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Exclusive
Remedies

Assistance

Certitication

Safety

THE REMEDIES PROVIDED HEREIN ARE 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 assistance, contact your nearest Hewlett-Packard Sales and
Service Office. Addresses are provided at the back of this manual.

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 Bureau's calibration facility, and to the
calibration facihities of other International Standards Organization
members

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



About this book...

Introduction

Welcome to Hewlett-Packard logic analyzers. The HP 1650A/51A
logic analyzers have been designed to be the easiest logic analyzers
to use ever. In addition, these logic analyzers make significant
contributions to digital measurement technalogy.

Our logic analyzer operating manuals have a new format whick will
make it easier to:

* prepare your logic analyzer for use
* learn how to operate vour new logic analyzer
* access the information you need for your measurements

Please take time to complete the “Your Comments Please”
questionnaire. If it has already been used and you have any
comments, address them to:

Hewlett-Packard

Attn: Publications Dept.

P.O. Box 2197

Colorado Springs, CO 80901-2187

This manual is the complete source of operating information for the
HP 1650A/51A Logic Analyzers, It contains much more mformation
than Setting Up the Logic Analvzer and the Getting Started Guide
and repeats important information in those guides so that you have
one source of operating information.

If you are an expertenced HP logic analyzer user but new to this
family of logic analyzers and are starting with this manual, consider
reading chapters 1 through 4 of the Getting Started Guide first.
Within a few minutes you will find the user interface of the

HP 1650A/51A very friendiy and easy to learn.

If vou're new to logie analysis...or just need a refresher, we think
vou'll find Feeling Camfortable With Logic Analvzers valuable
reading. It will help you sort out any confusion you may have about
their application and show you how to get the most out of your new
logic analyzer.
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Logic Analyzer
Description

User Interface

General Information

The HP 1650A and 1651A logic analyzers are a new family of
general purpose logic analyzers with improved features to
accommodate next generation design tasks.

Both the 80-channel HP 1650A and the 32-channel HP 16514 logic

analyzers are capable of 100 MHz timing and 25 MHz state analysis
on all channels The HP 1651A, while only having 32 channels, has
the same features as the HP 1650A That's why vou have the same

manual set regardless of whether you have an HP 1850A or an

HP 16514,

These analyzers are designed as stand alone instruments for use by
digital and microprocessor designers. Both the HP 1650A and 1651A
have an RS-232C interface for hardeopy printouts and control by a
host computer

The user interface i1s easier to use than in previous generations for
first-time and casual users as well as experienced logic analyzer
users.

The front panel is controlled by a front-panel kevhoard, and the
addition of a "KINOB™ allows you to move the cursor or change
settings more quickly than before. The timing analyzer (a close
cousin of the oseilloscope) now has oscilloseope-type eontrols which
more closely match the type of measurements you make with the
timing analyzer. Information is displayed on a mine-inch white
phosphor CRT.

General Information
11



Configuration The HP 1650A/51A can be configured as two independent machines
Capabillties (analyzers) maximum at one time or as two machines interactively
for interactive measurements.

The combinations are:

HP 1650A

Up to BO channels state

Up te 80 channels iming

Two state machines with multiples of 16 channels per machine
with a combined maximum of 80 channels

One state and one timing machine with multiples of 16
channels per machine with a combined maximum of 80
channels

B8 CHANNEL
STATE OR TIMING

O
|
X® CHANNEL {88=Xx") CHANNEL
STATE EBTATE
OR
X* CHANNEL {88—%%} CHANNEL
STATE TIMING

*multiples of 16 channels

General Information
1-2

Figure 1-1 HP 1650A Configuration Capabilities



HP 1851A

Up to 32 channels state

Up to 32 channels timing

Two state machines with 16 channels per machine

One state and one timing machine with 16 channels per
machine

32 CHANNEL
STATE OR TIMING

OR
|
15 CHANNEL 16 CHANNEL
STATE STATE
OR
|
16 CHANNEL 18 CHANNEL
STATE TIMING

1/BAT

Figure 1-2. HP 1651A Configuration Capabilities

General Information
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Key Features A 3.5-inch disc drive is built into the 1nstrument for stormg logic
analyzer configurations and acquired data The disc drive also
provides a way of loading inverse assembly configuration files into
the logic analyzer for easy configuring

Additional key features of both models melude: .

* Transitional timing for extended timing analyzer memory
* Lightweight passive probes for easy hook-up

All channels can be used for state or timing at the maximum
sample rate

RS-232C interface for programming and printer output
An external trigger BNC connector

Efficient package size

Transitienal or glitch timing modes

lk-deep memory on all channels

Gliteh detection

Marker measurements

Triggering and pattern gualification

Overlapping of timing waveforms

Eight sequence levels

Eight pattern recognizers

One range recognizer

Time and number-of-states tagging
Pre-store

Auto-scale

Programmability

Cross-domain triggering

Interactive measurements

Mizxed-mode display

Oscilloscope-type controls in the timing analyzer

|
Accessories Table 1-1 lists the accessories supplied with your HP 1650A/51A. If
Suppﬁed you need additional accessories, refer to the “Accessories for the

HP 1650A/HP 1651A and HP 16500A Logie Analyzers” data sheet. If
any of these accessories were missing when you received the logic
analyzer from the factory, contact your nearest Hewlett-Packard
office.

General Information
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Thble 1-1. Accessories

Quantity
Accessory HPF Part No. | HP 1650A HP 1651A

Probe assembhes 01650-61608 5] 2
Probe cables 01650-61607 ] 2
Grabbers (Note 11 5959.0288 100 40
Ground lesds (long! 01850-82102 5 2
Ground leads ¢short 01650-82103 10 4
RS-232C loop back adapter 01850-63202 1 1
Probe and probe cable

numbering label card 0165094303 1 1
AC power cable Note 2 1 1
Operating system disc 01650-13501 2 2
Operating and

Programming manual set 01850-90803 1 1
Service manual 01650 90901 1 1

Notes:
1. Package of 20 per part number.
2. The type of power cord you receive with your logic analyzer

depends on your country. Complete information about the power
cord options is 1n Appendix E of this manual.

General information
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Avaiiable In addition to the accessories supplied, there are a number of

Accessories accessories available that will make your measurement tasks easier
and more accurate. You will find these listed in “Accessories for the
HF 1650A/ HP 1651A and HP 16500A Logic Analyzers"” (HP part
number 5954-2654),

|

Manuais Supplied The manuals supplied with your logic analyzer are:

Turning On the
Logic Analyzer

General Information
1-6

* Feeling Comfortable with Logic Analyzers — A primer on logic
analyzers

¢ Setting Up the Logic Analyzer — A guide for preparing the
logie analyzer for operation

» Getting Started with the HF 1650/51A Logic Analyzer — A
tutorial! for new and casual users

* HP 1650/51A Reference Manual — A complete operating and
programming manual

* Service Manual — A guide to troubleshooting and module-level
repair.

Don't turn on the logic analyzer before you remove the yellow
shipping dise from the disc drive. '

If you are unfamiliar with how to turn on the HP 1650A/51A logic
analyzers, refer to Setting Up the Logic Analvzer for information on
how to remove the yellow shipping disc and turn the instrument on.

If you are familhiar with 3.5-inch disc drives and other Hewlett-
Packard logic analyzers, you will find the information you need
in Appendix B of this manual. This appendix contains the same
information as Setting Up the Logic Analyzer but not in
step-by-step form.



2 Front and Rear Panel Controls

Introduction This chapter gives you an overview of the front- and rear-panel
controls and what they are used for. It is a prelude to chapter 3,

which tells you how to use these controls and the front-panel
interface.

Front and Rear Panel Controls
241
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Controls
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Figure 2.1. HP 1650A/51A Front Panel

Menu Keys. Allow you to display the main menu behind each
key. They are:

FORMAT Key. Allows you to access the TIMING FORMAT and
the STATE FORMAT SPECIFICATION menus.

TRACE EKey. Allows you to access the TIMING TRACE and the
STATE TRACE SPECIFICATION menus.

DISPLAY Key. Allows you to access either the TIMING
WAVEFORMS or the STATE LISTING displays from other
menus without having to press RUN and acquire new data.

'O Key Allows vou to access the I'O menu.

RUN EKey. Initiates the data acquisition and display cycle, and
alsp arms each analyzer.

STOP key. Stops data acquisition, displays data, and stops a .
hardeopy printout in progress.

Front and Rear Panel Controls
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DON'T CARE Key Allows you to enter don't cares in menu
fields that accept them and spaces in the alpha entry pop-ups.

CLEAR ENTRY Key Returns integer and decimal values to the
original value and other bases to all don't cares, alpha entries
to all blanks, and the editing cursor to its original position in
the field.

NUMERIC HEX) ENTRY Keys Allaw you to enter or edit
values in humernc fields They can also be used in the alpha
entry pop-up menus to enter alphanumeric symbols.

CHS (change sign). Allows you to change the sign () of numeric
variables

ROLL Keys Redefine the function of the KNOB.

«t» ROLL key - allows you to roll displayed fields or data left
or right in displays with fields or data off screen to the left or
right

# ROLL key - allows you to roll displayed fields or data up or
down in displays with fields or data off screen up or down

[El KNOB. Allows you to move the cursor from menu field to menu
field unless it has been re-assigned to a roll or an
increment/decrement function.

SELECT Key. Causes the field (box! under the cursor to pop up
when several options or values are possible, to toggle between
two options, to select the value/cholce under the cursor and to
cloge the pap-up menu when the cursor 15 on DONE.

Disc Drive, A 3.5-inch, double-sided, double density drive.
Besides loading the operating system, it allows you to store and
load logic analyzer configurations and inverse assembler files.

Disc Eject Button. Press this button to eject a flexible dise from
the dise drive.

Indicator Light. Illuminated when the dise drive is operating
Wait until this light is out before removing or inserting flexible
discs.

Front and Rear Panel Controls
2:3
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Figure 2-2, HP 1650A/51A Rear Panel

Line Power Module. Permits selection of 110-120 or 220-240 Vac .
and contains the fuses for each of these voltage ranges. The
On/Off switch 13 also part of the module,

IE8 External trigger BNCs. Provide arm out and arm in
connections

Intensity control. Allows you to set the display intensity to a
comfortable level.

Pod cable connectors. Keyed connnectors for connecting the pod
cables,

Note

The HP 1651A rear panel has connectors for pods |
and 2 only.

I RS-232C interface connector. Standard DB-25 type connector for
connecting an RS-232C printer or controller.

Fan

Front and Rear Panel Controls
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. 3 Using the Front-Panel User Interface

Introduction This chapter gives you an overview of how to use the front-panel
user interface.

The front-panel user interface consists of front-panel keys, the
KNOB, and display The interface allows you to configure the logic
analyzer and each analyzer {machine) within the logic analyzer. It
also displays acquired data and measurement results.

Using the front-panel user interface is a basic process of:

* selecting the desired menu with the menu kevs

* placing the cursor on the desired field within the menu by
rotating the KNOB

+ displaying the field options or current data by pressing the
SELECT key

* selecting the desired option by rotating the KNOB or entering

. new data by using the KNOB or the keypad

* starting and stopping data acqusition by using the RUN and

STOP keys

Using the Front-Panel User Interface
3-1




Front-Pane!
Controls

Menu Keys

Format
Menu Key

Trace
Menu Key

Display
Menu Key

o
Menu Key

The Cursor

The Knob

In order to apply the user interface quickly, vou should know what
the front-panel controis do.

The menu keys allow you to select the main menus in the logic
analvzer These keys are FORMAT, TRACE, DISPLAY, and I/0. The
Format, Trace, and Display key will display the menus of either
analyzer imachine) 1 or 2 respectively depending on what menu was
last displayed or what you did tn the System Configuration menu.

The FORMAT menu key allows you to access either the TIMING
FORMAT or the STATE FORMAT SPECIFICATION menus. You exit
the FORMAT SPECIFICATION menu by pressing another menu key
or by returning to the System Configuration menu from this menu.

The TRACE menu key allows you to access either the TIMING
TRACE or the STATE TRACE SPECIFICATION menus. You exit the
TRACE SPECIFICATION menu by pressing another menu key or by
returning to the System Configuration menu from this menu,

The DISPLAY menu key allows you to access either the timing
waveforms display or the state listing display. You exit the TIMING
WAVEFORMS or STATE LISTING menu by pressing another menu
key or by returning to the System Configuration menu from this
menu.

The /O menu key allows you to access the I'O menu. You can access
the IO menn from any other menu in either analyzer {timing or
statel and at any tume. Pressing the I/O menu key causes the /0
menu to pop up over the current menu on the display

The cursor (inverse video) highlights interactive fields within the
menus that you want to use. Interactive fields are enclosed in boxes
in each menu. When you rotate the KNOB, the cursor moves from
one field to another.

The KNOB has four major functions depending on what menu or
pop-up menu you are in. The KNOB allows you to:

* move the cursor from field to field within the System
Configuration and main menus

+ roll the display left or right and up or down

+ position the cursor on options within pop-up menus

* increment/decrement numeric values in numeric pop-up menus

Using the Front-Panel User Interface
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The
Select Key

The
Roll Keys

The Run Key

The Stop key

The Hex{adecimal)
Keypad

The SELECT key allows you to open pop-up menus, choose options in
them, cancel selections, and close pop-up menus, When the cursor 1s
In a main menu 2e. Format Specification! pressing the SELECT key
either opens a pop-up, or toggles options (when there are only two
options possible) in that field

When a pop-up menu appears, the cursor will be on the current
option. You use the KNOB to move the cursor to your desired option.
Pressing the SELECT key tells the logic analyzer this is the option
wou want. This either automatically selects the option and closes the
pop-up, opens another pop-up, or changes options. If the pop-up
doesn't automatically close, it will contain the Done field. In this
ease you close the pop-up by placing the cursor on Done and pressing
SELECT.

When part of the data display 15 off screen, the ROLL keys define
which way the KNOB will move the displayed data. These keys and
the KNOB roll displayed data up/down or left/right so you can view
off-screen data

The RUN key allows you to initiate & data acquisition and display
cycle. An analyzer (state or timing} is automatically forced into its
thsplay menu when & run is initiated. The trace mode you select {in
the Trace Specification menu} determines whether a single or
multiple {repetitive) run occurs.

The STOP key allows you to stop data acquisition or printing. A
single press always stops the data acqusition. The data displayed on
screen depends on which acquisition mode (single or repetitzve) was
used to acquire the data In the repetitive mode, STOP causes the
ald display te remain unchanged as long as the old data is not
corrupt. In single mode, STOP causes any new data to be displayed.
If printing a hardcopy. the STOP key stops the print.

The HEX keypad allows you to enter numeric values in numeric
entry fields. You enter values in the number base selected for the

field. The bases are:

Binary
Octal
Decimal
Hexadecimal

The A through F keys are used for both hexadecimal and alpha
character entries.

Using the Front-Pane! User interface
3-3



The CHS Key

The CHS (change sign} key allows vou to change the sign of decimal
integers

The Clear The CLEAR ENTRY key allows you to:
Entry Key
* return decimal values to the previous value in the decimal
menu fields
* return values to don't cares in menu fields with number bases
other than decimal
* clear Alpha Entry menus
* move the underscore marker or cursor to its original position in
the menu fields
The Don't The DON'T CARE key allows you to enter don't cares in binary,
Care Key octal, and hexadecimal pattern specification fields In Alpha Entry
fields, this key enters a space and moves the underscore marker to
the next space,
I ——

How to

Select Menus

You select the main menus by pressing the appropriate menu key.
The menu keys are:

FORMAT
TRACE
DISPLAY
70

When the menu is displayed, you can access fields within the menus

The FORMAT, TRACE, and DISPLAY menu keys provide access to
their respective menus, If more than one analyzer (machine} is on,
vou see the selected menu of either analyzer 1 or analyzer 2
depending on what analyzer menu was last displayed or what you
dxd 1n the System Configuration menu. To switch from one of these
menus te another menu within the same analyzer (machine) press
the desired menu key If more than one analyzer is on, you can
switch between analyzers in any of these main menus except the 'O
menu.

The [/O menu differs from the other three main menus in that it 1s
a pop-up menu that appears on top of the currently displayed menu
when you press the /O key.

Using the Front-Panel User Interface
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How to Switch You can switch between analyzers in any main menu except the /O

between Analyzers menu To switeh between analyzers, place the cursor on the field in
the upper left corner of the FORMAT. TRACE, or DISPLAY (timing
or state) menu and press select. A pop-up menu appears with the
options:

+ System

+ MACHINE 1 (or your analyzer name)
* MACHINE 2 (or your anailyzer name)
* Mixed Mode (if both machines are on)

Place the cursor on the opposite analyzer (machine) and press
SELECT. The logic analyzer will display the same menu type (1e.,
format, trace, etc.) in the other machine. For example, if you were in
the TRACE menu of machine 1, you will now see the TRACE menu
of machine 2.

]
. Returning to You can return to the System Configuration menu directly from the
the System FORMAT, TRACE, or DISPLAY menus. To return to the System

Confi gurati on Configuration menu, place the cursor on the field in the upper left
corner of any of these menus and press select. A pop-up menu
Menu appears with the options:

* System

¢+ MACHINE 1 {or your analyzer name}
¢ MACHINE 2 (or your analyzer name)
* Mixed Mode (if both machines are on)

Place the cursor on System and press SELECT. The System
Configuration menu will now be displayed.

|
How to Select You select fields within the main menus by placing the cursor on the
. Fields desired field and pressing SELECT Depending on what type of field
you select, you will either see a pop-up menu or a new option in

fields that toggle

Using the Front-Panel User Interface
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R —
Pop-up Menus

The pop-up menu is the most common type of menu you see when

you select a field. When a pop-up appears you see a list of twe or

How to Close
Pop-up Menus

How to Select
Options

more options from which you select an option or options. Twa pop-up
menu types are deseribed in How to Select Options in this chapter.

Pop-up menus without the Done option automatically close when you
place the cursor on an option and press SELECT. After closing, the
logic analyzer places your choice in the mamn menu field from which

you opened the pop-up.

Pop-up menus that contain the Done option don't automatically close
when you make your selection. To close the pop-up, you place the
cursor on the Done option and press SELECT.

These two pop-up menu types are described in How to Select Options
in this chapter.

How to select options depends on what type of pop-up menu appears
when you press select. When the pop-up appears, you will see a list
of options. You select the option you want by placing the cursor on 1t
and pressing SELECT. In most cases the pop-up menu closes and
your desired option is now displayed in the field in the main menu.

Using the Front-Panet User Interface
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There are also pop-up menus where each option within the pop-up
menu has more than one option avaiiable. In these cases, when you
place the curser on one of the options and press select, another pop-
up will appear.

An example of one of these is the clock field in the State Format
Specification menu When vou select the clock field in this menu it
will pop-up and show you all five clocks (J, K, L, M, and N! for an
HP 16504 or both clocks (J and K) for an HP 1651A.

Specify Clock
Jd

NFEGREENEEGERTTIE

Figure 3-1. State Clock Pop-up Menu

When you place the cursor on one of the clocks and press SELECT,
another pop-up appears, showing you the choices of clock
specifications avaiiable.

Specify Clock
Ji

L n R InE]

JLI K

Lo Bl Rad Bt

Figure 3-2. State Clock pop-up w/K pop-up open

When you choose one of these and press select this 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 onginal
pop-up menu by placing the cursor on Done and pressing SELECT.

Using the Front-Panet Usger Interface
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Toggle Fields

How to Enter
Numeric Data

Some fields will togple between two options (ie., off and on). When

you place the cursor on one of these fields and press SELECT, the
displaved option toggles to the other choiwce end ne additional pop-up
Appears.

There are a number of pop-up menus in which you enter numeric
data. The two major types are:

* Nuomeric entry with fixed units (1e. volts)
¢ Numeric entry with variable units (ie. ms, us, ete)

An example of a numeric entry menu in which you only enter the
value with fized units is the pod threshold pop-up menu.

You can set the pod thresholds to either of the preset thresholds
(TTL or ECL) or to a specific voltage from - 9.9Vt + 8.9 V.

To set pod thresholds to a specific voltage, place the cursor in the
threshold portion of the pod field (TTL, ECL, or User-defined) of any
pod and press SELECT.

FIACHINE ¢ |= TIMING FORHAT SPECIFICRTION Specify Symbols

Pod 1

ACUIVI 3 e oo o
Lebel Pol 15 87 0

BIT werievessrmanes

“arr-—

-orr-
o=
1=
—ar1-
D1f~—
—Ofr=
_D—
—Off—
—ar(-
—arr-
07 f-
—G11-

Figure 3-8 Pod Threshold
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Select the User-defined option and another pop-up appears for you to
gpecify the pod threshold voltage.

.

HACHINE : |- TIKING FOP Specify Symbels
T Pod Threshald (ERI1)

ECL +0.0¥
User def)ined

Activily "o o

Label Pol 1% a7 0
BIT [evewnsweonmanns ]
=0fr=
=0ff=
=0if-
=0rr-
=0ff=
—aff-
—01/-
~01 =
Q11—
=nfr-
=01 -
=011~
rr-

L
Figure 3+4. User-Defined Pop-up

You ean select your desired threshold by rotating the KNOB until
vour desired threshold voltage is displayed. Rotating the KNOB
increments or decrements the value 1n small steps. Or you can
change the value with the keypad It allows you to make large value
changes quickly. Entering the new value from the keypad replaces
the previous value.

If you want a negative voltage for the threshold, press the CHS
{change stgn! key on the front panel. The minus { —} sign will appear
in the pop-up.

Notice, the cursor stays in the upper right corner of the pop-up over
Done. When you press SELECT, the pop-up will close and your new
threshold will be placed in the Pod field,

Using the Front-Panel User Interface
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In another type of numeric entry pop-up menu vou must specify the
units as well as the numeric value. The pattern duration
specification in the TIMING TRACE SPECIFICATION menu is an
example. When you place the cursor on the value in the present for
»>__ field and press SELECT, you will see the following

pop-up:

Numeric Entry @

30®
—

Figure 3-5. Numeric Entry Pop-up

\

You enter a new value from the keypad. When you have entered
your desired value, you can change the units (ie., ns, ps, ms, s} by
rotating the KNOB.

Once you select the new value and the units, close the pop-up by
pressing SELECT. The new value and the units will be displayed in
the present for > field.

In all numeric entry fields except the pod threshold field, you can
open the pop-up without pressing SELECT. To open the pop-up
without pressing SELECT, place the cursor on the field and press
any number that particular field accepts. The pop-up will appear
with the new number in the pop-up

Note

You must remember that any time the eursor is on one of
the numeric entry fields and you unintentionally press a
key that the field accepts, the pop-up will appear and the
number you pressed will replace your current value To
close the pop-up and return the original value, press the
CLEAR ENTRY key.

Using the Front-Panel User Interface
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How to Enter

. Alpha Data

You can customize your analyzer configuration by giving names to
several items,

The items that can be named are:

The name of each analyzer
Labels

Symbols

Filenames

File descriptions

For example, you can give each analyzer a name that is
representative of your measurement, The default names for the
analyzers within the logic analyzer are MACHINE 1 and MACHINE
2, To rename an analyzer, place the cursor on the name you wish to
change in the System Configuration menu and press SELECT. You
will see the Alpha Entry pop-up menu:

o

fAlpha Entry
IHBCDEFGH IJKLHNDPQRSTUVHH\’E

[HACHINE 2 ]

Figure 3-6. Alpha Entry Pop-up

Using the Front-Panel User Interface
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Changing Alpha
Entries

The top two lines enclosed in boxes in the pop-up contam the
complete alphanumeric set you use for names in these types of
fields The bottom line lenclosed in brackets) contains the name that
existed when you opened the Alpha Entry pop-up. To enter alpha
characters in the brackets (where the default or old name appears|,
position the cursor on the desired character and press SELECT. The
new character will be placed in the brackets where the underscore
marker is located If you want to place a new character in the
brackets at & location not marked by the underscore marker, move
the underscore marker to where you want the new character to be
placed, Moving the underscore marker is explained in “Changing
Alpha Entries”

Note

You can alsp make direct keypad entries. Your selection
will be placed where the underscore marker is in the box.

T make changes or corrections in the Alpha Entry field, position
the underseore marker under the character you want to change

To move the underscore marker to the left, place the cursor over the
left arrow and press SELECT once for each backspace.

Using the Front-Panel User interface
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To move the underscore marker to the right, you either place the
cursor on: & desired character and press SELECT, or piace it on the
right arrow and press SELECT.

You can also use the ROLL keys and the KNOB to move the
underscore marker. To use this alternate method press the left/right
ROLL key and rotate the KNOB until the underscore marker is
under the desired character, To return the KNOB to controlling the
cursor's movement, press the left/rght ROLL key again or press
SELECT.

If vou want to erase the entire entry and place the underscore
marker at the beginning of the name box, press the CLEAR ENTRY
key on the front panel

If you want to replace a character with a space, place the underscore
marker under that character and press the DON'T CARE key on the
front panel.

How to
Roll Data

To roll data, you press either the left/right or up/down ROLL keys
and rotate the KNOB. The roll function is only aveilable when there
is more data in the menu than ean fit on screen. If there is off-
screen data, pressing the ROLL keys causes an indicator to appear
in the upper left corner of the display and activates the roll function
of the KNOB [f there is no off-screen data, the indicator will not

appeat.
FaN
i)

Up/Down Left/Right
‘W3DADE

Figure 3-7. Roll Function Keys

One example of a menu with off screen data is the STATE LISTING
menu. The state listing can contain up to 1024 lines, however, the
display is only capable of showing you 16 lines at a time. To roll the
off-screen data, press the up/down ROLL key and then rotate the
KNOB to view the off-screen data.

Using the Front-Panel User Interface
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FBOO0STATE |= STATE LISTING .
Herkers
Basg « [ Hes ~ J Her |
—000? 003BCd 4575
—0006 0OBRCE  61EB
=0005 O0OSFG  QB0D
=000d onoaFz  BBCE
—0003 POBBCE  B0IC
—0002 OOBBCR  OWFF
-0 | ODEBCC 6730
000000 BP0
+0001 006007 GAFC
+0002 000004 OROD
*3003 oDoous  BO4E
+0004 o0gods K7L
+0005 Q0804A  0OCO
40008 QCBO4C  04FC
+0007 ooBpO4E 6108
+0008 Q0BOS0 6100

Figure 3-8. Typical State Listing Menu

T .
Assignmenti There are a number of pop-up menus in which you assign or specify
Specification what you want the logic analyzer to do. The basic menus of this type
Menus consist of;

Assigning Pod
Bits to Labels

* Assigning pod bits to labels
» Specifying patterns
¢ Specifying edges

The bit assignment fields in both state and timing analyzers work
identically. The convention for bit assignment is:

* (asterisk) indicates assigned bits
iperiod) indicates un-assigned bits

Using the Front-Panel User Interface
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Specifving
Patterns

An example of assigning bits 18 in either the TIMING or STATE
FORMAT SPECIFICATION menu.

Note

If you don't see goy bit assignment fields. it merely means
vyou don't have anv pods assigned to this analvzer Either
switch analyzers or assign a pod to the analvzer vou are
working with.

To assign bits in these menus, place the cursor on one of the bit
assignment fields and press SELECT. You will see the following pop-
up menu

15 82 0

,,,,,,,, *#ttamtm[

Figure 3-9. Bit Assignment FPop-up

Place the cursor on the left-most asterisk or period in the popup
that you want to change and press SELECT. The it assignment will
toggle to the opposite state of what 1t was when the pop-up opened
and move the cursor one bit to the right. Holding the SELECT key
repeats bit assignment. You close the pop-up by placing the cursor on
Done and pressing SELECT.

The Specify Patterns fields appear in several menus in both the
timing and state analyzers. Patterns can be specified in one of the
available number hases, except ASCII.

The convention for “‘don't cares” in these menus is an “X" except in
the decimal base. If the base is set to decimal after a “don't care” is
specified, a § will be displayed.

An example of a Specify Patterns field is the Find Pattern.
field in the TIMING TRACE SPECIFICATION menu.

When you place the cursor on the Find Pattern __ _ field and
press SELECT, you will see the following pop-up menu:

Using the Front-Panel User interface
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Specifying
Edges

Specify Psttern:
XXXX

Figure 3-10. Find Pattern______ field Pop-up

When the pop-up is open, you enter your desired pattern from the
keypad {inciuding don't cares!. When you finish entering vour
pattern, close the pop-up by pressing SELECT

You can select positive-going (1), negative-going (1}, or either edge
{1} as part of your trigger specification. You specify edges in the
TIMING TRACE SPECIFICATION mene by placing the cursor on
the Ther find Edge . . field under the desired label and pressing
SELECT. You will see the following menu:

Specify Edge:
T

Figure 3-11. Edge Pop-up

You will notice a number of periods in the pop-up menu. Each period
represents an unessigned bt for each bit assigned to the label. Don't
be alarmed if you see a different number of unassigned bits, it
merely means the number of bits m your label 15 different than the
number 1n the label for this example.

To select a desired edge, place the cursor on your desired bit position
in the pop-up and press SELECT until you see the desired edge, or
unassign {.) the bit. Pressing SELECT changes the bit sequentially
from () to | to 1 to t and back to ().

When you finish your edge specification, place the cursor on Done
and press SELECT. This closes the pop-up and places your edge
specification in the menu field.

Using the Front-Panel User interface
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Note

When you close the pop-up after specifying edges, you will
see dollar signs (§ § . . ) in the Then find Edge field if the
logic analvzer can't display the edges correctiv. This
indicates the logic analyzer can't display the data
correctly in the number base vou have selected

Using the Front-Panel User Interface
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4

Introduction

Menu Maps

System/Subsystem
Menu Map

Using the Menus

This chapter gives you an overview on how to use the menus to
configure the logic analyzer [t also includes menu maps that show
vou how to move from menu to menu and machine (analyzer) to
machine (analyzer),

The fields in each menu are described in detail in chapters 5 and 6
of this manual.

The main menus of the logic analyzer are grouped into two
categories: System Level menus and Subsystem Level menus. The
Swstem level menus are:

» System Configuration menu
s [/O memun

The Subsystem Level menus are:

¢ Format (timing and state)
® Trace (timing and state)

¢ Timing Waveforms
* State Listing

There are two menu maps that show you how to move around the
logic analyzer. The menu map in figure 4-2 includes the System
Configuration menu (System Level) and the Format, Trace, and
Display menus (Subsystem Level) for both machines. The menu map
in figure 4-3 is the O menu map.

In figure 4-2, movement from the System Configuration menu to
machine 1 or 2 is in the vertical axis of the map. To move from the
System Configuration menu to either machine you press one of the
menu keys (Format, Trace, or Display). Once you are in either
machine, pressing the menu keys moves you around in that machine
{horizontal axis 1n the menu map).

Using the Menus
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Using the Menus
4-2

Te move from one machine to the other or back to the System
Configuration menu, you use the field in the upper left corner of all
the Subsystem Level menus. This field displays the name of the
analyzer you are currently in. When you select this field a pop-up
appears with the options for changing machines or returning to the
System Configuration menu (see figure 4-1). This field 18 shown in
the menu map to indicate when it is used.

Sys tem
MACHINE 1
HACHINE 2
Hixed Hode

Figure 4-1 Machine Selection Pop-up






/0 Menu Map The I/0 menu is accessed from any menu of either machine by
pressing the [/O key. The 10 menu is a pop-up that appears on top
of the menu that was displayed when you pressed the /0 key You
choose the I/0 option by positioning the eursor on the I/O option and
pressing SELECT. .

_ | erTHER MAcHINE |

1 Ay oo Memy
Ji ( ey O
L]
BOREEN POSITION CURSOR
L: ﬁﬁ ALL IN MENU, THEN A
Y + DISC DPERATIONS PREBS SELECT,
+ RE~232C CONFIGURATION
( ' * EXTERNAL 8NC CONFIGURATION
SELECT * Self Tesls .
T seLect @O
- _J
DISC EXTERNAL BNC
ik OPERATIONS CONFIGURATION
i i A
R§~232C SELF
J CONFTCURATION TEETS
PRINT
OPERATION ] r p '

AL

Figure 4.3. 'O Menu Map
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Menus

introduction This chapter describes all the system, /0, analyzer (state and
timngl, and pop-up menus that you will use on your logic analyzer.
The purpese and functions of each menu are explained in detail, and
we have included many iliustrations and examples to make the
explanations clearer.
The main menus of the logic analyzer are grouped into two
categories: System Level menus and Subsystem Level menus. The
System Level menus are:
» System Configuration menu
* O menn
The Subsystem Level menus are:
¢ Format (timing and state)
¢ Trace (timing and state}
* Timing Waveforms
s State Listing
An illustration of each main menu is given at the beginning of the
section that deseribes the menu, In the illustration, the fields are
numbered according to the order in which they are discussed to
make them easy to reference.
|
System Level When the logic analyzer is turned on and the operating system has
Menus loaded, the System Configuration menu is displayed. [t is in this

menu that you configure your logic analyzer in one of four ways:
timing analyzer only, state analyzer only, two state analyzers, or one
timing analyzer and one state analyzer. You can also name each
internal analyzer and assign pods to them.

Menus
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The 1/Q menu allows you to perform /O tasks with your logic
analyzer The tasks you can do with this menu are:

Print screens

Perform disc operations .
Configure the RS-232-C Interface

Enable the analyzer to perform external triggering

Run self tests on the analyzer

These menus and their functions are described in the following

pages

|

System The System Configuration menu for the HP 1650A Logic Analyzer

Configumtion is shown below The menu for the HP 1651A is simular except that

Menu there are only two pods, with Pod 2 assigned to Analyzer 2. The
fields in the menu that are numbered in the figure are described in
this section.

@ e
\ System Configuration

Rnaiyzer 1 RAnalyzer 2 @ .
®"'- ] Nome HACHINE 7 Unessigned Fods /

Typ Timin Type art

Fod 2

Artloscale

@./ % Pod 1) [ Fod 5 )

Figure 5-1. System Configuration Menu for HP 1650A Logic
Analyzer
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@ Name

You name an analyzer by selecting the Name field under it. An
Alpha Entry pop-up menu will open. The pop-up contains a row of
alpha characters, a row of numeric characters, two arrows, and a box
at the bottom of the menu in which the name appears In the name
box 15 an underscore marker. This marker indicates in what space
your next selection will be placed.

