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Introduction

About this
book ...

Welcome to the new generation of HF logic analyzers. The

HP 1650B/51B logic analyzers kave been designed to be the easiest to
use logic analyzers ever. In addition to being casy to use, these logic
analyzers make a significant contribution to digital measurement
technology.

That’s why we’d like you to invest your time going through this Getting
Started manual. Whether you’re a novice logic analyzer user or just new
to these particular models, this book will give vou a working knowledge
of the HP 1650B/51B s0 that you can start using it to solve your
measurement problems. It covers:

front panel organization;

how to operate the front panel;
learning the basic menus;

how to set up the analyzer;

how to make basic measurements.

2 2 ¢ 8 @

To make the book easier to use, we have put the names of keys
(FORMAT, SELECT etc.) in bold type. And we have highlighted
actions {rotate the knob, press the DISPLAY) in color.

If you are an experienced HP logic analyzer user but new to this family
of logic analyzers, you may feel Like going directly to the reference
manual. We'd like you to reconsider and read chapters 1 through 4
first. These chapters will only take a few minutes and you will find the
user interface of the HP 16508/518B very friendly and easy to learn.

Bor’t worry...we didn’t try to cover every feature and function of the
HP 1650B/51B logic analyzer in this manual. That’s the job of your
HP 1650B/51B Front-Panel manual.

If you're new to logic analysis...or just need a refresher, we think you'll
find Feeling Comfortable With Logic Analyzers valuable reading, Tt 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,

www.valuetronics.com



introducing the HP1650B/HP 1651B

What Are the The HP 1650B/51B logic analyzers are new general-purpose logic

WP 16508 and analyzers with improved features to accommodate next-generation
P design tasks. They are basically the same as their predecessors the
HP 1651B% HP 16304, and HP 1651A, bul now have State Compare, State

Waveform, and State Chart modes. They both have HP-IB capabilities
in addition to RS-232C. Both the 80-channel HP 1650B and the
32-channel HP 1651B logic analyzers are capable of 100 MHz timing
analysis. The HP 1651B is capable of 25 MHz state analysis while the
HP 16508 is capable of 35 MHz state analysis on all channels. The
HP 16518, while only having 32 channels, has basically the same
features as the HP 1650B. That’s why you have the same manual set
regardiess of whether you have an HP 1650B or HP 1651B.

The key features of the HP 1650B and HP 1651B are:

Trausitional or glitch timing modes
Simultanecous state/state or state/timing modes
1k-deep memory on all channels
Glitch detection on all channels
Maker measurements

Pattern, edge, and glitch triggering
Overlapping of timing waveforms
Eight sequence levels

Eight pattern recognizers

One range recognizer

Small Lghtweight probing

Time and number of states tageing
Pre-store

State Compare

State Wavelorm

State Chart

® & @& & & @ 8 @& @® @ & ®© © & P G

Not all of these features will be covered in this Getting Started manual.
However, you can find the details of these and all the features of the
HP 1650B/1651B in the HP 1650B/HF 1651B Reference manual.

HP 1850B/HP 1651B What is the HP 1650B/HP 165187
Getting Started Guide i-1
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Gelti ng R@ﬁﬁy If you have just unpacked your new HP 1650B/51B logic analyzer,

£ @Q@ rate please take a few minutes to completely read this chapter. It tells you
how to prepare your logic analyzer for applying power and tuarning it

on, If you are learning how to use the logic analyzer and it is already

turned on, start with with chapter 2 "Getting to Know the Front Panel".

initial Inspect the shipping container for damage. If the shipping container or
Inepection packaging materials are damaged, you should keep them until the
P contents of the shipment have been checked for completeness and the
instrument has been checked mechanically and electrically.

If the contents of the shipping container have been damaged or the
instrument does not operate properly, refer to the service manual.

What Is the HP 1650B/HP 165187 HP 1650B/HP 1651
i-2 Gefting Started Guide
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Accessories In addition to checking the instrument for damage, you should also
check to see that the accessories supplied with it are complete.
Accessories can sometimes be lost in transit when the shipping
container is damaged.

The Front-Panel Reference manual lists all the accessories for the
HP 1650B/51B logic analyzers. If any of these items are missing contact
your nearest Hewlett-Packard office.

Re m@vﬁﬁg Your logic analyzer is shipped with a protective yellow shipping disk in
Yeillow the disk drive. Before you can insert the operating system disk you must

. . remove the yellow shipping disk, Press the disk eject buiton as shown in
Shi pPRing Disc the figure. The yellow shipping disk will pop out part way so you can
pull it cut of the disk drive.

""" CYEERETT
B | sacrarn L i

onjon \\\
Snlacligc
ool Qe

Q1BEEGED Y

HP 1650B/HP 1651B What Is the HP 1650B/HP 165182
Gietting Started Guide 1-3
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Selecting the The line voltage selector has been factory sef to the line voltage used in
ry g
Line Vollage your country. It is a good idea to check the setting of the line voltage
g selector so you can become familiar with what it looks like. If the
setting needs to be changed, follow the procedure in the next
paragraph.

You can damage the logic analyzer if the module is not set to the

CAUTION w correct position.

alshece2

You change the line voltage setting 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 it and puli it out by hand.

What Is the HP 1650B/HP 16818% HP 1650B/HP 16518
1-4 Geftting Started Guide
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@h@@kgﬂg for If you need to check for the correct fuses, remove the fuse module and

the Correct look at the amperage and voltage of each fuse. The following figure will

help you locate the 115V and 230 V fuses. Te remove the fuse module,

ruse carefully pry at the top center of the module until you can grasp it and
pull it out by hand. (Refer to "Selecting the Line Voltage” on the
previous page.)

3.9 A FUSE 3.6 A FUSE

HP 1650B/HP 16518 What is the HP 1650B/HP 165187
Getting Started Guide 1-8
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@@iﬁﬁg Power The HP 1650B/51B comes with a 3-wire power cable. When yon

to the connect the cable to an appropriate AC power receptacle, a ground is
provided for the instrument cabinet. The type of power cable you
instrument receive with the instrument depends on your country.

To avoid possible shock hazard, you must connect the
instrument to a properly grounded 3-wire receptacle.

WARNING

@@@raﬁi ng You may operate your logic analyzer in a normal lab or office
Environment environment without any additional considerations. But don’t block its
ventilation. If you intend to use it in another type of environment, you
must not exceed certain limits, You can find these limits in the
HP 1650B/HP 1651B Front-Panel Reference manual.

Ventilat

ion 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 instruments as long as
the surfaces of the other instruments aren’t needed for their ventilation.
What Is the HP 1650B/HP 165187 HP 1650B/HP 16518
i-6 Gelting Started Guide
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Loadi ng the Before you can operate the logic analyzer, it must transfer its operating

@@@ ratin g system from a disk to its memory. This is called "loading the operating
system” or "booting.”

System
The logic analyzer operating system is a set of instructions that control
the operation of the instrument. The operating system resides on a
3.5-inch flexible disk. You received two identical operating system
disks. 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.

To prevent damage to your operating system disk, DO NOT remove
the disk from the disk drive while it is running. Only remove it after the
indicator light has gone out.

CAUTION §

HP 16508/HP 16518 What Is the HP 16508/HP 165187
Getting Started Guide 1-7
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sia!ging the

To load the logic analyzer’s operating system, you must install the disk

@pe B“aiing as shown below before you turn on the power. When the disk snaps into
t place, the disk eject button will pop out. Now you can turn on the logic
System Disc analyzer.

DIEHOLOS

The logic analyzer runs a series of self-tests and loads the operating
system before it is ready to be operated.

What Is the HP 16508/HP 1651B? HP 1650B/HP 16518
1-8

Getting Started Guide
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Line Switch The line switch is on the rear panel. You turn on the logic analyzer by
pressing the 1 on the rocker switch, Make sure the operating system
disk is in the disk drive before you turn it on. ¥ you forget the disk,
don’t worry, you won't harm anything. You will merely have to repeat
the turn-on procedure with the disk in the drive,

TES0E0E

Eﬂi@ﬂ&iﬁy Once you have turned on the instrument, you may want to set the
Control display intensity to a different level that’s more comfortable for you.
You do this by turning the INTENSITY control on the rear panel.

DIETCE 06

HP 1650B/HP 16518 What Is the HP 16508/HP 165187
Gietting Started Guide 1-9
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p@W@?“U@ When you turn on the logic analyzer, it performs a series of self- tests.
Calf-Test When it has successfully completed these tests, it loads the operating
system inio memory from the disk.

When the logic analyzer has completely loaded the operating system it
displays the System Configuration menu as shown below,

System Configuratien

Analyzer 1 Rpatyzer 2

Name: [MACHINE 1 Unagsigned Pods
Type: Types [OTT

(huto-scaie )

gﬁﬁi This is the HP 16508 System Format Specification menu. If you have
Note J an HP 1651B, the only difference is pod 1 will be assigned to analyzer 1
and pod 2 will be assigned to analyzer 2. There won’t be any pods in the
UNASSIGNED area of the display.

What le the HP 1850B/HP 165187 HP 1650B/HP 16518
i-19 Getting Staried Guide

www.valuetronics.com



Su mmary Now that you have unpacked, inspected, and begun operating the logic
analyzer, the next step will depend on your needs. If you are a first-time
logic analyzer user who wanted to get the instrument running before
reading Feeling Comfortable with Logic Analyzers you should read it
now. If you are familiar with logic analysis, read either the rest of this
Getting Started Guide or the HP 1650B/HP 16518 Front-Fanel Reference
Manmnal.

In a task format this Getting Started Guide teaches you the basics of
how to operate the front panel and configure it for basic measurements.

The HP 1650B/HP 1651B Front-Panel Reference manual describes all
the front-panel and programming functions of the logic analyzers. The
HP 1650B/HP 16518 Programming Reference manuatl describes the
programming commands and conventions for the logic analyzers. Once
you feel comfortable with the basic operation of the front panel, use
this book.

HP 1650B/HP 16518 What s the HP 1650B/HF 165187
Getting Started Guide 1-11
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Getting to Know the Front Panel

introduction The HP 1650B/51B logic analyzers have been designed to be very easy
to use. The controls are located logically by function so you can learn
how to use them quickly and easily.

