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. About
this book...

Introduction

Welcome to the new generation of HP logic analyzers. The

HP 1650A/51A 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
Getting Started manual Whether you're a novice logic analyzer user or
Just new to these particular models, this book will give you a working
knowledge of the HP 1650A/51A so that you can start using it to solve
vour 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 easier to use, we have put the names of keys
{FORMAT, SELECT eic.) 1n bold type. And we have highlighted ac-
tions {rotate the knob, press the DISPLAY) in color.

If you are an expenenced HP logic analyzer user but new to this farmly
of logic analyzers, vou may feel hike 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 1650A/51A very friendly and easy to learn.

Don't worry..we didn't try to cover every feature and function of the
HP 1650A/51A logic analyzers in this manual. That's the job of your
HP 16500514 Reterence Manual Also, if yvou have not read the
Setting Up the Logic Analyvzer booklet, please do so now.

If vou're new to logic analysis..or just need a refresher, we think you'll
find Feeling Comfortable With Logic Analvzers valuable reading, It will
help you sort out any confusion you may have about their application
and show you how to get the most out of your new logic analyzer.
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What Is the HP 1650A/51A?

The HP 1650A/51A logic analyzers are a new generation of general
purpose logic analyzers The HP 1650A 15 an 80-channel logic
analyzer while the HP 1651A is a 32-channel version of the

HP 1650A Both analyzer models are capable of 100 MHz timing and
25 MHz state analysis on all channels. The HP 1651A, while only
having 32 channels, is packed with the same feature set as 1ts big
brother, the HP 16504, That's why you have the same manual set
regardless of whether you have an HP 1660A or HP 1651A.

The key features of the HP 1650A and HP 1651A ave:

Transitional or glitch timing modes
Simultaneous state/state or state/timing modes
1k-deep memory on all channels
Glitch detection on all channels
Marker measurements

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

Eight pattern recognizers

One range recognizey

Small lightweight probing

Time and number of states tagging
Pre-store

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 1650A/51A in the HP 16504 51A Reference
Manual.

What Is the HP 1650A/51A7
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: l 2 Getting to Know the Front Panel

. Introduction The HP 1650A/51A 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 hreaks down the front panel into these functional areas
and gives you an overview of each area.

Front Panel The functional arcas of the front panel are: display, MENU, keypad,
Organization CURSOR, ROLL and disc drive.

>

SPLAY MENL DIsC CRIVE

9 HEWLETT  msaw r
E PUCHAFD  LOBIE WAL VTER

|
|
I
|
|
I  —
1
i
|
|

S0 ]
e CURSOH
3 [ | I )
e = =
DO
N N o B e
l _uJiTi@ -

L

1650 E«29 l \
KEVPAD ROLL

Getting to Know the Front Panel
21



Cursor

The CTURSOR 1s a movable indicator on the display that allows vou
to access desired fields in each menu. It changes the field where it
resides from the normal white hackground to the dark background
{inverse video). The KNOB moves the cursor to the field ifunction!
you wish to use. You activate the field (function! by pressing the
SELECT key
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Keypad The keypad allows you 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
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Roll 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 l
to view data that is off screen
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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.
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Display The display shows you the menus for configuring the logic analyzer

and the results of your measurements.
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Disc Drive

The logic analyzer uses the disc drive every time you turn on the
logic analyzer to load 1ts operating system. The dise drive uses
3.5-inch flexible discs. You can also use the dise drive to store
instrument configurations, acquired data, and inverse assemblers for
later use. Complete details on the disc drive and 1ts functions can be
found in the HP 1650A/51A Reforence Manual.

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 2 through 1 to become more famuliar with the operation of
the front panel before you turn to the reference manual. These
chapters will show you how easy the HP 1650A/51A logic analyzers
are to operate.

Getting to Know the Front Panel
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How Do | Use the Front Panel?

.Introduction

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

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.

How Do 1 Use the Front Panel?
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Menu Field
Conventions

Before starting to work with the menus, you need to know the two
menu field conventions. This allows you to quickly recognize what

tvpe of action will acewr when you select a field.

There are two shapes that you should become famihar with

rectangles with square corners and rectangles with rounded corners.

When you select a field wath rectangular 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 MEHL

System Configuration

Analyzer 1 analyzer 2
Heme [HRCHINE 1 tlame |HACHIRE 2 uUnussigned Pods
Type Type [T

Timing

State
[

IMMEDIATE EXECUTE OR
MULTIPLE ITEM FIELD

How Do | Use the Front Panel?
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' Your First Step 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

l . HF 1650A/51A front panel is like learning to drive a car.

yo— 1}

System Confiquration

finalyzer 1 Anatyzer 2
Hame |HACHINE 1 dUnaszigned Pod;
Type Tupe Fei

(Aute—scaiey | | | lemmmmeoooooioo _

To “drive” around the meny, turn the KNOB and watch the cursor
move from field to field. Most of the logic analyzer operation 18
accomplished by placing the cursor on the field you want to interact
with and pressing the SELECT kev. Depending on the field type
timmediate execute or pop-up) pressing SELECT will either execute
a function or open a pop-up menu.

Note

Thig ig the HP 1650A System Format Specification menu.
If vou have an HP 16514, the only difference is pod 1 will
be assigned to analvzer 1 and pod 2 will be assigned to
analyvzer 2. There won't be anv pods in the
UNASSIGNED area of the display.

How Do | Use the Front Panel?
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Returning to
the System
Configuration
Menu

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

1. Press either the FORMAT, TRACE, or DISPLAY kev. You
now see a new menu, All 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 en this field and press SELECT. You will see

the following pop-up menu.

3. Place the cursor on System and press SELECT. You will be

returned to the System Configuration menu.

S5ystem
HACHINE 1

MACHINE 2

System
MACHINE 1
HACHINE 2
Hrmed by

AING TRACE SPECIFICATION

Acquleltion mode | Trans itinne|

Lebel -
Base -
Find

Patiern
present for []

Then find

Eitge 1

How Do | Use the Front Pane|?
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Now is a good time to explore the System Configuration menu by
driving the curzor around and pressing SELECT. Don't worty, you
can't hurt anything because no matter what field you select you will
have an easy way out,

For example, select the ITame: MACHIITE 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 your previous configurations.

If vou select Continue, the logic analyzer will display the TIMING
WAVEFORMS menu. However, if there 13 no signal activity at the

probes, the Waveforms menu will not digplay data and the label to
the left of the waveform area will be -off-

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

1. Place the cursor on the field in the upper left 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.

How Do | Use the Front Panel?
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Closing Pop-up In previous exercises, you closed the Alpha Entry pop-up by using
Menus the Done field. But, what 1f there 18 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 a pop-up that automatically closes, follow
these steps:

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

orf
Timing
State

System Confliguration

Analyzer 1 Analyzer 2
Name Unassigned Pods
Tupe Typ orf
Timing
State
[ Pod 1 ] | Pod 5 ]

2 Place the cursor on State and press SELECT

The pop-up menu will automatically close, analvzer 2 18 now on and
the type will be State.

Hew Do | Use the Front Panel?
36



' Summary In this chapter vou learned what menu the logic analyzer displays
once you have turned 1t on and where vou will usually start
configuring the logic analyzer once you are ready to make

l . measurements

The next chapter will teach you the most common types of pop-up
l menus, which will help you progress towards making measurements

. T

as explained i chapters 5 through 7.

