel.



General Purpose Probing

Physical connections to digital systems must be reliable and convenient to deliver
accurate data to the logic analyzer with minimum intrusion to the target system. The
standard general purpose probing solution shown below is shipped with the logic
analyzer. Each channel is terminated at both ends with 100k ohm and 8 pF.

The standard set plugs directly into any .1-inch grid with 0.026 to 0.033-inch diameter
round pins or 0.025-inch square pins. All probe tips work with the Agilent Technologies

5059-4356 surface mount grabbers and the Agilent Technologies 5959-0288 through-hole
grabbers.
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Adaptor to board connectors

High Density Termination
Adapter ES3464

Terrmination adapter
01e50-63203

Frobe Cable

N

Frobe Cable l, l,

AN

PC Board M

}
PZ Board g

Both the 01650-63203 and the E5346A adapters include termination for the logic
analyzer. The 01650-63203 termination adapter plugs into a 2 x 10 pin header with 0.1
inch spacing. The E5346A high-density adapter connects to an AMP "Mictor 38"
connector.

Analysis Probes

Connecting a state analyzer to a microprocessor system requires some effort in terms of
mechanical connection and clock selection. Remember, we have to clock the state
analyzer whenever data or addresses on the bus are valid. With some microprocessors it
might be necessary to use external circuitry to decode several signals to derive the clock
for the state analyzer.

Analysis probes (formerly called preprocessors) are microprocessor-specific interfaces
that make it easier to probe buses. Generally, analysis probes consist of a circuit board
that attaches to the microprocessor (possibly through an adapter) and a configuration
file. The configuration file sets up the logic analyzer's clocks, buses, and signals correctly,
and may include an inverse assembler. The circuit board provides access to logical groups
of pins through headers designed to connect directly to the logic analyzer.
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Self Tests

The Self Test menu checks the major hardware functions of the analyzer to verify that the
analyzer is working correctly. A description of each test is found below.

If after completing the self tests you have failures, or you have questions about the
performance of the logic analyzer, contact Agilent Technologies sales or support at
http://www.agilent.com/find/contactus.

For more contact information, refer to Product overview.

To access self test menu

1. From the menu bar select Help>Self Test>Analyzer Self Test.

2. The first time the self test menu is accessed, a warning message comes up,
"Running self tests will invalidate acquired data." Select OK to bring up the
menu.

3. Select either a single test or to run all tests. As the test is running, test progress
is reported in the lower art of the dialog.

Self test descriptions

Register Test
Memory Test
Comparator Test
Trigger Bus Test
Trigger Arm Test
Clock Paths Test
Memory Modes Test
Calibration Test

Register Test

The Register Test verifies that the registers of each acquisition IC are operating properly.
Test patterns are written to each register on each acquisition IC, read, and compared
with known values. The registers are reset, and verified that each register has been
initialized. Test patterns are then written to ensure the chip address lines are not shorted
or opened. Finally test data is written to registers of individual acquisition ICs to ensure
each acquisition IC can be selected independently.

Passing the Register Test implies that the acquisition IC registers can store acquisition
control data to properly manage the operating of each IC.

Memory Test

The Memory Test verifies that each bit in the acquisition memory IC can be written with a
logic "0” and logic “1” through the Serial Access Memory port. Test data is generated
using a shifting test register in the acquisition ICs. The serialized test patterns are then
sent to the memory port of each acquisition memory IC and stored. The data in the
acquisition memory ICs are then downloaded and compared with known values.

Passing the Memory Test implies the acquisition memory can store data written through
the memory port. This test along with the Memory Modes Test provides complete testing
of the memory ICs.

Comparator Test

The Comparator Test ensures the data signal comparators in the module front end can be
set to their maximum and minimum thresholds and that they recognize activity at the
signal inputs. A clock signal is routed to a test port on each comparator. The threshold is
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then set to the minimum value. The comparator output is then read and compared with a
known value. The threshold is then set to a maximum value. The comparator output is
again read and compared with a known value.

Passing the Comparators Test implies that the front-end comparators are operating
properly, can recognize both a logic *0” and logic “1”, and can properly send the
acquisition data downstream to the acquisition ICs.

Trigger Bus Test

The Trigger Bus Test verifies the trigger resource lines that run between each acquisition
IC. The test ensures that the trigger resource lines can be both driven as outputs and
read as inputs. The resource registers are written with test patterns, read back, then
compared with known values. The resource registers are then written with test patterns,
read back from a different acquisition IC, then compared with known values.

Trigger Arm Test

The Trigger Arm Test verifies that the local arm signal can be received by the master
acquisition IC on the acquisition board. The test also verifies the global arm signal can be
driven by each acquisition IC on a master board and received by all acquisition ICs on the
card. The arm lines are asserted and read at the acquisition ICs to ensure each
acquisition IC recognizes the signal.

Passing the Trigger Arm Test implies any acquisition IC can arm the card and that all
acquisition ICs can recognize the arm signal.

Clock Paths Test

The Clock Paths Test verifies that the system Master, Slave, and Psync clocks are
functional between the acquisition ICs. The module is configured to take a simple
measurement. Test data is then created at the comparators and an acquisition taken. The
resulting data is then downloaded and compared with known values.

Passing the Clock Paths Test implies that all acquisition IC clock lines can be driven by
each acquisition IC and can be received by each acquisition IC in the module.
Consequently each acquisition IC can reliably acquire data in response to the acquisition
clock signal

Memory Modes Test

The Memory Modes Test verifies the CPU interface can properly manage the acquisition
memory unload in full-channel, half- channel, count only, and interleaved modes. Test
data is written to acquisition memory. Different unload modes are selected, then the data
is read and compared with known values.

Passing the Memory Modes Test implies that the data can be reliably read from
acquisition memory in full-channel, half-channel, count only, and interleaved mode. This
test along with the Memory Test provides complete testing of acquisition memory
downloading through the 1394 interface.

Calibration Test

The Calibration Test ensures that each acquisition IC in the module can perform an
operational accuracy self-calibration. Various self-calibration routines are initiated. The
results of each self-calibration routine are then checked to see if the self-calibration was
successful or not.

Passing the Calibration Test implies that the module can reliably perform an operational
accuracy self-calibration. Consequently the incoming data path is optimized to reduce
channel-to-channel skew so the acquisition ICs can reliably capture the incoming data.



Menus
Menus

File Menu

Edit Menu
View Menu
Setup Menu
Tools Menu
Markers Menu
Run/Stop Menu
Window Menu
Help Menu
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File Menu

[ Mew Chrl+N
(= Open... Crrl+0
Cloze Ctrl+F4
H Save Chrl+5
Save bz,
&P Print... Chil+F
Expoart...
Irnpoart....

cEesent Eanfigunatiam Eiless:

E xit

New

Open

Close
Save
Save As
Print

Export
Import
Recent Configuration Files

Exit
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Creates a new logic analyzer
configuration file.

Opens a previously saved logic analyzer
configuration file. Secondary display
windows are not restored.

Closes the active window after asking
whether to save its data.

Saves changes to the currently open
configuration file.

Saves the currently open configuration
file to a new name.

Prints displayed data within a defined
range.

Exports data in a defined range.
Imports a defined file.

Lists recently opened files for quick
reference or access.

Closes the logic analyzer user interface
window.



Edit Menu

38 | e [Btrl+e
.}E. [ [Btr{F=
[Eapy [Etr+E
Copy Screen
E Easte [Etr{s
Inzert Bus/Signal [nka Window. .. Akl
Eemove BusdSmamnal Eramm i
Window Properties. . al+F
Smitaals..
d Find... Ctrl+F
" Find Previous Shift+F3
¥ Find Mest Fa
I Go Ta Beqginning Ctrl+B
T GoTo Trigger Chrl+T
M GoToEnd Ctrl+E
GoTa... Ctrl+G
Optionsz...

Undo Undo the last user action. This includes any properties that have changed such as column
color, column width, column move, column insert, column delete, etc. Items that cannot be
undone include scrolling, acquisition runs and simple trigger modifications.

Cut Cuts the selection from alphanumeric fields in listing and waveform windows. Alphanumeric
fields in lower level modal dialogs are cut using keyboard commands (accelerator keys). Cu
selections are pasted to the clipboard.

Copy Copies the selection from alphanumeric fields in listing and waveform windows. Alphanumer
fields in lower level modal dialogs are copied using keyboard commands (accelerator keys).
Copied selections are pasted to the clipboard.

Copy Copies the current screen to a bitmap and places it on the system clip board.

Screen

Paste Pastes the cut or copied data that is stored in the clipboard into the alphanumeric field.
Alphanumeric data is pasted into fields in lower level modal dialogs using keyboard
commands (accelerator keys).

