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The HP 54620A/C at a Glance

Display shows the current input signals
and much more

• Up to sixteen (16) channels in normal
or delayed mode

• Indicators for glitch or normal
acquisition, time base, channel
activity, trigger and acquisition status

• Softkey labels
• Measurement results
• Color Palettes

Channel Controls select, position, and
label inputs
• Turn channels on or off individually

or in groups of 8
• Rearrange order of channels to

group related signals
• Create and display labels to identify

channels, and set channel colors

General Controls measure, save and
restore results, and configure the
analyzer
• Measurement keys provide

automatic single or dual-channel
time and frequency measurements,
or use cursors to make manual
measurements

• Save or recall measurement
configurations or previous results

• Autoscale performs simple
one-button setup of the analyzer

Horizontal Controls select sweep speed
and delay parameters

• Sweep speeds from 5 ns/div to 1 s/div
• Delay control moves waveform

display to point of interest
• Delayed mode and delay allow

zooming in to show a portion of
waveform in detail (split screen)

Storage Keys begin and end data
acquisition

• Run/Stop starts and stops continuous
acquisitions

• Single performs one acquisition
• Autostore accumulates and displays

the results of multiple acquisitions
(like persistence on an oscilloscope)

• Erase clears the current acquisition
and all accumulated data

Trigger Keys define what data will be
captured by the analyzer
• Edge mode allows triggering on a

positive or negative edge (or both) of
any single channel

• Pattern mode allows triggering on a
pattern of channels either high, low,
or don’t care, with a single edge
qualifier

• Advanced mode allows sequential
triggers, combined patterns, patterns
and edges, pattern durations, and
edge occurrence counts

Softkeys extend the functionality of
command keys
Select measurement types, operating
modes, trigger specifications, label data,
and more

Trigger Input/Output
Trigger the HP 54620A/C from other
instruments or use the HP54620A/C to
trigger other instruments

Channel Inputs through a flexible
probing system
• Sixteen channels through a dual

8-channel cable with micro-grabbers
• Set logiclevels as TTL, CMOS, ECL, or

to a user-definable voltage
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In This Book

The HP 54620A/C User and Service Guide is your guide to using the
features of the Logic Analyzer in the design and troubleshooting of digital
system circuitry.

Chapter 1, “Getting Started,” explains how to set up the analyzer and make
basic measurements. It also gives an overview of basic analyzer operational
concepts including use and interpretation of the front panel and display.

Chapter 2, “Making Analyzer Measurements,” shows you how to use the
instrument configuration features, measure waveform data, control data
acquisition, examine captured data in more detail, set up analyzer trigger
conditions, and shows how to use the analyzer with other instruments.

Chapter 3, “Solving Problems,” shows you how to fix the most common
kinds of problems that might occur when you begin operating the analyzer.

Chapter 4, “Ensuring Accurate Measurements,” explains the relationships
between the analyzer time base and other time-dependent functions,
discusses the effect of probes on measurement accuracy, and explains the
glitch detection system. After you have made a few measurements with the
HP 54620A/C, it is a good idea to read this chapter.

Chapter 5, “Testing, Adjusting, and Troubleshooting the Logic Analyzer,”
explains how to test the HP 54620A/C to ensure that it operates correctly.
The chapter also shows how adjust and troubleshoot the analyzer.

Chapter 6, “Replaceable Parts,” explains how to remove and replace the
various assemblies in the analyzer. The chapter also lists the replaceable
parts for the analyzer and gives ordering information.

Chapter 7, “Performance Characteristics,” lists the measurement
performance standards to which the instrument is tested.

Chapter 8, “Messages,” lists the status and error messages that may be
displayed by the analyzer, explains their causes, and tells what to do to
correct the problem.

If you want to automate HP 54620A/C measurements using a programmable
controller such as an IBM-compatible PC or an HP 9000 Series 700 controller,
see the HP 54620A/C Programmer’s Guide and the HP 54620A/C

Programmer’s Reference. The Programmer’s Reference is supplied as a
help file on a 3.5" diskette. The diskette includes a help file viewer for
Microsoft Windows 3.1, and Microsoft Write editor versions of the files. ASCII
files are also supplied.
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Getting Started

When you use the logic analyzer to help test and troubleshoot your
systems, you will follow the general process shown in figure 1:

• Prepare the analyzer by connecting it to power and setting up the
handle and screen brightness as desired.

• Define the measurement problem by understanding the parameters
of the system you wish to test and the expected system behavior.

• Set up channel inputs by connecting the data probes to the
appropriate signal and ground nodes in the circuit under test.

• Define the trigger condition by setting the analyzer configuration to
capture only the system events you wish to view.

• Use the analyzer to acquire data, either in continuous or single-shot
fashion.

• Examine the data and make measurements on it using various
analyzer features.

• Save the measurement or configuration for later re-use or
comparison with other measurements.

The process is repeated as necessary until you verify correct
operation or find the source of the problem.
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Keypad and Softkeys

There are three types of keys on the front panel:

• White keys have an immediate action, such as starting or stopping the
analyzer. There are no menus associated with white keys.

• Gray keys bring up softkey menus, allowing you to modify the instrument’s
measurement configuration.

• Softkeys under the display dynamically change to indicate currently valid
menu selections. Softkeys that are blank (that is, for which there is no
corresponding label) have no function in the selected menu.

Some keys, such as  On/Off and  Label , also have special functions
while in the menus that they activate.

Control Knobs

The HP 54620A has six control knobs. The HP 54620C has five control knobs;
it does not have an intensity control knob.

• The Time/Div knob changes the current time base setting (sweep speed)
of the analyzer in Main or Delayed sweep. The setting of the timebase
affects sample rate and other analyzer functions as well. See chapter 4,
“Ensuring Accurate Measurements,” for more information.

• The Delay knob sets the delay time with respect to the time reference in
either Main or Delayed sweep.

• The Select knob chooses the channel on which the next action will operate.

• The Position knob moves the selected channel to a new vertical position
on the display.

• The Entry knob selects from multiple choices in menus. It also
occasionally duplicates the function of the Select knob.

• The display intensity knob (HP 54620A only—marked only with an
intensity symbol) adjusts display brightness.

Getting Started
Learn the front panel
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Status Indicators

Status indicators include the following:

• Channels that are turned off; these are visible only if you select a channel
that is off by using the Select knob.

• Sampling interval is a function of the Time/Div setting and varies from 2 ns
to 8 ms.

• Glitch mode is indicated by “GL”, and indicates that glitch detection is
enabled. This is automatically enabled for sampling intervals greater than
8 ns. At time base speeds faster than 1 µs/div (sampling intervals of 4 ms
and faster) glitch mode is disabled.

• Delay includes the time reference indicator, the offset markers, and the
delay measurement. The time reference indicator is a left arrow (←) if the
trigger event is at the beginning of acquisition memory, a right arrow (→)
if the event is at the end of acquisition memory, and a down arrow (↓) if it
is at the center. The offset markers and delay measurement work together
when you adjust the delay knob and Horizontal Mode is set to Main, to
indicate how far you have delayed the trigger event from the initial time
reference position.

• Time/Div shows the time base setting. Time per division is variable from
5 ns/div to 1 s/div.

• Trigger condition shows the current trigger mode. For edge trigger mode,
it will also show the trigger condition. If the last acquisition was initiated
by pressing the Single key, the letters “Sngl” appear in this position
(unless the last single acquisition was auto triggered).

• Acquisition indicator shows the current acquisition condition, that is,
whether the acquisition system is running, stopped, or in autostore mode. 

When the analyzer is in Normal trigger mode, the Trigger condition indicators
flash while the analyzer is searching for the trigger condition, which occurs
after the pre-trigger buffer is full. When the analyzer is in Auto trigger mode,
the word “Auto” flashes to the left of the Trigger condition indicator if the
analyzer did not find the trigger and was therefore triggered automatically
after a time-out.

The trigger condition indicators might also flash if the analyzer is stopped.
This indicates that the analyzer is finding a trigger condition and is driving
the trigger out port.

Getting Started
Learn the front panel
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Channel Numbers and Labels

The channel numbers are always shown along the left edge of the display.
You can assign channel labels to help you remember the function of each
channel in your circuit, or disable the labels to increase the waveform display
area. See chapter 2, “Making Analyzer Measurements,” for more information
on using labels.

When using the HP 54620C color logic analyzer, you can assign colors to
channels using the Label menu. See “Using Color” in this chapter for more
information about assigning colors to channels.

Waveform Display

The waveform display area shows all acquisition results. You can change the
graticule or turn it off entirely using the Display menu. See chapter 2,
“Making Analyzer Measurements.”

When using the HP 54620C color logic analyzer, the waveform display shows
all activity and selections pertaining to a particular channel in the color
assigned to that channel. See “Using Color” in this chapter for more
information about assigning colors to channels.

Getting Started
Learn the front panel
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Memory Bar and Measurement Field

The memory bar is a horizontal line below the waveform display area which
shows what fraction of acquisition memory is displayed and the position of
the display with respect to acquisition memory. When the analyzer is
stopped, you can change the size of the display with respect to acquisition
memory using the Time/Div control, allowing you to zoom in on a specific
portion of memory.

Below the memory bar is the measurement field. This area is used to display
results for single- and dual-channel measurements, activity indicators, trigger
settings, error messages, and status messages.

Softkeys

Softkeys are shown along the bottom of the display. Some softkeys have an
immediate action, such as taking you to another menu or initiating a
measurement.