How Do | Use the Front Panel?
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= Learning the Basic Menus

i I
. Introduction

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

Selector

Alpha Entry

Numeric Entry
Assignment/Specification

Selector In the zelector type of pop-up menu you do what the name implies,

Pop-up Menu make a selection from two or more options. The best way to
introduce you to 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
I 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
I is done easily hy 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 vou did last in the System Configuration menu

Learning the Basic Menus
4



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.

_ S5ystiem
MACHINE 1
MACHIME 2

"“I““‘-[‘;E"' [|- 2/ aTE TRACE SPECIFICATION
. 1
HACHINE & L/ -Lnole

Seguence Levals
IIhile storing  anystate
Trigger an Bnystate’ 1 times

] Silore  #anysiale

armed by
Fun

Eranches

Count

Fre:ztore
off

3. Move the cursor to the other machine lanalyzer) and press

SELECT The pop-up will close and vou will see the corresponding
menu of the other analyzer on the display

Learning the Basic Menus
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System Cfonfiguration
Analyzer 1 Analyzer 2
Hame \I‘IFICH[NE 1 Mame |HACHIME 2 Unescigned Pods
Type [ Timing ] Type [[Eimie ] Analyzer 1|~
Analyzer 2 j
Unossigned |
Fod ©
| Fod | | | Fod 5 |

3. Place the cursor on Analyzer 2 and press SELECT. The pop-up
closes and your desired pod 1s now assigned to analyzer 2.

Learning the Basic Menus
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Learning the Basic Menus

4-4

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

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

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

System Configuration

Anelyzer 1 Analyzer 2
Hame |MRCHIME 1 Mame |HACHINE 2 Unassygned Poids
ryee e
(Rulo=scal™ o) ong Enery Dore P -

EBCDEFGHI F LN POPS TV 72 .
]

THACHINE 1 |

Fod 1




3. Rotate the EITOB and you will see how the cursor moves
within the pop-up

CURSOR
- —_— )
Alpha Entry [ Dane )
IABCDEFGHIJHLINOPRRSRRYHY Y Z]

[HACHINE 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, vou will see an L in the far left corner
of the hottom box Also notiee the under-score marker in the bottom
box is now under the A of MACHINE. The under-score marker tells
vyou in what space in the hox vour next selection will be placed.

5. Rotate the WIT)R again until you have placed the cursor over
the E, then press SELECT
Note
You can also make direct kevpad entries. Your selection

will be placed where the under-score marker 15 in the
box.

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 vou wanted, change the name.

System Configuration

Analyzer 1 Andly-er 2

Hame |HRCHINE 1 Una-siyned Pode
Type Type T

{_Aulo-scal

Alphn Entry | _Dane )

[HECOEFGHT L MNOPDPS TUW -\ 7]

Pod | K=

CLEARHNE 1 1
J

Learning the Basic Menus
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Changing Alpha
Entries

To make changes or corrections 1n the Alpha Entry field, place the
undey-score marker under the character you want to change.

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

-~

Alpha Entry [ Done )
IHBCDEFGHI.JFLFINDP[JF'STU"."H"“VT‘]

(0123356789_/ 1[=]

L LERRHNE I
\,
BAIKSPACES UNDEH 5CORE Muvgg 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 1t on the
right arrow and press SELECT

You can also use the ROLL keys and the KNOB to move the under-
score marker To use this aliernate method.

L. Press the left/right ROLL key.

2 Rotate the EITOR to place the under-score marker under the
degired character

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

Learning the Basic Menus
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If you want to erase the entire entry and place the under-score
marker at the beginning of the name hox, press the CLEAR

ENTRY key on the front panel.

If you want to replace a character with a space, place the under-

score marker under that character and press the DON'T CARE key

on the tront panel.
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Now that you have entered and edited a name, you will know how to

use the Alpha Entrv pop-up menu in other logic analyzer menus

where 1t appears.

Learning the Basic Menus
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Numeric
Entry Menus

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

* Numerie entry with fixed umts (1e. volts)
¢ Numerie entry with variable units (ie. ms, a3, 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 ECLJ, you can set the thresholds to a specific
voltage from —9.9V to +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 Tt
doesn’t matter whether you are in the TIMING or STATE
FORMAT SPECIFICATION menu.

[ ]

. 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.

l HACHINE 1 |- TIHING FORMAT SPECIFICATION

TTL

TIL

ECL

ECL

User defined

Uger defined

Label Pol IS &7 0
BIT [T
==
—0ir—
—0ft—
—orr-—
—01r=
—Qrr—
-orr-
=0ff-
—0ff-
-0rr-
=0i1-
=0rr=
-

Learning the Basic Menus
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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 vour desired threshold is displayed Rotating the
ENOB increments or decrements the value in small increments.

The second method is to use the kevpad, which allows you to change
large values guickly. With the kevpad follow these simple steps to
enter —5.0V for the pod threshold:

Learning the Basic Menus
4-10

3. Place the cursor on User Defined and press SELECT. Ancther

£, Enter 5.0 from the keypad. You will see the 0.0 V replaced with

pop-up menu will appear as shown.

Fod Threshold
+ 0.0V

MHCHINE 1 |- TINING 0P

r gecify Symbals

Roltovity o
Label Pol 15 a7 !
BIT \u«uwu-«-uutd

—0ff—
—orf=
-0rr—

—0ri—

=0l 1=
—0fi-
VA
ri-
-0ri-
-art-
—0rt—
=0r1=
=0ft—

5.0



5. Press the CHS (change sign) key un 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  1usom

i —
] )
R FT":!
[ e S
e Jedy, —
=_=> 1 =
L;nj\E}
b ), =——
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Another type of numeric entry vou 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.
Note

If the STATE TRACE SPECIFICATION menu comes up,
refer to “"Switching Between Analvzers™ in this chapter.

Learning the Basic Menus
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2, Rotate the KNOB 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:

FIECAINE 1 |- TIMING TEACE SPECIFICATION
Trace mode[ Single "]
wrmed by fcquisttion mage [Trans1tianal ]

Labe] »
Base - Mumsric Entry

Find

Fatiern I'me )

30 o)
prezent for D

Then f1ind

Eage [ ]

v

c
"

Lng |

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 yon have selected the new value and the units, close the pop-up
by pressing SELECT The new value and the units will now be
displayed in the present for > field.

Learning the Basic Menus
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Assigning Bits
to Pods

[.—;- - [T = - T

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

¢ Asgigrung bits to pods
e Specifying patterns
¢ Specifying edges

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

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

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

MHCHIME 1 |- TIHING FOPHAT SPECIFICATION Specify Symbols I

poD ¢

ACcbivity T .

Labal Fol IS gv 0

BIT [ +etsse+] ape— BIT ASSIGNMENT FIELD
-0rt-
—Ott—
—0fit—
=0it—
—0rt=
=Dt
—0rt+—
bt L d
L
=01t=
—0rf—
=0rt=
—0ff—

To assign bits:

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

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

Note

If you don't see any hit assigament fields, it merely
means yvou don't have any pods assigned to this
analyzer. Either switch analvzers or assign a pod to the
analvzer you are working with.

