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Product
Warranty

Limitation of Warranty

This Hewlett-Packard product has a warranty against defects in material
and workmanship for a period of one year from date of shipment. During
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. However, warranty service for
products installed by Hewlett-Packard and certain other products
designated by Hewlett-Packard will be performed at the Buyer's facility at
no charge within the Hewlett-Packard service travel area. Outside
Hewlett-Packard service travel areas, warranty service will be performed
at the Buyer’s facility only upon Hewlett-Packard’s prior agreement and
the Buyer shall pay Hewlett-Packard’s round trip travel expenses.

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.

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 OR MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE.



Exclusive Remedies

Assistance

Certification

Safety

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.

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products.

For any assistance, contact your nearest Hewlett-Packard Sales and
Service Office.

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 Bureau of Standards, to the extent allowed by the
Bureaw’s calibration facility, and to the calibration facilities of other
International Standards Organization members.

This product has been designed and tested according to International
Safety Requirements. To ensure safe operation and to keep the product
safe, the information, cautions, and warnings in this manual must be

heeded.



Printing History

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 the customer. The dates on the
title page change only when a new edition or a new update is published.

* A software code may be printed before the date; this indicates the version
level of the software product at the time of the manual or update was
issued. Many product updates and fixes 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.

Edition 1 January 1991 16540-90502



List of Effective Pages |

The List of Effective Pages gives the date of the current edition and of any
pages changed in updates to that edition. Within the manual, any page
changed since the last edition is indicated by printing the date the changes
were made on the bottom of the page. If an update is incorporated when
a new edition of the manual is printed, the change dates are removed from
the bottom of the pages and the new edition date is listed in Printing
History and on the title page.

Pages : Effective Date
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Introduction

About this
manual...

Welcome to HP logic analyzers! The HP 16500A Logic Analysis
System has been designed to be easier to use than any
Hewlett-Packard logic analyzer before. In addition, because of its
configurable architecture, it can easily be tailored to your specific logic
design and debug needs.

The user interface of the HP 16500A was designed for the most
intuitive operation possible. Pop-up windows and color graphics help
lead you through setups and measurements so you won’t have to
memorize a lot of steps. As you read this manual and the other
manuals about the mainframe and the test/measurement modules, you
will see just how easy the HP 16500A is to use.

The information in this logic analyzer reference manual is presented to
you as follows:

Chapters 1 through 3 contain introductory information about the logic
analyzer and the accessories supplied with the HP 16540A/16541A.
They contain information that will fammliarize you with the user
interface and menus,

Chapters 4 through 11 describe the basic menus of the state analyzer.

Appendix A through D describe logic analyzer functions such as
printing screens, and display of error messages. Also found in the
appendix section is a summary of service information on installation,
calibration, and product specifications.

1f you're new to logic analyzers, or just need a refresher, we think you'll
find Feeling Comfortable with Logic Analyzers valuable reading. It will
eliminate most misconceptions or confusion you may have about logic
analyzer applications, and it will show you how to get the most out of
your new HP 16540A/16541A 100 MHz State Analyzer module.
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General Information

Logic Analyzer The HP 16540A/16541A 100 MHz State Analyzer module is part of a
Descriptign new generation of general-purpose logic analyzers.

The HP 16540A/16541A module is used with the HP 16500A
mainframe, which is designed as a stand-alone instrument for use by
digital and microprocessor hardware and software designers. The HP
16500A mainframe has HP-IB and RS-232C interfaces {or hardcopy
printouts and control by a host computer,

The logic analyzer module can be configured as a 100 MHz,
16-channel stand-alone master board, or as a multiple board module
with up to 208 channels. With each expander board added to the
master board, the state analysis width is increased by 48 channels.

User Interface The HP 16500A has four easy-to-use user interface devices: the knob,
the touchscreen, the optional mouse, and the optional keyboard.

] KNOB

i /
TOUCH l ° |
SCREEN

FIELDS

KEYBOARD

(CPTIGHAL 1\
e
¢

(OPTIONAL S

Figure 1-1. HP 16500A User Interface
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Configuration
Capabilities
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The knob on the front panel is used to move the cursor on certain
menus, to increment or decrement numeric fields, and to roll the
display.

The touchscreen fields can be selected by touch or with the optional
mouse. To activate a touchscreen field by touch, touch or press the
field (the dark blue box) on the display with your finger until the field
changes color. Then remove your finger from the screen to activate
your selection.

To activate a field with the optional mouse, position the cursor (+) of
the mouse over the desired field and press the button on'the upper-left
corner of the mouse.

The optional keyboard can control all instrument functions by using
special function keys, the arrow keys, and the ENTER key. Alpha
numeric entry is simply typed in.

All nger interface devices are discussed in more detail in the HP
16500A Reference manual.

The HP 16540A/HP 16541A can be configured as a single or multiple
board module. The number of data channels range from 16 channels
(using just the HP 16540A) up to 208 channels (using a maximum of

. four HP 16541As). The table below shows all possible configurations

for the 100 MHz state module.

Table 1-1. Analyzer Module Configurations

Configuration Total Channels
Stand-alone Master 16
Master plus one Expander 64
Master plus two Expanders 112
Master plus three Expanders 160
Master plus four Expanders 208

HP 16540A/16541A
Front-panel Reference



Key Features

HP 16540A/16541A
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Two 3.5-inch disk drives are integral to the instrument for storing logic
analyzer configurations and acquired data. The disk drive also provides
a way of loading inverse assembly configuration files into the logic
analyzer for configuring ease. Additional key features of the HP
16540A/HP 16541A are listed below:

¢ 100 MHz clock rate, 100 MHz triggering across all channels.
e Lightweight passive probes for easy hookup and compatibility

& & & ¢ & » & B S © B

with previous HP logic analyzers and preprocessors.
HP-IB and RS-232C interface for programming and hard copy
printouts.

Variable setup/hold time, 4 ns window.

External triggering.

4 kbytes deep memory on all channels,

Marker measurements.

Five sequence levels,

Four pattern recognizers.

One range recognizer.

100 MHz time and number-of-states tagging,

Full programmability.

Mixed State and Timing display.

Compare, Chart, and Waveform displays.

General Information
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Supplied

General Information

1-4

Accessories

Table 1-2 lists the accessories supplied with your logic analyzer. If any
of these accessories are missing, contact your nearest Hewlett-Packard
sales office. If you need additional accessories, refer to the Accessories

for HP Logic Analyzers .

Table 1-2. Accessories Supplied

Accessory HP Part No. Quantity

HP 16540A
Probe assemblies 01650-61608 1
Probe cables 16540-61605 1
Grabbers (20 per pack) 5090-4356 1
Clock/Ground lead 16540-82101 2
Termination adapter 01650-63203 2
Cable and Pod labels - 1 clock 16500-94303 1
Cable and Pod labels - 2 clocks 16540-94304 1
Operating system disks 16500-68703 1
Front-Panel Reference manual 16540-90902 1
Programming Reference manual  16540-90903 1
Service manual 16540-90901 1
Probe cable ID clip 16500-41201 1
Intercard cable connect kit 16540-68701 1
Spare probe leads (5 per pack) 5959-9333 1
Probe ground leads (5 per pack)  5959-9334 1

HP 16541A
Grabbers (20 per pack) 5090-4356 3
Probe cables 16540-61605 3
Probe cable ID clip 16500-41201 3
Probe assemblies 01650-61608 3
Cable and Pod labels 01650-94303 1
Probe ground leads (5 per pack) 5959-9334 3

HP 16540A/16541A
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Accessories
Available

Preprocessor
Modules
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There are a number of accessories available that will make your
measurement tasks easter and more accurate. You will find these listed
in Accessories for HP Logic Analyzers.

The preprocessor module accessories enable you to quickly and easily
connect the logic analyzer to your microprocessor under test.

Included with each preprocessor module is a 3.5-inch disk which
contains a configuration file and an inverse assembler file. When you
load the configuration file, it configures the logic analyzer for making
state measurements on the microprocessor for which the preprocessor
is designed. It also loads in the inverse assembler file.

The inverse assembler file is a software routine that will display
captured information in a specific microprocessor’s mnemonics. The
DATA field in the State Listing is replaced with an inverse assembly
field. The inverse assembler software is designed to provide a display
that closely resembles the original assembly language listing of the
microprocessor’s software. It also identifies the microprocessor bus
cycles captured, such as Memory Read, Interrupt Acknowledge, or I/O
wrie.

Many of the preprocessor modules require the HP 10269C General
Purpose Probe Interface. The HP 10269C accepts the specific
preprocessor PC board and connects it to five connectors on the
general purpose interface to which the logic analyzer probe cables
connect,

Alist of preproéf:sser modules are found in Accessories for HP Logic
Analyzers. Descriptions of the preprocessor modules are found with
the preprocessor module accessories.

General Information
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This chapter contains a description of the probing system of the HP
16540A/HP 16541A logic analyzer. It also contains the information you
need for connecting the probe system components to each other, to the
logic analyzer, and to the system under test.

You can connect the HP 16540A/HF 16541A logic analyzer to your
system under test in one of the following ways:

e HP 10320C User-Definable Interface (optional).
Microprocessor and bus specific interfaces {optional).

s The standard HP 16540A/16541A probes (general purpose
probing.) :

e Direct connection to a 20-pin, 3M-Series type header connector

using the optional termination adapter
(HP part number 01650-63203).

The optional HP 10320C User-Definable Interface module combined
with the optional HP 10269C General Purpose Probe Interface allows
you to connect the HP 16540A/HP 16541A logic analyzer to the
microprocessor in your target system. The HP 10320C includes a
breadboard (HP 64651B) which you custom wire for your system,

Another option for use with the HP 10320C 1s the HP 10321A
Microprocessor Interface Kit. This kit includes sockets, bypass
capacitors and a fuse for power distribution. Also included are
wire-wrap headers to simplify wiring of your interface when you need
active devices to support the connection requirements of your system.

You will find additional information about the HP 10320C and the
HP 10321A in the Accessories for HP Logic Analyzers .

Probing
2-1



Microprocessor There are 2 number of microprocessor and bus specific interfaces

and Bus Specific

available as optional accessories which are listed in the Accessories for

Interfaces P Logic Analyzers. Microprocessors are supported by Universal

General-Purpose

Probing
2-2

Probing

Interfaces or Preprocessor Interfaces, or in some cases both.

Universal Interfaces are aimed at initial hardware turn-on, and will
provide the following:

¢ Fast, reliable, and convenient connections to the microprocessor
system.

Preprocessor Interfaces are aimed at hardware turn-on and
hardware/software integration, and will provide the following;

e All clocking and demultiplexing circuits needed to capture the
system’s operation.

Additional status lines to further decode the operation of the CPU.
Inverse assembly software to translate logic levels captured by the

logic analyzer into microprocessor mnemonics.

Bus interfaces will support bus analysis for the following:

e Bus support for HP-1B, RS-232C, RS-449, SCSLVME, and VXI.

General-purpose probing involves connecting the logic analyzer probes
directly to your target system without using any interface. General
purpose probing does not limit you to specific hook up schemes, for an
example, as the probe interface does. General purpose probing uses
grabbers that connect to both through hole and surface mount
components

HP 16540A/16541A
Froni-Panel Reference



The Termination The optional termination adapter (HP part number 01650-63203)
Adapter allows you to connect the logic analyzer probe cables directly to test
ports on your target system without the probes. However, since the
probes contain the proper termination for the logic analyzer inputs, a
termination must be provided when you are not using the probes.

The termination adapter shown below is designed to connect to a 20
(2x10) position, 4-wall, low profile header connector, 3M-Series 3592
or equivalent,

To connect the termination adapter, insert the probe cable into the 40
pin (2x20) end of the adapter, then connect the 20 pin (2x10) end of the
adapter directly into your test port.

Figure 2-1. Termination Adapter

HP 16540A/168541A Probing
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The standard HP 16540A/16541A probing system consists of a probe

tip assembly, probe cable, and grabbers. Because of the passive design
of the probes, there are no active circuits at the outer end of the cable.
The rest of this chapter is dedicated to general-purpose probing.

The passive probing system is similar to the probing system used with
high-frequency oscilloscopes. It consists of a series R-C network
(90.9 kQ in parallel with 8 pF) at the probe tip, and consists of a
shiclded resistive transmission line. The advantages of this system
include the following:

e 250 Q in series with 8 pF input capacitance at the probe tip for
minimal loading. -

o Signal ground at the probe tip for higher speed timing signals.

s Inexpensive removable probe tip assemblies.

Probe tip assemblies allow you to connect the logic analyzer directly to
the target system. This general-purpose probing is useful {or discrete
digital circuits. Each probe tip assembly, as they will be referred to for
consistency, contains 16 probe leads (data channels), one clock lead on
the expander and two clock leads on the master, a pod ground lead,
and a ground tap for each of the 16 probe leads. See the figure below.

GROUND LEAD (LONG)
59589335

{PKG. OF 5) PROBE LEAD

58599333

/// (PKG., OF 5

GROUND LEAD (SHORT)
5955-9334

//// (PKG, OF &3
N

PROBE HOUSING

| PROBE TIP ASSEMBLY
(B1658-6 16081

Q1650039

Figure 2-2. Probe Tip Assembiy

HP 16540A/16541A
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Probe and Pod Each pod is grounded by a long black pod ground lead. You can
Grounding connect the ground lead directly to a ground pin on your target system
or use a grabber. To connect the ground lead to grounded pins on your
target system, you must use 0.63 mm (0.025 in) square pins, or use
round pins with a diameter of 0.66 mm (0.026 in) to 0.84 mm (0.033 in).
The pod ground lead should always be used.

Each probe can be individually grounded with a short black extension
lead that connects to the probe tip socket. You can then use a grabber
or the grounded pins on your target system in the same way you
connect the data lines.

IQCI When probing signals with rise and fall times of < 1 ns, grounding each
Note ﬂ probe lead with the 2 inch ground lead, part number 5959-9334, is
recommended. In addition, always use the probe ground on a clock
probe.

Probe Leads The probe leads, as they will be referred to for consistency, consists of
a 12-inch twisted pair cable, a ground tap, and one grabber. The probe
lead, which connects to the target system, has an integrated R-C
network with an input impedance of 100 kQ in paralle] with
approximately 8 pF, and all in series with 250 Q. See figure 2-3.

250
SIGNAL
8pF 190K
GROUND

Figure 2-3. Probe Input Circuit

HP 16540A/16541A Probing
Front-Panel Reference 2-5



Grabbers

Probe Cable

Caution w

i
Note '&

Probing
2-8

The probe lead has a two-pin connector on one end that snaps into the
probe housing. See figure 2-4.

D1ES0EA

Figure 2-4. Probe Lead

The grabbers have a small hook that fits around the IC pins and
component leads. The grabbers have been designed to fit on adjacent
IC pins on either through hole or surface mount components with lead
spacing greater than or equal to 0.050 in.

The probe cable contains 18 signal lines, 17 chassis ground lines and
two power lines for preprocessor use. The cables are woven together
into a flat ribbon that is 4.5 feet long. The probe cable connects the
logic analyzer to the pods, termination adapter, HP 10269C General
Purpose Probe Interface, or preprocessor. Each cable is capable of
carrying 0.33 amps for preprocessor power.

DO NOT exceed this 0.33 amps per cable or the cable will be
damaged.

Preprocessor power is protected by a current limiting circuit. If the
current limiting circuit is activated, the fault condition must be
removed. After the fault condition is removed, the circult will reset in
one minute.

HP 16540A/16541A
Front-Panel Reference



Minimum Any signal line you intend to probe with the logic analyzer probes, must

S,g nal supply a minimum voltage swing of 500 mV to the probe tip. If you
. measure signal lines with a voltage swing of less than 500 mV, you may
Amphtu de not obtain a reliable measurement.

Maximum The maximum input voltage of each logic analyzer probe is £40 volts

Probe Input peak.
Voltage

Pod Thresholds Logic analyzer pods have two preset thresholds and a user-definable
pod threshold. The two preset thresholds are ECL (- 1.3 V) and
TTL (+1.5 V). The user-definable threshold can be set anywhere
between - 3.5 volts and + 35 volts in 0.1 volt increments.

All pod thresholds on both the master board and the expander board
are set independently of each other.

Connecting the  All probe cables are installed at Hewlett-Packard. If you need to
Probe Cables replace a probe cable, refer to the Service Manual that is supplied with

he logic analyzer.
to the Logic the Toglc andlyzer
Analyzer

HP 16540A/16541A ' Probing
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Connecting the  To connect a probe tip assembly to a cable, 2lign the key on the cable
p gn
Pods to the connector with the slot on the probe housing and press them together.

Probe Cable

Probe tip Assembiy/

Probhe Cable

Figure 2-5. Connecting Probe Tip Assemblies

Disconnecti ng When you receive the logic analyzer, the probe leads are already
Probe Leads installed in the probe tip assemblies. To keep unused probe leads out
of your way during a measurement, you can disconnect them from the

from Probe Tip  podif desired

Assemblies
To disconnect a probe, insert the tip of a ball-point pen into the latch
opening. Push on the latch while gently pulling the probe out of the
pod connector as shown in figure 2-6.

Probing HP 16540A/16541A
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To connect the probes into the pods, insert the double pin end of the
probe into the probe housing. Both the double pin end of the probe
and the probe housing are keyed so they will fit together only one way.

01650611

Figure 2-6. Removing Probe Leads From Probe Housing

Ccnnecting If you need a second clock lead on the master card, remove the pod
Second Clock ground lead from the pod and install the optional clock/ground lead
(16540-82101) in its place. The figure below shows the optional
Lead clock/ground lead which becomes the K clock.

Figure 2-7. Clock/Ground Lead

Probing

HP 16540A/16541A
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Connecting the  Connect the grabbers to the probe leads by slipping the connector at

Grabbers to the the end of the probe onto the recessed pin located in the side of the
grabber. If you need to use grabbers for either the pod or the probe

Probes grounds, connect the grabbers to the ground leads in the same manner.

MBAET

Figure 2-8. Connecting Grabbers {0 Probes

Connecting the  The grabbers have a hook that fits around the IC pins and component
gr
Grabbers to the leads. Connect the grabber to the test point by pushing the rear of the

. grabber to expose the hook. Hook the lead and release your thumb as
Test Points shown below.

o

Figure 2-9. Connecting Grabbers to Test Points

Probing HP 16540A/16541A
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Labeli ng Probe Included with your logic analyzer are self-adhesive labels. Each set has
Tio Assembl labels for each end of the cable, a label for the probe housing, a label

P Yy for the clock probe and 16 labels for each of the data channels. The
Probes Leads, figure below shows the correct placement of the labels.

and Cables

For one clock lead operation, use the label set, part number
16500-94303, for the master. Use the label set, part number
(1650-94303, for the expander.

{mus}(?on¢//} (™
OMOEO :
ololoNaRENE
DO ®@m o

/"—_@'““
EEE® ||

Figure 2-10. Label Locations

HP 16540A/16541A Probing
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If you are using two clock leads, use the label set with the part number
16540-94304. The figure below shows the correct placement of the
labels.

[(1e540a 0ATA PLUS ¢ & X CL )

R REIRES
RO RCIRES
SRR N IR T
HE®E e

18340601

Figure 2-11. Label Locations With Two Clocks

Labeling J and K If you are using the second clock lead (K clock), label both clock leads
Clocks asshown below.

Figure 2-12. Labeling J and K Clocks

Probing HP 16540A/16541A
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To select the logic analyzer's main menus, select the Configuration
field as shown in figure 3-2.

Configuration Field “

onfiguration

Def 1na Analy2

Nama s | PACHINE |

Type! Stete

ar

@ D

[GI

J 8z

PRCEY J

Figure 3-2. State Analyzer Configuration Menu

A pop-up appears that lists all the main analyzer menus. See the figure
below. You will use this pop-up menu to select the main menus.

Format

Cajibretion

Trace

Mavaform

Listing

tixed Diapley

Compare

Chart

HP 16540A/16541A
Front{-Panel Reference

Figure 3-3. Analyzer Main Menu Pop-up
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Pop-up Menus

How to Select
Options

Pop-up Menus

How to Close

Toggle Fields

Once a main menu is selected, you can then access all other fields
within that menu. The second field from the left, in the top row of
fields, always displays the name of cach menu displayed. To return to
the menu selection pop-up, just select the menu name field. A more
detailed definition of the Configuration menu appears in chapter 4.

The pop-up menu enables you to move quickly through the menu tree
to access the individual subsystems, menus, and fields you desire. To
use the pop-ups when they appear, simply touch the field in the pop-up
you want. The pop-up immediately closes and the selected menu
appears.

Some pop-up menus automatically close when you touch a desired
field. After closing, the logic analyzer places your choice in the main
menu field from which you opened the pop-up.