This chapter breaks down the front panel into these functional areas
and gives you an overview of each area.

Front Panel The functional areas of the front panel are: display, MENU, keypad,

@gg anization CURSOR, ROLL and disk drive.
DISPLAY MENU DISC DRIVE
()] Ptvrr oo s ¥

CURSOR
1850/EX29

HP 18508/HP 16518 Getting to Know the Front Panel

Getting Started Guide 2-1

www.valuetronics.com



Cursor The CURSOR is a movable indicator on the display that allows you to
access desired fields in each menu, It changes the field where it resides
from the normal white background to the dark background (inverse
video). The KNOB moves the cursor o the field (function) you wish to
use. You activate the field (function) by pressing the SELECT key.

HEWLETT  18nmm
T PAGKARD  LOBIC AMALYZER

{Zpeelty tymels

conn

)
cnaol
Gty ‘\ 2 2 |2 @

N |1

e R R e e Y N N L R T e B LT R B —'“-““““““M " ] -
pmm— CURSOR &0
STATE FORMAT SPECIFICATION Specify Symbalg

! (SELECT
i \

CLnlK
Jié

I - — POD.3 FOD. 2 3
oy i | TIL | | TTL | B

elock ] | Ciock 1 Flock I b
Aolivity » U R o R R o FER e e R $IFLPITLEITILIITT
tanel Fol 15 ..., 87 .... 0 15 ... 87 ... 9 '15‘..187‘.,“0 O
B . Dol
g [ roemsmammnnbmmiinn | [ “““““““““““““ i [ ..............

MEASUREMENT EXAMPLE

MENU EXAMPLE

Getting tc Know the Front Pane! HP 1650B/HP 16518
2-2

Getting Started Guide
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Keypad The keypad allows you to start and stop data acquisition as well as
enter alphanumeric data. Also in the keypad area are the DON'T

CARE and CLEAR ENTRY Leys,

VHEWLETT 880
'd FACKARIY  LOGIC AMALYEEN

1650/E %32

Humeric Entry

o~

HP 186508/HP 16518
Getting Started Guide

EN

Getting 1o Know the Front Panel
2-3
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Roli  When part of the data display is off screen, the ROLL keys define
which way the KNOB will move the displayed data. You will use these
keys and the KNOB to roll displayed data up/down or left/right to view
data that is off screen,

HEWLETT  sétioh
PACKARD  LOGIC ANALVIER

l [g@"z} [y —————
i

~ STATE FORMAT SPECIFICATION Specify Symbols

CLOCK
Jd

POD 4 POD 3 FOD 2
] TTL ki 1 I TTL
i Clock Clock |3 Cluck
AEtivity » __$337"3EIILETLE PR S L L e T EE T L] $ET0EIITISTLITEY
tanet Pgl 15 ..., 87 ...
[+

l A e o A R okt o i H

—afi
SGET-
il
(-
—ori-
0=
~aff=

=01~
=01

Getting to Know the Front Panel HP 1850B/HP 1651B
2-4 Gefting Started Guide
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Menu The MENU area contains keys that give you access to the four major
menus of the logic analyzer. You use this area to:

[7E&y] HEWLETT  1ss0s
PACHARY  w0G1e sela iR

1650/EX31

& bOMENU

e )
l [romm [ [TRACEJ [azspuws { 140 } !
! J J

R

s Access disc drive functions
and set up the analyzer for
use with a printer or
controlier.

s Choose how the acgulred data will be
displayed

& Spacify how and when each analyzer type will acquire data
for your measurement.

¢ Select the timing/state format specification menus where you
assign names to chanpels,

HP 16508/HP 16518 Getling to Know the Front Panel
Getting Started Guide 2-5
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Dispiay The display shows you the menus for configuring the logic analyzer and
the results of your measurements.

HEWLETT 16504
PACKARD  LOGIC AWALYZER

|

5igs tom Cont iguration

1650/ X293

System Configuration

Anuiyzer | Rratyrer 2
Neme: INATHIME i itnassigned Pods
Typer [ Timing | rypss [AF7

[ Bog | f Foa's : [ACHINE | |- TIMING WAVEFURRS
SrnmTTT b J nerkers | Time | 3w to Trig | 5] [Flow % v0.08 o s
sooumstate  [OLL. | & to Teig 0w ] oAt Ddomerker]| [BIT |
secspiv i 100 ne Y FEOn
MENU EXAMPLE
MEASUREMENT EXAMPLE
Getting to Know the Front Panel HP 1650B/HP 16518
2-6 Getting Started Guide
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Disk Drive The logic analyzer uses the disk drive every time you turn on the logic
analyzer to load its operating system. The disk drive uses 3.5-inch
flexable disks. You can also use the disk drive to store instrument
configurations, acquired data, and inverse assemblers for later use.
Compiete details on the disk drive and its functions can be found in the
HP 1650B/HF 16518 Front-Panel Reference manual,

Su mmary Now that you are acquainted with the front panel organization, you will
be able to decide where you want to go next. If you are just starting to
learn logic analysis, you should read this entire manual. If you are
experienced in logic analysis, you should continue to read chapters 3
and 4 to become more familiar with the operation of the front panel
before you turn to the reference manual. These chapters will show you
how easy the HP 1650B/51B logic analyzers are to operale,

HP 16508/HP 1651B Getting to Know the Front Panel
Getting Started Guide 2.7
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How Do | Use the Front Panel?

introduction In this chapter you will learn how easy the HP 1650B/51B logic
analyzer front panel controls are to use. You will also learn the front
panel by following self-paced exercises.

This chapter starts you off in the System Configuration menuy, the same
place the logic analyzer starts after you turn it on. You will learn how
easy it is to get in and out of this menu. You will also learn what the
shapes of the menu fields mean.

Dor’t be concerned about not seeing measurement examples in this
chapter. You will see them in chapters 5 through 8.

HP 1650B/HP 1651B How Do | Use the Front Panel?
Getting Started Giuide 3-1
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Menu Field

Before starting to work with the menus, you need to know the two

Conventions menu-ﬁeld conventions. This allows you to guickly recognize what type
of action will occur when you select a field.
There are two shapes that you should become familiar with: rectangles
with square corners and rectangles with rounded corners.
When you select a field with square corners, it pops up and lists two or
more items. You must select a single item.
Fields with rounded corners will either execute the function
immediately or pop up with a list of multiple items that you must
specify.
POP-UP MENU
Analyzer Anglyzer 2 )
Neme: [FACHINE 1 Reme " uUnassigned Pads
Type: [ Timing Type: Tg;;n F]
stete
{
IMMEDIATE EXECUTE OR
MULTEPLE [FEM FIELD
How Do | Use the Front Panei? HP 16508/HP 1651B
3-2 Getling Started Guide
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Your First $%@p When you turn on the logic analyzer and the operating system has
finished loading, you will see the System Configuration menu. Notice

the cursor is in one of the fields in this menu. Operating the

HP 1650B/51B front panel is like learning to drive a car.

Configuration

fnalyzer | Rpalyzer 2
Hame : Urassigned Pods
Type: Typer [ O
I

To "drive" around the menu, turn the KNOB and watch the cursor
move from field to field. Most of the logic analyzer operation is
accomplished by placing the cursor on the field you want to interact
with and pressing the SELECT key. Depending on the field type
(immediate execute or pop-up) pressing SELECT will either execute a
function or open a pop-up menu,

;ggl This is the HP 16508 System Format Specification menu. If you have
Note an HP 1651B, the only difference is pod 1 will be assigned to analyzer 1
and pod 2 will be assigned to analyzer 2. There won't be any pods in the
UNASSIGNED area of the display.

HP 1850B/HP 16518 How Do | Use the Front Panel?
Getting Started Guide 3-3
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Returning to
the System
Configuration

How Do | Use the Front Panel?

When you leave the System Configuration meny, you can return to it at
any time by following these steps:

1, Press either the FORMAT, TRACE, or DISPLAY key. You now
see a new menu, Ail three of these menus have a field in the upper
left corner. This field will display either MACHINE 1 or

MACHINE 2 depending on how the logic analyzer was configured.

2. Place the cursor on this field and press SELECT. You will see the
following pop-up meny.

3. Place the cursor on System and press SELECT. You will be
returned to the System Configuration menu.

Suystem
MACHINE 1
MACHINE 2

AING TRACE SPECIFICATION

i System },. "
§ IHACHINE |

§ e >/ nale ] '
§ Armed by Run Acquisition mode | Transitignal

g Lebel >
§ Base > Hex

E Find

Pailtarn [ XMAX

prasent for

§ Then Ting

Edge [ oo |

HP 1650B/HP 16518
Getting Started Guide
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EX@E@ ri g the Now is a good time to explore the System Configuration menu by

Sysi&m driving the cursor around and pressing SELECT. Don’t worry, you

Confi % can’t hurt anything because no matter what field you select you will
onnguraon have an easy way out.

Menu

For example, select the Name: MACHINE 1 field, and you will see a
pop-up that you can use to name analyzer number 1. In this pop-up
menu you will see a field named Done that lets you get out of this menu
and back to the System Configuration menu where you started.

If you select Auto-scale, the logic analyzer will display a pop-up with
the choices of Cancel and Continue. The Cancel allows you to change
your mind before the auto-scale is executed. This is handy because
auto-scale will change vour previous configurations .

1f you select Cortinue, the logic analyzer will display the TIMING
WAVEFQORMS menu. However, if there is no signal activity at the
probes, the Waveforms menu will not display data and the label to the
left of the waveform area will be -off-.

To get back 1o the System Configuration menu after executing
Auto-scale:

1. Place the cursor on the field in the upper lefi corner and press
SELECT.

2. Place the cursor on System in the pop-up and press SELECT. You
will now be back in the System Configuration menu,
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How Do | Use the Front Panel?

3-8

In previous exercises, you closed the Alpha Entry pop-up by using the
Done field. But, what if there is no Done in the other fields? Fields that
don’t have choices like Done, Cancel, or Exit will close automatically
when you make your selection. For example, you have used this type of
pop-up to get back to the System Configuration menu.