[FACHINE 1 |- TIMING FORMAT SPECIFICATION

FOD |

Activity © o
Label
BIT -
mtini=d | N v i
—tf—
=0rr-
=it 1=
-0t f—
nri-
0t f—
-0rf-
—0rf—
=0rf=
—nfi-
—0t1—
=3rf=

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

{Done )
15 87 0

|+++++414~m*+41-+*-»«4+|

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

Learning the Basic Menus
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Specifying
Patterns

The Specify Patterns fields appear 1n several menus in both the
timing and state analyzers. Patterns can be specified in one of
several number hases, however, for now we'll use hexidecimal (HEX}
since it is the default base.

Before starting this exercise you need to know how the logic
analyzer knows which patterns 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:
1. Select the TIMING TRACE SPECIFICATION menu.

2. Place the cursor on the Find Pattern field and
press SELECT. You will see the following pop-up menu.

) P
MACHINE | |- TTMING TRPACE SPECIFICATION
Trace made[ _Single ]
Arned by ACcquiciiion mode

Lahel

FE”;E Hew specify Paltern:
In )
Fattern RxAK

present for [ ]
Then find

Eage [ ]

3. Type in 2, 8, 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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Specitfying
Edges

You specify edges mn the TIMING TRACE SPECIFICATION menu hy '
following these steps:

1. Press the TRACE key. Switch to the tuiming analyzey if the l
STATE TRACE SPECIFICATION menu 13 displayed

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

MACHINE | |= TINING TPRCE SPECIFICATION

Trace mode[ Single |
Armed by nequisitian made [Tranz tional |

Label -
Base [ He. |
F];de 2 rpecug Edge ]

Faitern
present for []

Then tind

Eoge 1

You will netice 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 you 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.

[Spel:lfg Edge:

3. Place the cursor on one of the unassigned bit periods and press

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

Learning the Basic Menus
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Specify Edge:
L.t

4. Move the cursor to another unassigned bit peried and press
SELECT twice. You will see an arrow pointing up.

Specify Edge:

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

and down

—
-

You have just selected a positve-going (1), negative-going (1), and
either edge Il } 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.

BHCHINE | |= FTIMING TRACE SPECIFLCATION
Trace mode[_Single |
Arnied by Roguisityon mmj&
Label
Base He
Find

n
Pattern
precent for ]

Then tind

Edge

I —

Note

When you close the pop-up after specifving edges, you
will see dellar signs ($ & . . ) in the Then find Edge
field. These indicate edges have been specified; however,
the logic analyzer can't display them ecorrectly unless
vou have selected Binaryv for the base.

Learning the Basic Menus
417



Learning the Basic Menus
4-18

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 encugh with the HP 1660A/51A user interface, you may
be ready for the HP 1650A/51A Reference Manual.

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



Introduction

Using the Timing Analyzer

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 eircuit available.

The exercise in this chapter is organized in a task format. The tasks
are ordered in the same way you will most likely use them once you
become an experienced user. The steps in this format are both
numbered and lettered. The numbered steps state the step objective.
The lettered steps explain how to accemplish each step objective.
There is alse 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 vou need to perform, follow the numbered steps. If you
still need more information ahout “how;’ use the letiered steps.

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

In order 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 disc.

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

Using the Timing Analyzer
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Problem Solving
with the
Timing Analyzer

What Am | Going
to Measure?

In this exercise, assume you are designing a dynamic RAM memaory
(DRAM) controller and you must verify the timing of the row address
strobe (RAS) and the column address strobe (CAS). You are using a
4116 dynamic RAM and the data book specifies that the minimum
time 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 1650A/51A 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.

After configuring the logic analyzer and hooking it up to your
circuit under test, you will be measuring the time (x) from when the
RAS goes low to when the CAS goes high, as shown below.

(X

RAS

CAS

m

1650/8L03

Using the Timing Analyzer
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How Do | In order to make this timing measurement, you must configure the
conﬁgure the logic analyzer as a timing analyzer By following these steps you will
Logic Analyzer" configure Analyzer 1 as the timing 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 cursor on System and press SELECT.
2. In the System Configuration menu, change Analyzer 1 type to
Timing, If analyzer 1 is already a timing analyzer, go on

to step 3.

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

. SELECT.

h. Place the cursor on Timing and press SELECT.

I
I sysTem Confliguration

Type Tlmmn Type Pod 2

Analyzer 1 finalyzer 2
Mame  [DOPAM TEST | Unasrigned Pods

ﬂIlll]-Sl:ﬂlE

~ Pod 1

Using the Timing Analyzer
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3. Name Analyzer 1 "DRAM 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 field and press SELECT.

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



H

IR

Connecting

the Prabes

Activily
Indicators

At this point, if you had a target system with a 4116 DRAM
memory 1C, you would connect the logic analyzer to your system.
Since you have assigned labels and Pod 1 bits 0 and 1, you hook the
probes to your systemn aceordingly.

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

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

T—
System Canfigurotzon
Anatyzer | Analyrer 2
Hame Unazeigned Pods
Tupe Type [ OTT Fod ¢ |

Auto=scale

Pud 1

AGTIVITY INDICATORS

Using the Timing Analyzer
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Configuring Now that you have configured the system, you are ready to configure
the Timing the timing analyzer. You will be-

Analyzer

* Creating two names {labels) for the input signals
* Asgigning the channels connected to the input signals
* Specifying a trigger condition

1. Display the TIMING FORMAT SPECIFICATION menu.
a Press the FORMAT key on the front panel.
2. Name twn 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 Modify label and press SELECT

[OPAH TEST |- TIHTHG FORHAT SPECTFECATTON Specify Symbols )

FOO 1

ACtivity .. rt
Labal Fal 13 a7 i}
RS \ i
CH5 \ + |
=0rf=-
—0r+—
=0rt-
—0Ir—
-0rt—
=art—
=0rt=
=0ri=
=0rf—
—Qri—
—0r1t—
—0rf—

Using the Timing Analyzer
5-6



d.

. With the Alpha Entry pop-up, change the name of the labei

to RAS {see “Alpha Entry Pop-up Menu" in chapter 4 if you
need a reminder)

Name the second label CAS by repeating steps a through ¢

. Assign the channels connected to the input signals (Pod 1 bits

) and 1) to the labels RAS and CAS respectively.

a.

L

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

Any combination of bits may be assigned to this pod:
however, you will want only it ¢ assigned to the RAS label
The easiest way to assign bits 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
asgignment pop-up and press SELECT. This will place an
asterisk in the pop-up for bit 0 indicating Pod 1 bit 0 15 now
assigned to the RAS label. Place cursor on Done and press
SELECT to cloze the pop-up.

. Assign Pod 1 bit 1 to the CAS label by moving the cursor to

bit 1 and pressing SELECT.

Using the Timing Analyzer
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Specifying a To capture the data and then place the data of interest in the center

Trigger of the c_hsplay of the TIMING WAVEFORMS menu, you need to tell

Condition the logic analyzer when to trigger. Since the first event of interest 1s
when the LRAS 15 asserted (negative-going edge of RAS), you need

to tell the logic analyzer to trigger on a negative-going edge of the
RAS signal.