Other softkeys allow you to scroll through a list of choices, such as channels
or trigger operators. You can scroll through the choices by pressing the
softkey repeatedly. For some softkeys, you can use the Entry knob to scroll
through the choices. For channel lists, you can always use the Select knob or
Entry knob to scroll through the choices.

Occasionally a softkey label is displayed with two choices below it, one of
which is highlighted. The highlighted choice is the one that is currently
active. Pressing the softkey toggles the highlight to the other choice.

When several softkeys are displayed with a labeled bar over them, it means
that either the softkeys are related or that the choices are mutually exclusive.

When using the HP 54620C color logic analyzer color palettes, some
channel-specific softkeys display the color assigned to the particular channel.
See “Using Color” in this chapter for more information about assigning colors
to channels.

Getting Started
Learn the front panel
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7 Repeat steps 3 through 6 until you have
connected all test points of interest.

6 Connect the ground lead on each set of channels,
using a probe grabber. The ground lead improves
signal fidelity to the analyzer, ensuring accurate
measurements.

See “Probing the Circuit Under Test” in
chapter 4 for information on how probing
affects measurement accuracy.

8 If you need to remove a probe lead from the
cable, insert a paper clip or other small pointed
object into the side of the cable assembly, and
push to release the latch while pulling out the
probe lead. 

Getting Started
To probe a circuit 
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How Does Autoscale Work?

If there is at least one channel with an active signal, the analyzer turns off all
other channels having no activity, that is, where no transitions through the logic
threshold are occurring, and turns on all channels having activity. TTL, ECL, and
variable thresholds are used while testing for signal activity.

Channels not previously displayed will be added below those channels already
being displayed with the lowest numbered channel at the top. Higher numbered
channels will be displayed in order down the display. The channels that are on
are scaled vertically to best fit the screen.

The analyzer checks for activity using a window of 20 ms, allowing it to
recognize signals as slow as 50 Hz for autoscaling. Channels that are turned off
will have blank activity indicators in the display. If the analyzer does not find any
channel with an active signal, it restores the setup to the pre-autoscale state.

Sweep speed is set to give an optimally scaled display of all the active channels.
Autoscaling attempts to find a Time/div setting such that the slowest signal has
between 1 and 3 periods displayed, with no more than 125 periods of the fastest
signal displayed. If these criteria cannot be satisifed, then a Time/div setting is
selected that is as slow as possible, yet shows less than 125 periods of the
fastest signal.

Triggering (except for auto/normal mode) and channel labels are not affected,
unless an external trigger is found. Delay is set to zero. The analyzer is set to
Run mode (continuous acquisition).

The Undo Autoscale function returns the instrument to the setup that existed
prior to Autoscale being activated.

When using the HP 54620A/C, pressing Autoscale returns the Auto Glitch Detect
capability in the Display menu to the enabled status.

Getting Started
To set up an acquisition using Autoscale
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Making Analyzer Measurements

The HP 54620A/C provides a full set of features to help automate your
measurement tasks. You can:

• Set up the analyzer for different logic thresholds, allowing
simultaneous timing measurements on sets of signals from different
logic families.

• Modify the way the analyzer acquires data.

• Label input signals to make it easier to relate the display to the
circuit under test.

• Set up simple or complex trigger conditions, as needed, to capture
only the sequence of events you want to examine.

• Use delayed sweep to examine the waveforms of interest.

• Make measurements on a single waveform or on one waveform with
respect to another.

• Trigger the analyzer from other instruments or use the analyzer to
trigger other instruments.

• Save the measurement for comparison with others or save the
analyzer configuration for later use in making the same
measurement.

This chapter explains how to do all these things and more. If you are
not familiar with basic analyzer operations, see chapter 1, “Getting
Started.”
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Label Assignment Auto-Increment Features

When you assign a label ending in a digit, such as ADDR0 or DATA0, the
analyzer automatically increments the digit and displays the modified label in the
entry field. Then, the analyzer changes the selected channel to the next channel
down on the display that is on. This makes it easier to assign successive labels
to numbered control lines and data bus lines.

Label List Management

The label list contains 75 of the most recently used labels. The list does not save
duplicate labels, nor does it save multiple labels that differ by, at most, two
trailing numeric characters.

The label list is non-volatile. Thus, after you use the label list for awhile, your
labels will predominate, making it easier to customize the analyzer display for
your needs.

When you first begin using the analyzer, there are seven blank entries at the
beginning of the label list. As you define custom labels, these spaces are filled.
One blank space is always retained to allow entry of a new label. When you
initialize the label list, all of your custom labels will be cleared, and the label list
will be returned to its factory configuration.

Making Analyzer Measurements
To define a new label
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Pattern Trigger

In pattern trigger, you define a pattern of highs, lows, and don’t care inputs
that must be recognized across the input channels during any given input
sample. The pattern may be combined with one edge on any input channel to
form the complete trigger specification.

Pattern trigger is best when there is a unique pattern that occurs across a
group of signals, and the pattern defines the events you want to capture. For
example, suppose you have a state machine that outputs a series of hex
digits, and only outputs the digit ‘A’ once in every sequence. You can use a
pattern trigger to capture this event.

Pattern trigger is less useful when the same pattern occurs many times, and
most of those occurrences have little to do with the events you wish to
capture. For example, suppose that this same state machine generates
hundreds of states, and the state “C” occurs several times in the sequence,
with a different sequence of states after each occurrence. A pattern trigger
will not provide a stable waveform display.

The pattern trigger occurs when the pattern is entered; that is, the trigger
condition is satisfied as soon as the input waveforms have transitioned from a
state not matching the pattern to a state matching the pattern. You can use
the single edge to further qualify the trigger condition. For example, you may
want the analyzer to trigger when a certain pattern is present and a clock
edge occurs.

Making Analyzer Measurements
Trigger types
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The subsequent behavior depends on whether the acquisition was initiated
by pressing Single or Run:

• Single—the analyzer will fill acquisition memory, stop, and display the
results.

• Run—the analyzer will fill the pre-trigger buffer after drawing a trace.
When the pre-trigger buffer is full, the analyzer repeats the search for a
trigger. If no trigger is found, a free-running trace is displayed, much like
that of an oscilloscope on auto trigger. 

In either Auto or Normal mode, the trigger may be missed completely under
certain conditions. This is because the analyzer will not recognize a trigger
event until the pre-trigger buffer is full. Suppose you set the Time/Div knob
to a slow sweep speed, such as 500 ms/div. If the trigger condition always
occurs before the analyzer has filled the pre-trigger buffer, the trigger will not
be found.

Some measurements you want to make will require you to take some action
in the circuit under test to cause the trigger event. Usually, these are
single-shot acquisitions, where you will use the Single key. If you use Normal
mode and wait for the trigger condition indicator to flash before causing the
action in the circuit, the analyzer will always find the trigger condition
correctly.

See chapter 4, “Ensuring Accurate Measurements,” for more information on
the acquisition process and the relationships between time base and sampling
rate.

Trigger Mode versus Trigger Type

The trigger mode (Auto or Normal) is independent of the trigger type (Edge,
Pattern, or Advanced). The mode setting applies for any trigger type.

Making Analyzer Measurements
To define the trigger mode
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are trying to capture and understand how the advanced trigger capabilities
relate to those events.

Setup rules

Remembering the following rules will make it easier to work with the
advanced triggering capabilities:

• Duration operators are valid when only pattern terms are involved.
Duration is not selectable when any edge terms are selected as a source.
Occurrence operators are valid only when at least one edge term is
involved. Occurrence is not selectable when only pattern terms are
selected as a source.

• When you have selected a combination source, like Pat_1 AND Edge1, you
cannot directly define the pattern or edge. You must instead select Pat_1
as the source, define the pattern, then select Edge1 as the source and
define the edge. The softkeys change to reflect this.

Understand the waveform events and relate them to analyzer

capabilities

The key to setting up a useful waveform display is picking a known sequence
of waveform events to which you can apply the advanced trigger capabilities
of the HP 54620A/C.

To find these events, you can ask a series of questions about the waveform,
keeping in mind the capabilities of the analyzer.

• Does the input data always repeat with respect to a particular waveform’s
high or low period of constant duration?

• Is there a sequence of waveform events that define the data of interest?
For example, is there a state machine, where the hypothetical sequence
“aac” leads to the events of interest, where “aab” does not?

• Are the events of interest defined by a certain number of iterations of a
circuit? For example, does the circuit fail (producing the events of
interest) on the 38th iteration of a data pattern and edge combination?

Usually, you will want to set the analyzer to Normal trigger mode so that you
see a display only when the trigger condition occurs. However, you might
want to use Auto trigger mode while experimenting with the trigger
definition so you can see a display of the data that is captured by the analyzer.

Making Analyzer Measurements
To define an advanced trigger
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All Qualifiers must be Satisfied to Trigger the Analyzer

When setting up an advanced trigger, you must remember that all required
events must be satisfied to trigger the analyzer. For example, if you set up an
occurrence trigger using Pattern 1 and Edge 1, and the occurrence count is 3,
then Edge 1 must be satisfied three times, with the pattern valid each time,
before the trigger will occur.

Pattern 1 and Edge 1 are Shared Sources

The source definitions for Pattern 1 and Edge 1 are shared with the pattern
trigger specification. Thus, changes here will affect that specification, and
changes to the simple pattern trigger specification will affect the definitions of
Pattern 1 and Edge 1. Defining patterns for a pattern trigger is different. See “To
define a pattern trigger.”