To see another example of 2 pop-up that antomatically closes, follow
these steps:

1. Rotate the KNOB until the cursor is on the Off field in the
ANALYZER 2 field, then press SELECT. You will now see the
following pop-up:

Gr1f 1
Timing
State
System Configuration
Analgzer 1 ““anatyzer 2
Name ¢ Unassigned Pods
Tupe: Tup LK}
Timing
State

2. Place the cursor on State and press Sefect.

The pop-up menu will automatically close, aalyzer 2 is now on and the
type will be State.

HP 1680B/HP 16518
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$ummaw In this chapter you learned what menu the logic analyzer displays once
you kave turned it on and where you will usually start configuring the
logic anaiyzer once you are ready to make measurements.

The next chapter will teach you the most common types of pop-up
menus, which will help vou progress towards making measurements as
explained in chapters 5 through 7.
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Introduction

Selector

Pop-up Menu

Switching
Between
Analyzers

HP 1650B/HP 16518
Getting Started Guide

Learning the Basic Menus

In this chapter you will lsarn the most common pop-up menu types by
doing some basic exercises, The pop-up menu types you will learn in
this chapter are:

Selector

Alpha Entry

Numeric Entry
Assignment/Specification

® & & &

In the selector type of pop-up menu you do what the name implies,
make a selection from two or more options. The best way to introduce
you fo a selector type of menu is to have yon work with one right away.

You will use a selector type of pop-up menu to switch between
analyzers or get back to the System Configuration memu. You can
switch analyzers in the FORMAT, TRACE and DISPLAY menus,
without having to go back to the System Configuration menu. This is
done easily by following these steps:

1. Press the TRACE key. You will now be in either the TIMING
TRACE or STATE TRACE SPECIFICATION menu depending
on what you did last in the System Configuration menu,

Learning the Basic Menus
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2. Place the cursor in the field in the upper left corner of the menu
and press SELECT. A pop-up menu will appear displaying
System and the current analyzer names (default names are
MACHINE 1 and MACHINE 2). The cursor will be on the current

analyzer,

Sustem
MaCHINE 1
MECHIWE 2

nn?gi;zml - ¥ 4TE TRACE SPECIFECATION
FAERTRE 7 /08 e ]
Sequence Levels

Hhile storing “snystate”
n Trigger an “angstaie” 1 times

Armed by
[ ren ]

Branrches
Store “anysiate”

2

(2)

Prestors

Lanel > A B

Base >

3. Move the cursor to the other machine {(analyzer) and press
SELECT, The pop-up will close and you will see the
corresponding menu of the other analyzer on the display.

HP 1650B/HP 1651B
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AS%EQ ni ng PodS  Another selector menu type you will use is assigning pods to the
analyzers. To assign pods:

1. Get back to the System Configuration menu (refer to "Returning to
the System Configeration Meng" in chapter 3 if youneed a
reminder).

2. Place the cursor on one of the pod fields on the right side of the
display and press SELECT. You will see the following menu:

System Configuwration

Analyzer 1 Andlyzer 2
Mame : MACHINE | Mame: {MACHINE 2 Unassigned Pods

Tyse: Typs: | Giste | Anotyzer | 2{
Analyzer 2 77

Unassigned |
Fod

3. Place the cursor on Analyzer Z and press SELECT. The pop-up
closes and your desired pod is now assigned to analyzer 2.

HP 1650B/HP 16518 | Learning ihe Basic Menus
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Ep%‘ea Eﬁﬁ"y You can give specific names to several things. These names can
P@pmup Menu represent your measurement specifically.

The two major examples of items that can be named are:

= Both analyzers
e Labels

To learn how this type of pop-up works, you'll name analyzer 1
LEARN. However, LEARN will be misspelled when you finish
entering it. Don’t worry, this is intentional, You will then be shown how
to correct i,

1. Get back to the Sysiem Configuration menu refer to "Returning to
the System Configuration Menu' in chapter 3 if you need a
reminder).

2. Rotate the KNOB until the cursor is over MACHINE 1 and press
SELECT.

You will now see a pop-up window in the System Configuration menu
as shown in the example.

System Configuratien

Analyzer 1 Analyrer 2

Meame: FACHINE 1 Hame: MACHINE 2 Unagsigned Fods
rype: [ TIIAE ]| | Tupe:

g
(Rutomscal” 4y5p, Entry

Pod 1

[HACHINE 1 1
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3. Rotate the KNOB and you will see how the cursor moves within
the pop-up.

CURSOR

(Dors ) |
‘l.]l

filpha Entry
[6BCDEF GHIJKLMNOPAR K3 2

[0123456765../]

[MACHINE 1 )

MARKER

4. Now that you are ready to name analyzer 1, move the cursor so
that it is on the L and press SELECT,

In the bottom of the pop-up, you will see an L in the far left corner of
the bottom box. Also notice the under-score marker in the bottom box
is now under the A of MACHINE. The under-score marker tells you in
what space in the box your next selection will be placed.

5. Rotate the KNOB again until you have placed the cursor over the
E, then press SELECT,

!ﬁ You can also make direct keypad entries, Your selection will be placed
Note where the under-score marker is in the box.

HP 1650B/4P 16518 Learning the Basic Menus
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6. Repeat step 5 three more times selecting A, R, and M respectively.

You should now see LEARMNE 1 in the bottom box. Since this is not
the name you wanted, change the name.

Syslam Contfiguration

Analyzer i Anglyzer 2
Mame: [DACHINE 1 1 unsssigned Pods
Type: W Tupe: are

Caute~scal appng entry (Bong ) [rpemm———
BBEDEF GH LIKLINOPARS TUVHX Y 7! .
Gizsdteras_g  []iz]

FLEARRMNE § ]
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L Changing Alpha To make changes or corrections in the Alpha Entry field, place the
Entries under-score marker under the character you want to change.

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

Alpha Entry

RBCDEF GHIJKLMMOPRRS TLVHY ¥Z]
[ 0123456789_/

[LEARMNE 1/

) . o~
BACKSPACES UNDER-SCORE MOVES UNDER-GCORE
MARKER MARKER TO THE RIGHT

To move the under-score marker to the right, you either place the
cursor on a desired character and press SELECT, or place it on the
right arrow and press SELECT,

You can also use the ROLL Keys and the KNOB fo move the
underscore marker. To use this alternate method:

1. Press the left/right ROLL key.

2. Rotate the KNGOB to place the under-score marker under the
desired character.

3. Press the left/right ROLL key again to turn off the ROLL function.
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If you want to erase the entire entry and place the under-score marker

at the beginning of the name box, press the CLEAR ENTRY key on the
front panel.

H vou 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.

@ HEWLETT  esaom
PACKARD  LOSIC ARMSYTR

i
[ A—

Ny 3 CuHH ¢

e
D0

Hoacl
L

] \
1
1

o

TE5Q/EX36

Now that you have entered and edited a name, you will know how to

use the Alpha Entry pop-up menu in other logic analyzer menus where
it appears.

Learning the Basic Menus HP 1650B/HP 16518
4-8 Getiing Started Guide

www.valuetronics.com




Numeric Eﬁtﬂ’y There are many pop-up menus in which you enter numeric data. The

Menus two major types are:

e Numeric entry with fixed units (i.e. volts)
e Numeric entry with variable units (i.e. ms, s, etc.)

There are several numeric entry menus in which you only enter the
value, and the units are fixed, One such type of numeric entry pop-up is
the POD Threshold pop-up menu.

Besides being able to set the pod thresholds to either of the preset
thresholds {TTL or ECL), you can sef the thresholds to a specific
voltage from 99 Vto +99 V.

To set pod thresholds 1o a specific voitage, follow these steps:

1. Select either the TIMING or STATE FORMAT
SPECIFICATION menu by pressing the FORMAT key. It doesn’t
matter whether you are in the TIMING or STATE FORMAT
SPECIFICATION menmn,

2. Rotate the KNOB to place the cursor in the TTL field of any pod

displayed and press SELECT. You will now see a pop-up with the
choices, TTL, ECL, and User defined.

B frachIng 1] Specify Symbnls

TTL
ECL
User defined

- TIMING FORMAT SPECTFICATION
TEE
£CE

Hser defined

HP 16850B/HP 16518
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£ lLeobel Pel 15.... 87 ... 4
BEIT l**‘******”‘*****’”‘l
g Giri-

Rk
T -
—01f-
—07f-
ATE-
“OTt-
—aff~
—0ff~-
“arf-
~HTiT
ke
“Bri-
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3. Place the cursor on User Defined and press SELECT, Another
pop-up menu will appear as shown,

Pod Threshold ‘
+ 0.0 ¥

FIMING Y ORMAT SPECIETGATION {fpecity Sumbals )

J Ped Threshoia (_Exit )

FEL + 0.0V
Usar defined

Activity »
§ Lebel FPol 15 ... a7 ...
BIT R
~Off--

- W
B

“Ori-
“ori-
“oiT-
o1~ ]
“hfr-
W‘D{f._
T
SaYT-
“ﬂ{!'
00~

You can enter your desired threshold with either of two methods when
the pod threshold pop-up is open. The first method is to rotate the
KNOB until your desired threshold is displayed. Rotating the KNOB
increments or decrements the value in small increments,

The second method is to use the keypad, which allows you o change
large values gquickly. With the keypad follow these simple steps to enter
~-3.0V for the pod threshold:

4, Enter 5.0 from the keypad. You will see the 0.0 V replaced with 5.0.
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B 5. Press the CHS (change sign) key on the front panel. You will now
see ~5.0 in the pop-up. '

Also notice the carsor is in the upper right corner of the pop-up over
the operative Exit, When you press SELECT, the pop-up will close and
vour new threshold will be placed in the Pod field.

@ MEWLETT  sanom
PECKARD  LOGIG deba,YRES

1650/EX37 \

Another type of numeric entry you will use requires you to specify the
units as well as the numeric value. The following steps show you how:

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

ﬁ If the STATE TRACE SPECIFICATION menu comes up, refer to
Note "Switching Between Analyzers” in this chapter,

HP 1650B/HP 1651B Learning the Basic Menus
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2. Rotate the ENOB to place the cursor in the 30 ns box within the
present for> 30 ns line and press SELECT. You will now see the
following pop-up:

b FACHINE ]

E Trace mode) S5:in te

8 nrmed by [ Run ] Acquisition mode [ Fransitional | §

B Labei >

B Duse > Humeric Entry 5
g Find

Pattern (na )

g

ns
S
3

e m

36.00 -
present for [2 1 (us)
B 7nen rira (e
Edge Looo.]