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

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

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

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

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

CPAMT TEST |= TIMING TPACE SPECIFICATION

Traoce mw)de
Armeg by Arquisition mode

Label -
Bece

Find

Pattern
prezent tar []

Then rind

Eage (8 T ]

Using the Timing Analyzer
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I Acquiring
the Data

Now that you have configured and connected the logic analyzer, you
aequire 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 sees one When it triggers, the display switches to
the TIMING WAVEFORMS menu

DPAM TEST |- TIMING HAVEFORNS

narter; +ota Trig | 0 =] [Time v tno | oo
Hdecunulate 0 to Trig 0 5 At [« Herler PAs
Sec D1 Delay n

|_rES 0o
[pas ol

If this is the first time you have acquired data and you have not
previously set up the TIMING WAVEFORMS menu, you will see
eight labels named RAS. Don't worry, this is normal. To turn on the
CAS label and delete the other six RAS labels, follow these steps:

1. Place the cursor on the second RAS label and press SELECT

2, Place the cursor on Modify waveform and press SELECT. A
pop-up appears showing vou the choices, RAS and CAS.

Using the Timing Analyzer
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3. Place the cursor on CAS and press SELECT. The pop-up closes
and replaces the second RAS label with CAS.

4. Place the cursor on the third label (RAS) and press SELECT.

5. Place the cursor on Delete waveform and press SELECT. This
deletes the label in which you opened this pop-up menu, Repeat
this step until you have deleted the rest of the RAS labels

DPAIlL TEST |= TIHTNG WAVEFORNS

Markere Loto Trig [} Time - {0 O noz
frcumulate ar1 0O to Trig e ar [ Tarker] [Fes ]
Ser0 el sy }

FHS 11|
CHG U

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

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

Using the Timing Analyzer
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The Timing
Waveforms Menu

The X and O

The TIMING WAVEFORMS menu differs from the other menus you
have used so far in this exetrcise. Begides displaying the acquired
data, 1t has menu fields that you use to change the wayv the acquired
data is displayed and fields that give vou timing answers. Before you
can use this menu to find answers, you need to know some of the
gpeecial symbols and their functions, The svmbols are:

* The X and O
¢ The ¥
e The vertical dotted line

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

- TIHING MAVEFORHS

Merkers YWota Trig Time = ta Q a =
Atcumulate 0 to Trig | 3] At [+ Herker| [ PA5_ ]
Secilin Delay u

ya

% & [ MARKERS

Using the Timing Analyzer
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The ¥ The ¥ linverted 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 V.

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

Dotted Line the TIMING TRACE SPECIFICATION menu. The vertical dotted
line 1s at center screen under the ¥ and 18 superimposed on the
negative-going edge of the RAS signal.

DRulM TEST |- TIHING HAYEFORNS

Hurkers < to Trig | —5u nz | [Time v 100 170 nz
Accumulnte 010 Trig | Buns ] wt [- Marker] [ FRS ]
Sec DL Delay !
© g 0
T

PHS O I
CAS  uiy

Using the Timing Analyzer
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I COI"IﬁgUl' ing Now that you have acquired the RAS and CAS waveforms, you need
the Display to configure the TIMING WAVEFORMS nmienu for best resolution

l . Display

Resolution

and to obtain your answer

You get the best resolution by changing the Sec/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 _I_—,_—
CAS '-----L-----r---‘-—“‘
1E50/8L.08

1. Place the cursor on See/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
ahove). In this example 200 ns 18 best

DPAM TEST |= TINING MAVEFORNS

Markers - to Trig 0 3 Tine + tg O 0o

Accumulete O to Trig e Wt [ nareer PAS_ |

Sec Diiv Celey 0
I

T T T

PAS 10
CHS oy
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Making the
Measurement

Using the Timing Analyzer
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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
and O markers to quickly find the answer. Remember, you specified
the negative-guing edge of the RAS to be vour trigger point:
therefore, the X marker should be un this edge if X to Trig = 0. If
not, follow steps | 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
clogses 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 marker on the positive-going edge of the
CAS waveform and press SELECT. The pop-up closes and
displays O to Trig = 710 ns.

—

[PAH TEST |- TIHING WAVEFORHS

narkers to Trig | 0 ¢ [Tume s ta 0 | BRUE
ACenmulate DteTrig[__torns] At [£Herker] [PAS_ |
Sec v melay D

a
Prs il
CAS o




Finding the
Answer

Your answer could be caleulated by adding the X to Trig and

O to Trig times, but vou don't need to bother The logic analyzer
has already calculated this answer and displays it in the

Time Xto O field

This example indicates the time is 710 ns. Since the data book
specifies a minimum of 250 ns, it appears yvour DRAM controller
circuit is derigned properly.

CPAM TEST |- TIHING WAVEFODRIS
Marters v A Trig [ b os]| [fimer too Ton-
HCCHmU T8 te 0toTrig[ ttons| &t [F Harfer] [ Pas_ |
Sectliyr S ns Delay

Using the Timing Analyzer
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Summary You have just learned how to make a sumple timing measurement
with the HP 1660A/51A logic analyzer. You have:

specified a timing analyzer

assigned pod 1 .
assigned bits

asgigned labels

specifed a trigger condition

learned which probes to connect

acquired the data

configured the display

set the See/Div for best resclution

positioned the markers for the measurement answer

You have seen how easy it 18 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 l
of the timming analyzer.

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

Using the Timing Analyzer
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Using the State Analyzer

l .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 wili most likely use them once you
become experienced. The steps in this format are both numbered and
lettered. The numbered steps state the step ohjective, The lettered
steps explain how to accomplish each step objective. There is also an
example of each menu after 1t 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 to perform, follow the numbered staps. 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 disce, This file
configures the logic analyzer the same way 1t is configured for this
exercise. It also loads the same data acquired for this exercise so you
can see what it looks like on secreen,

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 disc

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

Using the State Analyzer
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Problem Solving
with the
State Analyzer

In this example assume you have desighed a microprocessor
controlled circuit. You have completed the hardware, and the
software designer has completed the software and programmed the
ROM (read-only memory). When you turn your circuit on for the first
time, your circuit doesn't work propetly. 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 is a hardware or software problem. You
need to do some testing to find a solution

What Am | Going
to Measuire?

Using the State Analyzer
6-2
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You decide to start where the microprocessor starts when power is
applied. We will describe a 68000 microprocessor; however, every
processor has similiar start-up routines.

When you power up a 68000 microprocessor, it 1s held in reset for a
specific length of time before it starts doing anything to stabilize the

stable levels (states) on all the devices and buses in your circuit.

power supplies. The time the microprocessor is held in reset ensures .

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 15 in ROM
at address locations 0 and 2,

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




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 1s the stack pownter
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, It the reset vector fetch 1s correct {in this examplet,
vou will see the following list of numbers 1n HEX (default base)
when your measurement results are displayed

+ 0000 000000 00G0
+0001 000002 04FC
+0002 000004 0000
+0003 000006 8048
+0004 0058048 3ETC

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

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

Using the State Analyzer
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In order to make this state measurement, you must configure the
logic analyzer as a state analyzer. By following these steps you will
configure Analyzer 1 as the state analyzer.

If you are in the System: Configuration menu 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 eursor on System and press SELECT

2 In the System Configuration menu, change the Analyzer 1 type

to State If Analvzer 1 1s alreadv 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

Systiem Configuration

Analyzer 1 nnalyzer 2

Mame |BALIOSTATE Unazsigned Fods

Type Type ort — pPod 4
S & S & 2
~  Fod5 |
—_— ‘IrItIIIINIIftIT
Puod |1 S
ITITTTETTETZIE3LS
" Pod 1
Find I




3. Name Analyzer 1 68000STATE roptional)

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
B8000STATE {see “Alpha Entry Pop-up Menu" in chapter 4
if you need a reminder).

