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introduction

About this
book ...

Welcome to the new generation of HP logic analyzers. The

HP 1650B/51B logic analyzers have been designed to be the easiest to
use logic analyzers ever. In addition to being easy 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 Geiting
Started manual, Whether youw're a novice logic analyzer user or just aew
to these particular models, this book will give you a working knowledge
of the HP 1650B/51B so 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.

¢ @ @& % @

To make the book casier to use, we have put the names of keys
(FORMAT, SELECT ectc.) in bold type. And we have highlighted
actions (rotate the knob, press the BISPLAY) 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 1650B/51B very friendly and easy to learn.

Don’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 16508/51B Front-Panel manual.

If yow're new to logic analysis...or just need a refresher, we think you'll
find Feeling Comfortable With Logic Analyzers valuable reading. It will
help you sort out any confusion you may have about their application
and show you how to get the most out of your new logic analyzer.
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introducing the HP1650B/HP 16518

What Are the
HP 16508 and

P 1650B/HP 16518
Getiing Started Guide

The HP 1650B/51B logic analyzers are new general-purpose logic
analyzers with improved features to accommodate next-generation
design tasks. They are basically the same as their predecessors the
HP 1650A and HP 1651A, but now have State Compare, State
Waveform, and State Chart modes. They both bave HP-IB capabilities
in addition to R8-232C. Both the 80-channel HP 1650B and the
32-channel HP 16518 logic analyzers are capable of 100 MHz timing
analysis. The HP 16518 is capable of 25 MHz state analysis while the
HP 16508 is capable of 35 MHz state analysis on ail channels. The
HP 1651R, while only having 32 channels, has basically the same
features as the HP 16508, That’s why you have the same manual set
regardless of whether you have an HP 16508 or HP 1651B.

The key features of the HP 16508 and HP 1651B are:

e Transitional or ghitch timing modes
» Simultaneous state/state or state/timing modes
e lk-deep memory on all channels

e Glitch detection on all channels

e Maker measurements

e Pattern, edge, and glitch triggering
s Overlapping of timing waveforms

e Hight sequence levels

e EHight pattern recognizers

e One range recognizer

e Smuall lightweight probing

e Time and number of states tagging
e Pre-store

e State Compare

e State Wavelorm

& State Chart

Not all of these features will be covered in this Geiting Started manual,
However, you can find the details of these and all the features of the
HP 1650B/16518 in the HP 1650B/HF 1651B Reference manual,

What Is the HP 1650B/HP 165187
1-1
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Accessories

@mwéﬁg
Yellow
Shipping Disc

In addition to checking the instrument for damage, you should also
check to see that the accessories supplicd with it are complete.
Agcessories 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.

Your logic analyzer is shipped with a protective yellow shipping disk in
the disk drive. Before you can insert the operating system disk you must
remove the yellow shipping disk. Press the disk eject button as shown in
the figure. The yellow shipping disk will pop out part way so you can
pull it out of the disk drive,

FHCTIEETT e
PHE D paarn oo s

GBI

LI |

O1ESDEC

HP 1650B/HP 1651B
""" Getiing Started Guide

What Is the HP 16508/HP 1651B?
1-3
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Checking for If you need to check for the correct fuses, remove the fuse module and
¥ look at the amperage and voltage of each fuse. The following figure will
the Correc help you locate the 115 V and 230 V fuses. To remove the fuse module,
Fuse carefully pry at the top center of the module until you can grasp it and
puli it out by hand. (Refer to "Selecting the Line Voltage” on the
previous page.)

01650503
230V /,}
3.@ A FUSE 3.8 A FUSE
HEP 16508/HP 16518 What Is the HP 1650B/HP 165187

Gelting Started Guide 1-5


https://www.manualsplus.com/

apIny pounlg Buen o=
1591 dH/E0591 dM LELSOL dH/H0S9L dH Ul 8] IBUAR

TOTRIEIIA JI3Y] JOF POPaou 14248 SJUSGILISUL I2HJ0 M) JO $o08INS Oy
58 500] $e SJUOWNIISH I9YI0 WI0MTIG-TH 10 ‘13A0 ‘1opun JozAJeue 5150]
311 0718 ABTH NOA ‘TOADMOF] “FOZA[RUE 21807 24 1o redx oy ui sBunado

UONEIIUSA PUR UEJ 041 JO] MOJJITE PIIOINSaINn U 3pmoxd 1snw no g LD

P

BIHUBA

[RRURWE 20uaif0y JoUBF-TUOL] G 9T JHIGOSIE JH

QY3 UI I 9507 DU URD 0O X "SIHUI| HIELI30 POSIXS JOU SN

NOA “WIDTHOIAUD JO odAT JDYIOUR Ul 7 9ST 0 PUOIUI NOA J] "UOHBIIUGA
SJ 320[q 3, T0P Ing SUCHRIIPISLOD [REOIIPPE AUL IR0 JUIWUOIAUD OIUGIIAUS
Q010 IO ge] [erIon & ul sazAjeue nBo; mod yersdo lemrno g ﬁgjgg@g@d@

