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Introduction

Aboutthis Welcome to the new generation of HP logic anmalyzers. The

book. .. HP 1650B/51B logic analyzers have been designed to be the easiest to
use logic amalyzers ever. In addition to beii 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 knowiedge
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;

o learning the basic menus;

o howto set up the analyzer;
o how to make basic measurements.

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

If you are au experienced HP logic amnalyzer user but new to this family
of logic amalyzers, 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 1650B/51B Front-Panel manual

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



Introducing the HP1650B/HP 1651B

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

HP 1650B and analyzers with improved features to accommodate next-generation

HP 165182 design tasks. They are basically the same as their predecessors the
: HP 1650A aad HP 1651A, but now have State Compare, State

Waveform, and State Chart modes. They both have HP-IB capabilities
in addition to RS-232C. Both the 80-channel HP 1650B and the
32-channel HP 1651B logic amalyzers are capable of 100 MHz timing
analysis. The HP 1651B is capable of 25 MHz state analysis while the
HP 1650B is capable of 35 MHz state analysis on all channels. The

HP 16518, while only having 32 channels, has basically the same
features as the HP 1650B. That’s why you have the same manual set
regardless of whether you have an HP 1650B or HP  1651B.

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

o Transitional or glitch timing modes
o Simultaneous state/state or state/timing modes
o 1k-deep memory on all channels

+ Glitch detection om all channels

o Maker measurements

o Pattern, edge, and glitch triggering
e Overlappii of timingwaveforms
e Eight sequence levels

o Eight pattern recognizers

s One range recognizer

o Small lightweight probing

« Time and number of states tagging
e Pre-store

o State Compare

e State Waveform

¢ State Chart

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

HP 1650B/HP 1651B What Is the HP 16508/HP 1651B?
Getting Started Guide 1



Getting Ready

If you have just unpacked your new HP 1650B/51B logic analyzer,

to Operate please take a few minutes to completely read this chapter. It tells you
how to prepare your Logic amalyzer for applying power and turning it
on. If you are learning how to use the logic analyzer and it is already
turned om, start with with chapter 2 “Getting to Know the Front Panel”.

|

Initial Inspect the shipping container for damage. If the shipping container or

Inspection packaging materials are damaged, you should keep them until the
contents of the shipment have been checked for completeness and the
instrument has been checked mechanically and electrically.
If the contents of the shipping container have been damaged or the
instrument does not operate properly, refer to the service manual.

What Is the HP 1650B/HP 1651B? HP 1650B/HP 16518

I-2 Getting Started Guide



Accessories

In addition to checking the mstrument for damage, you should also
check to see that the accessories supplied with it are complete.
Acccssoncscansomeumcsbelostmuansnwhentheshxppmg
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 Hewim-Packard office.

|

Removing Your logic analyzer is shipped with a protective yellow shipping disk in

Yellow 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

Shipping Disc the figure. The yellow shipping disk will pop out part way so you can

pull it out of the disk drive.

01830E01

HP 1650B/HP 16518
Getting Started Guide

What Is the HP 1650B/HP 1651B?
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Selectlng the The line voltage selector has been factory set to the line voltage used in

line Voltage your country. It is a good idea to check the setting of the line voltage
selector so you can become familiar with what it looks like. If the
setting needs to be changed, follow the procedure in the next
paragraph.

You can damage the logic analyzer if the module is not set to the
CAUTION " correct position.

91650€02

You change the line voltage setting by pulling the fuse module out and
reinserting it with the proper arrows aligned To remove the fuse
module, carefully pry at the top center of the module (as shown) until
you can grasp it and pull it out by hand.

What Is the HP 1650B/HP 1651872 HP 1650B/HP 1651B
1-4 Getting Started Guide



Checklng for If you need to check for the correct fuses, remove the fuse module and

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

Fuse help you locate the 115 V and 230 V fuses. To remove the fase module,
carefully pry at the top center of the module until you can grasp it and

pull it out by hand. (Refer to “Selecting the Line Voltage” on the
previous page.)

OI16350E03

3.8 A FUSE 3.8 A FUSE

HP 1650B/HP 16518 What Is the HP 1650B/HP 1651B?
Getting Started Guide -5



Getting Power The HP 1650B/51B comes with a 3-wire power cable. When you

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

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

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

|

Ventilation You must provide an unrestricted airflow for the fan and ventilation
openings in the rear of the logic analyzer. However, you may stack the
logic analyzer under, over, or in-between other instruments as long as
the surfaces of the other instruments aren’t needed for their ventilation.

What Is the HP 1650B/HP 1651B? HP 1650B/HP 1651B
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Loading the Before you can operate the logic amalyzer, it must transfer its operating
i system from a disk to its memory. This is called “loading the operating

Operatlng system” or "booting.

System

The logic analyzer operating system is a set of instructions that control
the operation of the instrument. The operating system resides on a
3.5-mch flexible disk. You received two identical operating system
disks. You should mark one of them Master and store it in a safe place.
Mark the other one  Work and use only the work copy. This will provide
you with a back-up in case your work copy becomes corrupt.

w To prevent damage to your operating system disk, DO NOT remove
CAUTION the disk from the disk drive while it is running. Only remove it after the

indicator light has gone out

HP 1650B/HP 16518 What Is the HP 1650B/HP 165187
Getting Started Guide [-7



Installing the To load the logic analyzer’s operating system, you must ingtall the disk
Operating as shown below before you turn on the power. When the disk snaps into

. lace, the disk eject button will pop out. Now you can turn on the logic
System DiSC ‘mayze PP g )

OI530E0«

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

What Is the HP 1650B/HP 165187 HP 1650B/HP 16618
1-8 Getting Started  Guide



Line Switch

|
Intensity
Control

HP 1650B/HP 1651B
Getting Started Guide

The line switch is on the rear panel. You turn on the logic analyzer by
pressng the 1 on the rocker switch. Make sure the operdting system
disk is in the disk drive before you turn it on. If yon forget the disk,
don't worry, you won't harm anything. YOU will merely have t0 repeat
the turn-on procedure with the disk in the drive.

Once you bave turned on the instrument, you may want {0 &t the
display intensity to a different level that's more comfortable for you.
You do this by tuning the INTENSITY control On the rear panel.

5%, B
& mmmmmm

B
°
2
C>=====$==-==

(L_m

O HSaLOE

What Is the HP 1650B/HP 1651 B?
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POWGf-Up When you tarn on the logic analyzer, it performs a series of self- tests.

Self-Test When it has successfully completed these tests, it loads the operating
system into memory from the disk

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

System Configuration

Rnalyzer 1 fnolyzer 2
Nsme : Unassigned Pods
Type: Type: [ OFF

l T |

g This is the HP 1650B System Format Specification menu. If you have
Note an HP 1651B, the only difference is pod 1 will be assigned to analyzer 1

and pod 2 will be assigned to analyzer 2. There won'’t be any pods in the
UNASSIGNED area of the display.

What is the HP 1650B/HP 1651B? HP 1850B/HP 1651B
1-10

Getting Started Guide



Summary

HP 1650B/HP 1651B
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
logic analyzer user who wanted to get the instrument running before
reading Feeling Comfortable with Logic Analyzers you should read it
now. If you are familiar with logic analysis, read either the rest of this
Getting Started Guide or the HP 1650B/HP 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 1651B Front-Panel Reference manual describes all
the front-panel and programming fumctions of the logic analyzers. The
HP 1650B/HP 1651B Programming Reference manual describes the

ing commands and conventions for the logic analyzers. Once

prt
you feel comfortable with the basic operation of the front panel, use
this book.

What Is the HP 1650B/HP 1651B?
1-11



2

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 MENU DtSClevE
(@) i oo smrtte Y Y
, — | | —
I =\r“ bl e—
EaEn =
OO0 4 | —cursor
EEEO O
EB]anEy
Calao
3[‘3@ ®© ) =)
16SC/EX29 IGY{:AD \;\OLL

HP 1650B/HP 16518
Getting Started Guide

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

~
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|
r——ﬂgm ==\

— -,_su_..‘_m’ -

e S et el L et
vty 0 ...Il!"llll )lll Jll’llll XIIAX Illlxlllll Illl
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1 1 ™ B |

Clock Col Clock 1 L Cloeck ]
Aclivity » __s$°~sifsssses T ILITILI L ::z:z:z:::z:::::
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—0ry=—
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Getting to Know the Front Panel HP 1650B/HP 16518
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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.

JUp—— @@.
- 8 B0C
— %; =
. =
25
=00
L _PB
/ \ \ =)
Numeric Entry ) ] [Smpj _
(ms)
‘
®| \( E

HP 1650B/HP 1651B Getting to Know the Front Panel
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Roll  When pact 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 wp/down or left/right to view
data that is off screen.

(')’ Mﬂn: :—m

I —

STATE Faomm! SCTFIZATION G ey
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VITILG P L BRETTEIMARIIN RTIINIZMAMARRANI AALLIEIATITILINS
2 Pel 18 o 3. b ) "o

Ay o i —

J | J L

[ 2 Ju STRTE FORMAT SPECIFICATION
CLOCK

POD 4 POD 3
| T TIL

[ Clock [ 1 Clpek 1
Activity ) __ 3137713 L3s81ee ST 0802e T332

Label Pol 15 . . 15 ... BT ...
A l [Creeriiriieries )
[ 4] [czevvewencessnne [, o iviees | |

nnnnn

1

bld
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Menu TheMENU area contains keys that give you accessto the four major
menus of the logic analyzer. You use this area to:

tﬁ oo

PACKARD  LOCIC s VEY

-

4
7
1650/EX31
F ) MENU
' Y
: rcnuTJ [rmﬂ stw.nrg f 170
1§ J
. Access disc drive functions
and set up me analyzer for
use with @ printer or
controller
Choose how the acquired 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 Yyou
assign names to channels
HP 1650B/HP 1651B Getting to Know the Front Panel

Getting Started Guide 2-5



Display The display shows you the menus for configuring the logic analyzer and
the results of your measurements.

WOMLETT  weas
PACKARD  WRIC maTIh r 7
|
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@CTTT=TTIEN)
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= J L ) Y s Mot nercers [ Time_Ix tetrag[____ 0 3] [Ty 1o
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MENU EXAMPLE
MEASUREMENT EXAMPLE
Getting to Know the Front Panel HP 1650B/HP 1651B
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Disk Drive The logic analyzer uses the disk drive every time you turn on the logic

analyzer to load its operating system. The disk drive uses 3.5-inch
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
[i?" 1650B/HP 1651B Front-Panel Reference manual

Summary

HP 1650B8/HP 1651B
Getting Started Guide

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 |ogic analysis, you should continue to read chapters 3
and 4 to become more familiar with the operation of the front panel
before you tara 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 Panel
2-7



3
How Do | Use the Front Panel?

Introduction In this chapter you will leam how easy the HP 1650B/S1B 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
casy 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-



Menu Field Before starting to work with the menus, you need to know the two
Convent ions menu field conventions. This allows you to quickly recognize what type
of action will occur when you select a field.

There are two shapes that you should become familiar with: rectangles
with square comers amd rectangles with rounded corners.

When you select a field with square comers, it pops up and lists two or
more items. You must select a single item.

Fields with rounded comers will either execute the function
immediately or pop up with a list of multiple items that you must
specify.

POP-UP MENU

System (enfiguration

Analyzer 1 Anelyzer 2
Neme: {PACHINE 1 Meme !
Type:

Unasssigned Pods

IMMEDIATE EXECUTE OR
MULTIPLE ITEM FIELD

How Do | Use the Front Panel? HP 1650B/HP 16518
3-2 Getting Started Guide



Your First Step

Note #

HP 1850B/HP 16518
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 1650B/51B front panel is like leaning to drive a car.

Sysiem Configurstion

Analyzer 1 fnslyzer 2
Nemsp: Unessigned Pods
Tupe: Type: [ 01T

To “drive” around the menu, turn the KNOB and watch the cursor
move from field to field. Most of the logic anmalyzer operation is
accomplished by placing the cursor 0n the field youwant to interact
with and pressing the SELECT key. Depending on the field type
(immediate execute or pop-up) pressing SELECT will either execute a
function or open a pop-up menu.

This is the ZIP 1650B System Format Specification menu 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



Returning to When you leave the System Configuration menu, you can retura to it at
the &lgern anytime by following these steps

Configuration

Menu L

Press either the FORMAT, TRACE, or DISPLAY key. You now

see a new menu. All three of these menus have a field in the upper
left comer. This field will display either MACHINE 1 or
MACHINE 2 depending on how the logic analyzer was configured.

2. Place the cursor on this field and press SELECT. You will see the

3.

following pop-up menn.

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

' System
MACHINE 1
MACHINE 2

Acquisition mode

How Do | Use the Front Panel?
3-4
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Exploring the
System
Configuration
Menu

HP 1650B/HP 16618
Getting Started Guide

Now is a good time to explore the System Configuration meau by
driving the cursor around and pressing SELECT. Don’t worry, you
can't hurt anything because no matter what field you select you will
bave 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 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 becaunse

auto-scale will change your previous configurations .

If you select Contimne, 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 label to the
left of the waveform area will be =off-.

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

L 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?
3.5



I

Closing POp—U P Inprevious exercises, you closed the Alpha Entry pop-up by using the

Menus Done field. But, what if there is no Done in the other fields? Fields that
don’t have choices Yike 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 menn.