. Asgign 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 popaup, place the cursor on Analyzer 1 and
press SELECT.

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

Using the State Analyzer
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Connecting
the Probes

Activity
Indicators
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At this point, if you had a target system with a 63000
microprocessor, you would connect the logic analyzer to your system.
Since you will be assigning labels ADDR and DATA, vou hock the
probes to your system accordingly

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

. ?old&? probes 0 through 15 to the address bus lines A0 through
. 301d53 probes 0 through 7 to the address bus lines A16 through
. Sozda'l, CLEK i+J clock) to the address strobe (LAS)

When the logic analyzer is connected and your target gvstem is
running, you will see 7 in the Pod 1, 2, and 3 fields of the System
Configuration menu. This indicates which signal lines are
transitioning.

‘IIIIIIIIII:IItiI[
Pud 1 e e—

IIIIXIiIIIIIIrI
Pﬂd 2

IIllllllilLIITll

— Poni
TTIIOITETITIINIT

System Configuration
nnnlgzer 1 Analyzer 2
Neme [EBUGUETATE Unassigned Pods
Type [State | Type f Pod 4
__trtTTribrbeed
\ Pod 5 |

BLTIVITY
INDICATIIRS
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Configuring Now that you have configured the system, you are ready to configure
the State the state analvzer. You will be:

Analvzer Creating two names (labels) for the input signals
Assigning the channels connected to the input signals
Speaifying the State () clock

Specifyving a trigger condition

=

- Dhsplay 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

————
[6B0EISTHTE |- STATE FORMAT SPECIFICATION ("Specify Sgmbals )
cLocy
POD_I FOD 7 FOD_|

[ TiL | | TIL ] TIL ]

T clock | I Clock ] 1 Ciock ]
Attiuity o TITTTITEIRIIAE  TTTIEISIELTEILLD ITTTITTTITIIINLL
Lshel PFol IS a7 NS a7 05 87 b
ROLP r enwrraen | [arsennniarasenns | [ |
DATA | [ [Fremmarernenrsne |
01—
—ort-
=01t —
—ari-
011
—ort-
o1 1=
<oft-
B
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c. With the Alpha Entry pop-up, change the name of the label
to ADDR (see "Alpha Entry Pop-up Menu" in chapter 4 if
vou need a reminder}.

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

Assign Pod 1 bits 0 through 15 to the label DATA

a. Place the cursor on the hit 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 18 bits assigned to the DATA
label, The easiest way to assign 1s to press the CLEAR
ENTRY key to un-assign 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
atl 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
186 bits,

e. Repeat step ¢ except you will assign the lower eight bits
{0 - 7) of Pod 3 to the ADDR lahel.
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I Specifying the

J Clock
lo
i

If you remember from “"What's a State Analyzer” in Feeltng
Comfortable With Logic Analyzers, the state analyzer samples the
data under the control of an external clock, which is “*synchronous”
with vour cireuit under test. Therefore, you must specify which clock
probe vou will use for your measurement. In this exercise, you will
use the J clock, whith 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 J in the pop-
up (labeled OFF) and press SELECT.

¢. Place the cursor on | and press SELECT.

d. Place the cursor on Done and press SELECT.

cLoc

POO 2

Poo_2

P —
| BBMIOSTHTE |- STATE FORMAT SPECIFICATION

Specify Suymhols )

FOD 1

=

HEtL PO 33
Label Pol 15

ADCP |
DHTH |

1 Spec Lty Clock

Jl

Ll Ll dne a5

— iTL
I Diane ) Tloct
tregzterIcreTse
8T L]

-1 t-
-0t t—
01 ¢ -
-
=1 f=
-
=Nt =
11
11—
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Specitying a To capture the data and place the data of 1nterest in the center of
Trigger the display of the STATE LISTING menu, you need to tell the state
Condition analyzer when to trigger. Since the first event of interest is address

0000, 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 field of
the menu and press SELECT.

[DALOCSTATE |~ STATE TRACE SPECIFICATION
Trace mode
Seouanca | ouals ] __ormed by
Sequence Level 1 1@
|_Insert Levzl | {Delzte Level ] [anche:
A
While <toring [anystate |
|Tr1gqer nn”a |L I| times &-—] I
aort
e :tore
orf
J
[Her JHe. |
| [eoodod ot

b. Place the cursor on the anystate field 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.

Using the State Analyzer
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¢« Place the cursor on the a option and press SELECT

d. Place the cursor on Done in the Sequence Levels pop-up and

press SELECT.

e. Place the cursor on the field to the right of the a under the

label ADDR and press SELECT.

f. With the keypad, press 0 (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

[EBNMOSTATE |- STATE TRACE SPCCIFICATION
Trace mnde _-51\119

Sequence Levels
Hhile =taring "anijctate’
Trigger on '# I timez

&) stole anystate

Armed by

Branches
0t 1

Caunt

Presziaore

T

—

n
C

When the state analyzer is connected to your circuit and is
acquiring data, it continucusly stores until 1t sees 0000 on the
address bus, then it will store anystate until the analyzer memory is

filled.

Using the State Analyzer
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Acquiring
the Data

Using the State Analyzer
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Since you want to capture the data when the microprocessor sends
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 15 what happens in this example, since the odds
that the microprocessor won't send address 0000 are very low.

[EBUI0DSTATE |= STATE LISTING

[1arkerz atf
Label GODE
Bace He
=iy noasIa =]
—0oub nogole 61FH
=g unasiIn B30
=004 HDO-F 4 anno
-000T NODF 6 a9Tn
o2 00g92H AEFA
nngnac FF3Aa
GO ]
F00T| nogun2 LAFC
MO0 I TICE ] et RESET WEGTOR FETCH ROUTINE
HIO0T [R1u Tu] §1ul=} Bada
H 1gu43 ZETC
+O005 BN A Ly
+00g nngo g O4FC
LT LBidE 6108
+0g AnEnS B [ud

Now 1s the time to load the stale measurement demo file from the
disc if you wish, The file name is STATEDEMO. Follow the

procedure 1n Appendix B to load the file



I The State

Listing

The state listing displavs three columns of numbers as shown:

B8NS TATE |= STATE LISTING

Harbers
Label ROOR
Bace He
=007 uogelo B0IC
—-onng nogozE BIFA
=0nng NNga3n B07TC
=g [3TalalS | | a0
-o0n3 N0DJFE 3370
=002 NE92A AEFA
=0t Hoga2c FFOR
DWIND0 o000
+001) | Qo2 04FC
+0002 LOQuYg QOO0
+0003 NG ande
+0004 0M3ndE  JETC
+UDNS L03UER Qoun
+0006 103040 0aFC
+000y rngide sibe
UGG 03050 G100
\ B

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 line +0000
in the vertical center of the ligt area. The negative numbers indicate
states occurring before the trigger and the positive numbers indicate
states occurring after the trigger,

The second column of numbers are the states (listed 1n HEX) the
state analzyer sees on the address bus. This column 13 labeled
ADDR.

The third column of numbers are the states tlisted in HEX) the state
analyzer sees on the data bus. This column is labeled DATA.

Using the State Analyzer
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Finding the
Answer
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Your answer is now found in the listing of states +0000 through
+0004.