Insert Inserts a predefined bus or signal into the display.

Bus/Signal

Into

Window

Remove Deletes the highlighted bus or signal from the display window.

Bus/Signal
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From
Window

Window
Properties

Symbols
Find

Find
Previous
Find Next
Go To
beginning
Go To
Trigger
Go To End
Go To
Options

Accesses the window properties dialog.

Accesses the Symbols dialog.
Locates specific data in the acquisition.
Locates the previous occurrence of the specified data.

Locates the next occurrence of the specified data.
Places the beginning of the captured data trace at center screen.

Places the trigger point at center screen.

Places the end of the captured data trace at center screen.
Accesses the Go To selection list.
Accesses the System Options dialog.



View Menu

(=), Zoom Out S hift+0

(), Zoom In 5 hift-+1
Toolbars

Full Screen F3
T abbed 'Windows F10

IT Shatus Bar F11

Zoom Out

Zoom In
Toolbars

Full Screen
Tabbed Windows

Status Bar

Zooms out on an active window.
Zooms in on an active window.
Access the Toolbar dialog window.
Enables or disables full screen display.

Enables or disables Listing and Waveform
tabs.

Enables or disables the status bar.
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Setup Menu
Setup |

s Bs/Signal..

Hi Timing#State [Sampling]...

Simple Trigger...
E Advanced Trigger...

Store Trigger

Recall Trigger...

Symbals...
Bus/Signal Accesses the Bus/Signal setup dialog.
Timing/State (Sampling) Accesses the Sampling setup dialog.
Simple Trigger See "Simple Trigger".
Advanced Trigger Accesses the Advanced Trigger dialog.
Store Trigger Stores current trigger.
Recall Trigger Accesses a list of most recently used

triggers.

Symbols Accesses the Symbols dialog.
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Tools Menu

1 Filker/Calarize - Filker/Calarize 1 - Properties. .

Mew...
% Qwerview [Re-order, Delete, etz
@ Find.. Clrl+F

All add-in tools are grouped under the tools menu. Your Agilent Logic Analyzer comes
with a filter/colorize tool built in. If you are using inverse assemblers, bus analysis tools,
or other third-party tools, the tools will show up in the Tools menu under New.

As tools are created, they are added to the top of the Tools menu. The menu above
shows one active tool.

1 tool name Edit an existing tool.

New Creates a new analysis tool.

Overview Lets you manage the active tools.

Find Locates specific data in the acquisition.
See Also

To add a new tool

To change a tool

To delete a tool

To filter or colorize data
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Markers Menu
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Markers |

'!}" e

*# Place On Screen...

? GoTa...

'!y Center Abaut...
Delete. .

"}* Mew [nterval Measurement
"% Mew Value At Measurement

I% Hide Meazurements List

Fé Properties...

New
Place on Screen

Go To
Center About

Delete

New Interval Measurement
New Value At Measurement
Hide Measurements List

Properties

Creates a new marker.

Places a selected marker on screen over
the trigger point.

Goes to a selected marker.

Centers the display around a selected
marker.

Deletes selected markers.
Creates a new interval measurement.
Creates a new value at measurement.

Hides the marker measurement display
bar.

Accesses the markers properties dialog



Run/Stop Menu
Eum’Stnp|

2 Bun F&
72 Run Repetitive Ctrl+F5
M| Stop F&
P Cancel CShittrEE
- PR Stttk

Run Starts sampling, fills logic analyzer
memory with samples around the trigger,
and stops.

Run Repetitive Starts sampling, fills logic analyzer
memory with samples around the trigger,
and repeats.

Stop Stops a logic analyzer measurement that
is in progress.

Cancel Cancels the current Run.

Resume Resumes the current Run after a Cancel.
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Window Menu

W indo |
% Mew Listing...
M W avetarm. .

Rename...
Properties. .. Ak
Cloze

G2 Mewt F&
5 Previous Shift+F &

Cazcade
= Tile Horizantally
[T Tile Wertically

Arrange lcons

1 Lizting - Listinig 1
IT 2 W avetorm - Waveform 1

New Listing
New Waveform
Rename

Properties
Close
Next
Previous
Cascade

Tile Horizontally

Tile Vertically

Arrange Icons
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Creates an additional listing window.
Creates an additional waveform window.

Allows the user to change the active
window name.

Accesses the display properties dialog.
Closes the active window.

Displays the next window.

Displays the previous window.

Displays all opened windows in an
overlaid and offset format.

Displays all opened windows so the
horizontal display space is equally
divided.

Displays all opened windows so the
vertical display space is equally divided.
All minimized listing and waveform
windows are arranged at the bottom of
the analyzer window.

Lists all open display windows for
reference or access.



Help Menu
Hei|

Help Topics F1
Help On Yiewers k
Help On Addins k
Self Test k
Status Log...
'@ Abot,..
Help Topics Accesses the online help.
Help On Viewers Opens online help for either the Listing or
Waveform window.
Help On AddIns Opens online help for AddIns.
Self Test Accesses the Logic Analyzer Self-Tests
dialog.
Status Log Accesses the Info Manager dialog.
About Displays product version and copyright
information.
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Toolbars
Toolbars

Toolbars are located under the menu bar, and are used to quickly access a function or
perform a task. By default, not all toolbars, or individual tools within a given toolbar are
displayed. For a complete list of all available toolbars, click View>Toolbars>. For a
complete list of all tools within a given toolbar, click
View>Toolbars>Customize>Commands.

Standard
Setup
Markers
Run/Stop
Viewers
Customize
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Standard Toolbar

|0 =

HE | #han wWTH Q&

::cﬁ

JOMNONE HETH 3 - T«

&

New - Creates a new logic analyzer configuration file.

Open - Opens a previously saved logic analyzer configuration file. Secondary display
windows are not restored.

Save - Saves changes to the currently open configuration file.
Print - Prints displayed data within a defined range.
Find - Locates specific data in the acquisition.

Find Previous - Locates the previous occurrence of the specified data.
Find Next - Locates the next occurrence of the specified data.

Go to Beginning - Centers the beginning of the acquisition data.

Go to Trigger - Centers the trigger point of the acquisition.

Go to End - Centers the end of the acquisition data.

Zoom Out - Zooms in on an active window.
Zoom In - Zooms out on an active window.

Tools Overview - Shows an overview of the current Tools.

\Note: The following are optional standard toolbar icons.

oy B

@m 5 = &

Cuts the selection and places it on the clipboard.
Copies the selection and places it on the clipboard.
Pastes the data that is stored on the clipboard.
Provides information about the Agilent 16xx Product.

Undo last user action.

Enables or disables full screen display.
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Activate the next window.
Activates the previous window.

Arranges windows as overlapping tiles.

Arranges windows as non-overlapping horizontal tiles.

= NIRRT

Arranges windows as non-overlapping vertical tiles.

See Also

To create a custom toolbar
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Setup Toolbar

el Bus/Signal - Accesses the Bus/Signal setup dialog.
i Timing/State (Sampling) - Accesses the Sampling setup dialog.
I
s Advanced Trigger - Accesses the Advanced Trigger dialog.
1

See Also

To create a custom toolbar

251



Markers Toolbar

|y

New - Creates a new marker.
Go To - Centers the display around the selected marker.

Creates a new interval measurement.

K4
Ed
"V

aF Creates a new value at a measurement.

\Note: The following are optional markers toolbar icons.

? Place Maker - Places the selected marker on the screen.
I.Iy Center About - Centers the display around two selected markers.
Turns the marker measurement list on and off.

Ef Accesses the markers properties dialog.

See Also
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Run/Stop Toolbar

[ m | =

Starts sampling, fills logic analyzer memory with samples.

Starts Sampling, fills logic analyzer memory with samples around the trigger, and

& repeats.

m Stops a logic analyzer measurement in progress, for example, when the trigger
condition is not found.
Stops the current action.

(X

i Resumes the cancelled action.

See Also

To create a custom toolbar
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Viewers Toolbar

% Creates a new listing viewer.
Creates a new waveform viewer.
r
See Also

To create a custom toolbar
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To create a custom toolbar
To add tool icons

A WN -

U1

From the menu bar, select View>Toolbars.
Click Customize, then select the Commands tab.
Select the toolbar you wish to customize.

Drag the desired icon to the correct position on the selected toolbar. Release the

mouse button to insert the tool icon.
Repeat for any other icons you wish to add.
Select OK.

To remove tool icons

oA WNE

From the menu bar, select View>Toolbars.
Click Customize, then select the Commands tab.
Select the toolbar you wish to customize.

Drag the icon from the toolbar and drop it onto the Customize dialog box.