Making Analyzer Measurements
To define an advanced trigger
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The measurement algorithms are as follows:

• To calculate input frequency, the analyzer selects the first and third
transitions at the left side of the visible display, measures the delta time
between these two transitions, then calculates the frequency as 1/∆ time.

• To calculate input period, the analyzer selects the first and third
transitions at the left side of the visible display and measures the ∆ time
between these two transitions.

• To calculate the duty cycle, the analyzer measures the period and positive
width. It then calculates duty cycle by dividing the period into the pulse
width, multiplying the result by 100%.

• To calculate the positive width, the analyzer measures the time between
the first set of transitions that begin and end a logic high from the left side
of the visible display.

• To calculate the negative width, the analyzer measures the time between
the first set of transitions that begin and end a logic low from the left side
of the visible display.

To show the parameters of the most recent measurement, which is the
rightmost one in the measurement results line, press the Show Meas  softkey
until On is highlighted. The analyzer will activate the cursors to show which
transitions were selected for that measurement. To clear the current
measurement results, press the Clear Meas  softkey.  With the HP 54620C,
the tracked measurement results will be displayed in the cursor color.

Ensuring Transitions for Input Waveforms having Irregular Patterns

For input waveforms having an irregular pattern (such as PCM signals), you
must ensure that the transitions for which you want to measure a parameter are
at the left side of the display. For some waveforms of this type, using the cursors
to make the measurement may be a better solution. See “To use the cursors.”

Making Analyzer Measurements
To measure waveform parameters on a single channel 
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9 Press Measure Chan Delay .
The channel-to-channel delay time appears on the message line of the display.

You may repeat the above steps as desired to measure the delay time
between different sets of input channels. The three most recent single- or
dual-channel measurements (of any kind) will be shown on the message line
of the display.

To calculate the delay time, the analyzer measures the time between the first
transition of the selected type (rising or falling) on the start channel and the
first transition of the selected type (rising or falling) on the end channel.
When looking for the transition on the start channel, the analyzer begins at
the left side of the visible display. So, if the correct transition is found first on
the start channel, the result will be positive; otherwise, it will be negative. In
delayed mode, the analyzer uses the part of the waveform shown by the
delayed sweep.

Making Analyzer Measurements
To measure channel-to-channel delay
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Solving Problems

This chapter describes possible solutions if you encounter problems
while making measurements with the instrument. If you need to verify
instrument functionality and performance, refer to chapter 5,
“Testing, Adjusting, and Troubleshooting the Analyzer.”
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Ensuring Accurate Measurements

This chapter gives an overview of some analyzer concepts that will help you
make better measurements. It discusses the relationship between the time
base setting and other time-dependent analyzer functions, explains how to
achieve the most accurate signal fidelity through good probing practices, and
describes how glitch detection works.
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The minimum duration trigger setting is two sample periods or 16 ns,
whichever is greater. And, the resolution of the duration trigger is one
sample period. How might this affect your measurement? Suppose you have
the sweep speed set to 2 µs/div, and have a duration trigger set up for
duration > 48 ns (three sample periods of 16 ns). If you then set the sweep
speed to 10 µs/div, the trigger will be lost, because the minimum duration
trigger value at the new sweep speed is 160 ns (two sample periods of 80 ns).

See chapter 7, “Performance Characteristics,” for more information.

Delayed Sweep and the Time Reference

When you enable the delayed sweep view, the analyzer divides the window
into two vertical portions. The upper part shows the waveform according to
the main time base; the lower shows a small portion of the waveform
magnified according to a second time base (the delayed sweep). In delayed
sweep, the Time/Div knob adjusts the magnification of the delayed sweep
portion. The delayed sweep time base must be at least twice as fast the main
time base and can vary up to the maximum sweep speed of 5 ns/div. For
example, at a main time base setting of 500 µs/div, the delayed sweep time
base will be adjustable from 200 µs/div to 5 ns/div. 

You must be careful not to expand the delayed sweep time base such that no
useful data is displayed. If the main time base setting is 500 µs/div, the data
was obtained at a sampling interval of 4 µs. Expanding the delayed time base
so that no original samples appear in the delayed sweep will not yield any
useful information. For this example, expanding the delayed sweep time base
to 1 µs/div yields two or three samples in the delayed sweep window.
Expanding the delayed sweep time base beyond 1 µs/div will not be useful. 

There are two different delays: Main and Delayed. The horizontal mode
determines which delay is used. When the horizontal mode is set to Main, the
delay positions the main sweep relative to the trigger. This delay is a fixed
number of samples in the positive and negative directions, so the time value
of this delay is a function of sampling interval and therefore a function of
sweep speed. Changing this delay value does not affect the sampling interval
or sweep speed, however. When the horizontal mode is set to Delayed, the
delay controls the position of the delayed sweep window inside the main
sweep display. This delay value is independent of sampling interval and
sweep speed.

Ensuring Accurate Measurements
Time base and Acquisition
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Varying the Time/Div Setting

When you vary the Time/Div setting during Run mode, remember that the
sample period is also being adjusted. If, for example, you rapidly change the
Time/Div setting to a higher value (slower sweep speed), the sample period is
also lengthened, and it will take longer to fill acquisition memory. Thus, there
may be a short delay before a complete screen full of data is displayed.

Ensuring Accurate Measurements
Time base and Acquisition

138

ManualsPlus.com

https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


https://www.manualsplus.com/


Best Probing Practices

Because of the variables L, di, and dt, you may be unsure how much margin
is available in your measurement setup. The following are guidelines for good
probing practices:

• The ground lead from each channel group (0-7 and 8-15) should be
attached to the ground of the circuit under test if any channel within the
group is being used for data capture.

• When capturing data in a noisy environment, every third probe’s ground
should be used in addition to the channel group’s ground.

• High-speed timing measurements (TR < 3 ns) should make use of each
probe’s own ground.

When designing a high-speed digital system, you should consider designing
dedicated test ports that interface directly to the instrument’s probe system.
This will ease measurement setup and ensure a repeatable method for
obtaining test data.

Ensuring Accurate Measurements
Probing the Circuit Under Test
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Testing, Adjusting, and Troubleshooting
the Analyzer

This chapter explains the general procedures for verifying correct
analyzer operation, adjusting the analyzer display and power supply,
correcting malfunctions in the analyzer, and performing tests to
ensure that the analyzer meets performance specifications.
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9 Is the fan running?
If yes, go to “To perform self-tests.” If not, do the steps below.

The LVPS has a thermal cut-out circuit. If the fan is defective, the LVPS
shuts down when it gets too hot for safe operation.
a Disconnect the fan cable from the power supply.
b Measure the fan voltage at the connector on the power supply, using a

voltmeter.

If the fan voltage is less than –5.0 Vdc, replace the fan. If not, replace
the power supply.

Testing, Adjusting, and Troubleshooting the Analyzer
To troubleshoot the logic analyzer
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Replaceable Parts

This chapter contains instructions for removing and ordering
replaceable assemblies. Also in this section is a parts list for the
assemblies and hardware of the logic analyzer that you can order from
Hewlett-Packard.

If you need a component for one of the printed circuit boards, refer to
the parts list included with the component information packet for this
logic analyzer. For more information on these packets, contact your
nearest Hewlett-Packard Sales Office.
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Reference
Designator

HP Part
Number

Qty Description

MP17 54620-94303 1 Rear-panel label
MP18 54620-21701 2 BNC bushing

W1 8120-1521 1 Standard power cord
W1 8120-1703 Power cord option 900, United Kingdom
W1 8120-0696 Power cord option 901, Australia
W1 8120-1692 Power cord option 902, Europe
W1 8120-0698 Power cord option 904, 250 V, USA/Canada

W1 8120-2296 Power cord option 906, Switzerland
W1 8120-2957 Power cord option 912, Denmark
W1 8120-4600 Power cord option 917, Africa
W1 8120-4754 Power cord option 918, Japan

54620-61602 1 Display Cable (HP 54620C)

54620-61603 1 Power Supply Cable (HP 54620C)

Option 101 Accessory pouch and front-panel cover (also
orderable as HP P/N 54600-68701)

5041-9482 Pouch
54601-44101 Front-panel cover

Input Cable
54620-61801 1 Cable, Woven (includes probe leads)

5959-9333 Package replacement probe leads (quantity 5)
5959-9334 Package replacement probe grounds (quantity 5)
5959-9335 Package replacement pod grounds (quantity 5)
5090-4356 Package replacement grabbers (quantity 20,

includes 1 5959-9334)
01650-94309 Package of probe labels

Replaceable Parts
To order a replacement part
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Performance Characteristics

This chapter lists the operating characteristics and performance
specifications for the HP 54620A/C Logic Analyzer.
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External
trigger

Input R & C ~ 1 Meg Ω and 12 pF, compatible with HP 1007X
probes.

Maximum Input ± 40 V peak.

Trigger Threshold ± 6 volts, settable in 50-mV increments.

Threshold Accuracy1 ± 100 mV or 6% of setting, whichever is greater.

Minimum Input Change 200 mV pp.

Minimum Pulse Width 20 ns.

Trigger
Output

Output is a rising edge at the trigger point.

Output Level 0 to ≥ 2.0V into 50 Ω
0 to ≥ 4.8V open circuit.

Delay, data in to
trigger out

~ 85 ns.

Jitter ± Sample period + 10 ppm.

Maximum Output Rate ≅ 2 kHz (HP 54620A), ≅ 1.5 kHz (HP 54620C) with the
analyzer stopped, 20/sec running.

1 Performance specification, tested by threshold test. See Chapter 5, “Testing, Adjusting, and Troubleshooting
the Analyzer.”