System Configuralion

CURSCR
Analyzer | Anslyzer 2
Name ‘HHEHINE 1 Unassigned Pods
Tupe Tpe [T ST v—
— e s
(Ruteze2lf gjonn Entrg A bone ) =

[ABCOEF GH I JKLHNOPER SR VA Y2
023456750 BE

[MACHINE 1 |

Pod |

MARKER

_ L L
Figure 5.2, Alpha Entry Pop-up Menu

You can name the analyzer in one of two ways. The first way 1s to
position the cursor over the desired character in the pop-up using
the KNOB, then press SELECT. The character appears in the name
box.

The second method is to use the keypad on the front panel. With
this keypad you can enter the letters A through F and the numbers
0 through 9 instead of using the characters m the pop-up.

The arrows in the pop-up move the underscore marker forward or
backward. To move the marker forward, position the cursor over the
right-pointing arrow and press SELECT. To backspace the marker,
position the cursor over the left-pointing arrow and press SELECT,

Menus
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flpha Entry ) .

[ABCDEFGHIJELMNOPQRSTUYHY YZ]

BIAMK SPACE — 0123456769_/ |<1[=]
[MACHINE |

BaCKSPACES UNDERSCDRE MDVES UNDERSCORE
MARKER MARKER T2 THE RIGHT

Figure 5-3. Alpha Entry Pop-up Menu

You can also move the underscore marker with the ROLL keys and
the KNOB, Pressing the left/right ROLL key activates the marker.
Rotating the KNOB places the marker under the desired character.

You can replace a character with a space in one of two ways, Position .
the cursor over the space in the pop-up and press SELECT, or press
the DON'T CARE key on the front panel,

If you want to erase the entire entry and place the underscore
marker at the beginning of the name box, press the CLEAR ENTRY
key on the front panel.

When you have entered the correct name, position the cursor over
Done and press SELECT.

@ Type The Type field defines the machine as either a state analyzer or a
timing analyzer or indicates that a system performance analysis
{SPA) can be done by that analyzer {optional). When this field is
selected, a pop-up selector menu appears. You choose the machine
type by using the KNOB to move the cursor within the menu to the
desired selection and pressing SELECT.
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@ Autoscale

off
Timing
Stete

SPA

System fonfigurelion

Name |HHCHINE 1

analyzer 1 Rnalyzer z

Unassigned Fods

Tupe L\ ML T
Tamang
| Stete |
SPH
1 Agd | I} Fod §

Figure 54. Type Fop-up Menu

The purpose of Autoscale is to provide a starting point for setting
up a measprement. The Autoscale field only appears on & timing
analyzer. When you select Autoscale, you will see a pop-up with two
options: Cancel and Continue, If you select Cancel, the autoscale 15
cancelled and control is returned to the System Configuration

menit.
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Syustem Conrigureiion

@ Pods

HoBslyzer 1 Analyzer 2
Hame Unessigned Pods
Tyne Type B Fod 2
__/-‘-—- Loncel fl
[ 4
[ Continue Tog T |
Cancel
F
Continue T o0 | 1
—————————

Figure 5-5. Auto-scale Pop-up Menu

If you choose Continue, autoscale configures the Timing Format,
Trace Specification, and the Timing Waveforms menus. Any
previous configuration that you have done will be lost. Autoscale
searches for channels with activity on the pods assigned to the
timing analyzer and displays them 1n the Waveforms menu.

Note

Choosing Autoscale erases all previous configurations for
your timing analyzer and turns the other analyzer off if it
was on. If you don't want this to happen, select Cancel in
the pop-up.

Each pod can be assigned to one of the analyzers When the

HP 1650A Logic Analyzer is powered up, Pod 1 is assigned to
Analyzer 1 and Pod 5 is assigned to Analyzer 2. When the

HP 1651A is powered up, Pod 1 is assigned to Analyzer 1 and Pod 2
is assigned to Analyzer 2.

To assign a pod, position the cursor on one of the pod fields and
press SELECT. With the pop-up that appears, you can assign the pod

to Analyzer 1, Analyzer 2, or Unassign it. Pressing the SELECT
key closes the pop-up.



. I/0 Menu

system Configuration
Analyxer 1| Rnolyzer 2
Hame unsszigned Fods
Type Type [ OTFf ] annlyzer 1
Annlyzer 7 !_|
{_Autoscale ) Unassrgned  fa
TOC ©
1 Foo | | [ FPog § ]
[ e
Analyzer 1
| ___Analyzer 2
Unassigned
Figure 5-6 Pod Assignment Pop-up Menu
|

You can access the I'O menu from any other menu in the system by
pressing the /0 key on the front panel. The I/0 menid lopks similar
to that shown helow. It lists seven options Use the KNOB to roll the
cursor through the menu. When the cursor is positioned over the
option vou destre, press SELECT.

}O Menu

* Dane
1)— + Print Screen
@——1 « Print All
3 — » Disc Operations
@ - * RS-232.C Configuration
@ —— » External BNC Configuration
®—1  Self Test

To exit the I/Q menu, position the curser over the Done option and
press SELECT. This returns you to the menu you were in before you
pressed the IO kev The other six options will be covered in detal in
the remainder of this section.
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Menus

@ Print Screen

@ Print All

When vou select the Print Screen option, the information on the

screen 15 frozen and the message “PRINT in progerss” appears at

the top of the display. This messege will not print. Only the STOP
key 1 operational while data is being transferred to the printer. If
vou wish to stop a printout before it 15 completed, press the STOP

key.

The Print All option prints not only what is displayed on screen but
what 1s below, and, in the Format Specification, what is to the right
of the screen at the time you Initiate the printout.

Note

Make sure the first line you wish to print is on screen
when you select Print All Lines above screen will not
print,

Use this option when you want to print all the data in menus like,

Timing Format Specification
State Format Specification
State Trace Specification
State Listing

Disc Directory

Symbols

* B » & & &

If there 15 information below the screen, the information will be
printed on multiple pages. In Tuming and State Format
Specifications, the print will be compressed when necessary to print
data that is off-screen to the right.

When you select the Print All option, the information on the screen
is frozen, and the message *“PRINT in progress” appears at the top
of the display. This message will not print. If you wish ta stop the
printout before it is completed, press the STOP key on the front
panel,



@ Disc Operations

CPERATICNS Disc Dperatiens
FIELD e
r __ Load from fite
Siere
fAutcload
Topy
bupiicate Disc Luoz Description
Pack Dlst
Ran e
Purge
ARRCWS Format Disc
1650/ conf g TIAING DEMO
168000_1[8 INVersa_nssem New IAL for NG6Sc00 I
[“+ INVERSED 1650/1canfig TINING STATE RMIXED DISPLAYS .
MIXEDDERD 1650/1_conlig HI%ED nODE DEMO
PYTEST. 1650/ 1_system HP |650 System Selftest Rev 04 0N
TATEDEHRD 16%0/1_ronfig STATE DENO
SYSTEN. t650/1 sustem HFIE50 System Sof luore Pev Q4 00
FILES
DOH DISC

The Disc Operations option allows you to perform operations on
your disc and with the files on vour dise. For example, you can load
a file from your dise, store a file to yvour disc, or format a dise. The
following pages describe the disc operations. For additional
information on the disc operations, refer to Chapter 10, *Dise Drive
Operations.’

When you select Disc Operations, a new menu pops up This menu
is divided in two sections separated by a horizontal line The top
section displays the disc operation that is to be performed and the
file or files that will be affected. The bottom section displays the
files on the dise in alphabetical order. It also states the type of the
file and a deseription, if one was specified at storage [f no disc is in
the disc drive or if the disc is not a supported format, the
appropriate message will be displayed.
FILE FIELD

yal

Figure 5-7. Disc Operations Menu

Halfway down the bottom display are arrows at each side of the
sereen, These arrows tell you which file is to be operated on. To roll
through the list of files, press the up/down ROLL key and rotate the
KNOB. The file that is between the arrows in boldface type also
appears in the FILE field in the top section of the display.
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The top section of the menu contamns different tvpes of fields.
Pressing the Done field exits the Dise Operations menu and the
I/O menu, returming you to the menu you were in before you
pressed the /O kev. The field on the left-most side of the display is
the operations field [t tells you which disc operation is to be
performed. Next to that will usually be one or two file fields that
tell you which file or files are to be acted upon, For several
operations another field will appear in the top section.

The Execute field executes the disc operation appearing in the
operations field. For non-destructive operations, when Execute 1s
selected the operation is immediately performed. For destructive

operations a pop-up appears with two options: Cancel and Continue

Cancel lets you change your mind before the action 1s taken,
preventing any data from being lost mistakenly. Continue executes
the operation.

If you select the operations field, you will see & pop-up menu with
nine options for disc operations, as shown. Each operation will now
be discussed in detail.

P

Load

Store

Autoload

Copy

buplicale Disc |

Pack Disc

Rename

Purge

Format Disc

DLec Operations
Loed tram file [INVERGED
Slore
®Ruloloed
Copy o
43 L§]
Fapiicets rse| Lrigiton
Fack Oisc
Rensme
Purge
Foral birc 188071 _canf1p TINING DENO
1630008 1nveErse_assem New IAL for MGBOLO I3

1650/t config
1650/ tacent1g
I65041_syslem
16507 1_cenfig
165071 _sgsiem

TIMING $TATE MIXER DISPLRYS
HIXED AODE DENOQ

HP1650 System Seiftes! Rev 04.00
STATE DEHD

HP1850 Systam Scf twere Rev 04 OO0

.

Figure 5-8. Disc Operations Pop-up Menu



Load. The Load operation allows vou to load configuration files
lincluding symbol tables), and inverse assemblers from a disc.
Executing a Load operation loads the logic analyzer with the file
whose name appears in the fiie field in the top section of the Disc
Operations menu. Loading symbols or inverse assemblers replaces
those that are linked to the current configuration.

When a Load operation 1s executed, a message “Loading file from
disc appears at the top of the display. After the file has been
loaded, this message is replaced by ‘‘Load operation complete.”

Disc fperations

Figure 5-9. Load Operation

Store. The Store operation allows you to store all the set-up
information, data and inverse assembler links for the analyzer in a
configuration file. You cannot store mmformation for only one of the
internal analyzers. The information and data present in the logic
analiyzer at the time the Store 18 initiated is stored on the disc

When you select Store from the operations pop-up menu, the top
section of the Disc Operations menu looks similar to that shown in
figure 5.10. In addition to the operations and file fields, there is a
File description field You can write an optional description of the
file you are storing in this field. A file description 1s not necessary
but may help 1dentify a file in the future.

When you name the file that yon are storing, you must begin the
file natne with a letter The name can contmin up to ten cheracters.
It can be any combination of letters and numbers, but it cannot
contain any spaces.

Entering a file description is similar to naming a file with three
exceptions: you can enter up to 32 characters, start the description
with a number, and enter spaces,

When you Execute the Store operation, the message *“Storing
configuration to disc” appears at the top of the display. After the file
has been stored, the message is replaced with *“Store operation
complete” and the file name appearts 1n the bottom section of the
Disc Operations menu with its file type and a description, if you
gave it one.

Menus
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bise Operations

Flle deseription [TINING STATE NIXED DISPLAYS } CExecute )

Figure 5-10. Store Operation

Autoload. The Autoload operation allows a specified configuration
file to be loaded at power up When you select Autoload, the top
section of the Disc Operations menu locks similar to that shown
below. A field appears next to the operation field. When you select
this field, a pop-up menu appears with the choices Enable and
Disable Enable causes the specified file to be automatically loaded
at power up Disable prevents any file from being loaded at power

up.
Digc Operetions

HUtoload Ensbie fite INVERSED
Current sutpiond siatus Disabied

Current autoiosd file

Figure 5-11. Autolead Operation

The file name in the file field can be changed with one of two
methods. One method 1s to press the up/down ROLL key and rotate
the KNOB to scroll through the list of files until the name of the
desired file appears in the file field. The other method is to select
the file field and use the Alpha Entry pop-up menu and the front
panel MENU keypad to enter the name.

Below the operations ané file fields are two information lines. The
first line indicates the status of autoload (Enable or Disable), and
the second line tells you which file, if any, is enabled for autoload.
When you select either Enable or Disable the autoload status of &
file will not change until you select Execute.

When vou select Execute, after selecting Enable, the file whose
name appears in the file field is selected for autoloading. The
autoload status line will say Enable, and the autolcad file line will
state the name of the file. Also, a file labeled AUTOLOAD is added
to the bottom section of the display. This file is not a configuration
file It contains information the logic analyzer needs to load the
chosen file at power up If you disable autoloading, the file labeled
AUTOLOAD does not disappear. You must Purge it to erase it from
your disc. The Purge disc operation is covered later in this chapter.



If Autoload is disebled, the logic analvzer will load the default
configuration at power up.

Copy. The Copy operation allows you to copv a file to the same dise
or to another disc. When you select Copy, the top section of the Dise
Operations menu will ook similar to that below.

bisc Operations
I Copy file INVERSED to | INVERSED

Figure 5-12. Copy Operation

Notice that there are two file fields. You can spemfy the file you are
copving from and the file you are copying to When you select either
file field, vou will get an Alpha Entry pop-up menu. You can use
this menu and the MENU keypad on the front panel to enter the
name of the file. For the file that you are copying from, it ig usually
easier to use the up/down ROLL key and the KNOB to select one of
the files on the disc rather than to use the Alpha Entry menu,

When vou select Execute you will see a pop-up that tells you to
insert the disc onto which you want to copy the file, There are also
two fields in the pop-up. One is labeled Continue You select
Continue after you have inserted the disc and are ready to copy the
file. The other field is labeled Stop. Selecting the Stop field halts
the copy and returns you to the Disc Operations menu.

If you insert the destination disc and seleet Continue, the file will
be copied. If the file 1s long, you might have to swap the source and
destination discs again. The logie analyzer tells you if yon need to
reinsert the source disc to continue copying the file. You can also
copy to the same disc, making the source and destination dise the
same.

Duplicate Disc. The Duplicate Disc operation allows you {o
duplicate all the [les on one disc to another. When you select this
option, only the operations field appears in the top section of the
Disc Operations menu The dise is automatically formatted in this

operation.

Disc Operntions -mn:

Figure 5-13. Duplicate Disc Operation
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When you select Execute, you will see a pop-up with a message
telling you what occurs when a dise is duplicated. The pop-up also
contains two fields; Cancel and Continue. Cancel stops the
duplicating process and returns you to the Disc Operations menu,
Continue executes the operation. If you select Comtinue, the display .
goes blank except for the message “Insert source disc — hit select
when ready” Insert the dise you want to duplicate and press
SELECT. After the logic analyzer reads the dige, 1t displays the
message “Insert destination disc — hit select when ready.” Insert the
disc to which you want to copy and preas SELECT. The analyzer will
tell you that it's wrting to the dise

buplicate Disc

Duplicate disc wses ell of syslem rém 1o heip speed up
the process af duplicating discs This wili DESTROY
the current configuralicn end date and Will require &
reboel of the sysiem When duplication 1e complele

Figure 5-14. Duplicate Disc Pop-up Menu

The process of duplicating a disc is an iterative one; ie., more than .
one swapping of discs may be necessary before all files are

transferred. If this is the case the logic analyzer will repeat the

message telling you to insert the source disc. Insert the source dise

and press SELECT. The analyzer remembers where it stopped

duphcating the first time and starts reading from that location.

When the analyzer 15 ready, insert the destination disc and press

SELECT. You will never have to swap discs more than three times.

After the duplication process is complete, the logic analyzer displays
& mesgage telling you what to do next. [f you want tc copy another
dise, press the FORMAT key on the front panel. The analyzer will
repeat its message to insert the source disc. If you do not want to
copy any more discs, insert the system disc and press the SELECT
key. This reboots the system.

Note

and data on the destination disc. Make sure that the disc

Duplicating a disc destroys any existing configurations .
to which you are duplicating is the correct disc

Menus
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Pack Disc, The Pack Disc operation reorganizes the files on the
dise, making room for more When a file is purged, 1t is not removed
from the disc even though it doesn't appear in the Dise Operations
menu Packing a disc moves files up, creating space at the bottom of
the disc memory.

When you select Pack Disc, the top section of the Dise Operations
menu looks similar to that shown below. Selecting Execute starts
the process After the packing 1s completed, the message “Disc
packing complete' appears at the top of the screen.

pisc Dperations
Fach Dist

Figure 5-15. Pack Disc Operation

Rename. The Rename operation lets you rename a file When you
select this option, the display will look similar to that shown below,

You will see & file field that tells you what the old name of the file
is, and a file field that tells you what the new name will be. If you
select either one of the file fields, an Alpha Entry pop-up menu
appears. You can use this menu and the MENU keypad on the front
panel to enter the name of the file. For the field with the old file
name, it is usually easier to use the up/down ROLL key and the
KNOB to select the desired file rather than to use the Alpha Entry
POp- Up menu,

To start the rename operation, select Execute. The file will be
renamed and relocated alphabetically in the file list in the bottom
section of the Dise Operations menu.

If you try to rename a file with a name that already exists, a
message will tell you that a file already exists with that name, and
the file will not be renamed.

Pisc Operations
Rensme file IRVERPSED 1o | DRANTEST
Figure 5.16 Rename Operation
Menus
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Purge. The Purge operation allows vou to delete a file from a disc.
When you select this option, the display will look similar to that
shown below.

The file field contains the name of the file to be purged. You can .
change the file in this field etther by positioning the cursor on the

field and selecting it to access an Alpha Entry pop-up menu, or by

}_J?ing the up/down ROLL key and the KNOB to move among the

iles.

When you select Execute you will see a pop-up with the choices
Cancel and Continue Cancel lets you stop the Purge operation
and returns you to the Disc Operations menu. Continue purges
the file whose name appears ir: the file field.

Note

A purged file cannot be recovered. Make sure the file that
is being purged is the correct one,

Disc Operstlons

Purge file | INVERSED

Figure 5-17, Purge Operation

Format Disc. The Format Disc operation formats a disc, purging
all previous files on the disc When you select this option, the
display will look similar to that shown 1n figure 5-18.

Selecting Execute gives you a pop-up with the choices Cancel and
Continue Cancel stops the format operation and returns you to the
Disc Operation menu If you select Continue, the disc will be
formatted. The message “Disc format 1n progress” will appear at the
top of the screen When the formatting is complete, all the files will
be deleted.

Note
Formatting a disc purges all the files on the disc. Make .

sure the disc is the correct one to be formatted because
purged files cannot be recovered.
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@ RS-232-C
Configuration

bisc Dperstions

Figure 5-15. Format Disc Operation

The R8-232-C Configuration option in the I/O menu enables vou
to configure the logic analyzer for sending configurations, waveforms
end listings to & printer or controller.

The lagic analyzers will print to the Hewlett-Packard Thinkdet,
QuietJet and LaserJet series printers, and to Epson compatible
R3-232C printers with graphic capabilities. The RS-232C interface
on the analyzers is already set up for the Hewlett-Packard printers
with the exception of the printer type and paper width. If you have a
non-HP printer, refer to your printer manual for its interface
requirements and change the logic analyzer's interface configuration
as instructed

When you place the cursor on the RS-232-C Configuration option
and press SELECT, you will see the following menu.

 _ R
BS=252=C Configuratlon

Frotlocol XON/¥DFF

bete Bits
Stop Bits 1 |I|
Farity '
Beud rate
Printsr Pepar uloth

Figure 5-19. R8-232-C Configuration Menu
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This is the default configuration for the R5-232C interface. Each of
the fields in the menu lets vou change an attribute of the interface.
The Done field returns you to the menu you were in before you
pressed the /O key The interface atiributes and their menus are
discussed in the following pages.

Protocol. When you select the Protocol attribute, vou will see a
pop-up menu with the ¢hoices None and XON/XOFF. If vou have a
Hewlett-Packard printer, this should be set to XON/XOFF, which 15
also the default.

None
XON/XOFF

Figure 5-20. Protoco! Pop-up Menu

Data Bits. If vou select the Data Bits attribute field, you will see a
pop-up with which vou can choose 7 or B bits. The default is 8 for
the Hewlett Packard printers.

Figure 5 21. Data Bits Pop-up Menu

Stop Bits. With the Stop Bits attribute field you can specify 1,
1 1/2, or 2 stop bits per character The default is 1 for the Hewlett-
Packard printers.

1
1172
2

Figure 5.22, Stop Bits Pop-up Menu

Parity. Tre Parity attribute field allows you to set the parity of the
logic analyzer to match the parity of vour printer. When you select

this feld, vou will see a pop-up with three choices' None, Odd and
Even. The default setting is None,



None |
0dd
Even

Figure 5-23. Parity Pop-up Menu

Baud Rate. When you select the Baud Rate attribute field, you will
see a pop-up with eight chowes for the baud rate: 110, 300, 600,
1200, 2400, 4800, 9600 and 19,200. Choose the baud rate that
matches your printer. The default for the Hewlett-Packard printers is
8600,

110 ]
300

600

1200
2400
48500
9600
19200

Figure 5-24 Baud Rate Pop-up Menu

Printer. You can specify which printer you are using by selecting the
Printer attribute field and choosing one of the options in the pop-up.
The options are Thinkdet, Quietdet, Laserdet, and Alternate.
Alternate allows you to use an Epson compatible printer. The
default printer option is Think.Jet.

"

Thinkdet |
Quietdet
LeserdJet
Rlternate

Figure 5-25. Printer Pop-up Menu

Paper Width. The logic analyzer offers twoe options for paper width:
8.5 inch and 13.5 inches. Selecting the Paper Width attribute field
gives you a pop-up with which you can make your choice

Menus
5-19



Menus
520

51 External BNC
Configuration

B Selt Test

8.5"
13.5%

Figure 526 Paper Width Pop.up Menu

The HP Thinkdet and HP LaserJet series printers require a paper
width of 8.5 inches and the HP QuietJet series printers require a
paper width of 13.5 inches. If you have an HP ThinkJet or HP
LaserJet printer but have set the paper width to 13.5 inches, the
logic analyzer tells the printer to compress the print so it will fit on
a page. The results may not be satisfactory, If you have an Epson
compatible printer, check your printer manual to see which mze is
required.

On the back panel of the logic analyzer are two BNC connectors
with which you can hook the logic analyzer to a controller or to
other mstruments The External BNC Configuration option in the
I/O menu identifies one of the two interna] machines to be the
trigger for an external 1nstrument

When you select this option you will see a field next to the words
“BNC output armed by" Selecting this field gives you a pop-up with
either two or three options One option 18 Off. This indicates that
the logic analyzer will not trigger an external instrument. The other
options are the internal analyzers, listed by name. You can select the
analyzer for triggering your external instrument by using the KNOB
to position the cursor on the appropriate name and pressing
SELECT.

If for some reason both of the internal analyzers are off, selecting
the External BNC Configuration option gives you the message
“BNC output armed by : Off (note: both machines are off)”

The Self Test option in the /0 menu allows you to run a self test
on the logic analyzer. The self test 18 on the master dise. Selecting
this option gives you a pop-up telhng you what effect the self test
has on the analyzer The pop-up alse contains two fields: Cancel and
Start Self Test. Cancel lets you change vour mind about running
the self test. Selecting this field returns you to the I/O menu.



Subsystem
Level Menus

Selecting the Start Self Test field canses your logic analvzer to load
the self test from the disc and run through it. Before selecting this
field vou must insert the master disc with the self test on it.

Note

Running the self test destroys all current configurations
and data. Make sure that you save aayv Important
conflgurations on a disc before running any of the self
tests.

The HP 1650A/51A Logic Analyzers are configured for
measurements through the Timing and State Format and Trace
Specification menus. The Format menus can be accessed by
pressing the FORMAT key on the front panel, and the Trace menus
by pressing the TRACE key.

The Format Specification menus let you configure the loge
analyzer to group chennels from your microprocessor into labels you
assign for your measurements, You can set the thresheld levels of
the pods assigned to the analyzer, assign labels and channels, specify
symbols, and, in the case of the state analyzer, set elocks for
triggening. |

The Trace Specification menus allow you to configure the logic
analvzer to capture only the data of interest in your measurement,
In the timing analyzer you can configure the analyzer to trigger on
specific patterns, edges, or glitches. In the state analyzer you can
configure the analyzer to trigger on a sequence of states,

At power up, the logic analyzer is configured with a default setting,
You can use this default setting to make a test measurement on the
system under test. It can give you an 1dea of where to start your
measurement.

Each of the Format and Trace Specification menus will be covered
in this chapter. For examples on setting up configurations for the
Timing and State analyzers, refer to your Getting Started Guide for
the HP 16504/51A Logiec Analyzer or chapters 7 and 8 of this
manual.
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Timing and State At power up the Timing and State Format Specification menus

Fi look basically the same, with a few exceptions in the state analyzer.
ormat oo . X .
P The Timing Format Specification menu looks like that shown
Specification below:
Menus ®
F————
THCHINE | |~ Yiming Formet Specificetion lSDB:LfE Sympals j
®\ G — )
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= mpm 15 a7 ]
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Figure 527, Timing Format Specification Menu
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The State Format Specification menu for the HP 1650A looks like
the following:

MACHINE 2 }~ Staile Formet Specificetion { Specify Symbols )

Clock

o —®

Pod 5

TTY =
Clack ‘l]

Activgt 3434542354544

Caver P 15 ar o ACTIVITY INDICATOR

a [evervoveevinvans |

—0f1-

=0f1-

ori-

Tori-

-Df1-

=Df1=-

—Df1-

=Drf-

—0rf=

—0rf-

"

Figure 5.28. State Format Specification Menu for HP 1650A

The State Format Specification menu for the HP 16514 is similar
to that for the HP 1650A except that Pod 2 appears in the menu
nstead of Pod 5.

These menus show only one pod assigned to each analyzer, which is
the case at power up Any number of pods can be assigned to one
analyzer, from none to all five for the HP 1650A, and from none to
two for the HP 1651A_ In the Format menus, only three pods appear
at a tume in the display. To view any pods that are off screen, press
the left/right ROLL key and rotate the ENOB The pods are always
positioned so that the lowest numbered pod is on the right and the
highest numbered ped i on the left.
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Timing and State

Format

Specification
Menu Fields
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Seven types of fields are present in the menus. They are:

11 Label

21 Polarity {Pol)

31 Bit assignments

4} Pod threshold

51 Specify Symbols

6) Clock (state analyzer only}

71 Pod Clock (state analyzer only)

& portion of the menu that is not a field is the Activity Indicators
display. The indicators appear under the active bits of each pod, next
to “Activity > When the logic analyzer is connected to your target
system and the system is runmng, you will see | in the Activity
Indicators display for each channel that has activity. These tell you
that the signals on the channels are transitioning.

The fields 1n the Format menus are described in the following
sections. The descriptions apply to both the timing and state
analyzers unless noted otherwise,

The label column contains 20 Label fields that you can define, Of
the 20 labels, the logie analyzer displays only 14 in timing and 11
in state at one time To view the labels that are off screen, press the
up/down ROLL key and rotate the KNOB The labels scroll up and
dowu. To deactivate the serolling, press the ROLL key again.

To aceess one of the Label fields, place the cursor on the field and
press SELECT. You will see a pop-up menu like that shown below.

Turn label on
Modify labsel
Turn Iabet off

Figure 5-29. Label Pop-up Menu

Turn Label On. Selecting this option turns the label on and gives it
a default letter name If you turned all the labels on they would be
named A through T from top to bottom. When a iabel is turned on,
bit asgignment fields for the label appear to the right of the label
under the pods.



@' Polarity (Pol)

3 Bit Assignment

Modify Label. If you want to change the name of a label, or want
to turn a label on and give it a specific name, you would select the
Modify label option. When you do, an Alpha Entry pop-up menu
appears. You can use the pop-up menu and the keypad on the front
panel to name the label. A label name can be a2 maximum of six
characters

Turn Label Off. Selecting this option turns the label off. When a
label is turned off, the bit assignments are saved by the logic
analyzer. This gives you the option of turnming the iabel back on and
still having the bit assignments if you need them The waveforms
and state listings are also saved.

You can give the same name to a label in the state analyzer as in
the timung analyzer without causimg an error. The logic analvzer
distinguishes between them An example of this appears in chapter 7
of the Getting Started Guide for the HP 1650A/51A Logic Analvzers.

Each label has a polarity assigned to it. The default for all the
labels is positive ( +1 polarity. You can change the polarity of a label
by placing the cursor on the polarity field and pressing SELECT.
This toggles the polarity between positive ( +) and negative (),

In both the timing & state analyzer, negative polarity inverts the
data.

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

The convention for bit assignment is

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

At power up the 16 bits of Pod 1 are assigned to the timing analyzer,
and the 16 bits of Pod 5 are assigned to the state analyzer.
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To change a bit assignment confipuration, place the cursor on a bit
assignment field and press SELECT You will see the following pop-
up menu

15 B7 g

],, **tt'-ttl

Figure 5-30 Bit Assignment Pep-up Menu

Use the KNOB to move the cursor to an asterisk or & period and
press SELECT The bit assignment toggles to the opposite state of
what 1t was before When the bits (channels) are assigned as desired,
place the cursor on Done and press SELECT. This closes the pop-up
and displays the new bit assignment.

Assigning one channel per label may be handy 1n some applications
This 15 illustrated in chapter 7 of the Getting Started Guide for the
HP 1850A:51A Logic Analyzers. Also, you can assign a channel te
more than one label, but this usually i1so’t desired.

Labels may have from 1 to 32 channels assigned to them, If you try
to assign more than 32 channels to 2 label, the logic analyzer will
beep, indicating an errot, and a message will appear at the top of
the screen telling vou that 32 channels per iabel is the maximum.

Channels assigned to a label are numbered from right to left by the
logic analyzer. The least significant assigned bit ILSB} on the far
right 15 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. Aithough labels can
contain split fields, assigned channels are always numbered
consecutively within a label. The numbering of channels is
illustrated with the figure below.

[AREHINE 1 |- Timing Formst Specification specily Symbols

Pod 3 Pod 2 Pog |
TIL, TT ] | ]
HERIVITY  comcmomccimmciie mmmmmmemammmmms e temm—smeres
Lebel Pol 13 67 Q 13 B7 1] 1S B7 0
FO0_1 — wevwmne] [sov  wee  vew | [esuees rrnmrreess)
01—
-0rf=
BIT 3t BIT 19 BIT A BIT 0

Figure 5.31. Numbering of Assigned Bits



iT) Pod Threshold Each pod has a threshold level assigned to 1t For the HP 16514
Logic Analyzer, threshold levels may be defined for Pods 1 and 2
mndividually. For the HP 16504 Logic Analyzer, thresheld levels may
be defined for Pods 1, 2 and 3 individually, and one threshold for
Pods 4 and 5. It does not matter if Pods 4 and 5 are assigned to
different analyzers. Changing the threshold of one will change the
threshold of the other

If you place the cursor on one of the pod threshald fields and press
SELECT. you will see the following pop-up menu.

TTL
ECL
User=def ined |

Figure 5-32. Pod Threshold Pop-up Menu

TTL sets the threshold at +1.6 velts, and ECL sets the threshold at
- 1.3 volts,

The User-defined option lets you set the threshold to a specific
voltage between -9.8 V and +9.9 V. If you select this option vou will
see @ Numeric Entry pop-up menu as shown.

Pod Threshold

+ 0.0V

Figure 533, User-defined Numeric Entrv Pop-up Menu

You can change the value m the pop-up either with the keypad on
the front panel or with the KNOB, which vou rotate until you get
the desired voltage When the correct voltage is displayed, press
SELECT. The pop-up will close and your new threshold will be
placed in the pod threshold field.

In the state analyzer, the same threshold level applies to a pod's
clock as to its 16 data bits.
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The logic analyzer supplies Timing and State Symbol Tables in
which vou can define a mnemonic for a specific bit pattern of a
label. When measurements are made by the logic analyzer, the
mnemonic is displayed where the bit pattern occurs 1if the Symbol
base 15 selected.

It 15 possible for you to specify up to 200 symbols in the logic
analvzer If vou have only one of the mternal analvzers on, ali 200
svmbols ean be defined 1n 1t If both analyzers are on, the 200
svmbols are split between the two For example, analyzer 1 may have
150, leaving 50 available for analyzer 2.

To access the Symbol Table 1n either the State or Timing Format
Specification menus. place the eursor on the Specify Symbols field
and press SELECT You will see a new menu as shown Ths is the
default setting for the Symbol Table in both the tirmng and state
analyzers.

p-

MACHINE | = Symbol Table
Symbal

Lsber [FEET Bose vien size 57

Figure 5-34. Symbol Table Menu
There are four fields in the Symbol Table menu. They are:

s Label

* Base

* Symbol view size
+ Symbol name

Label. The Label field 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



MACHINE 1 ~ Symbol Tawle

Symbo
Laba z;““ Base v?n: ;lz! ]
MNen Su tg:
FTACE
7N
ROCE
BATA | CLOCK
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e uns
", DTACK

N\ feose
\ DATA

Figure 5-35 Label Pop-up Menu

Each label has a separate symbol table. This allows you to give the
same name 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. The base you choose here will affect the
Find Pattern field of the Timing Trace Specification menu: 1n the
timing analyzer, or the pattern field of the State Trace

Specification menu in the state analyzer These are covered later mn
this chapter.
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To change the base, place the cursor on the field and press SELECT
You will see the following pop-up menu.

MACHIME | = Symbot Table
Suymbg )
Lenel By vied 5128 E

Binar

Octal
Decimal
Hexadecimal
RSCIL

Figure 5-36 Base Pop-up Menu

If more than 20 channels are assigned to a label, the Binary option
is not offered in the pop-up The reason for this is that when a
symbol 15 specified as a range, there 1s 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 vour symbols represent. ASCII
characters represented by the decimal numbers 0 to 127 (hex 00 to
7F) are offered on vour legic analyzer Specifying patterns and
ranges for symbols is discussed in the next section

Note

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



Symbol View Size. The Symbol view size field lets you specify
how many charaeters of the symbol name will be displayed when the
symbol 15 referenced in the Timing and State Trace Specification
menus, the Timing Waveforms menu, or the State Listing menu.
Selecting this field gives you the following pop-up.