The 68000 always reads address locations 0, 2, 4, and 6 to find the
stack pointer location and memory location for the istruetion it
fetches after power-up. The 68000 uses two words for each of the
locations that it 18 looking for, a high word and a low word. When
the software designer programs the ROM, he must put the stack
pointer location at address locations 0 and 2. 015 the high word
location and 2 is the low word location. Simlarly, the high word of
the instruction fetch location must be in address location 4 and the
low word in location 6.

Since the software design calls for the reset vector to
L. Set the stack pointer to O4FC

2 Read memory address location 8048 for its first instruction
fetch. You are interested in what 1s on both the address bus and
the data bus in states 0 through 3. You look at the following
listing and see that states 0 and 1 do contain address locations
0 and 2 under the ADDR label, indicating the microprocessor
did look at the correct locations for the stack pointer data, You
alsp see that the data contained in these ROM locations are
0000 and 04FC, which are correct.

You then look at states 2 and 3. You see that the next two address
locations are 4 and 6, which is correct, and the data found at these
locations is 0000 and 8048, which is also correct.

+0000 000000 0000
+0001 000002 (4FC
+6002 000004 0000
+0003 000006 5048
+0004 008048 3E7C



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 state 4 and whether the data 1s
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 ZE7C, which 1s not correct. You have found
your problem: incmrect data stored in ROM for the microprocessor's
first instruction.

+0000 006000 0000 (high word of stack poinfer location)
+0001 000002 04FC tlow word of stack pointer location)
+0002 000004 0000 (high word of instruction fetch location)
+0003 000006 8048 1low word of instuction fetch location!
+ 0004 008048 2F7C ifirst microproceasor instruction)

I G3CNSTATE |= STATE LISTING

rarkers orr
Base - [ He | He. |

i laky 0039zo an3c
=D0ug 10392 61FA
-00is oGag3n BO3C
-nong nnnd4Fd falalale}
ULV e el a1 fgaTa
0002 nNga2a 4EFA
=001 uog9lC FFGH
N D
+onn naonng n4FC
+onnd Bl iR | 0ow0
03 Lanuog 8048
HIE 00008 JETC ——— INCCRRECT DATA
+00115 G DB Inlnlxln}
+(0NE tgudt a4FC
+Ogu7 00304E 6108
+niag ngnso G100

L
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You have just learned how to make a sumple state measurement with
the HP 1650A Logic Analyzer You have:

specified a state analyzer
learned which probes to connect
asgigned pods 1, 2, and 3
assigned labels

assigned bits

specified the J elock

specified a trigger condition
acquired the data

interpreted the state listing

You have seen how easy it 15 to use the state analyzer to capture the
data on the address and data buses. You can use this same technigue
to eapture and display related data on the microprocessor status,
control, and various strobe lines. You are not limited to using thas
technique on microprocessors. You can use this technique any time
vou need to capture data on multiple lines and need to sample the
data relative to a system clock.

The next chapter teaches you how to use the logic analyzer as an
1nteractive timing and state analyzer. You will see a simple
measurement that shows you both timing waveforms and state
listings and how they are correlated.

If you have an HP 1651A, vou do not have enough channels to
gimultaneously capture all the data for a 68000. 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 mieroprocessor



7 Using the Timing/State Analyzer

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. 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 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 disc. This file
configures the logic analyzer the same way it is configured for this
exercise. It also loads the same data acquired for this exercise 20 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 disc,

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

Using the Timing/State Analyzer
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Problem Solving
with the Timing/
State Analyzer

What Am ! Going
to Measure?

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

Since the circuit 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 circuit fails intermittently. More specifically, it
only fails when the microprocessor attempts to address a routine
that starts at address 8930.

Tb see what might be causing the failure, you decide to start where
the microprocessor goes to the routine that starts at address 8930,

The first thing you check 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 8930
* whether all the addresses within the routine are correct
* whether all the data at the addresses in the routine are correct

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

+ 0000 008930 B0O3C
+0001 008932 61FA
+0002 008934 6TF8
+0003 008936 B03C
+ 0004 00892E 61FA

Using the Timing/State Analyzer
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How Do !
Configure the
Logic Analyzer?

In order to make this measurement, you must configure the logic
analyzer as a state analvzer because you want to trigger on a
gpecific state (8930), You also want to verify that the addresses and
data are correct in the states of this routine.

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

System Configuration

Analyzer 1 Analyzer 2
Hame [GEIOUSTATE Unaszigned Poils
Type Type ot
L Pog | | 1 Pod 4 |
IIItIIIIiIII:It:!I |,,llt"111111111l
| FPod 2 | L Fod 5 |
[3ItIIIItIIIItIIII |Ttrtlllltltlltlll

Pod 2
IM

Using the Timing/State Analyzer
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Configuring Now that you have configured the systetn, you are ready to configure
the State the state analyzer.

Analyzer

BBO0NSTATE |- STATE FOBHAT SPECIFICATION
CLOCh
POO 3 POL 2 P00 1
[ TTL ] | TIL ] | TIL |
[ Clock | | Clock ] L Clock |
Lty o STRTEERIITRAIETL RRSITORIRIRTEILE  BIETLERIILEIIELS
Label Pol IS &7 u IS 87 DS 57 9
ROLR wrrmrrar | [ermemrernemreane | | |
DATH | | | | [oreswewrniranens |
ar-
“ari-
—ari-
ari-
-afi-
=0ri=
or-
=0t1=-
-ar1-
_

Configure the STATE TRACE SPECIFICATION menu as shown:

Trace mode

[6AGNSTATE |- STATE TRACE SPECIFICATION

Configure the STATE FORMAT SPECIFICATION menu as shown:

Using the Timing/State Analyzer
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Gequence Levels Armed by
Mhile sloring 'anystate -
Trigyer on » | timez
Branches
Store kpy=tate
Count,
Prestore
Cor
Label HOOR DHTH
Base -
] NOEAED|| v
b
¢

e



— I L S it M

l Connecting At this point, if you had a target system with a 68000
the Probes microprocessor, you would connect the logic analyzer to your system.
Since you will be assigning labels ADDR and DATA, vou will hook
I . the probes to your system accordingly.
¢ Pod 1 probes 0O through 15 to the data bus lines DO through
D15
I * Pod 2 probes () through 15 to the address bus lines A0 through
Al5
* Pod 3 probes () through 7 to the address bus lines Al16 through
A23

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

U
Acquiring Since you want to capture the data when the microprocessor sends
the Data acdress 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.

Using the Timing/State Analyzer
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Finding the
Problem

You look at this listing to see what the data 15 in states +0000
through +0004 You know your routine is five states long,

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

+0000 008930 B03C
+0001 008932 61FA
+0002 008934 67F8
+0003 008936 B0aC
+0004 00892E 61FA

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

6500 0STATE |- STATE LLISTING

Markers arr

Label| ROCF

Baze

—ogoT QuedtAa nrFp
-0006 0o0GecC 6730
—uQas Q0&ECE 43ET
—nn4 Q0GEFE 4ETS
i [N 0UET0D Inon |

—nnonz 0no2g4 0ono
-yl | 000286 370

[roooo] nNESIN BNiC
+HT | angges2 DUFF =t |NCGRRECT CATA

+O0Az Quassq G7FE
+nnn> 0us936 BDIC
RN ouGsalE BIFA
+0005 0nnNze3y BosC
06 auin B4 oo
+0007 A 2Es BaTn
+006 QudsIA JEFA
———— _
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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 youar circuit. Since the ROM is programmed by
the software designer, vou have the software designer verify whether
or not the data at address 8932 1s 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 mcorrect
data when the microprocesgor 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 Additional Since the problem exists during the routine that starts at address
Measurements 8830, you decide you want to see the timing waveforms on the
Must | Make? address and data bus when the routine 1s running. You also want to
us ake: see the control signals that control the read cycle. You will then
compare the waveforms with the timing diagrams in the 68000 data
book.,

Your measurement, then, requires verification of:

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

The control signals you must check are:

system clock

address strobe (AS)

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

Using the Timing/State Analyzer
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How Do |
Re-configure the
Logic Analyzer?