Performance Characteristics
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Messages

This chapter presents the various messages displayed by the
instrument, explains what they mean, and gives instructions for
corrective action if necessary.
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Delay at limit

You have exceeded either the positive or negative time limit for the sweep
delay. The limits depend on the current Time/Div setting, sampling rate, and
whether the Horizontal Mode is Main or Delayed. See Chapter 4, “Ensuring
Accurate Measurements,” for more information on interaction between time
functions in the analyzer.

Delay at limit - use delayed sweep to view large negative time

This message appears when you set the analyzer to a much faster sweep
speed after a single acquisition, where the delay setting is large, but the
delayed sweep window is off (main only). To see the desired part of the
waveform, change the sweep speed to a slower setting, turn the delayed
sweep on, or do both.

Delay = 

When the Horizontal Mode is Delayed, this message appears while you are
adjusting the Delay knob, to inform you of the current delay time setting.

Duration time at limit

This message appears when, in the Advanced Trigger menu, you try to adjust
the duration setting for a pattern to a value less than the minimum or greater
than the maximum. The minimum and maximum values are determined by
the Time/Div and sampling interval, so you may be able to work around the
problem by changing the Time/Div setting. See Chapter 4, “Ensuring
Accurate Measurements,” for more information on the interaction between
various analyzer time base functions.

Front panel locked

This message appears when an instrument controller, such as a PC or
workstation, has locked the analyzer’s front panel using the SYSTem:LOCK
command.

Illegal Instruction

A processing fault occurred during operation. Cycle power to the analyzer, or
perform a hard reset by cycling power with the two rightmost softkeys
depressed. If this does not correct the problem, contact your HP Sales Office
for assistance.

Messages
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Key not used

This message appears when you press a softkey that is not valid for the
current menu.

Label List Re-Initialization Aborted

This message appears when you press the No softkey during any step of label
list reinitialization. Initialization of the label list is canceled, and the top-level
label list menu reappears.

Label List Re-Initialization is Complete!

This message appears after the analyzer reinitializes the label list.

Measurement already selected

This message appears when you select a single-channel measurement that is
already running. Note that measurement results for the selected
measurement are displayed on the message line, but are temporarily
overwritten by this message. 

Must cancel print first

This message appears when you try to reconfigure the interface parameters
for the I/O module while printing. You must either cancel printing with the
Cancel Print softkey or wait until printing has completed before reconfiguring
the interface.

No active cursor

This message appears when you turn the Entry knob while using a menu that
has no field selectable via Entry. Normally, for those menus, the softkeys,
Select, or Move are the only valid choices.

No printer interface installed

You selected Print Screen from the Print/Utility menu. However, there is no
printer interface module installed. You must install an HP interface module
(Centronics, HP-IB, or RS-232, as appropriate) for the analyzer to connect to
the printer.

Messages
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No signal found

This message appears when you select Autoscale, but the analyzer was
unable to find an input signal on any channel at any threshold setting.

• Check that the input cable is correctly connected to the analyzer.

• Check that the probes are connected to valid signal lines in the circuit
under test.

• Check power to the circuit under test. 

• Check the activity indicators.

Not configured to print

You have the interface settings menu configured for “Connect to Computer.”
If you have a printer connected to the interface (not a computer), you can set
up the printer as follows:
1 Press Print/Utility.
2 Press RS-232 Menu or HP-IB menu, depending on the interface

installed.
3 Press the Connect To softkey until one of the following is highlighted:

• HP Print if an HP printer is connected.

• Epson if an Epson-compatible printer is connected.

• HP Plot if an HP plotter or plotter compatible with HP-GL is connected.
(Some HP printers with the HP-PCL V language will also work with this
setting.)

Occurrence count at limit

The count for occurrences of an edge in the Advanced Trigger menu must be
set to a value between 1 and 1048575 inclusive.

Operation Not allowed on Trigger In 

This message appears when you move the Position knob while the Ext Trig
input is the selected channel.

Press STOP to increase print speed

This message appears when you are printing while the analyzer is acquiring
data in Run mode. Because acquiring and displaying waveforms uses
controller time that could otherwise be used for printing, you can speed
printing by stopping acquisition.

Messages
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Print canceled

This message appears when you press the Cancel Print softkey to stop
printing.

Printer not responding

You selected Print Screen in the Print/Utility menu, and there is an interface
installed, but the printer is not responding.

• Check that the printer is turned on and has paper.

• Check that the interface module for the HP 54620A/C is connected to the
printer and that the correct interface type is being used.

Printing done

This message appears when the analyzer has finished copying the screen to
the printer.

Privilege Violation

A processing fault occurred during operation. Cycle power to the analyzer, or
perform a hard reset by cycling power with one of the softkeys depressed. If
this does not correct the problem, contact your HP Sales Office.

Re-Initializing the Label List . . . . 

This message appears briefly while the analyzer is re-initializing the label list.

Screen and setup saved to memory

This message appears when you save the current display and setup using the
Trace memory menu.

Selected channel at bottom of screen

This message appears when you turn the Move knob counterclockwise and
the selected channel is already at the bottom of the display.

Messages
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Selected channel at top of screen

This message appears when you turn the Move knob clockwise and the
selected channel is already at the top of the display.

Setup recalled

This message appears after the analyzer restores the configuration from the
specified memory location. 

Setup saved

This message appears when you press the Save key in the Setup menu,
indicating that the analyzer setup was saved to the selected memory location
(1 through 16).

Test failed.    err =  

This message appears if one of the analyzer self-tests fails. See chapter 5,
“Testing, Adjusting, and Troubleshooting the Analyzer,” for more information
on how to run self-test and what to do if self test fails.

Test passed

This message appears when one of the analyzer self-tests passes.

This will overwrite ALL 75 current labels, YES to proceed

This message appears when you select the Initialize Label List softkey in the
Label menu.

• To proceed with initialization, press the Yes softkey.

• To cancel initialization, press the No softkey.

Threshold at limit

The threshold setting is used by the analyzer input comparators to decide
whether a signal is a logic high or logic low. The threshold must be set to a
value between –6.00 V and +6.00 V inclusive.

Time/Div at limit 

The time per division must be set to a value between 1 s/div and 5 ns/div
inclusive.

Trace memory cleared

Messages
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This message appears when you press the Clear Mem softkey for either
Memory 1 or Memory 2 while in the Trace memory menu. It confirms that the
selected memory was cleared.

Messages
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including setting the time base and
thresholds and displaying waveforms
for channels connected to active sig-
nals.

Autostore records the result of
every acquisition on the display in
half-bright tone. When Autostore is
on, the analyzer updates pixel (dis-
play) memory with new acquisitions,
but does not erase the results of pre-
vious acquisitions.

Channel controls allow you to
move or rearrange channels, turn
them on or off, and add descriptive
labels.

Clock channel is the reference
point for the setup-time and hold-
time measurements.

Control knobs include the
Time/Div, Delay, Select, Position, En-
try, and display intensity knob.

Cursors are used to measure
either time between particular
points on the display or numeric val-
ues of the currently displayed
waveforms.

Data acquisition See “Acquisi-
tion.”

Data channel is the channel for
which you want to measure setup or
hold time.

Delay time in Main sweep is the
time between the current trigger and
the time reference point. In Delayed
sweep, it is the time between the
center of the delayed sweep window
and the time reference position. In
dual-channel measurements, it is the
time between the transition on the
start channel and a transition on the
end channel.

Delayed sweep is the analyzer dis-
play function that magnifies the
contents of sample memory. Use de-
layed sweep to zoom in on a portion
of the waveform and examine it in
greater detail.

Display memory is also called
pixel memory. The display memory
is part of the display subsystem, and
is located in the waveform RAM. A
data-to-waveform conversion gate ar-
ray is provided to convert the data
and display the acquisition. Also see
“Autostore.”

Dual-channel measurements

measure the time between edges on
two different channels, including
channel-to-channel delay, setup
time, and hold time.
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ing glitch pulses, the analyzer auto-
matically enables glitch capture once
the time/div setting is 1 µs/div or
slower. In glitch capture mode, the
analyzer uses memory resources to
record an event where at least two
transitions occurred between sample
periods. The analyzer can capture
pulses as narrow as 3.5 ns and as
long as the sample period -1 ns at
any sweep speed.

Graticule refers to the hash marks
on the display. These marks can be
set to full, frame, or turned off.

Hold time is the time for which a
data input to a clocked device must
remain stable after the active edge of
the clock occurs. Violating the hold-
time specification of a device can
lead to unstable circuit operation.

Horizontal controls adjust the
time base, horizontal mode, and de-
layed sweep functions.

Labels are terms defined or cho-
sen from a predefined list to
associate input channels with their
functions in the system under test.
When you assign a label ending in a
digit, such as D0, the analyzer in-
serts the label into the novolatile
label list, automatically increments
the digit, displays the modified label
in the entry field, and selects the

next channel. The label generator
also allows you to assign colors to
channels.

Measurement algorithms are
used to calculate input frequency, in-
put period, duty cycle, positive
width, and negative width.

Measurement field is located be-
low the memory bar. This area is
used to display results for single-
and dual-channel measurements, ac-
tivity indicators, trigger settings,
error messages, and status messages.

Memory See “Display memory,”
“Setup memory,” or “Trace memory.”

Memory bar is the horizontal line
below the waveform display area
which shows the amount of acquisi-
tion memory that is displayed, and
the position of the display with re-
spect to acquisition memory. When
the analyzer is stopped, you can
change the size of the display with
respect to acquisition memory using
the Time/Div control knob, which al-
lows you to zoom in on a specific
portion of memory. You can also use
delayed sweep or pan the display us-
ing the Delay knob.