MACMINE ¢ = Symbol Table
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Figure 5-37. Svmbol View Size Pop-up Menu

You can have the logic analyzer display from 3 to all 16 of the
characters in the symbol name. For more information see *Timing
Trace Specification Menu," State Trace Specification Menu,”
“Timing Waveforms Menu,” and “State Listing Menu" later in this
chapter

Symbol Name. When you first access the Symbol Table, there are
no symbols specified The symbol name field reads *New Symbol." If
vou select this field, you will see an Alpha Entry pop-up menu on
the display Use the pop-up menu and the keypad on the front panel
ta enter the name of your symhol, A maximum of 16 characters can
be used in a symbol name.
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When vou select the Done Feld in the Alpha Entrv pop-up menu,
the name that appears in the symbol name field is assigned and two
more fields appear 1n the display

NRCHINE | = Symbol Table
Simbn |
tabe| [CLOCH Bese LlBd §]ze
[EERD! ) Fevtern]

Figure 5-38 Symbol Defined as a Pattern

The first of these fields defines the symbol as either a Pattern or a
Range [f vou place the cursor on this field and press SELECT, it
will toggle between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting this field gives you a pop-up with
which you can specify the pattern. Use the keypad and the DON'T
CARE kev on the front panel to enter the pattern. Be sure to enter
the pattern in the numeric base that you specified in the Base field

Specify Pettern:
85C4

Figure 5-39. Specify Pattern Fop-up

If the svmbol 15 defined as a range, two fields appear in which you
gpecify the upper and lower boundaries of the range

HACHINE 1 - Symbol Tebls
Symbao |
Label Base view size [ 9]
PERD 1 [65ca]
]

Figure 5.40 Symbol Defined as a Range



Selecting either of these fields gives vou a pop-up with which you
can specify the boundary of the range.

Specify Number:
tFFF

Figure 5-41. Specify Range Pop-up

You can specify ranges that overlap or are nested within each other
Don't cares are not allowed.

To add more symbols to vour symbo! table, place the cursor on the
last symbol defined and press SELECT A pop-up menu appears as
shown.

Modify symhol
Insert new sumbol
Delete symbol

Figure 542. Symbol Pop-up Menu

The first option in the pop-up 15 Modify symbol. If you select this
option, you will see an Alphz Entry pop-up menu with which you
can change the name of the symbol.

The second option 1n the pop-up is Insert new symbol. It allows
vou to specify another symbol. When you select it, you will see an
Alpha Entry pop-up menu. Use the menu and the keypad on the
front panel to enter the name of your new symbol. When you select
Done, your new symbol will appear in the Symbol Table The third
option 1n the pop-up 1s Delete symbal If you select this option, the
svmbol will be deleted from the Symbol Table,
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Leaving the Symbol Table menu. When you have specified all
vour svinbols, you can leave the Symbol Table menu in one of two
ways One method is to place the cursor on the Done field and press
SELECT. This puts you back in the Format Specification menu
that you were in before entering the Symbol Table. The other
method is to press the FORMAT, TRACE, or DISPLAY kevs on the
front panel to get vou into the respective menu

&' Clock The Clock field is present 1n the Format Specification menu for
only the state analyzer. This field displays the ciocks for clocking
vour system. The display will be referred to as the “clocking
arrangement

The HP 1650A Logic Analyzer has five clock channels, each of which
is on a pod. The clocks are connected through the pods simply for
convenience The clock channels are labeled J, K, L, M, and N and
are on pods 1 through 3, respectively. The clocking of the state
analvzer 15 synchronous with your system because your analyzer
uses the signals present 1n your system. The signal you use must
clock the analyzer when the data you want to acquire is valid

The HP 16514 Logic Analyzer has two clock channels, each on one
of the pods. The J clock is on pod 1 and the K clock is on pod 2

When vou select the Cloek field, vou will see the following pop-up
menu with which vou specify the clock.

Specify Clock { Done )

Jé

JITO v L[] w5 ]

Figure 543 Clock Fop-up Menu

You can use one of the clocks alone or combine them te build one
clocking arrangement.
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If vou select a field to the right of one of the elocks in the pop-up,
vou will see another pop-up menu:

specify Clock

Ji

SN LIEEIEE

J]+*

L Bl Rl B

Figure §-44 Single Clock Pop-up Menu

You can specify the negative edge of the clock, the positive edge,
either edge, a high level, a low level, or the clock to be off.

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

For example, if you select ! for the J elock, 1for the K clock, _ for
the M clock, and = for the N clock, the resulting clocking
arrangement will appear in the display as:

Clock
[C 2L + Kt DY s CH_ +N- )

Figure 545 Example of a Clocking Arrangement

With this arrangement, the logic analvzer will clock the data when
there is a negative edge of the J clock OR a positive edge of the K
clock, AND when there 1s a low ievel on the M clock OR a high level
on the N clock

You must always specify at least one elock edge If you try to use
only clock levels, the logic analyzer will display a message telling
you that at least one edge is required.
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@ Pod Clock Your logic analyzer has the capability of clocking data in three

different ways. The pod Clock felds in the State Format
Specification menu allow you to specify which of the three ways
vou want to ¢lock the data.

Each pod assigned to the state analyzer has a pod Clock field
associated with it. As with the Clock field discussed 1in the previous
section, the pod Clock fields are present only 1n the state analyzer
Selecting one of the pod Clock fields gives you the following pop-up
menu;

Normal
Demul tiplex

|Hixed Clocks
Figure 546 Pod Clock Field Pop-up Menu

Normal. This option specifies that clocking will be done in single
phase, That is the elocking arrangement located in the Clock field
above the pods 1n the State Format Specification menu will be
used to clock all the pods assigned to this machine.

For example, suppose that the Clock field looks like the following:

Clock
CJL + KT

Figure 517 Example of a Clocking Arrangement

In Normal mode the state analyzer will sample the data on any
assigned pods on a negative edge of the J clock OR on a positive
edge of the K clock,

Demultiplex. With the HP 1650A/51A Logic Analyzers, you can
clock two different types of data that occur on the same lines. For
instance, lines that transfer both address and data information need
to be clocked at different times in order to get the right informatien
at the right time. The Demultiplex option provides the means to do
this.



When you seleet the Demultiplex option, the pod Clock field
changes to “Master | Slave,' and two clock fields appear above the
pods where just one Clock field used to be These fields are the
Master Clock and Slave Clock, as shown:

MACHINE & [~ Siote Formet Specificmtion
HMesier Clock Siave Clock
¥

Fod 5

ActlvilYy e

Labe! Pol 7 av [1]

] [cecmcemanasanaas ]

—Dri-

=D1f=-

01—

-0ri-

-

=0r1—

=01 1=

—Ri1-

=011

—011-

Figure 5-18. Master Clock and Slave Cloek

Demultiplexing is done on the data lines of the specified pod to read
only the lower eight bits. This is two-phase clocking, with the
Master Clock following the Slave Clock, The analyzer first looks
for the clocking arrangement that vou specify in the Slave Clock.
When it sees this arrangement, the analyzer blocks the data present
on bits 0-7 of the pod, then waits for the clocking arrangement that
you specify in the Master Clock, When it sees this arrangement, it
again clocks the data present on bats 0.7 of the ped, The upper eight
bits of the pod are ignored and don't need to be connected to your
system.

Notice, the bit numbers that appear above the hit assignment field
have changed. The bits are now numbered 7....07....0 instead of
15....87....0. This helps you set up the analyzer to clock the right
mformation at the right time
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The address/data lines ADG-ADT on the 8085 microprocessor are an
example of Demultiplex During part of the operating time the lines
have an address on them, and during other times they have data on
them. Hook the lower eight bits of one of the pods to these eight
lines and set the Slave and Master Clocks =0 that they clock the

data and the address at the proper time

In this example, vou may choose to assign the bits in the State
Format Specification menu similariy to that shown below In this
case vou would want to clock the address with the Slave Clock and
the data with the Master Clock.

HACHINE 2 |~ Stalp Format Specificotion

Hester Clock
Kr

Pnd 5

Activdly e
Label Fol 7 oy Q
GDDR [ ansnswns |
DATH I ----- -

=0f1=

—Oir-

=11~

-Dff-

=0rf—

-

=aff=-

ri-

~f 1=

Speciiy Symbols

Slmue Clock
Et

Figure 5-48. Bit Assignments for Master and Slave Clocks

The Master and Slave Clocks can have the same clocking

arrangements The clocking 15 still done the same way, with the
lower eight bits being clocked first on the Slave Clock, then on the

Master Clock.

Mixed Clocks. The Mixed Clocks option allows you to clock the
lower eight bits of a pod separately from the upper eight bits. The
state analvzer uses Master and Slave Cloeks te do this If you
seleet this option from the pod Clock pop-up, the pod Clock field
changes to “Master | Slave]" and two Clock fields, Master and

Slave, appear above the pods.



Timing Trace
Specification menu

As in Demultiplex, the Master Clock follows the Slave Clock The
state analyzer looks for the clocking arrangement given by the
Slave Clock and clocks the Iower eight bits. Then it looks for the
clock arrangement given by the Master Cloek and clocks the upper
eight its Unlike Demultiplex, all 16 bits of a pod are sampled.

The Master and Slave Clocks can have the same clocking
arrangements The clocking 15 still done the same way, with the
lower eight bits clacked on the Slave Clock and the upper eight bits
clocked on the Master Clock.

The Timing Trace Specification menu lets you specify the trigger
point for the logic analyzer to start capturing data and the manner
in which the analyzer will capture data You configure the timing
analyzer to find a pattern first and then a transition in the signal or
signals.

The menu looks like that shown below. This 15 the default setting for
the menu.

e
- [MACHINE 1 |= Timing Troce Specificetion

11| TraCE mode[_Sirgle |

PR Ipsaeae pequrz1tion ede

M L arer

(G | eg— B25E Ver

- Find .
&~ Pattern @
(L} g presant tor [7]

i
M Then Ting
[
Enge [

Figure 5-60. Timing Trace Specification Menu
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Timing Trace

Specificaton Menu

Menus
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Fields

T Trace Mode

@ Armed By

The menu is divided into two secttons by a horizontal line The top
section contains the fields that you use to specify the data
acquisition The bottom section contains the fields for setting the
trigger point.

The fields in the Timing Trace Specification menu are:

{d Trace mode

21 Armed by

3 Arquisition mode

@ Label

& Base

& Find Pattern

iZ' Pattern Duration ‘present for |
' Then find Edge

)

These are described 1n the following sections.

With the Trace Mode field vou specify the mode in which the timing
analyzer will trace You have two choices for Trace mode: Single
and Repetitive If you place the cursor on the field and press
SELECT, the field toggles from one mode to the other.

Single Trace mode acquires data once per trace. Repetitive Trace
mode repeats single acquisitions until the STOP key on the front
panel 15 pressed, or if Stop measurement has been selected and the
stop measurement condition has been met.

If both analvzers are on, only one trace mode can he specified.
Speafving one trace mode for one analyzer sets the same trace mode
for the other analyzer

The Armed by field lets you specify how your timing analyzer 15 to
be armed. The analyzer can be armed by the RUN key, the other
analyzer, or an external instrurnent through the BNC Input port



‘3 Acquisition Mode

When vou select the Armed by field, a pop-up menu appears like
that shown below. Use this menu to select the arming option for
vour analvzer

Bun
BNC Input
MACHINE 2

Figure 5-51. Armed By Pop-up Menu

The Acquisition mode fi=ld allows you to specify the mode in which
vou want the timing analyzer to acquire data. You are given two
choices for the mode of acquisition: Tramsitional and Glitch. If you
place the curser on this field and press SELE(CT, the field toggles
from one mode to the other

Transitional Acquisition Mode. When the logic analyzer 15
operating in the Transitional Acquisition mode, it samples the
data at regular intervals, but it stores data in memory only on
transitions n the signals. A time tag that is stored with each
sample allows reconstruction of the samples 1n the Timing
Waveforms display.

Transitional timing always samples at a rate of 100 MHz

110 ns‘sample). This provides maximum timing resolution even 1n
records that span long time windows. Time covered bv a full memory
acquisition varies with the number of pattern changes in the data If
there are many transitions, the data may end prior to the time
window desired because the memaory is full However, a prestore
qualification 1n vour logic analyzer insures that data will be
captured and displayed between the left side of the screen and the
trigger point.

Figure 5-52 iliustrates Transitional acquisition, comparing 1t to
Traditional aequisition
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CHARNEL 1

CHAMMEL 2
CHANNEL 3

WHEN TRADITIONAL
TIMING SAMPLES
AND STORES DATA

WHEN TRANEITIOMAL
TIMING SAMPLES
DATA

WHEN TRAHSITIONAL
TIMING STORES
DATA
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Figure 5.52 Transitronal Acquisition vs. Traditional Acguisition

Traditional timing samples and stores data at regular intervals
Transitional trming samples data at regular intervals but stores a
sample onlvy when there has been z transition on one or more of the
channels. This makes it possible for Transitional timing to store
more information in the same amount of memory.

Glitch Acguisition Mode. A glitch 15 defined as any transition that
crosses logic threshold more than once between samples It can be
caused by capacitive coupling between traces, by power supply
ripples, or 2 number of other events. Sinee a glitch can cause major
problems in your system, you can use the Glitch mode to find it.

Your logic analyzer has the capability of triggering on a glitch and
capturing ali the data that occurred before it. The glitch must have
a width of at least 5 ns at threshold in order for the analyzer to
detect 1t.

If you want your timing analyzer to trigger on a glitch in the data,
set the Acquisition mode to Glitch. This causes several changes in
the analvzer. One change is that a field for glitch detection in each
label is added to the Timing Trace Specification menu, as shown



&) Label

Then find

.
or

Gliteh (. . ]
Figure 5-33 Ghitch Specification Field

With these glitch detection fields vou speeifv on which channel or
channels you want the analyzer to look for a glitch These fields are
discussed tn more detail 1n “Then Find Edge™ later in this chapter.

Glitch Acquisition mode causes the storage memory to be cut 1 half,
from 1k te 512 Helf the memory (512 is allocated for storing the
data sampie, and the other half for storing the second transition of a
gliteh tn a sample Every sample 15 stored The sample rate varies
from 20 Hz to 50 MHz (50 ms/sample te 20 ns/sample) and is
automatically selected by the timing analyzer to insure complete
data 1n the window of 1nterest.

When your timing analyzer triggers on 2 glitch and displays the
dzta, the glitch appears in the waveform display as shown below.

-4— GLITCH
ANALTIER
INPUT

SAMPLE T

POINTE

T

GLITCH DISPLAYED
| - ON NEXT SAMPLE
ANALTZER t
DISPLAT

(L

Figure 5-54. Glitch in Timing Waveform

The Label fields contain the labels that you define in the Timing
Format Specification menu. If there are more labels than can fit
on screen, use the left/right ROLL key and the KNOB to view those
that are not displayed.
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B Base The Base fields 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 Timing Symbol Table for the
patiern. Each label has its own base defined separately from the
other labels If vou select one of the Base fields, vou will see the .
following pop-up menu. Decide which base you want to define your
pattern in and select that option.

'Hmarg

bctal
Decima)
{Hexmdecimal
RSCII
Suymbol

Figure 5-55 Base Pop-up Menu

Omne of the options in the Base pop-up is ASCIL It allows vou to see
characters that are represented by the pattern you specified in the
Find Pattern field.

Label > .
Base » ASCII

Find
Pattern % %

Figure 5-56 ASCIH Defined as Numeric Base

Notice 1n the figure above that the Find Pattern field is no longer a
selectable field when the base is ASCIL You cannot specify ASCIL
characters directly, You must specify a pattern in one of the other
bases; then you can switch the base to ASCII and see what
characters the pattern represents.

The Symbol option in the Base pop-up allows you to use a symbol
that has been specified in the Timing Symbol Tables as a pattern,
or specify absolute and enter another pattern. You specify the
symbol vou want te use in the Find Pattern field.
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& Find Pattern

With the Find Pattern fields, you configure vour timing analyzer to
look for a certain pattern in the data. Each label has i1ts own pattern
field that you use to specify a pattern for that label

During a run, the logic analyzer looks for a pattern in your data
which 1s the logical AND of all the labels' patterns That 1s, it looks
for & simultaneous occurrence of the specified patterns When 1t
finds the pattern, it triggere at the point that you specified in the
Then find Edge fields. See “Then Find Edge” later in this chapter
for more information about edge triggering

You select a Find Pattern field with one of two methods. The first
method 15 to place the cursor on the Find Pattern field and press
SELECT. The second method is to place the cursor on the Find
Pattern field and press one of the alphanumeric keys on the front-
panel keypad. Both methods give you & pop-up similar to that shown
below.

Speciry Pattern:
2425

Figure 5-57. Specifv Pattern FPop-up for Find Pattern Field

The pop-up will vary depending on the base you choose and the
number of channels you assign to that label. If you press a key on
the kevpad to open the pop-up, the character on the key is placed in
the first location of the pattern.

Enter your pattern in the pop-up and press SELECT The pattern
appears under the label in the Find Pattern field.

As mentioned previously in “Base”, if you specify ASCII as the base
for the label, you won't be able to enter a pattern. You must specify
one of the other numeric bases to enter the pattern. Then vou can
switch the base to ASCII and see what ASCII characters the
pattern represents.
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If you choose Symbeols in the Base field, you can use one of the
symbols specified in the Timing Symbol Tables as the pattern The
Find Pattern field looks similar to that below:

Label » FOD 1 |
besz >

Find

Petlern |absolule X¥¥x

Figure 5-68. Symbo! Defined in Base Field

If you select this field you get a pop-up similar to that shown:

[ Symbo1 selection
¢ absolute *
READ
HRITE
\ J/

Figure 5-59 Symbel Selection Pop-up Menu for Find Pattern Field

The pop-up lists all the symbols defined for that label. It also
contains an option ‘absolute XXXX" Choosing this option gives you
another pop-up with which you specify a pattern not given by one of
vour symbols.

To select an option from the pop-up, use the KNOB to scroll the
symbols up and down until the desired symbol is between the two
arrows. Press SELECT. The symbol name appears in the Find
Pattern field under the label.

When you specify symbols in the Timing Symbol Tables, you alse
specify the number of characters in the symbol name that are to be
displaved. If you specify only three characters of a symbol name in
the Symbol menu, only REA of READ and WRI of WRITE would be
displaved in the Find Pattern Field In addition, only the first three
letters of “absclute”™ would be displayed,



7/ Pattern Duration

{present for

S

There are two fields with which you specify the Pattern Duration
They are located next to present for _______ in the Timing
Trace Specification menu. You use these fields to tell the timing
analyzer to trigger before or after the specified pattern has occurred
for a piven length of time.

The first field can be set to *'>" (greater than! or “<" (less than). If
vou place the cursor on this field and press SELECT, it toggles
hetween > and < The second field specifies the duration of the
pattern [f vou select > in the first field, you can set the duration to
a value between 30 ns and 10 ms If you select < in the first field,
you can set the duration to a value between 40 ns and 10 ms. If you
attempt to set the duration to a value outside the given range, the
analyzer will automatically set it to the nearest Limit

To change the value of the pattern duration, place the cursor on the
second field and either press SELECT to get a pop-up menu, or just
press one of the numeric kevs on the front-panel keypad Both
methods give you a Numeric Entry pop-up simlar to that shown.

Ty

Numeric Entry (s )

—30 @
@

(as)

. 7

Figure 5-60. Pattern Duration (preseat for) Fop-up menu

With the front-panel keypad enter the desired pattern duration. Use
the KNOB to place the cursor on the correct timing units, then press
SELECT. Your value for Pattern Duration will appear in the field

Note

If vou press a keyv on the kevpad to open the pop-up, the
number that you pressed will appear in the entry field,
replacing the previous value To restore the original value,
press the CLEAR ENTRY key.
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As an example, suppose you configure the present for ___ field
as shown.

present for ®

Figure 5.-61 Example of Pattern Duration

This configuration tells the timing analyzer to look for the pattern
vou specified that oecurs for a period of time greater than 50 ns.
Once the timing analyzer has found the pattern, 1t can look for the
{rigger

Choosing < {less than! forces glitch and edge triggering off, and the
fiming analvzer triggers immediately at the end of the pattern that
meets the duration requirements. The fields with which you specify
edges and glitches don't appear in the menu For instance, if vou
configure the present for _____ _ field as shown:

present for

Figure 5-62 Example of Pattern Duration

The analvzer will trigger when it sees the pattern you specified that
oceurs for a period less than 1) ns. The pattern must also be vahd
for at least 20 ns.

@& Then Find Edge With the Then find Edge fields you can specify the edges
itransitions) of the data on which vour timing analyzer triggers You
can spectfy a positive edge, a negative edge, or either edge Each
label has 1ts own edge trigger specification field so that you can
specify an edge on any channel,

When vou specify an edge on more than one channe], the timing
analyzer logically ORs them together to look for the trigger point.
That is, 1t triggers when it sees any one of the edges you specified It
also ANDs the edges with the pattern you specified in the Find
Pattern fields. The logic analyzer triggers on an edge following the
valid duration of the pattern while the pattern is still present.

Menus
5-48



To specify an edge, place the cursor on one of the Then find Edge
fields and press SELECT You will see a pop-up similar to that
shown below.

Specify Edge:

Figure 5-63. Specifv Edge Pop-up for Then Find Edge Field

Your pop-up may look different than this depending on the number
of channels you assigned to the label. Each period in the pop-up
indicates that no edge is specified for that channel

To specify a negative edge, place the cursor on one of the periods 1n
the pop-up and press SELECT once. The period changes to |, as
shown:

Specify Edge:
...

Figure 5-6¢4 Negative Edge Specified

Th specify a positive edge, place the cursor on one of the periods and
press SELECT twice. The period changes to 1, as shown:

Specify Edge:
A

Figure 5.65. Positive Edge Specified
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I you want the analyzer to trigger on either a positive or 2 negative
edge, place the cursor on & period and press SELECT three times.
The period changes to 1, as shown;

Specify Edge:

L T

Figure 5-66. Either Edge Specified

If you want to delete an edge specification, place the cursor on the
arrow for that channel and press SELECT until vou see a period. To
clear an entire label, press the CLEAR ENTRY key on the front
panel.

When vou have finished specifying edges, place the ¢ursor on the
Done field and press SELECT to close the pop-up.

Note

If you are not in Binary base, vou w:jl see dollar signs
($%..) in the Then find Edge field when you close the
pop-up. These indicate that edges have been specified,
however, the logic analvezer can't display them correctly
unless you have selected Binary for the base

Glitch Triggering. When you set the Acqguisition mode on Gliteh,
a glitch detection field for each label is added to the screen. These
fields allow vou to specify glitch triggering on your timing analyzer
Selecting one of these fields brings up the following pop-up menu.

Specify Glitch:

Figure 5-67. Specify Glitch Pop-up for Then Find Glitch Field



Your pop-up may look different depending on the number of channels
vou have assigned to the label. Each period indicates that the
channel has not been speafied for glitch triggering.

To specify a channel for ghitch triggering, place the cursor on one of
the periods and press SELECT The period is replaced with an
asterisk, indicating that the logic analvzer will trigger on a ghtch
on this channel

Specify Glitch:

WFME . ... ... ...

Figure 5-68. Glitches Speeified

If you want to delete a glitch specification, place the curser on the
asterisk and press SELECT. The asterisk is replaced with a period.

Note

If you are not in Binary base, you will see dollar signs
($8..) in the Glitch field when you elose the pop-up This
indicates that glitches have been specified. however, the
logic analyzer can't display them correctly unless you
have selected Binary for the base

When more than one glitch has been specified, the logic anatvzer
logically ORs them together. In addition, the logic analyzer ORs the
ghitch specifications with the edge specifications, then ANDs the
result with the pattern you specified in the Find Pattern fields in
order to find the trigger point. A boolean expression illustrating this
18,

tglitch + glitch + edge + edge} * pattern
Note

If you select < (less than) in the present for_
field, edge and glitch triggering are turned off The Then
find Edge or Glitch field no longer appears on the
screen. The logic analvzer then triggers only an the
pattern specified in the Find Pattern fields.
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State Trace The State Trace Specification menu allows you to specify a sequence
Specification of states required for trigger. The default setting for the menu looks
Menu like that shown below
' nZaIlZ 2 = Sinte Trece Specificalion
Trses nogs [ flanie
Sequehce Levels HET-0 by
M le ~tor g sngztate
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Figure 5-69 State Trace Specification Menu

The menu is divided mnto three sections: the Sequence Levels in
the large center box, the acquisition fields at the top and right of
the screen, and the qualifier and pattern fields at the bottom of the
screen.

Before describing the fields 1n the menu, we need to define a few
terms. These terms will be used in the discussions of the fields, so

understanding their meanings is essential.

Pattern Recogmizers: a pattern of bits (0, 1, or X} 1n each label
There are eight recognizers available when one state analyzer 1s on.

Four are available to each analyzer when two state analyzers are on.

The pattern recognizers are given the names a through h and are
partitioned mto groups of four, a-d and e-h

Range Recognizer: recognizes data which is numerically between or
on two specified patterns. One range term (s available and is

assigned to the first state analyzer created by assigning peds to it,
or if only one analyzer is on, then the range term s assigned to it.
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Qualifier: user-specified term that can be anystate, nostate, a single
pattern recognizer, a range recognizer, the complement of a pattern
or range recognizer, or a logical combination of pattern and range
recognizers When vou select @ field 1o specify a quahfier, you will
see the following quahfier popup menue

anysiate
nosiote
a

fa|=|ea|n]o

=8

=B

L1

wd

"3

=1

g

=t
range
- ange
Combination.

Figure 5-70. Qualifier Pop-up Menu
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If you select the Combination option in the pop-up. you will see a
pop-up similar to that shown below.

[ Full Qualifier Specification

Figure 5.71. Full Qualifier Specification Pop-up

Note .

If two multr-pod state analvzers are on, the qualifier pop-
up menu will show that enlv four pattern recogmzers are
available to each analyzer Pattern recognizers a-d and the
range recoghizer are assigned to the first analvzer
created, and pattern recognizers e-h go with the second
analyzer. In the Full Qualifier Specification pop-up,
there will be only one OR gate and one set of pattern
recognizers.

With this Full Qualifier Specification pop-up, you specify a logical
combination of patterns or ranges as the qualifier. The pattern
recognizers are always partitioned into the groups of four shown.
Only one operator is allowed between the patterns in a group.
Patterns in uncomplemented form (a, b, ete) can only be ORed.

Menus
5-54



The complements of patterns { #a, #b, etc) can only be ANDed For
example, (f the first OR field 1gate! 1s changed to AND, all the
patterns for that gate are complemented, as shown below

Full Qualifier Specification

=g
o e =B

RECIDEHIZERS "
=d

o

Figure 5-78, Complemented FPatterns

To specify a pattern to be used in the combination, place the cursor
on the pattern recognizer field and press SELECT. The field toggles
from Off to On and a connection 15 drawn from the pattern field to
the gate [n figure 5-73, patterns b, ¢ and d and the range are ORed
together, and e and g are ANDed together

~

’

Full Qualifier Specificetion

s L_0ff ]
b (00—

¢ on_+—" %
=T L
range or

e .
mf

And
=g [__Cn
wh

'- v

Figure 5-73 Fatterns Assigned for Logical Combinations
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As shown in the previous figures, the range 15 included with the first
group of patterns (a-d). If vou select the range field, you will gee the
following pop-up menu.

8
b
¢
o
rengel.. 0ff
In
e Qut
f [ Off ]

N ST

=n [__Of7_]

Full Qualifier Specification

or

ar

Figure 5-74. Range Specification Pop-up Menu

Off disconnects the range from the qualifier specification In
indicates that the contents of the range are to be in the qualifier

specification, and Qut 1ndicates that the complement of the range 15

to be in the qualifier specification.

When you have specified your combination qualiier, select Done
The Full Qualifier Specification pop-up closes and the Boolean
expression for your qualifier appears in the field for which you

specified 1t.

While storing [ (b+c+d+rangel+(m=e.wq) |
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Sequence Levels

There are eight trigger sequence levels available 1n the state
analyzer You can add and deiete levels so that you have from two to
eight levels at a time

Only three levels appear in the Sequence Levels display at one
time To display other levels so that thev can be accessed, press the
up/down ROLL key and rotate the KNOB

If you select level 1 shown in figure 5-69, vou will see the following
pOp-up menu

CooneD |

Seguente Level |

R —_— —
™1_Insert Level |_Delete Laval Laid!
While storing [enystate ‘ o

g | y r-~.___@

/|

[Trigger an] |

| e

1] times

IS

J

\

@

Figure 5-76 Sequence Level Fop-up Menu

Not all sequence level pop-up menus look like thiz one. This happens
to be the trigger sequence level in which you specify the state on
which the analyzer is to trigger The trigger term can occur in any
of the first seven levels, and 1t 1s not necessarily a selectable field.
The fields in the menu of figure 5-76 are deseribed on the following

pages
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T Insert Level To insert a level, place the cursor on the field labeled Insert Level
and press SELECT. You will see the following pop-up menu.

Cancel
Before
After

Figure 5.77. Insert Level Pop-up Menu

Cancel returns you to the sequence level pop-up without inserting a
level Before inserts & leve] before the present level After inserts a
level after the present level If there are eight levels, the Insert
Level field doesn't appear in the sequence level pop-ups.

@ Delete Level If you want to delete the present level, select the field 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 Specification menu.

Note

If there are only two levels, neither fleld ean be deleted
even though the Delete Level field still appears in the
menu. There will alwavs be a trigger term level and a
store term level 1 Sequence Levels. Therefore, if you try
to deiete either of these, all terms you have specified in
these levels will be get to default terins, and, the trigger
and store term levels will remain
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i3 Storage Qualifier

i@} Branching
Qualifier

Each sequence level has a storage qualifier. The storage qualifier
specifies the states that are to be stored and displayed in the State
Listing. Selecting thic field gives you the quahfier pop-up menu
shpwn in figure 5-70, with which you specify the gualifier

As an example, suppose vou sperify the storage qualifier in a
sequence level as shown below.

While storing [e+d ]

Figure 5-78. Storage Qualifier Example

The only states that will be stored and displaved are the states
given by pattern recognizers z and d.

Every sequence level except the last has a primary branching
qualifier. With the branching qualifier, you tell the analyzer to look
for a specific state or staies. The primary branching gualifier
advances the sequencer to the next level «f its qualifier is satisfied.

In the example of figure 5-76, the branching qualfier tells the
analyzer when to trigger. In other sequence levels, the qualifier may
simply specifv a state that the analyzer is to look for before
continuing to the next level.

Some sequence levels also have a secondary branching gualifier The
secondary branch will, if satisfied, route the sequencer to a level
that vou define. This 15 covered in more detail 1n “Branches’ later in
this chapter.
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5! Occurrence The primary branching qualifier has an occurrence counter With
Counter the occurrence counter field you specify the number of times the
branching qualifier 15 to occur before moving to the next level

To change the value of the oceurrence counter, postion the cursor on .
the field and either press SELECT or press a numeric key on the

front-panel keypad You will see a pop-up similar to that shown

below.

Integer Entry (Done )
=

Figure 5-79. Occurrence Counter Pop-up

You can change the value by either rotating the KNOB or pressing
the appropriate numeric keys The qualifier can be specified to occur
from one to 656535 times.

© Storage Macro Your logic analyzer has the capability of post-trigger storage through .
a storage macro. The storage macro is available only in the second to
last level, and it consumes both that level and the last level The
field 1n figure 5-76 allows vou to configure the state analyzer for
post-trigger storage This field does not always say Trigger on If
the sequence level is not a trigger level, the field will say Then
find, as shown below.

[Then find | [anystate | { 1] times

Figure 5-80 Then Find Branching Qualifier
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Selecting the field gives you a pop-up with two options One option is
what the field said previously. The other optien is Enable on. If vou
select this option, the Sequence Level pop-up changes to look similar
to that shown below.

e —

@ Sequence Level |
| Insert Level Delete Level

While storing [anysiale |

Enable nn”a jL lltlmes

Store [any=tate ]

Disable on[ny stete | | 1] times

" -

Figure 5-81. Sequence Level Pop-up Menu with Storage Macro On
Note

Enable on can only be the next to last term, and when
on, the [ast term i1s combined with the Enable term

You specify qualifiers for the states on which you want the macro to
enable, the states you want to store, and the states on which you
want the macro to disable. The storage macro is a loop that keeps
repeating itself until memory :s full. The leop is repeated when the
disable gualifier is satisfied

As an example, suppose you configure the sequence level of figure
5-81 to look like that shown below.

s [ Sequence Level 1 (_Done )1
—— T —
| Irzert Level | felete Levei |

Mrile ztoring [d |

[Enabie on ] [a | [ 1] times
Stlore Le |
Disatle on|r ] 1] times
. s

Figure 5-82 Storage Macro Sequence Level Example
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Reading the
Sequence Level

Display
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The logic analyzer will store the state given by pattern recognizer d
until it comes acrass the state given by a. When it sees state a, the
logic analyzer starts to store the state given by pattern recognizer e.
[t stores that state until 1t sees the state given by f, at which time 1t
disables and starts the process all over again. The analvzer repeats
this process until its memory is full.

Reading the display is fairly straightforward For example, suppose
your display looks like that shown below

Seguence Levels

While storing “enystate”
Fing "&’ I Lines

MWhile ctoring "b”
Trigger on *c* 1 times

“lore "no ostate”

Figure 5-53. Sequence Level Display Example

In level 1 anystate 1s stored while the logic analvzer searches for five
occurrences of the pattern given by pattern recognizer a. When the
five occurrences are found, the sequencer moves on to level 2. In
leve] 2 the state given by pattern recogmizer b is stored until one
oecurrence of the pattern given by pattern recognizer ¢ is found and
the logic analyzer triggers In leve] 3 nostate is stored, so the last
state stored is the trigger state.



An example of a state listing for the previous State Trace
configuration is shown below The state patterns specified are:

a = B03C
b = 0000
c = 8930
HACHINE = - STATE LISTING
Label > R
Base > Hex
=102 4E7S
-00z 7 51E6
-0026 0ogo
=00Z3 E&BCH
=nods BpIC
=002 3 0OFF
-pgaz2 £7310
-0021 48E7
=021 4E75
=0013 3gDa0
=001 nooc
-0017 930
-0ala BoSC
-0015 10FF
-0014 £7FH
-0Ql3 BO3C
~001lz 61FA
-0011 BOIT
=0010 0qon
-000% naln
=000s SEFA
-o0007 FFon
-D00D0A 61E8
-0005 BOaC
-000. noon
=0003 [uYufuks}
=000y 1ooo
-1001 [ifufxs)
+0000D 8g21Q

Figure 5-84. State Listing Example

Anvystate 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 8330 was found, and the analvzer
triggered After the trigger, no states were stored.
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Acquisition

Fields
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The acquisition fields are comprised of the Trace mode, Armed by,
Branches, Count, and Prestore fields, as shown below.

MACHTIE o |- Stele Trace Speclticotion
EP—— -Trace moow{ Sincle

Sequence Levels Armed Dy

RNJ1E sipring “mnystate CFin =D
Trigder on e | 1imes

Brancnes

Store angite e Co @
it toun!