Repeat for any other icons you wish to remove.
Select OK.
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Windows
Windows

Listing Display Window
Waveform Display Window

See Also
Viewers Toolbar
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Dialogs
Dialogs

Buses/Signals Setup
Sampling Setup

Printing Data

Advanced Trigger
Exporting Files

Importing Files

System Options

Recall Trigger

Waveform Window Properties
Listing Window Properties
Markers Properties
Symbol Selection
Symbols

Filter/Colorize

Tool Overview
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Analyzer Setup Dialog

Analyzer Setup Dialog

258

Buzez/Signalz | Sampling |

a| &

Enter buzes and zignals and the channels they camezpond bo: Display + |
: Channels Threshold: TTL {1.50 V)
Bus/Signal Hame Assigned SO T
B 1 12 0 e 8 T 6|5 4321
D R fod 1[7:0] 8 A A A
T My Bus 2 Pod 1[158] & o W o
e[ Wy Signal 1 Pad 2[0] 1
Lo [T My Signal 2 Pod 2[1] 1
A o]
Add Bus/Signal.. | Delte | Deletesll |

The Analyzer Setup dialog is accessed through the menu bar's Setup>Bus/Signal.

The dialog consists of the following two tabs.
Buses/Signal

The Buses/Signals tab is used to map bus and signal names in the interface to the pod
and channel connections of the probes. Also, you can set a pod threshold, and assign a

numeric base and polarity to the bus or signal.
Sampling

The Sampling tab is used to name the analyzer, and select and configure the acquisition
mode. In the Timing Acquisition Mode, you set the channel width and sampling rate. In
the State Acquisition Mode you configure the state clocks and qualifiers.




System Options Dialog

Options
System Ophionz K.
Trigger History Depth; | 10 3: v Start M aximized Canceal
Fecent File List Size: 4 = IV Create Data'when Offine | ——— —
- ' = Hel
|F G':l tl:l T[igger DnHurl ................... p .......... ;
Trigger
Trigger In: Trigger Out:
" Falling Edge " Falling Edge
{* Rizing Edge {* Rizing Edge

Mezzage Dialogz/E vent Logging
Iv Shaow [nformation Dialogs

V¥ Show Warning Dialogs
Iv Shaw Enor Dialogs

[ Exent Logging | El

To change your system options, select Edit>Options from the menu bar. System
options are written in the Windows registry file and persist across sessions.

To change how many triggers are saved

Set the Trigger History Depth. You can keep as many as 50 of the most recently used
triggers. See To store a trigger for more information on re-using triggers. Trigger
history is saved in the configuration files. The default is 10.

To change the length of the file history

Set the Recent File List Size. This sets how many recently-loaded configuration files
are shown in the File menu. The default is 4.

To create data when offline

Check the Create Data When Offline box. When you run the analyzer, fake data will be
created. This mode is useful when learning how to use the logic analyzer software.

Note: The logic analyzer does not trigger with fake data. You can set the triggers, but
will not get the same results you would with a real acquisition.

To set Trigger In and Trigger Out

Trigger In allows you to trigger the logic analyzer from another source. It expects to see a
TTL signal, not to exceed 5.5 volts, with a minimum signal amplitude of 500 mV.
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Trigger Out sends a signal to another device when the logic analyzer triggers. Low is 0 volts,

high is 3.3 volts.

To set message level

As with any other program, the Agilent Logic Analyzer generates messages about events.
You can choose which messages are displayed. Check the appropriate box to indicate
you wish the dialogs displayed.

Show Information
Dialogs

Information dialogs offer tips such as the location of Simple
Trigger, and do not indicate a failure.

Show Warning Dialogs

Warning dialogs occur when some setting may affect your data,
such as being offline.

Show Error Dialogs

Error dialogs occur when an operation cannot be completed as
specified.

Event Logging

You can choose to have all events recorded in a log file. Event
logging will slow down your logic analyzer. Event logs can be
viewed through Help>Status Log. Set the event logging level
according to the directions of your Agilent Technologies support
person. Be sure to turn off event logging when resuming normal
use.
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Properties Dialog

Properties Dialog

Waveform Properties Ed

window Properties I R ow Properties I k arker Properties I

B ackground

Font Size I 3 E|—|+|
Overlay _|'|

W Show &ctivity Indicators

— Tool Tips
W ShowValues

[T Transition ‘width

— Markers
[T Snapto Edge
™| Move Edgeiar Sereen
¥ Place on Edge

Ok

Cancel | Al Help

The Properties dialog is accessed through the menu bar's Window>Properties. Use it to
setup how the window and the displayed data appear.

To set waveform window properties
To set waveform display properties

To set listing window properties
To set listing column properties
To set marker properties
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Symbol Selection

262

Use the Select Symbol dialog to choose a symbol to use when the numeric base is set to
Symbols.

i Select Symbol from Bus/Signal: My Busz 1

Symbol I
Zer Equals 00

Ore Equalz M
MoreThanOne > 01

To choose a symbol:
1. Look for the bus for which the symbol is defined.
2. Select the symbol.
If the symbol you want is not listed, you can:
e Check that you are looking at the right bus, or
* Load a configuration file in which the symbol is defined. or
e Add the symbol.

The Select Symbol dialog is used whenever you need to choose a symbol. For example,
the Select Symbol dialog will be displayed when you use the Symbols numeric base in the
following dialogs:

 Find

* Filter/Colorize

e Simple Trigger

e Advanced Trigger Dialog



Specifications and Characteristics
Specifications and Characteristics

Describes the specifications, characteristics, and requirements of the 1680A/AD-series
and 1690A/AD-series logic analyzers.

e 1680A-Series Logic Analyzer Specifications
* 1680A-Series Logic Analyzer Characteristics
e 1690A-Series Logic Analyzer Specifications
* 1690A-Series Logic Analyzer Characteristics
* About the Probe Cable

* Signal Requirements

See Also

* What is a Specification
e What is a Characteristic
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1680/1690-Series Logic Analyzer
Characteristics

e General Information

* Probes

e State Analysis

e Timing Analysis

e Triggering

e Operating Environment Characteristics

General Information

State/timing 34, 68, 102, and 136

channels:

Memory 200 MHz State: A model = 256K; AD model = 1M

depth: 400 MHz Timing (full channel): A model = 512K; AD model = 2M
800 MHz Timing (half channel): A model = 1M; AD model = 4M
200 MHz Transitional Timing: A model = 256K; AD model = 1M

User Windows® 2000 Professional

interface:

Printers: Can print to any local or network printer supported by Windows® 2000
Professional.

Dimensions: 1680 - 257 mm height (10.14 in), 443 mm width (17.45 in), 385 mm

depth (15.15in)
1690 - 153 mm height (6.05 in), 438 mm width (17.23 in), 335 mm depth

(13.16in)
Weight: 1680 - 13.2 kg (29.1 Ibs)
1690 - 7.5 kg (16.5 Ibs)
Probes
Input resistance: 100 kohm £2%
Resistive tip capacitance: 1.5 pF
Minimum input voltage swing: 500 mV peak-to-peak
Maximum input voltage: +40 V peak
State Analysis
Maximum State Speed 200 MHz
Minimum state clock pulse width: 1.2 ns
Time tag resolution: 4ns or £0.1% (whichever is greater)
Maximum time count between states: 17 seconds
State clock/qualifiers 4 (2 on 34 channel models)
Timing Analysis
Maximum timing sample rate: 400 MHz/800 MHz
Sample period accuracy: +£0.01% of sample period £100 ps
Channel-to-channel skew: <1.5 ns typical
Timing interval accuracy: +(sample period accuracy + channel-to-channel skew
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| + 0.01% of time interval reading)

Triggering
Sequencer speed: 200 MHz
Occurrence counters: 1 per sequence level
Trigger sequence levels: 16
Operating Environment Characteristics
Temperature: Instrument: 5°C to 50°C
Disk media: 10°C to 40°C
Probe lead sets and cables: 0°C to 65°C
Humidity: Instrument: Up to 95% relative humidity at 40°C
Disc media and hard drive: 8% to 85% relative humidity
Altitude: 4,572 m (15,000 ft) operating
15,300 m (50,000 ft) non-operating
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1680/90A-Series Logic Analyzer
Specifications

Threshold Accuracy +£(65 mV +1.5 % of setting)

Minimum Master- 5.0 ns

to-Master Clock

Time

Setup/Hold Time 2.5 ns window adjustable from 4.5/-2.0 ns to -2.0/4.5 ns
(Single Clock, in 100 ps increments per channel

Single Edge)

Setup/Hold Time 3.0 ns window adjustable from 5.0/-2.0 ns to -1.5/4.5 ns
(Multiple Clock, in 100 ps increments per channel

Multiple Edge)
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About the Probe Cable

The probe cable contains 16 signal lines, 1 clock line, 20 ground lines, 1 serial line for
communication with analysis probes, and 2 lines that carry minimal power for demo
"device under test" systems.