To see another example of a pop-up that automatically doses, follow
these steps:

L Rotate the KINOB until the cursor is on the Off field in the
ANALYZER 2 field, then press SELECT. You will now see the

following pop-up:
off
Timin
State
System Configuration
Anetyzer 1 snslgzer 2
Neme: Unessigned Pods
Type: Tup\ | (Feiz )
State TR

[ Poe i b f—Poss )
& L -

2. Place the cursor on State and press Select.

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

How Do | Use the Front Panel? HP 1650B/HP 16518
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Su mmary In this chapter you learned what menu the logic analyzer displays once
you have turned it on and where you 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 &rough 7.

HP 1650B/MP 16518 How Do | Use the Front Panel?
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4

Learning the Basic Menus

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

e Selector

o Alpha Entry

e Numeric Entry

e Assignment/Specification

|

Selector In the selector 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 jntroducc
you to a selector type of menu isto 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 ether the TIMING
TRACE or STATE TRACE SPECIFICATION menu depending
on what you did last in the System Configuration menu.

HP 1650B/HP 1851B Learning the Basic Menus
Getting Started Guide 4-]



2. Place the cursor in the field in the upper left comer 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,

Seouence Levels
Rhile storing “enystete”
Trigger On “enustste” | times

Armad by

store “enystets”

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

Learning the Basic Menus HP 1650B/HP 16518
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R
Assigning Pods Another selector menu type you will use is assigning pods to the
analyzers. To assign pods:

L 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 night side of the
display and press SELECT. You will see the following menu:

System Configuration

Anslyzer 1 Anelyzer 2

Neme: [MACHINE 1 Neme : Unasstgned Pods
Type: Tsmxn§ , Type: | Stets ] Analyzer |
Ans tyzer 2
Unassigned
6 Pod S ] Poo

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

HP 1650B/HP 16518 Learning the Basic Menus
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Alpha Entry
Pop-up Menu

You can give specific names to several things. These names can
represent your measurement specifically.

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

® Bothana@rs
o BSqne

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

to correct it.

L Get back to the System Confignration menu refer to “Returning to
the System Configuration Menu" in chapter 3 if you need a

reminder).

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

SELECT.

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

System Cenfigurstion

fnalyzer 1 Rnalyzer 2

Neme: neme: FRGIRE 2| Uressigned Poes

Type: e [SEW ]| (T Peaz
Aulo-sce ---------------J
Cutezeal aiome Entry ERl e m—
. | [ABCDEFGH LKL NNOPERSTUVHXYZ] o= —wevewrnuey

1

- oe 0123456785 ER ‘:”” 4

........... .

{PRCHINE 1 )

Learning the Basic Menus
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3. Rotate the KNOB and you will see how the cursor moves within

the pop-up.

CURSOR

/

7

Alpha Entry

[ABCDEFGHIJKLMNOPER

VHXYZ

[0123456789_41

{MACHINE 1)

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

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

5. Rotate the KNOB again until you have placed the cursor over the

E, then press SELECT.

box.

5 You can also make direct keypad entries. Your selection will be placed
Note

where the under-score marker is in the

HP 1650B/HP 16518
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6. Repeat step 5 three more times selecting A, R, and M respectively.

You should now see LEARMNE 1 in the bottom box. Since this is not

the name you wanted, change the name.

System Configuration

Al

Unassigned Poos

Ansiyzer 1 " anslgzer 2
Name:
Type:

futo=scol pipns En'try

(Done

— oo | 51754567897
[LEARMNE | 1

RBCOEF GHIJKLANOPORSTUVRXYZ|

95

Learning the Basic Menus
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Changing Alpha To make changes or corrections in the Alpha Entry field, place the
Entries under-score marker upder 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.

lpha Entry '
IRBCDEFGHIJKLMNOPARSTUVHXYZ]
[0 1234567639_/]

(LERRMNE_1/]

/ \

BACKSPACES UNDERSCORE MOVES UNDER-SCORE
MARKER MARKER T0 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:

L. Press the left/right ROLL key.

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

3. Press the I€ft/right ROLL keyagain to turn off the ROLL function

HP 1650B/HP 1651B Learnjng 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 box, press the CLEAR ENTRY key on the

front panel.

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

front panel

®

HEOREENM
(BEEOHGE

1650/EX36
ENTRY |
Now that you have entered and edited a name,  you will know how to
use the Alpha Entry pop-up menu in other logic analyzer menus where
it appears.
Learning the Basic Menus HP 1650B/HP 1651B
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Numeric Entry
Menus

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

o e0nTHy MmMTm ez oxEne emiee  (LE. c0040
o Numericentry with variable tits(ie. ms, u s, etc.)

There are several numeric eatry menus in Which you only enter the
value, and the wunits are fixed. One such type of numeric entry pop-up is

the POD Threshold pop-up meau.

Besides being able to set the pod thresholds to either of the preset
thresholds (TTL or ECL), you can set the thresholds to a specific
voltage from-99V to + 9.9 V.

To set pod thresholds to a specific voltage, follow these steps:

1. Select either the TIMING or STATE FORMAT
SPECIFICATION menu bypressing the FORMAT key. It doesn’t
matter whether you arein the TIMING or STATE FORMAT

SPECIFICATION menu.
2 Rotate the KNOB to place the cursorin the TTL field of any pod

displayed and press SELECT. Youwill now see apop-upwith the
choices, TTL, ECL, and User defined.

[MATHINE 1 ]~ TINMING FERMAT SPECIFICATION Specify Sgabols _

TTL

ECL

User defined

HP 1650B/HP 1651 B
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TTL
ECL
ser defined

P v ———

Lepel Pol1S. .. .87....0

-
-~
)

lalaieiale] et
h

O
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the Basic Menus

3. Place the cursor on UserDefimed and press SELECT. Another
pop-up menu will appear as shown.

Pod Threshold
+«+ 0.0V

[DACHINE 1 ]~ TIMING \9R pecif{y Symbols
Pod Thresnold (CExit)

0.0V

Activaty >

Label Pol 1S5 ....
21T

&

T
1=
11~
f1{-
fe{-
11—
11~
11—
f{-

-

=

[
f{—

L1b|b|diblbldlbldlblbls

You can enter your desired threshold with either of two methods when
the pod threshold pop-up isopen. The first method is to rotate the
KNOB until your desired threshold is displayed- Rotating the KNOB
incrementsor decrements the value insmalfincrements.

Thesecond method is to use the keypad, which allows you to change

large values quickly. With the keypad follow these simple steps to enter
-5.0 V for the pod threshold:

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

HP 16508/HP 16518
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5. Press the CHS (change sign) key on the front pamnel. You will now
see -5.0 in the pop-up.
Also notice the cursor is im 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.

HEw_ETY
PACKARD

[
wete amyvEER

—

i —

0,00

MR
HHOOMEE|W

OEHOEEIM

1850/8X37

Note ﬁ

HP 1650B/HP 16518
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Anot her type of numeric entry you will use requires you to specify the
units as well as the numeric value. The following steps show you how

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

If the STATE TRACE SPECIFICATION menu comes up, refer to
“Switching Between Analyzers” in thii 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 ms line and press SELECT. You will now see the
following pop-up:

[DACHINE 1_]~ TIMING TRACE SPECIFICATION
Troce mode[_Singie ]

Armed by acquisition mode (Transitionei]

Label >
Base > [Hex ] Numeric Entry &)

Fing

Pettern
present for @
Then find @

€oge (.-

3. Enter a new value to replace 30.00 with the keypad. When you
have entered your desired value, you can change the umits type by
rotating the KNOB.

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

Learning the Basic Menus HP 1650B/HP 1651B
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Assignment/
Specification
Menus

Assigning Bits to
Pods

HP 1650B/HP 1651B
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:

o Assigning bits to pods
o Specifying patterns
o 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 Dit assignment is:

(asterisk) indicates assigned bii
. (period) indicates un-assigned bits.

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

[MACHINE 1 1- TINING FORMAT SPECIFICATION “Specify Symdols

PO ¢

AZIIVIlY > T mmaaas

.azel Pol 1S....87 ....0
8z~ El JETTrYT wpun BIT ASSIGNMENT FIELD
071~

T

-

€ -
Dro-
077
1=
1=
7=
Cogr

1=l

BT

o71-]

o nnnnnn

o 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 it assignment fields and press
SELECT. You will see the following pop-up menu.

@ If you don't see any hit assignment fields, it merely means you don’t
Note have any pods assigned to this analyzer. Either switch analyzers or

assign a pod to the analyzer you are working with.

Learning the Basic Menus
414

[HACHINE T ]« vImgnG FORMAT SPECIFICATION (Specify Symbols_)

ACUIVILY > e

o

BIT 15 a7 5

L] I PPTTT
T{~

{1~
11—
f{-—
1~
1=

R N LN R P R X LN

3.Rotate the KNOB to place the cursor on one of the asterisks or.
periods 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.

15 67 0

[:*xu«***tum*tutmt]

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

HP 1650B/HP 1651B
Getting Started Guide



I
Specifying
Patterns

HP 1650B/HP 1651B
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The Specify Patterns fields appear in several menus in both the timing
and state analyzers Patterns can be specified in one of several number
bases; however, for now we'll use hexadecimal (HEX) since it is the

default base.

Before starting this exercise you need to know how the logic analyzer
knows which pattern to ignore (doesn't care about). Whenever you see
an "X in this type of menu, it indicates a “don’t care."

To specify patterns.
1. Select the TIMING TRACE SPECIFICATION menu

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

ACHINE i i— YIMING TRARCE SPECIFICARTION
Trece moge[_Singie ]
Armed by Acquisition mooe [Transit:onel | |

Lsbel >

F“:' > [EHexJ Specify Pattern:
in
Pettern @ Xexx

Then find

€age "]

3. Typein 2,3, 4, and press the DON'T CARE key. You will see 234X
in the pop-up. This will be the pattern in hexidecimal tha you
wantthe logic analyzertorecognize.

4. Close the pop-up by pressing SELECT.

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

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

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

[RACHINE 1_]- TIMING TRACE SPECIFICATION
Tracs nose[_Single ]
Armed by Rcquisiticn moce

Lede) >

Base > Hex
Fing

Pattern

present for B30 ns |
Then find

Eage (-]

You will notice 16 periods in the pop-up menu Each period represents
an unassigned hit 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.

ity Edae: (Done 3.Place the cursor on one of the unassigned bit periods and press
Fpec”g kage: -] SELECT once. You will now see an arrow pointing down.

Learning the Basic Menus HP 1650B/HP 1651B
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-
Specify Edge:

.70 ...
\

[Specifg Edge:

B P
\.

4. Move the cursor to another unassigned bit period and press

SELECT twice. You will see an arrow pointing up.

5. Move the cursor to yet another unassigned bit period and press

SELECT three times. You will see an arrow pointing both up and
down

You have just selected 2 positive-going ( 1), negative-going ( | ), and

cither edge (]) for your edge parameter.

6. Place the cursor on Dooe and press SELECT. The pop-up will

close and you will see the following display.

(RACHINE 1_]- TIMING TRACE SPECIFICATION
Trace mooe[_Single ]
armeo by __Rum 1 Azquisition mode[Trens:tions: ] |

Lebe! >
Bese > [Hex ]

Fine
Peztern

prosent t o + [JT s

Then fing

Eoge (5. |

ﬁ When you close the pop-up after specifying edges, you will see dollar

Note signs (3 $..)in the Then find Edge field if the logic analyzer can’t
display the edges correctly. This indicates the logic analyzer can’t
display the data correctly in the number base you have selected.

HP 1650B/HP 16518
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Summ ary In this chapter you have learned Some of the most common pop-up
menu types. You will use these pop-up menus as you set up the logic
analyzer in the measurement example exercises in chapters 5 through 7.

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

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

Learning the Basic Menus HP 1650B/HP 16518
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5
Using the Timing Analyzer

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

The exercise in this chapter is organized in a task format. The tasks are
ordered im the same way you will most likely use them once you become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps state the step objective. The lettered

steps explain how to accomplish each step objective. There is also au
example of each menu after it has been properly set up.

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

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

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

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

HP 1650B/HP 1651B Using ,the liming Analyzer
Getting Started Guide 5-1



Problem In this exercise, assume you are designing a dynamic RAM memory
Solvingwith (DRAM) controller and you must verify the timing of the row address
.2 strobe (RAS) and the column address strobe (CAS). You are using a
the Timing 4116 dynamic RAM and the data book specifies that the minimum time
Analyzer 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 au HP 1650B/51B on your bench Since the timing analyzer will do
just fine when you don’t need voltage parametrics, you decide to go
ahead and use the logic analyzer.

]
What Am | After configuring the logic analyzer and hooking it up to your circuit
Going to under test, you will be measuring the time (x) from when the RAS goes
low to when the CAS goes high, as shown below.
Measure? oes high,
l (x>

RAS _—L___f.f'——

CAS ]._.'.—‘w
Using the Timing Analyzer HP 1650B/HP 16518
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How Do |
Configure the
Logic Analyzer?

HP 1650B/HP 16616
Getting Started Guide

In order to make this timing measurement, you must configure the logic
analyzer as a timing analyzer. By following these steps you will
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 cormer of the display, get the
system Configuration menu on screen

a. Place the cursor on the field in the upper left comer 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
Tining. 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 Configuration

Aneiyzer 1

Anelyzer 2
Neme: [DRAN TEST Unessigned Peos
Type: [Timing Type: [ OTF

Using the Timing Analyzer
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3.Name Analyzer 1 “DRAM TEST (optional)

a. Place the cursor on the Name: field of Amnalyzer 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 om the Pod 1 held and press SELECT.