In order to make this measurement, you must re-configure the logic
analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as
a state analyzer gince you will use the state analyzer to trigger on
address 8930,

Configure the logic analyzer so Analyzer 2 18 a timing analyzer as
shown:

System ConTiguration
Analyzer | Analyzer 2
e Mame  [8B0ot T IANG Unassigned Pods
Type Type [CTiming
| Fod 1 ) | Pod 4
[sreesiavrerears] [t arrsnig]
| Pod 2 | | Pod 5 |

LlllllLll[tIiIIII] IllrItfti[IlIiI;]

Pod =
TTITTIILI32TI3IL

Connecting the
Timing Analyzer
Probes

Using the Timing/State Analyzer
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At this point you would connect the prohes of pods 4 and 5§ as
follows:

Pod 4 bit 0 to address strobe (AS)

Pad 4 bit 1 to the system clock

Pod 4 hit 2 to low data strobe (LDS)

Pod 4 bit 3 to upper data strobe (UDS)

Pod & bit 4 to the read/write {R/W)

Pod 4 bit 5 to data transfer acknowledge tDTACK}
Pod 5 bits 0 through 7 to address lines A0 through A7
Pod 5 bits 8 through 15 to data lines DO through D7

. ® ® = 2 & &



Configuring
the Timing
Analyzer

Now that you have configured the system, you are ready to configure
the timing analyzer.

Configure the TIMING FORMAT SPECIFICATTON menu as shown:

l
BEOUOTINNG |- TIMING FOPMAT SPECIFICATION
POD 5 POD 4

F TTL [ TIL |
ACtiyity - TTmTmTmmmmeees R
Lghel Pal IS ar NS ar i
TLOC -
fi5 p
LDS [+] .
uns [+] \
OTACk | [+] *
[ [+] v
aior | [+] FITTTITY)
IATA T
—ri—
“ar—
—arf—
—or—
=0rt—
“or—

Configure the TIMING TRACE SPECIFICATION as shown:

ﬁ

Trace

Armed by [EEUOUSTHTE

GBQLOTIMNNG = TIMING TRACE SPECIFICATION

node[_Sinate |
Hoquisition mode | Tranitlone

Label - [ELock JEs Jtos  jucs — Jotack JP/H J[ACOR JowTa |

Baze [He= J[He- J[He- J[He- J[He- [[Her_J[Her [ He |

Find

Pattern - D || < = e T 0]

present ror ]

Then find
Edge | I I Il Il I | |

I I
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Setting the Your timing measurement requires the timing analyzer to display
Timing Analyzer the tlmlngiwaveformsﬂ present on the buses when the routine 18
Trigger 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.

Tob 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 68000STATE option in the pop-up and
press SELECT.

Your timing trace specification should match the menu shown;

63000TIMNG |- [THING TRACE SPECIFICATION
STATE ANALY ZER Trace mode[ Single |
ARMS TIMING & ——gmirmed by REQUISTtiOn mode
AMALYZER
Label »  [iLocr w3 ics — Juos  JoTac P W JRooP JoeTe |
Bace + [ He- J[He- J[He- [ He- J[He: J[He. J[He- J[He- ]
Find
pattarn [~ [ - T+« | I TN BN
present tor [ | 30 nz
Then tind
Eage [ I Il I | I I I

Using the Timing/State Analyzer
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l Time Correlating
the Data

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
relatinnship 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.

[EB0UISTATE |- STATE TRACE SPECIFICATION
Troce mode

Sequence Levels Armeid by
Hhile ctoring “anystale’
Trigger an a' | times
Branche-
Store any:tate
Couni
Preslore
urt

Lubel HODF ORTH

Bass -
N
.
!
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Re-acquiring
the Data

After you connect the probes of pnds 4 and & to your circuit, all you
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
dise if you wish. The file name is MIXEDDEMO. Follow the
procedure in Appendix B to load the file,

| LA

Mixed Mode
Display

Using the Timing/State Analyzer
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The Mixed mode display shows you both the STATE LISTING and
TIMING WAVEFORMS menus simultaneously. To change the display
to the Mixed mode:

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

2 Place the cursor on Mixed mode and press SELECT.

You will now see the mixed display as shown.

[[i’ed mode]- Display 68000STATE = STATE LISTING
Label [aoOP | OAaTa I Time |
Sese [ Hew | Hes || Pel
—0003 onEano snon 1 2a ue
=002 CoaFd aoon [ i
-0 T DuNdFG aain 1 24 us
ongacn  @n3c 124 nz
+000 | Queasa LIOFF 128 us
+ug2 Qusa~d aTFG 24 ns
+00T anBaTe porC 24 us
65000TIMNG - TIHING WAVEFORHS s 1o Trigger —_q 56 us
Sec Duw 500 he | Delay [ 5] 0 to Trigger




I Interpreting

the Display

{

In the Mixed mode display 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 1s that you time correlated this display
50 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 1t 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 lonk at the mixed display, you notice nothing wrong exeept
the data at address 8932 is incorrect However, you are seeing only
cne bit each of the address and the data. To see all the data and
addresses in the timing waveform part of the display, vou must
overlap them.

.
[Mi-ed mode]- Bisplay  GBOBOSTATE - STATE LISTIHG
Label = [TADDR [ DWTA_|[ Time |
Baze [ Hes | Her [ Pel |
-0 OBSOG  3u0G 124 us
-0 0004F4 oupo 129 us
—0t 1 UCadFE  B9I0 124 us
008530 BiIC 1M s
+uon u0geI2  OOFF 128 us
+00n2 008934 B7FE 124 us
+Uis3 abas3s  BuTC 124 us
6BOUOTIHNG = TIHING HWAVEFORHS W lo Trigger |—=24 86 ud
SecsDiv 500 ne | Delay [ ] 0 to Trigger
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Overlapping
Timing
Waveforms

Since yousée nothing wrong with the timing waveforms so far, you
think unstable data may be on the data lines during the read cycle
In order to see unstable data, vou must be able to see all the data
lines during the read and look for transitions Overlapping the
waveforms allows you to do this, To overlap waveforms, follow these

steps.

1. Place the cursor on the 00 of the ADDR 00 label and press
SELECT The following pop-up opens in which you specify the
bit or bits of the address bus you want to overlap.