The cable ground lines are chassis (earth) grounds and not "floating" grounds. All the
lines are woven into a flat ribbon that is 4.5 feet long. See Probing in the Quick
Start/Installation Guide for the cable pinout and equivalent load.

\Caution: Do not exceed 0.33 amps per cable, or the cable will be damaged.
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Signal Requirements

e Minimum Signal Amplitude

* Signal Loading

e Maximum Probe Input Voltage
e Overdrive

Minimum Signal Amplitude

Any signal line you intend to probe with the logic analyzer probes must supply a minimum
voltage swing of 500 mV to the probe tip. If you measure signal lines with a smaller
voltage swing, you may not get reliable results. The minimum input overdrive is the
greater of 250 mV or 30% of signal amplitude.

Signal Loading

Any probed signal line must be able to handle the following load:

Equivalent Load  Includes logic analyzer

370
ohm

1 5 pF T.I pF ohm

Ground

If the signal cannot handle this load, the target system may malfunction.

Maximum Probe Input Voltage

The maximum probe input voltage of each logic analyzer probe is 40 volts peak.

Overdrive

268

Overdrive is the amount a signal must exceed the threshold voltage for the logic analyzer
to detect a change in logic level. For the 1680-series logic analyzer, overdrive is 250 mV
or 30% of signal peak-to-peak amplitude, whichever is greater.

For example, given a 3.3 volt CMOS signal (low = 0V, high = 3.3 V) the optimal threshold
is 1.65 V (50%). If the threshold is set less than 1.0 V or greater than 2.3 V, then a
timing acquisition might show excessive channel-to-channel skew. For a state acquisition,
the analyzer's setup and hold requirements might not be met.

=3y
284
/T T
Thresehokd
sy f ¥ 065y
oV overdrbee

amplituda
The overdrive amount is specified as the greater of 250 mV or 30% of the signal




amplitude because it has two purposes. The 250 mV ensures reliable switching or state
detection. The 30% of amplitude ensures the threshold is reasonably centered within the
waveform in order to minimize channel-to-channel skew (tps. VS tpin).
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What is a Specification?

A specification is a numeric value, or range of values, that bounds the performance of a
product parameter. The product warranty covers the performance of parameters
described by specifications. Products shipped from the factory meet all specifications.
Additionally, products sent to Agilent Customer Service Centers for calibration, and
returned, meet all specifications. Specifications are verified by calibration procedures.

What is a Calibration Procedure?

Calibration procedures verify that products or systems operate within the specifications.
Parameters covered by specifications have a corresponding calibration procedure.
Calibration procedures include both performance tests and system verification procedure.
Calibration procedures are traceable and must specify adequate calibration standards.

Calibration procedures verify products meet the specifications by comparing measured
parameters against a pass-fail limit. The pass-fail limit is the specification less any
required guardband.

The term "calibration" refers to the process of measuring parameters and referencing the
measurement to a calibration standard rather than the process of adjusting products for
optimal performance.

\Note: Self-tests are not a substitute for calibration.

See Also
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What is a Characteristic?

Characteristics describe product performance that is useful in the application of the
product, but that is not covered by the product warranty. Characteristics describe
performance that is typical of the majority of a given product, but not subject to the
same rigor associated with specifications. Characteristics are verified by function tests.

What is a Function Test?

Function tests are quick tests designed to verify basic operation of a product. Function
tests include operator's checks and operation verification procedures. An operator's
check is normally a fast test used to verify basic operation of a product. An operation
verification procedure verifies some, but not all, specifications, and often at a lower
confidence level than a calibration procedure.

See Also

What is a Specification
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Markers Display Bar

272

Hew...

Flace. ..
GoTo...
Center About. .

Delete
Delete Al

Rename...
Send to Back

1 ] 1 1 1 EerETtIES...

To access these tasks, right-click anywhere in the marker display bar.
New - To create new markers.
Place - To place markers in data.

Go To - Go To a marker.

Center About - To center the display about a marker.

Delete - To delete a marker.

Delete All - To delete all makers.

Rename - To rename a marker

Send to back - To send a marker to the back
Properties - To set marker properties.

See Also

Reading off-screen markers

Markers menu
Markers toolbar



Marker Measurement Display Bar

Marker "interval" and "value at" measurements are displayed below the menu bar with
the other toolbars.

J File Edit “iew Setup Tools Markers
NeHS AR MT

Interval il to b2 = | Bus 1@ = - | —— Value At
Measurement — Megsuremesnt

Scale | 50 ns/div

To create a new interval measurement
To create a new value at measurement
To hide/show measurement display bar
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Config Translator Application

E Agilent Logic &nalyzer k J—} Agilent 167xG Config Tranzlator

% Agilent Logic Analyzer

j‘ Help for Agilent Logic &nalyzer
#&] Readme for Agilent Logic Analvzer

Config Translator is a helper application for the Agilent Logic Analyzer. In the first
release, shipped with your logic analyzer, it only translates 1670G-series Logic Analyzer
configuration files. You can download updates along with updated logic analyzer software
at our website, http://software.cos.agilent.com/1680_1690/.

To run Config Translator, select the Agilent Logic Analyzer menu from the Windows2000
Start bar. Config Translator can be run without any logic analyzer hardware.

To convert a configuration file
[lj ConfigTranslator

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

The Configuration File Translator corverts a 167G B
Analyzer configuration file into bwo Logic Analyzer e
Irmport files. One import file for machine 1 of the 167=G

Analyzer, the other far machine 2, E =it

167%G Configuration File: |

Logic Analyzer Import File: |

1. Open Config Translator by selecting Start>Programs>Agilent Logic
Analyzer>Agilent 167xG Config Translator.

2. Type in the name of the configuration file you want to convert. Use the ... button
to browse if you are unsure of the name.

Note: 167xG configuration files end in ._A, but this suffix is also used by other models.
If possible, confirm that it has a file type of 167xdn_config when viewed on a 1670-series
logic analyzer.

Only setup information is translated, not saved data.
3. Type in the name you want to save the new configuration files under.

1. Because the 1670-series logic analyzers split resources between two measurement
engines by default, two output files are created. The default filename is the same as
the 167xG configuration file, but has 1.txt or 2.txt appended. Both files are created
even if the configuration only used one of the measurement engines.

2. Files are saved in the same directory as the input file unless otherwise specified.

3. The output files are in XML format, and can be imported like other XML files.
4. Select Convert.
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Information not converted from file
e In timing acquisition mode, the sampling period and sampling option.
e In state acquisition mode, the clock mode and clock description.
e All data.
* Any tool information.
e Interface layout.
e Marker information.

See Also

XML Format
To import files
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Error Messages

To locate the error you received, use ctrl+F and search for a key word.
Error messages

Warning messages

Informational messages

Error messages

Acquisition errors

An acquisition error has occurred due to state clock edges
occurring too close together. This could be the result of: -
Poor state clock quality (signal integrity). - Inadequate
probe grounding (try multiple grounds around clock signals).
- State clock edges spaced closer than specifications allow. -
Multiple clocks selected and spaced closer than specifications
allow.

When in the state acquisition mode, the logic analyzer requires a clear clock signal no
faster than 200 MHz (edges at least 2.5 ns apart). Poor state clock quality may be
caused by loading on the target system. It may also be caused by a clock setup in the
Sampling Menu that is a combination of several signals which combined together violate
the clock specification. When your clock setup uses multiple edges, the analyzer cannot
sample faster than 3.0 ns. When you are using a clock speed near the specification,
grounding every second or third probe connection is recommended.

Bus/Signal errors

Maximum of 128 channels per Bus.

The logic analyzer cannot handle buses that contain more than 128 channels (signals). If
you require wider buses, try breaking the bus into two or more buses, for example
Data_HI and Data_LO.

Cannot group into Bus. Maximum of 128 channels per Bus.

The logic analyzer cannot handle buses that contain more than 128 channels (signals). If
you require wider buses, try breaking the bus into two or more buses, for example
Data_HI and Data_LO.

The following Bus/Signals are required to have a specific
number of assighed channels because they are locked.
Please correct the following Bus/Signals: name (has numl
channels, requires numZ2 channels)

Some tools may "lock" buses and signals that are necessary to produce their output. The
locked buses and signals may have their specific channel assignments changed, but the
total number of channels on each bus or signal must stay the same. Please change the
channel assignment for each indicated bus or signal so that the width is num2. This
message sometimes appears in combination with the next one. In these cases, you may
have changed a configuration to use half the pods for sampling. Check the sampling tab.