poeidends sum-¢ papunoil Auedoid B o) wswinisw

ONINHYM
U 1IDBLUCT ISNW NOA ‘pigzey YOOuS 2101SS0d DIOAR O

*A13un05 MoA to spusdop JGOWRIISU 0y} §im SAI9D9X IUSUWINISU]
noA 3jqeo 1amod Jo adAy 9y 1, “jouTqeD JUSTINAST o] J0f popractd
st punoad e ‘opeidosar xomod v sjenidoxdde we 01 9jGeD 991 0SUWH0D oLl O3

n04 uaY A "9qe0 Jomod SIIM- B (I SOWOD HIS/HOSIT AH UL JBMO Buimen



https://www.manualsplus.com/

Loading the
Operating
System

CAUTION ¢

HP 1650B/HP 16518
Getting Started Guide

Before you can operate the logic analyzer, it must transfer its operating

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

The logic analyzer operating systemn is a set of instructions that conirol
the operation of the instrument. The operating system resides on a
3.5-inch Hexible 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 gene out.

What Is the HP 1650B/HP 165187
1-7
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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 tura it on. If 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.

S
S
=
Taz?
S

[l 2% 1y
L

GIBSCEDS

R B

Intens ﬁy Once you have turned on the instrument, you may want Lo set the

Control display intensity to a different level that’s more comfortable for you.
You do this by turming the INTENSITY contrcl on the rear panel.

HP 1650B/HP 16518 What s the HP 1650B/HP 165187

Getling Started Guide -9
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Summay

HP 1850B/HP 185818
Getting Started Guide

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
fogic 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 1651B Front-Panel Reference
Manual.

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 16518 Front-Panel Reference manual describes all
the front-panel and programming functions of the logic analyzers. The
HP 1650B/HP 1651B Programming Reference manual 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,

What is the HP 1650B/HP 165187
1-11
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Getting to Know the Front Panel

Introduction

Front Panel
Organization

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.

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

CURSOR, ROLL and disk drive.

DISPLAY MENL DISC DRIVE
EWLETT  18san & b
¢ BACKARE  LOSTC ANALYRER
b s oy
Ve
v B
) WG T CURS0R §

(=) (=
Co[ao ——cumson

I | 7O
LI =)

oD
BOOO | m =@

i  —

1650/EX29

HP 1850B/HP 18518
Getling Started Guide

KEYPAD ROLL

Getling to Know the Front Panel
2-1
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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 keys.

@}HEWLETT ELE
PAGKARD  LOGES AHALYIER

N CURSOR

EEOE N O
=

1
t

Y ROl —

1GS0/ERTE

(=)

f ™ [,SZOP ]
Numeric Eniry

. W
LRI S N L W S NN A W N
TN ST Y Ty Ty Y Ty
wr

T A T e T e T N
. ES
RS N U S N S N S

oo 1
LD(,QAE\REIJJ E
CLEAR‘\?
L ) {ENTRY 2 3
0 [ CHS
HP 1650B/HP 16518 Gefting to Know the Front Panel

Gietting Staried Guide 2.3
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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:

HEWLETT 10508
| PATKARD  LOGIC mulvZER

1B50/8X31

MENY
(o ) (
i FORMAT | TRACE {DISPLAYS | §
N )

* Access disc drive functions
and set up the analyzer for
use with a printer or
controller,

o s Choose how the acguired data will be
.......... dispiayed

» Specify how and when each analyzer type will acquire data
for your measurement.

Select the timing/state format specification menus where you
assign names o channels.

HP 1650B/HP 18518 Getting 1o Know the Front Panel
Gietting Staried Guide 2-5
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Disk Drive The logic analyzer uses the disk drive every time you turn on the logic

Summary

HP 16508/HP 1651B
Getting Started Guide

analyzer to load its operating system. The disk drive uses 3.5-inch
flexible disks. You can also use the disk drive to store instrument
configurations, acquired data, and inverse assemblers for later use.
Complete details on the disk drive and its functions can be found in the
HP 1650B/HF 1651B Front-Panel Reference manual,

Now that you are acquainted with the front panel organization, you will
be able to decide where you want to go next. If yvou are just starting to
Iearn 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 operate.

Getting to Know the Front Pane!
27
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How Do | Use the Front Panel?

Introduction In this chapter you will learn how easy the HP 1650B/518 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 menu, 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,

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

HP 1650B/HP 16518 How Do | Use the Front Panel?
Getting Started Guide 3-1
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First Step

Note %

HP 1650B/HP 1651B

Getting Started Guide

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 16508/51B front panel is like learning to drive a car.

System Configuratien

fanaiyzer i Analyzer 2
Mame: [HACHINE 1 Unassigned Pods
Tupe: Type: [ OTF
I

Pad 3 Pod & ¥

To "drive” around the menuy, 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 memu.

This is the HP 16508 System Format Specification meny, If you have
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.

How Do [ Use the Front Panel?
3-3
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System
Configuration
Menu

HP 1656B/HP 16518
Gietting Started Guide

Now is a good time to explore the System Configuration menu by
driving the cursor around and pressing SELECT. Don’t worry, you
car’t hurt anything because no matter what field you select you will
have an easy way out.

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 Dene 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 Caneel and Continue, The Cancel allows you to change
your mind before the auto-scale is executed. This is handy because
auto-scale will change your previous configurations .