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

Using the Timing Analyzer
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Connectingthe  Atthispoint, 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 O to the RAS label you connect
Pod 1 bit O to the memory IC pin connected to the RAS signal. You
connect Pod 1 bit 1 to the IC pin connected to the CAS signal.

Activity Indicators When the logic analyzer is connected and your target system is running,
you will see !at the right-most end (least significant bits) of the Pod 1

field in the System Configuration menu. This indicates the RAS and
CAS signals are transitioning.

System Conf fguration

Anelyzer ! Anslyzer 2

Neme : [DRAD TEST | Unassigned Pcds
Type: Tm:n§ : Type: . 077

ACTIVITY INDICATORS

HP 1650B/HP 16518 Using the liming Analyzer
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Configuring the Now that you have configured the system, you are ready to configure
Timing Analyzer  the timing analyzer. You will be:

e Creating two names (labels) for the input signals
o Assigning the channels connected to the input signals
o Specifying a trigger condition

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

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

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

!DIEAH TEST |- TIMING FORMAT SPECIFICATION ( Spcl:.ll; SEM:

ACLIVITY lemmmmccamcmme o 32
Levpedy Pol 1s . 87 . . . O

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



HP 1650B/HP 1651B
Getting Started Guide

¢. With the Alpha Entry pop-up, change the name of the label to

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 comnected to the input signals (Pod 1 bii 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 combimation of bits may be assigned to this pod; however,
you 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.

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

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

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

Trigger the display of the TIMING WAVEFORMS menu, you need to tell the
o logic anatyzer when to trigger. Since the first event of interest is when

Condition the LRAS is asserted (negative-going edge of RAS), you need to tell

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

Usng the Timing Andyzer
5-8

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

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

a. Place the cursor on the Then find Edge field under the label

RAS, then press SELECT.

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

c. Place the cursor on Done and press SELECT. The p
closes and a $ will be located in this field. The $ indicated an
edge has been specified even though it can’t be shown in the
HEX base.

DRAM_TEST |- TIMING TRACE SPECIFYCATION
Trece mode[ Sinaie |
Armoc by Acquisition moce [Transitione; |

Label » RAS AS |

Base ) | _Hex 1| kex |
Find —
Psttern X [l

Tren fincg

gege (3 T

HP 1650B/HP 16518
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Acquiring the
Data

HP 1650B/HP 16518
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Now that you have comfigured and connected the logic analyzer, you
acquire the data for your measurement by pressing the RUN key. The
logic analyzer will look for a negative edge on the RAS signal and
trigger if it sees one. When it triggers, the display switches to the
TIMING WAVEFORMS menu.

[DRAR TEST ]~ TIMING NAVEFORMS

nerkers Time X to Trig C_s| [Time X 220 ; c s

Accumulete 0 tc Trig at [X fiorker] [ RAS_
Sec/Div Delsy I [

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 area (horizontal center).

Now is the time to load the timing measurement demo file from the
disk 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 0

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

e TheXandO
o The ¥
e The vertical dotted line

The X and 0 are markers you use to find your answer. You place them
on the points of interest on your waveforms, and rhe logic analyzer
displays the time between the markers. The X and 0 markers will be in
the center of the display when X to trig(ger) and O to trig(ger) are
both 0.000 s (see example below).

BRAFTEST - TINING WavEFORNS

nerkers X 10 Trig | 0 s [Time X to 0 ¢ s
Accumulete O o Trig at [(X fecker] [_EAS

sec/Div Deray 0

[ y A
Ras oo ‘ / ]_'_
ces o9 7/ I

Using the liming Analyzer HP 1650B/HP 1651B
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The W The ¥ (inverted triangle) indicates the trace point. Remember, trace
point = trigger + delay. Since delay in this example is 0.000 s, yon 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 tine TIMING TRACE SPECIFICATION menu. The vertical dotted line is
at center screen under the W and is superimposed on the
negative-going edge of the RAS signal as shown.

[DRar_TEST |- TIMING WAVEFORNS

nerkers [ Time X to Trig =90 ns | [Time X 10 0 170 ns
Accumulete [ D77 | 0 to Trig 0 ns ] At _RaS
Slchivl 20C _ns Delesy 0_s !

x o

r
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Configuring the Now that you have acquired the RAS and CAS waveforms, you need to
Display configure the TIMING WAVEFORMS menu for best resolution and
to obtain your answer,

Display Resolution You getthe best resolution by changing the See/Div to a value that
displays one pegative-going edge of both the RAS and CAS waveforms.

Set the Sec/Div by following these steps.
e ____ [
AR N G

1.Place the cursor on See/Div and press SELECT. The Sec/Div
pop-up appears, showmg you the current setting.

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

example 200 ns is best.

DRAN TEST I- TINING MAVEFORNS

narkers X to Trig | 0 s} {Time X to D ] 0 %
Accumulste 0 to Trig | 0 s3] at[X narker] [ras |-
sec/Div Delay 0 s °

[ - -r Y -
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Making the What you want to know is how much time elapses between the time

RAS goes low and the time CAS goes high again. You will use the X
Measurement and 0 markerstoquickly find the answer. Remember, youspecified

the negative-going edge of the RAS to be yourtrigger point; therefore,

the X marker should be on this edge if X to Trig = 0. If not, follow
steps 1 and 2.

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

2 Rotate the KNOBto place the X marker on the negative-going
edge of the RAS waveform and pressSELECT. The pop-up
closes and displays X to Trig = 0.000 s.

3. Place the cursoron 0to Trigand press SELECT. Repeat step 2
except place the 0 maker on the positive-going edge of the CAS
waveform and pressSELECT. The pop-up closes and displays
O to Trig = 710 ns.

{ORAM _TEST |- TINING MRVEFORNS

Narkers X to Trig ! o s Time X to 0 710 ns
Accumulete 0 to Trig 710 ns | At [X Nerker RAS |
Sec/piv Detay

HP 1650B/HP 16518 Using the Timing Analyzer
Getting Started Guide 5-13



Finding the Your answer could be calculated by adding the X to Trig and O to Trig
Answer times, but you don’t need to bother. The logic analyzer bas aready
calculated this answer and displays it in the Time X to O fidd.

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

{ORAR_TEST |- TIMING WAVEFQRMS

Nerkers X to Trig ! o s} |Time X 00 710 ns
Accumulate 0 to Trig 710 ns] At [X Herxer] [_RAs__]

Sec/iv Deley

Using the liming Analyzer HP 1650B/HP 1651B
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Summary You have just learned how to make a simple timing measurement with
the HP 1650B/51B logic analyzer. You have:

o specified a timing analyzer
® assi gnedpod

& assignedbits

e assigned labels

o specified a trigger condition

e learned which probes to connect

o acquired the data

« configured the display

o set the Sec/Div for best resolutions

o positioned the markers for the measurement answer

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

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

HP 16508/HP 16518 Using the Timing Analyzer
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6
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 or&r you will most likely use them once you become
experienced. The steps in this format are both numbered and lettered
The numbered steps state the step objective. The lettered steps explain
how to accomplish each step objective. There is also an example of

each menu after it has beem properly set up.

How you use the steps depends om bow 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 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 leam how to configure the logic analyzer, we recommend
that you follow the exercise to "Acquiring the Data’ before loading the
file from the disk

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

HP 1650B/HP 1651B Using the State Analyzer
Getting Started Guide 6-I



Problem
Solving with
the State
Analyzer

|
What Am |
Going to

Measure?

Using the State Analyzer
6-2

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 tarn your circuit on for the first lime, 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 decide to start where the microprocessor starts when power is
applied. We will descrii a 68000 microprocessor, however, every
processor has similar start-up routines.

When you power up a 68000 microprocessor, it is held in reset for a
specific length of time before it starts doing anything to stabilize the
power supplies. The time the microprocessor is held in reset ensures
stable levels (states) on all the devices and buses in your circuit, Wheo
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 fmd the time is correct. The next thing to check is whether the
microprocessor fetches the reset vector properly.

The steps of the 68000 reset vector fetch are:

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

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

HP 1650B/HP 16518
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What you decide to find out is:

L 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
mstruction correct?

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

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

Your measurement, then, requires verification of the sequential
addresses the microprocessor looks at, and of the data in ROM at
these addresses. If the reset vector fetch 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
+0001 000002 04FC

+0002 000004 0000
+0003 000006 8048

+0004 008048 3E7C

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

Using the State Analy
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How Do | Inorder to make this state measurement, you must configure the logic
Configure the analyzer as a state analyzer. By following these steps you will configure
9 Analyzer 1 as the state analyzer.

Logic 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 comer of the display, get the
System Configuration menu on screen.

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

b. Place the cursor on System and press SELECT.

2 Inthe System Configuration menu, change the Analyzer 1 type to
State. If Analyzer 1 is already a state amalyzer, go on to step 3.

a. Place the cursor on the Type: and press SELECT.
b. Place the cursor on State and press SELECT.

System Configuratioa

Analyzer 1 Anslyzer 2

Nome : [68000STATE Unassigned Pods

Type! Stete Type: [___Or¢ { Poc 4
! Pog S !

$3TIITTTILIIILIT
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3. Name Analyzer 1 68000STATE (optional)

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

b. With the Alpha Entry pop-up, change the name to
680DOSTATE (sce “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.

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

HP 1650B/HP 1651B Using the State Analyzer
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Connecting the At this point, if you had a target system with a 68000 microprocessor,

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

system accordingly.

« Pod 1 probes 0 through 15 to the data bus lines DO through D15.
o Pod 2 probes 0 through 15 to the address bus lines A through

AlS

e Pod -3 probes 0 through 7 to the address bus lines Al6 through

A3

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

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

System Configuration

Anelyzer 1
Neme: |6BOOOSTRTE
Type:

Anatyzer 2

Type: orr

Unessigned Pods

Poc S

33333333333

l:tttttt::tt:t:!:

Using the State Analyzer
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Configuri ngt h & Now that you have co ed the system, you are ready to configure
State Analyzer the State analyzer. YouWIl| be:

e Creating two names (labels) for the input signals

o Assigning the channels connected to the input signals

o Specifying the State (J) clock

¢ Specifying a trigger condition

1. Display the STATE FORMAT SPECIFICATION menu.
a. Press the FORMAT key on the front panel

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

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

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

[EECO0STATE |- State Formet Specificotion
Clock
—J
Jlock Periogd Poa 3 Pogd 2 Pod 1
[P6ons) | TTL | TTL i T ]
L Clock [ Clock 1 L Clock ]
Aetivitye > e
Lebel P- Lxs Ay I o] {15..“ €7 A...-o] rls 87 ... o]
ADDR *| ... sassenms saswswossnweeOw® | |
DATA Lot oo eeccaees. | ] [==esecesveconse Ll
=001
=o1=
0=
~0f ~
o=
—or7=
~Off~
or 7=
0r7=
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¢ With the Alpha Entry pop-up, change the name of the label to
ADDR (see "Alpha Entry Pop-up Menu” in chapter 4 if you
need a reminder).

d. Name the second label DATA by repeating steps a through ¢
3. Assign Pod 1 bii 0 through 15 to the label DATA

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

b. Any combination of bits may already be assigned to this  pod;
however, you will want all 16 bits assigned to the DATA label.
The easiest way to assign is to press the CLEAR ENTRY key to
up-assigned any assigned bits before you start.

¢. Place the cursor on the period under the 15 in the bit
assignment pop-up and press SELECT. This will place an
asterisk in the pop-up for bii 15, indicating Pod 1 bit 15 is now
assigned to the DATA label Repeat this procedure until all 16
bits have an asterisk under each bit number. Place the cursor

on Done and press SELECT to close the pop-up.

cl. Repeat step ¢ for Pod 2 and the ADDR label to assign all 16
hits.

e. Repeat step ¢ except you will assign the lower eight bits (0 - 7)
of Pod 3 to the ADDR label

Using the State Analyzer HP 1650B/HP 18518
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Specifying the  1f youremember 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 externa elock, which is "synchronous” with your cireuit
under test. Therefore, you mast specify which clock probe you wall use
for your measurement. In this exercise, you will use the J clock, which
isaccessible through podL

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

" 2 Set the J Clock to sample oa 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.

c. Place the cursor on | and press SELECT.
d. Place the cursor on Done ard press SELECT.

€3C00STATE |~ Stete Formsl Specification (Specity Sumbols

Clock

Clock Period Pog 3 Pod 2 Pod 1
spscify Clock (Gene) ‘ Jﬁk
Activity > e Jé bemeee S:I ______ 8
Ladel Pol S .... —— —
w00k ] [+ [ooers DI OB )
DATA +] [ ... .. frawsnanvesnnnan |
07—
=0f{—
017~
011~
~0ff—
-Of =
P (—
-0ff—
«0f f=
_ _
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SpeC|fy|ng a To capture the data and place the data of interest in the center of the

Trigger display of the STATE LISTING menu, you need to tell the state

Conditi analyzer when to trigger. Since the first event of interest is address
ondition 0000, you need to tell the state amalyzer 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.

lGBOOOSTﬂTE - STATE TRACE SPECIFICATION
‘race mode | Single l

- S laualc 1__&rmes by
Sequence Level 1
EE— ] T
Insert Level Delete Level enches
ore
a Rhile storing snystate |
I ount
rigger on| [T times |
pstore
[
Lebel )

Base ) | Hex I Hex ]

] 0000001 0000

b | (eI
| B
< o Ji Xk ]

b. Place the carsor 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 HP 1650B/HP 16518
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c. Place the cursor on the a option and press SELECT.