Every Bus/Signal requires at least one assigned channel.
Please assign channels to the following Bus/Signals:
Every bus or signal requires at least one channel. If you do not see the Bus/Signal
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named in the error dialog, try scrolling the Bus/Signal listing. Certain tools may also
have created buses or signals within folders. If you are trying to avoid showing extra
information on the viewer, delete the row or column the bus or signal is in. This removes
the information from the viewer without losing the bus/signal setup information. This
message sometimes appears in combination with the previous one. In these cases, you
may have changed a configuration to use half the pods for sampling. Check the sampling
tab.

Minimum of one Bus/Signal with assigned channels required.
Please add a Bus/Signal.

The bus/signal setup cannot be closed because you have deleted all buses and signals.
Folders only contain buses and signals, but do not represent data mappings of
themselves. In order to close the dialog, select Add Bus/Signal. Assign at least one
channel to the new bus or signal. Alternatively, you can select Cancel and revert to the
previous bus and signal assignments.
name is locked and cannot be deleted because it is required
by another tool in the application. In order to unlock it, the

following tools must be deleted: too/

Some tools may "lock" buses and signals that are necessary to produce their output.
Until the tool is deleted via Tools>Overview, you cannot delete or rename the bus or
signal.

name is locked and cannot be renamed because it is required
by another tool in the application. In order to unlock it, the

following tools must be deleted: too/

Some tools may "lock" buses and signals that are necessary to produce their output.
Until the tool is deleted via Tools>Overview, you cannot delete or rename the bus or
signal.

Cannot change pod selection while there are locked
Bus/Signals.

Some tools may "lock" buses and signals that are necessary to produce their output.
Until the tool is deleted via Tools>Overview, you cannot modify the bus or signal by
changing the pod in use.

Cannot delete folder because it contains one or more locked

children.

Some tools may "lock" buses and signals that are necessary to produce their output. The
folder you have tried to delete contains a unique copy of at least one locked bus or signal.
You can move the locked buses or signals outside the folder, and then delete the folder.
Alternatively, you can delete the tool locking the buses or signals via Tools>Overview,
and then delete the folder.

Unable to set setup and hold times for this Bus/Signal since
no channels have been assigned. Please assigh channels

before using setup and hold.

The possible valid range of setup and hold values depends on the clock setup used by the
pods that the channels are attached to. Without knowing which pods' channels are part
of the bus or signal, it is impossible for the logic analyzer to set appropriate ranges.
Please assign channels to the bus or signal, and then set setup and hold.

Please enter a user threshold value.

All pods will be set to the same threshold value. If you select OK without setting a value,
the current threshold values (at least one of which is different from the rest) are retained.
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Please check the dialog and be sure all fields are filled in.

Please enter a threshold value.

All pods will be set to the same threshold value. If you select OK without setting a value,
the current threshold values (at least one of which is different from the rest) are retained.
Please check the dialog and be sure all fields are filled in.

File errors

Error trying to remove file: "directory/hardware_log.txt".
When the logic analyzer is started up, it replaces the old hardware_log.txt file. For some
reason, this time the old hardware log was not able to be deleted. This could indicate a
problem with the disk that the file is stored on.

File "filename" could not be opened.

When the logic analyzer is started up, it creates a new hardware_log.txt file. For some
reason, this time the log was not able to be opened after creation. This could indicate a
file system or disk problem.

Hardware errors

Analyzer Calibration Failed [time] - Instrument may need
service

The logic analyzer's pre-measurement calibration failed. Any data collected after
receiving this error message is possibly incorrect. If the failure is transient, cycling power
may fix the problem. If the failure is persistent, run Help>Self-test>Analyzer self-
test or call your Agilent Sales Office to arrange for service.

High speed system clock failure - Instrument may need

service. Sleep Duration and Count: duration, counted

The internal 100 MHz clock did not pass initialization tests. Any measurements are likely
to be faulty. Please contact Agilent Technologies sales or support at
http://www.agilent.com/find/contactus for information on getting the instrument
repaired.

Contact with the analyzer hardware has been lost. This
application will be terminated. You will have an opportunity

to save your configuration.

[1690A-series analyzers only] Something has interrupted the IEEE-1394 connection
between the computer and the logic analyzer. Save your current work in a configuration
(*.ala) file, then check the power to the logic analyzer hardware and the connections. A
lost connection cannot be resumed; you will need to re-start the logic analyzer
application.

I/0 Channel Error: Invalid Request Argument.

[1690A-series analyzers only] There is a problem with the data being sent via the IEEE-
1394 connection.

I/0 Channel Error: Offset Out of Bounds.

[1690A-series analyzers only] There is a problem with the data being sent via the IEEE-
1394 connection.

I/0 Channel Error: Timeout.

[1690A-series analyzers only] There is a problem with the data being sent via the IEEE-
1394 connection.

I/0 Channel Error: System I/0 Error.
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[1690A-series analyzers only] There is a problem with the data being sent via the IEEE-
1394 connection.

I/0 Channel Error.

[1690A-series analyzers only] There is an unspecified problem with the data being sent
via the IEEE-1394 connection.

Help file errors

Help file information was not found in the registry. You may
need to reinstall the tool.

The logic analyzer could not find a registry entry for the help file associated with the tool.
If you have done a custom installation of the tool, you must also install the help file to
access help. If the problem persists after re-installing, please contact Agilent
Technologies sales or support at http://www.agilent.com/find/contactus for assistance.

Help file information not found in registry. Cannot display
help.
The logic analyzer could not find a registry entry for the help file associated with the tool.
If you have done a custom installation of the tool, you must also install the help file to
access help. If the problem persists after re-installing, please contact Agilent
Technologies sales or support at http://www.agilent.com/find/contactus for assistance.

Help file not found. Cannot display help.

The help file was not found where specified by the registry. It may have been deleted or
moved. You can search the drive where the logic analyzer software is installed for .chm
files, or re-install the tool.

The HTML Help file "filename" was not found. You may need

to re-install the product.

The help file was not found where specified by the registry. It may have been deleted or
moved. You can search the drive where the logic analyzer software is installed for the
file, or re-install. To re-install, close the logic analyzer application and run the setup
program on the logic analyzer CD.

The HTML Help file "filename" was not found. You may need

to re-install the tool.

The help file for the tool was not found where specified by the registry. It may have been
deleted or moved. You can search the drive where the logic analyzer software is installed
for .chm files, or re-install the tool.

Import/Export and Translator errors

Refer to the import files: filel1 and file2 for more details.

The configuration translator could not complete the translation. An explanation will be
listed in filel or file2 between "<!--" and ">" delimiters.

The specified file is NOT a 167xG Analyzer configuration file:
filename

The configuration translator was not able to translate the specified file because it was not
in an understood format. The configuration translator only translates configuration files
generated by 1670G, 1671G, 1672G, and 1673G logic analyzers.

Cannot read configuration file filename

The configuration translator was unable to read the configuration file indicated due to an
internal error in the configuration file.
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Cannot import an empty file. Import terminated.
The file you tried to import has no content.

Invalid non-ascii character read. Import terminated.
The logic analyzer only imports ASCII files. The file you tried to import contains a non-
ascii character. You can edit the file in any text editing program, such as Notepad, to
remove the character. Be careful to not change header data or the number of samples.
There are one or more locked bus/signals required by tool(s)
currently loaded in the application. In order to unlock any of
these bus/signals, you must unload every tool listed for that
bus/signal. ... Import terminated.

Some tools may "lock" buses and signals that are necessary to produce their output.
Until the tool is deleted via Tools>Overview, you cannot delete, rename, or modify the
bus or signal. A side effect of this is that you cannot import a file that uses different
buses and signals, or analyzer channel count.

There were fewer time data samples than indicated by the
NumberOfSamples attribute of Module tag. Import
terminated.
When you import a saved data file, the logic analyzer verifies that the data is consistent.
To fix this error, you can edit the file in any text editing program, such as Notepad.
Syntax error in import file: error. Import terminated.
The error description indicates the syntax problem. Most often, it results from
mismatched tags. Check the import file for any accidental deletions.
No bus/signals were valid for importing. Import terminated.

The import file was created on a logic analyzer model with more pod pairs than this one,
and all the buses and signals were defined on pod pairs this model does not possess. You
can attempt to modify the file by changing the assigned channels for the buses and
signals. You can use any text editing program (such as Notepad) to edit import files. For
more information on the format of import files, see XML Format .

Could not create file for export

The logic analyzer was unable to create the file. Possible reasons include not enough disk
space or insufficient permissions to create the file where indicated.