If you select Continue, the logic analyzer will display the TIMING
WAVEFORMS menu. However, if there is no signal activity at the
probes, the Waveforms menu will not display data and the Iabel to the
left of the waveform area will be -off-,

"T'o get back to the System Configuration menu after executing
Auto-scale:

1. Place the cursor on the feld in the upper left corner and press
SELLCT.

2. Place the cursor on System in the pop-up and press SELECT. You
will now be back in the System Configuration menu.

How Do t Use the Front Panel?
3-5
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Summa ry In this chapter you learned what menu the logic analyzer displays once
you have turned it on and where youn will usually start configuring the
logic analyzer once you are ready to make measurements.

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

HP 1650B/HP 16518 How Do | Use the Front Panel?
Getting Started Guide 3-7
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Learning the Basic Menus

introduction In this chapter you will learn the most common pop-up mentu 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

5 & & @

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

Switching  You will use a selector type of pop-up menu to switch between
Between analyzers or get back to the System Configuration menu, You can
Analyzers 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.

HP 1650B/HP 18518 Learning the Basic Menus
Getting Started Guide -1
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Assigning Pods  Another selector menu type you will use is assigning pods to the
analyzers. To assign pods:

b 1. Get back to the System Configuration menu (refer to "Returning to
the System Configuration Menu” in chapter 3 if you need 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 Conrfiguration

Analyzer 1 Analyzer 2
Name: [MACHINE | Mewe s [HALAINE 2 Unassigned Fods
Type: Type: [ Stale ] Analyzer t ﬂ

Analyzer 2

Unassiﬁned
H U

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

HP 1850B/HP 1651B Learning the Basic Menus
Gefting Started Guide 4-3
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3. Rotate the KNOB and you will see how the cursor moves within
the pop-up.

CURSOR

Alpha Entry #

[BBCDEF GHIJKLMNOPRRSERI VX v 7|
[(0123456789_/

[MACHINE 1 3

o,

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 bottosm 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 vour next selection will be placed.

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

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

HP 1650B/HP 16518 Learning the Basic Menus
Getling Started Guide 4-5
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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.

Ny

fipha Entry

InBCDEFGHIJKLMNOPRARS TUVHK YZ
[ 0123456789/

[LEARMNE_ 1/

BACKSPACES UNDER-SCORE MOVES UNDER-SCORE
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 to move the
underscore marker. To use this alternate method:

1. Fress the Ieft/right ROLE key.

2. Rolate the KNOB to place the under-score marker under the
desired character,

3. Press the lefi/right ROLL key again to turn off the ROLL function.

L HP 1650B/HP 16518 Learning the Basic Menus
Getting Started Guide 4-7
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Numeric Entry

Menus

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

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

There are several numeric entry menus in which you only enter the
value, and the units are fised. 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 sct the thresholds to a specific
voltage from -99 Vio + 9.9V,

To set pod thresholds to a specific voltage, 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 menu.

2. Rotate the KNOB to place the cursor in the TTL field of any pod
displaycd and press SELECT. You will now see a pop-up with the
choices, TTL, ECL, and User defined,

— TIMING FORMAT SPECIFICATION

FRCIINE 1

Specity Symbsis

TTL

ECL

User defined

TTL
ECL "
Hser definedi, i

HP 1650B/HP 16518
Getting Staried Guide

g Lebei Pol 15 ..., 07 ..,. 0
. JEH (] [Fovsnsnararanemal

Learning the Basic Menus
49
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5. Press the CHS (change sign) key on the front panel. You will now
see 5.0 in the pop-up.

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

@} HEWLETT 18504
PRUKARD  LORIC AMALYIER

Eanal e
Coinoliige
Sanal e

1850/EX37

L -
@ @ @\m L O e—
T

Ancther type of numeric entry you will use requires you fo 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.

;ggi If the STATE TRACE SPECIFICATION menu comes up, refer to
Note i "Switching Between Analyzers" in this chapter.
p

HP 16508/HP 16518

Learning the Basic Menus
Getling Started Guide
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Specification
Menus

Assigning Bits to
Pods

HP 1650B/HP 16518
Getting Started Guide

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

e Assigning bits to pods
e Specilying patierns
e Specifying edges

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

#*(asierisk) indicates assigned bits.
. {period) indicates un-assigned bits.

In the following menu example, bits 0 through 7 are assigned to the
label BIT. _

i [MACHINE | |- JIMING FORMAT SPECIFICATION Specify Symbals

FOB 1

P02 P

Activiiy > e
Label! Pol 1S ..., 87 .... 0
________ ko e ko | o BIT ASSIGAMENT FIELD

1. Select cither the TIMING or STATE FORMAT
SPECIFICATION menu.

Learning the Basic Menus
4-13
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%@&@ﬁyﬁﬁg The Specify Patterns fields appear in several menus in both the timing

Patterns 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 menn, it indicates a "don’t care.”

To specity patterns:
1.Select the TIMING TRACE SPECIFICATION menu.
2 Place the cursor on the Find Pattern field and press

SELECY. You will sec the following pop-up menu.

MACHINE 1 (= TIMING TRACE SPECIFICATIGN
5 Ty
@ Treoce mode] Single

3 . T pam
B Armed by Run ]

H Levet >

FE'HZE ? Hex Specify Patlern:
in
B Pottern 300N REEX

present far | > 30 ms
M rhen ring

Eage [ ... ]

3. Type in 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.

HP 18508/HP 16518 jearning the Basic Menus
Getting Started Guide 4-15
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(Specif y Edge: 1 4. Move the cursor to another unassigned bit period and press
Lo SELECT twice. You will see an arrow pointing up.