Minimum detectable pattern width

is the minimum time for which an in-
put pattern must remain stable for
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Trigger mode can be set to Nor-
mal or Auto. See “Normal trigger
mode” or “Auto trigger mode.”

Trigger output is an output signal
used to trigger an external measure-
ment system or other device. This
output is pulsed when the analyzer’s
trigger condition is satisfied and the
analyzer begins acquiring data.

Trigger output rate refers to the
rate at which the analyzer can gener-
ate the trigger output signal. It does
this as fast as it can acquire data and
update the waveform display, which
is normally fast enough to trigger
digital oscilloscopes. When triggering
analog oscilloscopes, to obtain a
faster trigger, stop the logic analyzer
acquisition. The analyzer will con-
tinue to drive the trigger output, but
will not have the overhead of data
capture display updates. The trigger
output is generated at a much higher
rate, and the trigger is still valid. 

Vernier is a softkey in the
Main/Delayed menu that gives finer
increments of the sweep speed.

Waveform parameters are meas-
ured using cursors, single-channel
measurements, or dual-channel
measurements.

Width refers to positive and nega-
tive duration of a signal. The signal
width can be measured using single-
channel measurements. In doing so,
the analyzer measures the time be-
tween the first set of transitions at
the left side of the visible display
that begin and end the logic high or
low value. See also “Minimum detect-
able pattern width.”
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ordering, 191–194
removing and replacing, 181
replacing on exchange program, 190

assigning colors to channels, 33
assigning labels, 60–63
associating channels and circuit signals, 40
associating circuit signals and input
channels, 59
Auto Glitch Detect, 55

acquisition system specs, 199
disable to increase sweep speed, 48
disabling, 57
enabled by Autoscale, 45
enabling, 57
horizontal system specs, 198

Auto trigger mode, 70–71, 131
auto-increment

in labels, 63
Autoscale, 44–45

operation of, 45
performance characteristics, 203
try to display channels, 125
try to display trace, 123–124
undo, 44–45, 113, 119

Autostore, 58
and Erase, 58
and Single, 56
message, 209

Autostore data
cannot be measured, 92

B

Benchlink for Microsoft Windows, 24–26
Berg strip, 156–157
best probing practices, 142
bezel

flexing on front panel, 188
binary readout, 94–95
blown fuse, 168
BNC

cable assembly, 171, 174
connector, 156–157

BNC connector, 157
board

training, 24–26

boards
power supply, 161
removing the system board, 186
replaceable parts, 180
training, 25

brightness, 58
adjusting, 162–163
adjusting display, 29
control, 37

buffers
post-trigger, 70, 130–131
pre-trigger, 70, 130
pre-trigger overflow, 131

building test accessories, 155
built-in tests, 151

C

cabinet
removing, 182
removing the handle, 189

cable
removing probe leads, 43

cables
calibration, to display, 185
calibration, to system board, 186
part number for, 22–23
probe, 42–43
ribbon, to display, 185
ribbon, to power supply, 187
ribbon, to system board, 184, 186

calculate
delay time, 99
duty cycle, 97
input frequency, 96
input period, 97
measurement values, 91
widths, 97

calibration
adjustments, 159

calibration cable
disconnect to remove display, 185
disconnect to remove system board, 186
take care when removing keyboard, 188

cancel printing, 88
capacitance of impedance, 139–142
capturing a glitch

concepts, 143–148
reconstructed waveform, 144

capturing single-shot events, 56
carrying case, 24–26
center

time reference displayed, 84
time reference position, 83–85

changing channel order, 50
changing time reference, 83–85
channel measurements, 98

dual, 92
single, 91, 96–97

channel problems, 125
channel-to-channel delay, 98–99
channels

assigning colors, 33
assigning labels to, 60–63
attach ground leads, 142
clock, 100, 102
connecting to test, 171, 174
data, 100, 102
enabled/disabled by Autoscale, 45
end, 92, 98–99
labels, 38, 40
list of those off, 39
message, 209, 213
naming, 40
numbers, 38, 40
order of, 50
performance characteristics, 197
positioning, 37, 50
preset configuration, 119
selecting, 37, 50
selecting for edge trigger, 47, 72
selecting for pattern trigger, 73
setting input threshold voltage, 53
start, 92, 98–99
test thresholds, 172
testing acquisition system, 154
testing threshold accuracy, 169
turning labels on or off, 59
turning on and off, 49

characteristics
See performance characteristics
probe input impedance, 139–142

checking
optional accessories, 24–26
package contents, 22–23

checklist
for solving problems, 123–125
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circuit ground
connecting to analyzer, 42–43

circuit signals
associating with channel, 40
associating with input channels, 59

circuit under test
action to cause trigger, 71, 132
concepts of probing, 139–142

circuitry
glitch capture, 143–148

clear
cursors, 91, 94–95
measurement, 97
measurement field, 91
previously saved trace, 116
trace memory, 112

clearing labels, 64
clock channel, 100, 102

in hold time measurement, 103
in setup time measurement, 101
threshold accuracy, 169

clock edge
select for delay measurements, 98

CMOS threshold, 53–54
color of keys and relationship to function,

37
color palettes, 30, 41

channel colors, 40
colors in waveform display, 40
selecting, 31–32

colors
assigning to channels, 33
selecting palettes, 31–32

comparators
input, 54

comparing measurement results, 111
components

See replaceable parts
concepts

aliasing and glitch capture, 144
choosing timebase to capture glitch, 145
delayed sweep, 133
glitch detection, 143–148
imput impedance, 139–142
making accurate measurements, 128
memory bar, 132

probe grounding, 140
probing circuit under test, 139–142
probing practices, 142
storage of samples, 130
time reference, 133
timebase and acquisition, 129–138
trigger functions, 132
trigger modes, 131

configuration
default, 44–45
preset default settings, 119
recalling, 118
saved in memory, 117
saving and recalling, 111–112
using Autoscale, 44–45

connecting
grabbers, 42–43
power cord, 27
to circuit ground, 42–43
to function generator, 171, 174
to pulse generator, 174

connecting to circuit ground, 42
connections

external trigger from scope, 106
external trigger using scope probe, 106
for trigger oscilloscope, 107

contents of analyzer package, 22–23
controls

front panel, 35–36
knobs, 37

covers
remove for service, 164

creating labels, 62–63
CRT, hazardous voltages, 181
cursors

activated by analyzer, 97
clearing, 91, 94–95
message, 211
moving simultaneously, 94–95
preset configuration, 119
readouts, 91, 94–95
use on irregular patterns, 97
use to measure waveform data, 89
use to test time interval accuracy, 176
used to measure period, 91

custom labels, 60–63

D

damage to analyzer
power down before servicing, 164

damaged shipment, 22–26
data

measuring, 89
data acquisition

See acquisition
data captured

acquired by sampling, 129–138
examine with delayed sweep, 80
in time interval accuracy test, 177
to fill main display, 86

data channel, 100, 102
in hold time measurement, 103
in setup time measurement, 101
threshold accuracy, 169

data entry field, 37
Default color palette, 30
default configuration, 44–45
default setup, 113, 119
defective assemblies, 190
defining edge trigger, 74
defining labels, 62–63
defining sources, 74
delay, 39

adjusting, 93
and trigger event position, 70–71
channel-to-channel, 98–99
introduced by timebase, 138
measured on dual channels, 92
message, 210
setting, 37

delay indicator
for trigger position, 84

Delay knob, 37
used to pan display, 86

delay setting concepts, 133
delay time defined, 98
delay value displayed, 84
delayed sweep

changing main sweep Time/div, 82
concepts, 133
magnifies contents of sample memory, 80
setting up display, 82
shows glitch, 146
Time/div setting for, 82
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delayed sweep window
edges used for measurement, 93
indicator for, 81
Time/div setting for, 81

delayed window
limited to data in main display, 86

delta t indicators, 95
design of probe tip, 140
design test ports, 142
device specifications

measuring hold time, 102–103
measuring setup time, 100–101

difference between trigger mode and
trigger type, 71
digital multimeter

See multimeter
disassembly, 181
display, 38

adjusting brightness of, 29
adjusting pattern, 163
adjustment, 162–163
and Autostore, 58
and labels, 59
and trigger, 70, 131
erasing, 58
glitches, 143–148
main and delayed sweep displays, 82
of acquired data, 46
of waveform, 55
overhead affects trigger output rate, 107
removing, 185
replacing assembly, 166
self-test, 162–163
setting up delayed sweep, 82
to adjust, 163
turning labels on or off, 59–61
waveform, 40

display flashing, 39
Display softkey

in self-test menus, 162
display system

performance characteristics, 202
divider probe

used to reduce signal swing, 109
divider probe application

large-scale signal to ext. trigger input, 109
divisions on graticule, 87

dual-channel measurements, 98–99
channel-to-channel delay, 92
hold time, 92
setup time, 92
where displayed, 41

dummy load, 155
making, 158

duplicate labels, 63
duration

and advanced trigger, 67
message, 210

duration operators
for advanced trigger, 76

duration trigger, 74–79
affected by timebase, 129–138

dust cover, 24–26
duty cycle

calculated, 97
measurement, 91

E

ECL threshold, 53–54
Edge, 47, 72
edge and pattern triggers combined, 76
edge qualifier in pattern trigger, 73
edge trigger, 47, 65, 72

applications of, 65
qualifying a pattern, 66
using external trigger input, 109

edges
defining for trigger, 74
of waveform disjointed, 146
set in channel measurements, 98
used to satisfy measurement criteria, 93