Other pop-up menus do not automatically close when you make your
selection. An example is the alphanumeric keyboard. These menus

have a Done option. To close the pop-up all you have to do is touch the
Done field.

Some fields toggle between two options, like off and on. When you
touch one of these fields, the displayed option toggles to the other
choice.

How to select options depends on what type of pop-up menu appears
when you touch the field. When the pop-up appears, you will see a hist
of options. You select the option by touching the option field. In most
cases, after the option has been selected, the pop-up menu will close.
However, in some pop-ups, the option Done must be selected.

There are also pop-up menus where each option within the pop-up
menu has more than one option available. In these cases, when you
touch that field, another pop-up, with options, will be superimposed on
the original pop-up.

Using the Froni-Panel Interface HP 16540A/16541A

3-4
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An example of an option field is the clock field in the Format menu.
When you select the clock field in this menu, a pop-up appears showing
you both clocks (J, K ). See the figure below.

(100 iz state a ] ( Formet ) [ Run

Svtu .-'Hota
ns

Poc BY Pag B2 Pog B
m g m J ™ )

= (
ﬁ (_ Hastar Clock Hagter
/ Pal_ 19

Clock field

Figure 3-4. State Clock Pop-up Menu

When you select one of the two clocks, another pop-up appears
showing you the available choices of clock specifications. See the
figure below.

(100 MHz Statle %J ( Farmat }
4/ ns

Ped B2 Pod B!

{ . m __.m )
@ (_ Naster Elotk Naster l
o 1 E ort i
oft J X
are i

—— I Done )
ore
t

ofe¢
OfY ¢
ore —
art

Figure 3-5. Clock Pop-up with J Clock Selected

HP 16540A/16541A Using the Front-Panel Interface
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When you touch one of these fields, the pop-up will close, however, the
original clock pop-up still remains open. When you are finished
specifying the choices for the clocks, you close the original pop-up
menu by touching Done.

How to Enter There are a number of pop-up menus in which you enter numeric data.
¥y
Numeric Data The two major types of numeric data entry are listed below:

e Numeric entry with fixed units.
e Numeric entry with variable units.

There are several numeric entry menus where you only select a field,
because the units are pre-determined for that selection. The TTL and
ECL fields of the pod thresholds menu are an example of this type of
predefined value.

There are other numeric entry selections, such as the User field of pod
threshold pop-up, that require you to enter both the value and the unit.

To set pod thresholds to a specific voltage, you enter the Format menu
and touch a pod field. From the pop-up that appears, select either
TTL, ECL, or User. See the figure below.

(100 riz steta o) {_ Formet )
{Salauoft!:sld }[nasttzflack T ] .
m Pog BZ }( Fad 81 }
m ™ TIL
/ o ECL (L fester J__mester )
Pod field pot 35 .l 15 ... 87 ....0 15 .. B ... 4
P00 1 | [+ ] [camneter ~|§ ................ ]
User pod threshold ::
o1
off
ort
Y
Figure 3-6. Pod Threshold
Using the Front-Panel Interface HP 16540A/16541A
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If you select the User option, a numeric keypad pop-up appears where
you enter a value from -3.5 V to +35.0 V. After selecting the value, you
select the units of mV or V. Touch Done when you have finished -
specifying the pod threshold.

‘ 18 9 1AL LA T ) ]
Pods [ 7 J
+ ¥

{
Gl (4 (s
Ir‘un E[ ! ]{ 2
|GG
g:: ' cLERRH DONE ]

ore¢
(U

I
Sniuquald
4/0 ny

Figure 3-7. Numeric Eniry Keypad

If you want a negative voltage for the threshold, press the ~ (minus

sign) in the pop-up. Entering the ~ (minus sign) can be done either
before or after the voltage level has been entered.

How to Enter You can give specific names to several items. These names can

Alpha Data represent your measurement specifically. For example, you might
choose the name "Data” for a label in the Format menu.

Items that can have custom labels are listed below:

e Labels
e Symbols

o Filenames

¢ File descriptions

HP 16540A/16541A Using the Front-Panel Interface
Front-Panel Reference 3-7



Name field

Alphanumeric keyboard sl

pop-up

For an example, you ¢an rename the analyzer in the Configuration
menu with a name that is representative of your measurement. The

_default name for the analyzer is MACHINE 1. To repame the

analyzer, touch the analyzer’s name field, and when the alphanumeric
pop-up menu appears, enter the name you desire. See the figure below.

The line above the alphanumeric keyboard contains the current name,

Define ARslyzer ]

Figure 3-8. Alphanumeric Keypad

When you first enter the pop-up, the cursor in the name field is at the
left. You can enter the name you wish by overwriting the existing
name. If only a few changes need to be made, you can move the cursor
using the knob to a character that needs changing and select a new
character. You can also clear the entire field by touching Clear. When
you have entered the desired name, touch Done and the pop-up will
close.

Using the Front-Panel Interface | HP 16540A/16541A
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How to The roll feature is available in all menus that contain off-screen data,
Roll Data This allows you to roll data for viewing. Data can be off-screen both
above and below or left and right of what you see on screen.

One example of a menu having off-screen data above and below the
screen is the State Listing. The state listing is normally a list of up to
4096 lines long, however, the display is only capable of showing you 16
lines at a time. Toroll data in the state Listing (when the box in the left
center of the listing area is light blue) simply turn the knob. If this box
is not light blue, touch this box and then tura the knob. If you touch
this box when it is light blue, a keypad will appear with which you can
enter a state location. This allows you to effectively roll the displayed
listing in Jarge increments. See the figure below.

(100 maz stete a) (Listing )
oy

[Lnam] Fop || Time

Baar Hax || Reiativa
-7 9814 39 ns
] oS 30 ne
-3 018 30 ns
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-3 o818 39 ns
-2 0B19 30 ns
ot QB1A 30 ns
P’_—] o818 10 ns
i o] 250 34 ns
2 ag1d 30 ns
. N 3 461% 30 ns
Touch this field when / s G 30 m
.o ® * & DB21 03
it is light biue, then use 7 2822 30 ns
;] 09823 N nx
the keypad.
Figure 3-9. Listing Menu with Off-screen Data
HP 16540A/16541A Using the Front-Panel Interface
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- Another example of off-screen data to the left and right is shown in the
Trace menu in figure 3-10, In this example only six of the eight labels
can be displayed at a time. Whenever there is data off screen to the left
or right, an additional field exists in the menu as shown in figure 3-10.
This is called a field because it is enclosed in a box and will turn light
blue when touched.

(oo nnz State &) [ Trace ) Rur
Sequence Lavels

Hhile storing "‘enz‘;sute"

TRIGEER o0 "a” times
--
Slore "angsleie” LA

. Counl
If "Label >’ is light blue,
the field can be selected ~
and daia can be rolled. "'" {LRBELT) (CABELZ ) (TABELS ) {TABELA ) (TABELS } {LABELE )

,h") ( Hex J[ Hax )( Hax j{ Hax ][ Hax ji Hax }
N (xxxx )[ KRN }( WXHK ){ XXNMX )( RN }{ WHRN }
Y EENMEREEIEREER IS
¢ (xxxx }{ I EERIETI g _) { XXEX )
d {'xxxx }( XAKK }( XK )( XHXH J( KRR }( KKK J

Figure 3-10. OH-screen Data Indicator

If data does not exist off screen, the term Label > will not be enclosed
in a box. See the figure below.
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Figure 3-11. No Off-screen Data Left or Right
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Assignment/
Specification
Menus

Assigning Pod
Bits to Labels
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HP 165404/16541A
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There are a number of pop-up menus in which you can assign or
specify what you want the logic analyzer to do. Menus of this type
perform such actions as assign bits to pods or specify patterns.

All bit assignment ficlds work identically. The convention for bit
assignment 1s defined below:

* (asterisk) indicates assigned bits.
. {period) indicates un-assigned bits.

To assign bits to an analyzer, the pod must have a label assigned. As an
example for you, the default Format menu automatically turns the first
pod label on. See the figure below.

Pec 03 Pog B2 Pot Bl
T )
naster |

P

----------------

Figure 3-12. Bit Assignment Pop-up Menu

Using the Front-Panel Interface
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1. Touch the bit assignment field to access the bit assignment
pop-up.

2. When the pop-up appears, using the KNOB, place the cursor on
the desired bit and touch the asterisk to assign a bit or the period
to unassign a bit. Touch Done when bit assignment 1s complete.

Assignment pop-up i s stete &
\ nester flaci fZTi. 3
**ﬂ@&*“*?ﬂ%ﬂ**iﬁ*** 4

Bit assignment field

Pod B¢

Taster

] LER} [ DONE

Figure 3-13. Bit Assignment Pop-up Menu

When the pop-up closes the bit assignment field is again displayed,
however, now it is displayed with the assigned pattern. As an example
for you, the default Format menu automatically turns on all the bits 1n
the first bit assignment field.

Using the Front-Panel interface HP 16540A/16541A
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Returning to
the System
Configuration
Menu |

You can return to the analyzer’s Configuration meau from any logic
analyzer matn menu. Select the menu name field as shown below, then
select the Configuration field from the pop-up.

If you want to go to the mainframe System Configuration menu, select
the 100 MHz State ficld, then select System.

-~ terkers
100 MHz State Field /

Menu Name Field

HP 16540A/16541A
Front-Pane! Reference
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Figure 3-14. Menu Name Field
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Menu
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The 100 MHz State Analyzer Module

In this chapter, you will find information on the menu fields of the
analyzer’s Configuration menu and a guide to information covering the
other analyzer main menus. Also found in this chapter are the analyzer
menu maps.

Information covering other analyzer main menus is listed below:

Chapter 5 explains the Format menu.
Chapter 6 explains the Trace menu.

Chapter 7 explains the Listing menu.

Chapter 8 explains the Waveform menu.
Chapter 9 explains the Compare menu.
Chapter 10 explains the Chart menu.
Chapter 11 explains the Mixed Display menu.

® o & S & & @

Configuration

When the 100 MHz State Analyzer is selected from the mainframe’s
System Configuration menu, the state analyzer’s Configuration memu is
displayed. In the state analyzer’s Configuration menu, the type of
clocking is set and a customized name for the analyzer can be assigned.
A listing of available pods is shown to verify the cards in the analyzer
module. The pods are shown on screen as they are viewed from the
rear of the instrument.

A portion of the menu that is not a field is the Activity Indicators. The
indicators appear in two places. One is in the pod list of the
Configuration menu as shown in the figure on the next page. The other
place is in the Format menu just above the pod bit numbers,

When the logic analyzer is properly connected to an active target
system, you sce either a high level dash, a low level dash, or 2
transitioning arrow in the Activity Indicator displays for each channel.
These indicators are very useful in showing proper probe connection
and that the logic levels are as expected.

The 100 MHz State Analyzer Module
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The state analyzer’s default Configuration menu is shown below. The
following paragraphs define the fields in the Configuration menu.

et ine Analyzsr

/ Tupe

Name: field DR,
/ I IR A L T A T L A AT
Type: field //

Activity Indicators

Figure 4-1. Analyzer’s Default Configuration Menu

Name  When the Name: field is selected, a pop-up keypad appears, which you
use to create a customized name for the analyzer.

At the top of the keypad pop-up is 2 box where the current name
appears, and where the new name will appear. In the name boxisa
cursor which indicates in what space your next selection will be placed.

You can name the analyzer in one of two ways. The first way is to
position the cursor over the character to be replaced by using the
KNOB, then simply touch the new character.

The second way is to touch CLEAR. This clears the entire name box
and places the cursor at the beginning of the name box. You can then
type in the name using the pop-up keypad.

‘When you have entered the correct name, touch DONE.
Type  The Type: field defines the clocking mode the analyzer will have.

When the Type: field is touched, a pop-up menu appears. You then
select either the Timing or State field.

The 100 MHz State Analyzer Module HP 16540A/16541A
4-2 Front-Panel Reference



Print

HP 16540A/16541A
Front-Panel Reference

If the Timing field is selected, the analyzer uses its own internal clock
to store data. If the State field is selected, the analyzer uses a clock
from an external source. When the External clock (State) is selected,
additional fields appear in the Format menu, which you use to select
external clock types and clock qualifier criterion.

You will find more information on clock types and qualifiers in the
Format menu chapter.

The Print field allows you to print what is displayed on the screen at the
time you initiate the printont, When you touch the Print field, a pop-up
appears showing you the print options Cancel, Print Screen, and in
some menus, Print All

When you select one of the print options, the information in the display
is frozen, then the Print field changes to Cancel and turns red. While
the printout is in process, the user interface is not usable, with the
exception of the Cancel field. When the printout is complete, the
advisory "Print Completed” is displayed and the user interface becomes
usable again.

If you wish to stop a printout before it is completed, touch Cancel. This
stops the print, and the message "Print Cancelled” appears in red.

Print Screen. In the Print Screen option, the printout will look just like
the logic analyzer screen.

Print All, The Print All option prints not only what data is displayed on
the screen, but data that is below the screen in the Listing menu.

If there is information below the displayed screen, as in the Listing
menuy, the information will be printed on multiple pages.

The 160 MHz State Analyzer Module
4-3



When you select the Print All option, the message "Printing All"
appears at the top of the display. This message will not appear in your
prinfout.

"ﬁ? When you touch the Print All field, make sure the first line you wish to
Note print is in the light blue box at the center of the listing area. Lines
above this box will not print.

Run The Run field, which appears in all main menus, allows you to start a
data acquisition. The pop-up that appears when you touch this ficld
contains the trace mode options Single, Repetitive, and Cancel.

Single. Single data acquisition occurs one time when Run is touched.

Repetitive. Single data acquisitions are repeated until Stop is touched
or any run/stop criterion is met.

Cancel. If you change your mind after you select Run, the Cancel field ‘
enables you to exit the Run selection pop-up without having to choose
Single or Repetitive.

Assigned Pods The list of pods in the Configuration menu show the module
configuration. Once an expander card is added to the module, the
pods of that expander card are automatically assigned. If the master
card is in slot A, and you have one expander connected, pods Bl
through B3 are listed below pod Al. If you have the maximum number
of expander cards connected around the master card, three pods for
each letter A, B, D, and E will be listed.

Module Level Field The field in the upper-left corner of all analyzer menus identifies the
module you are using. The module name field (100 MHz State) is used
to return to the mainframe’s System Configuration menu,

If you want to get back to the mainframe’s System Conliguration menu,
touch the module name field in the upper-left corner, then from the
pop-up that appears, touch the System field.

The 100 MHz State Analyzer Module HP 16540A/16541A
4.4 Front-Pane] Reference



Menu Selection  The state analyzer's menu ficld shown in the figure below, indicates you
Pop-up are in the analyzer's Configuration menu. When you touch this menu
field, a pop-up appears that lists all the main analyzer menus. To access
any other analyzer menu, just touch the desired menu name field in the
pop-up. When the new menu appears, the menu field changes to the
name of the menu you are in.

D ; ; : Run
. f':-.'_f Calibration
. / Nemd urmat
Menu field
Tupe Trecs
(Ais ), Havelora
(1 ) (€2l EBIGE 3
Listing
/ Nixed Display
Menu selection Pop-up ™| Conpar
Chart
Figure 4-2. Menu Directory Pop-up
To return to the state analyzer’s Configuration menuy, as shown in
figure 4-1, touch the menu field. Then, from the pop-up that appears,
touch the Configuration ficld.
HP 16540A/16541A The 100 MHz State Analyzer Module
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State Analyzer The 100 MHz State Analyzer menu maps show you the fields and the

Menu Maps available options of each field within the eight menus. The menu maps
will help you get an overview of each menu, as well as provide you with
a quick reference of what each menu contains.

onfiuration |
Menu Map

From Moinfromes
System Configuration Meny
Y

—{1@@ MHz State % System

ot Intermacdule

el Mpduies § othru 5 s

—*{Ccnfiquration Configuratien

— Formot
Alpha—nymeric
. Keypad entry - Troce
I tisting
— Woveform
— Compare

Timing - Chart
Siate I— Mixed Dispiay
Lt~ Calibretion

Saftware option [»+
6540802

+« Moduies 1 through 5 depend on what modules ore installed
in the HP 165004,

+» Optianal

Figure 4-3. Configuration Menu Map

The 100 MHz State Analyzer Module HP 16540A/16541A
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Format Menu
Map

108 MHz Stale

[Fnrmqt

!Trace

'—{ Labels

Turn Label On

Madify Label

Turn Lobel OFf

~—-! Bit Fietd Hhssignment]

*On?y ovaifable if exponder is installed.

+ {positive)

1540803

HP 16540A/16541A
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—-{ Poiority }——[

~ tnegalive)

Figure 4-4. Format Menu Map

* % Pop-up keypod
& X %k Not availehle in Timing mode.

Setup 4/2 ns
/Hald l: 272 ns
* K K 2/4 ns
X K Xk l__D l‘ i
. K off ?
Knob roilf tabeis ! t
left or right T I
e 5] g
% l Low
rt T -
—{ Soese> }~— Binary i I Hign
Octal ‘i?
Decimoi I
Hex
ASCII
Symbo i
—“{ Symbolij Label
Base Binary
_*{ Pud Clock }—[ Mester Symbol Width Octol
* Ok ¥ Slave * Symbo Add @ Symbo} Decimal
—-I Fad Threshotd } TYL Type Modify Symbol Hex
%:ECL Fotiern/Start Delete Symbol ASCII
Uaer
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Trace Menu
Map

Trace { Format

Sequence :
et Levels --{ i~5 I————{ Insert Leved i k Cancel

Before
—{ Delete Levei }-—[ Cancel
Exacute
-{ While storing l—— anystote

— no sidte

After

1 o~ d

—

- # o~ 4 d

- range E K

- # range

L Combinglion

—{ Trigger On § anystatie
i no state
Else on anystote
gEEEN ’ I e
— ne siate
bl # g~ # d
— a~4d
el range
M fa~#d
—i # ronge
[~ renes “ Combination
— # range

4 Combingtion

"X" times numer ic Keypod Entry

-—{ Store Il anystale

r— no stote

—Ho~d
— $fao~#d
-1 ronge ¥ ¥
V l—1 # range
Continued on next poge L{ &ombingt ion
Figure 4-5. Trace Menu Map
The 100 MHz State Analyzer Module HP 16540A/16541A
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Continued from pravious poge

o
8-~ BH

...{ Hose > }—-—- Binary

1 Ocioi

— Oecimat

+— Hex

— ASCII

“—{ Symbol

% Nol avoitable in the State mode.
k% Nol gvgitablie in the Timimg mode,

)
— Branches off
Restaort anystate
* FPer Level no state
- . o~ g
numerlc eniry pop wp Tt e
ronge
#range
il Combination
—<{ Count T Time
States anysidale
no state
a~d
imob roils labels fortd
tefl or right, range
Frongs

Cambinatian

——I a~d I——{ a~d }'M data entry keypod
——i raonge }—-[: Upper j— dats entry keypod
Lower

Figure 4-5. Trace Menu Map {cont.)
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Listing Menu
Map

162 MHz State

’ Listing

—i Frint

Congel
Print Screen

Runi Single Print Al}
— Repetitive
L Concel

—{ Markers } off

- Pattesn
— Time L_ Trig to X ]— data entry keypod
L Stotisties Trig to O

wm[::}mww numeri¢ eniry keypad

when Compare

Stop mecsutrement

Equal
Mot Eguat

»

{agbe! > p—— Knob roiis icbel and boase fields

Base >

xx

« Only appears when off—screen
xx This field is used for repositioning lgbe!s

A e HHH t A~ HHH

:]»% X.XXXY }MMM duta entry keypad

:[-'{x.xus }-]— deta entry keypod
Lo

e Paitern > tabels A~ HHH datc entry keypad

lefi or right

* XX

—4 from Trigger X Morker
$rigger Stop messurement
kil when X-0 PR
Siert .
off{
1] Specify Stop Step measurement
Measurement off Less then
Greater then
'—‘! Base> | Y 1 In range
Binary Hex Nol in renge
Qctal ASCII
Decimal Symbo!

guia entry keypod

Counl

Time or
Slotes L

lobeis exist.

Relative

Absgulutie

in the disploy.

s »x Depends an whol the Count fietd is sel to in State Trace manu.
#ax& Only ovaiigbie with Externe! clock configurolion with Time tags or internat clocking.