Could not find required tagl section contained within tag2
section

The import file is required to have a section with the heading tagl completely contained
within the section delimited by <tag2> and </tag2>. You can repair the import file by
adding <tagl></tagl> at the beginning of the tag2 section. You can use any text
editing program (such as Notepad) to edit import files. For more information on the
format of import files, see XML Format .

Invalid or missing attribute attribute in tag XML tag

The import file requires the XML tag tag to include the keyword attribute and a value. For
example, if attribute is Acquisition and tag is Sampling, the file has an XML tag of the
form <Sampling></Sampling> but requires <Sampling
Acquisition="State"></Sampling>. You can repair the import file by adding attribute
to the specified tag and giving it a value. (Try exporting a similar configuration to see
standard values.) You can use any text editing program (such as Notepad) to edit
import files. For more information on the format of import files, see XML Format .

Invalid attribute value for attribute attribute in tag XML tag
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The import file requires the XML tag tag to include the keyword attribute and a value. For
example, if attribute is Acquisition and tag is Sampling, the file might have an XML tag of
the form <Sampling Acquisition="Time"></Sampling> but requires <Sampling
Acquisition="Timing"></Sampling>. You can repair the import file by editing the
value. (Try exporting a similar configuration to see standard values.) You can use any
text editing program (such as Notepad) to edit import files. For more information on the
format of import files, see XML Format .

Naming errors

To edit channel assignment, click on the pod cells to the
right.

This error occurs when you select the Channels Assigned column in Bus/Signal setup.
This column is for reference only. To assign channels to a bus or signal, use the grid to
the right. For more detail on channel assignment, see To assign channels . To hide the
Channels Assigned column, select Display> Channels Assigned in the Buses/Signals
setup tab.

The object name cannot be an empty string.
When you rename a viewer, tool, or bus, you must give it a name at least one character
in length. The blank or empty name you tried was not accepted by the logic analyzer.
Object name must be unique.

You have tried to rename a viewer, tool, or bus, but the name you entered is already
being used and so was not accepted by the logic analyzer. You may appear to have
identical names on some buses or signals, but these either are truncated or refer to the
same bus (aliases).

The name "too/lname" is already in use. Please choose a

different name.

You have tried to rename a tool, but the name you selected is already in use. If you do
not rename the tool, it will revert back to its previous name when you close the Tool
Overview dialog.

Tool errors

For errors generated by specific inverse assemblers or bus analysis tools, go to the
appropriate tool help.

Could not load the component - you may need to reinstall

This error occurs when there is a problem with the tool file. Possible reasons are the tool
file was renamed, or permissions changed so that the logic analyzer cannot open it. To
reinstall the tool file, close the logic analyzer and run the setup program on the logic
analyzer CD.

Could not get license information for component
The logic analyzer attempted to determine if the tool was licensed or freely available, but
could not find the information. Try re-installing the tool.

Could not obtain license information for component

This error means the logic analyzer is missing some information it needs in order to check
the license. Licenses are created by the Imtools.exe program. You can run this to see
what information is missing, and to check licenses.

Could not obtain a license for component

This error occurs when the license is not in the expected directory. When the tool is
installed, the license is written into a predefined directory. Moving or deleting the file
prevents you from using the component. If you do not believe the license was deleted,
check your hard drive for *.lic files.
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License for component is invalid

This error means that a license file exists, but that the information in it does not match.
Licenses are specific to equipment; you cannot transfer a license for a tool or a logic
analyzer between tools or logic analyzers.

Could not create licensed component

There was a valid license for the tool earlier in the install process, but something has
gone wrong. Start the tool installation process over again. If this error persists, please
contact Agilent Technologies sales or support at http://www.agilent.com/find/contactus
for assistance.

Could not create component - unknown error

A license for the tool exists in the proper directory, but the internal information is
inconsistent. Licenses are specific to equipment; you cannot transfer a license between
tools or between logic analyzers. If this is a corrupt license, try reinstalling the tool
again.

The stored tool could not be restored from file. The tool may

have been uninstalled.

The configuration file you are trying to load includes a licensed tool. The logic analyzer
was not able to find this tool, so some information will be missing. All buses and signals
that were based on physical data will be loaded; buses and signals created by the tool will
not.

The selected tool: Name could not be loaded.

The configuration file you are trying to load includes a licensed tool. The logic analyzer
was not able to find this tool, so some information will be missing. All buses and signals
that were based on physical data will be loaded; buses and signals created by the tool will
not.

The selected tool could not be loaded.

The configuration file you are trying to load includes a licensed tool. The logic analyzer
was not able to find this tool, so some information will be missing. All buses and signals
that were based on physical data will be loaded; buses and signals created by the tool will
not.

The tool could not be created - you may need to reinstall the
tool.

The configuration file you are trying to load includes a licensed tool. The logic analyzer
was not able to find this tool, so some information will be missing. All buses and signals
that were based on physical data will be loaded; buses and signals created by the tool will
not.

The analysis tool (too/lname) could not be restored from the
configuration file.

The configuration file you are trying to load includes a licensed tool. The logic analyzer
was not able to find this tool, so some information will be missing. All buses and signals
that were based on physical data will be loaded; buses and signals created by the tool will
not.

Trigger Errors

Only one action per timer per branch is allowed.

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some
steps, such as Advanced 2-Way Branch, may have multiple branches. Within a branch,
only one of Start from reset, Stop and reset, Pause, or Resume is allowed per timer. For
more on timers, see To configure a timer.
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Only one action per counter per branch is allowed.

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some
steps, such as Advanced 2-Way Branch, may have multiple branches. Within a branch,
you can not both Increment and Reset the same counter. You can increment one and
reset the other. For more on counters, see To configure a counter.

Only one store action per branch is allowed.

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some
steps, such as Advanced 2-Way Branch, may have multiple branches. Within a branch,
you can set Store sample or Don't store sample but not both in the same branch. If you
do not specify any store actions, default storage is used.

Only one reset occurrence counter action per branch is
allowed.

A branch is the collection of actions after a "Then" in an Advanced Trigger step. Some
steps, such as Advanced 2-Way Branch, may have multiple branches. Within a branch,
you can only specify Reset occurrence counter once.

No more edge resources available for this pod pair

The logic analyzer hardware can only handle two edge statements per pod pair in 400
MHz or 800 MHz timing mode, or one edge statement per pod pair in transitions only
timing mode. The pod pairs are pod 1 & pod 2, pod 3 & pod 4, pod 5 & pod 6, and pod 7
& pod 8 (some models have fewer pods). If the edges are on different signals, try
probing one of the signals with another channel on another pod pair. If all the edges are
being used on the same signal, replace the "either edge" terms with "rising edge OR
falling edge". See To insert events for how to replace "either edge".

No more pattern resources available for this pod pair

The logic analyzer hardware has a limited number of pattern (bus value) variables per
pod pair. The pod pairs are pod 1 & pod 2, pod 3 & pod 4, pod 5 & pod 6, and pod 7 &
pod 8 (some models have fewer pods). If the values you are checking for are on
different buses, try probing one of the buses with another pod pair.

Branch expression is too complex

The expression in one of the branches of the trigger specification is too complicated for
the logic analyzer. The logic analyzer first combines all AND terms and then ORs the
expressions together. AND terms that have more than 4 events use twice the resources.
Try rewriting the branch expression to use more OR terms, or delete some events.

Trigger Specification is too complex

Although no single branch expression is too complex, the total number of ANDs and ORs
has exceeded the logic analyzer's resources. Try simplifying some expressions in some
steps, or removing steps altogether.

Replacement failed. Maximum number of sequence levels
exceeded.

The logic analyzer translates the trigger you specified into internal sequence levels.
Different trigger functions use different numbers of internal sequence levels. Also, the
"trigger and fill memory" action requires an additional internal sequence level each time it
is used in state acquisition mode. One possible way to simplify the trigger specification is
to replace all other "trigger and fill memory" actions with a "goto N" action that points to
a "Find anything then trigger and fill memory" step.

Unable to insert level. The maximum number of sequence
levels are already allocated.

The logic analyzer translates the trigger you specified into internal sequence levels.
Different trigger functions use different numbers of internal sequence levels. Also, the
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"trigger and fill memory" action requires an additional internal sequence level each time it
is used in state acquisition mode. One possible way to simplify the trigger specification is
to replace all other "trigger and fill memory" actions with a "goto N" action that points to
a "Find anything then trigger and fill memory" step.

Too many sequence levels.

The logic analyzer translates the trigger you specified into internal sequence levels.
Different trigger functions use different numbers of internal sequence levels. Also, the
"trigger and fill memory" action requires an additional internal sequence level each time it
is used in state acquisition mode. One possible way to simplify the trigger specification is
to replace all other "trigger and fill memory" actions with a "goto N" action that points to
a "Find anything then trigger and fill memory" step.