3. Enter a new value to replace 30.00 with the keypad. When you

have entered your desired value, you can change the units type by
rotating the KNOB.

Once you have selected the new value and the units, close the pop-up

by pressing SELECT. The new value and the units will now be
displaved in the present for > field,

Learning the Basic Menus HP 1650B/HP 16518
4-12 Getling Started Guide

www.valuetronics.com



Asgignmem/ There are a number of pop-up menus in which you assign or specify
Sp@@iﬁ cation what you want the logic analyzer to do. The basic menus of this type

consist of:
Menus
e Assigning bits o pods
e Specifying patterns
® Specifying edges

Assigning Bits 10  The bit assignment fields in both state and timing analyzers work
Pods  identically. Before starting this exercise vou need to know how the logic
analyzer knows which bits are assigned and which ones are not
assigned. The convention for bit assignment is:

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

In the following menu example, bits 0 through 7 are assigned to the
L L

HACHINE 1 |- TIMING FORMAT SPECIFICATEON Spacify Sumbols r

. POD ¢
N
Activity > "o ______
: Lebael #Pot o D
§ 817 m ey ks g BIT ASSIGNMENT FIELD
g Orf-
~gff-

1.Select cither the TIMING or STATE FORMAT
SPECIFICATION menu.
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Note 'ﬁ

2. Place the cursor on one of the bit assignment fields and press
SELECT. You will see the following pop-up menu.

If you don’t see any bit assignment fields, it merely means you don’t
have any pods assigned to this analyzer, Either switch analyzers or
assign a pod to the analyzer you are working with.

B (MACHINE 1 j« TIMING FORHAT SPECIFICATION Specify Symbols

BaD ¢

3. Rotate the ENOB to place the cursor on one of the asterisks or
periods in the pop-up and press SELECT. You will notice how the
bit assignment toggles to the opposite state of what it was when
the pop-up opened.

5 87 0

4. You close the pop-up by placing the cursor on Done and pressing
SELECT.

Learning the Basic Menus HP 1650B/HP 16518
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Specifying
Patterns

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

bases; however, for now we’ll use hexadecimal (HEX) since it is the
default base.

Before starting this exercise you need to know how the logic analyzer

knows which pattern to ignore (doesn’t care about). Whenever you see

an "X" in this type of menu, it indicates a "don’t care."

To specify patterns:

HP 1650B/HP 1651B
Getting Started Guide

2 Place the cursor on the Find Pattern

1.8elect the TIMING TRACE SPECIFICATION menu,

field and press
SELECT. You will see the following pop-up menu.

I |— TIMING TRACE SPECIFICATION

® Troce moge| Singie |
? Armec by

Acquisition mode ! Trapsiticnal | §

B Lovet >

?3‘329 i’ Hex Specify Pattern:
E ©in
B Pottern [0 RAXK

present for

Then find

Edge

.Typein 2, 3, 4, and press the DON"T CARE key. You will see 234X

in the pop-up. This will be the pattern in hexidecimal that you
want the logic analyzer to recognize.

4. Close the pop-up by pressing SELECT,

Learning the Basic Menus
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Specifying You specify edges in the TIMING TRACE SPECIFICATION menu
Edg@ S by following these steps:

1. Press the TRACE key. Switch to the timing analyzer if the STATE
TRACE SPECIFICATION menu is displayed.

2. Place the carsor on the Then find Edge . . ficld under one of the
labels and press SELECT. The following pop-up will appear.

§ FACHINE T ]~ TINING TRACE SPECIFICATION

g Trace mogel Gingte | .
R . P 3
¥ crmed by _Fon foquisition mede[Transitional |

B Leper >  [HIT

.
: F?;ga Hex Specify Edge: {Dome ¥

Pattern [ 234% ]
prosent tor [3]

Then Tind

£dge

You will notice 16 periods in the pop-up menu. Each period represents
an unassigned bit for each bit assigned to the label. Don't be alarmed if
vou have a different number of unassigned bits; it merely means the
number of bits in your label is different than the label in this example.

SELECT once. You will now see an arrow pointing down.

. Place the cursor ne of the u igned bit periods and press
Specify Edge: } 3 € LUrsor on o nassign i P P
bens
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— Specify Edge: ‘ 4. Move the cursor to another unassigned bit period and press
' SELECT twice. You will see an arrow pointing up.

', "

, —. 5.Move the cursor to yet another unassigned bit period and press
specify Edge: SELECT three times. You will see an arrow pointing both up and

[ +ore ) down.
You have just selected a positive-going ( 1), negative-going (| ), and
either edge (]) for your edge parameter.
6.Place the cursor on Deore and press SELECT. The pop-up will
close and you will see the following display.
£ Trace mone Single !
armed vy [ Run ] Acquisition mede [ fransiticnal |
'_ Lebel > [BIT ] :
E Dose o Hex
g Find
Pattern | 2344
present far mm
Then fing
: cage (5577
.ggi When you close the pop-up after specifying edges, you will see dollar
Note J signs ($ $ ..} in the Then find Edge field if the logic analyzer can’t
display the edges correctly. This indicates the logic analyzer can’t
display the data correctly in the number base you have selected.
HP 1650B/HP 16518 Learning the Basic Menus
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Su mmary In this chapter you have learned some of the most common pop-up
menu types. You will use these pop-up menus as you set up the logic
analyzer in the measurement example exercises in chapters 5 through 7.

if you are already familiar with logic analysis and feel you are
comfortable enough with the HP 1650B/51B user interface, you may be
ready for the HP 1650B/51B Front-Fanel Reference.

If you are not familiar with logic analyzers or logic analysis, you should
continue with this manual.

Learning the Basic Menus HP 1650B/HP 16518
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Using the Timing Analyzer

introduction In this chapter you will learn how to use the timing analyzer by setting
up the logic analyzer to make a simple 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 is organized in a task format. The tasks are
ordered in the same way vou 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 you use the steps depends on how much you remember from
chapters 1 through 4. If you can set up each menu by just looking at the
menu picture, go ahead and do so. If you 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 logic analyzer for this exercise,
you can load a file from the operating system disk, 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 screen.

In order to learn how to configure the logic analyzer, we recommend
that you follow the exercise to "Acquiring the Data" before loading the
file from the disk.

You can also compare your configuration with the one on the disk by
printing it (if you have a printer) or making notes before you load the
file.
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Problem In this exercise, assume you are designing a dynamic RAM memory

Solving with (DRAM) controller and you must verify the timing of the row address

. g strobe (RAS) and the column address strobe (CAS). You are using a
the Ti ming 4116 dynamic RAM and the data book specifies that the minimum time
Ag‘gaiyz@r from when LRAS is asserted (goes low) to when LCAS is no longer

asserted (goes high) is 250 ns. You could use an oscilloscope but you
have an HP 1650B/51B on your bench. Since the timing analyzer will do
just fine when you don’t need voltage parametrics, you decide to go
ahead and use the logic analyzer.

What Am | After configuring the logic analyzer and hooking it up to your circuit

Goi ng to under test, you will be measuring the time (x) from when the RAS goes
Measure? low to when the CAS goes high, as shown below.
(X1}
RAS "“——-‘-Lm_ir——v—-—-
|
]
CAS ——-—-————]_-____E—-———-—-—
16580/BL05
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How Do | In order to make this timing measurement, you must configure the logic
Conti gure the analyzer as a timing analyzer. By following these steps you will

. configure Analyzer 1 as the timing analyzer,
Logic Analyzer?

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

1. Using the field in the upper ieft 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 1is already a timing analyzer, go on to step 3.

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

b. Place the cursor on Timing and press SELECT.

System Configuratien

finnlyzer | Rnalyzer 2
Mome+ [DRAT TEST |

Type: { Timing Type: [ GIF

Unassigned Pods
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3. Name Analyzer 1 "DEAM TEST" (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 "DRAM
TEST" (see "Alpha Entry Pop-up Menu" in chapter 4 if you
need a reminder).

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

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

Using the Timing Analyzer HP 1650B/HP 16518
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Connecti ng the  Acthis point, if you had a target system with a 4116 PRAM memory
Probes IC, you would connect the logic analyzer to your sysiem.

Since you will be assigning Pod 1 bit 0 to the RAS label, you connect
Pod 1bit 0 to the memory IC pin connecled to the RAS signal. You
connect Pod 1 bit 1 to the IC pin connected 1o the CAS signal.

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see | at the right-most end (least significant bits) of the Pod 1
field in the System Configuration menu. This indicates the RAS and
CAS signals arc transitioning,

System Configuretion

anatyzer Analyzer 2

Name ! [DRAM TEST Urassigred Fods
raper [T | | Taper (0T

TTPed 1

ACTIVITY INDICATORS
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@@ﬁﬁgﬂﬁﬁg the  Now that you have configured the system, you are ready to configure
Tﬁmmg Anaﬂyzaf the timing analyzer. You will be:

e Creating two names {labels) for the input signals
& Assigning the channels connected to the input signals
e Specifying 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 column and press
SELECT.

b. Place the cursor on Medify label and press SELECT.

DEAM TEST |- TIMING FORHAT SPECIFECATION Specify Symbals

RAG
chs

ST
“BTi-
0T -
“BFi-
071~
HEi-
T
“Ori-
—0fr—
“HFTT
0TI~
~0fr-

Using the Timing Analyzer HP 1650B/HP 1651B
5-6 Getiing Started Guide

www.valuetronics.com



c. With the Alpha Entry pop-up, change the name of the label to
RAS (see "Alpha Entry Pop-up Menn' in chapter 4 if you need
a reminder),

d. Name the second iabel CAS by repeating steps a through c.

3. Assign the channels connected to the input 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 bit 0 assigned to the RAS label. The casiest
way to assign bits is to press the CLEAR ENTRY key to
un-assign any assigned bits before you start.