Figure 4-6. Listing Menu Map
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Compare Menu B
Map

198 MHz State

Compar ¢ } lStuta WF

-——{F’rint.!i t Concel

Prinl Sereen
—4 Run }——y: Single

Print All

Repelilive

i— Cancel

L Compere Listing

Difference Listing

dote enlry keypad

—{ Com;.ol’e Full/Particl

Full ]

Particl E—-—{ lines E——deta entry keypad
duto entry keypod

Specify Stop | | Step measurement x-0 |
Measurement when

Compare Equal l

“—{ Mask H Assignment l Hel Equal

t— Lavel> L wnon roils tobel iefi or right !
Base>

_‘{ A l'_[: A i— Less thon j—-‘ X . XXXS ]>~— dotc entry

8 thru HHH Greater Lhan keypod

,_{E.}__ Hinary In range j-{ X XXXS l-——]— de:: en;r)«
ta ypa

Nol in ronge

Gclof
Hex dala entry
Decimal I keypod
ASCTI
8510E2 T .,,,E.z’ﬂba;
Figure 4-7. Compare Menu Map
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State
Waveform
Menu Map

The following fields are available in the Waveform menu when the
State field is selected as the analyzer type in the Configuration menu.

508 MHr Stote

[5tcle Wave Formi I Chart Lompare

—i frint }—[ Cancel
Print Scroen

—{Run Single
Repetilive
Cancel

]

'—g Accumuiote rt Gn
orf

dola eniry keoypad
data entlry keypod

W“i Markers Of f
Time X le O
Patiern X~pottern from lrigger {x} Teig to X
Statisties O-pottern (x} Trig te O

Trom trigger

At X{(D) marker

lobels A~ HHH

Spacify Polterns -|
Bose 1 Binary

-
—
Trigger Hex

m Qinnry X morker | % Becimal
Qetel Stary ASCTI
Qecimal teslopaz Symhaot
Hex
ASCIT ¥ Only attowed with O-marker

L Symbso |

Figure 4-8. State Waveform Menu Map
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¥y ¥
— X marker > date entry keypad
- O marker > m@ data enlry keypad
* &
Stop measurementl
[— when X0 Less thon ]—-i X.XX$ }—— detc entry keypad
ort Grecter thon
1 data entry keypod
Compare Equal n range
Not fawe! nel in ronge
Equal
|| Step rgcqsuremcnt l— dota entry keypod
when Compore Not Equat
*
—-{Wuveform Selection i——'—{ Lhapne! Mode individual
Sequential
Over lay
Repiace

—i {abels ii A'\—Hl-ﬂ-é]

16510838
* hecess by toughing lhe box on the far teft of the woveforms display
where Lhe labels are disployed
% Mot ovailobie with £xterngl clock configurotion with Siote tags.
Figure 4-8. State Wavetorm Menu Map {cont.)
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hart Men
Map

l Charl Compare

L Range
Markers -—{Mcrkers Gl f

Pattarn -

—'IPrint}‘*[Cancul Time L Trig to ¥
Print Scraen Stoetistics Trig to 0

'-—i Run Singls dat
" atg entry
Repetitive Fing Potiern X keypad
Concel 0
—-— dgole entry keypod
—-—{ from Trigger Trigger
Stert *
Specity Potterns F—‘ Xmarker
—-—lubel—[ A
B Lhry HHH

I~ Buse Binary

Octal

H5 L0820

Decimgt

Hex
ASCII
‘F Symbol

* Only when O-morker is set

Figure 4-9. Chart Menu Map
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Yy

e X marker polters — XXXX dato entry keypud
F— X marker pottern— XXXX data eniry keypad

~47810p measurement when x~of— l.ess than

X, XXXS data entry

kaypad

Greater than

In range X, XXXS deta entry
- keyped
Net in range
. | Stop Measurement Equal X, XXXS dato entry
keypad

When Compare L—_
Not Egqual

F——XY Chart of L—_:j VS Stote
8 thru HHH }J Lﬁh Label ——M:7

B thru HHH

off

e Ymay FEFF data entiry keypad
[ ¥min G000 datd eatry keypad
- Xmox FFFF data entry heypod

b Xmi 0y dsio entry keypad

G

— Accumuligte on

—{ Accumuicie off 16510827

Figure 4-9. Chart Menu Map (cont.)
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Mixed Display
Menu Map

128 Mz Stele

Concel
Print Screen
Print At
m Single
Repelilive
Concel
e »
| (obei » fwmmmmmmm——— knob rolls label ond bose fields ieft or rignl
Base >
Slete Listing w
e
- Count —-{?imei»—E Relative
— Abmolute
dota eniry keypod
dotc entry keypad
duto entry keypad
Timing Wovelorms ~
{Trig to X x.xxes | — dota enlry keypod
—{ frig to O x.xxxs !-— data entry keypod
x & &
—Wavcform Setection %—~{ Channel Mode individual
. T Sequential
Overloy
Insert
Replace

—! Delotle
Delels All h83083T
% Only appears when off—screen lohels exist

a3 This field is useg for repositioning tabeis in the dispioy
maw Atcess by touching the box on the for 1eft of the waveforms dispiay where ihe jobeis are disptayed

Figure 4-10. Mixed Display Menu Map
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Menu Map

Timing The following fields are available in the Waveform menu when the
Waveform Timing field is selected as the analyzer type in the Configuration menu.

’Timing Waveform l i Formatl

Print Concel

|

Print Screen

Run Single

Repetitive

Cance!

On
Off

w{ Accumuiote

L

—

il

Centinued an next page

Cik period numeric entry pop-up

s/Div x.xxxs data entry keypad (18ns 1o 188s}

Deiay x.xxxs dota entry keypod {~2500s to 2008s)

165 034

Figure 4-11. Timing Waveform Menu Map

HP 16540A/16541A The 100 MHz State Analyzer Module
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Continued from previous poge
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Time Xte O
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Ocial ‘— Slort Symbol
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I: In ronge entry keyped
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Figure 4-11, Timing Waveform Menu Map (cont.}
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State Format Menu

introduction This chapter describes in detail the Format menu and all pop-up
menus that you use while in the Format menu. Many illustrations are
provided to make the explanations clearer.

Accessing the The Format menu is accessed through the menu selection pop-up
Format Menu shown below. The menu selection pop-up appears when the menu
name field, in any menu, is touched. The menu name field is always the

second field from the left in the top row of fields.

Canfiguration Cetibrelien

Sstduipcmnem eslnr‘j::%n
Pod B R g B2 Pod 83
m PR ()
+ ¥ Haster e aster )( Hastar )
. favelorn
Menunameﬂeid -Pal 15 ... 87 g7 ... .10 i5 ... 87 .. .0
; [rreeeiens T vt e |
Bir
._—-—-'M
. I =y hixad Displeay
Menu selection pop-up oy
ate Compard
o Chart
1181
o1t
Figure 5-1. Menu Selection Pop-up
Format Menu The Format menu is used for grouping and labeling the data channels

from the system under test for your measurements. In addition, you
can set individual pod and clock threshold levels, and specify symbols
for user convenience. If the State mode is selected in the Configuration
menu, you have master and slave clocks and qualifiers, and
clock/qualifier thresholds.

HP 168540A/16541A Siate Format Menu
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*State Format Menu

§-2

If the Type: field in the Configuration menu is set to State, the default
Format menu will appear as shown below.

¢ SetupHold ]{!‘!asur Clack (TIL} ]
o By gt Symbols
Pod B2 Pod Bi Pad 81

Pods ( m }( ™ )( m J

+ % ( Hastier )( Haster J( Masler )

Pol 15TIUETTIIIE GSITE e s 67 .0

; Pl T |[Freremrreosnes ]
1381
oft
G
orf
aft
0f¢
are

Figure 5-2. State Format Menu

If the Type: field in the Configuration menu is set to Timing, the fields

controlling the clocks and qualifiers will not appear. The default
Timing Format menu is shown below.

Pad Al

p—
—
o
I
—

Figure 5-3. Timing Format Menu
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Fields

Labels and Pods

HP 16540A/16541A
Front-Panel Reference

Format Menu

When setting up the Format menu for a measurement, you will
encounter the ten different types of fields listed below:

s Label

& Polarity (Pol)

¢ Bit assignments
¢ Pod threshold
s Symbols

e Clock

e Clock threshold
e Clock qualifiers
¢ Pod Clock

e Setup/Hold

1f the Type: field in the Configuration menu is set to Timing, the clock,
clock threshold, pod clock, Setup/Hold, and clock qualifier fields will
not be available.

In the following paragraphs, the Format menu fields are described.
The clocking mode is set to State, so all menu ficlds can be illustrated.

The label column, as shown in figure 5-4, contains 60 label fields that
you can define. The analyzer displays only 8 labels at any time.
Depending on how many expander boards are in the analyzer module,
you could have up to 13 pods to view. Similar to the labels, only three
pods can be displayed at a time.

Rolling Labels and Pods.

To view offscreen labels, touch the Label roll field shown in figure 5-4,
to ensure it is a light blue color, then rotate the KNOB. The labels
scroll up and down.

To view offscreen pods, touch the Pods roll ficld shown in figure 5-4, to
ensure it is a light blue color, then rotate the KNOB. Pods are
positioned with the lowest numbered pod on the right.

For another example of how to roll data, refer to "How to Roll Data” in
chapter 3.

State Format Menu
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Pods roli field L 2 vt &
[ Satup/Hald }( Hastar Cleck {TTL) } sumbol
. 4/0 ns Jt ymools
Label roll field \ Pad B3 Pod 82 Pod B

To access one of the Label fields, simply touch the desired label. A
pop-up menu appears as shown below.

p-

(™ ) m_ )
' ) )

( m )
( Haster }

(
( Hastier

L.abel column

State Format Menu
5-4

+—— Label pop-up menu

3! Turn Label Dn

Figure 5-4. Label Pop-Up Menu

Turn Label On

Selecting this option turns the label on and gives it a default letter
name. If you turned on all the labels they would be named A through
HHH, from top to bottom. When a label is turned on, bit assignment
fields and a polarity field appear to the right of the label and under the
pods.

Modify Label

If you want to change the name of a label, or want to turn on a label
and give it a specific name, you would select the Modify label option.
When selected, an alphanumeric entry pop-up appears for you to enter
a label name. A label name can be a maximum of six characters. *

Turn Label Off

Selecting this option turns off the label. When a label is turned off, the
bit assignments are saved by the logic analyzer. This gives you the
option of turning the label back on and still having the bit assignments
if you need them.

HP 16540A/16541A
Froni-Pane! Reference



Polarity (Pol)

Bit Assignment

Selup/Hotd Asstar Clackeiiliul B
Bit Assignmem Pop-UP T [ 470 ms }( ‘{*u*uu**u****wnnu

HP 16540A/16541A
Front-Panel Heference

Each label has a polarity assigned to it. The default polarity for all
labels is positive ( + ). You change the polarity of a label and invert
the data by touching the polarity field, which toggles the polarity
between positive ( + ) and negative ( ~). Changing the polarity field
in the Format menu will not effect the Waveform, and Mixed Display
menus. See the figure below.

The bit assignment fields as shown below, allows you to assign bits
(channels) to labels. The convention for bit assignment is as follows:

* (asterisk) indicates assigned bit.
. (period) indicates unassigned bit.

To change a bit assignment configuration, touch the bit assignment
field. A bit assignment pop-up appears. Using the KNOB, move the
cursor to the bit you want to change, then select an asterisk or a period.

Pob Pod B}

TTL
Tiay Hester
[Coee) oo 15..,n[cuﬂj ( oone |
ort
N\
—Polarity field Bit assignment field
ore

Bir
L1384

Figure 5-5. Polarity and Bit Assignment

When the bits (channels) are assigned as desired, touch the Done ficld.
The pop-up closes and the screen displays the new bit assignment.

Above each column of bit assignment fields is a bit reference line that
tells you the bit numbers from 0 to 15, with the left bit numbered 15 and
the right bit numbered 0. This bit reference line helps you know exactly
which bits you are assigning.

State Format Menu
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State Format Menu
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Labels may have from 1 to 32 channels assigned to them. Ifyou try to
assign more than 32 channels to a label, the logic analyzer will beep,
indicating an error, and a message will appear at the top of the screen
telling you that 32 channels per label is the maximum.

Channels assigned to a label are numbered from right to left by the
logic analyzer, The least significant assigned bit on the far right is
numbered 0, the next assigned bit is numbered 1, and so on. Since 32
channels can be assigned to one label at most, the highest number that
can be given to a channel is 31.

Although labels can contain split fields, assigned channels arc always
numbered consecutively within a label. The numbering of channels is
illustrated with the figure below.

Ry (  Format

Sgtup/Hold
4/0 ns

naster Clock (TTL)
Jt

Prial Run ]

Pog B3 Po¢ B2 Pog BI

Fads (___m )l m I T )
' ( Hostar )( Hasler J( Hoster J
-Pu: 1S .., 87 ....0 15 ... 8 ....0 15 ... 87 ... D
POC 1 [ ,,,,,,,,,,,,, are 1[--:,,_&&-,,,;«-, !Entt—#o-nwtnrv-:t j

o1

o1

:: Bit 31 Bit 15 Bit 0

ore

ot

oft

Figure 5-6. Numbering of Assigning Bits

For additional information and another example of bit assignment,
refer to "Assignment/Specification Menus" in chapter 3.

HP 16540A/16541A
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Pod Threshold Eachindividual pod has a threshold level assigned to it. To set a pod’s
threshold, touch the desired pod threshold ficld, then, from the pop-up
that appears, touch either TTL, ECL, or User, See the figure below.

(sndu p/Ho1d }(naatsr 1s:m:k (T
i ) Pod B2 Pod B -
Pod threshold field G g ™ N m )
4 ¥ rtasier )(_ Haster }
Pat 15 M User p 15 ... 87 ..., O 18 .., B . .,0
POD 1§ .;. ) ... .-H-"""""""’ E{uu-no ----- tn]
oft
(3?/
Fort
atf
Threshold pop-up menu ofr
ofr
art

Figure 5-7. Pod Threshoid Pop-Up Menu

1f you choose TTL, the threshold is set to + 1.5 volts. IFECL is
selected, the threshold is set at —1.3 volts. If User 1s selected, a

keypad pop-up appears for you to enter a value between —3.5 V and

+ 5.0 V or change an existing user defined value. See the figure below.

Clock. LI 5 !
S (v )
Peg B1
T

flesier

Pop-up Keypad

Figure 5-8. User Defined Keypad Pop-up

HP 16540A/16541A State Format Menu
5-7

Froni-Panel Beference



The threshold level you specify for the 16 data bits will not affect the
level selected for the pod’s clock threshold.

Clock The Clock fields, as shown below, display the clocks used for clocking
data into the logic analyzer, This display will be referred to as the
"clocking arrangement.” If the Timing field is selected in the
Configuration menu, the Clock fields will not appear.

When external clocking is used, data is clocked into the analyzer
synchronously with the system being tested. The analyzer uses signals
present in the "system under test” to clock the analyzer when the data
you want to acquire is valid.

The clock input signals are connected through the pods for
convenience. The master clock channels on master pod 1 are displayed
in the Master Clock field and are labeled either J, K, or J+ K. The
slave clock channels on expander pods 1, 2, and 3 are displayed in the
Slave Clock field and are labeled J, K, or J+ K. The L clock/qualificr
can also be included in the label with either J or K, but not by itself.

Satup/Hals |{ Hoatar Ciock CTTL) Sleve Ctock 8 (TTL) | fo 0
470 s g JTHL Ly 1K) AL ymoots

"  Pod B3 " Pod 82 Pod Bl

Pods m A m J( e )

¢ ¥ ( Sm J( Siave B J( Slave B J

ool J] p 5 ... 67 g 15 87 0= g7 0

PoD LA T+ | [revenancensess o HE |
L~B1
off
otf
o1
Clock fields 01
o1
or1

Figure 5-9. Analyzer Clocking Arrangement

To connect the second clock/qualifier to the pod on the master board,
use the second clock lead supplied with the analyzer. Refer to
"Connecting Second Clock Lead" in chapter 2.

State Format Menu HP 16540A/16541A
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Clock pop-up menu

Edge or level selection—""

pop-up menu
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When you select a Clock field, a pop-up menu will appear as shown
below. You use this pop-up menu to specify the clocking arrangement.

You can use one of the clocks alone, or you can combine them to build
a more complex clocking arrangement. If you select the field to the
right of the clock letters (J or K) in the clock pop-up menu, another
pop-up menu appears with the edge and level choices.

l Formal ; ‘Prtnt ] Run
e Symbols
Pog 82 Pad Bl
™ W m )
Hastsr Clock naster
(4TI tK=12
—_— L. B8 ... O
R |

off
afr

Figure 5-10. Clock Field Pop-Up Menu

You can specify the negative edge of the clock, the positive edge, either
edge, or Off. If the clock is used as a qualifier, you can specify a high
level or a low level.

The clocks are combined by ORing and ANDing them. Clock edges
are ORed to clock edges, clock levels are ANDed to clock edges.

For example, with the Master clock arrangement in figure 5-10, the
analyzer will clock the data on all pods when there is a rising edge on
the J clock, and a high level on the K clock.

You must always specify at least one clock edge in the State mode. If
you try to use only clock levels, the logic analyzer displays a message
telling you that at least one edge is required.

State Format Menu
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Threshold pop-up menu

Pod Clock
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Each Master and Slave clock arrangement can have its own clock
threshold level. When the clock threshold field, as shown below, is
touched, a threshold selection pop-up menu appears. The TTL, ECL,
and User settings for the analyzer clocks operate identical Lo the pod
thresholds. For more information, refer to "Pod Threshold", found
earlier in this chapter.

EE Shate b {print
setup/hioid (RGN

T Pod B2 Pog A1

[
e
(115

Figure 5-11. Clock Threshold Setting

Your logic analyzer has the capability of clocking state data in two
different ways. The pod clock fields shown in figure 5-12 arc where you
specify the clocking choice.

Normally all pods of the analyzer are clocked in phase by the master
clock arrangement. However, with additional pod clock fields for each
expander pod, you can clock the three pods on each expander with
their own separate slave clock arrangement.

Because all pod clocks on an expander card are clocked from the same
source, when any one of the three pod clock fields is changed, the other
two will also change.

As with the clock field discussed in the previous section, the pod clock
fields are present only in the state mode.

HP 16540A/16541A
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Figure 5-12. Master/Slave Clock Selection Pop-up

Master

This option specifies that a pod will be clocked by the master clock
arrangement. If a master clocking arrangement is selected for an
expander pod, all pods on that expander will be clocked with the
master clock. If you have only a master card in the analyzer
configuration, you will have only the master clocking arrangement
available,

The master clock arrangement is the default selection for all pods in an
analyzer configuration after power-up.

Slave

For each expander card added to the analyzer configuration, you will
gain an additional slave clocking arrangement. These additional slave
clocking arrangements are individually specified in the Slave Clock
fields of each expander. See figure 5-13 on the next page.
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Figure 5-13. Slave Clocking Arrangement

Slave clocking is used for multi-phase clocking applications. All slave
clocks must precede the master clock. The pods which arc connccted
to a slave clock, sample data based on their slave clocking
arrangement. The pods which are connected to the master clock, will
sample data when the master clocking arrangement occurs. At this
time, data on all pods is aligned and strobed into the analyzer.
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Clock Selection pop-up

Edge/Level Selection pop-up™ |
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When you touch the Slave Clock field, the Clock Selection pop-up
appears as shown below.

Hastar Cleck (TTL) } b {<moots

(JTIo K1} S
Pod B

T
Stave B
N A

Figure 5-14. Slave Clock Selection Pop-up

You set the Slave clocking arrangement the same way the Master
clocking arrangement was set in figure 5-10. Notice, in the Slave clock
selection pop-up, you have an additional L qualifier clock available.
All expander cards have three external clock connections, one from
each pod. An Expander card can only use its own three clocks, or the
Master clock to clock its data.

For example, with the Slave Clock B arrangement in figure 5-14, the
analyzer clocks the data on expander pods B1 through B3 only when
there is a rising edge on the J clock, or either edge on the K clock, and
a High level (qualifier) on the L clock.

You must always specify at least one clock edge if you select slave
clocking. If you try to use only clock levels, the logic analyzer will
display a message telling you that at least one edge Is required.

Accessing the different clocking arrangements with multiple expansion
boards is done through the Slave Clock pop-up. Select the Slave Clock
Listing field as shown in figure 5-15. Another pop-up appears that lists
the Slave clocks from all expansion cards in the module.

State Format Menu
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Figure 5-15. Slave Clock Selection List Field

Setup/Hold  If you need to vary the setup and hold time of the clock signal to
capture valid data, select the Setup/Hold field shown below.

| 150 fHz Slske { Print Run
(Sal“uoﬁtnu‘leJ[nusterﬁctnck (TTL) J
Pngd B2 Pod B Pog Al
Setup/Hold field 2= W G | GH DGR
l ¢ ¥ ( Haster }( Hasler }{ faglar J
Ladval Jl ppy 35700 B o m a8 87 6 15 87 0
A Il I, 0= eireenensn |
o1t
oty
nre
art
orr
ary
a1

Figure 5-16. Setup and Hold Pop-up

When the Setup/Hold field is selected, another pop-up appears, as
shown in figure 5-17, that gives you three different combinations. If the
instrument has not been calibrated, the pop-up will not appear, and the
Setup/Hold will default to a setting that typically captures data with 4
ns of setup time and 0 ns of hold time.