EMI performance characteristics, 204–206
end channel, 98–99

and edge, 92
entered (pattern trigger), 66
Entry knob, 37, 73

choosing edge trigger channel, 47, 72
choosing labels from list, 60–61

environmental characteristics, 204–206
equation

for voltage behavior, 141

equipment
for servicing analyzer, 164
for testing threshold accuracy, 169
for testing time interval accuracy, 173
set up to test threshold accuracy, 170

Erase, 58
labels, 64
measurement field, 91
trace memory, 112

error messages, 208
where displayed, 41

errors in operation
See solving problems

events
and pattern trigger, 66
capturing single-shot, 56

examine captured data using delayed
sweep, 80
exchange program, 190
exploded view, 192
extending trigger capabilities, 104
external trigger

connections, 106
signal margin, 109

external trigger input, 104
BNC, 108–109
logic threshold setting, 106
testing threshold accuracy, 169
used as edge trigger, 109

external trigger signal
available in all trigger types, 104

F

factory-default settings, 44–45
failing self-tests

acquisition system, 154
keyboard, 153–154
ROM and RAM, 152

fan
disconnecting cable, 167
remove to remove power supply, 187
removing, 183

flashing
of indicators on display, 39

forced trigger, 70, 131
frequency measurement, 91

using delayed sweep window, 93
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front panel
dust cover, 24–26
flex bezel to remove keyboard, 188
functions, 35–36
hooks, 184
message, 210
removing, 184
retainer tabs, 184

full-bright display, 58
function generator, 170

connect to for test, 171
for testing time interval accuracy, 173
set DC offset voltage, 172
setting up, 175

functional controls, 35–36
functions

on softkeys, 41
fuse, 168

G

general performance characteristics,
204–206

glitch
as part of waveform, 92
capture and aliasing, 144
categories of, 143–148
detection, 143–148
shown in delayed sweep, 146

glitch capture
performance characteristics, 199

glitch detection circuitry, 130
glitch mode, 39, 48
good uses for advanced trigger, 67
good uses for edge trigger, 65
good uses for pattern trigger, 66
grabbers

connecting to circuit ground, 42
connecting to ground lead, 42–43
connecting to probe lead, 42–43
part number for, 22–23

graticule, 40
modifying settings, 87
preset configuration, 119
settings for hash marks, 81, 87

grid, 40
softkeys, 87

ground
probes for making measurements, 142

ground bounce, 141
ground inductance, 141
ground lead

connecting to probe cable, 42–43
part number for, 22–23

H

half-bright
contrast, 163
display, 58

handle
adjusting, 28
removing from cabinet, 189

hash marks
in waveform display, 81, 87

hazardous voltages, 181
hex readout, 94–95
high-frequency probe circuit, 140
high-speed timing measurements

use probe ground, 142
hold time, 102–103
hold time measurement, 103
hooks on front panel, 184
hookups

for external trigger, 106
for triggering oscilloscope, 107

horizontal
hold, 163
mode, 39, 198

horizontal system
performance characteristics, 198

HP service
component info packets, 180
exchanging assemblies, 190
mail order system, 191–194
obtain to replace parts, 152–154
obtain to solve problems, 123
order dummy load, 158
policy for replacing assemblies, 164

HP-IB Interface module, 111

I

immediate-action keys, 41
impedance of probes, 139–142
incorrect trace display, 124

increase
repetition of trigger output, 107
sweep speed, 145
trigger output rate, 110

indicators, 39
flashing, 39
for cursor settings, 95
measurement, 38
status, 38–39
STORE, 58

initializing label list, 64
input channels

performance characteristics, 197
input comparators, 54
input for external trigger, 108
input frequency calculated, 96
input period calculated, 97
input signals

setting threshold for, 53–54
input swing

minimum for analyzer, 109
intensity control

adjusting, 162–163
interface module

what to do if troubleshooting, 165–167
interface modules

documentation for installing and
configuring, 88

make trace memory non-volatile, 111
used for printing, 81

interface parameters, 88
interfaces

message, 211
interval

of auto trigger, 70, 131
interval for sampling

concepts, 129–138
Inverse color palettes, 30
irregular patterns

use cursors to measure, 97

K

keyboard
See keypad
removing, 188
self-test, 153–154
test, 151

keypad, 37
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keys
action, 37
function of, 37
menu, 37
softkeys, 37

kit
rackmount, 24–26
training, 24–26

knobs
function of, 37

L

Label, 59–64
label key

used in resetting analyzer, 123
label list

don’t initialize during reset, 123
labeling inputs, 59
labels

and waveform display, 59
assigning, 60–63
auto-increment feature, 63
channel, 38, 40
defining, 62–63
duplicates, 63
initializing, 64
list management, 63
message, 209, 211
preset configuration, 119
settings stored with setup, 117
softkey, 38
turning on or off, 59

Left
time reference position, 83–85

limitations
only one edge in pattern trigger, 73

line switch, 27
line voltage

auto-adjusting for, 27
list

of channels that are off, 39
of disabled channels, 49
of optional accessories, 24–26
of replaceable parts, 193
of supplied accessories, 22–23

list of optional accessories, 25

logic analyzer
accessories supplied with, 22–23
See analyzer
Benchlink for Microsoft Windows, 24–26
carrying case for, 24–26
configuring with Autoscale, 44–45
features of, 52
functional controls, 35–36
keypad, 37
optional accessories, 24–26
preparing for use, 21
process of using, 18, 20
setup, 21
starting acquisition, 46
stopping acquisition, 46
turning on power to, 27

Logic levels, 54, 73
key use to test thresholds, 172
use to test time interval accuracy, 176

logic threshold, 53–55
logical operators

and advanced trigger, 74–79
low-frequency probe circuit, 139–142
LVPS

checking voltages, 165–168
ribbon cable, 166
thermal cut-out circuit, 167

M

magnetic shielding, 24–26
magnification

of delayed sweep, 133
magnify content of sample memory, 80
mail order system

use to replace parts, 191–194
main sweep

Time/div for window, 81
Time/div setting for, 82

main timebase concepts, 133
maintenance, 164
making

dummy load, 158
test connectors, 156–157

making adjustments
for analyzer performance, 159

manuals
supplied, 22–23

margin on external trigger, 109

markers
for delayed sweep window, 81
for trigger position, 84

material list, 22–23
materials

for making test connectors, 156–157
list, 23

measurement
algorithms, 96
features, 52

measurement cycle
See measurement process

measurement field, 38, 41, 92
shows frequency or period, 94–95
shows maximum of 3 measurements, 96

measurement functions
concepts, 137
depend on sample period, 129–138
performance characteristics, 202

measurement process, 18, 20, 92
analyzer setup, 21

measurements
affected by trigger functions, 132
and channels that are off, 49
channel delay, 98
channel-to-channel delay, 92
concepts for making accurate, 128
dual-channel, 92
duty cycle, 96–97
frequency, 96–97
hold time, 92
manual using cursors, 89
period, 96–97
power supply voltages, 161
preset configuration, 119
setup time, 92
single-channel, 91, 96–97
width, 96–97

measuring
fan voltage, 167
frequency or period using cursors, 94–95
hold time, 102–103
LVPS voltages, 168
period using cursors, 91
setup time, 100–101
signals on system board, 166
voltages on power supply, 166
waveform parameters, 96–97
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measuring waveform data
time between edges, 92
using cursors, 89
using dual-channel, 92
using single-channel, 91

memory
acquisition, 130
glitch detection, 130
preset configuration, 119
recalling setup from, 118
recalling trace waveform from, 115
setup, 113
trace, 112
used to capture glitch, 143–148
used to store setup, 117

memory bar, 41, 132
menu keys, 37
message line

shows measurement results, 100
shows measurements, 96, 99, 102

messages, 208
display area, 38
where displayed, 41

microprocessor system
events leading to failure, 78
setting up trigger, 78

Microsoft Windows
Benchlink software to interface logic

analyzer, 24–26
minimum detectable pattern width

concepts, 132
minimum duration trigger

concepts, 132
minimum input swing, 109
missing trigger, 71, 131
mode, 70–71

glitch, 39, 48
trigger, 39, 70–71

modify graticule, 87
Monochrome palette, 30
moving channels, 50
moving cursors simultaneously, 94–95
multimeter

use to adjust display, 162–163
use to adjust power supply, 160–161
use to check LVPS, 168
use to monitor function generator, 170
use to troubleshoot analyzer, 164

N

names
assigning to channels, 60–61
defining, 62–63

naming
channels, 40
input signals, 59

negative width measurement, 91
new labels, 62–63
no trigger, 71, 131
non-volatile settings

labels list, 63
non-volatile setup memory, 112
Normal trigger mode, 70–71, 131
numbering

of channels, 40

O

occurrence
and advanced trigger, 67
count increments on edge & pattern, 78
message, 212
operators for advanced trigger, 76
trigger, 74–79