¢. 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 bit  is now assigned to the
RAS label. Place cursor on Pene and press SELECT to close
the pop-up.

d. Assign Pod 1 bit 1 to the CAS label by moving the cursor to
bit 1 and pressing SELECT.
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peﬁﬁi c

Trigger
Condition

Using the Timing Analyzer
5-8

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 a 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 ficld 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 in this pop-up changes
a period to ¢ which indicates a negative- going edge.

c. Place the cursor on Done and press SELECT. The pop-up
closes and a $ will be located in this field. The § indicated an

edge has been specified even though it can’t be shown in the
HEZX base.

# DRAM TEST = TIHING TRACE SPECIFILATION
8 Troce mous[ Singie |
B ~rmeoc by Acquisition moge i [rangitions]

R
i oo > Hex Hew
8 rind

Faltern Eﬁ
present for E}

B Then fing

Fdge g---m-@w——-][ _—_—-]
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Acquiri ng the Now that you have configured and connected the logic analyzer, you

Data acquire the data for your measurement by pressing the RUN key. The
logic analyzer will look for a negative edge on the RAS signal and
trigger if it sces one. When it triggers, the display switches to the
TIMING WAVEFORMS memu.

B [DRAT_TeST - TINING WAVEFORNMS
Harkers [ Time  1x to Trig | 0 ¢] [Time ¥ to 0 ]
Accumetiate 0 to Trig [ 0 s} a4t [¥ narker| [ Ra&S

secpiv [T E ] betey [0 5] 0

[ Fes_cd

¥ ces o

The RAS label shows you the RAS signal and the CAS label shows you
the CAS signal. Notice the RAS signal goes low at or near the center of
the waveform display arca (horizontal center).

Now is the time to load the timing measurement demo file from the
disk if you wish. The file name is TEMINGDEMO, Follow the
procedure in Appendix B to load the file.

HP 1650B/HP 16518 Using the Timing Analyzer
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The Téming The TIMING WAVEFORMS menu differs from the other menus you

Waveforms have used so far in this exercise. Besides displaying the acquired data,
M it has menu fields that you use to change the way the acquired data is
enu displayed and fields that give you timing answers. Before you can use

this menu to find answers, you need to kaow some of the special
symbols and their functions. The symbols are:

@ The Xand O
s The ¥
e The vertical dotted line

The X and ©  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 te trig{ger) and O te trig(ger) arc
both .800 s (see example below).

B (DR _TeST |- TIMING HAVEFORMS
§ rerkers [ Time ] ¥ to Trig | 5 o] [Tire % 132 ] o

socumilats 0ff 10 to Trig | 0 5] At [X narker| [ RAS

Sec/Div 200 ne | palay [ 0 e 0

2

s I

X & 0 MARKERS

Using the Timing Analyzer HP 1850B/HP 16518
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o The W The ¥ (inverted triangle) indicates the trace point. Remember, trace
point = trigger + delay. Since delay in this example is 0.000 s, you will
see the negative-going edge of the RAS signal at center screen under
the ¥ .

The Vertical The vertical dotted line indicates the trigger point you specified in the

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

f [DRAT_TEST |- TIMING KAVEFORHS E
Harkers Time | ¥ to Trig =90 ns ! [Time ¥ tu O 170 ns

Accumulate |01 ] 0 to Trig | g0 ns | #t (X Harker} | Res |

Sec/Div 700 ns petay [ 0 5] !
® 4]
i

& ke OOl
i cec oo 5
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@Qﬂﬁgﬁ ¥ing the  Now that you have acquired the RAS and CAS waveforms, you need to
mspiay configure the TIMING WAVEFORMS menu for best resolution and
to obtain your answer.

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

RAS

CAS S
1660/BLOB
1. Place the cursor on Sec/Div and press SELECT. The Sec/Div
pop-up appears, showing you the current setting.

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 is best.

| [CEAT YEST ]~ TIMING MAVEFORMS

Harkers % to Trig |

D [Time o to 0 | 0 s

¢ s
Accumalate  [B1F 1o to Trig | G sl at [¥ farker] [(FAS

Sec/Div 200 ns |} Deley 0 s
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Making the What you want to know is how much time elapses between the time
RAS goes low and the time CAS goes high again. You will use the X

ement ‘ ) ;

Measureme 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 KNOB to place the X marker on the negative-going
edge of the RAS waveform and press SELECT. The pop-up
closes and displays X te Trig = 0.000 s.

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

B rtockers [ Tine % Lo Trig | 6751 [fime % to 0} 7t0 ne g
fcoumdlats 377 10 to Trig | 710 ne ] &t [ X Marker] | RAS R
B85 00
T
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ﬁﬁdﬁﬁg the Your answer could be calculated by adding the X to Trig and O to Trig
Answer times, but you don’t need to bother. The logic analyzer has already
calculated this answer and displays it in the Time X t0 O field.

This example indicated the time is 710 ns. Since the data book specifies
a minimum of 250 ns, it appears your DRAM controller circuit is
designed properly.

B [CREN TEST |~ FIMING KAVEFORMS

$ rerkers [ Time | to Trig| 0 o] [Time X te G} 710 ns B
Accumuytate 0 to Trig[__710 ns | At ¥ Harker] ®AS ]

o

RAS 00
LE.M
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Summar You have just learned kow to make a simple timing measurement with
P g
the HP 1650B/51B logic analyzer. You have:

specificd a timing analyzer

assigned pod 1

assigned bits

assigned labels

specified a trigger condition

Iearned which probes to comnect

acquired the data

configured the display

set the See/Div for best resolutions

positioned the markers for the measurement answer

@ & & & @ ® &8 & B @

You have scen 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 you 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,

HP 1650B/HP 16518 Using the Timing Analyzer
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Using the State Analyzer

In this chapter you will iearn how to use the state analyzer by sctting 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 circuil available.

The exercise in this chapter is 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 cach 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 you remember from
chapters 1 through 4. If you can set up each menu by just looking at the
menu picture, go ahead and do so. I you need a reminder of what steps
to perform, follow the numbered sieps. If you still need more
information about "how,” use the lettered steps.

When you have finished configuring the logic analyzer for this exercise,
you can load a file from the operating system disk. 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 screen,

In order to learn how to configure the logic analyzer, we recommend
that you follow the exercise to "Acquiring the Data" before loading the
file from the disk.

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

Using the State Analyzer
6-1
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Problem In this example assume you have designed a microprocessor controlled

Solvi ng with circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only

the State memory). When you turn your circuit on for the first time, your circuit

Ag‘gaﬁyz@? 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 if it 1s a hardware or software problem. You need
to do some testing to find a solution.

What Am | You decide to start where the microprocessor starts when power is
@QEHQ to applied. We wiI} d‘escribe a 68000 I'nicroprecessor; however, every
Measure? processor has similar start-up routines.

When you power up a 68000 microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplics. The time the microprocessor is held in reset ensures
stable Ievels (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 is held in reset.
You find the time is correct. The next thing to check is 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 is in ROM at
address locations 0 and 2.

2, Find the first address location in memory where the
microprocessor fetches its first instruction. This is also specified
by you and stored in ROM at address locations 4 and 6.

Using the State Analyzer HP 1650B/HP 16518
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- What you decide to find out is:

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 its first instruction is stored in ROM, and is the
instruction correct?

3. Does the microprocessor then go to the address where its first
instruction is stored?

4. Is the executable instruction 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 resct vector fetch is correct (in this example),
you will see the following list of numbers in HEX (default base) when
your measurement results are displayed.

+ 0000 000000 G000
+ 0001 000002 04FC
+0002 000004 0000
+0003 000006 8043
+ 0004 008048 3E7C

This list of numbers will be explained in detail later in this chapter in
"The State Listing.”
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How Do | In order to make this state measurement, you must configure the logic
g .
C@nﬁgure the analyzer as a state analyzer. By following these steps you will configure

L@g ic Anaiyzer‘? Analyzer 1 as the state analyzer,

If you are in the System Configuration menu you are in the right place
to get started and you 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 carsor on System and press SELECT,

2. In the System Configuration menu, change the Analyzer 1 type to
State. If Analyzer 11s 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.

System Configuration

fAnatyzer | finatyzer 2

Mame: [EHOD0STATE Unassigned Fads

Type: [ State 7 Fog 4
__TEITTIEEIEILLY

$ILITTLLLLILLEIL
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3. Name Aualyzer 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 o
68000STATE (see "Alpha Entry Pop-up Menn" in chapter 4 if
you need a reminder).

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.

c. Repeat steps a and b for pods 2 and 3.

Using the State Analyzer
&5
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@@nﬁéﬁﬁﬁg the  Atthis point, if you had a target system with a 68000 microprocessor,

Probes you would connect the logic analyzer to your system. Since you will be
assigning labels ADDR and DATA, you connect the probes to your
system accordingly.

e Pod 1 probes 0 through 15 to the data bus lines D0 through D15,

e Pod 2 probes 0 through 15 to the address bus lines AQ through
AlS.

& Pod 3 probes 0 through 7 to the address bus lines A16 through
A23,

e Pod 1, CLK (J clock) to the address strobe (LAS).

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see | in the Pod 1, 2, and 3 fields of the System Configuration
menu. This indicates which signal lines are transitioning.

System Configuration

finalyzer 1 fnetyzar 2
Name : tnassigned Pods
Type: State 7 Pod A4}
{:,$$$mw$$$¢€-$$$$

TEELILELLLLLTLLT

ACTIVITY
> INDICATORS

TTITERCLILILILLT
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State Analyzer

® & & @

@@E’!ﬁgi&ﬁﬁg the  Now that you have configured the system, you are ready to configure
the state analyzer. You will be:

Creating two names {labels) for the input signals
Assigning the channels connected to the input signals
Specifving the State (§) clock

Specifying a trigger condition

1. Display the STATE FORMAT SPECIFICATION menu.

a, Press the FORMAT key on the front panel.

2. Name two labels, one ADDR and one DATA.,

B [C90G0STATE]~ State Formal Specificetion

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

b. Place the cursor on Modify Iabel and press SELECT.