. . 3.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
ot Fave venn wuns down.

You have just selected a positive-going ( 1), negative-going (1), and
either edge (]) for your edge parameter.

6. Place the cursor on Done and press SELECT. The pop-up will
close and you will see the following display.

MACHINE 1 |- TIfITMG TRALE SPECYFYCAYION
E Trace mode] Single |

B Armed by Bun Acquisition mode [ irancitiona}

o Leba1 s
Hex
g Fing

Patiern L 234X
present far [ Hns ]

Then fing

fdge i 8%, .

gsgi When you close the pop-up after specifying edges, you will see dollar
Note Q signs (3% . .) in the Then find Edge ficld 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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Using the Timing Analyzer

Introduction

HP 1850B/HP 16518
Gelting Started Guide

In this chapter you will learn how (o use the timing analyzer by setting
up the logic analyzer to make a simple measurement. We give you the
measurement resulls as acinally 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 you will most likely use them once you become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps siate the step objective. The lettered
steps explain how to accomplish each step objective. There is also an
example of cach 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 s0 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 prinfer) or making notes before you Joad the
file.

Using the Timing Analyzer
§-1
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How Do | In order to make this timing measurement, you must configure the logic
@@n?igwe the analyzer as a timing analyzer. By following these steps you will
. configure Analyzer 1 as the timing analyzer.
Loglc Analyzer?
if you arc in the System Conlfiguration 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 comer 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 meny, change Analyzer 1 type to
Timing. If analyzer 1 is 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 Configuralion

fnalyzer | Analyzer 2

Mare: JORAM TEST Bnassigned Pods
] Typer [T

HP 1650B/HP 1651B Using the Timing Analyzer
Gelting Started Guide 5-3
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C@nnecﬁng the At this point, if you had a target system with a 4116 DRAM memory
Probes IC, you would connect the logic analyzer to your system.

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

Activity Indicators When the logic analyzer is connected and your target system is running,
you will sce | 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.

Sysiem Lonfiguraliosn

dnaiyzer 1 finaiyzer 2

Kame: |DRAM TEST Unsssigned Pods
Type Tygpes [T ]

ACTIVITY {NDICATORS

HP 16508/HP 1651B Using the Timing Analyzer
Getling Started Guide §-5
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¢. With the Alpha Eniry pop-up, change the name of the label io
RAS (see "Alpha Entry Pop-up Menu" in chapter 4 if you need
a reminder).

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

3. Assign the channels connected to the input signals (Pod 1bits 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,
vou will want only bit 0 assigned to the RAS label. The easiest
way to assign bits is to press the CLEAR ENTRY key to
un-assign any assigned bits before you start.

c. 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 § indicating Pod 1 bit ¢ is now assigned to the
RAS label. Place cursor on Dene and press SELECT to close
the pop-up.

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

HP 1650B/HP 18518 Uslng the Timing Analyzer
Getting Started Guide 5.7
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Acauiﬁﬁg the Now that you have configured and connected the logic analyzer, you
Daiz acquire the data for vour measurement by pressing the RUN key. The
logic analyzer will look for a negative edge on the RAS signal and
trigger if it sees one. When it triggers, the display switches to the
TIMING WAVEFORMS menu.

[ DRAM TeoT - TIMING WAVEFORNS
¥ farkers ¥ le Trig | [Time % to 0 | G s

Accumulate G177 o 1o trig | at [ narver] | Ras |

Sec/Div | 100 By 0

H

T T

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).

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

- HP 1650B/HP 16518 Using the Timing Analyzer
- Getting Started Guide 5-9
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The ¥ The ¥ (inveried 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 ¥ and is superimposed on the
negative-going edge of the RAS signal as shown,

0 [DRAF TEST |- TIMING HAVEFODRHS
Harkers Time | % to Trigi  —40 ns | [Timg % te 0] 170 ns
focumulaie G5t to ot Trig | B0 ns | At [ X narker] [ EAS |
Sac/Diy 200 ns Delay 9.8 i

bl ]

HP 16508/HP 16518 Using the Timing Analyzer
Gefting Staried Guide 511
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Mﬁkiﬁg the What you want to know is how much time elapses between the time

RAS goes low and the timne CAS goes high again. You will use the X
Measurement and O markers to quickly find the answer. Remember, you specified
the negative-going edge of the RAS to be your trigger poiat; 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 fo Trig ficld 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 1o place the X marker on the negative-going
edge of the RAS waveform and press SELECT. The pop-up
closes and displays X to 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
{ to Trig = 710 ns.