State Format Menu HP 16540A/16541A
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Figure 5-17. Setup/Hold Selection Pop-up

Symbol Table The state analyzer supplies symbol tables in which you can define a
mnemonic for a specific bit pattern of a label. To access the Symbol

Menu
Table, touch the Symbels field shown below.
(Prlnt) ( ®un ]
tar Cleck (TTL) }
J7
Pad B2
TTL
| gt JAGLTIY
SR T5TTRTTITTS 18T TTRT L8 s L 67 .o
/n Pl T Toveeeeerorer e
Symbols field 2::
ory
oft
art
Qry
a1
Figure 5-18. Symbol Table Menu
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1t is possible for you to specify up to 500 symbols. When measurements
are made, the symbol is displayed where the bit pattern occurs if the
Symbol base is selected. The figure below shows the default Symbol
Table menu. :

Symbol Table The four fields available in the Symbol Table menu are listed beiow:
Menu Fields Label.

]

¢ Base.
» Symbol width.
¢ Symbol name.

Label The Label ficld identifies the label for which you are specifying
symbols. If you select this field, you will get a pop-up that lists all the
labels turned on for that analyzer.

Each label has a separate symbol table so you can give the same namc
to symbols defined under different labels. In the Label pop-up select
the label for which you wish to specify symbols.

Base The Base field tells you the numeric base in which the pattern will be
specified.

(e {  Focmnt {ecint ) L. gun
Symbel Table

Label Hase Hex

Symbal Typa Pattern/

Rew symhot

Label field

Symbol Name field

]
1

Symbol Width field (oore )

Base field

Figure 5-19. Defauit Symbol Table Menu
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Note @
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If more than 20 channels are assigned to a label, the Binary option is
not offered in the pop-up. As a result, when a symbol is specified as a
range, there is only enough room for 20 bits to be displayed on the
screen. Decide which base you want to work in and choose that option
from the numeric Base pop-up menu.

If you choose the ASCII option, you can see what ASCII characters the
patterns and ranges defined by your symbols represent. ASCII
characters represented by the decimal numbers 0 to 127 (hex 00 to 7F)
are offered on your logic analyzer. Specifying patterns and ranges for
symbols is discussed in the next section.

You cannot specify a pattern or range when the base is ASCII. First
define the pattern or range in one of the other bases, then switch to
ASCII to see the ASCII characters.

State Format Menu
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Symbol Width  The Symbol Width field lets you specify how many characters of the
symbol name will be displayed when the symbol is referenced m the
Trace and Listing menus, When the Symbol Width field is selected, the
following pop-up keypad appears. Use this pop-up keypad to set the
number of characters in the symbol.

% _{ rForwms! {Print Run

2

(o]

' rsmﬂl Tebls ,_p Sh’::i;ﬁ}
)
|CJC=Ce)
BN ES

Lz s

e )
Figure 5-20. Symbol Width Pop-Up Menu
You can have the logic analyzer display from 1 to 16 of the characters
in the symbol name. For more information see chapter 6, "Statc Trace
Menu," and chapter 7, "State Listing Menu".
State Format Menu HP 18540A/16541A
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Symbol Name When you first access the Symbol Table, there are no symbols
specified. The symbol name field reads "New Symbol" If you touch
this field, a pop-up keypad appears. Use this pop-up keypad to enter
the name of your symbol. A maximum of 16 characters can be used in
a symbol name.

When you touch the Done ficld in the pop-up keypad, the name that
appears in the Symbol name field is assigned, and two more fields
appear in the display.

The first of these fields defines the symbol type as either a pattern or a
range. If you touch this field, it will toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to the right
of the Type ficld as shown below. Use this field to specify what the
pattern 1s. Selecting this Pattern/Start field makes a pop-up keypad
appear. Use the keypad to enter the desired pattern. Be sure to enter
the pattern in the numeric base that you specified in the Base {ield.

S Foarmal | {pring f Bun

Symbol Table

Symdn | Tupe Pattern/Stari Stop

{ [LoBEL 1 llpatiern] { 0000 |

Type field

Pattern/Start field

‘ Done )

Figure 5-21. Symbol Defined as a Pattern
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1f the symbol is defined as a range, two fields appear as shown below.
Use these fields to specify the upper and lower boundaries of the range.

{erint gun
Symbel Teble CGhhal
Lasei sase
Symbo! Type Patiern/Start Stop
[caBEL ¢ [ rengs | [ o000 ]

Stop field -

Figure 5-22. Symbolgs Defined as a Range

Selecting either of these fields gives you a pop-up keypad with which

you can specify the boundary of the range. You can also specify ranges
that overlap or are nested within each other.

State Format Menu HP 16540A/16541A
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To add more symbols to your symbol table, select the last symbol
defined. A pop-up menu appears as shown below.

£ 4 Farmal frrainy 1 {  Run ___
g

Symbe! Table a1

Pottern/Start Stop

3

Hagiry Symdo?

Dolate Symbol

Figure 5-23. Add/Modify/Delete Symbols Pop-up

The first option in the pop-up is Add a Symbol. It allows you to specify
another symbol. When you select this field, a2 pop-up keypad appears.
Use the keypad to enter the name of your new symbol. When you
select Done, your new symbol will appear in the Symbol Table.

The second option in the pop-up is Modify Symbel. If you select this
option, you will see a pop-up keypad with which you can change the
name of the symbol.

The third option in the pop-up is Delete Symbol. If you select this
option, the highlighted symbol will be deleted from the Symbol Table.

When you have specified all your symbols, you can leave the Symbol
Table menu by simply touching the Done field.

HP 16540A/16541A State Format Menu
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State Trace Menu

This chapter describes the Trace menu and the pop-up menus that you
use while in the Trace menu. The Trace menu is used to specify what
the analyzer triggers on and when it triggers.

Depending on the analyzer Type: selection (State or Timing) in the
Configuration menu, some fields in the Trace menu will change. The
following menu descriptions document the analyzer using an external
clock (State). Menu field descriptions that change when the analyzer is
configured using an internal clock (Timing) are located at the end of
this chapter.

With the analyzer configured to use an external clock (State), the
default Trace menu will lock like the figure below.

¥ IIIIIHHHIII' E Print ‘ Run

Seguence Levals

®¥hile stering “snystate”
TRIGGER on “anysiete” 1 times

‘ Branches
Store ~anysists” AR
Caunt
Time

-

1Labal>

Base)

R

Ty
[

b

[4
¢

BECEEN

Figure 6-1. Default Trace Menu with External Clock

The Trace menu is divided into three sections. One section is the
Sequence Levels, located in the large light blue center box. The second
section is the acquisition fields, which are to the right of the Sequence
Levels box, and the third section is the qualifier and pattern fields,
which are located at the bottom of the menu.
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6-1



ACG@SSEHQ the The Trace menu is accessed through the menu selection pop-up shown
Trace Menu below. The menu selection pop-up appears when the main menu name
field, in any menu, is touched. The menu name field is always the

second field from the left in the top row of fields. See the figure below.

it Configuration) Callbration —
Saqy

Hnfle storing ~an  Format
TRIGGER an "8~ .
. Store “onystots” [ } il
2 o e
Count

Listing

Merniu name field

Menu selection pop-up

ey
L.abelr nixed Despinyl

Hase> X

Compars

Chart

CRCiCE

Figure 6-2. Menu Selection Pop-up

Trace Menu Before describing the fields in the Trace menuy, we need to define a few
g
Fields terms. The following terms will be used in the discussions of the fields,
so understanding their meanings s essential.

Pattern Recognizer: recognizes a pattern of bits (0, 1, or X) in each
label. There are four recognizers available. The pattern recognizers are
given the names a through d.

Range Recognizer: recognizes data which is numerically between or on
two specified patterns. One range term is available and can be
assigned to 32 channels on pods 2 and 3 of any HP 16541A expander.

Qualifier: user-specified term that can be anystate, no state, a single
pattern recognizer, a range recognizer, or a logical combination of
pattern and range recognizers.

State Trace Menu HP 16540A/16541A
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To specify a qualifier for counting States, use the pop-up shown below.
This same pop-up will appear whenever qualifier selections are
required.

‘ Trace l . ] Print i Run

Sequen e
Hhiie sloring 'anvs
TRIGGER on “a~
Stiora “pnysiste” ot
2 L] renge Fount
States

B s range

[ Combinstion

E.ubeb (P T 3(2 )
Base:\ [ Hex )t Hex ) d

a o o oo

Figure 6-3. Qualifier Pop-up Menu

Tf the Combination option is selected from the pop-up in figure 6-3,
another pop-up appears as shown in the figure below.

5
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Figure 6-4. Qualifier Specification Pop-up
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With the Qualifier Specification pop-up shown in figure 6-4, you
specify combinations of patterns or ranges as the qualifier. Only one
operator is allowed between the patterns in each group (a - d).
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To specify a pattern, touch the Pattern Recognizer field. The field
toggles from Off to On and a connection is drawn from the Pattern
Recognizer field to the gate. In the figure below, patterns b, ¢, and
range are ORed together.

—

WhE ’ ]
'mﬁae/nn or

1 ¢
range }
or
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/ e (01!
g
Labei>
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Pattern recognizer field
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d

C: rengef 17 ! Done l

Figure 6-5. Assigned Pattern

If you select the Range field, you will see the following pop-up menu.

\%::: 4.
\é\c@\
e

Done

—

. n

Range field pop-up \\ range {077} -
ar

Range field . } |

Figure 6-6. Range Specification Pop-Up Menu

State Trace Menu HP 16540A/16541A
6-4 Front-Pane! Reference



Sequence
Levels
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Off disconnects the range from the Qualifier Specification. In
indicates that the contents of the range are to be in the qualifier
specification, and Out indicates that the complement of the range is to
be in the qualifier specification.

When you have specified your combination qualifier, sclect Done. The
Qualifier Specification pop-up closes and the Boolean expression for
your qualifier appears in the Sequence Level for which you specified it.
Figure 6-7 illustrates a typical Boolean expression.

While storing c+d+range

Figure 6-7. Boolean Expression for Qualifier

There are five sequence levels available. You can add and delete levels
s0 that you can have from two to five levels at a time. Only three levels
appear in the Sequence Levels display at one time. To display other
levels so that they can be accessed, touch the Sequence Levels field, to
ensure it is light blue, and rotate the KNOB.

If you select the level 1 field, the pop-up menu for sequence level 1 will
appear as shown below.

Sequents Leval 1 Deiste Lovei

LN, L . V.

Khile storing ( “anysiate” )

TRIGGER on ( Tanpstste” J [ 1} times

Labet>
Baser

a

]
c
4 )

Figure 6-8. Sequence Level Pop-Up Menu
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Not all sequence level pop-up menus will look like figure 6-8. This
happens to be the trigger sequence level in which you specify the state
on which the analyzer is to trigger. The "TRIGGER on" term will only
occur in the second to the last level. The fields in the menu of figure 6-8
are described on the following pages.

insert Level Toinsert alevel, touch the field labeled Insert Level. The following
pop-up menu will appear.

Cancetl
Before
fifter

Figure 6-9. Insert Level Pop-Up Menu

Cancel returns you to the sequence level pop-up without inserting a
level. Before inserts a level before the present level. Afier inserts a
level after the present level. If there are five levels assigned, the Insert
Level field will not appear in the sequence level pop-ups.

Delete Level If you want to delete the present level, sclect the ficld labeled Delete
Level. You will see a pop-up menu with the choices Cancel and
Execute. Cancel returns you to the sequence level pop-up without
deleting the level. Execute deletes the present level and returns you to
the State Trace menu.

If there are only two levels, neither field can be deleted even though the
Note Delete Level field still appears in the menu. There will always be a
trigger term level and a store term level in Sequence Levels. Therefore,
if you try to delete either of these, all terms you have specified in these
levels will be set to default terms, and, the trigger and store term levels
will remain.

State Trace Menu HP 16540A/16541A
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Storage Qualifier Each sequence level has a storage qualifier. The Storage Qualifier
field, as shown below, specifies the states that are to be stored and
displayed in the Listing display. Selecting this field gives you the
qualifier pop-up menu shown back in figure 6-3. Remember, it is in the
pop-up in figure 6-3 with which you specify the qualifier.

Gaguence Laeval 1 Delete Lavel

A, N

ynile storing ( ~anystate” )

| _Izaeeeemi | smystate- J{ ) times

Storage Qualifier field /”“m‘w / I

Branching Qualifier field
|

Figure 6-10. Storage and Range Qualifier Fields

O

Branching Every sequence level except the last has a primary Branching Qualifier
Qualifier ficld as shown in figure 6-10. With the branching qualifier, you tell the
analyzer to look for a specific state or states. The primary branching
qualifier advances the sequencer to the next level if its qualifier is
satisfied.

In the example in figure 6-10, the branching qualifier tells the analyzer
when to trigger. In other sequence levels, the qualifier may specify a
state that the analyzer is to look for before continuing to the next level.

Some sequence levels also have a secondary branching qualifier. The
secondary branch will, if satisfied, route the sequencer to a level that
you define. This is covered in more detail in "Branches" later in this
chapter.

HP 18540A/16541A Siate Trace Menu
Froni-Panel Reference 65-7



Occurrence  The primary branching qualifier has an occurrence counter. With the
Counter occurrence counter field shown below, you specify the number of times
the branching qualifier is to occur before moving to the next level.

To change the value of the occurrence counter, touch the occurrence
counter field and enter the appropriate number in the pop-up that
appears, See the figure below.

T

) e
[ ¢ ] “anystote” _]
] l‘ times
Lol !
Label»
Baser /

Occurrence Counter field = . CLEAR J | DONE
3
d -

Figure 6-11. Occurrence Counter Pop-Up

R
Lo 4]

Occurrence Counter pop-up

TRIGGER on §

e

You can change the value by touching the appropriate numeric keys,
then touching the DONE field. The qualifier can be specified to occur
from one to 65,535 times.
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Readi ng the Reading the Sequence Levels display is fairly straightforward. For
5 equence example, suppose your display looks like that shown below.

Level Display

Sequence lLevels

Khile stering ” any stete”
Find "a" S times

KWnile storing “b”
Trigger on *¢” T times

Store * no staisg”

Figure 6-12. Sequence Level Display Example

In level 1, anystate is stored while the logic analyzer searches for five
occurrences of the pattern given by pattern recognizer . When the
five occurrences are found, the sequencer moves on tolevel 2. 1n
level 2, the state given by pattern recognizer b is stored until one
occurrence of the pattern given by pattern recogaizer ¢ is found and
the logic analyzer triggers. In level 3, no state is stored; so, the last
state stored is the trigger state.

HP 18540A/16541A State Trace Menu
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An example of a listing for the previous Trace configuration is shown
below. The state patterns specified are as follows:

a = B03C
b = 0000
c = 8930
MACHINE 2 - STATE LISTING
Label > A
Base > Hax
~0028 4E75
-0027 61E&6
-p026 G000
-H025 B&Cs
-D024 803C
-8023 GOFF
-06022 6730
-0021 48E7
~0020 4E75
~0019 3goo
=001 0000
-0017 88310
~0016 BO3C
3015 QQFF
-03014 67F8
-0013 BO3C
-0012 &1FA
~0011 BRO3C
-0010 0000
-000%9 8930
-0NO8 4EFRA
=007 FFoA
-3006 61lES&
~0005 BO3C
-0004 0000
-0Bed Q4GR0
-0002 D000
-D001 0000
+0000 B93D

Figure 6-13, State Listing Example

Notice that Anystate was stored while the analyzer looked for five
occurrences of the state BO3C. After the fifth occurrence was found,
only state 0000 was stored until state 8930 was found, and the analyzer
triggered. After the trigger, no states were stored.

State Trace Menu HP 16540A/18541A
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Acquisitio The acquisition fields are comprised of the Branches and Count fields
Fields as shown below.
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Figure 6-14. Trace Acquisition Fields
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Branches The Branches field allows you to configure the sequencer of the state

State Trace Menu
6-12

analyzer to branch from one sequence level to another with secondary
branching qualifiers, or to restart when a certain condition is met.
Selecting this field gives you the following pop-up menu.

iE ez Elate ] {Frint ) £ Run ]

Seguence Levels

Hhile stering -an!fs!ate"
TRIGHER on "&” times

1

Restart

Stare “anystate” S i
Count
Por Level ‘ Y irme ]

Label?
Baser
:
:
:

Figure 6-15. Branches Pop-Up Menu

Off

If you select Off, all secondary branching qualifiers are deleted from
the sequence levels. Only the primary branches remain.

Restart

The Restart option allows you to start over from sequence level 1 when
a specified condition is met. This can be handy if you have code that
branches off in several paths and you want the analyzer to follow one
certain path. If the analyzer goes off on an undesired path, you would
want the analyzer to stop and go back to the beginning and take the
correct path.

If you select the Restart option, you will see the Qualifier pop-up menu
like that shown back in figure 6-3. With the Qualifier pop-up you select
the gualifier for the pattern on which you want your analyzer to start
over.

HP 16540A/16541A
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Secondary branching fields
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When the state analyzer is reading data, it proceeds through the
sequence. If a term doesn’t match the branching qualifier, it is then

back to sequence level 1.

Per Lavel

Selecting the Per level option allows you to define a secondary
branching qualifier for each sequence level. A statement is added in
each level so that you can configure the analyzerto move to a different
level when a specified condition is met. An example of a sequence
level with a secondary branching qualifier is shown in the figure below.

Saguence Lavel )

Datets Lavel

Ahile storing (
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-
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) go Lo level @
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Figure 6-16. Secondary Branching Qualifier

_checked against Restart. If the term matches, the state analyzer moves

With this configuration, the state analyzer will store b until it finds ¢. If
it finds d before it finds ¢, it will branch to sequence level 1.
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The trigger sequence level is used as a boundary for secondary branch
qualifiers between sequence levels. The trigger sequence level is
always the second to the last sequence level. That is, if you assign all
five sequence levels, the trigger sequence level will be level 4. If you
assign three sequence levels, the trigger sequence level will be level two.

The trigger sequence level and the sequence levels that occur before it
cannot braach to levels that occur after the trigger sequence level.
Therefore, if there are five sequence levels with level four being the
trigger sequence level, then levels 1 through 3 can branch to levels 1
through 3 only.

You can tell if secondary branch qualifiers have been specified by
looking at the Sequence Levels display. Figure 6-17 shows how the
display looks with the configuration that was given in figure 6-16. An
arrow is drawn out of level 1, indicating that branching originates from
that level, and an arrow is drawn back to level 1 to indicate that a
branch is going to that level,

Seaquence Levels

Kulle storing "o~
TRIGRER on "c” I Limes

@ Eize on ¢~ go 1o level | Branches
. . Per Lave!l
Siore “snysiete A

Count

{ Time

XXXX

"o Tz Slay A

Branching arrows

XEEX

=

B
[ XXXX
g HAXX

Figure 6-17. Branching
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Each sequence level can branch to only one level through a secondary
branching qualifier. However, the number of times to which a level can
be branched is limited only by the number of levels present. A level
can have two arrows pointing away from it, and two arrows pointing to
it if more than one other level is branching to it. An example of this is
shown in the figure below. The arrow with two tails indicates that a
level above and a level below branch to this level.

¥

(Seguence Levels
Khite storing angstste
Fing “anjsiel {imas

£1s58 on "0 gn lo tausi 2

Hhi!a stering nnuslata”
Then find *d

Else on “h“ ge to icun! 3

Hhile storﬂng nn¥slate
TRIGGER on “a

Eilse un anuslate go to level 2

Brenches
Per Leve}
Ezunt

. lime

o

Labeir
Base>
]
]
< XXXX
d XX%X

Lt fE

Figure 6-18. Branching Between Sequence Levels
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-Count The Count field allows you to place tags on states so you can count
them. This feature is only available in the State mode.

Selecting the Count field gives you the following pop-up menu.

Saqwnca Levals

Hnile staring “anystate-
Find “snysint 1 tim

Elss on "b” go 1a tevel 2 i Branches
G

Hhilte storing "srydteie”
n Than find “d { Limes S ——
- Else on “3:" go to level 3 Slales 3
Hhite siering nnlfs%ate' )
TRISGER on “a™ o]
== ETSR o0 "eRyst 4 10 ievel 2
Count pop-up menu ¢ )
b -
:
) O]

Figure 6-19. Count Pop-up Menu

Time

If you select Time counting, the time between stored states is measured
and displayed (after the next run) in the Listing menu under the label
Time. The time displayed can be either relative to the previous state or
relative to the trigger.