Specify Symbols :

Llack

T

®Cigck Per)od

Pag 3
T

PR

Ciack

Aotivity »
Label PFol

19....87 .... 8

19 .,.. 87 ..., 0

ALOR it

DETA

“prr-
—Gfr—
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¢. With the Alpha Entry pop-up, change the name of the label to
ADDR (see "Alpha Entry Pop-up Menu" in chapter 4 if you
need a reminder).

d. Name the second label DATA by repeating steps a through c.
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-assigned any assigned bits before you start.

¢. Place the cursor on the period under the 15 in the bit
assignment pop-up and press SELECT., This will place an
asterisk in the pop-up for bit 15, indicating Pod 1 bit 15 is now
assigned to the DATA label. Repeat this procedure until all 16
bits have an asterisk under each bit number. Place the cursor
on Done and press SELECT to close 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 - 7)
of Pad 3 1o the ADDR label.
Using the State Analyzer HP 1650B/HP 16518
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Specifying the
J Clock

HP 1650B/HP 1651B
Gelting Started Guide

If you remember from "What's a State Analyzer” in Feeling Comfortable
With Logic Analyzers, the state analyzer samples the data under the
control of an external clock, which is "synchronous” with your circuit
under test. Therefore, you must specify which clock probe you will use
for your measurement. In this exercise, 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.
a. Place the cursor on the CLOCK field and press SELECT.

b. Place the cursor on the box just to the right of § in the pop-up
(labeled OFF) and press SELECT.

c. Place the cursor on | and press SELECT.

d. Place the cursor on Done and press SELECT,

¢ [G800OSTATE |- Slate Format Specificatien Speckfy Sumbols

__Elozk :
o .
2 Ciock Paripd £ad 3 ‘ Fod 2 Pog_| ]
.Z > H s
el e O e he— §
BCIvIitY > e B S i
Lebel Fol 15.... e y 87 ....0 o
Aok | & [ s B R IR w80
STERETN 3 A n R T IeE
“Hr i 1 /
COfi-
- P
“nfr- L]
THET
CRTTS
e
SR
o
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Trigger
Condition

{sing the State Analyzer
&-10

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
analyzer when to trigger. Since the first event of interest is address
0000, you need to tell the state analyzer to trigger when it detects
address 0000 on the address bus.

1. Select the STATE TRACE SPECIFICATION menu by pressing
the TRACE key.

2. Set the trigger so that the state analyzer triggers on address 0000.

a. Place the cursor on the 1 in the Sequence Levels ficld of the
menu and press SELECT.

B [GO00QSTATE (— SYATE TRACE SPECEIFICATION

§ Trace mode[ sSingle

| CROLANCE. Lawals ] H;:med by
] Sequence lLevel 1 Run

ar{ i
ount

il 1
gaiare

aff B

P

Hhile stering [angstate §

[Trigger onj s | 1] times

lakel N
Basa > “Hex Hew
S J 0000001 0000

8 SRR e
c IR e

b. Place the cursor on the anystate ficld to the right of the
Trigger on field and press SELECT. Another pop-up appears
showing you a list of "trigger on” options. Options a through h
are qualifiers. You can assign them a pattern for the trigger
specification,
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c. 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 (zero) 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."

:iﬁﬂlgjj

STATE TRAEEL SPECIFICATION

| [eocosTATE]

Sequence lLevels
White storing “anystate”

Trigger en “&”

Stare “anysiate™

1 timas

Armed iy i
—Run :
Sranches f
[Corr i

Prestore

JLeTA
.

ol Gog ]
N
e

VR

|

When the state analyzer is connected to your circuit and is acquiring
data, it continuously stores until it sees 0000 on the address bus, then it

will store anystate until the analyzer memory is filled.
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A@@E}E?Eﬁg the Since you want to capture the data when the microprocessor sends

Data address 0000 on the bus after power-up, you press the RUN key to arm
the state analyzer and then force a reset of your circuit. When the reset
cycle ends, the microprocessor should send address 0000, trigger the
state analyzer 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.

. [GEOCOSTATE |- STATE LISTING

g tHarxers ,,MME@m i

Lapel > PTHRBOE ) CatR |

R e
OR300 EOE
DGOOZE ETFR
Q08930 BOXL
QOOAF TO0%

pleat il B950
QGHAZH agFa

208920 Froa
000000 eltlele]
GCOG02 BAFL
AGHL0R poco ¢ RESET VECTOR FETCH ROUTINE
ACO00E 5048
onaC4E 2670
o0H04A 0000
oCa040 04F L
OOE0AE 6108
GOBOSG 6109

Now is the time to foad the state measurement demo file from the disk
if you wish. The file name is STATEDEMOQ. Follow the procedure in
Appendix B to load the file,
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The State The state listing displays three columns of numbers as shown:
Listing
Label RODE|BATE
;aze i Eﬂ jﬁ?
—00a7 SOETEH BOEC
~(006 00892t S1FAR
0008 0O8IEG BO3C
—-0004 QG04F 4 G000
—~3003 O004F 6 8U36
~(O02 QQ8926 4EFRA
—001 o892 FFaA
GO0000 0000
000 GOG002 04r€
0002 000004 0G0
+0003 GOO006 8048
(004 Q08046 ZE7E
+Q00T QeBno4as Q000
+0008 Qo8040 G4FC
g TO007 Q0E04E 61bd
+Q00B G0E050 6100
STATE LOCATIONS
The first column of numbers are the state line number locations as they
relate to the trigger point. The trigger state is on fine +0000 in the
vertical center of the list area. The negative numbers indicate states
occurring hefore the trigger and the positive numbers indicate states
occurring after the trigger.
The second colurmn of numbers are the states (listed in HEX) the state
analyzer sees on the address bus. This column is labeled ADDR.
The third column of numbers are the states (listed in HEX) the state
analyzer sces on the data bus. This column is Iabeled DATA.
HP 1650B/HP 16518 Using the State Analyzer
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L+ Summary
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You have just learned how to make a simpie state measurement with
the HP 16508 L.ogic 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

¢ @ o & & & @ @ @

You have seen how easy it is to use the state analyzer to capture the
data on the address and data buses. You can use this same technique 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 you need to
capture data on multiple lines and need to sample the data relative to a
system clock.

The next chapter teaches you how to use the logic analyzer as an
interactive (iming and state analyzer. You will see a simple
measurement that shows you both timing waveforms and state listings
and how they are correlated.

H you have an HP 1651B, you do not have enough channels to
simultaneously capture all the data for a 68600, But, since you probably
aren’t working with 16-bit microprocessors, this example is still
valuable because it shows you how to make the same kind of
measurement on an eight-bit microprocessor,
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Introduction In this chapter you will learn how to use the timing and state analyzers
interactively by setting up the logic analyzer to make a simple
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 is organized differently than the exercises
in the two previous chapters. Since you have already set up both the
timing and state analyzers, you should be ready to set them up for this
measurement 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. ¥ you can set up each menu by just looking at the
menn 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 you have finished configuring the logic analyzer for this exercise,
you can load a file from the operating system disk. 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 sce what it
looks like on screen.

In order to learn how to configure the logic analyzer, we recommend
that vou follow the exercise to "Acquiring the Data" before loading the
file from the disk.

You can also compare your configuration with the one on the disk by
printing it (if you have a printer) or making notes before you load the
file.
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Problem In this example assume you have designed a microprocessor-controfled

Solving with circuil. You have completed the hardware, and the software designer

g has completed the software and programmed the ROM (read-only
the memory). When you ture your circuit on for the first time, your circuit
Timing [State doesn’t work properly. You have checked the power supply voltages
An agyz er and the system clock, and they are working properly.

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

You also notice the cirenit fails intermittently. More specifically, it only
fails when the microprocessor attempts to address a routine that starts
at address 8930,

What Am | T'o see what might be causing the failure, you decide to start where the

G@Eng 70 microprocessor goes to the routine that starts at address 8930.
Measure? The first thing you check is whether the microprocessor actually

addresses address 8930. The next thing you check is whether the code
is correct in all the steps.in this routine.

Your measurement, then, requires verification of;

@ whether the microprocessor addresses location 8530
& whether all the addresses within the routine are correct
& whether all the data at the addresses in the routine are correct

If the routine is correct, the state listing will display:

+0000 008930 BO3C
+0001 008932 61FA
+0002 008934 67F8
+0003 008936 BO3C
+0004 00892E 61FA

Using the Timing/State Analyzer HP 1850B/HP 16518
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How Do | In order to make this measurement, you must configure the logic
Co n’figu?e the analyzer as a state analyzer becaunse you want to trigger on a specific

. o state (8930). You also want to verify that the addresses and data are
LQQ e Analyzer *  correct in the states of this routine.

Configure the logic analyzer so that Analyzer 1is a state analyzer as
shown:

System Config

Analyzer 1 fanslyzer 2
Neme: [BEOGOSTATE Unassigned Pods
Topss [5Ets ]| | Typer [BIT

Fod 4

Fod | ) 3
mxz“¢¢mmz¢;¢3j
i

¢¢1$$$€12$$$3¢1$J

( {

| .

{ Fod 2 ) { Fod 5
[ [ts

it¢¢$$$l¢¢$¢$¢$$}

Fod 3 B
$TIITIEITILET

TITIIELTILLTITL
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State Anagwgr the state analyzer.

C@ﬁﬁgﬁﬁﬁg the Now that you have configured the system, you are ready to configure

Configure the STATE FORMAT SPECIFICATION menu as shown:

BHOOGETATE |m Stets Formal Specification

Clock

gk N

Specify Symbols

Bliock Periad Pud 3
I EECEETE TT

Activity > oLl
Lehel ol 15 ..., 87 ...

0

15 ...

ALDR o wokkA ARk | | amen sk d kb | !