Ny

Prestore
&

Figure 5.85 State Trace Specification Acquisition Fields

T Trace Mode You specify the mode 1n which the state analyzer will trace with the

@ Armed By

Trace mode field. You have two chowes for trace mode: Single and
Repetitive. If you place the cursor on the field and press SELECT,
the field toggles from one mode to the other

Single Trace mode acquires data once per trace Repetitive Trace
mode repeats single acqmsitions until the STOP key on the front
panel 1s pressed, or if Stop measurement is on, until conditions
specified with the X and O markers 1n the State Listing menu are
met.

If both analyzers are on., only one trace mode can be specified.
Specifying one trace mode for one analyzer sets the same trace mode
for the other analvzer.

The Armed by field lets you specifv how your state analyzer is to be
armed. The analyzer can be armed by the RUN key, the other
analyzer, or an external instrument through the BNC Input port.
Any of these can tell the analyzer when to start capturing data.



3 Branches

When you select the Armed by field, a pop-up menu appearz like
that shown below The first two options alwavs appeat in the pop-up.
The third option will give the name of the other analyzer If the
other analvzer is off, or if the other machine 1s being armed by this
machine, this option will not be available

Armed by
Bun
BNC Input
HACHINE 1

Figure 5-36, Armed By Fop-up Menu

The Branches field allows vou to configure the sequencer of the
state analyzer to branch from one sequence level to another with
secondary branching qualifiers, or to restart when a certain
condition ts met. Selecting this field gives wou the following pop-up
menu.

Eranches
0ff
Pestart
Per level

Figure 5-87. Branches Pop-up Menu

Off. [f 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 1s met. This can be handy if you
have code that branches off in several paths and you want the
analyzer to foliow 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 a qualifier pop-up
menu hike that shown in figure 5-70. With the pop-up vou select the
qualifier for the pattern on which you want your analyzer to start
over.
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When your state analvzer is reading data 1t proceeds through the
sequence If a term doesn't match the branching qualifier, it is then
checked against Restart. If the term matches, the state analyzer
Jumps back the sequence level 1.

Per Level. Selecting the Per level option allows you to define a
secondary branching qualifier for each sequence level A statement
15 added in each level so that you can configure the analvzer to move
to a different level when a specified condition is met. An example of
a sequence level with a secondary branching qualifier 15 shown 1n
the figure below.

Insert Level |

Hhile stering fh

Sequence Level 2

anTs)
Delete Level

]

Then find | c

) tames

Tlze on [

N,

j goto level E

)

SECONDARY BRANCHING
OUALIFIER

Figure 5 88. Secondary Branching

With this configuration, the state analyzer will store b until it finds
¢ If 1t finds f before 1t finds ¢, it will branch to sequence level ¢ If
you have specified a storage macro 1n the next to last sequence level,
the Else on statement will not appear 1n that level since a
secondary branching qualifier already exists for that level.
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In the last sequence level, which only specifies states that are to be
stored, the secondary branching gualifier statement looks iike that
shown below.

4 ——

Sequence Level 7
| Incert Level [ Deiete Level |
Store | anystate {

On le | goto rever [&]
_ )

Figure 5-89. Secondary Branch Qualtfier in Last Sequence Level

In this example, as the state analyzer stores anystate, it will branch
to sequence level 6 if it finds the state given by qualifier e.

The trigger sequence level is used as a boundary for branching
between levels This level and the levels that occur before it cannot
branch to levels that occur after the trigger level, and vice versa,
Therefore if there are eight sequence levels and level 5 is the trigger
sequence level, then levels 1 through 3 can branch to levels 1
through 5 only, and levels 6 through 8 can branch to levels 6
through 8 only

You can tell if secondary branch qualifiers have been specified by
loocking at the Sequenee Levels display. Figure 5.90 shows how the
display locks with the configuration that was given in figure 5-88.
An arrow is drawn out of level 2, indicating that branching
originates from that level, and an arrow is drawn to level 4 to
indicate that a branch is going to that level.
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Sequence Levels
While siorimg ~b*
Then find "¢ Totimes
Else on "f" go to level 4

While stering “d’
Then fing "¢~ 1 times

Hhile storing “&*
Then find "g™ 1 times

Figure 5-90. Branching Between Sequence Levels

Each sequence level can branch to only one level through &
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 only one arrow pointing away from
it, but 1t can have two polnting to it 1f more than one other level is
branching to it. An example of this is shown in the figure below, The
arrow with two talls indicates that a level above and a level below
branch ta this level

Seguence Levels
HWhile storing “snystiate”
Find “anystate” I times
Elze on “b* po to level 2

Hhile <toring “snystate”
Then find "g" 1 times
Elze on "g" go to jeve) 3

While ztering "anystaele”
Trigger an “a° 1 1imes

Elze on “snyslate” go 1o |evel

i

Figure 5-81 Multiple Branching Between Levels

@ Count The Count field allows you to place tags on states so you can count
them. Counting cuts the requmsition memory in half from 1k to 512,
and the maximum clock rate is reduced to 16.67 MHz.



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

Count
off ‘___7
Time
States ['®

Figure 5-92 Count Pop-up Menu

Off. If you select Off, the states are not counted in the next
measurement.

Time. If vou select Time counting, the time between stored states is
measured and displayed (after the next run) in the State Listing
under the label Time. The time displayed can be either relative to
the previous state or to the trigger, The maximum time between
states 15 48 hours

An example of a state listing with time tagging relative to the
previous state is shown below.

[MACAINE = J- stste Listing
Merkers ot

Lepel 0 T.me

Bose [ He« " Fel |

=007 4E7S 1 % us
=oous Jupo | 24 us
=0aS ouoo | 24 us
—Gng as3c I 2d us
=T Bo3C 1 24 us
=non2 QOFF 1 26 ue
=0nr 677E I 14 ug
BO3C |34 us
+000 | BIFA 176 ue
0000 BO3C 1 24 us
#0003 onoG 2.00 us
+0004 gazo 1 48 us
«0005 dEFf 1 i4 us
+Q008 FFOn I 28 us
+Qpo? & IER I 72 us
+00rg 803 I 24 ue

Figure 5-93. Relative Time Tagging
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An example of a state listing with time tagging relative to the
trigger 1s shown below.

NE-kINE 2 |~ Staie Lisling

Markers

]
' Hew HDS
-8 71 us

4375

3000 -7 4B us
oD -6 2d us
gs7a <E 00 us
BoIC =3 7 us
QIFF =i 4B us
£7F8 =1 2d ug
Bo3c o =
&1FR I 76 us
Bo3C Ian ys
aoon S on ug
8830 6 a8 us
2EFH 7T ous
FFOA G Ou us
EI1ES 16 72 us
BOIC 11 96 us

Figure 5-94, 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 gualifier
pop-up menu like that shown in figure 5.-70 You select the gualifier
for the state that vou want to count.

In the State Listing, the state count 15 dispiaved tafter the next
run! under the label States. The count can be relative to the
previous stored state or to the trigger. The maximum count 15
4.4 X 10E12.

An example of a state listing with state tagging relative to the
previous state 15 shown below.

eZ-INS 2 J= Siate Listing

nariers | ar’

Lagel Slate:
LR

-ooue 0010

—ganT ngian i}
=00n7 i TN} a
—0na1 ooun 1
o] BOIC 2
+0001 -3 a
+Dooy Bt 2
+0003 B9 3
«000a E9TO iy
+00035 BY L 3
+0D06 E9ID z
0007 B I0 I
+000A B0 z

Figure 5-95. Relative State Tagging
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® Prestare

An example of a state listing with state tagging relative to the
trigger 1s shown below:

o
Me_Hillg 2 .~ Slete Listing

Lebel [ [ Eiete: ]
Aase HE+ il HOE

e ]

o ad 0
[FR=N=-R=N=1
[RE=R-R=1-1
R
JUIE OO U

m
a0
Ll 4
fm R}
wo

(=]
o
o}
o
4

Figure 5-96. Absolute State Tagging

Prestore allows you to store two qualified states before each state
that is stored. There is only one qualifier that enables prestore for
each sequence level. If you select this field, you will see a pop-up
with the options Off and On Selecting On gives you a qualifier pop-
up menu like that m figure 5-70, from which vou choose the pattern,
range or combination of patterns and ranges that you want to
prestore.

During a measurement, the state analyzer stores in prestore memory
occurrences of the states you sperify for prestore. A maximum of two
occwrrences can be stored. If there are more than two occurrences,
previeus ones are pushed out. When the analyzer finds a state that
has been specified for storage, the prestore states are pushed on top
of the stored state in memory and are displayed in the State
Listing.



Qualifier and The qualifier and pattern fields appear at the bottom of the State
Pattern Fields Trace Specification menu They allow you to specify patterns for
the gualifiers that are used in the seqguence levels.

Lebel » [B =0
Ease 4 al-R ——@|

i LAY
( .
5_@

@ |

a " o o

Figure 5-97 Qualifier and Pattern Fields

‘1! Label The Label fields display the labels that you specified 1n the State
Format Specification menu. The labels appear in the order that
vou specified them; however, vou can change the order Select one of
the label fields and vou will see a pop-up menu with all the labels
. Decide which label yon want to appear in the label field and select
that label The label that was there previcusly switches positions
with the label you selected from the pop-up

2 Base The base fields allow vou to specify the numeric base i which you
want to define a pattern for a label The base fields also let you use
a symbol that was specified 1n the State Symbol Table for the
pattern. Each label has 1ts own base defined separately from the
other labels. If vou select one of the base fields, you will see the
following pop-up menu. Decide which base you want to define your
pattern in and select that option,

1
Binary
Octal
Pecimal
Hexadecimal

. ASCIT
Sunibal

Figure 5-98 Numeric Base Pop-up Menu
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(3 Qualifier
Field

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

Note

You cannot define ASCIT characters directly. You must
first define the pattern in one of the other numeric bases;
then vou can switeh the base to ASCII to see the ASCIT
characters.

The Symbol option in the Base pop-up allows you to use a svmbol
that has been specified 1n the State Symbol Tables as a pattern In
the pattern fields vou specify the symbois you want to use

If you select the qualifier field, you will see the following pop-up
menu.
Labe! »
Base >
a-d
e=h
range
3
d

Figure 5.89. Qualtfier Field Pop-up Menu

Patterns. The pattern recognizers are in two groups of four a-d and
e-h. If you select one of these two options, the qualifier field will
contain only those pattern recognizers. For instance, the qualifier
field in figure 5-97 contains only the recognizers a-d.

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

Label » D

Base » Heyx

Figure 5-100. Range Qualifier and Pattern Fields



Only one range can be defined, and it ¢an be defined over only one
label, hence over only 32 channels. The channels don't have to be
adjacent to each other. The logic analyzer selects the label over
which the range will be defined by lookimg at the labels in order and
choosing the first one that has channels assigned under only twa
pods. A label that contains channels from more than two pods
cannot be selected for range definition. If all the labels have
channels assigned under more than two pods, the range option is not
offered 1n the qualifier field pop-up menu However, in the

HP 1651A, the range option will always be offered since the analyzer
has only two pods.

t4) Pattern Fields The pattern fields allow vou to specify the states that vou want the
state analyzer to search for and store. Each labei has its own pattern
field that wou usze to specify a pattern for that label (if you are
defining a pattern for a pattern recognizer),

During a run, the state analyvzer looks for a specified pattern in the
data. When it finds the pattern, it either stores the state or states,
or it triggers, depending on the step that the sequencer 1s on.
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6 Interpreting the Displays

introduction This chapter describes the Timing Waveforms and State Listing
menus and how to 1nterpret them. It also tells you how to use the
fields 1n each of these menus to mantpulate the displayed data so
you can find your measurement answers

The Timing The Timing Waveforms menu is the display menu of the timing

Waveforms Menu anatyzer It 15 accessed by the DISPLAY kev on the front panel when
the timing analyzer is on It will automatically be displayed when
you press RUN.

There are two different areas of the timing waveforms display: the

menu area and the waveforms area, The menu area 15 1n the top

ane-fourth of the sereen and the waveforms area is the bottom three-
. fourths of the screen.

- f1hiihg Maveforms

Accumitlste ’El
fer 02 200 hi Delay Sample period = 10 ng

Frs o 1

£HT o

Figure 6-1. Timing Waveforms Menu
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Timing Waveforms The menu area contans fields that allow you to change the display

Menu Fields

Interpreting the Displays
6-2

The waveforms area displays the data that the timing analyzer

acquires The data is displayed in a format similar to an oscilloscope

with the horizontal axis representing time and the vertical axis

representing amplitude The basic differences between an oscilloscope

display and the timing waveforms display are: in the timing
waveforms display the vertical axis only displays highs (above

threshald) and lows (below threshold) Also, the waveform lows are

represented by a thicker hne for easy differentiation

e ZUnnTINEG = Timing Wavelorms
Msrkere Time vote Trag ] f o) [tm- no
Aczumulete Tiff 0otw Trig | [ nt [_ds-ter] [CLOFI
Secrdn- e Delay | oon 1
e
i T — Ll T —a r — il Wiy il .
‘:‘!Utl [u e - T —
fe o — — — —
TR e — A -
,_"';d.'l [ —— —
s H T
=nre gl — X
-bli= N
ST —e e,
g e
bt
e =
o
:s:.}"; [ I
SR ho— =
wIn Y ee—
ZTe i
wTn EE— Ly
Il 1
G | p
mTe 4 n:
.:'r; |'J"' *___"P—\
R i 7 -

Figure 6 2. Timing Waveforms Menu with 24 Waveforms.

parameters, place markers, and display waveform measurement
parameters.

62000TIANG |= Timing Waveforms

narkers * 10 Trig 0 ] [Time v 10D 0 s
Accumulale 0 10 Trig 0 s Rt [ Harker CLDLE

seC/DLY Delay !
h
Figure 6-3. Timing Waveforms Meru Fields




I
Markers

Markers Off/
Sample Period

Markers Time

The Markers field allows vou to specify how the X and O markers
will be positioned on the timing data. The options are:

Off

Time
Patterns
Statistics

When the markers are off they are not visible and the sample period
1s displayed. In transitional titning mode, the sample period will
always be 10 ns. In Gliteh, the sample peried is controlled by the
Time/Div setting and can be monitored by turmng the markers off

Note

The sample period displaved is the sample period of the
last acquisition If you change the TimeThv setting, you
must press RUN to initiate another acquisition before the
sample period is updated.

Although the markers are off, the logic analyzer still performs
statisties, s¢ if vou have specified & stop measurement condition the
measurement will stop if the pattern specified for the markers is
found

[BESCLTIANE |- Timing Maveforms
Mariers 011
Hrcumulgte
SeceDir Delny Sempie periog = 10 ns

Figure 64, Markers Off

When the markers are set to Time, you can place the markers on the
waveforms at events of interest and the logic analyzer will tell you'

* Time X to Trigiger}
¢ Time O to Trigiger}
¢ Time X to O

To position the markers, move the cursor 10 the field of the marker
vou wish to position and press SELECT A pop-up will appear
showing the current time for that marker. Either rotate the KNOB

interpreting the Displays
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Markers
Patterns

Interpreting the Displays
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or enter a numeric value from the keypad to change the position of
that marker. Pressing SELECT when you are finished positions the
marker and closes the pop-up

When the cursor 15 on either the X to Trig or O to Trig fields, vou
can also enter a value directly from the kevpad without pressimg
SELECT

EH00NTIMNIG = Timing Wavefacow
¥ to Trigger {_Done

orvers [T 1 ager { Bone )

mocumule e ‘EH Dt 70 ns

Sec T 500 pr

=70 ne

t [Cnerver] [Ein |

ne

Figure 6-5. Markers Tiume

The Time X to © field will change according to the position of the X
and O markers. If vou place the cursor on the Time X to O field and
press SELECT, another pop-up will appear showing you all three
times: X to Trigger, O to Trigger, and Time X to Q.

EF-r TZE 1= Taming Hovelorms Harber Movewent(Dane )
Herlere . te Trig % _no] []F fo Trigger =490 o3
Feooumul AL oft ] o ta Trig 0 to Trigger 220 ns
Sec Dl Deloy ljl Time ¥ lo D To ns

n

Figure 6-6. Time X to O Pop-up

If you rotate the KNOB while this pop-up 15 open, both X and O
markers will move, but the relative placement between them will not
change

When the markers are set to patterns, you can specify the patterns
on which the logic analvzer will place the markers. You can also
specify how many occurrences of each marker pattern the logie
analyzer looks for This use of the markers allows you to find time
between specific patterns in the acquired data.

SRRl TEST |~ Tamlng Kavedorms

Nerler- [_Fallerns Find r-patiern O] from Trigner

RECUMUIBlE Fing i=patiern 0] trom [ Trimoer ]

See Duv Deisy Time s w0 0«
!

Figure 6 7. Markers Patterns




Markers
Statistics

Patterns for each marker (X and O! can be specified Patterns can be
specified for both markers 10 each label The logic analyzer searches
for the logical “and"” of patterns for all labels even though only one
label can be displayed at a time You ean also specify whether the
matker 18 placed on the pattern at the beginning of its occurrence
tentermg) or at the end of 1ts oceurrence (leaving).

Another feature of markers set to patterns is the Stop measurement
when Time X-0 ____ The options are.

« Off

* Less than

¢ Greater than
* In range

¢ Not in range

With this feature vou can use the logic analyzer to look for a
specified time or range of time between the marked patterns and
have it stop acquiring data when it sees this time between markers.
{The X marker must precede the O marker.) )

Note

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 199 ns and
210 ns. This elimates erronecus measurement
termunation.

When statistics are specified for markers, the logic analyzer will
display the:

* Number of total runs

¢ Number of valid runs iruns where markers were able to be
placed on specified patternsi

¢ Minimum time between the X and O markers

¢ Maximum time between the X and O markers

* Average fime hetween the X and O markers

Statistwes are based on the time between markers which are placed
on specific patterns. If a marker pattern is not specified, the marker
will be placed on the trigger point by the logie analyzer. In this case,
the statistical measurement will be the time from the trigger to the
spectfied marker

Interpreting the Displays
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How the statistice will be updated depends on the timing trace mode
irepetitive or single),

In repetitive, statistics will be updated each time a vahd run occurs
until you press STOP. When you press RUN after STOP, the .
statisties will be cleared and will restart from zero

In single, each time you press RUN an additional vahid run will be

added to the data and the statistics will be updated This will

continue unless you change the placement of the X and ¢ markers

between runs.

Accumulate Accumulate mode is selected by toggling the Accumulate ON/OFF
Mode field in the Timing Waveforms menu. When accumulate is on, the
timing analvzer displays the data from a current acquisition on top
of the previously acquired data.

When the olé data 15 eleared depends on whether the trace mode 15

in single or repetitive In single, new data will be displayed on top of

the old each time RUN is selected as long as you stay in the Timing
Waveforms menu between runs. Leaving the Timing Waveforms

menu always clears the accumulated data. In repetitive mode, data is

cleared from the screen only when you start a run after stopping

acquisition with the STOP key. .

AT The At XviorO'!Marker _ fields allow you to select
Marker __ either the X or O markers You can place these markers on the

waveforms of anv label and have the logic analyzer tell you what the
pattern is For example, in the timing waveforms display (figure 6-81,
the number 35 to the right of the Delay field 18 the
pattern m hexadecimal that 1s marked by the O marker. The base of
the displayed field 15 determined by the base of the specified label
vou selected 1n the Timing Trace menu.

Interpreting the Displays
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Figure 6.8. At O Marker ADDR fields.

This display tells you that 35H 1s the pattern on the address label
lines where the O marker is located

You can toggle the At Marker field between the X
and O markers.

The next field to the right of the At Marker field will pop
up when selected and show you all the labels zssigned to the timing
analyzer as shown below.

[SE0AATIRLE = Timing Havef orms
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Figure 6-9. Label Option Pop-up
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Time/Div (time
per division) Field

The time per divizion field allows vou to change the width of the
titne window of the Timing Waveforms menu.

When the pop-up 1s open you can change the time per division by
rotating the KNOB or entering a numeric value from the keypad.
When you rotate the KNOB, the time per divizion increments or

decrements 1n 1-2.5 sequence from 10 ns/div to 50 ms/div

Note

Sample period is fixed at 10 ns in the Transitional
acquisttion mode.

When you enter a value from the keypad, the time per division does
not have to be a 1-2-5 sequence.

Note

In Glitch mode. changing the TimeDqv setting changes
the sample period for the next run Tb view the sample
period after the next run, turn the markers off if they are
on and press RUN.

Delay Field

Interpreting the Displays
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The Delay field allows you to enter a delay The delay can be erther
positive or negative. Delay allows you to place the time window
(selected by Time/Div) of the acquired data at center screen.

The inverted triangle in the horizontal center of the waveforms area
of the display represents trigger + delay. The vertical dotted line
represents the trigger point (see figure 6-10)
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ﬁgure 8-10. fT&“nger and Trace Points

If you want to trace after the trigger point, enter a positive delay If
you want to trace before the trigger pornt (similar to negative time),
enter a negative delay. The logic analyzer is capable of maximum
delays of -2500 seconds to + 2500 seconds. In Transitional mode the
maximum delay 1s determined by the number of transitions of the
incoming data. Data may not be displayed at gl] settings of Time/Div
and Delay

In Ghtch mode the maximum delay 15 25 seconds, which is
controlled by memory and sample period (512 x 50ms). The sample
rate is also dependent on the delay setting. It is represented by the
following formula.

If delay < 20 ns
Hwdelay = 20 ns (this 15 an 1nstrument constant}

if delay > 10 ms
Hwdelay = 10 ms

else Hwdelay = delay (delay setting un timing waveforms mernu!
Sampie period = larger of:

Time/Div - 25 or

ahsolute value (idelay - Hwdelay) - 256)
If sample period > 50 ms

Then sample peried = 50 ms

Interpreting the Displays
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The State The State Listing menu is the display menu of the state analyzer. It

Listing Menu ts accessed by the DISPLAY key on the front panel when the state
analyzer 1s on. It will automatically be displayed when vou press .
RUN.

There are two different areas of the state listing display, the menu
area and the histing area. The menu area is 1n the top one-fourth of
the screen and the listing area is the bottom three-fourths of the
screem.

The listing area dispiays the data that the state analyzer acquires.
The data is displaved in a listing format as shown below

[ — N —
[ESACETATE]- Stete Lasting Time + 1o Trigger [T
riarkers Tine 0 to Trigger [0 <]
Time « 1p 0 o=

wepel o [ DRTe T AODF | Time ] UDO3 [ BTeCr  [Fe [ ~onl

Fase [ Wes i He: ™ Rel |~ Hau [ Her — |[ Hex __He
=-noaT OOFF 00BBCA | I8 us

-0208 £730 JOBBEL t 24 us

-3605 4BET INEBCE 1 24 us

—0004 JE7S NOBBFE 1 76 us

-000% 3000 nogeoe 1 24 us

-g0a2 [lelala] ono4rd 1 2a us

=0ng | 8830 oNAAF 6 1.24 us
3 [Fooan] B0TC 208930 | 2a us

+00) | ooFF J0B822 I 2B ue

+000. EFFE 208974 124 ug

+0007 enic noReIS 1 a4 us
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*0005 BOIL onGEero I 2d ug

+0008 anno o0udFd 2 00 us

+)007 8a0 DidTE I 28 us

+0D00R 4EFR O0HR2H | 24 us

Figure 6-11. State Listing Menu

This histing display shows you 16 of the possible 1024 lines of data
at one time You can use the ROLL keys and the KNOB to roll the
listing to the lines of interest.

The column of numberzs at the far left represents the location of the

acquired data in the state analyzer's memory. The trigger state is

always 0000. At the vertical center of this column you will see a box
containing a2 number The box is used to quickly select another .
location n the state listing
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The rest of the columns (except the Time/States column! represent
the data acquired by the state analvzer The data 15 grouped by label
and displayved 1n the number base you have selected (hexadecimal is
the default base).

When the Time or States option is selected in the Count field (State
Trace Specification Menu), the acquired data will be displaved with
titne or state tags.

The Time column displays either the Reliative) time (time from one
state to the next) or Absiolute! time {time from each state to the
triggert

The States column displays the number of qualified states Reliative)
to the previously stored state or the trigger (absolute!}.

State Listing
Menu Fields

Markers

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

3 el
; T]- Slale Listing Time ¢ to Triguer
Marker= Time 0 to Trigher

Time 2 to Q 6 Id us

Figure 6.12. State Listing Menu Fields

The Markers field ailows you to specify how the X and O markers
will be positioned on the state listing. The State Trace Specifications
menu options are:

If Count 1s OfFf.
s Off
¢ Pattern

If Count is on Time:
« Off
s Pattern
* Time
» Statistics
If Count is on State:
* Off
* Pattern
+ State

Interpreting the Displays
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Markers Off

Markers Patterns

Interpreting the Displays
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When the markers are off they are not displaved, but are still placed
at the speeified points in the data. If Stop measurement is on and
the Stop measurement criteria are present in the data, the
measurement will stop even though the markers are off.

When the markers are set to patterns. vou can specify patterns on
which the logic analyzer will place the markers You can also specify
how many 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.

HBOUNETSTE |- Stete Listing (Epeci i Slop Teesuremeil )
Harkers 1|_Patdern | #ind rn-paifern || [ Jtrom [ Tracoer |

Pettern « [Toop ] nonde )
Figure 6-13. Markers Patterns

Patterns for each marker (X and Q! can be specified. They can be
specified for both markers in each label The logic analyzer searches
for the logical “and" of patterns in all labels

In the Find X (Qrpattern 0 from Trigger field you specify how many
occurrences of the marked pattern from a reference pomnt you want
the logic analyzer to search for. The reference pointe are:

+ Trigger
* Start (of a trace)
¢ X Marker (only available in O marker pattern specification)

550005TATE |= Slote Listing (Epecify 5100 Hemsurement )

tarkers |_Pattern ) Fuind [t—pattern || o ]rrom [Iringer }
Start

Pattern o o000 [ER [T nocker|

Figure 6-14. Search Reference Pop-up



Markers Time

Another feature of markers set to patterns 1s the Stop measurement
when Time X.0 ____ which is found 1n the Specify Stop
Measurement field The options are

Off

Less than
Greater than
In range

Not in range

* & * & @

With this feature you can use the logic analyzer to look for a
specified time or range of time between the marked patterns and to
stop acquiring data when it finds this time between markers. The X
marker must precede the O marker.

Note

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, vou should set the range values to 190 ns and

210 ns This elimates erroneaus measurement termunation.

When the markers are set to Time, you can place the markers on
states in the histing of interest and the logic analyzer will tell you:

* Time X to Tragiger}
¢ Tirne O o Trigiger!
* Time X to O

To position the markers, move the cursor to the field of the marker
vou wish to position and press SELECT. A pop-up will appear
showing the current time for that marker Either rotate the KNOB
or enter a numeric value from the keypad te change the position of
that marker. Pressing SELECT when you are finished positions the
marker and closes the pop-up

158300 ST-TE |-

&5 5T TE Siote Lisling Time & to Trigger

hereers Time @ to Trigger
Time ¥ 1o 0 [

Figure 6-15. Markers Time
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Markers
Statistics

Pattern >

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

When statistics are specified for markers, the logic analyzer will
display the:

* Number of total runs

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

* Mimimum time between the X and O markers

* Maximum time between the X and O markers

¢ Average time between the X and O markers

How the statistics will be updated depends on the state trace mode
Irepetitive or single).

In repetitive, statistics will be updated each time a vahd run occurs
until you press STOP When vou press RUN after STOP, the

statisties 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 wnll
continue unless vou change the placement of the X and O markers
between runs.

You use the Pattern > field to specify the patterns for the X
and O markers for each label. When x-pattern is specified in the
Find from ____ field, the pop-ups in the Pattern >_____
field allow vou to specify a pattern for the X marker in each iabel.

When the O-pattern is specified, the pop-ups tn the Pattern
> [eld allow you to specify the patterns for the O marker
in each label.



Timing/State When both timing and state analyzers are on you can display both
H 1 y 47 *
Mixed Mode t]:l:e State Listing and the Timing Waveforms sumultaneously as
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Figure 616 Tunung:State Mixed Mode Display

The data 1n both parts of the display can be time-correlated as long
a: Count (State Trace menul i< set to Time

The markers for the State Listing and the Timing Waveform in time
correlated Mixed Mode are different from the markers in the

individual

displays You will need to place the markers on your

points of interest in the time-correlated Mixed Mode even though
vou have placed them in the individual displays.
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State/State
Mixed Mode
Display
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When two state analzyers are on, the logic analyzer will display both
state listings as shown below. Data from state machine 1 15 the data

with the normal memory location coiumns filled and with normal
black on white video State machine 2 data is interlaced and

displaved in inverse video iwhite on black). Its memory locations are

offset to the right in & column.

To time-carrelate data from two state machines, you must set the
Count (State Trace menul for both machines to Time
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Figure 6.17. Two State Machine Mixed Mode Dispiay.

The markers for a State/State time-correlated Mixed Mode will be
the same as the markers placed 1n each of the individual State

Listings.



Time-Correlated The HP1650A/51A Logic Analyzers can time-correlate data between
D]5p|ays the timing analyzer and the state analyzer |see Timing/State Mixed
Mode Display) and between two state analvzers 1see State/State
. Mixed Mode Display!)

The logic analyzer uses a counter to keep track of the time between
the triggering of one analyzer and the triggering of the second. It
uses this count in the mixed mode displays to reconstruct time-
correiated data.

Interpreting the Displays
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7

Introduction

Using the Timing Analyzer

In this chapter you will learn how to use the timing analyzer by
getting up the logic analyzer to make a simple measurement. We
give you the measurement results as actually measured by the logic
analyzer, sin¢e you mav not have the same circuit available.

The exercise in this chapter is organized in a task format. The tasks
are ordered in the same way you will most likely use them once you
become an experienced user. The steps in this format are both
numbered and lettered. The numbered steps state the step objective.
The lettered steps explain how to accomplish each step objective.
There is also an example of each menu after it has been properly
set up.

How vou use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide. If you can set up
each menu by just looking at the menu picture, go ahead and do so.
If vou need a reminder of what steps you need to perform, follow the
numbered steps. If you still need more information about “how,’ use
the lettered steps.

When you have finished configuring the legic analyzer for this
exercise, you can Joad a file from the operating system disc. This file
configures the logic analyzer the same way it is configured for this
exercise, It also loads the same data acquired for this exercise so you
can see what it looks like on sereen.

In order tc learn how to configure the logic analyzer, we recommend
that you follow the exercize to “Acquiring the Data” before loading
the file from the disc.

You can also compare your configuration with the one on the disc by
printing 1t {(if you have a printer) or making notes before you load
the file.

Using the Timing Analyzer
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Problem Solving In this exercise, assume vou are designing a dynamic RAM memory

with the {DRAM! controller and you must verify the timing of the row address

Timing Analyzer strobe (RAS) and the column address strobe (CAS) You are using a .
4116 dvnamic RAM and the data book specifies that the minimum

time from when LRAS 1s asserted (goes low! ta when LCAS 1s ne

longer asserted (goes ngh) is 250 ns. You could use an oscilloscope

but vou have an HP 1650A/51A on your bench. Since the timing

analyzer will do just fine when you don't need voltage parametrics,

vou decide to go ahead and use the logic analyzer.

What Am | Going  After configuring the logic analyzer and hooking 1t up to your
to Measure? circuit under test, you will be measuring the time ix) from when the
RAS goes low to when the CAS goes high, as shown below.

(X)

RAS

ﬁl

1850/78L05

Figure 7-1 RAS and CAS Signals
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How Do |
Configure the
Logic Analyzer?

In order to make this timing measurement, you must configure the
logic analyzer as a timing analvzer. By following these steps vou wall
configure Analyzer 1 as the tirmng analyzer

If vou are in the System Configuration menu you are in the right
place to get started and vou can start with step 2, otherwise, start
with step 1.

1. Using the field in the upper left corner of the display, get the
System Configuration menu on screen

a. Place the cursor on the field in the upper left corner of the
display and press SELECT

b Place the cursor on System and press SELECT
2. In the System Configuration menu, change Analyzer 1 type to
Timing If analyzer 1 is already a timing enalyzer, go on

to step 3.

a Place the cursor on the Type: ______ field and press
SELECT

b Place the cursor an Timing and press SELECT,

Sysiem Contiguretien

Analyzer Analyzer 2
Heme [DFAH TZST ] Unsssigned FPods
Type [Timing ] Type — Foa:
nutn-scale

AT

Figure 72 System Configuration Menu
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3 Name Analvzer 1 "DRAM TEST" {optional!

a Place the cursor on the Name; ___ field of Analvzer 1
and press SELECT.

b With the Alpha Entry pop-up, change the name to “DRAM .
TEST" (see “How to Enter Alpha Data" 1n chapter 3 if you
need a reminder).

4. Assign pod 1 to the timing analyzer.
a. Place the cursor on the Pod 1 field and press SELECT.

b I[n the Pod 1 pop-up, place the curser on Analyzer 1 and
press SELECT.

Using the Timing Analyzer
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Connecting

. the Probes

Activity
Indicators

At this point, if you had a target system with a 4116 DRAM
memory IC, you would connect the logic analvzer to your system.

Since vou will be assigning Pod 1 bit 0 to the RAS label, you haok
Pod 1 bit 0 to the memory IC pin connected to the RAS signal You
hook Pod 1 bit 1 to the IC pin connected to the CAS signal.

When the logic analyzer is connected and vour target system is
running, you will see . at the night-most end (least significant bits)
of the Pod 1 field in the System Configuration menu This indicates
the RAS and CAS signals are transitiening,

Sysiem Confaguretion

AR byzeEr o Rpalyzer 2
Hsme [DFAH TEST | Unassigned Pods
Type Tlrrun Tupe mr ~ Fod &+
mﬂu—stule

T Fod 1

ACTIVITY INDICATIIRS

Figure 7-3. Activity Indicators
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Configuring Now that you have configured the system, you are ready to configure
the Timing the timing analyzer. You will be: .
Analyzer * Creating two names {labels) for the mput signals

s Assigning the channels connected to the input signals
* Specifving a trigger condition

1 Display the TIMING FORMAT SPECIFICATION menu
a Press the FORMAT key on the front panel
2 Name two labels. one RAS and one CAS

a Place the cursor on the top field in the label eoclumn and
press SELECT

b Place the cursor on Modify label and press SELECT.