State Trace Menu HP 16540A/165414A
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An example of a listing with time tagging relative to the previous state
is shown in figure 6-20.

Harkers
arf

E Listling

[ Lapet>
Base>

[PDUE H Time E

[ Hex ][ Retative

]

4

mqnmkunuH—'-v&&i&&

onid
0815
0816
0By
0618
0819
0B1A
oais
081C
081D
Q81E
081F
0820
o821
0822
0823

ng
ng
ns
ng
ns
ns
i3]
As
ns
nt
na
ns
ns
ng
ne
ns

Figure 6-20. Relative Time Tagging

An example of a listing with time tagging relative to the trigger is shown

below,

m

8 | Listing

Label»] [POD ! i Time j
Basor Hex 1 Absoiute |

«¥ Da14q -2t0 ns

5 o815 -0 ns

-3 0o -i%0 ng

-~ o817 -t20 ns

-3 0816 -9Q ng

-2 0819 -H0 na

] -1 131 ~3¢ ns

EF577] oae 9 s

] 08:C 30 ns

2 08ip 60 ng

3 081E 90 nsg

4 0B iF 120 ns

5 o820 150 ns

6 0821 180 ng

7 0822 2iC¢ ns

e 0923 240 ns

Figure 6-21. Absolute Time Tagging
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States

State tagging counts the number of qualified states between each
stored state. If you select this option, you will see a qualifier pop-up
menu like that shown in figure 6-3. You select the qualifier for the state
that you want to count.

In the Listing menu, the state count is displayed (after the next run)
under the label States. The count can be relative to the previous stored
state or to the trigger. The maximum count is 4.4 X 10E12.

An example of a listing with state tagging relative to the previous state

is shown below.

Ry ( Listing ) (print) [ Run )
terkers
Gf1
Labal>] [A jI Stetes ]
Boser Hex H Relative §
-7 a7Fg 3
-5 D7F R 3
-5 077 R 3
-4 a7FL 3
-3 QWD 3
4 O7FE 3
-1 O7FF 3
T 1 oeoo 3
i 086t 3
Z 0862 3
3 ogc3 3
4 0804 3
s 0805 3
3 0806 3
7 0807 3
8 0808 3

State Trace Menu
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Figure 6-22. Relative State Tagging
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An example of a listing with state tagging relative to the trigger is

shown below.
1381
[ Lebetr) A Stotes
8 Base> Hex Absolute
-7 o7Fg =21
-6 QTFA -18
-5 OTFH ~15
o] Q7L ~-12
-3 OTFD -G
~2 QTFE ey
-1 OTFF -3
[ 1 0800 0
1 0801 3
2 0802 [}
3 0803 9
4q 0804 12
5 D80S 15
6 0806 18
7 one7 214
8 0008 24

Figure 6-23. Absolute State Tagging
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Qualifier and The qualifier and pattern ficlds appear at the bottom of the Trace
Pattern Fields ment. They allow you to specify patterns for the qualifiers that are
used in the sequence levels.

Crrin) (_rm )

Seguents Levals
Fhile storing “anystate”

. TRIGGER on “snystate” 1 times
- - are
Sinre “ahyslata .
. { Count
Base field

1 100 1z state &

Labei> G:D
Base»
)
:
c

Figure 6-24. Labe! and Base Fields

l.abel The Label fields display the labels that you specified in the state
Format menu. The labels appear in the order that you specified them;
however, you can change the order. Select one of the label fields and
you will see a pop-up menu with all the labels. Decide which label
should appear in the label ficld, then select that label. The label that
was there previously, switches positions with the label you selected
from the pop-up.

Base The base ficlds allow you to specify the numeric base in which you want
to define a pattern for a label. The base fields also let you use a symbol
that was specified in the State Symbol Table in the Format menu, for
the pattern. Each label has its own base defined separately from the
other labels.

State Trace Menu HP 16540A/16541A
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g
Note %

Qualifier Field

Pattern or Range pop-up ~~__|

One of the options in the Base pop-up is ASCII. It allows you to see
the ASCII characters that are represented by the pattern you specify in
the pattern fields.

You cannot define ASCIH characters directly. You must first define the
pattern in one of the other numeric bases; then, you can switch the base
to ASCII to see the ASCII characters. '

The Symbol option in the Base pop-up allows you to use a symbol that
has been specified in the Symbol Tables as a patiern. In the pattern
fields you specify the symbols you want to use.

If you select the qualifier field, you will see the following pop-up menu.

5 ‘ frace (Prtnl} ( Run J
Seguence Levels
Knite storing ~enystatle”
TRIGGER on “enjjstate” 1 times
'Iﬁiiﬁiiiil'
Sipre “snysiate” Per Level
Count
Timg

el ! -
)

) (500 )

range

Qualifier field

HP 16540A/16541A
Front-Pane! Reference

(o) (o)
0 5

Figure 6-25. Qualitier Field Pop-Up Menu

Patterns

Four pattern recognizers are available. They are labeled a through d.
You can also select the Range field which is assigned to the lowest 32
bits (channels) of one of the expander boards.

State Trace Menu
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Pattern Fields

State Trace Menu
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Ranges

If you select the range option, the qualifier and pattern fields look
similar to that shown below.

Sequence Lavels

Wniie stering “angstate”
1] TRIGGER an “sagstale” i bLimes

Brenches
~ . Per Leve!l
Store “anystote

count
LD

Label
Basa>
range:
| puer @E@
o

Figure 6-26. Range Qualifier and Pattern Fields

One range can be defined, and it can be defined over only one label,
and over a maximum of 32 channels. The channels must be adjacent to
cach other, and must be in pods 1 and 2 of the expander board. The
logic analyzer selects the label over which the range will be defined by
looking at the labels in order, then choosing the first one that has
channels assigned under only two pods.

You can switch to a different range label by touching the Label > ficld
and selecting a different label.

The pattern fields allow you to specify the states that you want the stale
analyzer to search for and store. Each label has its own pattern ficld
that you use to specify a pattern for that label (if you are defining a
pattern for a pattern recognizer).

During a run, the state analyzer looks for a specified pattern in the
data. When 1t finds the pattern, it either stores the states, or it triggers,
depending on the step that the sequencer is on.

HP 18540A/16541A
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Usi ng an When you select Timing as the analyzer Type: in the Configuration

internal Clock menu, you are using the internal clock of the analyzer. This is similar to
the operation of a timing analyzer. The changes to the Trace menu that
occur when using the internal clock (Timing) are listed below:

s A new clock period field appears with a selectable range of 10 ns
tod4s.

e The option of storing data is only available in the first and last
sequence levels, and only "anystate” and "no state" is allowed.

» The Count field (tagging) is not available.

With the analyzer configured to use an internal clock (Timing), the
default Trace menu will look Like the figure below.

o) )

Sequence Luvely Cik periog
Knile storing “an?stale“ CIL_]

TRIGGER on “a~ limes B
I Breanches
Store “anyststs” iR

/

Clk period field tben] (A )
 Base) Hex

)

n

c

:

Figure 6-27, Trace Menu Using Internal Clock
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Setting the Clock The Clk period field is used to set the rate at which input data is
Period clocked into analyzer memory.

When you select the Clk period field, the following pop-up appears.

Trace f Print Run
0 4 us 2 mg ts
HWhile storin
@ TRIGGER on -0 20 ns 10 us ams 73
Stare “emysid 40 ns 20 us 10 ms as ]
160 ns 40 us 20 ms
200 ns 160 us 40 ms
T,
Label>
@::3 400 ns 200 us 100 ms
Base> Hex
oy
* 1 us 400 us 200 ms
)
¢ 2 us T 406 s
g HXXX
)

Figure 6-28. Clock Period Pop-up

Select the clock period you desire from the pop-up. When your
selection 1s made, the pop-up closes and the selection is displayed
inside the Clk period field.

State Trace Menu
6-24
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Setting the  When making timing measurements, the Sequence Levels operation is
Sequence Levels changed so the option to store is only available in the first and last
sequence levels.

1f you set multiple levels, you will be instructing the analyzer to find
patterns or states a selected number of times in each sequence level.
The last sequence level will instruct the analyzer to store input data.

When you touch the level indicator the following pop-up appears.

Seguence Laval t W
A
Hhile storing ( “anyslale” J L/

Level indicator

TRIGGER on ( “snysiste” AJ I Il times

Sequence Levels pop-up Cenel>

3
fase

pomenaemnt
]

B
)
d

Figure 6-28. Sequence Level Pop-up

The procedure for setting up the Sequence Levels pop-up is the same
as when using an external clock except the option to store is only
available in the first and last levels. In addition, the only store choices
available are "no state” and "anystate”.

HP 165404/16541A Sizte Trace Menu
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Introduction

State Listing Menu

This chapter describes the Listing menu and how to interpret it. It also
tells you how to use the fields to manipulate the displayed data so you
can find your measurement answers.
The Listing display is divided into two different areas. The menu arca
is located in the top one-fourth of the screen. The listing area is the
bottom three-fourths of the screen.
The listing area displays the data that the state analyzer acquires. The
data is displayed in a listing format as shown below.
T el s
Harkers
Menu area >
" Labal>) [FOD Time i
Bast [ hex Absoiute |
w7 fard ~2i0 ns
-6 0815 ~#B0 ns3
-5 0816 -150 ns
-4 oarr ~§20 ns
-3 0818 =90 ns
- R -2 0819 ~650 ns
Listing area 4 s S
i 1N 30 ns
2 081D 6C ns
3 N8Ik S0 ny
4 O0iF 120 ns
5 Ao 150 na
6 o821 80 ns
Kl 5822 210 ne
L] a3 240 ns

HP 16540A/16541A
Front-Panel Reference

Figure 7-1. Listing Menu

This listing area shows you 16 of the possible 4096 lines of data at on¢
time. You can roll the listing to display the lines of data or labels that
are offscreen. See "How to Roll Data" in chapter 3.

State Listing Menu
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Listing Menu

Fields

Accessing the

Listing Menu

The Listing menu is accessed by touching the Listing field in the menu
Selection pop-up. This pop-up appears when the menu name field, in
any menu, is touched.

The menu area of the Listing display contains fields that allow you to
change the display parameters, place markers, and display listing
measurement parameters.

As shown in the figure below, the column of numbers at the far left
represents the location of the acquired data in the state analyzer’s
memory. The trigger state is always 0. At the vertical center of the
memory location column, you will see a light blue box containing a
number (default is 0). When this light blue box is selected, a pop-up
keypad appears which can be used to quickly sclect another location in
the listing.

Memory locations

Data column

Time/States column

State Listing Menu
7-2

1190 Tz State A (print) { fun ]
Harkers
oty
Lebel>] [POD 1 Time i
Base> { Hex ] Absolule ]
- 0814 -2i0 ns
] 0015 ~180 ns
-5 0816 ~130 ns
-3 2817 ~{Z0 ns
3 0818 -9¢ nE
-2 081¢ -4 ns
-] oB1A =3¢ ns
0 ] o8IB g s
" + 08¢ 30 ns
2 081D 60 ns
3 0B1E 90 ni
4 081F 120 ns
b UnZ0 =150 ns
& 082t 180 ns
T 0822 210 ns
;] 0823 240 ns

Figure 7-2. Menu Listing Area

HP 168540A/16541A
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The data columns are grouped by label and displayed in the number
base you have selected (Pod 1 and Hex are default). Data will be
displayed with either Time or States tags, depending on the option
selected in the Count field of the Trace menu. See figure 7-2.

The Time/States column (Time and Absolute are default) displays
either the Relative time or number of qualified states from one state to
the next, or the Absolute time or number of qualified states of each
state to the trigger. See figure 7-2.

Xand O For the most part, the fields and functions of the X and O markers will

Markers be the same in both the State and Timing modes. When the Markers
field is selected from the Listing menu, a pop-up menu appears that
lists the marker options available.

If the Count field in the state Trace menu is set to Time, the marker
options available are as follows:

o Off
¢ Pattern
e Time
s Statistics

If the Count field in the state Trace menu is set to States, the marker
options available are as follows:

» Of
s Pattern
e States

When the Markers field is set to Off, markers are not displayed, but
the analyzer still performs statistics using previously placed markers.
In addition, if a Stop measurement is specified, and the Stop
measurement criteria are met, the measurement will stop even though
the markers are off. See "Specify Stop Measurement”, found later in
this chapter.

HP 18540A/16541A State Listing Menu
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Markers Sett0  When markers are set to Pattern, you can specify patterns on which the
logic analyzer will place the X and O markers. You can also specify the
number of occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to find a specific pattern for

each label in the acquired data.

Patterns

Current marker

Pattern field

Pattern pop-up keypad

State Listing Menu
7-4

Patterns for each marker can be specified for both markers in each
label. The logic analyzer searches for the logical "and" of patterns in all

labels.

To set a pattern for the current marker, select the pattern field and
designate the desired pattern using the pop-up keypad. See the figure

below,

i Priat | ‘ Run =

240 ns

) () () (o)

el el
e )l ila e

B Inoon

S A nnan

% §§§§ u-] CLERR ( DONE |

s OBOG

P el

Figure 7-3. Markers Set to Patterns
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Find X - O pattern

The Find X - O pattern field is used to perform two functions. The
first is to select either the X or O marker prior to setting the marker
criteria. The second function is to indicate which marker is displayed
at center screen. When this field is selected, it toggles between Find
X-pattern and Find O-pattern. The marker color will also change to
aid in recognizing the current active marker,

¥ ( Listing (print} { Run ]
Harkers Find , from Specliy Siop
Patlarn x—paltern Trigger Ngssur emenl

Fatiarn} 0BIF

L 00t me
Base> [ Avsolute

H - oath ~30 ns

Marker select field = oa1a 60 o3
-t oGtha -3¢ ng

0 0818 L

; o8iC ﬁ ns

H 083D na

Occurence field 3 081E 9 s
R 120 ne

082¢ 50 ns

6 9821 180 ng

7 08922 210 ne

3 o823 240 ns

S 4824 270 na

10 0825 300 ns

t1 o826 X30 ns

12 o827 360 ns

Figure 7-4. X and O Marker Select Field

The occurence field, just to the right of the Find X-O pattern field, is
used to set the number of pattern occurences from the trigger, start, or
X marker the analyzer looks for. See figure 7-6.

The from Trigger/from Start/from X marker ficld is used to set the
reference point from which the occurence number is set. The Trigger
reference point is the point you have specified as the trigger, the Start
is the beginning of the trace, and the X marker is the X marker.
Default is from Trigger.

HP 16540A/16541A State Listing Menu
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Stop measurement type

Comparison type /

Time value fields

State Listing Menu
7-6

Specify Stop Measurement

Another feature of pattern markers is Specify Stop Measurement.
Depending on the analyzer Type: selection in the Configuration meni,
you can specify two ways to stop a measurement. The first way is using
the time relationship of the X and O markers. The second way is to
Compare the listing to the Compare image in the Compare menu.

When the Specify Stop Measurement field is selected, a pop-up |
appears, as shown below, that is used to set the Stop measurement

criteria.

Listing

Harkers Find
Pattern x~poiieTn

J

: from
Trigger

[N

Slop meesur ement JNR

a—ﬂﬂ“""-_—,

ts(' Less thaﬂ_) ( 10 ns}

|
!

s
ng

2 06%;‘——"—
i :
E;;; on1D
3 0B1E
4 oa
3 0820
& 08?1
7 0822
a8 0823
G 0824

270

133
124
hs
ns
ns
ng
ns

Figure 7-5. Stop Measurement Pop-Up Menu

Using X-0

You can stop a measurement when the time relationship of the X and
O markers meet the following criterion:

e @ & @

X-O is Less than a {ime_value

X-0O is Greater than a {ijme value

X-O is In range between a time value to another lime value
X-0 is Not in range between a {ime valug to another fime value

The appropriate pop-up menus appear when you select the
comparison type ficld and the time value fields.

HP 16540A/16541A
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To get a positive time value, the relative time value of the X marker
must be less than the value of the O marker; so, in that sense, the X
marker must precede the O marker.

‘!J The upper and lower range boundaries must not be the same value, For

example, if you want to stop a measurement when the X and O markers
are in range of 200 ns, you should set the range values to 190 ns and 210
ns. This eliminates erroneous measurement termination.

Note

Using Compare

You can stop a measurement using the same X-O method just
described, or you can use an additional method of Comparing for
equality to a Compare image in the Compare menu.

You can stop a measurement when data meets one of the {ollowing
criterion:

o Compare is Equal to the Compare image.
e Compare is Not Equal to the Compare image.

The appropriate pop-up menus appear when you select the
comparison type field and the equality field. See the figure below. For
complete information on the Compare function, refer to chapter 9,
"Compare Menu" later in this manual.

(Prml) ( Run _]

Harkers Find | Trom
Patlarn x-gu L inrn trigger

- “M Eq!&!
Comparison type — - i
/ R — Qﬁ‘ﬁ..//{ga’:%"

Equality field "o 5 s
4 083F 120 n3

. / 5 o820 150 ng
Equality pop-up 7 Sea 210 ne
a8 0a23 240 nsg

-3 0824 270 ns

Figure 7-6. Compare Equality Fields
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Markers Set to
Statistics

State Listing Menu
7-8

After the X and O markers have been set using Pattern markers,
statistical information can be displayed when markers are set to
Statistics. The logic analyzer displays the following statistical
information:

e Number of valid runs (runs where markers were able to be placed
on specified patterns).

¢ Minimum time between the X and O markers.

e Maximum time between the X and O markers.

» Average time between the X and O markers.

flarkers Valid runs Hin ¥t nax X-0  Awg ¥-0
Statistics oaf o B 0 o s
Lebelr) £P00 1 Time ]
Base> % Hex |1 Absolute |
-7 o814 -210 ns
) 0815 -1680 b3
~5 0816 ~-i150 ns
- tei7 -126 ns
-3 e 31 - ns
~2 089 -6 ns
=1 0B =-30 ns
ogin 0.8
1 [ 318 30 ns
2 o810 60 np
3 OB1E Q0 ns
4 iF §20 ns
5 0820 150 na
6 Q821 180 ns
T 0822 210 ns
8 Gu23 240 ns

Figure 7-7. Markers Set to Statistics

How the statistics will be updated depends on the run mode (repetitive
or single). '

In repetitive mode, statistics will be updated each time a valid run
occurs until you touch STOP. When you touch RUN after touching
STOP, the previous statistics will be cleared and will restart from zero.

In single mode, each time you touch RUN an additional valid run will
be added to the data and the statistics will be updated. This process
will continue unless you change the placement of the X and O markers
between runs, ’

HP 16540A/16541A
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Markers Sett0  When markers are set to Time, you can place markers on states of
Time interest within the listing. The logic analyzer will show the following
information:

s Trig{ger) to X.
s Trig(ger) to O.
e Xto0,.

To position the markers, touch the Trig to X or Trig te O ficld shown
below. Either rotate the KNOB or touch the same field again, then
enter a numeric value from the pop-up keypad.

5 12 etaten. Listing { Print ) Run
Harkers Trig to ¥ Trig te O X 1o @
Time . 120 ns -0 ns «i80 ng
Labei> jF’m !
Hax 1l Absatute

Trig to X and Trig to O fields

onid ~210 ns

-7
-6 0815 -0 N3
-5 o816 -[50 ne
-4 0817 ~12C ns
-3 0818 =50 ne
~2 _haig 50,08
-t [ =30 ns
0] oaiB C s
| pale 30 ns
2 .3 1] 60 ns
3 D8 IE B0 n3
4 onF 12¢ ns
g o820 50 ns
6 e 4] £80 ns
7 0822 210 ns
Lil 0623 240 ns

Figure 7-8. Markers Set to Time

The X to O field will change according to the position of the X and O
markers. It displays the total time between the states marked by the X
and O markers.

HP 16540A/16541A State Listing Menu
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Markers Set t0 If the Count field in the state Trace menu is set to States, the marker
Siates options available are as follows:

e Off
e Pattern
¢ States

When Markers are set to States, you can specify how many states from
trigger to place the X and O markers. The X to O readout at the {ar
right of the display shows the number of states between the X and O
markers.

{ Listing ) {Print | ( Run

Harkears Trig Lo X  Trig te O ¥ 1o b
Slnies 5.3 - «24

) s

™ Label> !PDD 1 H Time 1
Baser i Hax H Absolute 1
-b oa1s -8
-5 0816 -15
-4 o817 -2
-3 0818 -
-2 0BG - -
-1 0B1R -3

—i— G 3

c 3
2 g il L]
3 QS EE 9
o OBIF 12
5 4820 15
-] 0823 18
7 0822 21
8 0823 24
9 0824 27

Figure 7-8. Markers Set o States

To set the Trig to X or Trig to O marker, select the Trig to X ficld or
the Trig to O field and use the knob or select the field twice and use
the pop-up keypad.