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

e. Place the cursor on the field to the right of the a under the
label ADDR and press SELECT.

f. With the keypad, press 0 (zexo) 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.”

158000STATE |- STATE TRACE SPECIFICRTION

Sequence Levels Armed by
While storing “anystate” Run
@ Trigger on “8~ Totimes
8Branches
- - _ore |
Store “anystete m
Counl
. orf ]
Prestcre
oft !

Lebe! > | _ADD ATA

Base ) [ Hex ¥ Hex |
® XXX ] XXXX
4 [XXXMRX ] XXHX
s ) poocoodTe0 ]

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

HP 1650B/HP 16518 Using the State Analyzer
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P
Acquiring the
Data

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

Well assume this is what happens in this example, since the odds that
the microprocessor won't send address 0000 are very low.

[EB000STATE ]~ STATE LISTING
nerkers 011
Lepel
Bese » [ Hex || Hex |
-0007 008936 803C
-0006 00BS2E 61FA
-0005 006930 B03C
~0004 0004F 4 woo
-0003 0004F6 8930
-0002 008924 4EFR
- 00892C FF3A
%w 000000 0000)

T 000002 04r e
+0002 000004 0000 } RESET VECTOR FETCH ROUTINE
+0093 000006 8048
+0004 006046 287C
+000S 008044 0000
+0006 00804C 04FC
+0007 00804E 6108
+0008 008050 6100

Now is the time to load the state measurement demo file from the disk

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

Using the State Analyzer
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The State The state listing displays three columns of numbers as shown:
Listing

69000STATE [~ STATE LISTING
nerkers [ 07 ]

Lebe! > T ADDR | DATA
Base > Hex

-0007 008935 803C
-0005 00892 61FA
-0005 008930 803C
-0004 0004F 4 0000
~0003 0004F6 8930
-0002 00092 4EFR
000! 00892C FFOA
000000 0000
000002 O4FC
000004 0000
060006 8048
608048 27
00804R Wo0o
00804C 04FZ
00BO4LE 6108
008050 6100

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 list 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 in HEX) the state
analyzer sees on the address bus. This column is labeled ADDR

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

HP 1650B/HP 16518 Using the State Analyzer
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|
Finding the
Answer
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614

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 instruction it fetches after
power-up. The 68000 uses two words for each of the locations that it is
looking for, a high word and a low word- When the software designer
programs the ROM, be must put the stack pointer location a address
locations 0 and 2. 0 is the high word location and 2 is the low word
location. Similarly, 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:
1. set the stack pointer to Q4FC
2. read memory address location 8048 for its first instruction fetch,

you are interested in what is on both the address bus and the data bus
in states 0 through 3. You look at the following listing and see that
states 0 and 1 do contain address locations O and 2 under the ADDR
label, indicating the microprocessor did look at the correct locations
for the stack pointer data. You aso see that the data contained in these
ROM locations are OOUO and 04FC, which arc 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 O4FC
+0002 000004 0000
+0003 000006 8048
+0004 008048 3E7C

HP 1650B/HP 1651B
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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 state 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 mstruction found in this
location is 2E7C, which is not correct. You have found your problem:
incorrect data stored in ROM for the microprocessor’s first ingtruction.

+0020 000000 0000 (high Word of stack ponter location)
+0001 WOO2 (4FC (lowword of stack pointer location)
+0002 000004 0000 (high word of instruction fetch location)
+0003 000006 8048 (lowword of instruction fetch location)
+0004 008048 2E7C (first microprocessor instruction)

I68000STATE |- STATE LISTING
narkers
Label > | ADDR_ I DATAR |
Bese > | Hex | Hex |
-0007 008936 BOW
-0006 00892E 61FA
-0005 006930 BO3C
-0004 0004F 4 W o0
-0003 0004F6 8930
-0002 008924 4EFA
-000 00892C FFoA
000000 0000
+0001 000002 04FC
+0002 000004 0000
+0003 000006 8048 .
+0004 008048  2E7C —ggmm~ |NCORRECT DATA
+000% 00804A 0000
+0006 00804C 04FC
+0007 00804E 6108
+0008 008050 6100

HP 1650B/HP 15518
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R
Summary

Using the State Analyzer

You have just learned how to make a simple state measurement with

the HP 1650B Logic Analyzer. You have:

o specified a state analyzer

o learned which probes to connect
o assigned pods 1,2, and 3

o assigned labels

L ass:gnedbns

o specified the J clock

e specified a trigger condition

e acquiredthedata

¢ interpreted the state listing

You have seen bow easy it is to use the state analyzer to capture the
data on the address aud data buses. You can use this same technique to
capture and display related data on de microprocessor status, control,
and various strobe lines. You are not limited to using this technique on
microprocessors. You can use this technique any time you need to
capture data on multiple limes and need to sample the data relative to a
system clock.

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

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

measurement on an eight-bit microprocessor.

HP 1650B/HP 16518
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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 amalyzer, since you may not have the same circuit
available.

The exercise in this chapter is organized differentlythan the exercises
in the two previous chapters. Since youhave already set up both the
timing and state amalyzers, 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 ©r 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 fimished 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 or&r 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 configaration with the one on the disk by
printing it (if you have a printer) or making notes before you load the
file.

HP 1650B/HP 16518 Using the Timing/State Analyzer
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Problem In this example assume you have designed a microprocessor-controlled
Solving with circuit. You have completed the hardware, and the software designer
has completed the software and programmed the ROM (read-only
the memory). When you tum your circuit on for the first time, your circuit
Timing /State doesn’t work properly. You have checked the power supply voltages
An alyz er 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,
]
What Am | To see what might be causing the failure, you decide to start where the
Going to microprocessor goes to the routine that starts at address 8930.
Measure? The first thing you check is whether the microprocessor  actually
addresses address 8930. The next thii you check is whether the code
is correct in all the steps.in this routine.
Your measurement, then, requires verification of
o Whether the microprocessor addresses location 8930
o whether all the addresses within the routine are correct
o whether all the data at the addresses in the routine are correct
If the routine is correct, the state listing will display
+0000 008930 B03C
+0001 008932 61FA
+0002 008934 67F8
+0003 008936 B0O3C
+0004 00892E 61FA
Using the Timing/State Analyzer HP 1650B/HP 16516
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I
How Do |
Configure the
Logic Analyzer?

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

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

HP 1650B/HP 1651B
Getting Started Guide

System Configuwration

Anslyzer 1 Analyzer 2
Name: Unessigned Pods
Type: Type: oIt
{ ___ Pod ! R { Pod 4 ]
{ss1e22332820222s) {__t22-~g2222383t
1 Pog 2 3 { Pod S |
{ ss2es2222220221) lz2es3233823222s )

Pod 3

Using the liming/State Analyzer
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|
Configuring the

State Analyzer  thestate analyzer.

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

Configure the STATE FORMAT SPECIFICATION menu as shown:

I 68000STATE |~ State Formst Specification ( sa.cirg Symbols

Clock
—
ock Pertea Pog 3 Pog |
> 60 _ns T 11 | T 1
L Clock 3 1L Clock 1
Retivity >
Lapel Ppl 1S....87 ....0 15....87 .... C 15....87 .... 0
ADOR C vewomese | [wosseerwavanmans ] [oiniiri i oo )
DATA | N B R | {eevneermanecesss |
—077—
=0t (=
=011~
=01~
0il-
1 foe
~Oft=
=011
-} (=

Configure the STATE TRACE SPECIFICATION menu as shown:

[6BO00STATE ]~ STATE TRACE SPECIFICATISN

Trece mode

Sequence Levels
Hhile storing “anystste~
Trigger on -a- I times

Store “anys tate-

Armed By
Branches

o™

count

Prestore

Lebel > [ADDR WoATA
Bosa ) "Mex_H Hex_|

i005930 XXXX
XXX T X00x_J

Using the Timing/State Analyzer
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Connecting the At this point, if you had a target system with a 68000 microprocessor,

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

¢ Pod 1 probes 0 through 15 to the data bus lines DO through D15
o Pod 2 probes O through 15 to the address bus lines AQ through

AlS
e Pod 3 probes 0 through 7 to the address bus lines A16 through
A3
e Pod 1, CLK (J clock) to the address strobe (LAS)
.
Acquiring the Since you want to capture the data when the microprocesso r 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.

Well assume this is what happens in this example.

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

You look at this listing to see what the data is 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 is
addressed. Now you meed to compare the dtate listing with the
following correct addresses and data: )

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

As you compare the state Iisting (Shown below) with the above data,
you notice the data at address 8932 is mcorrect. Now you need to find

out why.

narkrrs

orf

6BOCOSTRTE |~ STATE LISTING

Bese
4007
0006
-000%
0004
0003
-0002
0001
4001
+0002
+0003
+0004
+000S
+0006
+00C?
+0008

Using the Timing/State Analyzer
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Latel )

[_Hex || Hex |

00BBCA
0088CC
O0BBCE
O088FE
008900

000284
000286
008930
006952
008954
008936
00852E
008530
000284

0002856
00892A

OOFF
6730
4BE7
4E7S
3000
0000
0930
803C
OOFF
67F8
Bo3C
61FA
BO3C
0000
8930
4EFA

g INCORRECT DAJA

HP 1650B/HP 16518
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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 s part of the operating
system for your circuit. Since the ROM is programmed by the software
designer, you have the software designer verify whether or not the data
at address 8932 is correct. The software desiier tells you that the data
is correct. Now what do you do?

Now it's time to look at the hardware to see if it is causing incorrect
data when the microprocessor reads this memory address. You decide
you want to see what is happening on the address and data buses
during this routine in the time domain

In order to see the time domain, you need the timing analyzer.

.|

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

Additional you decide you want to see the timing waveforms oz the address and
data bus when the routine is running. You also want to see the control

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

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

HP 1650B/HP 16518
Getting Started Guide

Your measurement, then, requires verification of:

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

The control signals you must check are:

systemclock

address strobe (AS)

lower and upper data strobes (LDS and UDS)
data transfer acknowledge (DTACK)

read/write (R/W)

o & o o

Using the Timing/State Analyzer
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How Do | In order to make this measurement, you must re-configure the logic
Re-configure analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1as a
) state analyzer since you will use the state analyzer to trigger on address
the Logic 8930.
Analyzer?
Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:
System Configuratien
Rnelyzer 1| Anelyzer 2
Neme : Name : Unassignes  Peds
Type: [T Stote ] Type: [Timing
C Poll 1 A I Pod 4 ]
{ss323s82e38203ss) {..232--sss2ss22s )
( Pod 2 ) { Pod S )
L:z:::::z:z::z:zﬂ l:::t::&:tt:::s:: J
Pog 3
|

Connecting the At this point you would connect the probes of pods 4 and 5 as follows:
Timing
Analyzer
Probes

Pod 4 bit 0 to address strobe (AS)

Pod 4 bit 1 to the system clock

Pod 4 bit 2 to low data strobe (LDS)

Pod 4 bit 3 to upper data strobe (UDS)

Pod 4 bit 4 to the read/write (R/W)

Pod 4 hit 5 to data transfer acknowledge (DTACK)
Pod 5 bits 0 through 7 to address lines A8 through A7
Pod 5 bits 8 through 15 to data lines DO through D7

e ®° ® ° @ ° ® o

Using the Timing/State Analyzer HP 1650B/HP 1651B
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Configurj ngthe NOW uayou have configured the system, you a- ready to configure
Timing Analyzer thetiming analyzer.

Configure the TIMING FORMAT SPECIFICATION mean as showmn:

TINING FORMAT SPECIFICATION Speci fy Symbols

POD § POD 4
r T [ m ]
ACtivity ) =e=mesesssesnses e
Label Pol

poaooponn

Configure the TIMING TRACE SPECIFICATION as shown:

6B000TINNG j= TIMING TRRCE SPECIFICATION
Trece moce_Singie ] .
Armed by [EBOCOSTATE Acquisitlion mode

Leve) > [ELPEC JAS [0S J0bS _JOTACK JR/H  JBDDR _JjoRTA ]
Bese > [ Hex J Rex Hex J[Hex [ Hex Jf Hex || Hex I Hex |

rensitional | |

Fing
pettern X I X T x _JCx W x ® x J xx J xx |
present for [5]
Then find

gage

HP 1650B/HP 1651B Using the liming/State Analyzer
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Setting the Your timing measurement requires the timing analyzer to display the
Timing timing waveforms present on the buses when the routine is running.
Since you triggered the state amnalyzer on address 8930, you want to

Analyzer trigger the timing analyzer so the timing waveforms can be time
Trigger correlated with the state listing.