On/Off
"Off" channels, 49
use of measurements and channels that

are off, 49
operating performance

adjusting, 159
operation of Autoscale, 45
operators

for trigger, 74–79
order of channels, 50
ordering new assemblies, 190–194
oscillator

verifying operation of, 173
oscilloscope probe

routes signal to external trigger input, 105
overview

display in advanced trigger, 74–79
of advanced trigger, 69

P

palettes
selecting colors, 31–32

pan the waveform, 80, 86
concepts of delayed sweep, 133
concepts of memory bar, 132

parameters
for trigger operator, 74–79
measured using single channel, 96–97

parameters for interface, 88
part numbers

cable, 22–23
grabbers, 22–23
ground lead, 22–23

parts
for dummy load, 158
for test connectors, 156–157
removing and ordering, 180

parts list for analyzer, 193
passive probe impedance, 139–142
Pattern, 73

irregular, repeating, 94–95
pattern duration trigger

and sample period, 48
pattern trigger, 65, 73

adding edge qualifier, 73
and edge trigger combined, 76
applications of, 66
entered, 66
qualifying with edge, 66

patterns
defining for trigger, 75
entered, 75
exited, 75
irregular, 97
satisfying trigger qualifier, 75
transitions at left of display, 97
triggering on sequence of, 77
triggering on system failure, 78

performance
verify with self-tests, 151

performance characteristics, 196
acquisition system, 199
display system, 202
EMI, 204–206
environmental, 204–206
general, 204–206
horizontal system, 198
input channels, 197
measurement functions, 202
physical, 204–206
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power requirements, 203
safety, 204–206
setup functions, 203
trigger system, 200

Performance Test Record, 178
record test results in, 177
verify voltage readings, 169

period measurement, 91
using cursors, 91

pivoting handle, 28
pixel memory, 58, 111

clearing, 116
recalling contents of, 115
saving trace waveform to, 114

poor uses for edge trigger, 65
poor uses for pattern trigger, 66
Position knob, 37, 50
position of cursors, 91
position of time reference

concepts, 133
in acquisition memory, 83–85

position of trigger event, 70
positioning channels, 50
positive width measurement, 91
post-trigger buffer, 70, 130
pouch, 24–26
power cord

connecting to analyzer, 27
disconnect before servicing, 181
remove before measuring voltages, 168
remove before servicing, 164–167

power requirements
performance characteristics, 203

power supply
adjusting voltages, 160–161
blown fuse, 168
hazardous voltages, 181
location of adjustments, 161
making dummy load, 158
measure fan voltage, 167
measure LVPS voltages, 168
measuring voltages, 161, 166
of circuit under test, 42–43
removing, 187
to adjust, 160–161
troubleshooting, 155
voltage measurements, 161

power switch, 27

power switch shaft
removing, 187

power-on, 27
self-test, 27

pre-trigger buffer, 70, 130
predefine test configurations, 112
predefined labels, 60–63
preset configuration, 119
print

cancel or stop, 88
interface modules used, 81
message, 212–213
status line, 81
waveform display, 81, 88

probe
attach every third ground, 142
circuit models, 140
grounding, 140
grounding concepts, 139–142
high-frequency circuit, 140
inductance, 141
loading concepts, 139–142
low-frequency circuit, 139–142

probe cable, 42–43
probe calibrator

performance characteristics, 203
probe leads

removing from cable, 43
probe tip design, 140
probes

connecting grabbers, 42–43
shorting together, 42–43

probing concepts
circuit under test, 139–142

probing practices, 142
problems

obtain HP service, 123
solving, 122
trace display, 123–124
with channels, 125

procedures
to test threshold accuracy, 169
to test time interval accuracy, 173
to verify correct operation, 150

process
acquisition, 70–71

pulse generator
connect to for test, 174
enabling to acquire data, 177
for testing time interval accuracy, 173
setting up, 175

pulse train
triggering on, 77

pulse transitions
of glitches, 143–148

Q

qualifiers
satisfy to trigger analyzer, 79

qualifying trigger pattern using external
trigger input, 108

R

rackmount kit, 24–26
rate of trigger outputs, 110
Re-ordering channels, 50
readout of cursors, 91
readout settings and indicators, 95
recall

configuration, 113
memory setup, 112
setup, 115–116, 118
trace memory, 111
trace waveform, 115

reconstructed waveform
for glitch capture, 144

record test results
in Performance Test Record, 178

reference point
for hold time measurement, 102
for setup time measurement, 100

relating channels and circuit signals, 40
relationship between key color and

function, 37
relationship of sweep speed and sample

periods, 48
relationships

timebase and analyzer, 129–138
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removing
and replacing assemblies, 181
cabinet, 182
display, 185
fan, 183
front panel, 184
handle, 189
keyboard, 188
power supply, 187
system board, 186

removing probe leads, 43
repetitive acquisition

concepts of behavior, 131
repetitive waveforms

and edge trigger, 65
replaceable parts, 180

descriptions and part numbers, 193
exploded view, 192
list for analyzer, 193
ordering, 191–194
using the mail order system, 191–194

replaceable parts list, 193
replacement

list, 193
reset setup, 119
resetting the analyzer, 123
resistance of impedance, 139–142
resistors

for dummy load, 158
for test connectors, 156–157

restore
configuration, 113
default configuration, 113

results
accumulating, 58
where displayed, 41

results of tests
record in Performance Test Record, 178

reversing Autoscale, 44–45
ribbon cable

disconnect to remove display, 185
disconnect to remove front panel, 184
disconnect to remove power supply, 187
disconnect to remove system board, 186
for LVPS, 166

Right
time reference position, 83–85

ringing in voltage model, 141

risetime in voltage model, 141
ROM and RAM self-tests, 151–152
RS-232 Interface module, 111
Run, 46

and auto trigger, 71, 131
and Erase, 58
and trigger, 65

run mode
and acquisition process, 70–71

run self-tests, 152–154

S

safety certification, 204–206
safety summary

read before servicing, 181
sample period

relationship to sweep speed, 48
varied as function of timebase, 129–138

sampling, 55
sampling intervals, 130

affect delay value, 133
sampling period, 39

affects measurement results, 137
sampling rate

increase to capture glitch, 144
insufficient to capture glitch, 144
reasons to increase, 145
sufficient for display, 147

save
configuration, 112–113
setup, 117
waveform, 112, 114

screen
erasing, 58

searching for trigger, 70–71
Select knob, 37, 50, 73

choosing edge trigger channel, 47, 72
using to select channels, 49

selecting
channels, 49–50
channels for pattern trigger, 73
time reference position, 83–85

self-tests, 27, 151
acquisition system, 154
display, 162–163
keyboard, 153–154
ROM and RAM, 152
run to check LVPS, 167

sequential output patterns
triggering on, 77

setting
cursor position, 91
DC offset for threshold test, 172
threshold voltages, 108
Time/div, 48

setting trigger condition
for external trigger input, 110
for trigger output, 110

setting up external trigger, 108
setting up function generator, 170, 175
setting up pattern trigger, 73
setting up pulse generator, 175
setting up the analyzer, 21

to test time interval accuracy, 176
settings

default configuration, 119
for graticule, 81, 87
of cursor readouts, 95

setup
factory default, 44–45
memory banner, 117–118
message, 213–214
recalling, 118
recalling after trace cleared, 116
recalling from memory, 115
reset, 119
saved when trace cleared, 116
saving to memory, 117

setup functions
performance characteristics, 203

setup memory, 111–112
save/recall, 113
softkey menu, 113

setup time, 100–101
measurement, 101

shielding, magnetic, 24–26
shipment, damaged

See damaged shipment
shorting probes, 42–43
shutdown

occurs when LVPS is too hot, 167
signal margin on external trigger, 109
signals

on system board, 166
Single, 56

and auto trigger, 71, 131
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single-channel measurements, 94–97
calculation and values, 91
softkeys displayed, 91
where displayed, 41

single-shot acquisition, 56, 71, 132
concepts of behavior, 131

size
display, 163
of glitch captured, 143–148

skew
check with channel-to-channel delay,

98–99
softkey labels, 38, 41
softkeys, 37, 41

Adv, 69, 74–79
edge trigger, 47, 72
for setup memory, 113
for trace memory, 112
Label, 59–64
Logic levels, 54
Mode, 70–71
On/Off, 49
Pattern, 73

software
Benchlink for Microsoft Windows, 24–26

solutions to problems
channels, 125
trace display, 123–124

solving problems
See Testing and Troubleshooting chapter

sources
 for trigger, 74–79
defining patterns and edges, 74
for trigger, 75

specifications
of service equipment, 164
performance, 196
threshold accuracy, 169

start channel, 98–99
and edge, 92

start delay measurement, 92
starting an acquisition, 46
state machine

triggering on outputs, 77
status indicators, 38–39

STORE, 58
status messages

where displayed, 41

Stop, 46
stop printing, 88
stopping an acquisition, 46

to increase trigger output rate, 107, 110
storage, 56

and Autostore, 58
sub bright, 163
supplied accessories

See accessories, supplied
sweep

adjusting, 93
sweep displays

delayed, 80–81
main, 81

sweep speed, 39
affects acquisition memory, 130
affects sampling interval, 130
and missed trigger, 71, 131
increase to achieve accuracy, 137
reasons to increase, 145
relationship to instrument operating

parameters, 48
slower affects memory fill, 137
See also timebase

switch
power, 187

synchronizing display to circuit, 65
system board

removing, 186
replacing/exchanging, 190
signals, 166

system failure
example of triggering on, 78

T

t1 and t2 cursors, 89, 94–95
temperature

warm up, 159
test accessories

building, 155
test configurations

saving, 117
saving and recalling, 112

test connectors, 156–157
order for dummy load, 158

test ports, design in, 142
test results

record in Performance Test Record, 178

test setup
for thresholds, 171
for time interval accuracy, 174

test thresholds, 172
testing

the analyzer, 150
threshold accuracy, 169
time interval accuracy, 173

tests
acquisition system, 154
built into the analyzer, 151
keyboard, 153–154
ROM and RAM, 152

things to check
fan running?, 167
for channel problems, 125
for trace display problems, 123–124
LVPS voltages, 165–167
Performance Test Record, 169
signals on system board, 166

threshold, 55
accuracy, 169
test settings, 172
test setup, 171

threshold tests
using test accessories, 155

threshold voltage
setting, 54

threshold voltages
for external trigger input, 108
setting, 53

thresholds
message, 214
preset configuration, 119

time interval
of auto trigger, 70, 131

time interval accuracy test
acquiring data, 177
connecting equipment for, 174
setting up analyzer, 176
setting up equipment, 175

time interval tests
using test accessories, 155

time readout, 94–95
time reference

adjusting delay, 86
example, 134
setting position of, 83–85
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time reference concepts, 133
time reference indicator, 39

 displayed, 84
time reference position

concepts, 133
Time/div, 39

and missed trigger, 71, 131
knob, 37
setting, 48
using vernier to decrease step interval, 48