I [DFAH TEST |- TIHING HAVEFGRHS :
B terkers [ Time ] to Trig | ¢ 5] [Time % 10 0 | Ti0 ns
Aocumiilate [l 0 te Trig i 710 ns \ At 15{ ﬁarkeri \ RAS E /

Sec/biv 200 ne 3 belay o3 ol

__ M
T

g cas oo

1)

HP 16508/HP 1851B Using the Timing Analyzer
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Su mmary You have just learned how to make a simple timing measurement with
the HP 1650B/518B logic analyzer. You have:

specified a timing analyzer

assigned pod 1

assigned bits

assigned labels

specified a trigger condition

learmed which probes to connect

acquired the data

configured the display

set the Sec/Div for best resolutions

positioned the markers for the measurement answer

¢ & & & & & & @ @ 9

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

The next chapter teaches you how o 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 1850B/HP 16518 Using the Timing Analyzer
Getting Started Guide 5-15
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Using the State Analyzer

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

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

How you use the steps depends on how much 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 vou need a reminder of what steps
to perform, follow the numbered steps. If you still need more
information about "how,” use the lettered steps.

When you have finished 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 configurc the logic analyzer, we recommend
that you follow the exercise {0 "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.

b HP 1850B/HP 16518 Using the State Analyzer
Geiting Staried Guide 81
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What you decide to find ot 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. Droes the microprocessor then go to the address where its first
mstruction is stored?

4, Is the executable instruction stored in the first insfruction location
correct?

Your measurement, then, requires verification of the sequential
addresses the microprocessor looks at, and of the data in ROM at
these addresses. If the reset vector fetch 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 0000
+{001 000002 04FC
+0002 000004 0060
+0003 000006 8043
+0004 008048 3E7C

This list of numbers will be explained in detail later in this chapter in
"The State Listing."

HP 1650B/HP 16518 Using the State Analyzer
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3. Name Analyzer 1 68000STATE (optional)

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

b. With the Alpha Entry pop-up, change the name to
68000STATE (see "Alpha Entry Pop-up Menu" 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.

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

HP 1650B/HP 16518 Using the State Analyzer
Getling Started Guide &5
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ﬁ@ﬁfigm‘%ﬁg the&  Now that you have configured the system, you are ready to configure
State An a&yzer the state analyzer. You will be:

Creating two names (labels) for the input signals
Assigring the channels connected to the input signals
Specifying the State (¥) clock

Specifying a trigger condition

e 2 & @

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.

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

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

6B000STATE - State Fermat Specification

‘EIEE!E!IEEHHHIHII

BLiock Period Pad X i
& [> 80 ns | | ITL bl TTL | TIL
|

Activily > o hiiiiih e Cihwan sesmmmemmm————

tabet Fpl 15 ..., 8% ... 0O i15....87 ... ¢ 19,,..87 ..., 0

ACGDR “+ I s e s i WA R E i o o k| ; ................ J
DATA Dot e cornrsens I P smsmaaincaenen |
—[ff=—
~0ff-
-0t f-
=37
==
~if—
~Dff—
i
01—

HP 1850B/HP 16518 Using the State Analyzer
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Sp@cifymg the If you remember from "What’s a State Analyzer" in Feeling Comforiable

J Clock With Logic Analyzers, the state analyzer samples the data under the
control of an external clock, which is "synchronous” with your circuit
uander 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.

2.8et 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 J in the pop-up
{labeled OFF) and press SELECT.

¢. Place the cursor on | and press SELECT.

d. Place the cursor on Dene and press SELECT.

[EE000STATE - State Format Specifica

. Eiock
R ER—
iock Period Pad 3 Fod 2

¢ ENTNTY kitjriiz specify Clack (Dore )

Aciivily > Ji

tahel Pol 15 ...,

FEEE T Ta] Jiii=5 e E R Inh I3

DATA | it] ;
071

CEFT [ |
L THTE -]
: “hif- ]
P TR
—aii
-0
“ati-
ST

ok kAR bR R R b

HP 1650B/HP 18518

Using the Siate Analyzer
Getting Started Guide .

6-9


https://www.manualsplus.com/

spiny paues Bumay )
GLS2E dH/90581 dH Jezdjeuy s1eig oy Suisn

‘moteaTads

108310 oy 1oy wraned v woy) ubsse ued oA "siomienb ore

y ydnoxyy e suond() “suondo wo 108311, Jo 151] ® nok Juimoys

sieadde dn-dod soyouy "1 yA1AS ssaad pue proy uo 4af8Liy,
213 JC 1311 913 O3 P[eT] 3jBISA”R O} UO JOSIND 9] 08[J §

Hand W RERRRR

PllES P
SR | REERRR hd
Hrnn || RKAARK q
606 |[E53500! 3

i3gen

8407 58]

L 2] sauty [1 i v {un jaﬁﬁle}

junc

[ aieyshue| Bullors aiium

i g
sagaug| [ (8A87 814190 ) (" {aaat ja8su; )
TTany (L) 1 |eaa7 asuanbasg
fiq pawﬁu T TTERETE -

Zbuig  japow sonal @

NOILYITJI334S 368L 318is -] IT01500089]

J

1A YRS ssoxd pue nusw
971 JO PIeY SpRAY 3 souanbag o4l U § 043 10 JOSIND ) A0Bg 'k
"G00 sseuppe uo s10880; rozdrewe oyeys oY) Jey) 08 108511 o3 198 Y

A% HOVHL oY)
Burssosd Ag nmow NOILVOIAINELS BOVEL BLVLS 941 10915 |

"SI SSAIPPET 941 WO (JOQ) SSeIppe

$30939p 1 naga 1a831) 0 207ZATETR 97RIS 04 {}o) 03 pasu uok 0000 UORIPUO
$52IPPER ST 1S0I0JUI JO JUAAD 15411 9] 20TS 108310 0] uoym Jozijeue =
23235 3Y3 [[93 01 pasu nok ‘nudl ONLLSTT ZLV.LS o Jo Aepdsip -ﬁaﬁﬁgxi

DY} JO I91uDD 93 W IS9I0UI JO vIep oyl 2defd puk ejep o) eamydes o7, e Buid §.§3@d§



https://www.manualsplus.com/

¢. 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
n

on "a" once and then store anystate."