[DFAT TEST [~ TIAENG FORART SPECIFICATION
POy 1

ACtivity o e ea- -1t
Lapel Pul 15 o7 o]
PAS r =
Ces [ -
e
—011-
=01f-
—oT =
—07f-
=0t 1=
—ff-
=011—
=11=
—Oi1-

| =0i1=
=011 -

—
Figure 7. Trming Format Specification Menu .
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¢. With the Alpha Entry pop-up, change the name of the label
to RAS

d Name the second label CAS by repeating steps a through ¢

J. Assign the channels connected to the mput signals (Pod 1 bits
0 and 1) to the labels RAS and CAS respectively.

a. Place the cursor on the bit assignment field below Pod 1 and
to the right of RAS and press SELECT.

b Any combination of bits may be assigned to this pod;
however, you will want only it ¢ assigned to the RAS label.
The easiest way to assign bits 1s to press the CLEAR
ENTRY key to un-assign any assigned bits before vou start

(el

. Place the cursor on the period under the 0 in the bit
assignment pop-up and press SELECT This will place an
asterisk in the pop-up for bit 0 indicating Pod 1 bhit 0 15 now
asstgned to the RAS label. Place cursor on Done and press
SELECT to close the pop-up.

d. Asaign Pod 1 bit 1 to the CAS label by moving the cursor to
bit 1 and pressing SELECT.

Using the Timing Analyzer
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Specifying a
Trigger
Condition

To capture the data and then place the data of interest in the center
of the display of the TIMING WAVEFORMS menu, you need to tell
the logic analyzer when to trigger Since the first event of interest is
when the LRAS is asserted (negative-going edge of RAS), you need
to tell the logic analyzer to trigger on & negative-going edge of the
RAS signal.

1. Select the TIMING TRACE menu by pressing the TRACE key.

2. Set the trigger so that the logic analyzer triggers on the
negative-going edge of the RAS.

a. Place the cursor on the Then find Edge field under the
label RAS, then press SELECT.

b. Place the cursor on the . (period) in the pop-up and press
SELECT once. Pressing SELECT once 1n this pop-up
changes a period to | which indicates a negative-going edge

c. Place the ecursor on Done and press SELECT. The pop-up
closes and a $ will be located 1n this field. The § indicates
an edge has been specified even though it can't be shown in
the HEX base.

[IFAR TEST |- TEMING TRACE SPECIFICATION

Trece mone[ S:ngie ]
Armed by ACquizIticn mode

Laber
Base

Find

Then Ting

(3R S —

Figure 7-5. Trigger Edge Specified
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Acquiring

. the Data

Now that you have configured and connected the logic analyzer, you
acquire the data for your measurement by pressing the RUN key.
The logic analvzer will look for a negative edge on the RAS signal

and trigger if 1t sees one. When it triggers, the display switches to
the TIMING WAVEFORMS menu.

DFAn TEST |= TIATHG WAVEFODRHS

Horeers Tume 4 1o Trog | i s] [Tume  to 0 [
Grpumoiats (01 0ot Trog | 0 =] a1 [~ nfa+er] [ FAz__|
Sec Do [ me pele. [0+ o
3
o 1
Faz o
cagud

Figure 7-6 Timing Waveforms Menu

The RAS label shows you the RAS signal and the CAS label shows
vou the CAS signal. Notice the RAS signal goes low at or near the
center of the waveform display area thorizontal center).

Now is the tume to load the tumng measurement demo file from the

disc if you wish The file name is TIMINGDEMO. Follow the
procedure in Appendix B to load the file.

Using the Timing Analyzer
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The Timing
Waveforms Menu

The X and O

The TIMING WAVEFORMS menu differs from the other menus you
have used so far in this exercise. Besides displaying the acquired
data, it has menu fields that you use to change the way the acquired
data 1s displaved and fields that give you timing answers. Before vou
can use this menu to find answers, you need to know some of the
special symhols and their functions The symbols are:

* The X and O
*» The ¥
& The vertical dotted hne

The X and O are markers you use to find your answer. You place
them on the points of interest on your waveforms, and the logic
analyzer displays the time between the markers The X and O
markers will be in the center of the display when X to trigiger| and
O to trigiger) are both 0.000 s (see example below).

DRRA TEST |- TIMING WAVEFORMS

nereers [ Time « to Trig T i) [Time - 100 | o -
Accumulete  [OIT 1D tp Trig D ©] Rt [e narker
Sec'Diwv 200 ns Oelay g = 0

- FRS_ od I /{
tAs o) '

# & 0 MARKERS

Figure 7-7. X & 0 Markers

Using the Timing Analyzer
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The ¥ The ¥ (inverted trianglel indicates the trace point Remember, trace
point = trigger + delay. Since delay in this example is 0 000 5, you
will see the negative going sdge of the RAS signal at center screen

. under the ¥.

The Vertical The vertical dotted line indicates the trigger point vou specified 1n

Dotted Line the TIMING TRACE SPECIFICATION menu The vertical dotted
line is at center screen under the ¥ and is superimposed on the
negative-going edge of the RAS signal

IDZA0 TZET |~ TIHIHG WAVEFQRMS
Merbe st Tme |« to Trig | -9 nt ] [Time » o0 ] 170 nr

Accumdlete (0T | O to Trig | 30 ne | Rt [ rorke-] [ ®RE ]

Sec DI- S00 ns Delay | 0= 1
. [

Figure 7-8. The ¥ and Vertical Dotted Line

Using the Timing Analyzer
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Configuring Now that you have acquired the RAS and CAS waveforms, you need
the D|sp|ay to configure the TIMING WAVEFORMS menu for best resolution
and to obtain your answer.

Disptay You get the best resolution by changing the Sec/Div to a value that
Resolution displays one negative-going edge of both the RAS and CAS
waveforms. Set the Sec/Div by following these steps.

At I
A IR
1850/8L08

Figure 7-9. RAS and CAS Signals

1 Place the cursor en Sec/Div and press SELECT. The Sec/Thv
pop-up appears, showing you the current seiting,

2 While the pop-up is present, rotate the KNOB until your
waveform shows you only one negative-going edge of the RAS
waveform and one positive-going edge of the CAS waveform (see
above). In this example 200 ns 15 best.

IbPAH TEST |- TIHING WAVEFORNS

narkers =1 Trg [ 0 =] [Time - toa ] roe
Acrumulete D to Trug | 0 ¢ fat [¥ noreer RAS

secfDiy @ Delsy a
. ;
| Fas g I
I\ can  ni

J— . .

Figure 7-10 Changing SecDrv
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Making the What you want to know is how much time elapses between the time
M ment RAS goes low and the time CAS goes high again. You will use the X
easure and O markers to quickly find the answer Remember, you specified
the negative-going edge of the RAS to be your trigger point;
therefore, the X marker should be on this edge if X to Trig = 0. If
not, follow steps 1 and 2.

1. Place the cursor on the X to Trig field and press SELECT A
pop-up will appear showing you the current time from the X
marker to the trigger, however, you don't need to worry about
this number now.

2 Rotate the KNOR to place the X marker on the negative-going
edge of the RAS waveform and press SELECT. The pep-up
closes and displays X to Trig = 0000 s.

3 Place the cursor on O to Trig and press SELECT Repeat step
2 except place the O marker on the positive-going edge of the
CAS waveform and press SELECT. The pop-up closes and
displays O to Trig = 710 ns.

[DRA TEE~ |~ TIMING WAVEFDRRS

marters | T me vofe Trog [ 1 =] [(Tame - 1o 0 THD ne
accumuleg  [0F ] ote Trig [ __ 70 ne ]| &t [~ Rerke-] [ Fis
Ser D Delay 0

by ]
¥ T T

FRE 1

Figure 7-11, Marker Placement
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Finding the Your answer could be calculated by adding the X to Trig and

Answer O to Trig times, but you don't need to bother. The lopic analyzer
has already calculated this answer and displays 1t 10 the .
Time X to O field.

This example indicates the time 1s 710 ns. Since the data book
specifies a minimum of 250 ns, it appears your DRAM controlier
circult is designed properly.

[0FAm TEST |- TINMING HAVEFORHS
Noréers « o Trig | 0 5] [ame+ to D] T N
ACCUMG I BTE Cri | ota T-1g 1 Ti0 N at [« nerver] [PAE_ )

Sec i Beloy o 0
2 4
} ‘ r T
| FAs |
P Caz Ny

Figure 7.12. Time X to 0
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Summary You have just learned how to make a simple timing measurement
. with the HP 1650A/51A logic analyzer You have:

specified a timing analyzer

assigned pod 1

aggigned bits

assigned iabels

specifed a trigger condition

learned which probes to connect

acquired the data

configured the display

set the Sec/Div for best resolutien

positioned the markers for the measurement answer

You have seen how easy it is to use the timing analyzer to make
timing measurements that you could have made with a scope. You
can use the timing analyzer for any timing measurement that
doesn’t require voltage parametrics or doesn't go beyond the accuracy
of the timing analyzer.

. The next chapter teaches yon how to use the state analyzer. You will
go through a simple state measurement in the same way you did the
timing measurement in this chapter.

Using the Timing Analyzer
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8

Introduction

Using the State Analyzer

In this chapter vou will learn how to use the state analyzer by
setting up the logic analyzer to make a simple state measurement
We give you the measurement results as actually measured by the
logic analyzer, since you may not have the same circuit available,

The exercise in this chapter 15 organized in a task format The tasks
are in the same order you will most likely use them once you
become experienced. The steps in this format are both numbered and
lettered. The numbered steps state the step objective The lettered
steps explain how to accomplish each step objective. There is also an
example of each menu after it has been properly set up

How you use the steps depends on how much vou remember from
chapters 1 through 4 of the Getting Started Guide If you can set up
each menu by just looking at the menu picture, go ahead and do so.
If vou need a reminder of what steps to perform, follow the
numbered steps. If you still need more information about “how,” use
the lettered steps.

When you have finished eonfiguring the logic analvzer for this
exercise, vou can load a file from the operating svstem disc. This file
configures the logic analyzer the same way it i5 configured for this
exercise. It also loads the same data acquired for this exercise s0 you
can see what 1t looks like on screen.

In arder to learn how to configure the logic analvzer, we recommend
that you follow the exercise to “Acquiring the Data™ before loading
the file from the disc

You can alse compare your configuration. with the one on the dise by
printing it if you have a printer) or making notes before you load
the file.

Using the State Analyzer
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Problem Solving
with the
State Analyzer

What Am | Going
to Measure?

Using the State Analyzer
g2 -

In this example assume vou have designed a microprocessor
controlled cireuit. You have completed the hardware, and the
software designer has completed the software and programmed the
ROM tread only memory). When you turn your circuit on for the first
time, your circuit doesn't work properly You have checked the power
supply voltages and the system clock and thev are working property

Since the circuit has never worked before, you and the software
engineer aren't sure if it 1s a hardware or software problem. You
need to do some testing to find a solution

You decide to start where the microprocessor starts when power 1s
applied We will describe a 68000 microprocessor; however, every
processor has similiar start-up routines.

When you power up a 68000 microprocessor, it is held in reset for a
specific length of time before 1t starts doing anvthing to stabilize the
power supplies The time the microprocessor 15 held in reset ensures
stable levels (states) on all the devices and buses in your circuit.
When this reset period has ended, the 68000 performs a specific
routine called “fetching the reset vector”

The first thing you check is the time the microprocessor 15 held in
reset. You find the time is correct. The next thing to check 1s
whether the microprocessor fetches the reset vector properly.

The steps of the 68000 reset vector fetch are:

1. Set the stack pointer to a location you specify, which 15 in ROM
at address locations 0 and 2.

2. Find the first address location in memory where the
mucroprocessor fetches its first instruction. This 1s alse specified
by you and stored 1n ROM at address locations 4 and 6



What you decade to find out 1s:

1. What ROM address does the microprocessor look at for the
location of the stack pointer, and what is the stack pointer
location stored in ROM?

2

. What ROM address does the microprocessor look at for the
address where ite first instruction is stored in ROM, and 15 the
instruction correct?

3. Does the micrnprocessor then go to the address where its first
mstruction is stored?

4. Is the executable mstruction stored in the first instruction
location correct?

Your measurement, then, requires verification of the sequential
addresses the microprocessor looks at, and of the data in ROM at
these addresses, If the reset vector fetch 1s correct fin this example),
vou will see the following list of numbers 1n HEX (default base!
when your measurement results are displayed.

+0000 000000 G000
+0001 000002 04FC
+0002 000004 0GO0
+0003 000006 8048
+0004 008048 3E7C

This Hist of numbers will be explained in detail later in this chapter
m “The State Listing.”

Using the State Analyzer
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How Do |
Configure the
Logic Analyzer?

Using the State Analyzer
B-4

In order to make this state measurernent. vou must configure the
logic analvzer as a state analyzer By following these steps you will
configure Analyzer 1 as the state analyzer .

If you are in the System Configuration menu vou are 1n the nght
place to get started and vou can start with step 2, otherwise, start
with step 1.

1 Using the field in the upper left corner of the display, get the
Svstern Configuration menu on screen

a Place the cursor on the field in the upper left corner of the
display and press SELECT

b Place the cursor on System and press SELECT.

2 In the System Configuration menu, change the Analyzer 1 type
to State If Analyzer 1 is already a state analyzer, go on to

step 3.
a Place the cursor on the Type: ____ and press SELECT .
b Place the cursor on State and press SELECT.
S
System ConTiguralion
Annlyzar i RAnalyzer I
Hame |EROOUSTARTE Ung:signel Poos
Tupe Type at Foo 4
- ESETTIIIIRITEY

Pod 5
—_—— TITTIITITEITEELS
Fod |

T3 ITITIINL

————
Fod I
ITLTTIFILLITIRE

fog 3

J @

Figure 8-1. System Configuration Menu



3. Name Analyzer 1 68000STATE (optional:

a. Place the cursor on the Name: ___ field of Analyzer 1
and press SELECT.

b. With the Alpha Entry pop-up, change the name to
68000STATE

4. Assign pods 1, 2, and 3 to the state analyzer
a. Place the cursor on the Pod 1 field and press SELECT

b. In the Pod 1 pop-up, place the cursor on Analyzer 1 and
press SELECT.

¢ Repeat steps a and b for pods 2 and 3

Using the State Analyzer
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Connecting
the Probes

At this point, if you had a target system with a 68000
microprocessor, vou would connect the logic analyzer to your system.
Since you will be assigning labels ADDR and DATA, vou hook the

probes to your system accardingly

*

Activity
indicators

Pod 1 probes 0 through 15 to the data bus lines DO through
Dt5.

Pod 2 probes 0 through 15 to the address bus lines AO through

Al

Pod 3 probes 0 through 7 to the address bus lines A16 through

A23
Pod 1. CLEK «J clock! to the address strobe (LAS).

When the logic analyzer is connected and your target system 1s
running, you will see ! in the Pod 1, 2, and 3 fields of the System

Configuration menu This indicates which signal lines are
transitioning.

A
System fonfiguration

Analyzer | Rhalyzer 2

Heme JBEOUGETATE
Tupe

Unessigned Pods

Type 0 f ] ( Pod o )

| __ITITTItIITINY i

S —————
Pog 5
[Fx1i31E12315111]

Pog |
TTIITEISIILILLLG

—— ACTHITY

INDICATORS

$TIIIELTIITILNLY
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Configuring Now that vou have configured the system, you are ready to configure
the State the state analyzer You will be:
Anatyzer * Creating two names {labels! for the input signal:

* Assigning the channels connected to the input signals

+ Specifying the State () clock

»

Specifying a trigger condition
1 Display the STATE FORMAT SPECIFICATION menu

a Press the FORMAT key on the front pane!

[ a]

. Name two labels, one ADDR and one DATA.

a Place the cursor on the top field in the label column and
press SELECT.

b. Place the cursor on Modify label and press SELECT.

BANOOS THTE J= STATE FORHMRT SPECIFICATION { Specify Symbots )
CLOGH
pPon = pob = POL 1

[ TTL | TTL | TTL |

I Tlock ] 1 Tiocr 1 Ciocr |
Aclisaty 17133ITIIEIINLIL F31333TI01TTIITT7IIL FIITIITITITIIINL
Label Fol 15 87 o9 87 015 87 n
0P ] C] [  emmweas o | [eaaan wimamnabies || ]
LATH C || | [seevromassnmreer |
-Ori-
-Ofr-
—01 1=
=071 -
=01 1=
—011-
-Ofi-
=071
01 1 -

Figure 8-3. State Format Spectfication Menu
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c With the Alpha Entry pop-up, change the name of the label
to ADDR.

d Name the second labe] DATA by repeating steps a through ¢
3. Assign Pod 1 bits 0 through 15 to the label DATA.

a. Place the cursor on the bit assignment field below Pod 1 and
to the right of DATA and press SELECT.

b Any combination of bits may already be assigned to this pod,
however, you will want all 16 bits assigned to the DATA
label. The easiest way to assign is to press the CLEAR
ENTRY key to un-assign any assigned bits before you start.

¢ Place the cursor on the period under the 15 1n the bit
assignment pop-up and press SELECT This will place an
asterisk 1n the pop-up for bit 15, indicating Pod 1 bit 15 15
now assigned to the DATA label Repeat this procedure until
all 16 bits have an asterisk under each bit numher Place the
cursor on Done and press SELECT to ciose the pop-up.

d. Repeat step ¢ for Pod 2 and the ADDR label to assign all
16 bits.

e. Repeat step ¢ except you will assign the lower eight bits
(0 - 71 of Pod 3 to the ADDR label

Using the State Analyzer
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Specifying the If you remember from “What's a State Analyzer™ in Feeling

J Clock Comfortable With Logic Analvzers, the state analyzer samples the
data under the contrel of an external clock. which is “synchronous™
with vour ciremit under test Therefore, you must specify which clock
probe vou will use for vour measurement. In this exereise, you will
use the J clock, which is accessible through pod 1.

1. Select the STATE FORMAT SPECIFICATION menu by pressing
the FORMAT key.

2. Set the J Clock to sample on a negative-going edge.
&. Place the cursor on the CLOCK field and press SELECT

b. Place the cursor on the box just to the right of J 1n the pop-
up t{labeled OFF} and press SELECT.

¢. Place the cursor on | and press SELECT.

d. Place the cursor on Done and press SELECT.

ERUINETETE |~ $TRIE TORPAT SPECTFLCATION (SpeciTy Symbols )
Lok
FoD T Fop C ROD
" p— TTL
I: Specily Clock TamE I'
ReUL vty o aoItIR m t1tettitratoice
Lape! Eil = I JE— : - [n]
FLOF | [+] J O] g ]n
DiaTe | T IITIIT
71
A, [+
| =nit=1 ]
=ntr=l L]
=111 -
ST
M-
T
SHiT=

Figure 8-¢ Specifving the J Clock.
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Specifying a
Trigger

address 0000 on the address bus.

L Select the STATE TRACE SPECIFICATION menu by pressing

the TRACE key.

To capture the data and place the data of interest in the center of

the display of the STATE LISTING menu, you need to tell the state

Condition analyzer when to trigger. Since the first event of interest is address
0000, vou need to tell the state analyzer to trigger when it detects

2. Set the trigger so that the state analvzer triggers on
address 0000. If the Trigger on option is not already a,
perform steps a through d If the option 15 a skip to step e

a Place the cursor on the 1 in the Sequence Levels field of

the menu and press SELECT

|6BNOOSTATE |= STRTE TRACE SPECIFICAIION
Trace mudE

-

D

@

b. Place the cursor on the field to the right of the Trigger on
field and press SELECT. Another pop-up appears showing
vou a list of “trigger on" options. Options a through h are
qualifiers. You can assign them a pattern for the trigger

YT I S —

Bmce =

T lawals 1__ermed by
Sequence Level | Run
| Ingert Level | | Deiete Leve!l anches
O1r
WNIlE storing [angctaie |
i )l JC 0
Trigoer on| s 1] times EEE]
AR

specification.
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¢ Place the cursor on the a option and press SELECT

d. Place the cursor on Done in the Sequence Levels pop-up and
press SELECT,

e. Place the cursor on the field to the right of the a under the
label ADDR and press SELECT ’

f With the keypad, press 0 tzerol until there are all zeros in the
Specify Pattern: pop-up and then press SELECT.

Your trigger specification now states: "'While storing anystate,
trigger on "a" once and then store anystate”

ZEO0LETHTI - STATE TRACE SPECIFICATION
Trece mode| Sincl- |

Sequence Levels Rrmed by

Wele storing any=isie

Tringer on 2 Iotimes
Erancnes

S18re  BIYEiaLE II‘
Couri
QI
Freziore
Q11

Late ' i LATA
Boze

b
2 N s |
_ N ——

Figure 5-6. State Trace Specification

When the state analyzer is connected to your circuit and is
acquiring data, it continuously stores until 1t sees 0000 on the

address bus, then 1t will store anystate until the analyzer memory is
filled.

Using the State Analyzer
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Acquiring Since vou want to capture the data when the microprocessor sends

the Data address 0000 on the bus after power-up, vou press the RUN kev to
arm the state analyzer and then force a reset of your eirenit. When
the reset cycle ends, the microprocessor should send address 0000,
trigger the state analvzer and switch the display to the STATE
LISTING menu

We'll assume this is what happens in this example, since the odds
that the microprocessor won't send address 0000 are very low

ES0unETSTE |- SFTRTE LISHING
lariers ot |
Lobel ACDF | e ]
Ease He -
Bl g 00B3%6 B3IC
-nooné 003492E a1FA
-0005 no0g9I0 BOIC
-000d adodFd qoon
-200% 0904F g B&I0
=onog 00E92R dASF A
—url D0BIIC FF9A
oohing 0000
FonE GO0 [:EEd
40007 0N annn ¢ RESET YECTOR FETCH ROUTINE
+0n03 anofas B0ds
+0no4 IENJE <E7L
oS onBIdn L
+0E QUEDJL [NEEs o
+ong? MBIE €1U8
+0U0E noaNSH EinD
——— —

Figure 8.7, Reset Vector Fetch Routine

Now is the time to load the state measurement demo file from the
dise if you wish The file name is STATEDEMO. Follow the
procedure in Appendix B to load the file.

Using the State Analyzer
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The State

. Listing

The state Listing displays three columns of numbers as shown:

[3800NETATE |~ STATE LISTIHG
tariers

He-
[la=l=ni ) Bui3C
QDa3lE BIFA
QoEaI0 BO3C
oonaF g [Zu]e Ju}
[alule Tl 4] B30
QOR3IIA AEFR
[alal: B FFSR

QOO0 Do
Doooo2 0aFg
0000 onoa

QooDog RIdE
oughde U
00804A Q000
nogodt 0&FC
OuBndE N1
0o0jc 50 =R lele)

STATE LOCATIONG

Figure 8-8. State Locations

The first column of numbers are the state line number locations as
they relate to the trigger point. The trigger state 1s on line +0000
in the vertical center of the list area The negative numbers indieate
states occurring before the trigger and the positive numbers indicate
states occarring after the trigger.

The second column of numbers are the states (isted 1n HEX) the

state analyzer sees on the address bus. This column 1s labeled
ADDR.

The third column of numbers are the states (listed 1n HEX the state
analyzer sees on the data bus This column is labeled DATA.

Using the State Analyzer
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Finding the
Answer

Using the State Analyzer
814

Your answer 15 how found in the listing of states + 0000 through
+0004

The 68000 always reads address locations 0, 2, 4, and 6 to find the
stack pointer location and memory location for the instruction it
fetches after power-up The 68000 uses two words for each of the
locations that it is looking for, a high word and a low word. When
the software designer programs the ROM, he must put the stack
pointer location at address locations O and 2. 0 is the high word
location and 2 1s the jow word location. Similarly, the high word of
the mstruction fetch location must be in address location 4 and the
low word in location 6.

Since the software design calls for the reset vector to
1. Set the stack pointer to 04FC

2 Read memory address location 8048 for its first instruction
fetch

You are interested in what is on both the address bus and the data
bus 1o states 0 through 3. You look at the following listing and see
that states 0 and 1 do contain address locations 0 and 2 under the
ADDR label, indicating the microprocessor did look at the correct
jocations for the stack pointer data You also see that the data
contamed in these ROM lorations are 0000 and O4FC, which are
correct

You then look at states ® and 3. You see that the next two address
locations are 4 and 6, which is correct, and the data found at these
locations 1s 0000 and 8048, which 1s also correct

+0000 000000 0000
+0001 000002 04FC
+0002 000004 0000
+0003 000006 8048
+0004 002048 3E7C



So far you have verified that the microprocessor has correctly
performed the reset vector search. The next thing you must verify 1s
whether the microprocessor addresses the correct location i ROM
that 1t was instrueted to address in state 4 and whether the data 1=
correct in this ROM location. From the listing vou see that the
address 1n state 4 is 008048, which is correct, but the nstruction
found in this location 15 2E7C, which is not correct. You have found
vour problem- incorrect data stored in ROM for the microprocessor’s
first instruction

+ 0060 000000 0000 (high word of stack pointer location!

+ 0001 000002 04FC (low word of stack pointer ocation)

+ 0002 000004 0000 thigh word of instruction fetch location)
+ 0003 000006 8048 1low word of instuction fetch location!
+ 0004 008048 2E7C (first microprocessor instruction)

EFO0IETATE [= STRTE LISTING
Harters air

Lebel - [ _WDD= || DARTA

Dese [ He: [ Her _|

=06107 ongete Bo3C
-0006 ON852E &1FA
-0005 08534 BO3C
=pud bunaFa L eldy]
=003 QuleFd BGIO0
=oonl oudsla 4EFH
D00 i onaeat FFSq
ononan 0000
+0na1 0naoo2 aFc
+0002 onoood 0000
+0003 000006 648
+0004 008045 2ETC —t—— |NCIRAECT DATA
+0005 00864A 0000
+tn06 ongndrc 0aFC
+0007 0NBEALE A106
+6n0B 0DBASH 6106

Figure 8-8. Incorrect Data
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Summary
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You have just learned how tc make a simple state measurement with
the HP 1650A Logic Analyzer You have:

specified a state analyzer
learned which probes to connect
assigned pods 1, 2, and 3
assigned labels

assigned bits

specified the J clock

specified a trigger condition
acquired the data

interpreted the state listing

You have seen how easy it is to use the state analvzer to capture the
data on the address and data buses. You can use this same technigue
to capture and display related data on the microprocessor status,
control, and various strobe lines You are not limited to using this
technique on microprocessors You can use this technique any time
vou need to capture data on multiple lines and need to sample the
data relative to a system clock.

The next chapter teaches vou how to use the logic analyzer as an
interactive timing and state analyzer. You will see a simple
measurement that shows you both timing waveforms and state
listings and how they are correlated

If you have an HP 1651A, you do not have encugh channels to
simultaneously capture all the data for a 68000, But, since you
probably aren't working with 16-bit microprocessors, this example 15
still valuable beeause 1t shows you how to make the same kind of
measurement on an eight-bit microprocessor
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introduction

Using the Timing/State Analyzer

In this chapter you will learn how to use the timing and state
gnalyzers interactively by setting up the logic analvzer to make a
simple measurement. We give you the measurement results as
artually measured by the logic analyzer, since you may not have the
same circuit available

The exercise in this chapter is organized differently than the
exercises in the two previcus chapters Since vou have already set up
both the timing and state analyzers, vou should be ready to set them
up for this measursment by looking at the menu pictures.

Any new set-ups in this exercise will be explained in task format
steps like the previous chapters.

How you use the steps depends on how much you remember from
chapters 1 through 4 of the Getting Started Guide If vou can set up
each menu by just loocking at the menu picture, go ahead and do so
If you need a reminder of what steps to perform, follow the
numbered steps If you still need more information about *how,’ use
the lettered steps

When vou bave fimished configuring the logic analyzer for this
exerclse, vou can load a file from the operating system dise. This file
configures the logic analyzer the same way it is configured for this
exercise It also loads the same data acquired for this exervise so vou
can see what it looks like on screen.

In order to learn how to configure the logic analyzer, we recommend
that you follow the exercize to “Acquiring the Data" before loading
the file from the disc.

You can also compare your configuration with the one on the disc by
printing 1t (1f you have a printer) or making notes before vou load
the file.

Using the Timing/State Analyzer
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Probiem Solving
with the Timing/
State Analyzer

In this example assume vou have designed a microprocessor-
controlled circuit. You have completed the hardware, and the
software designer has completed the software and programmed the
ROM iread-only memory). When vou turn your circuit on for the first
time, your circuit doesn't work properly You have checked the power
supply voltages and the system clock, and they are working properly.

Since the circuit has never worked before, you and the software
engineer aren't sure 1f 1t 1s a hardware or software problem You
need to do some testing to find a solution

You also notice the circuit fails intermuittently More specifically, it
only fails when the microprocessor attempts to address a routine
that starts at address 8830.

What Am | Going
to Measure?

To see what m:ght be causing the failure, you decide to start where
the microprocessor goes to the routine that starts at address 8930.

The first thing you check iz whether the microprocessor actually
addresses address 8930. The next thing you check 1s whether the
code 5 correct tn all the steps in this routine

Your measurement, then, requires verification of:

¢ whether the microprocessor addresses location 8930
* whether all the addresses within the routine are correct
* whether all the data at the addresses in the routine are correct

If the routine 15 correct, the state iisting will display:

+ 0000 008930 B0O3C
+0001 008932 61FA
+0002 008934 67F8
+0003 008936 B03C
+ 0004 00892E 61FA

Using the Timing/State Analyzer
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How Do |
Configure the
Logic Analyzer?

In order to make this measurement, vou must configure the logic
analyzer as a state analvzer because you want to trigger on a
specific state (82301 You alsc want to verify that the addresses and
data are correct In the states of this routine

Configure the logic analyzer so that Analyzer 1 is a state analvzer

as shown:

System Lonfiguration

Anslyzer 1 Ahalyzer 2
Name Unassigned Fods
rope I | | Tupe
1 Fo 1 | [ Fod 4 |
‘!:::l::::s:::xt:l I,,I::":::z:::::l
| Foi © ] { Fod S
[1::::!:\:::1::3:' ‘:::zzti::::::;;;1

Foi 3

$TIIIIVIILITITSY

Figure 9.1. Svstem Configuration Meau
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Configuring
the State
Analyzer

Now that you have configured the system, you are ready to configure

the state analyzer.

Configure the STATE FORMAT SPECIFICATION menu as shown:

O ETATE |= STHTE FORMAT SPECIFICATION {(Specify Sumbots }
clLLer
ROn T Fob : POD

[ L 1 TTL [ TTL ]

[ C locl | 1pck ] Llock 1
AZ-aelty o FTEITTIINGIIELIERY ITrdnstiayrazLLEL TIICIRTIRLLILTISE
Label ol IS 87 AL 87 LS ar o
Ztop " ]___T:.E [rrmveverneucauns ][ ]
Toms i | ] | [Fereeveveesimnns]
=
=0t1=
—0r1-
—oT1-
—Qr 1=
SOTT=
o=
oo
=01 1=

Figure 9-2. State Format Specification Menu

Configure the STATE TRACE SPECIFICATION menu as shown:

E—
[EBODDETATE |- SYRTE TWACE SPECIFICATION
Trace mode
Sequence Levels Armed by

Trigger on & 1 times
Brenthet

Store snysiale”
a
Count

Prestore

n WRIlE storing  Snystate

Lapel o [rop JB=Te ]
Bose [Her J[Her |
e [pEgEa) =]
. | B
c E
d

Figure 9-3. State Trace Specification Menu
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Connecting At this point, if vou had a target system with a 68000

the Probes mcroprocessor, you would connect the logic analvzer to your svstem
Since you will be assigning labels ADDR and DATA, you will hook
the probes to vour system accordingly

¢ Pod 1 probes O through 15 to the data bus lines D0 through
D15

* Pod 2 probes O through 15 to the address bus lines A0 through
Al5

¢ Pod 3 probes O through 7 to the address bus lines A16 through
AZ3
* Pod 1, CLK (J clock! to the address strabe (LAS)

]
Acquiring Since you want to capture the data when the mieroprocessor sends
the Data address 8230 on the bus, you press the RUN key to arm the state
analyzer. If the microprocessor sends address 8930, it will trigger the
. state analyzer and switch the display to the STATE LISTING menu.

We'll assume this is what happens in this example.

Using the Timing/State Analyzer
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Finding the You look at this histing to see what the data is in states +0000
Problem through +0004. You know your routine 1s five states long

The 68000 does address location 8930, so you know that the routine
1t addressed Now you need to compare the state listing with the
following correct addresses and data-

+0000 008930 B03C
+0001 008932 61FA
+0002 008934 67F8
+ 0003 0058936 BO3C
+0004 00892E 61FA

As you compare the state listing (shown below) with the above dats,
you notice the data at address 8932 is mncorrect. Now you need to
find out why.

[EED00ETATE |- STATE LISTIMG
Merkers
Label TRTH
Bese + [ Her | Her
=g007? 0D8ELA Hore
—0008 0nasCc 710
-000S 0DEBLE 4BE?
-0004d n08BFE JETS
-0no3 00ESAN 3000
-O0n2 anozhe [elx1iu]
-00a | 000286 B3TO
o08930  BOIC
#0001 008832 UOFF et \NGORRECT DATA
40007 0By 6778
+0007T C0B936 BOST
+0004 0B 3E 617R
+00035 onasln  BUIC
+00UG 0002Ba 4030
+0007 000286 8970
0003 DOABZA GEFRA

Figure 8-4. Incorrect Data

Using the Timing/State Analyzer
9-6



What Additional
Measurements
Must | Make?

Your first assumption is that incorrect data is stored to this memory
location. Assume this routine is 1n ROM since it is part of the
operating system for your circuit, Since the ROM 1s programmed by
the software designer, you have the software designer verify whether
or not the data at address 8932 is correct. The software designer
tells you that the data is correct. Now what do you doT

Now 1t's time to look at the hardware to see 1f it is causing incorrect
data when the micropracessor reads this memory address You decide
vou want to see what is happening on the address and data buses
during this routine in the time domain.

In order to see the time domain. you need the timing analyzer

Since the problem exists during the routine that starts at address
5930, you deride you want to see the timing waveforms on the
address and data bus when the routine is running. You also want to
see the control signals that contrel the read cycle You will then
compare the waveforms with the timing diagrams 1n the 68000 data
book.

Your measurement. then, requires verification of;

* correct timing of the control signals
* stable addresses and data during the memory read

The control signals you must check are:

* system clock

* address strobe (AS)

* lower and upper data strobes (LDS and UDS!
¢ data transfer acknowledge (DTACK}

* read/write (R/W)

Using the Timing/State Analyzer
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How Do | in order te make this measurement, you must re-configure the logic
Re-configure the analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as

: ” a state analyzer since you will use the state analyzer to trigger on
Logic Analyzer? address 8930.