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

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

3. Place the cursor on the 68000STATE option in the pop-up and
press SELECT.

Your timing trace specification should match the menu shown:

68000TINNG |~ TIMING TRACE SPECIFICATION
rrace moce[ _Single
Armed by (S8000STATE Acquisition mode | Transitiona:

Lever > [CLOCK JIAS ftos__Juos _ |DiACK JR/W___JIRDOR _JDATA ]
Base > Hex Jl Hex || Hex R Hex Hex |l Hox i Hex )i Hex

Fing
Pattern X JL X T % X J x I x § xx [ > ]

present tor (3]

Then ?ind
Egggl . ji . H N [T IF . [ ][ o 11r .. j

ARMS TIMING
ANALYZER

STATE ANALYZER
———

Using the Timing/State Analyzer HP 1650B/HP 18518
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Time In order to time correlate the data, the logic analyzer must store the

Correlating the dmingrelaﬁonshipsbetweenstates.Sincethzﬁminganalyzcrsample:s
asynchronously and the state analyzer samples synchronously, the logic

Data analyzer must use the stored timing relationship of the data to
reconstruct a time correlated display.

To set up the logic amalyzer 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 SPEC! FI CATI ON menu

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

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

[6ECOCSTATE |- STATE TRACE SPECIFICATION
Trace moge [ _SiAQIE ]

Ssquence Levels Armed by

While storing “enystets”
Trigger on ~e” 1 times
Store “anysiete”
Count

Prestore

Base >
boosoc[366% )

Lebel >
CHex JCrex ]

HP 1650B/HP 16518 Using the Timing/State Analyzer
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Re-acquiring After you conpect the probes of pods 4 and5 to your circuit, all yon

the Data have to dois press RUN. When the logic analyzer acquires the data, it
switches the display to the STATELISTING menuunless youswitched
one of the other menus to thetiming analyzer afterreconfiguring the
STATETRACE menu Regardless of which menu is displayed, change
the display to the Mixedmode.

Now is the time to load the mixed measurement demo file from the disk
if you wish. The file name is MIXEDDEMO. Follow the procedure in
Appendix B to load thefile.

|

Mixed Mode The Mixed mode display shows you both the STATELISTING and

Dis p | ay TIMING WAVEFORMS menussimultaneously. To change the
display to the Mixed mode:

L Place the cursor on the field in the upperleft-corner of the display
and pressSELECT.

2. Place the cursor on Mixed mode and pressSELECT.
You will now see the mixed display as shown:

~ Displey 6B000STATE = STATE LISTING

Lebel > ! ADDR I DATA ] Time l
Bsse > Hex Hex Rel
-0003 008900 3000 1.24 ys
-0002 0000 1.24 us
-0001 8930 1.24 yg
008930  BC3C 1.24 ug
+0001 000932 OCFF 1.28 us
+0002 000934 67F8 1.24
008936 803C

68000TINNG = TIMING NAVEFORNS X to Trigger

Sec/Div Deley D 1o Trigger |

Using the Timing/State Analyzer HP 1650B/HP 16518
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Interpreting the  In the Mixed mode display the state listing is in the top half of the

Display screen and thetiming Waveforms aein the lower half. Theimportant
thing to remember is that you time correlated this display so you counld
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.

68000STATE = STATE LISTING

Ladel > ADDR DATA Time
Bess > l HIxX H Hex l Rel l
-0003 ooas00 SU0U 1.04
-0002 0004F4 1.24

0004F6 893 1.24

0 008930 1.24
000 008932 1.28
+0002 000934 1.24
+0003 006936 1.24

68000TINNG = TINING MAVEFORNS X te Trigger |-

Sec/DLv Deley 0 5 ] 0 19 Trigger [=2

HP 1650B/HP 1651B Using the Timing/State Analyzer
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Overlapping Since you see nothing wrong with the timing waveform so far, you
Timing think unstable data may be on the data lines during the read cycle. In
order to see unstable data, you must be able to see. all the data lines

Waveforms during the read and look for transitions. Overlapping the waveforms
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 (Done)
all
Pixes mode]- dispre.
Labe! >
Dess >
-0003
-0002
-0001 1.24 yg
1.24 y$
alele 006932 1.28 u§
+0002 006934 1.24 ug
+0003 006936 1.24 ug
63000TINNG = J‘I-':EIING MAVEFCORNS X 10 Trigger 4.88 us |
Sec/Div Deloy 0 5] o0 to Trigger [=24.88 us |
Using the Timing/State Analyzer HP 1650B/HP 16518
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Finding the
Answer

HP 1650B/HP 16518
Getting Started Guide

As you Jook 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 troubleshooting of the hardware will identify the

actual cause.

[bLspieyoge |- 68000STATE = STATE LISTING
Labe) > "RDDR || DATR ] Time

Bose > THex 11 Hex 1 Re)

-0003 008900 30600 1.24 u§

=0002 0004F 4 0000 1.24 us
D00 0004F6 8930 1.24 us
008930 B03C 1.24 us
+0001 008932 OOFF 1.28 us

+0002 008534 6778 1.24 us
+0003 001956 B03C 1.24 4§

SS000TIMNG = TIMING MAVEFORINS X to Trigger j-24.66 us
Sec/iv Delay 0 to Trigger [=24.88 us ]
ILLOCK OO
Ei— I I —
L0 OF ) | ) pammns | | e T
UCs Ol f 1
R TACK OO | S— |
LY - —
1oL} | S— m——————"c——
el al] [ R —— -—
-
UNSTABLE DATA

Using the Timing/State Analyzer
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Summary You have just leamed 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:

o trigger ome analyzer with the other

o time correlate measurement data

« interpret the Mixed mode display

o overlgp timing waveforms
[f you have an HP 1651B, you donothaveenoughchannels to
simultaneously capture all the data for a 68000. But, since you probably
aren’t working with 16-bit microprocessors, this exercise is ill valuable
because it shows you how to make the same kind of measurement on an
eight-bit  microprocessor.

Using the Timing/State Analyzer HP 1650B/HP 16518
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Making Hardcopy Prints

Introduction The HP 1650B/51B Logic Analyzers allow you to print the

configurations, waveforms, and listings. Whenever your printer is
connected to your logic analyzer and yon 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 Hewktt-Packard
ThinkJet, QuietJet, or LaserJet series printer with the RS-232C
interface, the RS-232C interface is already set up for yow

If you have another kind of printer, refer to your printer mannal for its
interface requirements and change your logic analyzer’s interface

configuration as instructed.

|
Hooking Up If your printer is already connected to the logic analyzer, skip to
Your Printer “Setting RS-232C for HP Printers” or “Setting HP-LB for HP Printers.”

If not, hooking up your printer is just a  matter of having the correct
HP-IB or RS-232C interface cable. Refer to the Front-Panel Reference
mannal you received with your logic analyzer.

HP 1650B/HP 1651B Making Hardcopy Prints
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Setting AU you have to do to set the interface for any of the previously |iSted
RS-232C for HP  Hewlett-Packard series printers with the RS-232C interface is to set the
Printers printer type in the External I/O Port Configuration submenu.

To set the printer type, follow these steps:

1. Display the J/O menu by pressing the IO key.

2 Place the cursor on /O Port Configuration and press SELECT.
You will see the following submenu:

Externs) 1/0 Port Contiguratisn
Printer connectec to |{RS-232-C Controller connected to

R6~232-L Configuration HPIB Configure tion

Protocol HPIE Address :
Date Bits :
Step Bits 1
Perity :

Baud rete 9600

Printer Information

Printer Poper midtn :

3. If the Printer connected to field displays RS-232C skip to step 4.
Otherwise, place the cursor in the Printer conmected to HP-JB
field and press SELECT. The Printer connected to switches from
HP-IB to RS-232C.

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

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

Making Hardcopy Prints HP 1650B/HP 16518
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Setting The following attributes of the RS-232C interface mumst be set to the
RS-232C for correct configuration for your printer:

Your Non-HP 0 ROOW

Printer ¢ pumber of data bits

o number of stop bits

0 OS0HIAe
o Baud rate
o paper width

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

1. Press the KO key to display the /O menu

2. Place the cursor on 1O Port Configuration and press SELECT.
3. Place the carsor 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 al attributes that
you need to change.

5. 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.

HP 1650B/HP 16516 Making Hardcopy Prints
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I
Setting HP-I B
for HP Printers

Note é

Making Hardcopy Prints
8-4

The HP 1650B/51B interfaces directly with HP  PCL printers
supporting the printer command language. These printers must also
support HP-IB and “Listen Always." Printers currently available from
Hewlett-Packard with these features include:

o HP 2225A ThinkJet
¢ HP 2227B Quietjet
o HP 3630A option 002 PaintJet

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

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

For HP-IB printers, the Printer connect to field must be set to HP-IB
in the I/OQ Port Configuration menu You access the I/Q Port
Configuration menu by first accessing the J/JO menn, then the ¥/O Port

Conlfiguration.

HP 1650B/HP 1651B
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Starting the When you are ready to print, you will  need to know whether there is

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

screen.

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

70 MENU

DOlle
Print Screen
Print All
Discoperations
40 Port Configuration

External BNC Configuration
Selftests

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

HP 1650B/HP 16518 Making Hardcopy Prints
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Print All  The Print all option priats not only what is displayed on screen, but
also what is off screen a 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 in the graphics
mode because it has no off-screen data.

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

« Timing and State Format Specifications
o State Trace Specifications

o State Listing
|
What Happens When you press select to start the printout, the I/0O menu pop-up
during a disappears and an advisory PRINT in progress appears in the top
. 5 center of the display. While the data is transferred to the printer, the
Printout® logic analyzer’s keyboard deactivates. When the logic analyzer has
completed the data transfer to the printer, the advisory disappears and
the keyboard reactivates.
Don't worry! The Print in progress advisory won't appear in your
printout.
Making Hardcopy Prints HP 1650B/HP 1651B
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A

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 booklet.

L 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. Connect the power cable to the rear-panel line conmector 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 1651B Logic Analyzer Turn-on Check List
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Summar y 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 1650B/HP 1651B Making Hardcopy Prints
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B

Loading Demo Files from the Disk

To load the demo files from the disk, follow these steps:
1. Press the /O key on the front panel
2.Place the cursor on # Dii Operations 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 ofthe
screen. The center of the screen has an arrow on each side of the
display areapointing towardthe-center.

When yourfile selection isin the center, it will be displayed inbold
type.

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

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

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

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

HP 1650B/HP 16518 Loading Demo Files from the Disk
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Verify that your file selection is displayed in the box to the right of
Load from file. If it is not, repeat step 4. If the correct file is displayed,
continue to step 8.

8. Place the cursor on Execute and press SELECT.

The logic analyzer will load the file and display Lead operation
complete. You resume normal logic analyzer operation by selecting the
menu key for the menu you want to sec.

Loading Demo Files from the Disk HP 1650B/HP 1651B
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Herstellerbescheinigung
Hiermit wird bescheinigt, daB das Gerat/System
HP 1650B/HP 16518

in Ubereinstimmung mit den Bestimmungen von Postverfugung
1046/84 funkentstort ist.

Der Deutschen Bundespost warde das Inverkehrbringen dieses
Gerites/Systems angezeigt und die Berechtigung zur Uberprifung der
Seric auf Einhaltung der Bestimmungen cimgoninmms.

Zusatzinformation fiir Me8- und Testgerate

Werden MeB- und Testgerite mit ungeschirmten Kabeln und/oder in
offenen MeBaufbauten verwende, so ist vom Betreiber sicherzustellen,
daB die Funk-Entstorbestimmungen unter Betriebsbedingungen an
seiner Grundstiicksgrenze eingehalten werden.

Manuofacturer’s declaration

This is to certify that this product HP 1650B/HP 1651B meets the radio
frequency interference requirements of directive Vig. 1046/84. The
German Bundespost has been notified that this equipment was put into
circulation and was granted the right to check the product type for

Additional Information for Test- and Measurement Equipment

Note: If test and measurement equipment is operated with unshielded
cables and/or used for measurements on open set-ups, the user must
insure that under these operating conditions, the radio frequency
interference limits are met at the border of his premises.

Note: This declaration indicates compliance of this product with the German RFY
specificarions stated in the German Vig. 1046/84 directive.
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Timing Format Specification Menu

Introduction This chapter describes the Timing Format Specification menu and all
the pop-up menus that you will use on your timing analyzer. The
urpose and function of each pop-up menu is explained in detail, and
we have included many illustrations and examples to make the
explanations clearer.

Accessing the The Timing Format Specification menu can be accessed by pressing
Timina Format the FORMAT key on the front panel If the State Format Specification
g Menu is displayed when you press the FORMAT key, you will have to

Menu switch analyzers. This is not a problem it merely indicates that the last
action you performed in the System Configuration Menu was on the
state analyzer.

]

Timing Format The Timing Format Specification menu lets you configure the timing

Sp ecification anquzer to group channels from your microprocessor into labels you
assign for your measurements. You can set the threshold levels of the

Menu pods assigned to the analyzer, assign labels and channels, and specify
symbols. :

At power up, the logic analyzer is configured With a default setting.

You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example of setting vp configurations for the

Tii analyzer, refer to the Getting Started Guide or "Timing Analyzer
Measurement Example” in chapter 12 of this manual.

HP 1650B/HP 1651B Timing Format Specification Menu
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At power up the Timing Format Specification menu looks Hke that
shown below:

—
{FACHTAE 1 ]~ Tamasp Fermet Sewcificatasn

P

ABVIVINY ¥ e ——
Lebe) Pol 1S....87 ....0
oD

Figure 9-|. Timing Format Specification Menu

The Timing Format Specification menu for the HP 1651B is similar to

that for the HP 1650B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
case at power up. Any number of pods can be assigned to one analyzer,
from none to all five for the HP 1650B, and from none to two for the
HP 1651B. In the liming Format Specification menu, only three pods
appear at a time in the display. To view any pods that are off screen,
press the left/right ROLL key and rotate the KNOB. The pods are
always positioned so that the lowest numbered pod is on the right and
the highest numbered pod is on the left.