DETE I+ L

P [ omomom o moscnowwmn | B

T
~Gri-
~Ori-
A
“Ori-
“orf-
“BrE-
~gfi-
“BFE-

Configure the STATE TRACE SPECIFICATION menu as shown:

B [GBOCOSTATE |- STATE TRACE SPELIFICATEON

§ Troce mose] ingle

Sequence bLevels
Hhile storing “anystate”

Trigger sn “a”

Stere “anysiste”

I times

armed by
Run

Branches
aff

Count
Time

Prastore
off

lRODR_JDATA ]
[oex |Cfex ]
BOEGIG ] MRHK

EEeTTa WEe
ninad Heal

Using the Timing/State Anakyzer
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C@nnecting the At this point, if you had a target system with a 68000 micreprocessor,

Probes you would connect the logic analyzer to vour system. Since you will be
assigning labels ADDR and DATA, you will hook the probes to your
system accordingly.

e Pod 1 probes 0 through 15 to the data bus lines DO through D15

e Pod 2 probes 0 through 15 to the address bus lines AG through
Al5

e Pod 3 probes 0 through 7 to the address bus lines A16 through
A23

e Pod 1, CLE (J clock) to the address strobe {(LLAS)

A@q@iﬁﬂg the Since you want to capture the data when the microprocessor sends

Data address 8930 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.

P 1650B/HP 16518 Using the Timing/State Analyzer
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Fi ﬂ@@ﬂg the You look at this listing to see what the data is in states + 0000 through o
Problem +0004. You know your routine is five states long. ST e

The 68000 does address location 8930, so you know that the routine is
addressed. Now you need to compare the state listing with the
following correct addresses and data:

+0000 008930 BO3C
+80001 008932 61FA
+0002 008934 67F8
+0003 008936 BO3C
+0004 00892E 61FA

As you compare the state listing (shown below) with the above data,
you notice the data at address 8932 is incorrect. Now you need to find
out why,

ﬁ GEOOOSTRTE |~ STATE LISTENG

:; Markers afr

Lsbe! > CATA

Bage > Hex

—-GO07 COBBLA O0FF

~000& 0OBBLT 5730

~GO0E OOBBLE 4BETF

—0004 COBBFE 4E75

-O0% O5G00 3000

~0002 000284 o000

000G § 000286 BUIG

Jelaliiehsl BO3C

+0001 008922 OOFF —atfpume [NGCORRECT DATA

+3002 0BG 67F8

+0003 COBY3E BOZE

+0004 QOB92E B1FA

+0005 008930 BOZC : o
+H)006 HO02E GOGO 5 [
+O607 QODZES 5930

+(3¢03 008824 EFH
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Your first assumption is that incorrect data is stored to this memory
location. Assume this routine is in ROM since it is part of the operating
system for your circuit. Since the ROM is 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 do?

Now it’s time to look at the hardware to see if it is causing incorrect
data when the microprocessor reads this memory address. You decide
you 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,

What Since the problem exists during the routine that starts at address 8930,

Additional vou decide 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

Measurements signals that control the read cycle. You will then compare the

Must | Make? waveforms with the timing diagrams in the 68000 data book.

Your measurement, then, reguires verification of:

e correct timing of the control signals
e stable addresses and data during the memory read

The control signals you must check are:

e system clock

+ address strobe (AS)

e lower and upper data strobes (LDS and UDS)

e data transfer acknowledge (DTACK)

s read/write (R/W)
HP 1650B/HP 1651B Using the Timing/State Analyzer
Getting Staried Guide 7-7

www.valuetronics.com



How Do | In order to make this measurement, you must re-configure the logic

R&WC@W?EQU!’@ 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 address
the L@gﬁ@ 8930,
Analyzer?

Configure the logic analyzer so Analyzer 2 is a timing analyzer a8
shown:

System Configuration

fanalyzer 1 #halyzer 2

Hame: |SEU0GSTATE Unassigned Pods
Types [ Stete Type: [ Timing ]

Pog 1 Pod

TIETETETIISLLLLE TEITLIITLILEILET

Pod 3
$TLTITEITILILLLL

[ ]
tutrmemeumm ,‘uc""zmmnmj
{ Fod 2 Fod S 1

@@nnecﬁng the At this point you would connect the probes of pods 4 and 5 as follows:

Ti ming e Pod 4 bit ) to address strobe (AS)
Analyzer e Pod 4bit 1 to the system clock
¢ Pod 4 bit 2 to low data strobe (EIDS)
Probes e Pod 4 bit 3 to upper data strobe {UUDS)
e Pod 4 bit 4 to the read/write (R/W)
e Pod 4 bit 5 to data transfer acknowledge (DTACK)
e Pod 5 bits 0 through 7 to address lines AQ through A7
& Pod 5 bits 8 through 15 to data lines DO through D7
Using the Timing/State Analyzer HP 1850B/HP 16518
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ﬁ@ﬁ?éguring the Nowthat you have configured the system, you are ready to configure

Configure the TIMING FORMAT SPECIFICATION menu as shown:

Specify Symhols

POD 4

TTL ]
Activity > R S T
Labet Pol

S K Rk

WRAMAEKRE L.

Configure the TIMING TRACE SPECIFICATION as shown:

GEOOOTINNG [~ TIMING TRARCE SPEEIFLEATEON
g Troce mods| i 1

& Armed by [BBOGOSTATE | Acguisition modef frensitional | §

g Lavel > ELDEERE lkps JupeYbTACK k74 ][RDDE_|DATA ]
Base > | Hex | Hex [ Hex I #ewn_ ¥ pex || Hax | Hex [ Hex |
d Fing

pettern [ % & [ % e o e

xe ]

present for 30 ne ]

a% Then find
Edge

HP 1650B/HP 1651B
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Setiing the
Timing
Analyzer
Trigger

ARMS TIMING

STATE ANALYZER
ANALYZER

Using the Timing/State Analyzer
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Your timing measurement reguires the timing analyzer to display the
timing waveforms present on the buses when the routine is running,
Since you triggered the state analyzer on address 8930, you want to
trigger the timing analyzer so the timing waveforms can be time
correlated with the state listing,

To set up the logic analyzer so that the state analyzer triggers the
timing analyzer, perform these steps:

1. Display the TIMING TRACE SPECIFICATION menu.
2. Place the cursor on the Armed by field and press SELECT.

3. Place the cursor on the 680008 TATE option in the pop-up and
press SELECY.

Your timing trace specification should match the menu shown:

B [GO000TIONG |~ TEMING TRACE SPECIFICATION
B Troce mode[ Singie !
gAraed by [BEGOOSTATE |

DTAREK R /M
HHew [ Hex

[lADGR
N Hex

IbaTs
¥ Hex

fcrotk JAs Les  Jiuos

% Label >

B Bese > [ Hax |l Hex Hew || Hex
B Find
B pattern LoX_ [ x W w W w A x H o w

. 3G ns

[ s

prasent for [ |

B Then find

Edge
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Time In order to time correlate the data, the logic analyzer must store the
Correlati ng the timing relationships between states. Since the timing analyzer samples
asynchronously and the state analyzer samples synchronously, the logic
Data
analyzer must use the stored timing relfationship of the data to
reconstruct a time correlated display.

To set up the logic analyzer to keep track of these timing relationships,
tarn on a counter in the STATE TRACE SPECIFICATION menu.
The following steps show you how;

1. Display the STATE TRACE SPECIFICATION menu.

2. Place the cursor in the field just below Connt 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.

| |GBOCOSTRTE |= STATE TRACE SPECIFICATION
g Trace mode | Sikgle

Sequence Levels Brmed by

. Hhile sloring “erystate™ TTRun i
1 i

Trigger on “g” Polimes

Branchas ;
Store "anystazte” Eﬁij ’
Lount 8

Time ]

Prestore

E Lovel >
| Dose 0
e [ooagEn] [FEE
B
E MR ] W :

[
it
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%%@aacquiﬁng After you connect the probes of pods 4 and 5 to your circuit, all you
the Dais have to do is press RUN. When the logic analyzer 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 is displayed, change
the display to the Mixed mode.

Now is the time to load the mixed measurement demo file from the disk
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
is pg ay TEIMENG WAVEFORMS menus simulianecusly. 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 mede and press SELECT.
You will now see the mixed display as shown:

B Hixed mode (- Display GBGOOSTATE ~ STATE LISTING

Label > | ADbDR ii D&ETA | Time ]
Baze > | Hex i Hex || Rei
~Q0u3% 008900 3000 i
~0002 U00dF 4 QUOg 24
Q004FE 8930 24
$08930 BOEC 24
U0EPIZ GOFF .28
008934 BYFG 24
COBO36 BOIC 24

f 6H000TIMNG — TINMING HAVEFORMS X to Trigger —-24.68 us

Sec/Div S00 ns | Delay 0 s 0 ta Trigger |[-24.88 us |}

t y
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frite e E’@ﬁﬁg the  In the Mixed mode display the state listing is in the top half of the

Bispiay screen and the timing waveforms are in the lower half. The important
thing to remember is that you time correlated this display so you could
see what is happening in the time domain during the faulty routine.

Notice that the trigger point in both parts of the display is the same as it
was when the displays were separate. The trigger in the state listing is
in the box containing -+ 0000 and the trigger of the timing waveform is

the vertical dotted line,

As vyou 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.