Configure the logic analyzer s0 Analyzer 2 is a timing analyzer as
shown:

System Contigurailion

Rnalyzer 1 Hnalyzer 2
Heme 16GENOOSTRTE | Hame  |6BEGADTIHNG Unsssigneg Poas
Tupe ErmiE | | Tune
_Anto-scale )
| Foc | i L Fog d |
::II::::I::I!::::E [__t:1"t:tt1!:!:|
( Fug 2 | { Fog § |
E:tr:::::::r::z:l|

l l‘III:IIII:TI::Ul

Poo T
["ITLTTTITIITTILND

Figure 8-5. System Configuration Menu

]

Connecting the At this point vou would connect the probes of pods 4 and 5 as
Timing Analyzer  follows

Probes

Pod 4 bit 0 to address strobe (AS)

Pod 4 bit 1 to the system clock

Pod 4 bt 2 to low data strobe (LDS)
Pod 4 bit 3 to upper data strobe (UDS)

Pod 4 bit 4 to the read/write (R'W
Pod 4 bit 5 to data transfer acknowledge (DTACK)

Pod 5 bits 0 through 7 to address lines A0 through A7
Pod 5 bits B through 15 to data lines DO through D7

Using the Timing/State Analyzer
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Configuring Now that you have configured the system, you are ready to configure
the Timing the timing analvzer
Analyzer Configure the TIMING FORMAT SPECIFICATION menu as shown

bE000TIANG [= TIMING FOPMHT SPECIFICATION Specify Sumbols )}

POD £ Pan 4
| TT [ T |
Actlvlly  7TTTmmTmomnmees T T RS
Label Pal 15 &7 a 15 57 0

Figure 8-6. Timing Format Specification Menu

Configure the TIMING TRACE SPECIFICATION as shown

oE0NOTINNG |~ TIHING TRACE SPECIFICATION
Hrmes by [EEUNOSTATE Acquisttion mode [Trenciiional |
Lepe o+ [fLOCr &% Jlue: bz JioTact JFw_ JEDDF  bwTe |
Base o [He [ Her [[he- J(He. J[He. JiHer JHe. |[Her |
Fing
Pattern [« J0 .+ v L | | T
present 1or [7]
Then tind
Eage [ | Il L Il I | Il

Figure 9-7. Timing Trace Specification Menu
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Setting the

Timing Analyzer

Trigger

STATE ANALYZER
ARME TIMING
ANALYZER

Your timing measutement requires the trming analyzer to display
the timing waveforms present on the buses when the routine is
running Since vou triggered the state analyzer on address 8930, vou
want to trigger the timing analyzer so the timing waveforms can be
time correlated with the state listing

To set up the logie analvzer so that the state analyzer triggers the
timiag analyzer, perform these steps

L. Display the TIMING TRACE SPECIFICATION menu.

[

. Place the cursor on the Armed by ___ field and press
SELECT,

3 Place the cursor on the 68000STATE option in the pop-up and
press SELECT.

Your timing trace specification should match the menu shown.

BEDOLTIANG |- TIMIKG TRACE SPECIFICATION

Trace mose_Simle )
—eeiirmpd By (BEOCOSTATE Acguisilion mode [ Trensilionsi

Lapel [ELocr BT Jtos  Juos  JETack P W JmD0P  JoATAa ]
Emse » [ Mes [He. J[He: | res [[Her [ Heo [ Her J[He-

Fing
pattern (¥ &+ T w  JTN v L we )T
present for [
Then 11nd
Eage [ I I Il IL Il I I

Figure 9-8. Armed by 68000 STATE
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Time Correlating In order to time correlate the data. the logic analyzer must store the

the Data timing relationships between states Since the timing analyzer
samples asynchronously and the state analyzer samples
synchronously, the logic analyzer must use the stored timing
relationship of the data to reconstruct a time correlated display.

To set up the logic analyzer to keep track of these timing
relationships, turn on a counter in the STATE TRACE
SPECIFICATION menu The following steps show vou how

pay

. Display the STATE TRACE SPECIFICATION menu.

2. Place the cursor in the field just below Count on the right side
of the display and press SELECT

3. Place the cursor on the Time option and press SELECT The
counter will now be able to keep track of time for the time
correlation.

R
GADVSTATE |- STATE TRACE SPECIFYCATION
Troce mage [ Eingie ]
Sequence Levals Armed by
Hnile storing enystete Fun
Trigger on ‘& 1 11mes
Branches
S1ore “mnysimste
Count
Prestore

ort

Label lFo0F__|6ATa

Bese -
»
o | el
e | Bl
p

Figure 9.9 Count Time
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Re-acquiring After you connect the probes of pods 4 and 5 to your circuit, all you
the Data have to do 15 press RUN. When the logic analvzer acquires the data,
it switches the display to the STATE LISTING menu unless you

switched one of the other menus to the timing analyzer after
reconfiguring the STATE TRACE menu. Regardless of which menu 15
displayed, change the display to the Mixed mode.

Now 15 the time to load the mixed measurement demo file from the
disc if you wish. The file name is MIXEDDEMO. Follow the
procedure in Appendix B to load the file

|
Mixed Mode The Mixed mode display shows you both the STATE LISTING and
Display TIMING WAVEFORMS menus sunultanecusly. To change the display

to the Mixed mode

1 Place the cursor on the field in the upper left corner of the
display and press SELECT .

2 Place the cursor on Mixed mode and press SELECT.

You will now see the mixed display as shown:

P ——
iNi-ec moge]= Displey  6BOOOSTATE = STATE LISTING
Label + [ RODF [ DATm [ Time |
Bace | Ber [ Res I Fal ]
-Qno? [alecI] 3600 1 24 ys
-aun2 B0EF 4 Booo \aa us
Qoo i 0DO0A%E BOID 1 24 us
ODEDTG  BOIC 124 us
+000 | oneglz OOFF 1 28 us
+0102 008534 6778 | Zd us
+H0T 0nNBazg BOZC 124 us
68000T [NG = TINING WAVEFORNS % to Trigger ELBM
Sec/Div [ 500 ns ] petey [0 £] 0 to Trigger [-2489 us]
4

[ale} U—u‘\_wu—u—u—u—'_ﬁ_lmu—u—u—l_
= - 1y
[N S
ez
DTE l_J J._..._.I

[ fi]
FTilE I -
a3 & Lyt :

Figure 9-10 Mixed Mode Display
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Interpreting
the Dispiay

In the Mixed mode display the state listing 1s in the top half of the
screen and the timing waveforms are in the lower half. The
important thing to remember is that vou tume correlated this display
so you could see what is happening in the time domain during the

faulty routine

Naotice that the trigger point

in both parts of the display is the same

as 1t was when the displays were separate The trigger in the state
listing 15 in the box containing +000{ and the trigger of the timing
waveform 15 the vertical dotted line

As vou look at the mixed display, you notice nothing wrong except
the data at address 8932 is incorrect. However, you are seeing only
one bit each of the address and the data. To see all the data and
addresses in the timing waveform part of the display, you must

overlap them,

—_—
1 -ed mode |- Display

hBOODSTATE - STRTE LISTING

Lebe! [TREOF | BRTe_ | T.me ]
Boze v [ mes |__Hea |I__Fel
-0003 [slaf-1=Lafl] ¥ono I 24 us
-u0a2 O004F 4 (000 t 4 us
-100 | no0aF s B930 124 ug
nofgdn  Bo3C 124 ue
+00 | [alel]-E noFF 136 ue
+002 008534 5TFE 124 us
+002 Lalal-1=E 10 BoIc 1 24 us

LBoeaTINNG - TIMENG WAVEFDRNS

-24 8B us

- 1o Trigger

Sec'bit [ 500 fis | Delsy | 0 5] 0 1o Tringer [=24 8B us
—&

) S S gy Y Yy N T Y Yy Oy T o Oy Wy Wy I
=33 I I L 1 L. | ——
T — I 1 1]
e — — —
BT D0 bered i L ]

H 00

T T i
IF"HW [¢] 1 — eee——

Figure 9-11. Interpreting the Display
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o
Overlapping
Timing
Waveforms

Sinee you see nothing wrong with the timing waveforms so far, you
think unstable data may be on the data lines during the read cvcle
In order to see unstable data, you must be able to see all the data
lines during the read and look for transitions. Overlapping the

waveforms allows you to do this To overlap waveforms, follow these

steps:

1 Place the cursor on the 00 of the ADDR 00 label and press
SELECT. The following pop-up opens in which vou specify the
bit or bits of the address bus you want to overlap.

2 Rotate the KNOB until all is displayed and press SELECT All
the address bits will be overlapped on one line.

3 Repeat step 2 except overlap the data bits

Bil select

all

———
[Jtsec moge |- Bispla GHROOSTATE = al STY s
Label A1t select
bese -
-000% oogace =y oM
-0002 0004Fy
=tini 000 aFE BRI0 124 us
oopgly  BO3L 124 ue
+0001 o0B932 0OFF 128 us
1002 DOEE34 6B 1 24 ue
0002 voBg3E  BO3C I 24 us
£B00DTINNG — TINING WAVEFORMS w fe Trigger {-24 B us |
SecsDyv [__500 ne | detey | G =] o0 to Trigger
[
1 ——r T ¥ v —
e L2 T VI Ty Ny N Oy Sy Ny S N Y Ny T W oy
= QI—‘—'_-' — 1,
! i T ] 1
= | 1 r—
=1 K [o— — R
GoH
Elii T
R ! - | | e —— |

Using the Timing/State Analyzer
9-14

Figure 8-12. Overlapping Timing Waveforms



Finding the
Answer

Az you look at the overlapping waveforms, vou notice there are

transitions on the data lines during the read evele, indicating the

data 1s unstable. You have found the probable cause of the problem

1n this routine Additional troubleshooting of the hardware wall
wentify the actual cause

A B —
|1 _=ed node |- Display 686005TRTE = STRTE LISTING
Labe! -« A00F [ GRIm_ | Time |
Bose o [ He ][ He- | _Fel ]
=003 noBgenn I00n | 24 us
=hoag 00F 4 a0 [PTH
—(100 | N004F6 8331 (FERTH
00 noBe¥a BOTI io<d us
+a00 | nogR3 QaFF 1 2B us
g tinlng noBST 4 67 8 | 1% us
00T alsl Lkl BO3C 1 ds oz
68000TIMNG - TINING WAVEFDRHS v 1o Trigger [-.d 86 us
Sec'iv [ 500 ns | Deiey | B <] 0o Trigger [=24.89 us |
, 5
T $ - T -
g Sy Oy T T T Ny Y VY Ny I Ny By
P i) !
iy ] —
I P 1 I 1
PRI | I —
i—H Tl
-DEF 81l I ! I
By [1 L U ) B S——
T T

UNGTABLE DATA

Figure 9-13. Unstable Data
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Summary You have just learned how to use the timing and state analyzers

interactively to find a problem that first appeared to be a software
problem, but actually was a hardware problem.

You have learned te:

* trigger one analyzer with the other
* time correlate measurement data

¢ interpret the Mixed mede display

¢ overlap timing waveforms

[f vou have an IIP 1651A, you de not have enough channels to
simultaneously capture all the data for a 68000. But, since you
probably aren't working with 16-bit microprocessors, this exercise 1s
still valuable because it shows you how to make the same kind of
measurement on an eight bit microproresser.

Using the Timing/State Analyzer
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1 0 Disc Drive Operations

Introduction This chapter describes the disc operations of the HP 1650A/61A
IR

The Disc Nine disc operations are available,

Operations

Afailable * Load - Instrument configurations and data can be loaded from

the disc. Inverse assemblers can be loaded.

* Store - Instrument configurations and data can be stored on
disc System files cannot be stored.

* Autoload - Designates a configuration file to be loaded
automatically the next time the HP 1650A/51A is

. turned on

* Copy - Any file on the disc can be copied from one dise to
another or te the same dise

* Duplicate Disc - All files from one disc are copied to another
dise. The directory and all files on the
destination disc will be destroyed with this
operation The copied files are packed on the
new disc as they are copied.

¢ Pack Disc - This function packs files on a disc. Packing removes
all empty or unused sectors between files on a dise
so that more space 15 available for files at the end
of the dise.

¢ Rename - Any filename on a disc can be changed to another
name

Disc Drive Operations
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* Purge - Any file on a disc can be purged (deleted) from the disc

* Format Disc - Any two-sided 3.5-inch floppy disc can be
formatted or initialized The directory and all
files on the disc will be destroved with this
operation

Although default values are provided for these disc operations, vou
may have to specify additional information. This information is
entered by selecting the appropriate fields displayed for each dise
operation. Disc operations are 1nitiated by selecting the Execute
field If there 1s a problem or additional information 1s needed to
execute an operation, an advisory appears near the top center of the
screen displaving the status of the operation tan error message,
prompts to swap gises, ete.l.

If executing a disc operation could destray or damage a file, another
pop-up appears with the options Cancel and Continue when you
select Execute [f vou don't want to complete the operation, select
Cancel to cancel the operation. Otherwise, select Continue and the
operation will be executed



I
Getting into

. the Disc Menu

To display the DISC OPERATIONS menu press the I/0 menu key.

When the IO pop-up menu appears, place the cursor on Dise
Operations and press SELECT. You will see the DISC OPERATIONS

menu

DISC APEPATIONS
| Losn trom 1l STHTEDZAC
(Execute )
Fogre: Ty~ Lecorptacn
LFmATEZT ronfig TIAIWC DEND
HI EDDZAC ront.g NI ED HOCE DERQ
¢ STRYEDEND contig STRTE DEMD -
€ {STEI _ HF 650 HF [BSN Sy:ztem Sof thare Pev

Figure 10-1. Disc Operations Menu

Disc Drive Operations
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Selecting a Disc To select a disc operation, place the cursor on the field directly below
Operation DISC OPERATIONS and press SELECT. You will see the following .
pop-up

Load
Store
Autoload
Copy
Duplicate Disc
Peck Disc
Eename
Purge
Format Disc

Figure 10.2. Disc Operations Pop-up Menu

When the pop-up appears, place the cursor on the operation you

want and press SELECT After you select an option, the pop-up

closes and displays the flelds required for your operation For

example, select Store. The DISC OPERATIONS menu now looks like .
this.

DISC OPERATIONS  Done )
te 111 [ETRTEGEND
File gescrigtion [ ]| CExeruie )
fuleneme Type fcraption
DPRHTEST cont g TIHING DEAD
HI*EPOEND ronlig nI.-ED HODE DEMO
« STATEDEMD config STRTE DEMD -
SYETEM. HP 1ES0A MPI£%0 Eycten Suttuare Fe. 07 11

Figure 10-3. Store Operation
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Dis¢ Operation

. Parameters

Installing a

. Blank Disc

The dise operation parameters consist of the information that the
disc operation acts upon They tell the logic analyzer the names,
types, and descriptions of files being manipulated. To change these
parameters, select the appropriate field and the field will either
toggle to the opposite function or a pop-up will appear If a pop-up
appears, select the appropriate option or enter data with the kevpad.

To initiate the disc operation function you have selected, place the
curser on Execute. A pop-up appears with Continue and Cancel To
continue, place the eursor on Continue and press SELECT To cancel,
place the cursor on Cancel and press SELECT The Autoload, Pack
Disc and Rename functions immediately execute since they are nat
destructive to the files. These functions do not give you the Cancel
and Continue options

DISC OPERATIDHS D50 OPERATION :ﬂnne
PARAMETERS
I Copy | ti1e |STEYECEAQ ) to [STATELEMD |
(Execute )
Fllensme Type Descrjpijon
DPARTEST cenfig TINING DEHO
HI4EQDEAD corfig HIYED HODE DEAO
+ STATEDERD confag STATE DERD ]
CrSTEM. HP 1E650R HPIE50 Syz1em Cof IWere Pew
A —

Figure 10-4, Disc Operation Parameters

Included with the HP 1650A/51A 1s a blank 3 5-inch flexible disc for
your own use. To install the blank disc, hold the disc so that the
Hewlett-Packard label is on top and the metal auto-shutter is away
from vou Push the disc gently. but firmly, into the front disc drive
until it elicks into place!
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Note

The HP 1650A. 51A disc drives use the gray Hewlett
Packard double-sided discs, which can be ordered In a
package of ten with the Hewlett-Packard part number
921924 DO NOT use single-sided discs with the

HP 1650A.51A.

1e58/L 08

Figure 10-5 Installing a Disc




Formatting a Disc

Before any information can be stored on a new dise, you must first
format 1t Formatting marks off the sectors of the dise and creates
the LIF (Logical Interchange Format} directory on the dise If you
imitiate a Duplicate Disc operation, the logic analyzer wiil
automatically format the destination disc

Note

HP 1650A°5314 does not support track sparing If a bad
track 15 found, the disc 15 considered bad. If a disc has
been formatted elsewhere with track sparing, the

HFP 1650A.514 will only read up to the first spared track.

Select the Format Disc operation.

DISE UPERATIONS -
Fiiengme Tupe Descraption
Ho Tiles

Figure 10-6. Format Disc Operation

After the Format Disc operation menu appears, the instrument reads
the disc and tells its condition. One of three conditions can exist.

¢ [f this is 2 new disc, or a disc formatted by & disc drive not
using the LIF format, the menu will display UNSUPPORTED
DISC FORMAT on the lower partion of the menu.

Disc Drive Qperations
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» If the disc 15 already formatted, but has no files, the menu will
display No Files,

* If the disc already has files, a hist of file names will appear on
the lower portion of the menu along with a file type and .
description.

If any of the listed files need to be saved, copy them to another disc

before initiating the Farmat Thsc function To initiate the Format

Disc function, select Execute When the pop-up appears, select

Continue and the instrument will format the dise. Otherwise, select

Cancel to cancel the Format Disc operation

CAUTION

Once vou press Cantinue, the Format Dise operation starts
and permanently erases all the existing information from
the disc. After that, there is no way to retrieve the
original information

=
Storing to The Store operation allows you to store your configurations and data
a Disc to a file with a description of its contents You must assign a file

name for each file in which you wish to store data.

Disc Drive Operations
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Select the Store operation

T R
DISC DPERATIONY {_Dane )
to f1le {RECDEFSBIE
File desuription [ | (Evecute )
Ellengps Type Descryplipn
+ AUTOLDAD autaconfig Power—up auwtolond conflguratian +
OFeATZET ronfic TIMING RERD
I+ EDDEMD conlig RIvED AODE DENQ
STRTEDEND tonlig STHTE DERD
ZYETEN- HP 1650/ HF i650 Syslem Soitubre Pew 07 1)

Figure 10-7. The Store Operation

To name your file, place the cursor on the field to the right of “to
file”" and press SELECT The Alpha Entry pop-up appears.

Enter a filename that starts with a letter and contains up to ten
characters [t can be any combination of letters and numbers, but
there can be no blank spaces between any of the characters.

Entering a file description is the same process as naming a file
except vou can enter up to 32 characters, start the deseription with a
number, and enter spaces between charaeters,

Nate

The field for “file description” makes it easier to identify
the type of data in each file This is for your convenience,
but vou can leave this field blank.

When vou have completed entering the file name and file
description, you initiate the store operation by placing the cursor on
Execute and pressing SELECT A pop-up appears with Continue and
('ancel. To continue, place the cursar on Continue and press
SELECT. Tb cancel, place the cursor on Cancel and press SELECT.

Dise Drive Operations
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CAUTION

If you store a new configuration and data to an existing
file, thev are written over the original information, .
“"DESTROYING" the origina! information in that file

.
The Load The Load operation allows you to load previously stored
Operation configuration and data from a file on the dise

Select the Load operation,

DISC DPERATIONS
.
Ellgngme Type Peccraptjgn
+ AUTOLOAD autocontig Power-up aulsload configuration &
DRAMTEST config TIMING LERD
nIvEDDEND canfig HIYED MQDE DEHMOD
STHTEDEMC conflq STATE DENO
SYSTEM- HP 1E50R HP1E50 System Softusre Rev

Figure 10-5. The Load Operation
Note

vou cannot load a system file For example, if you try to
load the file “SYSTEM__" an advisory "Warning Invald
file type" appears in the top center of the display.

The Load operation is tvpe dependent, This means that .

Disc Drive Operations
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To load the desired file, press the up/down ROLL kev and rotate the
ENOB until the desired file appears 1n the field to the right of
“from file™

. Note

Another way to enter the name of the file 1o the field to
the right of “from file” 1s to select this field Wken the
Alpha Entry pop-up appears, enter the correct filename

|
Renaming The Rename operation allows you to change the name of a file. The
a File only restriction 15 that you cannot rename a file to an already

existing filename

Select the Rename operation. When you have completed entering a
new file name and description, you initiate the Rename operation by
placing the cursor on Execute and pressing SELECT

DISC OPERATIONS
[ Pensme | 1y1e [AUTOLORD | to [ABCDEFABZE |
( Exprule )
Filename Type Lestriolion
* AUTOLOARD auioconfig Fower-up autoloed configuraiion
OFRATEST cont g TINING DERO
HIYERDERD conf e HIVED ADDE DEMD
ETHTEDEMD confiy STATE UEND
SHSTEMN- HF 16504 HP 1650 System Sof tuare Pew
.
. Figure 10-9. Renaming a File

Use either the KNOB or the Alpha Entry pop-up to enter the
filename vou wish to change 1n the field to the right of “file”

Disc Drive Operations
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The Autoload
Operation

Disc Drive Operations
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Move the cursor to the field to the right of “to” and press SELECT
When the Alpha Entry pop-up appears, enter the new file name
When vou have completed entering the new file name, vou 1nitiate
the rename operation by placing the cursor on Execute and pressing
SELECT. The rename operation immediately executes and when it 15
completed, an advisory “Rename operation complete' s displaved.

Autoload allows you to designate a configuratien file to be loaded
automatically the next time the HP 1650A/514 18 turned on. When
the Autoload operation 15 Enabled, your designated configuration file
1s loaded instead of the default configuration file This allows you to
change the default configuration of certain menus to a configuration
that better fits your needs.

Select the Autoload operation To Enable Autoload, select the
Disable field and when the pop-up appears, select Enable.

With the up/down ROLL key and KNOB or the Alpha Entry pop-up
enter the name of the configuration file you wish to load in the field
to the right of "“File'' and select Execute. The Autoload function 158
Enabled as shown after “Current Autcload status:™ on the display

Note

When power is applied to the logic analvzer, Auteload
On or Off 15 determined by the presence of an enabled
autoload file on the dise If an enabled autoload file 15
present on the disc, the logic analyver will load this
configuration file instead of the standard configuration
file.



. DISC DPERHTIONS (_Lone )

T Autaloeo  |[Ensole | rite [HI-ZCCEMD

Current aululgoed ststuc Enaple @
Curcent sutolped 11l¢ AUTOLDAD
Fllename Type Descript,or
RUTALOAD syiocontug FPouer-up autelood configuration
DPAHTEST contig TIAING DEHAOD
» MIXECDEROD config PIXED MODE DERD L]
TTATEDEM? corfig STRTE DEND
SYSTERL HP1ES0M HP 1850 Syziem Softusre Fev

Figure 10-10. Autoload Operation Enabled.

up appears, select Disable. When the pop-up closes, select Execute

. To Disable the Autoload operation, select Enable and when the pop-
and the Autoload function is disabled.

Purging a File Select the Purge operation to Purge idelete) a file With erther the

up/down ROLL key and KNOB or the Alpha Entry pop-up enter the
file you wish to purge in the field to the right of *file"" Seleet

Execute and when the pop-up appears, select Continue and the file
is purged from the disc,

CAUTION

Once EXECUTED, the Purge operation permanently

erases the file After that, there is no way to retrieve the
. orginal information.

Disc Drive Operations
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|
DISC OPERRT [GNS ((Done_) .
[ Purge ] t1re [AUTOLORD ]
Filename Typs Descrjption
» AUTELOAD eutoconfig Power-up suloload canfiguration ¢
DFAMTEST conlig TIMtNG DEND
HIvYEDDERD conlLg HIZED HODE DERO
STATEDEHD conlig STATE DENQ
SYSTEN. HP 1850/ HF 1650 System Sof tWare Fes
R e —

Figure 10-11. Purging a File

Copying a File The Copy operation allows you to copy a file to the same disc or
another disc Select the Copy operation With either the up/down
ROLL key and the KNOB or the Alpha Entry pop-up, enter the
filename vou wish to copy in the field to the right of “file Select
the field to the right of “to" and when the Alpha Entry pop-up
appears, enter the name of the file you want to “copy to”

You can also copy a file to the same filename on another disc To do
this, select the “To"” filename field, press the CLEAR ENTRY key,

place the curser on Done and press SELECT This copies the original
filename in the “To” filename field.

Disc Dnve Operations
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Select Execute to start the copy operation. A pop-up appears with
mstructions on what to do with the discs. Since you can copy & file
to the same dise or another dise, simply [ollow the instructions as
they apply to your situation and select Continue to continue,

* When “Insert the destination disc” appears, remove the source
disc and insert the destination disc into the disc drive if you
are copying the file to another disc. The cursor is located on
“Continue,” so to continue, press SELECT, otherwise, place the
cursor on “Stop” and press SELECT. If you are copving to the
same dise, press "Continue” without moving the disc,

If the file cannot be copied in a single operation, the instruction
“Insert the source disc”" will appear in the pop-up. Remove the
destination disc, re-insert the source disc and select Continue The
logie analyzer reads another segment of the source file. It will then
tell you when to re-insert the destination disc and continue.

Note

If the source file is large (le. System fiie) vou should use
the Duplicate Disc operation. Duplicating large files using
the Copy operation requires changing discs many tumes.
This invites the possibility of losing track of the disc
changes, which will destroyv part or all of the files on the
source disc.

Disc Drive Operations
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When the copy operation s complete, vou will see the new file name
in the directory. The new file name will be inserted 1n the directory

in alphabetical order.

_
DISC QPERATIONS
[ Copy | ti11e [AUTOLDRD | 1o | AACDEFABCE
Eilename Jyps Descrjplyon
* AUTOLOAD aviocnhlag Power=up sutoload cenfiquration +
DPAMTEST config TIHING DEMQ
HI<EDDIHD config RIYED MODE RERD
STATEGIAD coRf1g STARTE DEMI
SYSTEM . HP 1651R HP IS0 System Sufiuere Pev
Figure 10-12. Copyv File Operation .
|
The Pack Disc By deleting files from the disc and adding other files, you end up
Operation with blank areas on the disc (between files) that are too small for
the new files you are creating The FPack Disc operation packs the

current files together, removing unused areas from between the files
so that more space is available for files at the end of the disc

Disc Drive Operations
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Select the Pack Disc operation. To pack the disc, select Execute

R
BISC DPEPHTIONS
+__Patr Duse
(Execute )
lan Jyne Reseriptynn
# RUTOLORD sututonfig Power=up sutoload configuration «
DRAMTEST tonfig TIMING DENOD
HI~EDDEHD canfig MIYED MODE DERD
STRTELEMD config STATE DEMO
SYSTEM. HPI1BS0A HP 1650 System Sof tWBre Pev
.

Figure 10-13. The Pack Disc Operation

Duplicating the The Duplicate Dise operation allows vou to duplicate all the files on
Operating one dise to another dise. You use this operation to make a back-up
System Disc copy of your important discs so you won't lose important data m the

event the disec wears out, 1s damaged, or a file is accidently deleted.

Disc Drive Operations
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Select the Duphcate Disc operation and press Execute. When the
pop-up appeart you will see the following advisory

“
Duplicate Disc .

Duplicete disc uses all of system ram to help spesd up
the process of dupliceting discs. This Wil) DESTROY
the current confiquration and data and will require @
repoot of the system when duplication 1¢ complete.

Figure 10-14. Duplicate Dise Pop-up

CAUTION

The original directory and flles on the destination dise are
destraved by the DUPLICATE DISC operation. .

Ta continye, select Continue. The mstruction “Insert disc to be

copied—hit select when ready” will be displayed. Insert the source

disc and press SELECT The logic analyzer reads the source disc and

displays “"Reading from source disc. Please wait...”

When the logic analyzer has filled memory or has read the entire
source dise, it displays “Insert destination disc—hit select when
ready”’ Remove the source disc, insert the destination dise and press
SELECT When the logic analyzer starts writing to the destination
disc, you will see “Writing to destination disc. Please wait..”

Disc Drive Operations
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Note

If the destination disc has not been formatted, the logic
analvzer will automaticaily formar the disc before 1t
writes to it.

If the amount of data on the source disc exceeds the available
memory in the logic analyzer, the logic analyvzer will display *“Insert
the source disc—hit select when ready’ again, and you will need to
repeat the process of inserting the source disc. then the destination
disc. Follow the directions on screen until the entire disc 1s
duphcated.

When the entire disc is duplicated, vou will see “Hit FORMAT key
to copy another dise or wnsert system disc and hit SELECT to
reboot " If you are finished duplicating discs, insert the system disc
and press SELECT The logic analyzer will load the system file and
return vou to the System Configuration menu.

Disc Drive Operations
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Introduction

Making Hardcopy Prints

The HP 1650/51A Logic Analyzers allow you to print configurations,
waveforms, and hstings Whenever vour printer is connected to the
logic analyzer and you tnstruct it to do so, it will print what 1s
cwrrently displaved on screen or all data in the menus having off-
screen data

This ehapter shows you how to set up the logic analyzer's RS-232C
interface for printers If you have a Hewlett-Packard Thinkdet,
QuietJet, or Laserdet series printer, the R8-233C interface is already
set up for you with the exception of the printer type and page width

If you have another kind of printer, refer to your printer manual for
its interface requirements and change the logic analyzer's interface
configuration as instructed.

Supported Printers The HP 1650A/51A logic analyzers will support the following

Alternate
Printers

printers with RS-232C capabilities.

HP ThinkdJet (RS-232C switches set for HP controllers)
HP Quietdet ({actory settingst

HP Laserdet {factory settings)

Alternate

" e .

In addition to HP printers, the logic analvzers support Epson:®
compatible RS-232C printers. These alternate printers must support
graphics

When the logic analyzer’s R8-232C configuration is set for alternate
printers, 1t transmits data to the printer in the Epson® format.

Printers incompatible with either HP or Epson data transfer formats
will not work with the HP 1650A/51A logic analvzers

Making Hardcopy Prints
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Hooking Up If vour printer is already connected to the logic analyvzer, skip to
Your Printer “Setting the RS-232C for HP Printers” on page 11-4. Qtherwise,
hooking up your HP printer is just a matter of having the correet .

RS.232C 1interface cable.

If vou have an alternate printer, the type of connector on the printer
end of the cable depends on vour printer

-z, B
Wl
% il

Flgure 11-1. Logic Analvzer to Printer Hook-up

Making Hardcopy Prints
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Printer
. Cables

HP 13242G Cable

You can use erther an HP 13242G or HP 92218H cable to connect
the logic analyzer to the printer However. the HP 13242G 15 the
preferred cable since it can be used with either no protocol

thardware handshake) or XON/XOFF.

The HP 13242G cable has standard DB-25 connectors on each end
and 15 wired for hardware handshake The cable schematic is shown
below.

PRINTER LOGIC ANALTZER
CHABSIS GROUND | 1 I | CHASS15 GROUND
™| 2 . 2 |
— =
RO | 3 C 3 |RD
EIGNAL GROUND | 7 7 | SIGNAL GROUND
—_ L
DTR | 2@ ] 5 | CTs
C75| 5 l 6 | DSR
DSk | 6 2e | DTR

1050002

Figure 11.2. HP 13242G Cable Schematic

Note

HP 132420 cable is symmetrical, therefore 1t doesn'’t
matter which end of the cable Is connected to which prece
of equipment.

Making Hardcopy Prints
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HP 92219H Cable The HP 82219H cable has standard DB-25 connectors on each end
and is wired for XON/XOFF handshake. The cable schematic is
shown below

PRINTER LOGIC ANALYZER

CHASSIS GROUND [ 1 1 | CHABSIS GROUND

T 2 2|
¢

RD{ 3 - 3 | R
SIGNAL GROUND | 7 7 | SIGNAL GROUND

18k

Figure 11-3. HP 32219H Cable Schematic

Setting RS-232C All three series of HP printers {HP ThinkJet, HP LaserJet, and HP .
for HP QuietJet! use the logic analyzer's RS-232C default configuration with
Printers only one or two changes depending on which printer you have

Since the logic analyzer's default RS-232C configuration is set for
the HP ThinkJet printer, no changes are needed for the HP
Thinkdet.

The changes you need to make for the other HP printers are:

* Printer type for the HP Laserdet and HP QuietJet
» Paper width for the HP QuietJet

You access the printer type and page width fields by first accessing
the [/Q menu, then the R5-232C menu.

Making Hardcopy Prints
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Setting RS-232C The following attributes of the RS-232C interface must be set to the
. for Your Non-HP correct configuration for your printer

Printer protocol

number of data bits
number of stop bits
parity type

baud rate

paper width

® ¢ = 3 =5 @

You access these attribute fields by first accessing the 1/0 menu,
then the RS-232C Configuration menu

|
Setting Paper Paper width is set by toggling the Paper width : ___ field in
Width the RS-232C Configuration menu. It tells the printer that you are
sending up to 80 or 132 characters per line fonly when you Print
. AllY and is totally independent of the printer itself

s If vou select 132 characters per line (13.5 inches) when using
other than an HP QuietJet selection, the listings are printed in
a compressed mode Compressed mode uses smaller characters
to allow the printer to print more characters in a given width

* If you select 132 characters per line (13.5 inches! on an HP
Quetdet, it can print a full 132 characters per line without
going to compressed mode as long as you are using the proper
width of paper in the printer.

+ If vou select BO characters per lite for any printer, &8 maximum
of 80 characters are printed per line

Making Hardcopy Prints
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RS-232C Default You can use the logic analyzer's default configuration texcept for

Configuration printer tvpe and paper width! for all supported printers if you
haven't changed the printer’s RS-232C configuration. .
The logic analyzer's default configuration is:
Protocal: XON/XOFF
Data Bits: 8
Stop Bits: 1
Parity none
Baud rate: 9600
Printer: Thinkdet

Paper width: 8.5 inches

. |

Recommended The recommended protocol is XON/XOFF. This allows you to use the
Protocol simpler three-wire hook-ups.

I .
Starting the When vou are ready to print, you need to know whether there 1s

Printout more data than is displaved on screen. In cases where data 15 off

screen tLe., format specifications with all pods assigned to 2 single
analyvzer!, you need to decide whether vou want just the data that 1s
on screen or all the data.