Timing Format Specification Menu HP 1650B/HP 16618
92 Front-Pane! Reference



Timing Format
Specification
Menu Fields

Label

HP 1650B/HP 16518
Front-Panel Reference

Five types of fields are present in the menu. They are:

o Label

o Polarity (Pol)
o Bit assignments
o Pod threshold
o Specify Symbols

A portion of the menu that is not a field is the Activity Indicators
display. The indicators appear under the active bits of each pod, next to
"Activity.” Whea the logic analyzer is connected to your target system
and the system is running, you will see § in the Activity Indicators
display for each channel that has activity. These tell you that the signals
on thie channels are transitioning.

Thcﬁcldsmtthormatmcnusareducribedinthciollawingscctions.

The label column contains 20 Label fields that YOu can define. Of the
20 labels, the logic analyzer displays only 14 in the Timing Format
Specification menu at one time. To view the labels that are off screen,
press the up/down ROLL key and rotate the KNOB. The labels scroll
up and down. To deactivate the scrolling, press the ROLL key again.

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

[Turn Tabel on
|Modify 1 shel

|Tu rn label off

Figure S-2 Label Pop-Up Menu
Turn Label On

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

Timing Format SpecHication Menu
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ModHy Label

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

Turn Label Off

Selecting this option turns the label off. When a label is turned off, the

bit assignments are saved by the logic analyzer. This gives you the
option of turning the label back on and still having the bit assignments
if you need them . The waveforms are also saved.

You can give the same name to a label in the state apalyzer asin the
timing analyzer without causing an error. The logic analyzer
distinguishes between them_ An exampie of this appears in "Using the
Timing/State Analyzer” in chapter 7 of the Getting Started Guide.

Polarity (Pol) Each label has a polarity assigned to it. The default for all the labels is

positive ( + ) polarity. You can change the polarity of a label by
placing the carsor on the polarity field and pressing SELECT. This

toggles the polarity between positive ( + ) and negative ( — ).
In the timing analyzer, negative polarity inverts the data.

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

The convention for bit assignment is:

% (asterisk) indicates asstgnedbn
. (period) ndicates unassigned bit

Timing Format Specification Menu HP 1650B/HP 16518
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At power up the 16 bits of Pod 1 are assigned to the timing analyzer
and the 16 bits of Pod 5 are assigned to the state analyzer. To change a
bit assignment configuration, place the cursor on a bit assignment field
and press SELECT. You will see the following pop-up menu.

18 87 0
[» ...... ..l.'-.ll

Figure 9-3. Bit Assignment Pop-Up Menu

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

Assigning one channel per label may be handy in some applications.
This is illustrated in "Using the Timing/State Analyzer" in chapter 7 of
the Getting Started Guide and chapter 12 of this manual. Also, you can
assign a channel to more than one label, but this usually isn't desired.

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

Channels assigned to a labe! are numbered from right to left by the
logic analyzer. The least significant assigned bit (LSB) on the far right
is numbered 0, the next assigned bit is numbered 1, and so on. Since 32
channels can be assigned to one label at most, the highest aumber that
can be given to a channel is 31. Although labels can contain spit fields,
assigned channels are always numbered consecatively within a label as
shown in figure 9-4. :

HP 1650B/HP 1651B liming Format Specification Menu
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Pog 3 Pog 2 Pog 1

L T 1 L i | L ™ |
Activity >
Lapel Pol1S . ... 87....0 5....87....0 15....87 ....0
{ooe..... onvenes] l---...-;*..,o-'. sssnsusasenvane
Bi 31 Bit 19 Bhe Bko

Figure ¢-&, Numbering of Assigned Bits

Pod Threshold Each pod has a threshold level assigned o it For the HP 1651B Logic
Analyzer, threshold levels may be defined for Pods 1 and 2 individualy.
For the HP 1650B Logic Analyzer, threshold levels may be defined for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold Of one Will change the threshold oft&e other,

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

TTL
ECL

Eslr-det ined] -

Figure 8-5. Pod Threshold Pop-Up Menu

TTL sets the threshold at + 1.6 volts, and ECL sets the threshold at
—1.3 volts.

The User-defined option lets you set the threshold to a specific voltage
between —9.9 Vand + 9.9 V. If you select this option you will see a

Numeric Entry pop-up menn as shown.
Pod Threshold (Done)
+ 0.0V

Figure 8-6. User-Defined Numeric Entry Pop-Up Menu

Timing Format Specification Menu HP 1650B/HP 1651B
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You can change the value in the pop-up either with the keypad on the
front panel or with the KNOB, which you rotate until you get the
desired voltage. When the correct voltage is displayed, press SELECT.
The pop-up will close and your new threshold will be placed in the pod
threshold ficld.

Specify Symbols  The Specify Symbols field differs from the other fields in the Timing

Menu

HP 1650B/HP 1651B
Front-Panel Reference

Format Specification menu in that it displays a complete menu instead
of a pop-up.

The logic analyzer supplies Tii and State Symbol Tables in  which
you can define a mnemonic for a specific bit pattern of a label. Whea
measurements are made by the timing analyzer, the mnemonic is

displayed where the bit pattern occurs if the Symbol base is selected.

It is possible for you to specify up to 200 symbols in the logic analyzer.
If you have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have 150, leaving 50 available for

apalyzer 2.

To access the Symbol Table in the Tii Format ~Specification menn,
place the cursor on the Specify Symbols field and press SELECT. You
will see a new menn as shown in figure 9-7. This is the default setting
for the Symbol Table in both the timing and state analyzers.

FRENIAE Y ~ Sgmme! Teble . @
Lot BT tees g czT
ST

Figure 8-7. Symbol Table Menu
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Speclfy Symbols There are four fields in the Symbol Table menu. They are:
Menu Fields o Label

+ Base
¢ Symbol view size
e Symbol name

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

Figure 9-8. Label Pop-Up Menu

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

Base  The Base field tells you the numeric base io which the pattern will be
specified. The base you choose here will affect the Find Pattern field of
the Timing Trace Specification menu. This is covered later in this

chapter.

Timing Format Specification Menu HP 1650B/HP 18518
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Note #

HP 1650B/HP 16518
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To change the base, place the cursor on the Base field and press
SELECT. You will see the following pop-up menu.

Figure 9-Q. Base Pop-Up Menu

If more than 20 channels are assigned to a label, the Binary option is
not offered in the pop-up. The reason for this is that when a symbol is
specified as a range, there is only enough room for 20 bits to be
displayed on the screen.

Decide which base you want to work in and choose that option from
the numeric Base pop-up menu.

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

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

Timing Format Specification Menu
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Symbol View Size The Symbol View size field lets you specify bow many characters of the
symbol name will be displayed when the symbot is referenced in the
Thing Trace Specification menu and the Thing Waveform menu
Selecting this field gives you tbe following pop-up.

wl» olola|jo]n]afw

BN T Y s

t ft |t
olur]a

Figure 9-10. Symbol View Size Pop-Up Menu

You can have the logic analyzer display from 3 to all 16 of the
characters in the symbol name. For more information see "Timing
Trace Specification Menu” in Chapter 10 and the "Timing Waveforms

Menn" in Chapter 11,

Symbol Name When you first access the Symbol Table, there areno symbols
specified. The symbol name field reads "New Symbol.* If you select this
field, you will see an Alpha Entry pop-up menu on the display. Use the
pop-up menu and the keypad on the front panel to enter the name of
your symbol. A maximum of 16 characters can be used in a symbol
name. When you select the Done field m the Alpha Eatry pop-up menu

the name that appears in the symbol name field is assigned and two
more fields appear in the display.

Timing Format Specification Menu HP 16850B/HP 16515
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MACHINE 1 ~ Gymbel Tesle
Syave)

Lebet Bese v wize 5]

Figure 9-1 1. Symbol Defined as a Pattern

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

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

Specify Pattern:
85C4

Figure 912 Specify Pattem Pop-Up

If the symbol is defined as a range, two fields appear in which you
specify the upper and lower boundaries of the range.
MICHINE 1 - Sgube) Tadte

Symto!
Level Case vieu taze €]
b iPettern] [aSc4 ]
&=

Figure 813, Symbol Defined as a Range

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

Specify Number:
1FFF

Figure S-14. Specify Range Pop-Up

HP 1650B/HP 16518 liming Format Specification Menu
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Leaving the
Symbol Table
Menu

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

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

|nodif y symbol
Insert new gymbo]l
Delete symbol

Figure 8-15. Symbol Pop-Up Menu

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

The second option in the pop-up is Insert new symbol. It allows you to
specify another symbol Whes you select it, youwilisee an AlphaEatry
pop-up menu. Use the menu and the keypad on the front panel to enter
the name of your mew symbol. \When you select Done, your new symbwol
will appear tn the Symbol Table. The third option in the pop-up is
Delete symbol. If you select this option, the symbol will be deleted from
the Symbol Table.

When you have specified al your symbols, you can leave the Symbol
Table menu in one of two ways. One method is to place the cursor on
the Done field and press SELECT. This puts you back in the Format
Specification menu that you were in before entering the Symbol Table.
The other method is to press the FORMAT, TRACE, or DISPLAY
keys on the front panel to get you into the respective menu.

Timing Format Specification Menu HP 16508/HP 16518
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10

Timing Trace Specification Menu

introduction

This chapter describes Timing Trace Specification menu and al the
pop-up menus that you will use on your timing analyzer. The purpose
and function of each pop-up menu is explained in detail, and we
have included many illustrations and examples to make the
explanations clearer.

Accessingthe
Timing Trace
Specification
Menu

The Timing Trace Specification menu can be accessed by pressing the
TRACE key on the front panel. If the State Trace Specification menu
is displayed when you press the TRACE key, you will have to switch
analyzers. This is not a problem, it merely indicates that the last action
you performed in the System Configuration Menus was on the state
analyzer.

|

Timing Trace The Trace Specification menus allow you to configure the logic
Specification analyzer to capture only the data of interest in your measurement. In
Menu the timing analyzer you can configure the analyzer to trigger on specific

HP 1650B/HP 1651B
Front-Pad Reference

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

At power up, the logic analyzer is configured with a defauit setting.
You can use this default setting to make a test measurement on the
system under test. It can give you an idea of where to start your
measurement. For an example on setting up configurations for the
Timing analyzer, refer to the Getting Started Guide or "Timing Analyzer
Measurement Example” in Chapter 12 of this manual.

Timing Trace Specification Menu
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At power up the Timing ‘Trace menn looks like that shown below.

PADNTAE 7 )~ Tamas Trece Speciliestise
Trees asdsfg)Riitive]

armed by Acqutsttien mees [Trensivpral ] |
e > BT
owe > D]
Fana

Prartern EE

sresest vor 5]

Then find
fege

Figure 10-. Timing Trace Specification Menu

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

Tf mfng Trace The fields in the Tii Trace Specification menu are:
Specification « Trace mode
Menu Fields e Armedby

o Acquisition mode

(o [

o Base

« Find Pattern

« Pattern Duration (present for )
o Then find Edge

These are described in the following sections.

Timing Trace Specification Menu HP 16508/HP 1651B
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Trace Mode With the Trace Mode field you specify the mode in which the timing
analyzer will trace. You have two choices for Trace mode: Single and
Repetitive. If you place the cursor on the field and press SELECT, the
field toggles from one mode to the other.

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

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

Armed By The Armed by field lets yon specify how your timing analyzer is to be
armed. The analyzer can be armed by the RUN key, the other analyzer,
or an external instrument through the BNC Input port.

When you select the Armed by field, a pop-up menu appears like that
shown below. Use this menu to select the arming option for your
analyzer. :

Run ‘

BNC_Input
MACHINE 2 |

Figure10-2. Armed By Pop-Up Menu

Acquisition Mode The Acquisition mode field allows you to specify the mode in which
you want the timing analyzer to acquire data. You are given two
choices for the mode of acquisition: Transitional and Glitch . If you
place the cursor on this field and press SELECT, the field toggles from
one mode to the other.

HP 1650B/HP 1651B Timing Trace Specification Menu
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Transitional Acquisition Mode

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

Transitional timing always samples at a rate of 100 MHz

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

Figure 10-3 illustrates Transitional acquisition, comparing it to
Traditional-

i 1 ] ] 1 1 ] 1
S S SN
] 1 t | ] 1 L] 1 I 1 I
oweeL 2 —L R N I N U S N R
L9 —r i i : i T T ;
Tmersmn il
WHER TRADITIONAL
I,‘:,"gm ﬁ‘ 1 f Ja 4I s l z 1 l 1[0 1}1 12 1]3 ‘lxd xls 'I'G 1'7 1'.0 119 zlo 2)1 2|2 zla zIA
mER I glllllﬁlllll L I
WEN TRANSTTIONAL |
SIuING STORES v Tz EY Y TR %‘
Figure 10-3. Transitional vs. Traditional Acquisition
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Traditional timing samples and stores data at regular intervals.
Transitional timing samples data at regular intervals but stores a
sample only when there has been a transition on one or more of the
channels. This makes it possible for Transitiona tmimg to store more
mformation ip the same amount of memory.

Glitch Acquisition Mode

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

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

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

Then find

Edge ]

(0]

r
gliten [ ... ]
Figure 10-4. Glitch Specification Field

With these glitch detection fields you specify on which channel or
channels you want the analyzer to look for a glitch. These fields are
discussed in more detail in "Then Find Edge” later in this chapter.