6BOOOSTATE ~ STATE LISTING '

[ixed moge i~ display

Lebel > ]

ADDR

BRTA

Time 1

Base

Hax

Hew

Eel

—0003
~QQ02
~Gu01
+GE00
+GO0 1
+0002
+GO03

COES00
0004F 4
GO04AF G
GOAT30
{08832
0OE834
Q0ag36

IO00
2000
8930
BO3C
0OFF
G7F3
BOZC

.24
.24
.24
.24

28 u

L2d
.24

HEFOCTINNG ~ TIMING HAVEFORMS

Sac/Piv Deley

¥ oto Trigger [=24.88 us | |
9 to Trigger [ZA.B5 s ] |

HP 1650B/HP 16518
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;«ag . ——

Since you see nothing wrong with the timing waveforms so far, you

?nmmg think unstable data may be on the data lines during the read cycle. In
order to see unstable data, you must be able to see all the data lines
Waveforms during the read and look for transitions. Overlapping the waveforms
alows you to do this. To overlap waveforms, follow these steps:
1, Place the cursor on the 80 of the ADDR 00 Iabel and press
SELECT. The following pop-up opens in which you specify the bit
or bits of the address bus you want to overlap.
2. Rotate the KNOB until aHl is displayed and press SELECT. Allthe
address bits will be overlapped on one line.
3. Repeat step 2 except overlap the data bits,
Bit select
all
i ngié : %E q Bit select
~000 ooggen 3y o
-QQ02 Q004F 4 [+
~G00 | QCO4F G 893¢G {.24 us
008930 BO3C 1.24 us
+Q00 1 08832 QOFF 1.28 us
02 008934 87F8 1.24 us
+0003 Q08836 1
6BOOGTINNG — TINING WAVEFORIS % lo Trigger |-24.55 us] [
Sec/Divy Dalay 5 s 9 te Trigger j
Using the Timing/Siate Analyzer HP 1650B/HP 16518
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Fgﬂﬁﬂﬂg the As you look at the overlapping waveforms, you notice there are

Answer transitions on the data lines during the read cycle, indicating the data is
unstable, You have found the probable cause of the problem in this
routine. Additional tronbleshooting of the hardware will identify the
actual cause,

ftixed mode i~ Displey 680005TATE ~ STATE LISTING

Labet > TALDE W DATAE T Time |
Base > Hex | Hex 1l R i
~0003 QOBRO0 2000 .24
0002 GOGAF 4 0000 24
~00( 1 COULF 6 agso 24
QOBBI0  BO3C .24
10001 008932 OOFF .28
+0002 00B934 &7F8 .24
+000% COBRIE BO3L .24

GBOOOTYMNG ~ TINING MAVEFORMS ¥ to Trigger [-24.85 us ]

sec/biv [ 500 ns | Delay o te Trigger [Z4.80 us

]

T T

UNSTABLE DATA
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%ummary 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 to:

trigger one analyzer with the other
time correlate measurement data
interpret the Mixed mode display
overlap timing waveforms

® @& & @

If you have an HP 1651B, you do not have enough channels to
simultancously capture all the data for a 68000. But, since you probably
aren’t working with 16-bit microprocessors, this exercise is still valuable
because it shows you how to make the same kind of measurement on an
eight-bit microprocessor.

tsing the Timing/State Analyzer HP 1650B/HP 1651B
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Making Hardcopy Prints

introduction The HP 16508/518 Logic Analyzers allow you to print the
configurations, waveforms, and listings. Whenever your printer is
connected to your logic analyzer and you instruct it to do so, it will
print what is currently displayed on screen.

This chapter shows you how to set up the logic analyzer’s HP-IB and
RS-232C interfaces for printers. If you have a Hewlett-Packard
ThinkJet, Quietiet, or LaserJet series printer with the RS8-232C
interface, the RS-232C interface is already set up for you. .

If you have another kind of printer, refer to your printer manual for its
interface requirements and change your logic analyzer’s interface
configuration as instructed.

Hoo kiﬁg U@ If your printer is already connected to the logic analyzer, skip to
Your Printer "Setting RS-232C for HP Printers" or "Setting HP-IB for HP Printers."
If not, hooking up your printer is just a matter of having the correct
HP-1B or RS-232C interface cable. Refer to the Front-Panel Reference
manual you received with your logic analyzer.

HP 1630B/HP 1851B Making Hardcopy Prints
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Setting

R&-232C for HP
Printers

Making Hardcopy Prinis

8-2

All you have to do to set the interface for any of the previously listed
Hewlett-Packard series printers with the RS-232C interface is to set the
printer type in the External 1/O Port Configuration submenu.

To set the printer type, follow these steps:
1. Bisplay the I/G menu by pressing the FO key.
2, Place the cursor on I/O Port Configuration and press SELECT.

You will see the following submenu;

External Is0 Port Configuration
Printer cennected to [RG-232-C Controlter connacted lo HPIa

R5-232-C Configuration

Protocet [ WON/MOFF]
bats Bits + [ § |
Stop Bits + | 1 ]
Parity
Baud rate : [ 080G |

HPIB Configuwraiien

HPIB Address : T

Printer Informatien

frinter Papsr Width

3.1f the Printer cennected te ficld displays R8-232C skip to step 4.
Otherwise, place the cursor in the Printer connected to HP-IB
field and press SELECT. The Printer connected to switches from
HP-IB to RS-232C.

4, Place the cursor on the printer series type and press SELECT.

5. Place the cursor on Done and press SELECT. The logic analyzer
will display the menu that was displayed when you selected the
I/0 menu.

HP 1650B/HP 1651B
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Setting
RE.2320C for
Your Non-HP
Printer

HP 1650B/HP 16518
Geling Started Guide
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The foliowing attributes of the RS-232C interface must be set to the
correct configuration for your printer;

Protocol

number of data bits
number of stop bils
parity type

Baud rate

paper width

You can set al} of these attributes for your printer by following this
procedure:

1. Press the Y0 key to display the /O menu.
2. Place the cursor on ¥/O Port Configuration and press SELECT.
3. Place the cursor on the atiribute and press SELECT.

4, When the pop-up is open, place the cursor on the option your
printer requires and press SELECT. The pop-up closes, placing

your selection in the box. Repeat this step for all attributes that
you need to change.

5. Place the cursor on Pore and press SELECT. The logic analyzer

will display the menu that was displayed when vou selected the
1/O menu.,

Making Hardcopy Prints
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Setting HP-IB
for HP Printers

Note 4@

Making Hardoopy Prints
8-4

The HP 1650B/518 interfaces directly with HP PCL printers
supporting the printer command language. These printers must also
support HP-IB and "Listen: Always." Printers currently available from
Hewlett-Packard with these features include:

o HP 2225A ThinkJet
e HP 22278 Quictiet
e HP 3630A option 002 PaintJet

The printer must be in "Listen Always" when HP-IB is the printer
mterface.

The HP 1650B/51B HP-IB port does not respond to service requests
(SRC) when controlling a printer. The SRQ enable setting for the
HP-IB printer has no effect on the HP 1650B/1651B operation.

For HP-IB printers, the Printer connect to ficld must be set to HP-IB
in the I/O Port Configuration menu. You access the /O Port
Configuration menu by first accessing the /O menu, then the /O Port
Configuration,

HP 1850B/HP 16518
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S‘tﬁftiﬂg the When you are ready to print, you will need to know whether there is

Printout more data than is displayed on screen, In cases where data is off screen
(i.e., format specifications with all pods assigned to a single analyzer),
you need to decide whether vou want all the data or just the datais on
screen.

If you want just what is on screen, start the prinfout with the Print
Screen option. If you want all the data, use the Print All option. Both
options are in the I/O menu.

Once you decide which option to use, start the printout by placing the
cursor on the print option (screen or all) and pressing SELECT.

I/0 MENU

Pone

Print Screen

Print All

Disc Operations

/O Port Configuration
External BNC Confignration
Selftests

® & & @ B @ @

Print Screen  The Print Screen option prints only what is displayed on screen at the
time you initiate the printout. In the Print Screen mode, the printer
uses its graphics capabilities so the printout will look just like the logic
analyzer screen with only one exception: the cursor will not print.

HP 1650B/HP 16518 Making Hardcopy Prints
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Print All  The Print all option prints not only what is displayed on screen, but
alsc what is off screen at the fime you initiate the printout. In the Print
All mede, the printout will be made in the text mode with only one
exception: a timing waveform display will be printed in the graphics
mode because it has no off-screen data.

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

e Timing and State Format Specifications
e State Trace Specifications
® State Listing

What E“Qapp@ ne When you press select to start the printout, the /G menu pop-up
el E"iﬂg a disappears and an advisory PRINT in progress appears in the top
center of the display. While the data is transferred to the printer, the

Printout? logic analyzer’s keyboard deactivates. When the logic analyzer has
completed the data transfer to the printer, the advisory disappears and
the keyboard reactivates.

Dor’t worry! The Print in progress advisory won't appear in your
printout,
Making Hardcopy Prinis HP 16508/HP 16518
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Summary Now that you have configured the RS-232C or HP-IB interface for your
printer, you can make hardcopy printouts of anything that the logic
analyzer displays. This is a valuable featare when you need to keep
records of configurations and measurements.
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Logic Analyzer Turn-on Check List

This appendix summarizes the steps you take to turn on the

HP 1650B/518 logic analyzers. The details of the turn-on procedures
are in Chapter 1 of this booklet.

1. Check the rear-panel line voltage indicator for the proper setting,
Change the setting if necessary.

2. Make sure you have the proper 3-wire gronnded AC power cable.
3. Make sure the rear-panel line switch if Off.

4. Connect the power cable to the rear-panel line connector and a
properly grounded power receptacle.

5. Make sure the yellow shipping disk is removed from the disk drive.
6. Insert the operating system disk in the disk drive.

7. Turn the logic analyzer on with the rear-panel ine switch.

When the logic analyzer completes its self-tests, it then loads the
operating system from the disk. When the operaiing system has been
completely loaded, the System Configuration menu will be displayed.

HP 1650B/HP 16518
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Loading Demo Files from the Disk

To load the demo files from the disk, follow these steps:
1. Press the I/0 key on the front panel
2. Place the cursor on * Disk Operations and press SELECT,

The disk drive indicator light will come on telling vou the logic analyzer
is reading the disk. When the disk is read, the logic analyzer will show
you the directory of files on the disk.

3. Press the up/down ROLL key to activate the roll function.

4. Rotate the KNOB to place your file selection i the center of the
screen, The center of the screen has an arrow on each side of the
display area pointing toward the center.

When your file selection is in the center, it will be displayed in bold
fype.

5. Press the up/down ROLL key again to deactivate the file sclection
function.

@ Check to see what is displayed in the field in the upper left of the menu.
Note If Load is displayed, skip steps 6 and 7.

6. Place the cursor in the field in the upper left of the menu and press
SELECT,

7. Place the cursor on Lead and press SELECT. The pop-up will
close and place Load in this field.

HP 1650B/HP 1651B Loading Demo Files from the Disk
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Verify that your file selection is displayed in the box to the right of
Load from file. If it is not, repeat step 4. If the correct file is displayed,
confinue {o step 8.

8. Place the cursor on Execute and press SELECT.

The logic analyzer will load the file and display Load operation
compliete, You resume rormal logic analyzer operation by selecting the
menu key for the menu you want to see,

l.oading Demo Files from the Disk HP 18508B/HP 16518
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