If vou want just what is on screen, start the printout with the Print
Screen option. If you want all the data, use the Print All option.
Both options are in the I'0 menu

Making Hardcopy Prints
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Once vou decide which option to use, start the printout by placing
the cursor on the print option iscreen or all) and pressing SELECT

I'0 MENU
Exit
Print Screen
Print All
Digc Operations
RE-232C Configuration
External BNC Configuration
Selftests

* * &+ 9 + & »

Figure 114 I'O Menu

Print Screen  The Print Screen option prints only what is displayed on screen at
the time vou initiate the printout In the Print Screen mode, the
printer uses its graphics capabilities and the printout will ook just
like the logic analyzer screen with only one exception: the cursor
will not print.

Print Al The Print All option prints not only what is displayed on screen, but
also what 1s below, and, in the Format Specification, what it to the
right of the screen at the time you initiate the printout.

Note

Make sure the first line you wish to print is at the top of
the screen when vou select Print All Lines above the
screen will not print.

Use this option when you want to print all the data in menus like:

¢ Timing Format Specifications
¢ State Format Specifications
* State Trace Specifications

» State Listing
* Symbols
® Disc Directory

Making Hardcopy Prints
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What Happens
during a
Printout?

Connecting to
Other HP Printers

Making Hardcopy Prints
11-8

When you press SELECT to start the primtout, the 'O menua pop-up
disappears and an advisory “PRINT in progress” appears in the top
cemter of the display While the data 1s transferred to the printer, the
only useable key 15 the STOP kev When the logic analyzer has
completed the data transfer to the printer, the advisory “PRINT
complete” appears and the keyboard becomes useable again

The PRINT in progress advisory won't appear in your printout. If
vou press STOP while the data is being transferred to the printer,
the transfer stops and the data already sent will print out This
causes an incomplete printout.

The HP 1650A/51A can also be used with Hewlett-Packard printers
that have RS-232C interface options. Simply connect the printer with
the HP 13242G cable. Refer to table 11-1 for the appropriate
selection for the R8-232C configuration of the HP 1650A/51A

Thable 11.1. HF Printer Selection

For this Select this Printer in
HP Printer RS-232C Configuration menu
HP 2631 Quietdet
HP 2671 ThinkdJet
HP 2673 ThinkdJet
Note

The above printers should work with the HP 16504/51A
logic analvzers However, no tests have been made to
verify that they will work completely. Therefore, proper
operation is nerther premised nor supported by
Hewlett-Packard.
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Probing

Introduction This chapter contains a description of the probing system of the
HP 1650A/51A logic analyzers [t also contains the information you
need to connect the probe system components to each other, to the
loge analyzer, and to the system under test

|

Probing Options

The HP 10320C
User-Detinable
Interface

You can connect the HP 1650A/51A logic analyzers to your svstem
under test 1n one of four ways.

HP 10320C User-definable Interface (optional)

HP 10269C with microprocessor specific modules {optional)

the standard HP 1650A/51A probes tgeneral purpose probing)
direct connection to a 20-pin AM® Series type header connector
using the optiona) termination adapter (HP part number
01650-63201)

* ¢ & »

The optional HP 10320 User-definable Interface module combined
with the optional HP 10269C General Purpose Probe Interface allows
vou to connect the HP 1650A/51A logic analyzers to the
microprocessor in vour target system. The HP 10320C includes a
breadboard (HP 64651B) which you custom wire for your system,

Also available as an option that you can use with the HP 10320C is
the HP 10321A Microprocessor Interface Kit. This kit includes
sockets, bypass capacitors, a fuse for power distribution, and 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
HP 10321A in the Accessories for the HP 1650A HP1651A and
HP 165004 Logic Analyzers data.

Probing
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The HP 10269C Instead of connecting the probe tips directly to the signal lines, you
General Purpose may use the HP 10269C General Purpose Probe Interface (optionall.
Probe interface This allows you to connect the probe cables Iwithout the probes: to
connectors on the interface. When the appropriate preprocessor is
instzlled in the interface. you will have a direct connection between .
the logic analyzer and the microprocessor under test. See figure 12-1
for a basic block diagram.

There are a number of microprocessor specific preprocessors avatlable
as optional accessories which are hsted in the Accessories for the
HP 1650A HP 1651A and HP 165004 Logic Analyzers data sheet
that came with your logic analyzer. Chapter 13 of this manual also
introduces you to preprocessors and imverse assemblers

HP1E50A, |/ lomm] 1P 10265 BPROCESSOR
HP1E514 hd SPECIFIC
PREPROCESSOR
Fog 2 WPROCESS0R

Pod 3s K K
Fod 4+ .

Pod 5

RANERENC]

sHOT AVAILABLE ON HP1651A

Figure 12-1. HP 10269C with Preprocessor
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General Purpose
Probing

The Termination
Adapter

General purpose probing involves connecting the probes directly to
vour target system without using the mterface. General purpose
probing does not limit you to specific hook-up schemes as the probe
interface does.

The optional termination adapter (tHP part number 01650-63201)
allows you to connect the 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 aren't using the probes. The termination
adapter provides this termination.

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

You connect the termination adapter to the probe cable in place of
the pod econnector and connect the other end of the adapter directly
to your test port

Figure 12-2. Termination Adapter

Probing
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The HP 1650A/51A
Probing System

Probes and
Probe Pods

Probe Pod Assembly

Probing
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The standard HP 1650A/51A probing svstem consists of probes. pods,
& probe cable and grabbers This system is passive thas no active
circuits at the outer end of the cable). Thizs means that the pods and
probes are smaller and lighter, making them easier to use

The passive probe system 15 similar to the probe system used with
high frequency oseilloscopes. It consists of a series R-C network
90.9 k@ in parallel with 8 pF) at the probe tip, and a shielded
resistive transmission line

The advantages of this system are:

* 2 ns risetime with +5% perturbations

* 8 pF input capacitance at the probe tip

* signal ground at the probe tip for higher speed timing signals
* nexpensive removable probe tip assemblies

Probes and probe pods allew you to connect the logic analvzer to
vour svstem under test without the HP 10269C Probe Interface This
general purpose probing 18 useful for discrete digital cirenits Each
probe and pod assembly contains 16 data channels, one clock
channel, and pod ground.

The pods, as they will be referred to for consistency, are the probe
housings {as shown below) that group the 16 data lines, one clock
line, and grounds, corresponding to a logic analyzer pod.

GROUND LEAD (LDNG}

[@1E50-82102)
~ PROBE LEAD
taigse-sz1e1)
PROSE HOUSING GROUND LEAD (SHORT)
(8152452031 {@1650-82183}
A rs

~

|__PROBE ASSEWBLT

(B1653-61588)

1850/E %44

Figure 12.3 Probe Assembly



Probe Cable

Probes

The probe pod cable contains 17 signal Immes, 34 chassis ground lines
and two power lines that are woven together It 1s 4.5 feet long.

CAUTION

The probe grounds are chassis tearth! grounds, not
“floating” grounds.

Both ends of the cable are alike so0 it doesn't matter which end vou
connect to the pods or logic analyzer Each cable is capable of
carrving 0 60 amps for preprocessor power DO NOT exceed this 0.60
amps per cable or the cable will be damaged. Also, the maximum
power available from the logic analvzer (all cablesi is 2 amps at &
volts,

Note

The preprocessor power source is fused. The fuse is located
inside the logic analyzer If @ preprocessor appears to be
malfunctiening, refer to the service manual for
instruetions on checking this fuse

The probe cable connects the logic analyzer to the pods, termination
adapter, or the HP 10269C General Purpose Probe Interface.

Each probe is a 12-inch twisted pair cable and is connected to the
probe cable at the pod. One end of each probe has a probe tip
assembly where the input R.C network is housed and a lead that
connects to the target system. The other end of the probe has a two-
pin connector that connects to the probe cable,

5!‘ mi‘uﬂ‘g,l b ol

- MNETWORE
WAD/E4N

Figure 12-4. Probe Cable
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Grabbers

Pod Grounds

GROUND

1 £
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- 1 1 )

SIGHAL 0 e I :
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You can connect the probe directly to the test pins on your target
svstem To do so, you must use 0.63 mm 0 025 in) square pins or
round pins with a diameter of between 0.66 mm (0 026 in) and
.84 mm (0.033 1n),

Each probe has an input impedance of 100 k0 in paraliel with
approximately 8 pF.

F—C NETWORK EQUIVALENT CIRCUIT

PROSE CaBLE LOGIC ANALYZER

ANALYZER

v

9.0k
Figure 12-5. Probe Input Circuit

Probes can be grounded in one of two ways: a common pod ground
and a probe ground for each probe

The grabbers have a hook that fits around IC pins and component
leads and connects to the probes and the ground leads The grabbers
have been designed to fit on adjacent IC pins.

Each pod is grounded by a pod ground lead that should always be
used You can connect the ground iead directly to a ground pin on
your target system or use a grabber. The grabber connects to the
ground lead the same way it connects to the probe lead,

To connect the ground lead to grounded pins on your target system,
vou must use 0 63 mm 10.025 in.) square pins or round pins with a
diameter of 0.66 mm (0 026 in) to 0.84 mm (0.033 in.}.



Probe Grounds You can ground the probes in one of two ways. You can ground the
probes with the pod ground only. however, the ground path won't be
the same length as the signal path through the probe. If vour probe
ground path must be the same as your signal path, use the short
ground lead ‘probe ground). The probe ground lead connects to the
molded probe body via a pin and socket You can then use a grabber
or grounded pins on your target system the same way as the pod
ground

- TRVENAS

Figure 12.6. Probe Grounds

Note

For improved signal fidelity, use a probe ground for every
four probes in addition to the pod ground.

If you need additional probe ground leads, order HP part number
01650-82103 from your nearest Hewlett-Packard sales office,

Probing
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Signal Line Any signal line you intend to probe must be able to supply a

Loading mimmum of 600 mV to the probe tip, which has an input impedance
of 100 k@ shunted by 8 pF. If the signal line is incapable of this, you .
will not only have an incorrect measurement but the system under

test may also malfunction.

Maximum Probe The maximum input voltage of each probe is +40 volts peak.
Input Voltage

Pod Thresholds There are two preset thresholds and a user-definable pod threshold
for each pod The two preset thresholds are ECL 1=1.3 V) and TTL
I+1.6 V1. The user definable threshold can be set anywhere between
—9.9 volts and +9.9 volts in 0.1 volt increments.

The pod thresholds of pods 1 and 2 in the HP 1651A and of pods 1,
2, and 3 1n the HP 16504 can be set \ndependently. The pod

thresholds of pods 4 and 5 in the HP 1650A are slaved together;

therefore, when you set the threshold on either pod 4 or 5, both

thresholds will be the same.

Probing
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Connecting the
Logic Analyzer to
the Target System

Connecting the
Probe Cables to

the Logic Analyzer

There are four ways vou can connect the logic analyzer to your
target system as previously mentioned at the beginning of this
chapter: the probes general purpese probing), the HP 10320C User-
definable Interfzce, the HP 10269C with microprocessor specific
preprocessor modules; and direct connection to a 20 pin 3M™ Series
type header connector using the optional termination adapter (HP
part number 01650-63201).

Since the probe interface hook-ups are microprocessor specific, they
will be explained in their respective pperating notes. The rest of this
chapter is dedicated to general purpose probing with the

HP 1650A/51A probes

You connect the pod cables to the pod connectors on the rear panel of
the logic analyzer The connectors are keyed for proper orientation
You can connect either end of the cable to the rear panel since both
ends of the cables are alike.

o=

e 4

.
.

s i e MM am e s

Figure 127, Probe Cable to Logic Analyzer Connections
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Connecting the The pods of the HP 1650/51A differ from other logic analyzers in
Pods to the that they are passive thave no active circuits at the outer end of the
Probe Cable cablzl, The pods, as they will be referred to for consistency, are the .

connector bodies ias shown below) that the probes are installed in
when you receive your logic analvzer.

Figure 12.8. Connecting Pods to Probe Cables

To connect a pod to a cable, align the key on the cable connector
with the slot on the pod connector and connect them the same way
vou connected the other end to the logic analvzer

Probing
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Disconnecting
the Probes from
the Pods

The probes are shipped aiready installed in the pods. However, you
can disconnect any un-used probes from any of the pods. This keeps
the un-used probes from getting 1n your way.

To disconnect a probe, inzert the tip of a ball-point pen 1n the latch
openming and push while gently pulling the probe out of the pod
connector as shown below.

MMTIN
Figure 12-9. Disconnecting Probes from Pods
You connect the probes to the pods by inserting the double pin end

of the probe into the ped. The probes and pod connector body are
both keved theveled! so that they will fit together only one way

Probing
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Connecting You connect the grabbers to the probes by slipping the connector at

the Grabbers to the end of the probe onto the recessed pin in the side of the grabber

the Probes If you need to use grabbers for either the pod or the probe grounds, .
ronneet them to the ground leads the same way you connect them to
the probes.

e

L

Figure 12.10. Connecting Grabbers to Probes

Connecting The grabbers have a hook that fits around IC pins and component
the Grahbers to leads You connect the grabber by pushing the rear of the grabber to
the Test Points expose the hook, hooking the lead and releasing your thumb as

shown below,

Figure 12.11. Connecting Grabbers to Test Points .

Probing
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ds, So you can find the pods and probes you want to connect to your

| Cables tarset system, vou need to be able to quickly identify them Included
with your logic analyzer are self-adhesive labels for each pod, cable
ahd probe

They come 1n sets Each set has labels for each end of the cable— a
Iabel for the pod connector body, a label for the clock probe and 15
labels for each of the channels

Figure 12.12. Labeling Pods, Probes and Cables

Probing
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Microprocessor Specific
1 3 Measurements

introduction This chapter contains informnation about the optional accessories
available for microprocessor specific measurements [n depth
measurement descriptions are included in the operating notes that
come with each of these accessories The accessories you will be
introduced to in this chapter are the preprocessor modules and the
HP 10269C General Purpose Probe Interface.

]
Microprocessor A preprocessor module enables you to gquickly and easily connect the
Measurements logac analyzer to your microprocessor under test. Most of the

preprocessor modules require the HP 10268C General Purpose Probe
Interface. The preprocessor descriptions in the following sections
indicate which preproecessors require it.

Microprocessor Specific Measurements
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Included with each preprocessor module 1s a 3.5-inch disc 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 mucroprocessor for which the
preprocessor is designed. It also loads tn the mverse assembler file

The inverse assembler file 1& 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 1nverse

assembly field (see Figure 13-1). The inverse assembler software is
designed to provide a display that closely resembles the orignal
assembly language listing of the microprocessor’s software. It also
identifies the microprocessor bus cycles captured, such as Memory
Read, Interrupt Acknowledge, or /O write

A
[EBOUESTATE ]~
EOUUDSTATE |- STATE LISTING Time ¥ 1o Trigger
Morkers fime O to Trigger
Time ¥ tp O g s
Lepe| - [CEDDF WEEAND Hnemanic [~ Tima ]| STAT
Bese + [ Hex Il nex | Ret i Hex
0062 0004Fd OFI.R  w30.DD 28
=ano| H00aFE 6930 program read 1 24 ys 8
i +a00g 008930 CAP.B &FF DO 1 26 us 3o
+0001 008932 OGFF program read 124 us 3o
+Hoo QOR934 BED.B  ODERIE 1.24 us 0
008936 CrP & wee DO 1.24 us 0
+0004 DOBY2E B5R B Q0B9ZA 1.76 us 0
+0005 00890 B03C unused prefetch 1 24 us 30
+0006 ooadra 0000 program urite 2.00 ug 29
+0007 0004F6 B930 program Write 1 48 ug 29
+0008 0a892A JMP DOBBLGIPC] V2B us 30
+Qo09 OBgIC FFOR progrem reed I 24 us 30
40010 008BCE BER B OOBSAE 1 72 us 30
+00} | 00BBCE BO3C unused prefetch 126 us 30
s

Figure 13-1. State Listing with Mnemonijes.

T

Microprocessors This section lists the microprocessors that are supported by Hewlett-
Supported by Packard preprocessors and the logic analyzer model that each
Preprocessors preprocessor requires. Most of the preprocessors require the

HFP 10268C 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 whach the logic analyzer probe
cables connect.

Microprocessor Speclfic Measurements
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Note

This chapter hists the preprocessors available at the time
of printing. However, new preprocessors may become
available as new microprocessors are introduced. Check
with the nearest Hewlett-Packard sales office periodically
for availability of new preprocessors.

CPU Package: 40-pin DIP

Accessories Requared: HP 10300B Preprocessor
HP 10269C General Purpose Probe Interface

Meaximum Clock Speed: 10 MHz clock input

Signal Line Loading: Maximum of ¢ne 74LS TTL load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
I/O read/write
Opcode fetch
Interrupt acknowledge
RAM refresh eycles

Maximum Power Required- 0.3 A at + 5 Vde, supphed by logic
analvzer

Logic Analyzer Required: HP 1650A or HP 1651A

Number of Probes Used: Twe 16-channel probes

Microprocessor Specific Measurements
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NSC 800 CPU Package: 40-pin DIP

Accessories Required: HP 10303B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 4 MHz clock input .

Signal Line Loading: Maximum of one HCMOS load + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
1/0 read/write
Opcode fetch
Interrupt acknowledge
RAM refresh cycles
DMA cycles

Maximum Power Required: 0.1A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HFP 1650A or HP 1651A

Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements
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8085 CPU Package: 40-pin DIP

Accessories Required: HP 10304B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 6 MHz clock output 112 MHz clock input)

Signal Line Loading: Maximum of one 7T4LS TTL load + 35 pF on
any line

Microprocessor Cycle [dentified: Memory read/write
I/O read/write
QOpcode fetch
Interrupt acknowledge

Maximum Power Bequired: 0.8 A at + 5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650A or HP 1651A

Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements
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8086 or 8088 CPU Package: 40-pin DIP

Accessories Require¢ HP 10305B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input tat CLEK)

Signal Line Loading: Maximum of twe 74ALS TTL loads + 40 pF
on any line

Microprocessor Cycles Identified: Memory read/write
- I!0 read/write
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087 or 8089
Co-processors

Additional Capabilities: The 8086 or B08S can be operating in
Minimum or Maxitmum modes. The logic
analyzer can capture all bus cycles
(including prefetches) or can capture only
executed instructions. To capture only
executed instructions, the 8086 or B0B8
must be aperating in the Maximum mode.

Maximum Power Required: 1.0 A at + 5 Vde, supplied by the logic
analyzer

Logic Analyzer Required: HP 1650A

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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80186 or 80188 CPU Package: 68-contact LCC

Accessories Required: HP 10306B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 8 MHz clock output (16 MHz
clock 1nput)

Signal Line Loading. Maximum aof two T4ALS TTL loads + 40 pF
on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
/O read/write (DMA and
non-DMA)
Code fetch
Interrupt acknowledge
Halt acknowledge
Transfer to 8087, 8089, or 82586
CO-processors

Additional Capabilities: The 80186 or 80188 can be operating in
Normal or Queue Status modes. The logic
analyzer can capture all bus cycles
(including prefetches) or can capture only
executed instructions

Maximum Power Required: 0.68 A at + 5 Vidc, supplied by logic
analyzer B80186/188 operating current
+0.15 A from system under test,

Logic Analyzer Required: HP 1650A

Number of Probes Used: Four 16-channel probes

Microprocessor Specific Measurements
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80286 CPU Package: 68-contact LCC or 68-pin PGA

Accessories Required: HP 10312D Preprocessor
HP 10269C Generzl Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock output (20 MHz clock input)

Sipgnal Line Loading: Maximum of two 74ALS TTL loads + 40 pF
on any line

Microprocessor Cycles Identified: Memory read/write
1/0 read/write
Code fetch
Interrupt acknowledge
Halt

Hold acknowledge
Lock
Transfer to 80287 co-processor

Additional Capabilities: The logic analyzer captures all bus cycles,
including prefetches

Maximum Power Required: 0.66 A at +5 Vdc, supplied by logic
*  analyzer B02B6 operating current from
system under test.
Logic Analyzer Required: HP 1650A

Number of Probes Used Three 16.channel probes

Microprocessor Speclific Measurements
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80386 CPU Package' 132-pin PGA

Arcessories Required: HFP 10314B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 20 MHz clock output 40 MHz
clock 1oput)

Signal Line Loading' Maximum of two 7T4ALS TTL loads + 80 pF
on any line

Microprocessor Cycles Identified: Memory read/write
/O read/write
Code fetch
Interrupt acknowledge, type 0-255
Halt
Shutdown
Transfer to 8087, 80287, or 803587
co-processors

Additiona! Capabilities: The logic analyzer captures all bus cycles,
including prefetches

Maximum Power Required: 1.0 A at +5 Vde, supplied by Iogic
analyzer

Logic Anatyzer Required HP 1650A

Number of Probes Used: Five 16-channel probes

Microprocessor Specific Measurements
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6800 or 6802 CPU Package: 40-pin DIP

Accessories Requared: HP 10307B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input .

Signal Line Loading: Maximum of 1 74LS TTL load + 35 pF on
any hine

Microprocessor Cycle Identified: Memory read/write
DMA readfwrite
Opeode fetch/operand
Subroutine enterfexit
System stack push/pull
Halt
Interrupt acknowledge
Interrupt or reset vector

Maximum Power Required: 0.8A at +5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650A or HP 1651A
Number of Probes Used: Two 16.channel probes .

Microprocessor Specific Measurements
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6809 or 6808E CPU Package 40-pin DIP

Accessories Required: HP 10308B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input

Signal Line Loadmg: Maximum of one 74ALS TTL load + 35 pF on
any line

Microprocessor Cyeles Identified: Memory read/write
DMA read/write
Opcode feteh/operand
Vector fetch
Halt
Interrupt

Additional Capabilities: The preprocessor can be adapted to
6809/09E systems that use a Memory
Management Unit (MMU). This adaptation
allows the capture of all address lines on a
physical address bus up to 24 bits wide.

Maximum Power Required: 1.0 A at +5 Vdc, supplied by logic
analyzer

Logic Analzyer Required: HP 1650A or HP 16514

Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements
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68008 CPU Package: 40.pin DIP

Accessores Required: HP 10310B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock inpat

Signal Line Loading; Maximum of one 748 TTL load + one 74F
TTL load + 35 pF on any line

Mieroprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
[nterrupt acknowledge
Bus grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles,
including prefetches

Maximum Power Required: 0.4 A at +5 Vdc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650A

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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68000 and 68010
(€4-pin DIP)

CPU Package: 64-pin DIP

Accessonies Required: HP 10311B Preprocessor
HP 10269C General Purpose Probe Interface

Masximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: Maximum of one 745 TTL load + one 74F
TTL load + 35 pF on any line

Microprocessor Cveles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
[nterrupt acknowledge
Bus Grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cyeles,
including prefetches

Maximum Power Required: 0.4 A at + 5 Vdc, supplied by the logic
analyzer

Logic Analvzer Required: HP 1850A

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements
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68000 and 68010 CPU Package: 68-pmn PGA
(68-pin PGA)
Accessories Required: HP 10311G Preprocessor

Maximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: 100 kR + 10 pF on any line

Microprocessor Cycles Identifiedr User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge

Bus Grant
6800 cycle

Additional Capabilities: The logic analyzer captures all bus cycles,
including prefetches.

Maximum Power Required: None
Logic Anslyzer Required: HP 1650A

Number of Probes Used Three 16-channe! probes

Microprocessor Specific Measurements
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68020 CPU Package: 114-pin PGA
Accessories Required: HP 10313G
Maximum Clock Speed: 25 MHz clock inpet
Signal Line Loading: 100 k@ + 10 pF on any hne

Microprocessor Cycles Identified: User data read/write

User program read

Supervisor read/write

Supervisor program read

Bus Grant

CPU space accesses including.
Breakpoint acknowledge
Access level control
Coprocessor communication
Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles,
including prefetches, The 68020
microprocessor must be operating with the

internal cache memory disabled for the
logic analyzer to provide inverse assembly.

Maximum Power Required: None
Logic Analyzer Required, HP 16504

Number of Probes Uszed: Five 16-channel probes

Microprocessor Specific Measurements
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Loading Inverse
Assembler Files

Selecting the
Correct File

Leading the
Desired File

You load the inverse assembler file by loading the appropriate
configuration file. Loading the configuration file automatically loads
the 1nverse assembler file.

Most inverse assembler discs contain more than one file. Each disc
usually contains an inverse assembler file for use with the

HP 10269C and preprocessor as well as a file for general purpose
probing. Each inverse assembler filename has a suffix which
indicates whether it is for the HP 10269C and preprocessor or
general purpose probing For example, filename C68000_1 indicates
a 68000 inverse assembler file for use with the HP 10269C and the
68000 preprocessor. Filename C68000__P 1s for general purpose
probing Specific file descriptions and recommended usage are
contained in each preprocessor operating note.

To load the mverse assembler file you want, insert the 3.5-inch disc
you received with your preprocessor in the dise drive. Select the /O
menu. In the /O menu, select DISC OPERATIONS. The logic
analyzer will read the disc and display the dise directory.

Select the Load option and place the filename you want to load in
the “from file” box. Place the cursor on Execute and press SELECT.

Microprocessor Specific Measurements
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Connecting the
Logic Analyzer
Probes

How to Display
Inverse Assembied
Data

Place the cursor on the analyzer you want the file loaded into and
press SELECT. An advisory “Loading file from disc” is displaved.
When the logic analyzer has finished loading the file, you will see
“Load operation complete”

The file iz now loaded and the logic analyzer is configured for
disassembly of acquired data,

The specific preprocessor and 1nverse assembler you are using
determines how you connect the logic analvzer probes. Since the
inverse assembler files configure the System Configuration, State
Format Specification, and State Trace Specification menus, you
must connect the logic analyzer probe cables aecordingly so that the
acquired data 18 properly grouped for inverse assembly, Refer to the
specific 1nverse assernbler operating note for the proper connections.

The specific preprocessor and inverse assembler you are using
determines how the nverse assembled data is displayed, When you
press RUN, the logic analyzer acquires data and displays the State
Listing menu.

The State Listing menu will display as much information about the
captured data as possible. For some microprocessors, the display will
show a completely disassembled state hsting.

Microprocessor Specific Measurements
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Some of the preprocessors and/or the microprocessors under test do

not provide enough status information to disassemble the data

correctly. In this case, you will need to specify additional information

tie., tell the logic analyzer what state contains the first word of an

opcode fetch). When this 1s necessary an additonal field (INVASM) .
will appear in the top center of the State Listing menu (see below),

This field allows you to point to the first state of an Op Code fetch

EB00STATE |- Stote Listing e o Trigger [T 5]
harkers Time 0 to Trigger T s

Time # to O Qs

Figure 13-2 Inverse Assemble Field.

For complete details refer to the Operating Note for the specific
preprocessor.

Microprocessor Specific Measurements
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Error Messages

Thiz appendix lists the error messages that require corrective action
to restore proper operation of the logic analyzer. There are several
messages that vou will see that are merely advisories and are not
listed here For example, “Load operation complete” 1s one of these
advisories.

The messages are listed in alphabetical order and in bold type.

Acquisition aborted. This message i3 displayed whenever data
acquisition 15 stopped.

At least one edpge is required. A state clock specification requires
at least one clock edge This message only oceurs if you turn off all
edges in the state clock specification.

Autoload file not of proper type. This message is displayed if any
file other than an HP 1650A/51A configuration file is specified for
an autoload file and the logic analyzer is powered up.

Autoscale aborted. This message is displayed when the STOP key
is pressed or if a mignal is not found 15 seconds after the initiation of
autoscale

BNC is being used as an ARM IN and cannot be used as an
ARM OUT. This message iz displayed when BNC arms machine 1
{or 2), machine 1 (or 2) arms machine 2 (or 1}, and the BNC is

specified as ARM OUT. It will not oceur if BNC arms machine 1 (or
21, and machine 1 (or 2} arms BNC.

Configuration not loaded. Indicates a bad configuration file Try to
reload the file again If the configuration file will still not load, a
new disc and/or eonfiguration file is reguired.

Copy operation complete. Indicates the copy operation has either
successfully completed or has been stopped.

Error Messages
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Correlation counter overflow. The correlation counter overflows
when the time from when one machine's trigger to the second
machine’s trigger exeeeds the maximum count. It may be possible to
add a “dummy” state to the second machine's trigger specification
that is closer in time to the trigger of the first machine.

Data can not be correlated-Time count need to be turned on.
“Count” must be set to *Time” in both machines to properly
cotrelate the data.

Destination write protected—file not copied. Make sure you are
trying to copy to the correct disc. If so, set the write protect tab to
the non-protect position and repeat the copy operation.

File not copied to dise—check disc. The HP 1650A/51A does not
support track sparing. If 2 bad track is found, the disc is considered
bad. If the disc has been formatted elsewhere with track sparing, the
HP 1650A/51A will only read up to the first spared disc.

Hardware ERROR: trace point in count bloek. Indicates the
data from the last acquisition is not reliable and may have been
caused by a hardware problem. Repeat the data acquisition to verify
the condition. }f this message re-appears, the logic analyzer requires
the atiention of service personnel.

Insufficient memory to load IAL - load aborted. This message
indicates that there is not a block of free memory large encugh for
the inverse assembler you are attempting to load ever though there
may be enough memory in several smaller blocks. Try to load the
inverse assembler again. If this load is unsuccessful, load the
configuration and inverse assembler separately.

Invalid file name. Check the file name. A file name must start with
an alpha character and cannot contain spaces or slashes (/).

Inverse assembler not loaded—bad object code. Indicates a bad
inverse assembler file on the disc. A new disc or file 15 required.

Maximum of 32 channels per label. Indicates an attempt to
essign more than 32 channels to a label. Reassign channels so that
no more than 32 are assigned to a label.



No room on destination—file not copied. Indicates the destination
dise doesn't have enough room for the file you are attempting to
copy. Try packing the disc and repeating the copy operation. If this
15 }msuccessful, you will need to use a different disc.

(x) Occurrences Remaining in Sequence. Indicates the logie
analyzer is waiting for (x) number of occurrences in a sequence level
of the trigger specification before it can go on to the next sequence
level.

PRINT has been stopped. This message appears when the print
operation has been stopped.

(x) Secs Remaining in Trace. [ndicates the amount of time
remaining until acquisition is complete in Glitch mode,

Search failed - O pattern not found. Indicates the O pattern does
not exist in the acquired data. Check for a correct O marker pattern
specification.

Search failed - X pattern not found. Indicates the X pattern does
not exist in the acquired data. Check for a correct X marker pattern
specification

Slow Clock or Waiting for Arm. Indicates the state analyzer is
waiting for a clock or arm from the other machine. Re-check the
state clock or arming specification.

Slow or missing Clock. Indicates the state analyzer has not
recognized a clock for 100 ms. Check for & missing clock if the
intended clock iz faster than 100 ms. If clock is present but is slower
than 100 ms, the data will still be acquired when a clock is
recognized and should be vahd.

Specified inverse assembler not found. Indicates the inverse
assembler specified cannot be found on the disc.

State clock violates overdrive specification. Indicates the data
from the last acquisttion is not reliable due to the state clock signal
not being reliable. Check the clock threshold for proper setting and
the probes for proper grounding

States Remaining to Post Store. Indicates the number of states
required until memory 1s filled and sequisition 18 complete.

Error Messages
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Error Messages
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Time count need to be turned on. This message appears when the
iogic analyzer attempts to time correlate data and “Count” is not
set to “Time.”

Transitions Remaining to Post Store. Indicates the number of
transitions required until memory is filled and acquusition is
complete.

Unsupported destination format—file not copied. Indicates the
disc you have attempted to copy to 1s either not formatted or
formatted ir a format not used by the logic analyzer Format the dise
or use a properly formatted dise and repeat the copy operation.

Value out of range. Set to limit. Indicates an attempt to enter a
value that is out of range for the specific variable. The logic analyzer
will set the vaiue to the limit of the variable range antomatically.

Waiting for Arm. Indicates the arming condition has not occurred,

Waiting for Prestore. Indicates the prestore enndition has not
occurred (timing analyzer only),

Waiting for Trigger. Indicates the trigger condition has not
occurred.

Warning: Chips not successfully running. Indicates the
acquisition chips in the logic analyzer are not running properly.
Press STOP and then RUN agam. If the warning message re-
appears, refer the logic analyzer to service personnel.

Warning: Chips not successfully stopped. Indicates the
acquisition chips in the logic analyzer are not stopping properly.
Press RUN and then STOP again. If the warning message re-
appears, refer the logic analyzer to service personnel.

Warning: Duplicate label name. Indicates an attempt to assign an
existing name to g new label,

Warning: Duplicate symbol name. Indicates an attempt to assign
an existing name to a new symbol.

Warning: Invalid file type Indicates an attempt to load an invahd
file type. For example, the SYSTEM file can only be loaded on power-
up and if you attempt to load it from the I/O menu, this message
will appear.



Warning: No clock edge in other clock, added clock edge. This
message only occurs 1n a state analyzer using mixed or
demultiplexed clocks. It indicates there ts no edge specified in either
the master or slave clock There must be at least one edge in each of
the clocks.

Warning: Symbol memory full. Max 200 symbols. Indicates an
attempt to store more than 200 symbols

Warning: Run HALTED due to variable change. Indicates a
vanabie has been chenged during data acquisition in the continuous
trace mode The data acquuisition will be halted and this message
will be displayed when any variable affecting the system
configuration, clock thresholds, clock multiplexing, or trace
specification menus iz changed during dats acquisition

Error Messages
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B Installation

Introduction This eppendix contains information and 1nstructions necessary for
preparing the HP 1650A/51A Logic Analyzers for use. Inciuded in
this section are inspection procedures, power requirements,
packaging information, and operating environment. It also tells you
how to load the operating system and turn the logic analyzer on

Initial Inspection Inspect the shipping contarner for damage, If the shipping container
or cushuoning material ie damaged, it should be kept until the
contents of the shipment have been checked for completeness and
the instrument has been checked mechanieally and electrically.
Accessories supplied with the instrument are listed under
Accessories Supplied in section 1 of this manual An overview of the
self-test procedure is in Appendix D of this manual. The complete

. details of the procedure are in Chapter 6 of the Service manual.
Electrical performance verification functions are alse in Chapter 3 of
the Service Manual.

If the contents are incemplete, if there is mechanical damage or
defect, or if the instrument does not pass the Self Test Performance
Verification, notify the nearest Hewlett-Packard Office. If the
ghipping container is damaged, or the cushioning materals show
signs of stress, notify the carrier as well as the Hewlett-Packard
Office. Keep all shipping materials for the carrier's inspection. The
Hewlett-Packard office will arrange for repair or replacement at HP
option without waiting for claim settlement.