Glitch Acquisition mode causes the storage memory to be cut in half
from |k to 512. Half the memory (512) is alocated for storing the data
sample, and the other half for storing the second traasition of a glitch
in a sample. Every sample is stored.

Timing Trace Specification Menu
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The sample rate varies from 20 Hz to 50 MHz (50 ms/sample to
20 ns/sample) and is antomatically selected by the timing analyzer to
insure complete data in the window of interest.

‘When your timing analyzer triggers on a glitch and displays the data,
the glitch appears in the waveform display as shown below.

-— GLITCH

AN A

ANALYZER
INPUT

GLITCH DISPLAYED

" ON REXT SAWPLE
ANALYZER
DISPLAY

OreSmos

Figure 10-5. Glitch In liming Waveform

Label The Label fields contain the labels that you define in the Timing
Format Specification menu. If there are more labels than can fit on
screen, use the lefi/right ROLL key and the KNOB to view those that
are not displayed.

Base The Base fields allow you to specify the numeric base in which you
want to define a partern for a label The Base fields also let you use a
symbol that was specified in the Timimg Symbol Table for the pattern.
Each label has its own base defined scparately from the other labels. If
you select one of the Base fields, you will see the following pop-up
menu. Decide which base you want to define your pattern in and select

that option.

Figure 10-6. Base Pop-up Menu

Timing Trace Specification Menu HP 1650B/HP 16518
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Find Pattern

HP 1650B/HP 1651B
Front-Panel Reference

One of the options in the Base pop-up is ASCII . It allows you to see
characters that are represented by the pattern you specified in the
Fmd Pattern Geld.

Lapel >
Bese > ASCIT
Find

Pattern s X

Figure 10-7. ASCIl Defined as Numeric Base

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

the pattern represeats.

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

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

During a run, the logic anatyzer looks for a pattern in your data which
is the logical AND of all the labels’ patterns. That is, it looks for a
simultaneous occurrence of the specified patterns. When it finds the
pattern, it triggers at the point that you specified in the Then find Edge
fields. See “Then Find Edge" later in this chapter for more information
about edge triggering.

You select a Fmd Pattern field with one of two methods. The first
method is to place the cursor on the Fmd Pattern field and press
SELECT. The second method is to place the cursor on the Find
Pattern field and press one of the alphanumeric keys on the front-panel
keypad. Both methods give you a pop-up similar to that shown in figure
10-8.

liming Trace Specification Menu
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Specify Pettern:
2425

Figure 10-8. Specify Pattern Pop-Up for Find Pattern

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

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

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

field looks similar to that beiow:
Label > | POD 1 I
Bese > [ Sumbol |
Find

Pattern labsolute 2425)

Figure 10-9. Symbol Defined in Base Fii
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If you select this field you get a pop-up similar to that shown:

Symbo! sel ection

¢ absolute
READ
WRITE

Figure 10-10. Symbol Selection Pop-Up for Find Pattern

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

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

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

Pattern Duration  There are two fields with which you specify the Pattern Duration. They

(present for ) are located next to present for in the Tiig Trace
Specification menu. You use these fields to tell the timing analyzer to
trigger before or after the specified pattern has occurred for a given

length of time

HP 1650B/HP 16518 Timing Trace Specification Menu
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The first field can be set to " > " (greater than) or " < " (less than). If
you place the cursor on this field and press SELECT, it toggles

between > and <. The second field specifies the duration of the
pattern. If you select > in the first field, you can set the duration to a
value between 30 ns and 10 ms. If you select < in the first field you can
set the duration to a value between 40 ns and 10 ms. ¥f you attempt to

set the duration to a valae outside the given range, the amalyzer will
automatically set it to the nearest hit.

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

hmeric ENtry  Q

(ms)

:@ 5
Q

Figure 10-11. Pattern Duration (present for) Pop-Up

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

Note é If you press a key on the keypad to open the pop-up, the number that
you pressed will appear in the entry field replacing the previous value.
To restore the original value press the CLEAR ENTRY  key.

Timing Trace Specification Menu HP 1850B/HP 1651B
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As an example, suppose you configure the present for field as
shown:

present for I >
Figure 10-12. Example of Pattem Duration (Greater Then)

This configuration tells the timing analyzer to look for the pattern you
specified that occurs for a period of time greater than 50 ns. Once the

timing analyzer has found the pattern, it can look for the trigger.

Choosing < (less than) forces glitch and edge triggering off, and the
timing analyzer triggers immediately at the end of the pattern that
meets the duration requirements. The fields with which you specify

edges and glitches don't appear in t&e mean. For instance, if you
configure the preseat for field as shown:
presant TOr I<

Figure 10-13. Example of Pattern Duration (Less Than)

The analyzer will trigger when it sees the pattern you specified that
occurs for a period less than 100 ns. The pattern maust also be valid for
atleast 20 ms.

Then Find Edge With the Then find Edge fields you can specify the edges (transitions)
of the data on which your timing analyzer triggers. You can specify a
positive edge, a negative edge, or either edge. Each label has its own
edge trigger specification field so that you can specify an edge on any
channel

Whea you specify an edge on more than one channel, the timimg
analyzer logically ORs them together to look for the trigger point. That
is, it triggers when it sees any one of the edges you specified. It also
AND:s the edges with the pattern you specified in the Find Pattem
fields The logic analyzer triggers on au edge following the valid

duration of the pattern while the pattern is still present. To  specify an
edge, place the cursor on one  of the Then find Edge fields and  press
SELECT. You will see a pop-up similar to that shown in the following

figure.

HP 1650B/HP 16518 Timing Trace Specification Menu
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----------------

Figure 10-14. Specify Edge Pop-Up for Then Find Edge

Your pop-up may look different than this depending on the number of
channels you assigned to the label. Each period in the pop-up indicates
tImtnocdgeisspecihdforth2itchamu.L

To specify a negative edge, place the cursor on one ofthevperiodsin
the pop-up and press SELECT once. The period changes to {, as
shown:

F.cuu Eope:

eee seve ss s

Figure 10-15. Negative Edge Specified

To specify a positive edge, place the cursor on one of the periods and
press SELECT twice. The period changes to 4, as shown:

[slncifu Edgs: ]

deTe tees vree oo

Figure 10-16. Positive Edge Specified

If you want the analyzer to trigger on either a positive or a negative
edge, place the cursor on a period and press SELECT three times. The

period changes tol , as shown:
[Spnc.tfu Edge: ]

dote Beve wver sene

Figure 10-17. Either Edge Specified
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If you want to delete an edge specification, place the cursor on the
arrow for that channel and press SELECT until you see a period. To
clear an entire label, press the CLEAR ENTRY key on the front panel

‘When you have finished specifying edges, place the cursor on the
Done field and press SELECT to close the pop-up.

Note ﬁ If you are not in Binary basc, you will see dollar signs ($$..) in the Then
find Edge ficld when you close the pop-up. These indicate that edges
have been specified; however, the logic analyzer can't display them
correctly unless you have selected Binary for the base.

Glitch Triggering. When you set the Acquisition mode on Glitch a
glitch detection field for each label is added to the screen. These fields

allow you to specify glitch triggering on your timing analyzer. Selecting
one of these fields brings up the following pop-up menu.

-chzfu 8litch: ]

Figure10-18.Specify GlitchPop-Up for ThenFind Glitch

Your pop-up may look different depending on the number of channels
you have assigned to the label Each period indicates that the channel

has not been specified for ghtch triggering.
To specify a channel for glitch triggering, place the cursor on onc of the

periods and press SELECT. The period is replaced with an asterisk,
indicating that the logic analyzer will trigger on a glitch on this channel

I'Sp-c;fg 61itch: ]

OO ,,.. .ove eorr

Figure 10-19. Glitches Specified
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If you want to delete a glitch specification, place the cursor on the
asterisk and press SELECT. The asterisk is replaced with a period.

Note é If you are not in Binary base, you will see dollar signs ($3..) in the
Glitch field when you close the pop-up. This indicates that glitches

have been specified; however, the logic analyzer can't display them
correctly unless you have selected Binary for the base.

‘When more than one ghitch has been specified, the logic analyzer
logically ORs them together. In addition, the |ogic analyzer ORs the
ghtch specifications with the edge specifications, then ANDs the result
with the pattern you specified in the Find Pattern ficlds in order to find
the trigger point. A boolean expression illustrating this is:

(glitck + glitch + edge + edge) * pattern

Note # If you select ¢ (less than) in the present forf i el d, edge and glitch

triggering are turned off. The Then find Edge or Glitch field no longer

appears on the screen. The logic analyzer then triggers only on the
partern specified in the Find Pattern fields.

Timing Trace Specification Menu HP 1650B/HP 16518
lo-14 Front-Panel Reference



11

Timing Waveforms Menu

Introduction The Timing \Waveforms menu is the display menu of the timing
anmalyzer. This chapter describes the Timing Waveforms menu and how
to interpret it. It also tells you how to use the fields to manipulate the
displayed data so you can find your measurement answers.

These are two different areas of the timing waveforms display: the
menu area and the waveforms area. The menu area is in the top
one-fourth of the screen and the waveforms area is the bottom
three-fourths of the screen.

BRLTEST ) - tumtop Nevetorms

——

Accumsiote

TimeoLy Daley Sempie pertes = 10 as

Figure 11-1. Timing Waveforms Menu

HP 16508/HP 1651B Timing Waveforms Menu
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The waveforms area displays the data that the timing analyzer acquires.
The data is displayed in a format similar to an oscilioscope with the
horizontal axis representing time and the vertical axis representing
amplitude. The basic differences between an oscilloscope display and
the timing waveforms display are: in the timing waveforms display&e
vertical axis only displays highs (above threshold) and lows (below
threshold). Also, the waveform lows are represented by a thicker line

for easy differentiation.

[EE0KTIVG ] ~ Yuming mevetsrme
ferxers % to Trig |
Accwinte 0 to Trig |
TimesDtv oeley |

Figure 13-2. Timing Waveforms Menu with 24 Waveforms

[ ]

Accessing the The Timing Waveforms Menu is accessed by the pressing the

Timing DISPLAY key on the front pamel when the timing analyzer is on It will
automatically be displayed when n press RUN.

Waveforms / Py you pr

Menu

Timing Waveforms Menu HP 1650B/HP 1651 B
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Timing
Waveforms
Menu Fields

Markers

Note é

HP 1650B/HP 1851B
Front-Panel Reference

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

[BE000TIMNG | = Timdsg MeveTorms
Merkers [ Time | X 1o Trig | 3 ) [Timax 1501

recwmtote  [OTT ] 0 to Trig | at [X erker] m -
Timemtv [ 500 ns | ostay | 0 s}

Figure 14-3, liming Waveforms Menu Fields

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

0 O

¢ Time

e Patterns

¢ Statistics

o Markers Off/Sample Period

When the markers are off they are not visible and the sample period is
displayed In transitional timing mode, the sample period will always be
10 ns. In Glitch, the sample period is controlled by the Time/Div setting
and can be monitored by turning the markers off.

The sample period displayed is the sample periad of  the last

acquisition. If you change the Time/Div setting, you must press RUN to
initiate another acquisition before the sample period is updated-

Although the markers are off, the logic analyzer still performs statistics,
so if you have specified a stop measurement condition the
measurement will stop if the pattern specified for the markers is found.

fersers
Accumul ete

Time /iy Detay Sesmple perisd = 10 3

Figure 114. Markers Off
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Markers Time When the markers are set CO Time, you can place the markers on the
waveforms at events of interest and the logic anatyzer will tell you:

e Tii X to Trig(ger)
« Time O to Trig(ger)
¢ TimeXtoO

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

When the cursor is on cither the X to Trig or O to Trig fields, you can
also enter a value directly from the keypad without pressing SELECT.

- Tmiag

nercers T x {F W e @B e
Accemsiate {017 Jo ™ s t (X nerear]
Tieemiy 500 7 ] — '

Flgure 11-S. Markers Time

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

~ Timing Neveterms Macker fovemsant(Sene)
nerxers X 10 Trig []X to Trigger ~4%¢ ns
Accusulste 0 to Trig Ot irigger 229 m
Time/D1v Doty 0 5] (MmZXtos Tioms

Figure 11-8. Time X to O Pop-up _
If you rotate the KNOB while this pop-up is open, both X and O
markers will move, but the relative placement between them will not
change.

Timing Waveforms Menu HP 1650B/HP 1651B
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Markers Patterns When the markersare set tO patterns, you can specify the patterns on
which the Jogic analyzer will place the markers. You can also specify
how many occurrences of each marker pattern the logic analyzer looks
for. This use of the markers allows you to find time between specific
patterns in the acquired data.

FETET) - Timing savarorms
nerkers Find wx=pattern [ 0] from Trigger

Accumulste [ 1% Find o=pettern 0] from
Time/Div Deley Time X to O o s

Figure 11-7. Markers Patterns

Patterns for each marker (X and O) can be specified. Patterns can be
specified for both markers in each label. The |ogic analyzer searches
for the logical "and” of patterns for all labels even though only one label
can be displayed at a time. You can also specify whether the marker is
placed on the pattern at the beginning of its occurrence (entering) or at
the end of its occurrence (leaving) as shown in figure 11-8.

fMerker Petternc
tewel [A__ ]  Buse

X narker > pattern

o rerker > pattern

Stop lnuurmntnl X=0 l l LIC! !ﬂ!ﬂ “ 10 ﬂtl
Store exception to gisk: [OA ] File neme [EXCEPTION
File description [ ]

Figure 11-8. Marker Patterns pop-up menu

Stop Measurement. Another feature of markers set to patternsis the
Stop measurement when Time X-O . The options are: Less than,
Greater than, In range, Not in range

With this feature you can use the logic analyzer to look for a specified
time or range of time between the marked patterns and have it stop
acquiring data when it sees this time betwecn markers. (The X marker
must precede the 0 marker.)