Time/div setting
changing in delayed sweep, 82
different for delayed and main sweeps, 82
for graticule divisions, 87

timebase
affects sample period, 129–138
and missed trigger, 71, 131
choose to represent events, 145
concepts, 129–138
preset configuration, 119
setting, 37, 39, 48
setting during Autoscale, 45
varying during run, 138

tolerance of power supply
adjusting, 160–161
measuring voltage, 161

TORX drivers, 181
trace

clearing from memory, 116
display problems, 123–124

trace memory, 111
message, 214
save/recall, 112
softkey menu, 112

trace waveform
recalling from memory, 115
saving to memory, 114

training board
See training kit

training kit, 24–26
transition time, 141
transitions

in hold time measurement, 103
in setup time measurement, 101
on start and end channels, 99
used in measurement, 96

transitions of glitches, 143–148

triangle indicators
empty(trigger delay), 84
solid (trigger position), 84

trigger, 65
action to cause, 71, 132
advanced, 67, 74–79
analyzer from other instruments, 104
and acquisition, 46
AND, OR, then operators, 75
defining edges, 74
defining patterns, 75
duration operator, 75
edge, 47, 72
entered and exited operators, 75
missed in certain conditions, 71, 131
occurs operator, 75
on microprocessor system failure, 78
on pulse train, 77
on sequential patterns, 77
operators, 74–79
other instruments, 104, 107
pattern, 66, 73
preset configuration, 119
setting during Autoscale, 45
sources, 74–79

trigger concepts
trigger may be missed, 131
trigger may not be stored, 133

trigger definition
experimenting with, 76

trigger event
adjusting delay, 86
position in acquisition memory, 70, 83–85

trigger functions, 132
trigger mode, 70–71

Auto, 39
Normal, 39

trigger mode vs. trigger type, 71
trigger modes

Auto, 131
Normal, 131

trigger not found
and auto trigger, 70, 131

trigger output, 104
BNC, 110
condition satisfied, 107
generated at various rates, 110
use for single-shot events, 107

trigger output rate
affected by overhead, 110
increase, 110

trigger position
indicators displayed, 84

trigger rate
affected by overhead, 107

trigger system
performance characteristics, 200

trigger type vs. trigger mode, 71
triggering capabilities

extended, 104
troublehooting the analyzer, 164
troubleshoot power supply

using dummy load, 155
troubleshooting

accessories, building, 155
the analyzer, 150, 165–167

TTL threshold, 53–54
turn off cursors, 94–95
turning channels on and off, 49
turning on power, 27

U

undo Autoscale, 44–45, 113, 119
unexpected trace display, 124
unhooking power switch shaft, 187
unique states in waveform and pattern

trigger, 66
user interface

overview of, 35–36
user-defined threshold, 53–54
using Auto trigger mode, 76
using color, 30
using Normal trigger mode, 76
using the analyzer

process of, 18, 20
Utility key

used to run self-tests, 152–154

V

variables in probing, 142
verify performance

with self-tests, 151
vernier, 48
vertical

linearity, 163
size, 163
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vertical hold
adjusting, 162–163

vertical lines
in delayed sweep display, 82

viewing acquired data
delayed sweep, 80
graticule, 81
printing, 81

violation
of hold time, 102–103
of setup time, 100–101

voltage
adjustment, 160–162
behavior in probe grounding, 141
logic threshold, 53–54
measurements, 161
models, 141

voltages
power supply, 166
signals on system board, 166

W

warm up
analyzer, before adjusting, 159
analyzer, before testing, 170, 175
test equipment, 170, 175

waveform
choosing a timebase setting, 145
clearing from memory, 116
cursor measurements, 91
delayed sweep concepts, 133
disjoint edges, 146
display area, 38
does not show grounding problems, 141
measurements, 91
recalling from memory, 115
reconstructing for glitch capture, 144
saving to memory, 114

waveform display, 40, 55
and Autostore, 58
and labels, 59
erasing, 58

waveform events
and pattern trigger, 66
apply advanced trigger, 76
measuring time or values, 89
picking known sequence, 76
questions to find sequence, 76
setting up display, 76

waveform parameters
measuring, 96–97

width measurements, 91, 96–97
widths

calculated, 97

Z

zoom portion of waveform using delayed
sweep, 80
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DECLARATION OF CONFORMITY
according to ISO/IEC Guide 22 and EN 45014

Manufacturer’s Name: Hewlett-Packard Company

Manufacturer’s Address: Colorado Springs Division
1900 Garden of the Gods Road
Colorado Springs, CO 80907 U.S.A.

declares, that the product

Product Name: Logic Analyzer

Model Number(s): HP 54620A/C

Product Option(s): All

conforms to the following Product Specifications:

Safety: IEC 348:1978 / HD 401 S1:1981
UL 1244
CSA-C22.2 No. 231 (Series M-89)

EMC: CISPR 11:1990 / EN 55011:1991 Group 1 Class A
IEC 555-2:1982 + A1:1985 / EN 60555-2:1987
IEC 555-3:1982 + A1:1990 / EN 60555-3:1987 + A1:1991
IEC 801-2:1991 / EN 50082-1:1992 4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1:1992 3 V/m, {1kHz 80% AM, 27-1000 MHz}
IEC 801-4:1988 / EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines

Supplementary Information:

The product herewith complies with the requirements of the Low Voltage Directive
73/23/EEC and the EMC Directive 89/336/EEC and carries the CE marking accordingly.

This product was tested in a typical configuration with Hewlett-Packard test systems.

Colorado Springs, 10/24/95

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department ZQ /
Standards Europe, Herrenberger Strasse 130, D-71034 Böblingen Germany (FAX: +49-7031-14-3143)

John Strathman, Quality Manager
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Product Warranty

This Hewlett-Packard
product has a warranty
against defects in material
and workmanship for a period
of three years from date of
shipment.  During the
warranty period,
Hewlett-Packard Company
will, at its option, either
repair or replace products
that prove to be defective.
For warranty service or
repair, this product must be
returned to a service facility
designated by
Hewlett-Packard.
For products returned to
Hewlett-Packard for warranty
service, the Buyer shall
prepay shipping charges to
Hewlett-Packard and
Hewlett-Packard shall pay
shipping charges to return
the product to the Buyer.
However, the Buyer shall pay
all shipping charges, duties,
and taxes for products
returned to Hewlett-Packard
from another country.
Hewlett-Packard warrants
that its software and firmware
designated by
Hewlett-Packard for use with
an instrument will execute its
programming instructions
when properly installed on
that instrument.
Hewlett-Packard does not
warrant that the operation of
the instrument software, or
firmware will be
uninterrupted or error free.

Limitation of Warranty

The foregoing warranty shall
not apply to defects resulting
from improper or inadequate
maintenance by the Buyer,
Buyer-supplied software or
interfacing, unauthorized
modification or misuse,
operation outside of the
environmental specifications
for the product, or improper
site preparation or
maintenance.

No other warranty is

expressed or implied.

Hewlett-Packard

specifically disclaims the

implied warranties of

merchantability or fitness

for a particular purpose.

Exclusive Remedies

The remedies provided herein
are the buyer’s sole and
exclusive remedies.
Hewlett-Packard shall not be
liable for any direct, indirect,
special, incidental, or
consequential damages,
whether based on contract,
tort, or any other legal theory.

Assistance

Product maintenance
agreements and other
customer assistance
agreements are available for
Hewlett-Packard products.
For any assistance, contact
your nearest Hewlett-Packard
Sales Office.

Certification

Hewlett-Packard Company
certifies that this product met
its published specifications at
the time of shipment from the
factory.  Hewlett-Packard
further certifies that its
calibration measurements are
traceable to the United States
National Institute of
Standards and Technology, to
the extent allowed by the
Institute’s calibration facility,
and to the calibration
facilities of other
International Standards
Organization members.

About this edition

This is the first edition of the
HP 54620A/C Logic

Analyzer User and Service

Guide.

Publication number
54620-97011
Printed in USA.
Edition dates are as follows:
First edition, October 1995

New editions are complete
revisions of the manual.
Update packages, which are
issued between editions,
contain additional and
replacement pages to be
merged into the manual by
you. The dates on the title
page change only when a new
edition is published.
A software or firmware code
may be printed before the
date. This code indicates the
version level of the software
or firmware of this product at
the time the manual or
update was issued.  Many
product updates do not
require manual changes; and,
conversely, manual
corrections may be done
without accompanying
product changes.  Therefore,
do not expect a one-to-one
correspondence between
product updates and manual
updates.  

The following list of pages
gives the date of the current
edition and of any changed
pages to that edition.

All pages original edition
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