Instaltation
B-1



Operating
Environment

Ventilation

Storage and
Shipping

Tagging for Service

Original Packaging

Other Packaging

Installation
B-2

You may operate your logic analyzer in a normal lab or office type
environment without any additional considerations If you intend to
use it 1n another tvpe of environment, refer to Table E.2 in Appendix
E for complete operating environment specifications Note the non-
condensing humidity limitation. Condensation within the instrument
cabinet can cause poor operation or malfunction. Protection should
be provided agamst temperature extremes whach cause condensation.

You must provide an unrestricted airflow for the fan and ventilation
openings in the rear of the logic analyzer. However, you may stack
the logic analyzer under, over, or.in-between other mstruments as
fong the surfaces of the other instruments are not needed for their
ventiiation.

This instrument may be stored or shipped in environments within
the following limitations:

Temperature: -40° C to +75° C
Humidity: Up to 9% at 65° C
Altitude: Up to 15,300 metres (50,000 feet)

If the instrument is to be shipped to a Hewlett-Packard office for
serviee or repair, attach a tag to the instrument identifying owner,
address of owner, complete instrument model and serial numbers,
and a description of the service required.

If the original packaging material is unavailable or unserviceable,
materials identical to those used in factory packaging are available
through Hewlett-Packard offices. If the instrument is to be shipped
to a Hewlett-Packard office for service, tag the instrument (see
“Tagging for Service”). Mark the container FRAGILE to ensure
careful handling, In any correspondence, refer to the instrument by
model number and full serial number.

The following general instructions should be followed for repacking
with commercially available materials.

a Wrap the instrument in heavy paper or plastic.



b. Use a strong shipping container. A double-wall carton made of
350 Ib. test material is adequate,

¢ Use a layer of shock-abserbing material 70 te 100 mm (3 to 4
. inches) thick around all sides of the instrument to firmly
cushion and prevent movement inside the container. Protect the
control panel with cardboard.

d Seal the shipping container securely.

e Mark the shipping container FRAGILE to ensure careful
handling.

f In any correspondence, refer to the instrument by model number
and full serial number.

Removing Yellow  Your logic analyzer is shipped with a protective yellow shipping dise

Shipping Disc in the disc drive Before you can insert the operating system disc,
you must remove the yellow shipping disc. Press the disc eject button
as shown in figure B-1. The yellow shipping dise will pop out part
way 50 you can pull it out of the dise drive,

s =

EE)ed=)

=10

=EE0
GG

EOEO0E

BO0 e &

: ool H\
1RSV/EXDS
. Figure B-1. Removing Yellow Shipping Disc
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Power The HP 1650A/51A requires a power source of either 115 or 230 Vac,
Requirements —22% to +10%; single phase, 48 to 66 Hz; 200 Watts maximum
pOWer.

Power Cable
WARNING

BEFORE CONNECTING THIS INSTRUMENT, the
protective earth terminal of the Instrument must be
connected to the protective conductor of the (Mains) power
cord The Mamns plug must be inserted in a socket outlet
provided with a protective earth contact. The protective
action must not be negated by the use of an extension
cord tpower cable) without a protective conductor
{grounding). Grounding one conductor of & two conductor
outlet does not provide an instrument ground.

This instrument is provided with a three-wire power cable, When
connected to an appropriate AC power outlet, this cable grounds the
instrument cabinet. The type of power cable plug shipped with the
instrument depends on the country of destination. Refer to Table B-1
for power plugs and HP part numbers for the available plug
configurations.

Installation
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Table B-1. Power Cord Configurations

PLUG TYPE CABLE PLUG DESCRIPTION | LENGTH COLOR COUNTRY
PART KO IN/ICM
oeT  250v 8120-1351 Straght "85 3834 anreds Grey Unitedt Kingdom
H00 81201733 -5l 90/228 Mint Gray Cyprus
Nigena
Dimbabwe
Smgapore
[l 250V B120-1364% Strasht “NISS188/ASC TR Gray Austrain
81 “_H'_W_"‘ B120-D69E " BTzt Mint Gray how Zeaiand
o |
D>
OFT 250 B120- 1689 Straight *CEET-TY Tarion Mint Gray Eant and Wast Eumpe
Bz B120-1842 0" TBIZ00 Mint Gray Saudi Arabm
m 81202857 Straight {Shialoed) rar2o0 oto Brown 50 Atnca
by Pl Indiz (Unpaishzad
in many nghgns|
-
OPT* 124w Bl 1378 Swaghs *HEMAS-159 o2 Jmon Gray Unnad Stias
k] _\, B120-1821 qat 86224 Jage Geay Cznada
N'—"‘p‘ e 8120- 19652 Straight {Medicaty 56244 Black Maxito
‘%I ¢, [T Philippines
= Ty Tawan
BI20-065E6 Siraght *NEMAS-16P s022% Black Uniled States
Canana
[+ 250v 8120- 1356 CEEZ2-W1 HWT Jade Gray Far imanconnatting
81201625 tBystam Cabmat Use| 56244 EYSIEM components and
i 250% panpherals
~ P Unaect States and
1\@ Canada paly
OFT  250% 21202104 Stragnt  SEV1011 791200 Mint Gray Swrtzerigne
B120-2256 18582450 rarzo0 Mint Gray
=T, Type 12
» .
& e, " ks
OPT 230w B120-2956 Swaght ‘DHCE107 Pai200 Wint Gray Denmark
M2 a120-2957 wa Hze Wint Gray
R ——
ﬂ -
- Zr’p:( Fo
OPT  250¥ 21204610 Swragh SABS164 791200 Jude Gaay Rapublic of South Afria
m? ?Jﬂ . a12042m1 [ T8{200 India
LT
\E
OPT 1008 B30 7ED Strpght Mm HOI230 Dark Gray Japan
18 212047 su° w0230
o
C S Y

"Par number shown for plug o mdustry wentibar for plug enly Number shisen tor cable 15 BP Part Number for compiate cabie inchiding plug
"' Thess cords are included 1N the CSA cembcabon approval of tw kguEmanl
£
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Selecting the The line voltage selector has been factory set to the line voltage

Line Voltage used 1n your country, It 15 a good idea to check the setting of the
line voltage selector so you become familiar with what 1t looks like. .
If the setting needs to be changed, follow the procedure in the next
paragraph.

CAUTION

You can damage the Jogic analyzer if the module 15 not
set to the correct position.

Figure B-2 Selecting the Line Voltage

You change the proper line voltage by pulling the fuse module out

and reinserting it with the proper arrows aligned. To remove the

fuse module, carefully pry at the top center of the module (as shown)

until you can grasp and pull it out by hand. .

installation
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Checking for If you find it necessary to check or change Fuses, remove the fuse

the Correct Fuse module and look at each fuse for its amperage and voltage, Refer to
. figure B-3 to locate the 115 V and 230 V fuse locations. To remove
the fuse module, carefully pry at the top center of the module {see
figure B-2) until you can grasp and pull it out by hand.

5

U
Lty

t13v
3.8 A FUSE 1.5 A FUSE

Figure B-3. Checking for the Correct Fuse

. Applying Power When power is applied to the HP 1850A/514A, a power-up self test
will be performed automatically. For information on the power-up
self test, refer to Appendix D and Sectior 3 of the Service Manual.

Loading the Before you can operate the instrument, you must load the operating
Operating System  system from the operating system disc. You received two identical
P 9 oy operating system discs. You should mark one of them Master and
store it in a safe place. Mark the other one Work and use only the
work copy. This will provide you with a back-up in case your work
copy becomes corrupt.

CAUTION

Tb prevent dainage to your operating system disc, DO

. NOT remove the dise from the disc drive while it is
runmng. Only remove it after the indicator light has
gone out.

Installation
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Instailing the To load the logic analyzer's operating system. you must install the
Operating System disc as shown below before you turn on the power. When the disc
Disc snaps into place, the disc eject button pops out and you are ready to

turn on the logic analyzer.

Figure B-{. Installing the Operating System Dise.

The logic analyer will read the dise and load the operating system. .
It will also run self-tests before it 18 ready for vou to operate,

installation
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Line Switch The line switch is located on the rear panel. You turn the
instrument on by pressing the I on the rocker switch. Make sure the
operating system disc 1s in the disc drive before you turn on the
logic analyzer. If you forget the disc, don't worry, you won't harm
anything. You will merely have to repeat the turni-on procedure with
the disc in the drive.

Figure B-5. Line Switch.

Intensity Control Onee you have turned the instrument or, you may want to set the
display intensity to a level that’s more comfortable for you. You do
this by turning the INTENSITY control on the rear panel.

a5, B T
% mom

Dmmgs-@”

Figure B-6. Intensity Control
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Power-Up Self-Test

When vou turn on the logic analyzer, 1t performs a series of self-

tests, When it has successfully completed these tests, it loads the
operating system into memory from the disc

When the logic analyzer has completely loaded the operating system,

it displays the System Configuration menu ag shown below.

Installation
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Sgetem Configuralion

®nalyzer |
Nome
Type Type:

Avtoseale

Anslyzer 2
Unsssigned Pods

BrT ————————r—

Pad 2
! Fon § l]

Pod 1

Figure B-7 Svstem Configuration Menu.

Note

This is the HP 1650A System Format Specification menu.
If you have an HP 1651A, pod 1 will be assigned to
analyzer 1 and pod 2 will be assigned to apalyzer 2.
There won't be any pods in the Unassigned Pods area of
the display.



Operator’s Maintenance

The only maintenance you need to do is clean the instroment
exterior and periodically check the rear panel for air restrictions.

Use only MILD SOAP AND WATER to ¢lean the cabinet and front
panel DO NOT use a harsh soap which will damage the water-base
paint fintsh of the instrument

Operator’s Maintenance
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Introduction

Self Tests

Power-up Self Test

Operator Self Tests

This appendix gives you an overview of the self tests the logie
analyzer runs when you turn it on. You can also access the self tests
from the 'O menu This appendix 18 net intended to provide service
information, but to acquaint you with the tests If service is
required, it should be performed by qualified service personnel.

The power-up self test is a set of tests that are automatically
performed when yeu apply power to the logic analyzer You may
perform the self tests individually to have a higher level of
confidence that the instrument is operating properly. A message that
the instrument has failed a test will appear if any problem is
encountered during a test. The individual self tests are listed in the
self test menu which 15 accessed via the /O menu, The

HP 1650A/5LA self tests are on the operating system disc and the
disc is required to run the tests,

The power-up self test is automatically initiated at power-up by the
HP 1650A/51A Logic Analyzer. The revision number of the operating
system firmware is given in the upper right of the screen during the
power-up self test. As each test is completed, either *passed™ or
“failed" will be displayed before the name of the test as shown.

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test
passed [nterrupt test
passed Display test
passed Keyvboard test
passed Acquisition test
passed Threshold test
passed Disc test

LOADING SYSTEM FILE

Operator Self Tests
D1



Selectable Seli Tests

Operator Self Tests
D-2

As indicated by the last message, the HP 1650A/51A will
automatically load the operating system from the disc in the disc
drive If the operating system disc 1s not in the disc drive, the
message “SYSTEM DISC NOT FOUND" will be displayed at the
bottom of the screen and “NO DISC"” will be displayed in front of
disc test 1n place of *“‘passed.”

If the “NO DISC" message appears, twrn off the instrument, insert
the operating system disc into the disc drive, and again apply power.

Seven gelf tests may be accessed individually in the Self Test menn.
The seven selectable self tests are:

* [ata Acquisition

* RS.232.C

* External Trigger BNCs
¢ Keyboard

* RAM

ROM

Dise Drive

Cycle through all tests

To select a test, place the cursor on the test name and press
SELECT. A pop-up menu appears with a description of the test. The
self test does not begin until the cursor is placed on Execute and the
SELECT key is pressed.

When the test is complete, either “Passed”" Failed”, or “Tested” will
be displayed in the Self Test menu in front of the test. These tests
are also used as troubleshooting aids. If a test fails, refer to Section
& of the Service manual for information on the mmdividual tests used
for troubleshooting,
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Specifications and
Operating Characteristics

Specifications and This appendix hists the specifications, operating characteristics, and

Characteristics

Probes

State Mode

supplemental characteristics of the HP 1850A and HP 1651A Logic
Analvzers.

Minimum Swing: 600 mV peak-to-peak.
Threshold Accuracy:
Voltage Range Accuracy
-20Vito +20V +150 mV
=99Vt -21V +300 mV
+21Vito +39V -300 mV

Dynamie Range:=10 volts about the threshold.

Clock Repetition Rate: Single phase is 25 MHz maximum. With
time or state counting, minimum time between states 18 60 ns. Both
mixed and demultiplexed clocking use master-slave clock timing,
master clock must follow slave clock by at least 10 ns and precede
the next slave clock by >50 ns.

Clock Pulse Width: >10 ns at threshold.

Setup Time: Data must be present prior ta clock transition, > 10 ns.
Hold Time: Data must be present after rising clock transition; 0 ns.
Data must be present after falling clock transition, 0 ns (HP 1651A)
data must be present after falling L clock transition, 0 ns

(HP 1650A); data must be present after falling J, K, M, and N clock
transition, | ns (HP 1650A).

Specifications and Operating Characteristics
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Timing Mode

Probes

Minimum Detectable Glitch: 5 ns wide at the threshold.

Input RC: 100 kf? £2% shunted by approximately 8 pF at the probe
tip.

TTL Threshold Preset: +1.6 volts,

ECL Threshold Preset: —1.3 volts.

Threshold Range: ~9.9 to +9.9 volts in 0.1 V increments
Threshold Setting: Threshoid levels may be defined for pods 1 and
2 individually (HP 1651A), Threshold levels may be defined for pods
1, 2, and 8 individually and one threshold may be defined for pods 4
and 5 (HP 1650A),

Minimum Input Overdrive: 250 mV or 30% of the input amplitude,
whichever 18 greater.

Maximum Voltage: + 40 volts peak.

Specifications and Operating Characteristics
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Measurement Analyzer Configurations:

fi ion
Configurations Analyzer 1

Timing
Off
State
off
Tiuming
State
State
Off

Analyzer 2

Off
Timing
Off
State
State
Timing
State
Off

Channel Assignment: Each group of 16 channels (a pod) can be
assigned to Analyzer 1, Analyzer 2, or remain unassigned. The
HP 16504 contains § pods; the HP 1651A contains 2 pods.

State Anaiysis

Memory Data Acquisition: 1024 samplesichannel.

Trace Specification

Clocks: Five ¢locks (HP 1650A¢ or two clocks {HP 1651A) are

aveilable and can be used by either one or two state analyzers at
any time, Clock edges can be ORed together and operate in single
phase, two phase demultiplexing, or two phase mixed mode. Clock
edge is selectable as positive, negative, or both edges for each clock.

Clock Qualifier: The high or low level of four ORed clocks
{HP 1650A) or one clock (HP1651A) can be ANDed with the clock
specification. Setup time: 20 ns; hold time: 5 ns.

Pattern Recognizers: Each recogmizer is the AND combination of
bit (0, 1, or X patterns in each label Eight pattern recognizers are
available when one state analyzer is on. Four are available to each
analyzer when two state analyzers are on.

Specifications and Operating Characteristics
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Tagaing

Symbols

Range Recognizers: Recognizes data which 1s numerically between
or on two specified patterns (ANDed combination of Os and/or 1s}.
One range term is available and is assigned to the first state
analyzer turned on. The maximum size 15 32 bits

Qualifier: A user-specified term that tan be anystate, nostate, &
single pattern recognizer, range recognizer, or logical combination of
pattern and range recognizers.

Sequence Levels; There are eight levels available to determine the
sequence of events required for trigger The trigger term can occur
anywhere in the first seven sequence levels.

Branching: Each sequence level has a branching qualifier. When
satisfied, the analyzer will restart the sequence or branch to another
seguence level,

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

Storage Qualification: Each sequence level has a storage qualifier
that specifies the states that are to be stored

Enable/Disable: Defines a window of post-trnigger storage. States
stored in this window can be qualified

Prestore: Stores two qualified states that precede states that are
stored

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 4.4 X (10 to the 12th
POWET),

Time Tagging: Measures the time between stored states, relative to
either the previous state or the trigger. Maximum time between
states is 48 hours.

With tagging on, the acquisition memory 15 halved; minimum time
between states 15 60 ns.

Pattern Symbols: User can define a mnemonic for the specific bit
pattern of a label. When date display is SYMBOL, mnemonic 18
displaved where the bit pattern occurs. Bit pattern can include 0s,
15, and don't cares.

Specifications and Operating Characteristics
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Timing Analysis

Transitional Timing
Mode

Glitch Capture Mode

Waveform Display

Range Symbols: User can define a mnemonic covering a range of
values. Bit pattern for lower and upper limits must he defined as a
pattern of Os and 1s. When data display is SYMBOL, values within
the specified range are displayed as mnemonic + offset from base of
range.

Number of Pattern and Range Symbols: 200 total. Symbols can
be down-loaded over RS-232-C,

Sample 15 stored in acquisition mernory only when the data chanpges.
A time tag stored with each sample allows reconstruction of
waveform display. Time covered by a full memory aequisition varies
with the number of pattern changes in the data,

Sample Period: 10 ns.

Maximum Time Covered by Data: 5000 seconds.

Minimum Time Covered by Data: 10.24 us.

Data sample and glitch information stored every sample period.

Saniple Period: 20 ns to 50 ms 1n a 1-2-5 sequence dependent on
sec/div and delay settings.

Memory Depth: 512 samples/channe],

Time Covered by Data: Sample period X 512

Sec/div: 10 ns to 100 &; 0.01% resolution.

Delay: —~2500 s to 2500 s; presence of data dependent on the
number of transitions in data between trigger and trigger plus delay

ttransttional trming).

Accumulate: Waveform display is not erased between successive
acquisitions,

Overlay Mode: Multiple channels ¢an be displayed on one waveform
display line. Primary use is to view summary of bus activity.

Speciications and Operating Characteristics
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Trigger Specification

Maximum Number of Displayed Waveforms: 24
Channel-to-Channel Skew: 4 ns typical

Time Interval Accuracy: + (sample period + channel-to-channel
skew + 0 01% of time interval reading),

Asynchronous Pattern: Trigger on an asynchronous pattern less
than or greater than specified duration Pattern 1s the logical AND
of specified low, high, or don't care for each assigned channel. If
pattern 18 valid but duration is invalid, there 15 a 20 ns reset time
before looking for patterns again.

Greater Than Duration: Minimum duration is 30 ns to 10 ms with
10 ns or 0.01% resolution, whichever is greater Accuracy is +0 ns to
—20 ns. Trigger ocrurs at pattern + duration.

Less Than Duration: Maximum duration 15 40 ns to 10 ms with
10 ns or 0.01% resolution, whichever is greater Pattern must be
valid for at least 20 ns. Accuracy 13 +20 ns to —0 ns. Trigger occurs
at the end of the pattern.

Gliteh/Edge Triggering: Trigger on glitch or edge following valid
duration of asynchronous pattern while the pattern is still present.
Edge can be specified as rising, falling or either. Less than duration
forees pliteh and edge triggering off.

Measurement and
Display Functions

Autoscale (Timing
Analyzer Only)

Acquisition
Speclficatlons

Autgscale searches for and displays channels with activity on the
pods assigned to the timing analyzer.

Arming: Each analyzer can be armed by the run key, the other
analyzer, or the external trigger in port.

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 15 less than or
greater than a specified value, or within or not within a specified
range. There 1z only one trace mode when two analyzers are on.

Specifications and Operating Characteristics
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Labels

Indicators

. Marker Functions

Run/Stop Functions

Channels may be grouped together and given a six character name
Up to 20 labels 1n each analyzer may be assigned with up to 32
channels per label. Primary use is for naming groups of channels
such as address, data, and control busses.

Activity Indicators: Provided in the Configuration, State Format,
and Timing Format menus for identifying high, low, or changing
states on the inputs.

Markers: Two markers (X and O} are shown as dashed lines on the
Timing Waveforms display.

Trigger: Displayed as a vertical dashed line in the timing waveform
display and as line 0 in the state listing display.

Time Interval: The X and 0 markers measure the time interval
between one point on a timing waveform and trigger, two points on
the same timing waveform, two points on different waveforms, or two
states (time tagging on).

Delta States (State Analyzer Only): The X and 0 markers measure
the nomber of tagged states between one state and trigger, or
between two states,

Patterns: The X and 0 markers can be used to locate the nth
occurrence of a specified pattern before or after trgger, or after the
beginning of data. The 0 marker can also find the ath occurrence of
a pattern before or after the X marker.

Statistics: X to 0 marker statistics are calcolated 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 0 time, maximum X to 0
time, average X to ( time, and ratio of valid runs to total runs.

Run: Starts acquisition of data in specified trace mode.

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.

Specifications and Operating Characteristics
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Data Display/Entry  Display Modes: State listing; timing waveforms;, interleaved, time-
correlated listing of two state analvzers (tume tagging onl; time-
correlated state listing and timing waveform display (state listing in
upper half, timing waveform in lower half, and time tagging onl.

Timing Waveform: Pattern readout of timing waveforms at X or 0
marker.

Bases: Binary, Octal, Decimal, Hexadecimal, ASCII (display only),
and User-defined symbols

]
Operating Temperature Instruments, {° to 55° C 1+32° to 131° F); probes and
Environment cables, 0° to 65° C (+32° to 149° Fi. Recommended temperature

range for disc media, 10° to 50° C { +50° to 122 F).

Humidity Instruments up to 95% relative humidity at +40° C;
(104* F) Recommended humidity range for disc media, 8% to 80%
relative humidity at +40° C (+104° F).

Altitude Tb 4600 m (15,000 ft).

Vibration

Operating Random vibration 5-500 Hz, 10 minutes per
axis, =2.41 g (rms).

Non-operating Randem vibration 5-500 Hz, 10 minutes per
axis, =241 g {rms); and swept sine resonant search, 5-500 Hz,
.75 g (0-peak), 5 minute resonant dwell @ 4 resonances per axis

Weight 10.0 kg (22 lbs) net; 182 kg (40 lbs} shipping.

Power 116V/230V, 48-66 Hz, 200 W max

Specifications and Operating Characteristics
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Dimensions

Notes: 1, Dimensions are for general information only. If dimensions
are required for building special enclosures, contact vour
HP field engineer.

2. Dimensions are in millimetres and (inchesl.
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Index

This index covers the HP 1650A/51A Front-Panel Operation Reference. It does not cover the
Setting Up the Logic Analyzer or the Getting Started Guide. Page numbers that begin with A-
E are from appendices A-E. Sequences of pages are represented with a slash (/). e.g. 5-9/5-17.
Primary references in multiple page references are in bold type, e.g. 6-8.

A

absolute, 546
aceumulate, 66, E-5
accuracy
time interval, E-6
acquiring data
state, 8-12
timing, 79
timing/state, 8-5, 9-12
acquisition
modes
fields, state trace, 5-64
gliteh, 542
state, 5-64
timing, 541
transitional, 5-41
specifications, E-6
activity indicators, 75, 8-6
alternate Printers, 11-1
analyzer
configuration capabilities, 1-2, 1-3
how to switch between, 3-5
type, 54
arming, E-6
Armed by
state, 5-64
timing trace, 5-40
ASCII, 5-30
Autoload, 5-12, 10-1, 10-12
disable, 5-12
enable, 5

base, 529, 544, 5-73
baug rate, 5-19
bit assignment, 3-15
BNCs, External Trigger 24
branches, 5-85
restart, 5-65
per level, 5-66
branching E-4
multiple levels, 5-68
secondary, 5-66

C

cables
printer, 11-3, 114
probe, 12.5
power, B-4, B-5
Cancel, 5-10
channel-tochannel skew, E-6
CHS (change sign}
key, 2.3, 34
Clear Entry
key, 2-3, 34
¢clock, 3-7, 5-34, E.3
demultiplex, 5-36/5-39
master, 5-37/5-39
mixed, 5-38
normal, 5-36
pod, 5-36
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pulse width, E-1
repetition rate, E.1
slave, 5-37/5-39
configurations
analyzer, 1-2, 1-3
measurement, E-3
configuring
the logic ansalyzer, 7-8, 84, 9-3
the timing analyzer, 7-8, 9-9
the state analyzer, 87, 94
connecting
grabbers to test points 12-12
logic analyzer to target system, 7-5, 8-6,
9.5, 9-8, 12.8
pods to probe cable 12-10
probe cables to logic analyzer 12-9
Continue, 5-10
Copy, 513, 10-1
copying a file, 10-14
count, 5-68
cursor 3-1, 3-2

D

data
bits, 5-18
display, E-8
entry, E-8
alpha, 3-11
changing alpha entries, 3-12
numerie, 3-8/3-10
rolling, 3-13, 6-10
Delay, 68, E-5
Delta States, E-7
disc
drive, 2.3
efect button, 2-3
format (LIF), 10-7
indieator light, 2-3
menu, 59/5-17,10-3
getting into, 10-3
operation, 5-9
parameters, 10-5
operations, 10-1
Autoload, 10-12

Index-2

Copying a file, 10-14
Formatting a dise, 10-7
Load operation, 10-10
Pack dise, 10-16
Purging a file, 10-13
Renaming s file, 10-11
selecting, 10-4
Storing to disc, 10-8
installing discs, 10-5, 10-6, B-8
vellow shipping disc, B-3
disconnecting
probes from pods, 12-11
display
key 2-2, 3.2
Mixed mode, 9-12
resolution (timing), 7-13
State/State Mixed mode, 6-16
time-correlated, 6-17
Timing/State Mixed mode, 6-15
Don’t Care
key, 2.3, 34
Duplicate disc, 5-13, 10-1, 10-17

E

ECL, 5-27
edpe(s)
gpecifying, 3-16
then find, 5-48/5-50
triggering, E-6
enable/disable, E-4
entering data
alphs, 3-11
changing alpha entries, 3-12
numeric, 3-8
environment, operating, B-2, E-8
error messages, Al
external trigger BNCs, 24
configuration, 5-20



F interface
RS-232C, 5-17/5-20, 11-3, 114, 11-6, 11-8

file description, 5-11, 10-9 user, 1-1, 3-1

filename 5-11, 10-9 inverse assembled data

Find pattern , 3-16 How to display, 13-2, 13-17

format inverse assembler files, 13-16
disc, 5-16, 10-2, 10-7
key, 22, 32

Full Qualification Specification, 5-54/5-56

fuse, B-7 K

Knob, 1-1, 2-3, 31, 3-2

G

general purpose probing, 12-3 L

grabbers, 126

grounds Labeling Pods, Probes, and Cables, 1213
pod, 126 Labels, 5-24, E-7
probe, 12.7 Symbol table, 5-28

Glitch eapture mode, E-5 Timing Trace Specification menu, 543

Greater than duration, 5-47/5-48, E-6 Qualifier and Pattern, 5-73

Gliteh Timing Format Specification menu, 5-24
acguisition mode, 5-42 line
triggering, 5-50 power module, 2-4, B-6

glitchjedge triggering, E-6 switch, 24, B9

voltage, selecting, 2-4, B-6

H

holdtime, E-1

Hex keys, 2-3, 3-3 machine, 1-2, 31, 4.2
maintenance, operator’s, C-1
marker{s)

Delta states, E-7

I functions, BE-7

Off, 6-3

indicators, E-7 Patterns

activity, 7-5, 8-6 state, 6-12

disc drive, 2-3 timing, 64
initial 1nspection, B-1 Statistics, 6-5, 6-14
I/0 state, 6-14

key, 2.2, 3-2 timing, 6-5

menu, 3-7 Time, 6-3, 6-13
installation, B-1 state, 6-13
Intensity control, 24, B-9 timing, 6-3
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Time interval, E-7
&0 1711
maximum probe input voltage, 12-8
measurements
microprocessor, 13-2
timing, 7-1
state, 8-1
timing/state, 9-1
memory
data acquisition, 542, 8-11, E-3
depth (Ghitch}, E-5
menu
fields
How to select, 3-5
pop-up, 3-6
toggle, 3-8
maps, 4-1
System/subsystem, 4-1, 4-3
[/0, 4-4
menus, 5-1
Assignment/Specification, 3-4
Format specification, 5-21
How to select, 34
i0, 5.7
pop-up, 3-6
State Format speification, 5-22, 5-23
State Listing, 6-10, 8-13
State Trace Specification, 5-22
subsystem level, 5-1, 5-21
System Configuration, 5-2
Returning te, 3-5
system level, 5-1
Timing Format Specification, 5-22, 5-24
Timing Trace Specification, 5-39
Timing Waveforms, 6-1, 7-11
Trace specificaion, 5-21
microprocessor
specific measurements, 13-1
supported preprocessors, 13-2
Mized mode, 6-15/6-16, 9-12

N

name
analyzer, 3-11. 5-3
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label, 5.25

symbal, 5-31
numeric entry (HEX}

keys, 2-3, 3-3

o

occurrence counter, 5460, E-4
0 to Trig(ger), 7-11
operating system
disc, duplicating, 10-17
dise, installing, B-8
loading B-7
operating characteristics, E-1
operator’s maintenance, C-1
overlapping waveforms, 9-14
Overlay mode, E-5

P

Pack disc, 5-15, 10-1, 10-16
paper width, 5-18, 11.5
patterns, E-7
duration (present for ___}, 547
fields, 5-73/5-75
find, 545
qualifier field, 5-74
recognizer, 5-32, E-3
specifying, 3-15
symbol, 5-32
Parity, 518, 11-6
pods, 5-6, 12-4
ground, 12-6
thresholds, 3-8, 5-27, 12-8
polarity (Pal), 5-25
pop-up, 3-6
menus, 3-6
how to close, 3-7
options, 3-6
how to select, 3-6
power
cable, B4
requirements, B4



Power-up Self-test, B-10, D-1
preprocessors, 13-2
print
All, 5-8, 11.7
Making hardeopy, 11-1
Sereen, 5-8, 11.7
starting the printout, 11-6
printerisl, 5-19
alternate, 11-1
cables, 11-3
hooking up, 11-2
other HP printers, 11-8
supported, 11-1
probes, 124, 125, E-1, E-2
cable, 12-5
cable connectors, 2-4
grabbers, 12-6
ground, 12-7
maximun input voltage, 12-8
pod assembly, 124
Probing, 12-1
general purpose, 12-3
HP 1650A/51A system, 124
options, 12-1
termination adapter, 12.3
Protocol, 5-18
Purge, 5-12, 5-18, 10-1, 10-13

Q

qualification, storage, E-4
gualifier, 553, E-4
clock, E-3
storage, 5-59
branching, 5-59
fields, 573, 5-74

R

range
recognizer, 5-32, E-4
symbol, 5-32
qualifier field, 5-74

recognizers
pattern, E-3
range, 5-32, E4
Rename, 5-15, 10-1, 10-11
repetitive
trace mode {timingl, 5-40
trace mode (state), 5-64
roll
data, 3-13
keys, 2-3, 3-3, 3-13
-p, 2.3, 3-13
AY 2.3 313
RS.232C
setting for HP printers, 114
setting for non-HP printers, 11-5
default configuration, 5-17, 11-6
recommended protocol, 11.6
interface connectors, 2-4
run
function, E-7
key, 2.2, 3-1, 3-3

S

sample period, 6-3
transitional, E-5
glitch, E-5
Select
key, 2-3,3-1, 3-3
self-test, power-up, 5-20, B-10, D-{,
selectable, D-2
sequence levels, 557, E4
setup time, E-1
single
trace mode (timing), 540
trace mode (state), 5-64
signal line loading, 12.8
supported printers, 11-1
specifications, E-1
specify edge, 3-16
Starting the printout, 11-6
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State
analysis, E-3
analyzer
Finding the answer, 8-14
Problem solving with, 8-2
Specifying a trigger condition, 8-8
Specifving the J clock, 8-
Using, 8-1
clock, 3-7
Listing menu, 3-14, 6-10, 8-13
fields, 6-10
markers, 6-10
off, 6-12
patterns, 6-12
time, 6-13
statistics, 6-14
Pattern > ____ &-14
mode, E-1
tagging, E-4
statisties, E-7
Stop
bits, 5-18, 11.6
function, E-7
key, 2.2, 3-1, 33
storage
qualification, E-4
macro, 5-60
starage and shipping, B-2
Store 5-11, 10-1, 10-8
symbols, 5-28, E-4
name, 5-31
number of pattern and range, E-5
pattern, 5-32, E4
range, 5-32, E-5
table
base, 5-28
label, 5-28
menu, 5-28
timing/state, 5-28
view size, 5-31

T

Tagging, 568, 569, 5-71, 5-72, E4
state, E-4
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time, E4
Termination adapter, 12-3
threshold, pod, 3-9, 5-27, 12.8
time
interval, E-7
accuracy, E-6
tagging, 5-69, E4
time-correlated
data, 9-11
displays, 6-17
timing
analysis, E-5
analyzer
Finding the apnswer, 7-15
Making the measurement, 7-14
Problem solving with, 7-2
Specifying a trigger condition, 7-8
Using, 7-1
Format Specification, 5-24
mode, E-2
Trace Specification menu, 5-39
fields, 540
trace mode, 5-40
single, 541
repetitive, 541
armed by, 540
acquisition mode, 541
transitional, 541
glitch, 542
label, 5-43
Timing/State analyzer
Finding the answer, 9-15
[nterpreting the display, 9-13
Overlapping waveforms, 9-14
Problem solving with, 9-2
Using, 9-1
Timing Waveform Menu (Display) 6-2, 7-11,
E-5
display icons
vertical dotted line, 7-12
¥ (inverted triangle), 7-12
X & O markers, 7-11
display resolution, 7-13



fields, 6-2 V
At____ Marker. , 66
Delay, 6-8, E-5 ventilation, B-2
Time/Div (time per division), -8, E-5

markers, 6-3
Accummulate mode, 6-6, E-5 W
OfffSample period, 6-3
Patterns, 6-1 waveform display, see “Timing Waveforms
Statistics, 6-5 Dasplay”
Time, 6-3
maximum number of displayed
waveforms, E-6
transitional timing mode, 541, E-§ X
trigger specification, 7-7, 8-10, 9-10, E-6
asynchronous pattern, E-6 to Trigiger), 7-11
duration, E-6
greater than, E-6
less than, E-8
glitch/edge, E-6 Y
trace
key, 2.2, 3-2 vellow shipping disc, removing, B-3
mode, 5-40, E-&
TTL, 527

U

user-defined, 5-27
user interface, 1-1, 3-1
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