State Listing Menu HP 16540A/16541A
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or Timing
Display

HP 16540A/16541A
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Waveform Menu

introduction

The Waveform menu allows you to view state and timing data in the
form of waveforms identified by label name and bit number. Up to 96
waveforms can be displayed simultaneously.

The data is displayed in a format similar to an oscilloscope with the
horizontal axis representing either states or time and the vertical axis
representing amplitude.

The type of display that is shown in the Waveform menu depends on
which clocking type you choose in the Configuration menu. To display
a state waveform, set the Type: field in the Configuration menu to
State. To display a timing waveform, you must set the Type: field in the
Configuration menu to Timing. See the figure below,

109 HHz Slate A

Configuration Run

Define Anelyrer

Type: |
{8 3
(8% ) (B2: ) (£3: )i

Figure 8-1. Analyzer Type Selection

Waveform Menu
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Accessi ng the The Waveform menu is accessed through the menu selection pop-up
Waveform Menu shown below. The menu selection pop-up appears when the menu
name field, in any menu, is touched. The menu name field is always the
second ficld from the Ieft in the top row of fields. See the figure below.

fPrtnt | ‘ Run ;

Configurellsn , ouig
-3 0818

ta O Trig to % §Trig to O
0 Q a

Formst

¥ TrUCE

Menu name field ~

Menu selection pop-up

, .
zm tisting

oo :._r L- Compare L_______r-——_—

I l

5

&

7

oD

U0 1 Chart g

= Calibroticn

HEUN

Figure 8-2. Menu Selection Pop-up

Selecting The function of selecting waveforms for display, then modifying or

Waveforms for deleting those waveforms, is identical for both state and timing
. waveforms.
Display

Only waveforms with their bits assigned in the Format menu can be
displayed. Each waveform is a member of a set of waveforms grouped
under a label. The label name you assign in the Format menu is the
label name that appears in the Labels list of the Waveform Sclection
pop-up menu.

Waveform Menu HP 16540A/16541A
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To display waveforms, touch the blue bar (field) on the left side of the
waveform portion of the display as shown below.
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Figure 8-3. Waveform Selection Field

The field will either turn light blue, which is the label roll function, or
the field will turn dark blue with a Waveform Selection pop-up menu
next to it. If the field turns light blue, you must select the field a second
time for the Waveform Selection pop-up to appear.

When the Waveform Selection pop-up menu appears, you will select
which waveforms are displayed, replaced, or modified. You can
display up to 24 waveforms onscreen at one time.

Waveform Menu
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Sequential mode

L.abel name list

Individual mode pop-up

Waveform Menu
8.4

Single waveforms or all waveforms under a label can be displayed or
turned off. The specific waveform bit or multiple waveform bits
displayed depends on what Channel Mode is currently displayed. If
Sequential is currently displayed, all label bits will be inserted
automatically as shown below.
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Figure 8-4. Sequential Channel Mode

If Individual is currently displayed, another pop-up menu appears as
shown below in which you select the specific bit you want displayed.
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If Overlay is currently displayed, all bits of the label are inserted ina
single waveform to form a composite waveform label as shown below.
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Figure 8-6. Overiay Channel Mode

- el

In the above figure, label Pod 1 has all of its bits specified to be
overlaid in the waveform display. The onscreen indication for the
Overlay mode is All following the label name.
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Waveforms

Relace/Insert field

Waveforms

etting t
Clock Period

Waveform Menu
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Replacing

| /PUD 112 C
oD 1 1y

Deleting

You can replace a currently displayed waveform (label) with another
one of the predefined waveforms (labels). To replace one waveform
with another, position the cursor on the waveform you wish to replace
using the knob. Touch the Action Insert field to toggle it to Action
Replace . Then select the label that will replace the old label. See the
figure below.
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Figure 8-7. Action Inseri/Replace

You can delete any of the currently displayed waveforms by placing the
cursor on the waveform you wish to delete using the knob and selecting
Delete in the pop up. In addition you can delete all the waveforms at
once with the Delete All field.

When the analyzer is configured to use Timing clocks, a clock period
ficld appears next to the menu name field. Refer to the section "Setting
the Clock Period" in the Trace Menu chapter for information on the
operation of this field.

HP 16540A/16541A
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Selecting Time
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Accumulate mode is selected by touching the Accumulate field. The

Accumulate field will toggle ON/OFF. When Accumulate is on, the
analyzer displays the data from a current acquisition on top of the
previously acquired data.

When the old data is cleared depends on whether the analyzer is run in
Single or Repetitive mode. In Single mode new data will be displayed
on top of the old each time the RUN field is selected. In Repetitive
mode, data is cleared from the screen only when you start a run after
stopping acquisition by touching the STOP field.

The Accumulate mode field operation is identical in both state and
timing waveform menus.

Selecting States

When the analyzer is configured to use external clocks, the X-axis of
the waveform display is measured in states per division (st/Div). You
can specify between 1 and 500 states per division by touching the st/Div
field and rotating the KNOB, or by touching the st/Biv field twice and
then use the pop-up keypad.

When the analyzer is configured to use internal clocks, the X-axis of
the waveform display is measured in time per division (s/Div). The
s/Div field allows you to change the width of the time window of the
Waveform display.

The range of the s/Div field is 10 ns/Div to 1.0 ks/Div. You set the s/Div
field by either touching the s/Div field and rotating the KNOB, or by
touching the s/Div field twice and then use the pop-up keypad.

‘When using the knob to set the s/Div, the value will change in a 1-2-5
sequence.

Waveform Menu
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Selecti ng De!ay Depending on the analyzer configuration, a positive or negative delay
measured in either states or time can be set. The Delay field allows you
to place the time/states window of the acquired data at center screen.

The logic analyzer is capable of maximum delays of —2500 seconds to
+ 2500 seconds, when configured with the internal clock, or ~4150
states to + 4150 states when configured with external clocks.

If you want to trace after the trigger point, enter a positive delay. If you
want to trace before the trigger point (similar to negative time), enter a
negative delay.

Xand O For the most part, the fields and functions of the X and O markers will

Markers be the same in both the Timing and State analyzer types, Select the
Markers ficld in the Waveform menu. A pop-up ment appears that
lists the marker options shown below.

If the Count field in the state Trace menu is set to Time, the marker
options available are as follows:

e Off

s Pattern

« Time

e Statistics

if the Count ficld in the state Trace menu is set to States, the marker
options available are as follows:

o Off
e Pattern
e States

When the Markers ficld is Off, markers are not displayed but are stiil
present in the data if they were previously set. In addition, if a Stop
measurement 1s specified, and the Stop measurement criteria are met,
the measurement will stop even though the markers are off, Sec
"Specify Stop Measurement”, found later in this chapter,

Waveform Menu HP 16540A/16541A
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When using an internal clock configuration with markers Off, a sample
period is displayed. The sample period displayed is the sample period
of the last acquisition. If you change the Time/Div setting, you must
press RUN to initiate another acquisition before the sample period is
updated.

Markers Set t0  When Markers are set to Patterns, you specify data patterns that you
Patterns want the analyzer to place the X and O markers on. You also specify
which occurrence of each pattern the analyzer places the marker on.

Pattern markers allows you to find the time period or states between
specific patterns, the trace start, or trigger.

The X-pattern ____from ____ fields allow you to specify how many
pattern occurrences from a reference point you want the analyzer to
place the X marker. The reference points are the Trigger and the
Start of the trace.

The O-pattern ___ from fields functions the same as the
X-pattern field above with one exception. The O-pattern can also be
referenced to the X marker.

{ Aocunulnte ¥-patiern from f-pettiern from

| rigger i Trigger
; \ ' Tpecily
Vi Palierns

Pattern occurrgnce

Reference point

Specity Pattern field

Figure 8-8. Pattern Occurrence and Reference
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Specify Patterns field

A unique Pattern can be specified for each X and O marker in all
designated labels. The logic analyzer searches for the logical "and” of
patterns for all labels.

When the Specify Patterns field is touched, the following pop-up
appears.

e (oign ) (6182 )( 0780 )
(owe ) (orec ) (ozEE )

Label field =

oessaremant{ %0 Jis( Less than ) {10 ns)

Base field

Marker pattern field

Figure 8-9. Specify Pattern Pop-up

To assign patierns to X and O markers, touch the Label field as shown
above. Select a label from the label List pop-up that appears. This is
the label the pattern is assigned to.

Touch the Base field and select the numeric base you want the pattern
to use.

Select the X or O marker pattern field, and using the pop-up keypad,
assign a data pattern.

If the analyzer is configured with an internal clock, you have the choice
of specify whether the marker is placed at the beginning of the pattern
occurrence (entering) or at the end of its occurrence (leaving).

- Waveform Menu HP 16540A/16541A
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Stop

The Stop measurement function allows the analyzer to stop a repetitive

Measurement runwhen specified criteria is met. When the Specify Stop
function Measurement [ield is selected, a pop-up appears as shown below. Use
this pop-up to select either the X-O or Compare histing information to
stop a measurement,
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Figure 8-10. Stop Measurement Specifiers

Using X-0O

You can stop a measurement when the time difference between the X
and O markers mect one of the following criterion:

» X-O is Less than a ime value.

o X-O 1s Greater than a time value.

e X-0O 1is In range between a time value to another fime valye.

e X-0O is Not in range between a time valug to another time value.

The appropriate pop-up menus appear when you select the
comparison type field and the time value fields.

The relative time value of the X marker must be less than the value of
the O marker; so, in that sense, the X marker must precede the O
marker,

Waveform Menu
B-11



1S The upper and lower range boundaries must not be the same value. For
Note g example, if you want to stop a measurement when the X and O markers
are in range of 200 ns, you should set the range values to 190 ns and
210 ns. This eliminates erroneous measurement termination.

Using Compare

You can stop a measurement when the data in the Listing menu meet
one of the following criterion:

e Compare is Equal to the Compare listing criteria in the Compare
men.

¢ Compare is Not Equal to the Compare listing criteria in the
Compare menu.

The equality type pop-up appears when you select the comparison type
field as shown below., For complete information on the Compare
function, refer to chapter 9, "Compare Menu'".
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Figure 8-11. Stop Measurement Specifiers

If the Count field in the state Trace menu is set to States, the only
method available to stop a repetitive run is to compare data to the
listing in the Compare menu.
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Markers Sett0  When markers are set to Time, you can place the markers on the
Time waveforms at events of interest and the logic analyzer will display the
following information:

» XtoO.
e Trig(ger) to X.
s Trig{ger) to O.

To position the markers, touch the Trig to X or Trig to O field shown
below. Either rotate the KNOB or touch the same field again, then
enter the numeric value from the pop-up keypad.

Trig to X and Trig to O fields

Figure 8-12. Time Markers
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In a State analyzer configuration, the X to O field is a "read only” field
that displays the difference between the X and O markers. Asthe X
and O markers are changed, the display changes accordingly.

In a Timing analyzer configuration, the X to O field can be selected
and set. If this field is changed, both X and O markers will move
simultaneously with the relative difference remaining unchanged,

In the middle row of fields, notice the label and base fields (default is A
and Hex). See the figure below.
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Figure 8-13. Pattern Readout Fields by Label

When you select the label field, a list of all assigned labels will appears.
When a label is selected from this list, the data patterns where the X

and O markers are currently placed will appear next to the appropriate
marker readout.

When you select the base field next to the label field, the base selection

pop-up will appear. If you change the base, the base type in all menus
will change.

Waveform Menu ) HP 16540A/16541A
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Markers Set 10 After X and O markers are set with Pattern markers, statistical
Siatistics information is available when markers are set to Statistics. The logic
analyzer displays the following information:

e Number of valid runs (runs where markers were able to be placed
on specified patterns).

¢ Minimum time between the X and O markers.

» Maximum time between the X and O markers.

s Average time between the X and O markers.

Statistics are based on the time between the markers which are placed
on the waveform. If one of the marker positions is not specified, that
marker will be placed on the trigger point by default. In this case the
statistical measurement will be the time from the trigger point to the
other specified marker. The default Statistics menu is shown below.
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Figure 8-14. Statistics Markers

How the display is updated depends on the Run mode. In repetitive,
statistics will be updated each time a valid run occurs until you press
STOP. When you press RUN after STOP, the statistics will be cleared
and will restart from zero.

In single, each time you press RUN an additional valid run will be
added to the data and the statistics will be updated. This process
continues unless you change the placement of the X and O markers
between runs.

HP 16540A/16541A Wavelorm Menu
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Markers Set 0  If the Count ficld in the state Trace menu is set to States, the marker
States options available are as follows:

e Off
s Pattern
@ States

The use of Pattern markers is the same as what is described on the
Previous pages.

When Markers are set to States, you can specify how many states from
trigger to place the X and O markers. The X to G field displays the
number of states between the X and O markers.

To set the Trig to X or Trig to O marker, select the Trig to X field or
the Trig to O field and use the knob or select the field twice and use
the pop-up keypad. See the figure below.
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Figure 8-15. State Markers to Trigger fields
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State Compare Menu

introduction Compare is a software postprocessing feature that provides the ability
to do a bit-by-bit comparison between the acquired state data listing
and a compare data image. You can view the acquired data and the
compare image separately. In addition; there is a separate difference
listing that highlights the bits in the acquired data that do not match the
corresponding bits in the compare image.

You can use the editing capabilities to modify the compare image.
Masking capabilities are provided for you to specify the bits that you do
not want to compare. "Don’t compare” bits can be specified individually
for a given label and state row, or specified by channel across all state
rows. A range of states can be selected for a comparison. When a range
is selected, only the bits in states on or between the specified
boundaries are compared.

The comparison between the acquired state listing data and the
compare image data is done relative to the trigger points. This means
that the two data records are aligned at the trigger points and then
compared bit by bit. Any bits in the acquired data that do not match
the bits in the compare image are treated as unequal. The don’t
compare bits in the corpare image are ignored for the comparison.

When a logic analyzer configuration is saved to or loaded from a disk,
any valid compare data including the data image, is also saved or
loaded.

HP 16540A/16541A State Compare Menu
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Acsessing the The Compare menu is accessed through the menu selection pop-up
Compare Men shown below. The menu selection pop-up appears when the menu
pare u Name field, in any menu, is touched. The menu Name field is always
the second field from the left in the top row of fields.
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Figure 9-1. Menu Selection Pop-up

The Compare Two menus (or displays) in addition to the normal state listing, are
and Difference available for making comparison measurements. The two menus are
the Compare listing and the Difference listing.

Listing Displays

The Compare The Compare listing contains the image (or template) that acquired
Listing data is compared to during a comparison measurement. The
boundaries of the image (or size of the template) is controlled by using
the channel masking and compare range functions described below,
Any bits inside the image displayed as "X" have been set to don’t
compare bits.

State Compare Menu HP 16540A/16541A
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The Difference Any differences between the acquired data and the compare image will
Listing be highlighted as rows of inverse video in the Difference listing.

Creating a

Compare Image

HP 16540A/16541A
Front-Panel Reference

In addition, when the base is hexadecimal, octal, or binary, the bit (or
digit containing the bit) that differs from the compare image is
highlighted with inverse video. If the base is inverse assembled or
symbols, the whole field will be highlighted if there is a difference.

To display the Compare listing or the Difference listing, touch the ficld
labeled either Compare listing and Difference listing. When selected,
this field toggles between Compare listing and Difference listing.

The controls that roll the listing in all three menus (state listing, the
Compare listing and the Difference listing) are synchronized unless the
number of pre-trigger states differ between the Compare listing and
the acquired data. This means that when you change the current row
position in the Difference listing, the analyzer automatically updates
the current row in the acquired state listing, Compare listing and
vice-versa.

If the three listings are synchronized and you re-acquire data, the
Compare listing may have a different number of pretrigger states
depending on the state trace trigger criteria. The Compare listing can
be resynchronized to the state and Difference listings by entering the
desired state (acquisition memory) location from the pop-up keypad.

This allows you to view corresponding arcas of the two lists, to
cross-check the alignment, and analyze the bits that do not match.

An initial compare image can be generated by copying acquired data
into the compare image buffer. When you touch the Copy Trace to
Compare field in the Compare listing menu, a pop-up appears with the
options Cancel and Execute. If the Execute is selected, the contents of
the acquisition data structure is copied to the compare image buffer.
The previous compare image is lost if it has not been saved to a disk. If
you select Cancel the current compare image remains unchanged.

State Compare Menu
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Bit Editing of Bit editing allows you to modify the values of individual bits in the

compare image or specify them as don’t compare bits. The bit editing
the Compare fields are located in the center of the Compafe listing display as shown
Image below. A bit editing field exists for every label in the display unless the
label’s base is ASCII or inverse assembled symbols. You can access any
data in the Compare listing by rolling the desired row vertically until it
is located in the bit editing field for that label (column).

When you select one of the bit editing fields a pop-up appears in which
you enter your desired pattern or don’t compare for each bit.
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Figure 9-2. Bit Editing Fields
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Maski ng The channel masking function allows you to specify a bit, or bits in each
Channels in the label, that you do not want compared. This causes the corresponding

bits in all states to be ignored in the comparison. The compare data
Compare lmag ©  image itself remains unchanged on the display. The Mask fields are
directly above the label and base fields at the top of both the Compare
and Difference listings. See the figure below.

When you select one of these fields, an assignment pop-up appears in
which you specify channels to be compared and which channels are to
be masked. A "." (period) indicates a don’t compare mask for that
channel and an "*" (asterisk) indicates which channel is to be compared.
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Figure 9-3. Bit Masking Fields
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Specifving a The Compare Range function allows you to define a subset of the total
Compare Range npumber of states in the compare image to be used in the comparison.
P g The range is specified by setting start and stop boundaries. Only bits in
states (lines) on or between the boundaries are compared against the
acquired data,

The Compare mode is accessed by touching the Compare Full ficld in
‘either the Compare or Difference listing menus. When selected, a
pop-up appears in which you select either the Full or Partial option.
When you select the Partial option, fields for setting the start state and
stop state values appear. See the figure below.
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Figure 9-4. Compare Fuli/Compare Partial Field
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Repetitive
Comparisons
with a Stop
Condition
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When you do a comparison in the repetitive trace mode, a stop
condition may be specified. The stop condition is either Stop
Measurement when Compare is Equat or Not Equal. In the case of
Equal, bits in the compare image must match the corresponding bits in
the acquired data image for the stop condition to be a true. In the case
of Not Equal, a mismatch on a single bit will cause the stop condition
to be true.

You access the stop measurement function by selecting the Specify
Stop Measurement field in either the Compare or Difference Listing
menus. When you select this field, the Stop Measurement Parameters
pop-up appears as shown below. The first field in this pop-up, just to
the right of "Stop measurement" contains either Off, X-O, or Compare.

If you sclect the Compare option, you are given the option to select
either the Equal or Not Equal option in the next field to the right.
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Figure §-5. Specify Stop Measurement Field
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the Difference
Listing

Compare
Images
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Locating

The Find Error feature allows you to easily locate any patterns that did
not match in the last comparison. Occurrences of differences are found
in numerical ascending order from the start of the listing. The first
occurrence of an error has the numerical value of one.

This feature is controlled by the Find Error field in the Difference
Listing menu. When you select this field, a pop-up keypad appears in
which you enter a number indicating which difference you want to find.
The listing is then scanned sequentially until the specified occurrence is
found and rolled into view.

When you save a logic analyzer configuration to a disk, the compare
images for both state analyzers are saved with it. The compare data is
compacted to conserve disk space. Likewise, when you load a
configuration from disk, valid compare data will also be loaded.

HP 16540A/16541A
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State Chart Menu

introduction The Chart menu allows you to build X-Y plots of label activity using
state data. The Y-axis always represents data values for a specified
label. You can select whether the X-axis represents rows in the state
List or the data values for another label. You can scale both the axes to
selectively view data of interest. An accumulate mode is available that
allows the chart display to build up over several runs. When State is
selected for the X-axis, X and O markers are available that allow the
current sample (state or time) relative to trace point and the
corresponding Y-axis data value to be displayed. Marker placement is
synchronized with the normal state Listing,

Accessing the The Chart menu is accessed through the main menu selection pop-up

Chart Menu shown below, The menu selection pop-up appears when the menu
Name field, in any menu, is touched. The menu Name field is always
the second field from the left in the top row of fields.
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Figure 10-1. Menu Selection Pop-up

HP 16540A/16541A State Chart Menu
Front-Pane! Reference 10 - 1



Selecting the
Axes for the
Chart

Scaﬁngthe

‘When using the Chart display, you first select the data you want plotted
on each axis. To assign the vertical axis label, touch the Y-axis Label
ficld in the menu, This is the field just to the right of "XY Chart of "
label. When selected, a pop up appears in which you select one of the
labels that were defined in the state Format menu, The X-axis
assignment field is just to the right of "vs", and it toggles between State
and Label. When label is selected, a third field appears to the right of
Label . When this field is selected, a pop-up appears that lists the state
labels to select from.