BHGOOSTATE {~ ST
Trase mode i Zingle
Seguence Levels Armed by

Mhite stering "anystate” H R
Trigger sn "a” 1 times

Hrunches

e
Stors “anystale” L___giLm;:j

Tount
[T
Fresiore
e

anhR [ DRTA
CEEQ dex '}
H TR

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 uatil the analyzer memory is filled,

HP 16508/HP 16518 Using the State Analyzer
Getting Started Guide &-11
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The State The state listing displays three columns of numbers as shown:

Listing
EETGOSTATE ] STATE LISTING
Mtarkers g1 7
FODR ] 7
; fgw 0 Hew
QUHI3G .
GOB92E
GUB930
QOO4dF 4
GOOdFS
QOEE2A
005920
QL0000
QLEOGOZ
0000604
[a]elvieiel o)
DORC4G
+000% GOBG4AR
+OQ0G 008640
+o007 DOHQ4AE
: +OR08 [t
STATE LOCATIONS
The {irst column of numbers are the state line number locations as they
relate to the trigger point. The trigger state is on line + (000 in the
vertical center of the list area. The negative numbers indicate states
occurring before the trigger and the positive numbers indicate states
oceurring after the trigger,
- The second column of numbers are the states (histed in HEX) the state
----- analyzer sces on the address bus. This column is labeled ADDR.
The third column of numbers are the states {listed in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.
HP 1650B/HP 16518 Using the State Analyzer

Getting Started Guide 812
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So far you have verified that the microprocessor has correctly
performed the reset vector search, The next thing you must verify is
whether the microprocessor addresses the correct location in ROM
that it was instructed to address in staie 4 and whether the data is
correct in this ROM location. From the listing you see that the address
in state 4 is 008048, which is correct, but the instruction found in this
location is 2E7C, which is not correct. You have found your problem:
b incorrect data stored in ROM for the microprocessor’s first instruction.

+ 0006 000000 0000 (high word of stack pointer location)
+0001 000002 04FC (low word of stack pointer Iocation)

.......... +0002 00004 0000 (high word of instruction fetch location)
+0003 006006 8048 (low word of instruction fetch location)
+ 0004 008048 ZE7C (first microprocessor instruction)

[BECCCETATE |~ STRTE LISTING
Markers o1f

Labet > [ ADDR ) BATA |
> [ Hex || Hex |
008936  BO3C
O0B92E  BIFR
0OBY30 BO3L
0004Fd 0000
0004FE 5930
osBuzR  AEFR
008920 FFOA
oo000n 000G
000002 04FC
000004 0G00
GOO00E 8048
605045 2BE7C —g—— INCORRECT DATA

0OB04S 0000
00B04C  04FC
GOBO4E  B1DB
GOBOB0 8160

s HP 1650B/HP 16518 Using the State Analvzer
: Getting Started Guide 6-15
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Using the Timing/State Analyzer

introduction

HP 1850B/HP 18518
Getting Started Guide

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, vou should be ready to set them up for this
measurement by locking 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. ¥ vou can sct up cach menu by just Jooking ai the
menu piciare, 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 see what it
Iooks like on screen.

In order to learn how to configure the logic analyzer, we recommend
that you foliow 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 Timing/State Analyzer
7-1
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How Do | In order to make this measurement, you must configure the logic

Conticure th analyzer as a state analyzer because you want to trigger on a specific
S o . gure the P state (8930). You also want to verify that the addresses and data are
"""" ' ' L@gi& Aﬁ&fyzai’ &  correct in the states of this routine.

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

System Lonfiguraeiion

fnaiyeer 1 anatyzer 2
MName: |6B8000STATE tUnassigned Pods
Type: Type: orf

Pad 5

]
_-$$¢““¢$HI’$¢’$$J
]
FEPITITEIITELITL |

HP 1850B/HP 16518 Using the Timing/State Anaiyzer
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C@ﬂﬁ@@ﬁﬂg the  Acthis point, if you had a target system with a 68000 microprocessor,

Probes you would connect the logic analyzer to your system. Since you wiil 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
& Pod 2 probes 0 through 15 to the address bus lincs A0 through
Al5

Pod 3 probes 0 through 7 to the address bus lines A16 through
AZ3

Pod 1, CLK (J clock) 1o the address strobe (LAS)

L]

ACQUEi‘iﬁg 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 exampile.