Goto action specifies an undefined level.

The last step in the trigger sequence includes the action "Goto next". Because there is no
next level, the logic analyzer cannot run and look for a trigger. Select Setup>Advanced
Trigger, and change the action for the last trigger step.

Counter event specified both true and false in the same
product term

In the trigger specification, at least one branch ANDs together "bus equals X" and "bus
not equal X". Because this condition can never be true, the logic analyzer will not trigger
and does not start the acquisition. If you intend to have it run until you press stop, use
the trigger function Run Until User Stop, found under the "Other" tab in advanced trigger.

Cannot use <,<=,>,>= for a bus with clock bits that spans
pod pairs
You have defined a bus that both spans pod pairs, and includes a clock bit. The pod pairs
are pod 1 & pod 2, pod 3 & pod 4, pod 5 & pod 6, and pod 7 & pod 8. (Some models
have fewer pod pairs.) The clock bits are numbered the same as the pod they are
located on, and it is possible for them to be the channel that is not on the same pod pair

as the others. Check the channel assignment in the bus/signal setup window. The logic
analyzer will not run until this problem is corrected.

Cannot specify a range on a bus with clocks bits that spans
pod pairs
You have defined a bus that both spans pod pairs, and includes a clock bit. The pod pairs
are pod 1 & pod 2, pod 3 & pod 4, pod 5 & pod 6, and pod 7 & pod 8. (Some models
have fewer pod pairs.) The clock bits are numbered the same as the pod they are
located on, and it is possible for them to be the channel that is not on the same pod pair

as the others. Check the channel assignment in the bus/signal setup window. The logic
analyzer will not run until this problem is corrected.

Warning Messages

You are currently running "Offline," so running the analyzer
is not possible. If you wish to create "fake" data while
offline, go to "Edit -> Options" and select "Create Data When
Offline". Note: This setting is persistent from session to
session.

The logic analyzer is running in offline mode. Offline mode means that the logic analyzer
software does not have access to the 1680 or 1690-series hardware. All logic analyzer
software loaded onto PCs without a 1690-series logic analyzer is in offline mode. If you
have a logic analyzer attached, please check the connection. For more on running with
fake data, see System Options Dialog. Fake data is useful when learning how to use the
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logic analyzer software.

This module is already being used by another instance of the
application. You are now working Offline.

The logic analyzer hardware is attached to an open instance of the logic analyzer
software. If you need to acquire data, locate that instance from the Windows taskbar.
The online/offline indicator is at the bottom of the application window. In offline mode,
the software can still work with saved data.

Event specified both true and false in the same product term

In the Advanced Trigger dialog, one of the branches for one of the steps checks that an
event is both true and not true. An event may be a bus or signal equal to a value, a
timer expiring, or a count exceeding some value. Because of the AND combination, the
branch cannot be true. You may want to modify the trigger to use either an OR
combination of the events, or separate them into different branches or steps. For more
on constructing complex triggers, see To build a trigger sequence. For more on how to
interpret the trigger sequence, see How to read event and action statements.

Timer n value checked as an event, but no start action
specified.

In the Advanced Trigger dialog, the trigger sequence checks the value of a timer that was
never started. Timers need to be explicitly started in a previous trigger step. See To
configure a timer for more information.

Counter n value checked as an event, but no increment action
specified.
In the Advanced Trigger dialog, the trigger sequence checks the value of a counter that is

never incremented. Counters need to be incremented in the action statements of a
trigger step. See To configure a counter for more information.

The Bus/Signals listed below could not be loaded from the
configuration file. Please recheck your Trigger since it may
have changed.

The configuration file you just loaded was created on a logic analyzer with more pods
than this model. Because of this, some buses and signals which rely on the additional
pods could not be loaded. If these buses or signals were used in the trigger sequence,
the trigger sequence will have changed. You may be able to work around this by
assigning different channels to the affected buses and signals, and re-creating the trigger
sequence.

Slow or missing clock in Trigger Step n...

The logic analyzer is not able to detect the state clock, and is therefore unable to take
samples and evaluate the trigger sequence. If your target system's clock is bursty, this
may be expected behavior. If it is not, please check all probing connections. To verify
the clock signal is being received, you can assign the clock channels to a bus in timing
acquisition mode and acquire data.

Informational messages

Filling memory after trigger...

The logic analyzer has triggered and is filling memory. Due to either a slow clock or
storage qualification in state acquisition mode, or infrequent transitions in transitions-only
timing acquisition mode, the logic analyzer is taking enough time to fill memory that this
message is showing.

Trigger inhibited during prestore...
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The logic analyzer is in timing acquisition mode. In timing acquisition mode, the logic
analyzer fills the designated amount of memory before searching for the trigger. If this
message is showing, the logic analyzer is filling memory and has not yet begun to
compare data to the trigger sequence. To capture triggers that happen during the

beginning of a target system's boot sequence, be sure to set the trigger position in the
Sampling tab to 100% poststore.

Waiting in Trigger Step n
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The logic analyzer is waiting for a sample that matches the events defined in step n of the
trigger sequence. Sometimes the event is rare, causing long waits. If you feel that the
logic analyzer should have triggered already, check the trigger sequence in Advanced
Trigger. For more on triggering, see Advanced Trigger Dialog.



Keyboard Commands

Access Menus

File Operations

Edit Operations
Search Operations
View operations
Run/Stop Operations
Window Operations
Help Operations
Miscellaneous

Access Menus

Alt+F Access to File menu
Alt+E Access to Edit menu
Alt+V Access to View menu
Alt+S Access to Setup menu
Alt+T Access to Tools menu
Alt+M Access to Markers menu
Alt+R Access to Run/Stop menu
Alt+W Access to Window menu
Alt+H Access to Help menu

File Operations

The following operations are located under File in the menu bar.

Ctrl+N File - New
Ctrl+0 File - Open
Ctrl+F4 File - Close
Ctrl+S File - Save
Ctrl+P File - Print

Edit Operations

The following operations are located under Edit in the menu bar.

Ctrl+2Z Edit - Undo

Ctrl+X Edit - Cut

Ctrl+C Edit - Copy

Ctrl+V Edit - Paste

Alt+1 Edit - Insert Bus/Signal into Window
Alt+P Edit - Current Window Properties
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Search Operations

The following operations are located under Edit in the menu bar.

Ctrl+F Edit - Find

Shift+F3 Edit - Find Previous
F3 Edit - Find Next
Ctrl+B Edit - Go To Beginning
Ctrl+T Edit - Go To Trigger
Ctrl+E Edit - Go To End
Ctrl+G Edit - Go To

View Operations

The following operations are located under View in the menu bar.

Shift+0 View - Zoom Out

Shift+1 View - Zoom In

F9 View - Full Screen

F11 View - Toggle Tabbed Windows
F12 View - Toggle Status Bar

Run/Stop Operations

The following operations are located under Run/Stop in the menu bar.

F5 Run/Stop - Run

Ctrl+F5 Run/Stop - Run Repetitive
F8 Run/Stop - Stop

Shift+F8 Run/Stop - Cancel
Shift+Ctrl+F8 Run/Stop - Resume

Window Operations

The following operations are located under Window in the menu bar.

Alt+P Window - Properties
F6 Window - Toggle to Next
Shift+F6 Window - Toggle to Previous

Help Operations

The following operations are located under Help in the menu bar.

| F1 | Help - Help Topics

Miscellaneous

The following operations are located throughout the interface.
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Ctrl+esc Shows Windows Start bar
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Data Formats
ALA Format

The default file format for saving configuration files is ALA. The Agilent Logic Analyzer
(ALA) file format is used only in the Agilent 1680 and 1690-series logic analyzers. The
ALA format is proprietary; the configuration file is not intended to be read by programs
other than the 1680 or 1690 software. The ALA configuration file contains the
information necessary to reconstruct the display appearance, instrument settings, and
trace data (optional) that were present when the configuration file was created. The
configuration file is saved through the file menu. The configuration file is also opened
though the file menu.