2 Rotate the KNOB until all is displayed and press SELECT All
the address bits will be overlapped on one line.

3. Repeat step 2 except overlap the data bits.

Bit select

all

[iwed mode]- pispie,

6B000STATE = STATE L

Label 3 q

Base -

-3 003900 1

=0unz ONNdFd M,

=101 [elale R 8931 1 24 us

008930 B03C 1 24 us

+01 008532 QUFF .26 us

+0103 008934 B7F6 | 24 ux

)03 00§97y BU3C | 24 us

66000TIMNG — TIHING WAVEFORHS ¥ 1o Trigger [—="4 FA us
sec i Detoy 0 to Trigeer [2383us ]

i

|'I_I_|_l_l_l_|_|—|_l—|_l_\_l_|_|_\_l_|_|

CH Q1) J

[LE [NN] ]

[UDS G

[DTRCE G0 S| S— | —
i L[]

E—a .

OaTA g.]l T i || ! - | ]

. L L N
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T TR T

I Finding the

Answer

As you look at the overlapping waveforms, you notice there are
transitions on the data lines during the read cyele, indicating the

data is unstable You have found the probable cause of the problem

in this routine. Additional troubleshooting of the hardware will

identify the actual cause.

11 -0d mode |~ Display

GBONDSTATE = STRTE LISTING

Label  TWOOF [ DATH || Time |
Baze - | Hew || _Hew | Fel
DOgana Thnn 124 e
DTN o] oRog 124 ue
OndIF G 8a7n [ 1
o930 BusC 1 21 ue
ngeiz (IFF [ L
ougalq 67Fa 1 24 ue
alul=ni:) EQZC I 24 us
6BC00TINNG ~ TIHING KAVEFORNS - to Trigger
Sec/Div Delay FE 0 to Trigger
i
T r T " ¥ T
IZLOCk 1]
(H5 ] I 1 —] L '
e 1 — 1
(UDS 1]
(OTACE ]  S—  S— |

UNSTABLE DATA
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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 1651A, you do not have enough channels to
simultaneously capture zll the data for a 68000 But, gince vou
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 microprocessoer.

Using the Timing/State Analyzer
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Making Hardcopy Prints

R

. Introduction

The HP 16504/51A Logic Analyzers allow you to print the
configurations, waveforms, and hstings. Whenever your printer is
connected to your logic analyzer and you instruct it to do so, it will
print what 18 currently displayed on screen.

This chapter shows you how to set up the logic analyzer's RS-232C
interface for printers If you have a Hewlett-Packard Thinkdet,
QuietdJet, or ThinkJet series printer, the RS-232C nterface 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 mstructed.

P ST Gl

Hooking Up
Your Printer

[f your printer is already connected to the logic analyzer, skip to
“Setting RS-232C for HP Printers” on the next page. If not, hooking
up your printer is just a matter of having the correct RS-232C
interface cable for your printer and logic analyzer Refer to the
Sefting Up The Logic Analyzer Guide you received with vour logic
analyzer.

Making Hardcopy Prints
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Setting RS-232C All you have to do to set the interface for any of the previously listed
for HP Hewlett-Packard series printers 18 to set the printer type in the
Printers RS8-232C Configuration submenu.

To set the printer type, follow these steps.
1 Display the I/Q menu by pressing the L0 key.

2 Place the cursor on RS-232C Configuration and press
SELECT

You will see the following submenu:

E5-232C LONF[GURATION (TDone )

Protocol
Dats Bits
Stop Bt
Parity
Bend rate

Frinter Paper width  [6 5" ]
3. Place the cursor in the Printer : ____ field and press

SELECT. The pop-up opens showing you the printer choices.
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/Q menu.

Making Hardcopy Prints
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Printer

2

- i ==

1.

Setting RS-232C The following attributes of the RS-232C interface must be set to the
for Your Non-HP correct configuration for your printer:

Protocol

number of data bits
number of stop bits
parity type

Baud rate

paper width

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

Press the I/0 key to display the I/O menu.

. Place the curser on RS-232C Configuration and press

SELECT.

. Place the cursor on the attribute and press SELECT.

. When the pop-up is open, place the cursor on the option vour

printer requires and press SELECT. The pop-up closes, placing
your selection 1n the box. Repeat this step for all attributes
that you need to change.

. Place the cursor on Done and press SELECT. The logic

analyzer will display the menu that was displayed when you
selected the I/O menu.

Making Hardcopy Prints
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Starting the
Printout

Print Screen

Making Hardcopy Prints
B-4

When you are ready to print, you will need to know whether there is
mwore 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 data that is on screen.

If yvou want just what is on screen, start the printout with the Print
Screen option. If you want all the data, use the Print All option
Both options are 1n the IO menu

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

I'0 MENU

Exit

Print Screen

Print All

Disce Operations

RS-232C Configuration
External BNC Configuration
Selftests

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



Print All

The Print All option prints not only what is displayed on screen,
but also what is off screen at the time you initiate the printout. In
the Print All mode, the printout will be made in the text mode with
only one exception: a timing waveform display will be printed 1n the
graphicz mode because it has no off-screen data.

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

» TIMING and STATE FORMAT SPECIFICATIONS
¢ TIMING and STATE TRACE SPECIFICATIONS
* STATE LISTING

What Happens
during a
Printout?

When you press select to start the printout, the I/'O menu pop-up
disappears, then approximately seven seconds later an advisory
PRINT in progress appears in the top center of the display. While
the data is transferred to the printer, the logic analyzer’s keyboard
deactivates When the logic analyzer has completed the data transfer
to the printer, the advisory disappears and the keyboard reactivates.

Don't worry! The PRINT in progress advisory won't appear in your
printout; that’s why it is delayed when you start the printout.

Making Hardcopy Prints
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Summary

Making Hardcopy Prints
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Now that you have configured the RS-232C 1interface for your printer,
you can make hardcopy printouts of anything that the logic analyzer
displays. This 15 a valuahle feature when you need to keep records of
configurations and measurements.



What’'s Next?

Now that you are familiar with the logic analyzer, you may want to
try some of the basic measurements discussed in this book on your
target system. Refer to the documentation for your microprocessor.

If you are comfortable with the basic measurements that you can
perform with the HP 1650A/561A Logic Analyzers, you are ready for
the HP 1650A/51A Reference Manual. This reference manual
explains all the capabilities of both logic analyzers and their
operation from the front panel. The reference manual also tells you
how to operate both logic analyzers from a controller via the
RS-232C interface.

What's Next?
91



A Logic Analyzer Turn-on Check List

This appendix summarizes the steps you take to turn on the
HP 1650A/51 A Yogic analyzers. The details of the turn-on procedures
are in the Setting Up the Logic Analyzer 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 grounded AC power
cable.

3. Make sure the rear-panel line switch iz Off.

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

5. Make sure the yellow shipping disc is removed from the disc
drive

6. Insert the operating system disc in the disc 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 disc. When the operating system has been

completely loaded, the System Configuration menu will be
displayed.

Logic Analyzer Turn-on Check List
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Loading Demo Files from the Disc

To load the demo files from the dige, follow these steps:
1. Press the /O key on the front panel
2. Place the cursor on *Disc Operations and press SELECT.

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

3. Press the updown ROLL key to activate the roll funetion.

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 cisplayed 1n bold
type.

5. Press the updown ROLL key again to deactivate the file
selection funetion

Note
Check to see what is displaved in the field 1n the

upper left of the menu. If Load 1s displaved, 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 1n this field,

Loading Demo Files from the Disc
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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, continue to step 8.

8. Place the cursor on Execute and press SELECT.
The logic analyzer will load the file and display Load operation

complete. You resume normal logic analyzer operation by selecting
the menu key for the menu you want to see.

Loading Demo Files from the Disc
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