State Chart Menu
i0-2

Either axis of the X - Y chart can be scaled by using the associated
- Axes vertical or horizontal min {minimum) or max (maximum) value ficlds.
When selected, a pop up keypad appears in which you specify the
actual minimum and maximum values that will be displayed.
) ( Remgs 1 (Priny) ( Run |
= FRFFc . FFFF 3

Value fields ain (5660) [ c ][ 5 ][ £ ][ F ]
Pop-up keypad g E3Tl )
L )e L)
3 EREYEN
! CLEAR l DONE !

Figure 10-2. Axis Scaiing Pop-up Menu

When State is selected for the X-axis, state acquisition memory
locations are plotted on the X-axis. The minimum and maximum values
can range from -4096 to + 4096 depending on the trace point location.
The minimum and maximum values for labels can range from
00000000H to FFFFFFFFH (O to 232'1) regardless of axis, since labels
are restricted to 32 bits.

HF 16540A/16541A
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The Label Value The Label value versus State chart is a plot of label activity versus the
vs. memory location in which the label data is stored. The label value is
plotted against successive analyzer memory locations. For example, in
States Chart the following figure, label activity of POD 1 is plotted on the Y axis and
the memory locations (State) are plotted on the X axis.

{ Stote/Timing E ) ( chertr ] Range ) (prine ) ([ Run ]

¥¥ Chart of [ POD 1 s, (Glate)
Ymin C‘J____.:) ¥min

Figure 10-3. Label vs. State Chart
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The Label Value When labels are assigned to both axis, the chart shows how one label

VS, varies in relation to the other for a particular state trace record. Label
values are always plotted in ascending order from the bottom to the top
Label Value of the chart and in ascending order from left to right across the chart.
Chart Plotting a label against itself will result in a diagonal line from the lower
left to upper right corner. X & O markers are disabled when operating
in this mode.

¥¢ chart of [ PO 1 Jws. {Leber ] [Po0 1 | { Atcumuiste 611 )
tRax ®¥max
Yain Xmin

Figure 10-4. Label vs. Label Chart
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and Readouts
for Chart

Range\Markers field =™ [ Markers }

—

Markers fiels

HP 16540A/16541A

Front-Panel Reference

X & O Markers

When State is specified for the X-axis, X & O markers are available
which can be moved horizontally. The markers are synchronized with
the X and O markers in the normal state listing,

To select the marker mode for Chart (if it is not presently displayed),
touch the Range ficld. This field will toggle to Markers, and a Markers
field will appear as shown below.

S ( Chart J (nurkws] (Pram) ( Rus J
x¢ Chart of [ POI 1 wmaeeree

s

-

Figure 10-5. Marker Fields

When the Markers ficld is selected, a marker type pop-up menu
appears. Use this pop-up menu to select a marker type to use.

When a marker is positioned in the state Chart menu, it is also
positioned in the state Listing menu and vice-versa. The Chart marker
operation is identical to the markers in the state Listing menu.

State Chart Menu
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Marker Options  The marker options in the Statec Chart menu depend on what Count is
set to in the Trace menu.

When Count is set to Time, the Chart markers can be set to:

Off,
Pattern,
Time,
Statistics.

® & & @

When Count is set to States, the Chart markers can be set to:

s Off.
¢ Pattern.
® States.

Refer to the chapter, "State Listing Menu", for the definition and
operation of the different types of markers.

State Chart Menu HP 16540A/16541A
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Mixed Display Menu

Introduction This chapter explains the Mixed Display menu which consists of the
HP 16540A/16541A Listing display located at the top of the menu and
a blank Waveform display located at the bottom of the menu. You will
use the blank Waveform display to bring in and display waveforms from
other modules within the HP 16500A mainframe.

The Mixed Display menu is only available when the analyzer is
configured to use an External clock (Type: State) and the Count field
in the Trace menu is set to Time, In addition, before waveforms from
other modules can be displayed, the modules for which you want the
waveforms to come from and the HP 16540A/16541A module must be
configured as a Group run in the Intermodule menu.

For the most part, the operation of the menu fields in the Listing and
Waveform portions of the Mixed Display menu are identical to their
operation in their respective menus.

Only the unique functions and features of the Mixed Display menu are
described in this chapter. For complete information of the menu fields
refer to the Listing and Waveform menu chapters found earlier in this
manual.

HP 16540A/16541A Mixed Display Menu
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Menu name field

Main menu selection pop-up™|

ACGQSSi!‘!g the The Mixed Display menu is accessed through the menu selection
Mixed Display pop-up shown below. The menu selection pop-up appears when the

' menu name field, in any main menu, is touched. The menu name ficld
Menu is always the second field from the left in the top row of fields.

TR [

™ m—;ﬂ"r——aﬂ Contiguration| Caticration

-ﬂdaﬂ‘,aﬂ“‘-‘-—‘ Base) Hox [ ABSG  pornay

Tracs

N
Haveferm

Listing

Figure 11-1. Mixed Display Menu Selection

intermodule Before waveforms from one module can be displayed in the Mixed

Configuration Display menus of other modules, all modules involved in the ‘
g measurement must be configured in the Group Run of the Intermodule

menu. For complete information on Intermodule operation, refer Lo

the "Intermodule Measurements" chapter in the HP 165004 Logic

Analysis Reference Manual.

inserting To insert waveforms from other modules, use the same procedure for
Waveforms selecting waveforms that is documented in the chapter "Waveform
Menu" found earlier in this manual. The only difference is that an
additional field will appear above the Label list. To see an example of
this new ficld, refer to the "Intermodule Measurements” chaper in the
HP 165004 Logic Analysis Reference Manual.

Mixed Display Menu HP 16540A/16541A
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Time-Correlated Once the Time markers are set in the Waveform display area of the
Di Spl ays Mixed Display memy, time-correlated X and O markers will be
displayed in both the Listing and the Waveform display areas.

| 14 TS (ixed Dicploy
Levaty] [POO T [ Time ]
Base> § Hex ﬂ Apsolute ]
-3 0815 -390 na
-2 o819 -0 ng
-1 081A ~30 ns
0813 [
1 0BIC 30 ng
2 081D 60 na
3 ME 90 ns
4 OBIF 120 ns
sfi)iv Detay X to @ Trlg to x Trig to 8
State dlsplay 100 ns 0 s l 60 ns 150 !\5 120 ng
1 O
Rga-=
/?uo T gre——]
. oo 1 3| f
Time markers b0 1 4
PED 1 S
U0 1 5
N . o600 1 7,
Timing display

Figure 11-2. Waveforms/Listing Display

The analyzer uses a counter to track time between the triggering of one
display and the triggering of the other display. It uses this count to
reconstruct time-correlated data.

Markers The markers 10 the Mixed Display menu are not the same as in the
individual Listing and Waveform menus. You must place new markers
on your points of interest in the Mixed Display. Even though you have
placed markers in the individual Listing and Waveform displays, the
markers will not transfer to the Mixed Display menu.

Time Markers Only Time markers are available in the Mixed Display menu, You set
the Time markers in the Waveform display. Refer to the chapter
"Waveform Menu" found earlier in this manual for complete
information on Time marker operation.

HP 16540A/16541A Mixed Display Menu
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Using a Printer |

Setti ng Printer All printer parameters are set in the System Configuration menu. If you
Configuration have just connected your printer and are unsure of how to set the
g configuration, refer to the HP 165004 Reference Manual chapter
entitled "Connecting a Printer.” The HP 16500A supports HP-1B and
selected RS-232C printers.

All the pictures in this manual were taken from an HP 16500A with one
HP 16540A State Analyzer card. If the screens on your instrument
differ from the pictures in this manual, it simply means that you have a
different card configuration. All other functions will work the same,
except where noted.

Printi ng All logic analyzer menus include a Print field in the upper right of the
OptiOﬂS screen. If you are in the Trace menu and touch the Print field, a
pop-up like the one shown below appears.

Ssguance Levels S
Walle stlortng “snuysiste” i
TRIGGER on “anystzsta” 1 lines Print Sergen
" Branchas
nre
Store "anystale”
: Count
Tims

]
COLCl

L
€ XXAK
d

Figure A-1. Print Option Menu

There are two fields io the pop-up, Cancel and Print Screen.

HP 16540A/16541A Using a Printer
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Onscreen Data

State Listing

Using a Printer
A-2

prining

Printing Entire

1f you are in the Listing, Mixed Display, or Compare menus, a slightly
different pop-up will appear, like the figure shown below.

(100 mz st p ) ( Listing | m ( rus ]

Print Screes

Labaly POG | { Time
Besn> Rax  |[ Auscluls Print £11

Figure A-2. Print Option in Listing Menu

The pop-up contains three fields, Cancel, Print Screen, and Print All.

If you want a hardcopy record of the screen, touch the Print field and
then the Print Screen field from the pop-up. This will send a copy of
the screen to the printer in graphics mode.

If you want to print part of a menu in graphics mode that is off screen,
you must roll the screen vertically or horizontally to place the part on
screen. When the desired part is onscreen, touch the Print Screen field.

If you need a hardcopy record of an entire state listing, touch the Print
field and then the Print All field from the pop-up. The Print All field
causes all the list and label data to be sent to the printer, but not in
graphics mode like the Print Screen field. The data is sent in text mode
to speed printing of long data lists.

HP 16540A/18541A
Front-Panel Reference



Power
Requirements

Warning %

Instaliation

HP 16540A/16541A
Front-panel Reference

introduction

instaliation and Calibration

This appendix explains how to install and calibrate the HP
16540A/16541A 100 MHz State Analyzer module. For complete
service information including initial inspection, operating environment,
and storage, refer to the Service Manual.

All power supplies required for operating the HP 16540A/16541A 100
MHz State Analyzer are supplied to the module through the backplane
connector of the mainframe.

Do not instali, remove, or replace the module in the instrument
uniess the instrument power is turned off.

The HP 16540A/16541A 100 MHz State Analyzer comes with probe
cables installed by the Hewlett Packard. If a cable is to be switched or
replaced, refer to section 6-9, "Probe Cable Replacement” in the
Service Manual.

Installation and Calibration
B-1



Module The HP 16540A master takes up one stot in the card cage. As many as
Installation four HP 16541A expansion cards may be connected to the master. For
every expansion card you install, you need one additional slot.

. w The effects of ELECTROSTATIC DISCHARGE can damage
Caution electronic components, Use grounded wriststraps and mats when you
are performing any kind of service to this module.

Installation e Cards or filler panels below the slots intended for module
Considerations installation do not have to be moved.

¢ The probe cables of the module do not have to be removed.

e If previously installed modules prevent proper installation,
reposition them in the card cage.

¢ A one-card module, the HP 16540A master card with no
expansion card, can be installed in any available card slot.

¢ A two-card module, the HP 16540A master card with one HP
16541A expansion card, must be installed in adjacent slots.

s A module with three or more cards, the HP 16540A master card
with two or more HP 16541A expansion cards, must be installed
with each expansion card in the closest adjacent slot to the
master card.

-

installation Turn off the instrument power switch, then unplug the power
Procedure cord. Disconnect any input or output connections.

Installation and Calibration HP 16540A/16541A
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2. Use figure B-1 to plan the module configuration and select the
correct cable.

MASTER AND EXPANSION CARD CRIENTATION

EXPANSION EXPANSION
EXPANSION IXPANSEON EXPANSION] EXPANSION EXPANSON
MASTER MASTER MASTER MASTER MASTER MASTER MASTER
EXPANSION EXPANSTON EXPANSION EXPANSTON EXPANSION
EXPANSION EXPANSION
ANY ANT THO ANY THRET AHY FOUR ALL SLOTS
SLOT ADJACENT SL0OTS ADJACENT SLOTS ADJACENT SLOTS

SLOT SELECTION

ALY

Figure B-1. Instaliation Guide

All multi-card modules will be cabled together. Care should be taken
to pull these cards out together.

Caution

3. Starting from the top, loosen the thumb screws on the filler
panels and cards that need to be moved. Starting from the top,
pull the cards and filler panels halfway out . See figure B-2.

—

TOP CARG

J1

NEXT LOWEST

(—2

16800 12

Figure B-2. Endplate Overlap

HP 16540A/16541A
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4. Remove the filler panels and cards that are in the slots intended
for the module installation. Push all other cards into the card
cage, but not completely in. This is to get them out of the way for
installing the 100 MHz state analyzer module.

5. Connect the intercard cable to the first card of the module to be
installed. See figure B-3. Lay the cable flat and pointing out to
the rear of the card. If the module consists of only the master
card, an intercard cable is not used.

INTERCARD
CABLE

16540£18

Figure B-3. Intercard Cable

6. With the probe cables facing away from the mainframe, slide the
first card of the module approximately halfway into the lowest
slot used by the module.

Instailation and Calibration HP 16540A/16541A
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7. Shde the next card of the module halfway into the next highest
slot, then feed the intercard cable up through the hole in the
card. Connect the intercard cable from the first module card to
the next highest module card.

8. If there are more cards to install, repeat step 7 until all cards of
the module are in place.

9. Slide the complete module into the mainframe, but not
completely in. See figure B-4.

]
G
8

.
.
-

- E‘."L

16548621

Figure B-4. Instailing Cards Into The Mainframe
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10. Position all cards and filler panels so that the endplates overlap,
as shown in figure B-5.

MEXT
HIGHEST

BOTTOM
CARD

AL 16

Figure B-5. Endplate Overlap

11. Firmly seat the bottom card into the backplane connector. Keep
applying pressure to the center of the card endplate while
tightening the thumb screws finger-tight. Repeat this step for all

~ cards and filler panels starting at the bottom and moving to the
top.

g!cl Filler panels must be installed in all unused card slots for correct air
Note w

circulation. Any filler panels that are not used should be kept for future
use, _

Installation and Calibration HP 168540A/16541A
B-6
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Expansion
Card
Installation

Caution Wf

HP 16540A/16541A
Front-panel Reference

To add HP 16541A expansion cards to a previously installed 100 MHz
State Analyzer Module, follow the same considerations and procedures
used to install the module in the previous section "Module Installation.”

The effects of ELECTROSTATIC DISCHARGE can damage
electronic components. Use grounded wriststraps and mats when you
are performing any kind of service to this module.

Procedure

1. Remove the previously installed HP 16540A/16541A 100
MHz State Analyzer Module.

2. Reconfigure the module to include the new expansion card and a
new intercard cable.

3. Install the reconfigured module.

Refer to section 2-7, "Module Installation” in the Service Manual, for
installation considerations, configuration examples, and the complete
installation procedure.

instailation and Calibration
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Calibration

Description

i
Note %

Equipment

The HP 16540A/16541A calibration optimizes the relationship between
the master clock and incoming data for the three setup and hold
configurations, accommodating any channel-to-channel skew
generated by the probe cables and by the logic analyzer. The
calibration is performed on the pod of the HP 16540A master card
first, then on the pods of each attached HP 16541A expansion card. If
the module includes expansion cards, expansion clocking calibration
can be performed after master clocking calibration is complete.

This procedure gives instructions to calibrate the HP 16540A/16541A
100 MHz State Analyzer module and to store the calibration factors to
a disk. Using termipation adapters to connect pod cables to test
stimulus ports, follow the prompts on the screen to connect and
disconnect the pod cables.

The calibration performed in this procedure operates the same as the
calibration performed during the self-tests. To verify the operation of
the module and to perform a calibration at the same time, you can
perform the self-tests. Refer to section 6-5 in the service manual,

"Self-Tests." Performing the self-tests requires using the Performance
Verification disk.

Termination Adapter (2) .........c.coiiieL. HP 01650-63203

Installation and Calibration HP 16540A/18541A
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Procedure 1. In the System Configuration menu, touch System, 100 MHz State,
then Configuration,

2. In the pop-up menu shown in figure B-6, touch Calibration.

rint ‘ Run l

Calibration

Namd  parmat

Type
w Trace

Havefarm

Lisling

ftixed Display

Compare

Chart

Figure B-6. Select Calibration

Master Clocking Calibration

3. Remove the connector plug located in the stimulus ports on the
master card. Touch Perform Master Clocking System
Calibration in the 100 MHz State Calibration menu, see figure
B-7.

& ( cativretion | {print

Perform Mester Clocking
Systiem Telibretion

Uscilintor Test Port fede
1144 ¢

Figure B-7. Master Clocking Calibration

HP 16540A/16541A Installation and Calibration
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4. Figure B-8 shows step 1 in the calibration. Follow the
instructions on the screen to connect the pod from the master
card through a termination adapter to test stimulus port 1. The
test stimulus ports are labeled on the rear panel of the
HP 16540A master card. Touch Proceed. An asterisk will flash
in the upper, right corner of the screen while calibration is in
progress.

1 190 e Slete {print)

CLOCK CALIBRATION

Step 11
Connect Ped C1 to Test Stimubus Port 4,

Figure B-8. Master Clocking Calibration Step 1

If the module consists of only the master card, the calibration
procedure is complete when the master card pod is calibrated. Go to
step 9 to store the calibration values.

If the module consists of the master card and expansion cards, continue
with the next step.

Installation and Calibration HP 18540A/16541A
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5. Figure B-9 shows step 2 in the calibration, Move the master card
pod to test stimulus port 2, connect pod 1 of the first expansion
card to be calibrated to test stimulus port 1, the touch Proceed.

CLOCK CTALIBRATION

Step 23
Connect Pod C1 Lo Tesl Stimuius Port 2.
Connhect Pod Bl to Tes! Stimuius Port 1.

Exil

Figure B-8. Master Clocking Calibration Siep 2

6. Continue following instructions on the screen to connect the
various pods to the test stimulus ports, until all of the expansion
card pods are calibrated with the master clock.

Expansion Clocking Calibration

7. The expander clocking system can be calibrated or skipped, as
shown in figure B-10.

.“B For applications using only master clocking, master clocking
Note J calibration is sufficient and expansion clocking calibration need not be
performed. To use expansion clocking in applications, perform the
expansion clocking calibration.

HP 16540A/16541A Instailation and Calibration
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To perform the expansion clocking calibration, touch Perform
Expander Clocking System Calibration.

To skip the expansion clocking calibration, touch Skip Expander
Clocking System Calibration.

CLOCK CALIERATION

Perform Expenger Clocking
Sysiem Calibration

Skip Expander Clecking
System Celifralion

Figure B-10. Expander Clocking Calibration

8. Follow the step-by-step instructions on the screen to conncct the
pods of the expansion cards to the test stimulus ports. Step 11s
shown in figure B-11.

CLOCK CTALIBRATION

Step s
Connecl Ped B1 o Test Stimelus Port 1,

! Proceen
i Exit

Figure B-11. Expander Clocking Calibration Step 1

Instatlation and Calibration HP 18540A/16541A
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Calibration Factors

9. When the calibration is complete, the choice is given to save the
calibration factors or to not save the calibration factors, as shown
in figure B-12,

CLOCK CALIZRATION

Save La) Fecteors Te Disk

~

'8 ™y

Do Not S#ve Co! Foclers To Disk

Figure B-12. Save The Calibration Factors

To not save the calibration factors, touch Do Not Save Cal Factors.

To save the calibration factors, touch Save Cal Factors To The Disk, A
keypad pop-up appears on the screen, as shown in figure B-13 on the
next page. Before storing the calibration factors to a disk, you can use
the keypad pop-up to enter a description of the file to contain the
calibration factors or use the default description provided. Important
information to include in the description may be the calibration date
and time and the HP 16540A serial suffix.  Touch Done and the
calibration factors are stored to the disk.

The calibration software accesses the rear disk drive first, then the
front disk drive. If a disk is in the rear disk drive, the file with
calibration factors will be saved to the disk i the rear disk drive.

Instaliation and Calibration
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CLUCK CALIBRATION

—{100 MHz State calibration values F—
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: ¢
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CLEAR SPACE
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Figure B-13. Keypad For Calibration File

10. To exit the calibration menu, touch Calibration, then touch
Configuration in the pop-up menu. See figure B-14.

165 M Eare € in

Configuretion

Formet
Troce
Pern ocking
Hevefors Hign
Listing

Hiwad Display

Compare j
Oscill st Port Hode
of [+
Chart

Figure B-14, Exit Calibration

11. Remove the connector plug located in the stimulus ports on the
master card.

Instatlation and Calibration HP 16540A/16541A
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Error Messages

Error Messages

This appendix lists the error messages, warning messages and advisory
messages that may be encountered during operation of the analyzer.
Error messages have a red background, warning messages have a
yellow background, and advisory messages have a green background.