The following is a general overview of what gets saved in the ALA configuration file.
General

Trigger specifications

Analyzer characteristics

Bus/Signal folders

Bus/Signal information (per bus/signal)
Marker information

Find value

Search event parameters

Symbols

Tools (e.g. inverse assemblers)

Filters

Listing display attributes

Waveform display attributes

General

» configuration File Owner, Project and Description (information as specified in the
File>Save dialog edit boxes)

* date and time the configuration file was saved

e 16xx software version that saved the configuration file

e size and screen position of the active viewer in the main window

e main window toolbar and menu items

e tools (i.e., measurement, filter and viewer subsystems) that are active
e connection graph of plug-in connectivity

Trigger specifications
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history
e occurrence counter
e storage qualifiers
» timer values
e functions and function libraries and current function state
* external arming events
* named trigger events and event lists



setup comments

Analyzer characteristics

analyzer name

number of pods

acquisition depth

state

e setup and hold specifications
e clock setup model

e clock settings (qualifiers and mode)
e sampling mode

timing

e sample period

* sampling mode

trigger position

per-channel threshold settings
threshold voltages

setup dialog

¢ column widths, column order, column on/off

e horizontal scroll position
e vertical scroll position

e zoom factor

e selected item

poststore specification

Bus/SlgnaI folders

Bus/SlgnaI information (per bus/signal)

folder name
expanded or collapsed
contents

name
locks

channel assignments
number base
polarity

Marker information

name
position
measurements
comments
locked or not
sample offset
color

hidden or not
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Find value

marker name
from marker ID

Search event parameters

Symbols

begin time

end time

event label
event list
occurrence count

symbol name

symbol operator

symbol context

patterns or range values
symbol base

Tools (e.qg., inverse assemblers)

name
menus

test mode
internal labels

Note: if the configuration file is loaded into a logic analyzer that does not have a
licensed copy of the tool, the tool information is not displayed.

Filters

filter name

enabled or disabled
filter events

show filter name or not

Llstlng display attributes

data area background color

signal color

tracker color

show markers

show activity indicators

font size (bus/signal and data)

column width (minimum and user set widths)

Waveform display attributes
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data begin position
data end position
row height




time per division

time delay

color

e overlay and axis

e show values

e waveform magnitude axis

e soft glitch

show values

waveform style (bus or magnitude)
show soft glitch

bus order

expanded

snap marker to edge

move marker on screen

place marker on edge

show value tool tip

show transition width tool tip
show waveform magnitude axis
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CSV Format

294

Exportation using CSV format is primarily to be used internally and for version 1.0 only
digital data is supported. Therefore there will be no generated data (integral or string)
from tools in an exported CSV output file.

Output is standard CSV format where the first row is column headings for time, sample,
trigger and then channel data and each successive row contains data for those columns
separated by commas. An example exporting five samples of timing mode acquisition is
shown below.

Time,Sample,Trigger,allData,Pod2:Ch1,Pod2:Ch0,Pod1:Ch15,Pod1:Ch14,Pod1:Ch13,Pod1
:Ch12,Pod1:Ch11,Pod1:Ch10,Pod1:Ch9,Pod1:Ch8,Pod1:Ch7,Pod1:Ch6,Pod1:Ch5,Pod1:C
h4,Pod1:Ch3,Pod1:Ch2,Pod1:Ch1,Pod1:ChO,

0,0,0,1 0000,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0
0.000000050000000000000000,1,0,2 0001,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1
0.000000050000000000000000,1,0,2 0001,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1
0.000000100000000000000000,2,0,3 0002,1,1,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0
0.000000150000000000000000,3,0,3,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1
0.000000150000000000000000,3,0,3,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,1,1
0.000000200000000000000000,4,0,1 0004,0,1,0,0,0,0,0,0,0,0,0,0,0,0,0,1,0,0



XML Format

File>Export creates an ASCII text file that stores information using standard XML format
(<Tag> body </Tag>). You can edit and create XML files using any text editor, such as
Notepad. Each exported file begins with a comment indicating when the file was created,
and the keyword <Configuration>. The file is terminated with the keyword
</Configuration>.

Example:

<!--Exported 03:16PM Jun12,2001-->
<Configuration>

other sections
</Configuration>
The XML tag format allows as many nested sections as required. For logic analyzer data
files, the two main sections are <Setup> and <Data>. In the XML file, comments are
nested within the <!-- and --> tags, as with HTML. In the examples, explanatory
comments are indicated like this.

<Setup> section

The <Setup> section contains all configuration information for the logic analyzer and any
tools, such as inverse assemblers. Logic analyzer information is contained within the
<Module> and </Module> tags. Tool subsections are indicated with <Tool> and
</Tool>. Each tool has its own subsection, differentiated by name. The <Setup> section
is terminated by the </Setup> keyword.

<Module> subsection

The <Module> subsection is further divided into <Sampling> and one or more
<BusSignal> sections. The <Sampling> section denotes how digital data was acquired.
<BusSignal> sections list the channels assigned to the particular bus or signal. The
words appearing after the keywords are attributes (such as Name, or Acquisition) and
values (such as "Address" and "Timing"). Values always need to be contained in quotes.

Example:
comment and <Configuration> up here
<Setup>

<Module Name="200MHz State/800MHz Timing Analyzer 1">

<Sampling Acquisition="Timing" Period="0.000000001250000000000000" >
</Sampling>

<BusSignal Name="Address">
<Channels>0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15</Channels>
</BusSignal>

more BusSignal sections

</Module>

<Tool> subsection

Tool sections give a tool name, and one or more <Label> sections. A label will always
have a name and type. Valid types are StringLabel and Integral Label. Filters are not
exported.
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Example:
<Setup> and <Module></Module> up here

<Tool Name="Arm Inverse Assembler 1">

<Label Name="Arm Cycle information" Type="StringLabel">
</Label>

<Label Name="Arm Address" Type="IntegralLabel" Width="32">
</Label>

more Label sections
</Tool>

</Setup>

<Data> section
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The <Data> section contains all data for both logic analyzer and any saved tools. It also
has <Module> and <Tool> subsections. Each nested section is terminated with a
</keyword>.

<Module> subsection

<Module> has the attributes Name, NumberOfSamples, and TriggerIndex. The
TriggerIndex indicates which sample was the trigger point; the first sample is counted as
0.

<TimeData> subsection

The <Module> subsection may contain a <TimeData> subsection. The <TimeData>
section exists only for non-periodic sampling (i.e. transitional timing mode or state
mode). Any other method of sampling is periodic and as such the <Sampling> section
will simply contain a “Period” attribute and no <TimeData> section will be generated.

<DigitalData> subsection

Logic analyzer data consists of a single <DigitalData> subsection containing only digital
data samples. There is one sample per line. Each sample is contained between a pair of
curly braces and is formatted to appear (left to right) in the same order that the
corresponding <BusSignal> sections appear in <Setup>, delimited by commas. For
example, “{ Busl, Bus2, Signall }” where Busl was the first <BusSignal> section in
<Setup>, Bus2 was second, and Signall was third.

Example:

<Module Name="200MHz State/800MHz Timing Analyzer 1" NumberOfSamples="60"
TriggerIndex="30">
Notice there is no <TimeData> section because the running example is periodic
<DigitalData>
{7FE2,0,0},
{7FE3,0,0},
{7FE4,0,0},
54 more samples here
{]‘BIOIO}I
{1C,0,0%,
{1D,0,0}
</DigitalData>



</Module>

<Tool> subsection

<Tool>'s only attribute is Name. Each tool must have a unique name. Tool data consists
of two subsections, <IntegralData> and <StringData>.

<IntegralData> and <StringData> subsections

The <IntegralData> section contains only generated data for labels in the <Label>
section of <Setup> that are Integral type. The <StringData> section contains only
generated data for labels of String type. As in <DigitalData>, there is one sample per
line and each sample is contained within curly braces. The one difference between the
format of digital data and generated data is that generated data must account for
subrows. This is accomplished through the use of square brackets that denote all
subrows for a label. For example,
{[labell_0,labell_1],[label2_0],[label3_0,label3_1,label3_2]}" where labell has one
subrow, label2 has no subrows and label3 has three subrows. The first value is always
the state value and the other remaining values are subrows.

Example:
<Tool Name="Arm Inverse Assembler 1">

<IntegralData>

{[0000 7FE2],[0000],[FO01 0023]%},
{[0000 7FE2],[0000],[FO01 0023]3%,
{[0000 7FE4],[0000],[FO01 0023]%},

54 more Integral Data samples

{[0000 001A],[0000],[FO01 0023]%},
{[0000 001C],[0000],[FO01 0023]3},
{[0000 001C],[0000],[FO01 0023]}
</IntegralData>

<StringData>

{[* LSL  RO,RO,#0x0 T-[31:16]1},
{[*LSL RO,RO,#0x0 T-[31:16]13,
{[* LSL  RO,RO,#0x0 T-[15:00]117%,
54 more StringData samples

{[* LSL  RO,RO,#0x0 T-[31:16]1},
{[* LSL RO,RO,#0x0 T-[15:0011%,
{[* LSL RO,RO,#0x0 T-[15:0011}
</StringData>

</Tool>

</Data>

</Configuration>
<!-- end of file -->
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acquiring data.............
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advanced trigger.........
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asynchronous sampling

See timing mode ......

background ................
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convert ...
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