HP 1650B/HP 16518 Using the Timing/State Analyzer
Getting Started Guide 7-5
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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. S8ince 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 ncorrect
data when the microprocessor reads this memory address. You decide
you want to see what is bappening 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 you decide you want o see the timing waveforms on the address and
data bus when the roatine 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, requires 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:

system clock

address strobe (AS)

lower and upper data strobes (.S and UDS)
data transfer acknowledge (DTACK)
read/write (R/W)

e & & @ &

L HP 1850B/HP 16518 Using the Timing/State Analyzer
Gelling Started Guide 7-7
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Configuring the  Now that you have configured the system, you are ready to configure
. g
Timi ng Anaﬁyzer the timing analyzer,

Configure the TIMING FORMAT SPECIFICATION menu as shown:

SROCOTINNG |~ TIHING FORMAT SPECIFICATION Speeify Sumbols

POD_4
TIL ]
TETTEEETT LT

#  Label
3 [DLOCK
g a5

- JIGH]
@ DS
H DTack
E R/R
& |ADOR
o DETa
—Gff=
~Gff—
—0if-
~01f—
01 f—
=

Configure the TIMING TRACE SPECIFICATION as shown:

B [G0U0TLIWG |~ TIMING TRACE SPECIFICATIGN
trace model_gingie

¢ croed by BOGUSTATE Acquisition mode | Transiticnal ] &

& Lavel > [FLOTE RS DS Jups  lbTack kAT iADDR  JoAaTE ]

& ©Sese > [ Hex Hew [ wew W Hex [[Hex [ Hes §Hex I Hew |
& rind
B pattern [ X B x T x | [T T T

present for Lm35mﬁéjj

Than {ing
£dge [

HP 16508/HP 16518 Using the Timing/State Analyzer
Getting Started Guide 7-8


https://www.manualsplus.com/

aping peuelg Bumsyn

Gi-L

1591 JH/B0S91 dH 1ezAjeuy sigig/Buiun ) suy Buisn

IRLE
put; usyl if

[TE0EE [¢] 404 1uassad

CREm R 0 % R %7« [ W | u/ened 4
Ul 4

[ wen i ¥op f WA RSH | wen I AGH | HEH T ®aH | < 8380 #
e WAl oowegl  safl  saf SEl sania < 1sqe §

GG

3L¥i50008G fin pawy

[BUOTTTEUEIL epow uoTyisinboy

NOTLBITSE3345 3041 ONIUIL -

oiiTigoosy f

HAMOYS NUSTE 91 YOIeul pInoys uorrearyads 90wy Surmen; Ao g

"LOATAS 9018
pue du-dod a1 wi vondo FLVLSOOGRY S UO 105500 31 308[J ¢

*LyFTAES ssaad pue prog AG DIuREY S) GO JOSIND Y] 20V[J 7
"nudl NOLEYILAIDALS FOVEL SNUALL o1 Aeidsia

:sdoys osor) wroyrad ‘reziTeue Suui)
o1 5208801y sozAeue 0383 3Y) Yoy os Jozifeue oifo] oy dn 1es O,

‘Bunsyj 018IS 943 YA PIR[SIIOD

DI 94 URD SWIOFoARA Surui oy os sozdfewe Jumuy oy} 1083

01 JUBM HOK “0E68 SSRIPPR U0 IOZAJRUE 2JB)S 1) PRIodsL) noA ooms
“Surom 51 U0 91} USYM $I5NQ Y} B0 Judsdud swuojoavm SuTam
oy Aepdsip 01 sozdeue Furuny oy sonnbos juowomsesw Surwr) MoK

31HUTS  jspouw 8384l

ONIWIL SINHY

HIZATYNY
HAZATYNY IS

JeBBuiy
ezAjpuy
Bugul

ey Buipes



https://www.manualsplus.com/

Correlating the
Data

HP 1650B/HP 1651B
Getting Started Guide

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

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

1. Display the STATE TRACE SPECIFICATION menu.

2. Place the cursor in the field just below Count on the right side of
the display and press SELECT.

3. Place the cursor on the Time option and press SELECT. The
counter will now be able to keep track of time for the time
correlation.

630005 TATE j~ STATE TRACE SPECIFICATION

8 Troce moue [ Sirgls |

Sequence Levels Ariﬁji by
White storing “anystale” Eun
' Trigger on “a” 1 times
Branches
Store “anysiats” E;wuﬁﬂl
Count

Prestore

arf’

B Lober > [BOOR
B pase > [yer | Hexn |
0083301 XN ]
bebad eno ]
S
fraad [ R

gioo 0o oom

Using the Timing/State Analyzer
7-11
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Display

HP 16508/HP 16518
Getting Started Guide

iﬁ%rgreié e

In the Mixed mode dispiay the state listing is in the top half of the
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 you 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.

[ixed mode |- Display  6GGOSOSTATE— STATE LYSTING
Label > P7ADDR I BATA ]  Time |
Base > [ Hew ji Hex || Rel i
~0003 aoBIOG 3000 .24
~0002 000dFd 0000 .24
~009 1 0GO4FE 0930 .24
00BYI6  BO3C .24
00D 008932  OOFF .28
+0002 008934 678 .24
#0003 008936 BHO3C .24

GBOOOTIHNG — TINING WAVEFORNG ¥ to Trigger -24 88 us

Sec/Div Delay G s ] 0 to Trigger [—24.88 us |

Y T T 3
49 T U Ry YO s U W B O VO O T
| B

Usging the Timing/State Analyzer
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Finding the
Answer

HP 1650B/HP 165818
Geftting Started Giside

As you look at the overlapping waveforms, you notice there are
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 rroubleshooting of the hardware will identify the

actual cause.