The message is highlighted in bold and a short explaination follows.

Must have at least 1 edge specified. Clock equations must have at least
one edge.

Inverse assembler not loaded - bad object code. Corrupt inverse
assemble file.

Insufficient memory to load IAL - load aborted. There is not a block
of free memory large enough to load inverse assembler.

Time correlation of data is not possible. Count must be set to Time in
the Trace menu,

Maximum of 32 channels per label. The user tried to assign more than
32 channels to a label.

ASCII entry not available, ASCII base is not available so another base
must be used.

Calibration window too narrow. If the user is doing a master or slave
clock cal, and the cal algorithm detects that the window has collapsed
to far, this message appears. Cal factors are defaulted.

Unable to open cal factor file. When the user attempts to store cal
factors, the save routine returned an error saying the file could not be
opened.

No disk. There are no disks in either drive.

Error Messages
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Error Messages
c-2

Cal factor file not found. Indicator to the user that no cal factor file
was found on cither front or rear disk drives.

Cal factor file doesn’t match hardware. The hardware configuration
corresponding to the cal file on the disk does not match the current
configuration in the frame.

Cal factor file length mismatch. The expected length of the cal factor
file being loaded does not match.

At least one cal dependent test failed. This message appears when the
user backs out of the cal dependent tests to the top level if a lower level
test failed.

At least one cal independent test failed. This message appears when
the user backs out of the cal independent tests to the top level if a
lower level test failed.

Threshold Test Failed. This messages will appear if the threshold test
failed.

Threshold Test. This messages will appear when the threshold test is
being run.

Timetag Test Failed. This messages will appear if the timetag test
failed.

Timetag Test. This messages will appear when the fimetag test is being
Tun,

Replace These Cards - XXXXX. This message will appears if a PV test
fails and serves as instruction to the user to replace the indicated cards.

Memory system failed - Replace card X. This message will appear in
the configuration menu of analyzer if FISO redundancy was unable to
correct defects in the memory system of the card identified.

Replace card X. This message will appears if a PV test fails and serves
as instruction to the user to replace the indicated card.

Data/Clock Test Failed. This messages will appear if the Data/Clock
test failed.

HP 165404/16541A
Front-Panel Reference



Data/Clock Test. This messages will appear when the Data/Clock test
is being run.,

Data Memory Test Failed. This messages will appear if the memory
system test failed.

Data Memery Test. This messages will appear when the memory
system test is being run.

Pattern/Range Detect Test Failed. This messages will appear if the
pattern/range test failed.

Pattern/Range Detect Test. This messages will appear when the
pattern/range test is being run.

Patt/Rng Memory Test Failed. This messages will appear if the pattern
memory test falled.

Patt/Rng Memory Test. This messages will appear when the pattern
memory test is being run,

test specific message. This message will appears if a PV test fails and
serves as failure information about the indicated card.

Sequencer Test Failed. This messages will appear if the sequencer test
failed.

Sequencer Test. This messages will appear when the sequencer test is
being run.

Timebase Test Failed. This messages will appear if the timebase test

failed.
Timebase Test. This messages will appear when the timebase test is
being run,

HP 16540A/16541A Error Messages
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Messages

Error Messages

C-4

Waiting for Poststore. Trigger has been found and module is trying to
fill poststore.

Search failed - X pattern not found. Could not place pattern marker.
Search failed - O pattern not found. Could not place pattern marker.

Warning: Run HALTED due to variable change. User has changed an
analyzer setting during a repetivie run.

Data was acquired without time tags. Data was acquired without time
tags so can’t display the time tags values.

Compare not available - Insufficient Memory. Not enough memory
available for a Compare image.

Default cal factors loaded. When the system 1s booted, if a cal factor
file is not found that matches current hardware, default values are used.

Waiting for Trigger. At the trigger level and waiting for the trigger to
OCCUr.

Invalid card configuration. This would be reported on power-up if the
ordering of master and expander omega cards is not in accordance
with the rules (ie. master in middle of slaves, contiguous).

Error not found. Compare error number not found.
s/Div set to limit, At the limit of seconds per division.
Delay set to limit. At the limit of the Delay setting.

Machine name; "al name” inverse assembler not found. Indicates
missing inverse assembler file.

Slow Clock. Indicates Slow or missing clock.

HP 16540A/16541A
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Advisory

Messages Storing cal factor file completed. Indicator to the user that the saving
of cal file is complete.

Loading cal factor file from disk. Indicator to the user that the cal file
is being loaded.

Enter cal factor file descriptor. Once Cal is complete and the user
requests to save them to disk, this message accompanics a QUERTY
keypad to allow the user to uniquely name the cal file.

Storing cal factor file on disk. Indicator to the user that the cal file is
being saved.

The current setup will be lost if Calibration is performed. This
message will appear when the user enters the calibration at the top
level. The current configuration will be lost when the calibration is
performed. The configuration should be saved to protect it.

HP 16540A/16541A Error Messages
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Specifications and Characteristics

Introduction " This appendix lists the specifications, operating characteristics, and
supplemental characteristics of the HP 16540A/16541A 100 MHz State
Analyzer Module. |

Speciﬁcations Maximum External Input Clock Rate: 100 MHz.

Setup/Hold Time: * Adjustable
Setup Hold
4ns 0 ns
2ns 2ns
Ons 4 ns

¥ Specified for an input signal VH=-09V, VL=-1.7 V, slew rate =1 V/ns, and
threshold=-13 V.

Characteristics  Channel Count:

HP 16540A: 16 channels. **
HP 16541A: 48 channels (208 channels).

%  HF 16540A master supports a maximum of four HP16541A expander boards,

Maximum Sequencer Speed: 100 MHz.

Internal Clock Rate Range: 10nsto4s.

HP 18540A/16541A Specifications and Operating Characteristics
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Time and State Tagging:

10 ns time tagging.
Up to 100 MHz state tagging.

Memeory Depth per Channel: 4096.
Sequence Levels: 4 +trigger level,
Trigger Width:
Pattern recognition to full width of analyzer at 100 MHz.
Input R: 100k Q * 2%.
Input C: = 8pl.
Lead Sets Included:

Yes, (mini-grabbers support included through-hole and surface
mount).

Supplemental
Characteristics
Probes Minimum Input Voltage Swing: 500 mV peak-to-peak.
Input Threshold Accuracy: = 100 mV =+ 2% of threshold setting.
Input Dynamic Range: =+ 10 volts about the threshold.
Minimum Input Gverdrive:
250 mV or 30% of the input amplitude, whichever is greater.
Specifications and Qperating Characteristics HP 16540A/16541A
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Maximum Input Voltage: = 40 volts peak.
Threshold Setting:

Threshold levels may be defined for cach pod on an individual
basis and one threshold may be defined for the clocks and
qualifiers on each board.

Threshold Range; -3.5 to + 5.0 volts in 0.1 volt increments.

State Analysis External Clocking Mode
Clocks:

Two master clocks are available on the HP 16540A.. They can be

used to clock in data on the HP 16540A and the HP 16541A. Two
expander clocks are available on each HP 16541A when in

multiphased mixed mode. Clock edges can be ORed together and

operate in single-phase or multiphase mixed mode. Clock edge is

selectable as positive, negative, or both edges for each clock.

Minimum Clock Pulse Width: 3 ns.
Clock Qualifiers:

The HP 16540A has one global clock qualifier. The HP 16541A
has one local clock qualifier that can qualify data on its channels
only when in multiphase mixed mode. The high or low level of
the clock qualifiers can be ANDed with the clock specification.
Setup time 5 ns; hold time: 1 ns.

Master-Slave Clocking (mixed clocking):

MASTER clock must follow SLAVE clock by at least 10 ns, and
precede the next SLAVE clock by at least 10 ns.

HP 16540A/16541A Specifications and Operating Characteristics
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Timing Analysis Internal Clocking Mode

Sample Period: 10 nsto 4 5 in a 1-2-4 sequence, user selectable.

Sec/div: 10 ns to 1000 s in a 1-2-5 sequence.

T!’!g gering Pattern Recognizers:

Each recognizer is the AND combination of bit patterns

(0,1, or dont care) in each label. Four pattern recognizers are
available,

Range Recognizer:

Recognizes data which is numerically between or on two
specified patterns (ANDed combination of zeros and/or ones)
at 100 MHz. The maximum size is 32 bits, assigned to the least
significant bits (pods 1 and 2) of an HP 16541A.

Triggering:

There are one to four trigger sequence levels. Each level before
trigger has an occurrence counter, store qualifier, and a branch
to any level. The trigger is followed by an additional storage
qualification level.

Occurrence Counter:

Sequence qualifier may be specified to occur up to 65535 times
before advancing to the next level.

Specifications and Operating Characteristics HP 16540A/16541A
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Storage Qualification:

Fach sequence level has a qualifier that specifies the states that
are to be stored. There is no storage qualification in internal
clocking mode, except for the first and last sequence levels.

Qualifier:

A user-specified term definable as anystate, nostate, a single
pattern recognizer, range recognizer, or a logical combination
of pattern and range recognizers.

Branching:
Each sequence level has a branching qualifier. When satisfied,

the analyzer will restart the sequence or branch to another
sequence level.

Tagging State Tagging:

Counts the number of qualified states between each stored
state, Measurement can be shown relative to the previous
state or relative to trigger. Maximum count is 32 bits.

Time Tagging:

Measures the time between stored states, displayed relative to
either the previous state or to the trigger with 10 ns resolution.
Maximum time between states is 43 seconds.

HP 16540A/16541A Specifications and Operating Characteristics
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Measurement
and Display
Functions Arming:

Each module can be armed by the RUN key, external PORT IN,
or by another module via the Intermodule Bus (IMB).

Displayed Waveforms:

24 lines maximum, with scrolling across 96 waveforms,

Measurement
Functions

Run/Stop Run: Starts acquisition of data in specified trace mode.
Functions

Stop:

In single trace mode or the first run of a repetitive acquisition,
STOP halts acquisition and displays the current acquisition data.
For subsequent runs in repetitive mode, STOP halts acquisition of
data and does not change current display.

Trace Mode;

Single mode acquires data once per trace specification. Repetitive
mode repeats single mode acquisitions until stop is pressed or until
time interval between two specified patterns is less than or greater
than a specified value, or within or not within a specified range.

Specifications and Operating Characteristics HP 16540A/16541A
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Indicators

Data Entry/Display

HP 16540A/16541A
Fromt-Pane! Helerence

Activity Indicators:

Provided in the Configuration and Format menus for identifying
high, low, or changing states on the inputs.

Markers:

Two markers (green X and yellow Q) are shown as dashed lines on
the display.

Trigger:

Displayed as a red vertical dashed line in the timing waveform
display and as line ( in the state listing display.

Labels:

Channels may be grouped together and given a 6-character
name. Up to 60 labels in each analyzer may be assigned with
up to 32 channels per label.

Display Modes:

State listing, State Waveforms, Chart, Compare Listing,
Compare Difference Listing, Timing Waveforms, and Timing
Listings. State Listing, Timing Waveforms and Oscilloscope
Waveforms can be time-correlated on the same displays.

Timing Waveform:
Pattern readout of timing waveforms at X and O marker.
Bases:

Binary, Octal, Decimal, Hexadecimal, ASCII (display only), and
User-defined symbols.

Specifications and Operating Characteristics
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Symbols:

500 maximum. Symbeols can be downloaded over RS-232 or
HP-IB.

Marker Functions Time Interval:

The X and O markers measure the time interval between one point
on a timing waveform and trigger, two points on the same fiming
waveform, two points on different waveforms, or two states (time

tagging on).
Delta States: (state analyzer only)

The X and O markers measure the number of tagged states
between one state and trigger or between two states.

Patterns:

The X and O markers can be used to locate the nth occurrence of
a specified pattern from trigger, or from the beginning of data.
The O marker can also find the nt occurrence of a pattern from
the X marker.

Statistics:

X and O marker statistics are calculated for repetitive acquisitions.
Patterns must be specified for both markers, and statistics are kept
only when both patterns can be found in an acquisition. Statistics
are minimum X to O time, maximum X to O time, average X to O
time, and ratio of valid runs to total russ.

Specifications and Operating Characteristics HP 16540A/16541A
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Auxiliary Power  Power Through Cables: 1/3 amp at 5 V maximum per cable.
Current Draw Per Card:

1/3 amp at 5 V maximum per HP 16540A
1 amp at § V maximum per HP 16541A

Operating
Environments Temperature:

Instrument, 0°C to 55 °C (+32 °F to 131 °F). Probe lead sets and
cables, 0 °C to 65 °C ( +32 °F to 149 °F).

Humidity:

Instrument, up to 95% relative humidity at +40°C (+ 122 °F).
Altitude: To 4600 m (15,000 ft).
Vibration:

Operating: Random vibration 5 to 500 Hz, 10 minutes per axis,
= 0.3 g (rms).

Nonoperating: Random vibration 5 to 500 Hz, 10 minutes per axis,
= 2.41 g (rms), and swept sine resonant search, 5 to 500 Hz, 075 ¢
(0-peak), 5 minute resonant dwell at 4 resonances per axis.

HP 16540A/16541A Specifications and Operating Characteristics
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accessories available
accessories supplied
accumulate
acquisition,

fields (state trace)
Activity Indicators
Advisory messages
Alpha data

how to enter
analyzer,

configuration capabilities
Assigning bits to pods
Axes (State Chart)

Scaling the

Selecting the

base,
State Trace
bit assignment
branches,
per level
restart
branching,
multiple levels
secondary
branching qualifier
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1-5
1-4
8-7

6-11
4-1

3-7

1-2
311

10-2
10-2

6-20
311, 5-5
6-12
6-13
6-12

6-15
6-13

Calibration
Calibration factors
channel mode,

Individual

overlay

sequential
Characteristics
Clear
clock,

external type

internal type
clock field,

State Format menu
Connecting clock leads
Clocking mode,

External

Internal

Type mode
Compare Image,

Bit Editing of the

Creating a

Masking Channels in the

Compare Images

Saving
Compare Listing Display
Compare Range,

specifying a
Configuration menu
Configuration, intermodule
Configuring a printer

B-8
B-13

8-4

8-5

8-4
bD-1
3-8,4-2
3-5

4-3

4-3

5-8
2-9

5-2
5-2
52
9-3
9-4
9-3
9-5

9.8

9.2

9.6

9.6
3-13,4-1
112
A-1
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Configuring the analyzer
Connecting,
Grabbers to probes
Grabbers to test points

Labels to pods, probes, cables

Pods to probe cables
probe cables to analyzer
count,
States
Time
cursor

Data
how to roll
Data entry
alpha
numeric
Delay
Deleting Waveforms
Difference Listing
Locating Mismatches in
Difference Listing Display
disk drive

ECL

Entering data,
numeric

Error messages

Index -2

1-2,3-2

2-10
2-10
2-11
2-8

6-16
6-18
6-16

12,31,
3.8

35
37
3-6
8-8
9-8

1-3,3-1

3-7

36
C-1

F
Features of analyzer 1-3
Find X-0O markers from trigger 7-7
Front-Panel interface,
how to use 31
mouse 31
keyboard 31
selecting menus 3.2
selecting options 34
using pop-up menus 3-4
entering numbers 3-6
entering letters 3.7
rolling data 39
assigning bits to pods 3-11
G
General Purpose Probe Interface 2-2
Grabbers 2-6
I
Input Voltage for Probes 27
Inserting waveforms 8-6, 11-2
Installation,
additional expander cards B-7
card B-2
power requirements B-1
probe cable B-1
interface,
iront-panel 3-1
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interfaces,
HP-IB
RS-232C
user
Intermodule configuration

K

Keyboard
knob

Label functions
Label rolling
Label Value vs. Label Value
Label Value vs. States
Labeling pods
Labeling clocks
labels,
Format menu
Trace menu
Listing menu
Loading on signal line
Logic analyzer description

M

markers,
Pattern
States
Statistics
Time
Master pod clock
menu fields,
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selecting

pop-up
1-1 Specify Symbols (state)
i-1 Format menu
1-1 Listing menu
11-2 Trace menu
toggle
options
menu maps,
Configuration
Mixed Display
31 Chart menu
1-1, 1-2, p
ompare menu
31 Format menu
Listing menu
Trace menu
State Waveform
Timing Waveform
5.4 menus,
53 Assignment/Specification
10-4 how to select
10-3 pop-up
2.11 Specify Symbols
2-12 state analyzer Configuration
Chart menu
5-3 Compare menu
6-20 Format menu
7-1 Listing menu
2.7 Trace menu
1-1 System Configuration
Waveform menu
Microprocessor measurements
Mixed Display,
accessing
markers
Mixed Display menu
7-6, 8-12 mouse
7.10, 8-16
7-5, 8-11
7-4,8-9,11-3
5-11

3-2
3-4
5-16
53
7-2

3-4
3-4

4-6

4-16

4-14 - 4-135
411

47

4-10

4-8

4-12

4-17

311

3-4
5-15
4-1
10-1
9-1

7-1
6-1
3-13
81
1-5

11-2
11-3
11-1
12,31

index - &



name,
analyzer
label

Name: field

Numeric entry,
how to enter

O to Trig(ger)
occurrence counter

P

pattern,
reCognizers
Pattern Fields (state)
patterns,
fields
Pod Clock,
master
slave
Pod Grounding
Pod rolling
Pod Thresholds
pods,
clock
threshold
Polarity (Pol)
pop-up menus,
how to close
options
Preprocessors
print,

index -~ 4

3.8
5-4
42

6-8

6-22
6-21
6-20
5-11
5-11
5-11
2-5
53
2-7

5-11

5-5
34

34
15,

all
cancel
options
screen
Probing
Probe Cables
Probe Connecting,
Clock leads

43, A2
43

Al

43, A2
21

26

29

Disconnecting Probes from Pods  2-8

Grabbers to Probes
Grabbers to Test Points

2-10
2-10

Labels to Pods, Probes, and Cables 2-11

Pods to Probe Cables 2-8
Probe Cables to Analyzer 2-7
Probe Grounding 2-6
Probe Pod Assemblies 2-4
Probes 2-5
Probing Options,
General Purpose Probing 2-2
Microprocessor and Bus 22
HP 10320C User-Definable
Interface 2-1
Termination Adapter 23
Probing System for Analyzer,
description 2-4
Grabbers 2-6
Maximum Probe Input Voltage  2-7
Probe and pod Grounding 2-5
Probe Cable 2-6
Probe Grounding 2-6
Probe Tip Assemblies 2-4
Probes Leads 2-5
Minimum System Amplitude 2-7
Maximum probe input voltage 2-7
Q
Qualifer Field (state) 6-21
qualifier, 6-2
branching 6-7
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fields
storage

range,
Trecognizers
ranges
Replacing Waveforms
Rolling data
Run

s/Div

sample period

Selecting a Waveform

sequence levels,
Delete Level
Insert Level
Reading the Display

Setup/Hold field

Signal Line Loading

Slave pod clock

Specifications

specify patterns field

Specify stop measurement

st/Div

starting the printout

statc analyzer,
meny maps

Chart menuy,
Accessing the

state clock

Compare meny,
accessing

Format mena,
accessing
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3-9
4-4

8-7
8-9

6-5
6-6

6-9
5-14

5-11
D-1
8-13
7-8
8-7
A-2
4-1
4-6
10-1
10-1
5-8

9-2
5-1

fields
Listing menu,
Accessing the
ficlds
state tagging
Trace menu,
Accessing the
fields
states per division
statistics updating
Stop Measurement
storage qualifier
symbols,
base
delete
label
modify
name
width
synbols,
insert

System Configuration Menu,

returning to

T

tagging,
state
time
Termination Adapter
threshold,
pod
Time-correlated displays

time tagging

Time/Div (time per division)

touchscreen
Trace menu
TTL
Type: field,
State or Timing clocks

53
3-9,7-1
7-2

6-18

5-16
3-21
3-16
5-21
5-19
5-18

521

313

6-16
6-18
6-17
2-2

5.7
113
6-17
87
12
6-1
5.7
4.2 5.2, 8-1
8-1
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User Interface
User-Definable Interface

W

Warning messages
Waveform Menu,
accessing
selecting state or timing
waveform selection
Waveforms,
insert/replace/delete

X

X and O markers,
Chart menu
Listing menu
Waveform menu

X to Trig(ger)

index - 6

i1
2-1

C1
8-1
8-2
81
8-2

8-6,11-2

10-5
7-3
8-8
8-9
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