FED moHC]
>

Lahsl
Base

-0003
-Q00G2
—Q00 !
+CHCT]
+0001
+0002
+Q003

~ Dispiay

GOUUOSTATE — STATE LISTING

ADDEK

i

DRATH

I Time

Hex

|

Hex

I Rel

;
I

008500
O004F 4
G004FS
a0ge3I0
o08e32
008834
0083936

3000
COO0
8230
BOSC
GOFF
GIFG
BO3C

.24
.24
.24
.24
.28
.24
.24

68060 T1NNG — TIMING HAVEFORMS

Ger/Div Detay

¥ ote Trigger [ —24.88 us

0 s 0 to Trigger |[—24.8% 43

J 90 2 U T OO oy Ny oy T oy S gy B
| i

TA mq

UNSTABLE DATA

Using the Timing/State Analyzer
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Making Hardcopy Prints

introduction The HP 16508/51B 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, Quictlet, or LaserJet series printer with the RS-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 vour logic analyzer's interface
configuration as instructed.

ﬁ@@kmg ﬁp If your printer is already connected to the logic analyzer, skip to

Your Printer "Setting R8-232C 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-IB or RS8-232C interface cable. Refer to the Frone-Panel Reference
manual you received with your logic analyzer.

HP 16508/HP 16518 Making Hardcopy Prints
Getting Started Guide 8-1
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Sﬁﬁiﬁg The following attributes of the RS-232C interface must be set to the
R§.2232C for correct configuration for your printer:

Your Non-HP
Printer

Protocol

pumber of data bits
number of stop bits
parity type

Baud rate

paper width

e & & & #& 8

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

1. Press the LG key to display the V0 menu.

2, Flace the cursor on YO Port Ceafiguration and press SELECT,

3. Place the cursor on the attribute 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 cuisor on Done and press SELECT. The logic analyzer
will display the menu that was displayed when you selected the
/O menu.

HP 1850B/HP 16518 Making Hardcopy Prints
Gefting Started Guide 8-3


https://www.manualsplus.com/

sping peuelg Buien
q1991 dH/8059L dH

‘WO BINIHEo Y

Wag (/1 31 wayl ‘nuaul O/ oyl Surssooor 1511y Aq nuow ueprindgue)
10 (3/F 9U) $59008 N0 MU uonuInFuoe]) 110, O/F o) u

di-dH 01138 94 SN PIoY 03 133uw03 Ja3uLkg 24l Siajund gI-JH 00

“uonerddo gI$91/d059T dH 2Y) U0 109339 ou seq sounid gr-d (1
o1y 10] Sumies opqeuo 1yyS oyl rojuud e Surozuos uoym (DHES)
sysonbar 201 K05 01 puodsas Jou ss0p J1od g1-JH F16/90C9T JH 241

"FepIoUL
woymad of s g1-J1 voym  SARMLY UASK, ur 9 Isnuw sajuied oy g,

Jorured 700 wondo vogos 49
1PN HL777 dH ©
B VETTT JH ®

IOPNIT $2ANIE3] 259G3 YA PRy oR-NopmoH
WO S[qe[ieAr A[JUoLmO 1oL | 'sAemIy US)ST, pue g-JH 1oddns
osye snw siounid 9soy 1, -efenfue] puewrmos tojunid oy Funaoddns

srojuid 1) JH i AP0arTp seorpIoIuI g1G/H0$9T JH SUL

-8
S Adoopasy Sune

S10M

BiSULId B 40}
Si-di Bupges



https://www.manualsplus.com/

Starting the
Printout

Print Screen

HP 18508/HP 16518
Getting Started Guide

When you are ready to print, you will need to know whether there is
more data than is displayed on screen. In cases where data is off screen
(i.c., format specifications with all pods assigned to a single analyzer),
you need (o decide whether you want all the data or just the datais on
SCrec.

If you want just what is on screen, start the printout with the Print
Sereen option. I you wani 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.

O MENU

Done

Print Screen

Print All

Disc Operations

1/0 Port Configuration
External BNC Configuration
Selftests

® @ & & & @ &

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 lock just like the logic
analyzer screen with only one exception: the cursor will not print.

Making Hardcopy Prints
8-5
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Sammary 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 feature when you need to keep
records of configurations and measurements,

HP 1850B/HP 1651B Making Hardeopy Prints
Getting Started Guide 8-7


https://www.manualsplus.com/

Logic Analyzer Turn-on Check List

This appendix summarizes the steps you take to turn on the
HP 1650B/51B logic analyzers. The details of the turn-on procedures
are in Chapter 1 of this bookiet.

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 grounded AC power cable.
3. Make sure the rear-panel line switch if OfF,

4. Conngect 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 line switch.

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

HP 1650B/HP 16518 Logic Analyzer Turn-on Check List
Getting Started Guide A1
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Loading Demo Files from the Disk

To load the demo files from the disk, foliow these steps:
1. Press the /0O key on the front panel
2. Place the cursor on # Disk Operatlons and press SELECT.

The disk drive indicator light will come on telling you 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 in 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
type.

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

ﬁ 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 Load and press SELECT, The pop-up will
close and place Load in this field.

HP 1850B/HP 16518 Loading Demo Files from the Disk
Getling Started Guide B-1
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