HP 1650B/HP 16518 Timing waveforms Menu
Front-Pane! Reference 115



Note é

Markers Statistics

Accumulate Mode

liming Wawveforms Menu
11-§

Also available is Store exception to disk which allows you to specify a
file on the disk that exceptions can be stored in. The default filepame is
EXCEPTION.

The upper and lower range boundaries must not be the same value. For

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

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

o Number of total runs

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

o Minimum time between the X and O markers

Maximum time between the X and O markers

Average time between the X and O markers

Statistics are based o the time between markers which are placed on
specific patterns. If a marker pattern is not specified, the marker will
be placed on the trigger point by the logic analyzer. In this case the
statistical measurement will be the time from the trigger to the
specified marker. How the statistics will be updated depends on the
timing trace mode (repetitive or single).

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

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

Accumulate mode is selected by toggling the Accumulate ON/OFF
field in the Timing Waveforms meau. When accumulate is on, the

timing analyzer displays the data from a current acquisition on top of
the previouslyaquired data

HP 1850B/HP 16518
Front-Panel Reference
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Marker

HP 1650B/HP 1651B
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When the old data is cleared depends on whether the trace mode is in
single or repetitive. In single, new data will be displayed on top of the
old each time RUN is selected as long as you stay in the Timing
Waveforms menu between runs. Leaving the Timing Waveforms menu
always clears the accumulated data. In repetitive mode, data is cleared
from the screen only when you start a run after stopping acquisition
with the STOP key.

The At X (or O) Marker fields allow you to select either the X
or O markers. You can place these markers on the waveforms of any
label and have the logic analyzer tell you what the pattern is. For
example, in the timing waveforms display (figure 6-8) the number 35 to
the right of the Delay field is the pattern in hexadecimal that is
marked by the O marker. The base of the displayed field is determined
by the base of the specified label you selected in the Timing Trace

[£8050TIG | ~ Timing meversres
nerxers [__Tims ] x to Trig |

fAccuwuistle ]orv ] 0 to Trig

Twemw 30 w]  oney [0 5]

Figure 11-S. At 0 Marker ADDR fields

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

You can toggle the At Marker field between the X and 0
markers.

Timing Waveforms Menu
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Time/Div (time
per division)
Field

Note 5

Note #

liming Waveforms Menu
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The next field to the nght of the At Marker field will pop up
when selected and show you all the labels assigned to the timing
analyzer as shown below.

ESSSOTING] - Vimtey mevatorns
nerxers [__Tism ) x 1 Trig o ) (g x 100 1.420
3

accumuiste  [OfT 10 o Yrag [ T. @0 us] at g
‘n-lllnvl S00 ns Getey [ 35 ¢

|

©
” .ﬂT_‘—'—' = S, WS o €
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Figure 11-10. Label Option Pop-up

The time per division field allows you to change the width of the time
window of the Timing Waveforms menu.

Whea the pop-up is open you can change the time per division by
rotating the KNOB or entering a numeric value from the keypad. When
you rotate the KNOB, the time per division increments or decrements
in 1-2-5 sequence from 10 ns/div to 50 ms/div.

Sample period is fixed at 10 as i the Transitional acquisition mode.

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

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

HP 1650B/HP 1651B
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D6|8.y Field The Delay field aliows you 10 enter a delay. The delay can be either
positive or negative. Delay allows you to place the time window
(selected by Time/Div) of the acquired data at center screen.

The inverted triangle in the horizontal center of the waveforms area of
the display represents trigger + delay. The vertical dotted line
represents the trigger point (see figure 6-10).

[EB0COTITNG | ~ Timieg meveterss
reors CYE ¢ 7 [0 L% w
Accusutete 0 teTrig__630ns] AL
Tise/o1y berny 0

x

Figure 11-1 1. Trigger and Trace Points

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

HP 1650B/HP 1851B liming Waveforms Menu
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In Glitch mode the maximum delay is 25 seconds, which is controlied
by memory and sample period (512 x 50ms). The sample rate is also
dependent on the delay setting. It is represented by the following
formula:

if delay < 201s
Hwdelay = 20 ns (this is an instrument constant)

if delay > 10ms
Hwdelay = 10 ms

cise Hwdelay = delay (delay setting in timing waveforms menu)
Sampie period = larger of:
Time/Div =~ S or
absolute value [(delay — Hwdelay) + 256]
If sample period > 50 ms
Then sample period = 50 ms

Timing Waveforms Menu HP 1650B/HP 16518
11-10 Front-Pane! Reference
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Timing Analyzer Measurement Example

Introduction

HP 1650B/HP 18518
Front-Panel Reference

In this chapter you will learn how to nse the timing analyzer by setting
up the logic analyzer to make a simple measurement. We give you the
measurement results as actually measured by the logic analyzer, since

you may not have the same circuit available.

The exercise in this chapter is organized in a task format. The tasks are
ordered in the same way you will most likely nuse them once you become
an experienced user. The steps in this format are both numbered and
lettered. The numbered steps state the step objective. The lettered
steps explain how to accomplish each step objective. There is also an
example of 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 of the Getting Started Guide. If you can set up
each menu by just looking at the menu picture, go ahead and do so. If
you need a reminder of what steps you need to perform, follow the
numbered steps. If you still aced 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 so you can see what it
looks like on screea.

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.

Timing Analyzer Measurement Example
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Problem In this exercise, assume you arc designing a dynamic RAM memory
(DRAM) controller and you must verify the timing of the row address

Solving with strobe (RAS) and the column address strobe (CAS). You are using 2
the Timing 4116 dynamic RAM and the data book specifies that the minimum time
Analyzer 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 beach. Since the timing analyzer will
do just fine when you don’t need voltage parametrics you decide to go
ahead and use the logic analyzer.
|
What Am | After configuring the logic analyzer and hooking it up to your circuit
Golng to under test, you will be measuring the time (x) from when the RAS goes
low to when the CAS igh, as shown below.
Measure? goeshigs,
(X
—
RAS ——[_._
CAS —] :—
©1650m05
Figure 12-1. RAS and CAS Signals
Timing Analyzer Measurement Example HP 16508/HP 1651B
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How Do | Inordcrtomake'dlisﬁmingmcanuemcnt,yonmustconﬁgmcthclogc
Configure the mbwasaﬁmmz;nﬂthﬂ:rﬁyfoﬂowingthmsrepsyouwﬂl
_ogicAnalyzery cobgueAnalyzer 1as the tming 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 comner of the
display and press SELECT.

b. Place the cursor on System and press SELECT.

2. In the System Conﬁgu.rationmeﬁu, 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. Placethecursor 0N Timing and pr esSSELECT.

Spstan Configuratisn

ssaigzer 2
Unasetigneg Peee

Type: [T J ( Pso 2

[T

Figure 12-2. System Configuration Menu

HP 1650B/HP 18518 liming Analyzer Measurement Example
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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 "How to Enter Alpha Data" in chapter 3 if you need a
reminder).

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

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

Timing Analyzer Measurement Example HP 1650B/MHP 16518
124 Front-Panel Reference



I
Connecting the  Atthis 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 hook Pod
1bit 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.

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

uressignen Poss
Ped 2 )

Figure 12-3. Activity Indicators

HP 1650B/HP 16518 liming Analyzer Measurement Example
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Configuring the Now that you have configured the system, you are ready to configure
Timing Analyzer the timing analyzer. You wil be:

o Creating two names (labels) for the input signals
¢ Assigning the channels connected to the input signals
o Specifying a trigger condition

1. Display the TIMING FORMAT SPECIFICATION menu.
a. Press the FORMAT key on the front panel

2. Name two labels, one RAS and one CAS.

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

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

R8T TEST |- Tining Formst Spacificetiss

1

detivity >
Lepel Pol 1S5....87 ... O

Figure 12-4. Timing Format Specification Menu

Timing Analyzer Measurement Example HP 16508/HP 16518
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¢. With the Alpha Entry pop-up, change the name of the label to
RAS.

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

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

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

b. Any combination of bits may be assigned to this pod; however,
you will want only bit 0 assigned to the RAS label The easiest
way to assign bits is to press the CLEAR ENTRY key to
unassign 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 0 indicating Pod 1 bit 0 is now assigned to the
RAS label. Place cursor on Done and press SELECT to close
the pop-up.

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

HP 1650B/HP 16518 Timing Analyzer Measurement Example
Front-Panel Reference 12-7



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

Trigger the display of the TIMING WAVEFORMS menu, you need to tell the
o logic analyzer when to trigger. Since the first event of interest is when
Condition the LRAS is asserted (negative-going edge of RAS), you need to tell

the logic analyzer to trigger on a negative-going edge of the RAS signal
1. Select the TIMING TRACE menn by pressing the TRACE key.

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

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

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

c. Place the cursor or Done and press SELECT. The pop-up
closes and a $ will be located in this field. The § indicates an
edgehasbeenspeaﬁedcventhongmcan’tbeshownmthe

E-l_“':' Lag Trece
Trace mess[_Singis ]
armen py [ 3 cquisition meae [ Transitiorar ] |

Levet >
vove > [meJlbe ]

Fing

raciern 0]

sroseat tor [3]

Teas 1ind

Eepe [ 1

Figure 12-5. Trigger Edge Specified
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Acqulrlng the Now that you have configured and connected the logic analyzer, you

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

BRan TEST )~ Timtag teveterws
Rerxers X 10 Trig
fccumigte D e Trig |
Timediv Deley

Figure 12+8. liming Waveforms Menu

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 area (horizontal center).

Now is the time to load the timing measurement demo file from the
discif you wish. The file name is TIMINGDEMO. Refer to "Load
Operation” in chapter 6 if yon nced a reminder on how to load a file.

HP 1650B/HP 16518 liming Analyzer Measurement Example
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The Timing
Waveforms
Menu

TheXand O

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

e The Xand O
o TheV

o The vertical dotted line

The X and O are markers you use to find your 8NSWer. 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 ceater of the display when X to trig (ger) and O to trig (ger) are
both 0.000 s (see example below).

BRST TEST ] ~ Vamieg Mevetorws
nerkers [__Time ] x to Trig | 'S

Tise X Lo D o s
accumwiote (O] 0 to veig | l% "
Time /Dty 100 ns s <

Figure 12-7. X & O Markers

liming Analyzer Measurement Example HP 1650B/HP 1651B
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The v The W(inverted triangle) indicates the trace point. Remember, trace
point = trigger + delay. Since delay in this example is 0.000 s, you will
sec 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 the
Dotted Line Timing Trace Specification menu. The vertical dotted line is at center
screen under the inverted triangle and is superimposed on the

negative-gomg edge of the RAS signal.

[R5 _JEST ]~ Timieg tevsforms

nareers x g o) MRzog) 1w
Accusuiate D to Trig $0 a3 at

e s
Tise/OLY Serey [ 1
r "

]
|

Figure 12-8. inverted Triangle & Vertical Dotted Line
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Configuring the  Now that you have acquired the RAS and CAS waveforsms, you need to

Displa configure the Timing Waveforms menu for best resolution and to
play obtain your answer.

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

AR ISR

CAS
01850008

Figure 12-9. RAS and CAS Signals

L Place the cursor on Time/Div and press SELECT . The lii
pop-up appears, showing you the carrent setting.

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

BN TEST |~ Tamteg mvererms
nerkers [__Tume 1K to Trig v) [Tieex to0 o s
Accumuivte  [OTT ] 0 1o Trig | 0_s] At [Xharser] WS ]
) °
”~

TisesDtv Detey | o ¢

Figure12-10.Changing Time/Div
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Making the ‘What you want to know is how much time elapses between the time
and 0 markers to quicklyfind the answer. Remember, you specified
the negative-going edge of the RAS to be your trigger point; therefore,
the X marker should be on this edge if X to Trig = 0. If not, follow
steps1and 2.

1. Place the cursor on the X to Trig field and press SELECT . A
pop-up will appear showing you the current time from the X

marker to the trigger, however, you don't need to worry about
this number now.

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

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 0
toTrig = 710 ns.

ESTEST |~ Taming vevetorme
nerkers [ Time | x te Trig

710 s

ccemats B0 10 i IR ot e [me]
Twesiv[_200 a5 ]  Deley | C_+] °

Figure 12-1 1. Marker Placement
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Finding the Your answer could be caiculated by adding the X to Trig and Oto
Answer Trig times, but you don't need to bother. The logic amalyzer has already
calculated this answer and displays it in the Time X to O ___ field.

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

designed properly.

DRAT TEST | - Vimisy mvarerms

nerxers [ Time X te Trig
Accumulate , 0 lo Trig
Tmenw [TF00 6] doey

Figure 12-12. lime x t0 O
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Summary You have just learned how to make a simple timing measurement with
the HP 1650A/51A |0giC analyzer. You have:

o specified a timing analyzer
o assignedp'odl

e assigned bits
Y TRUSMTD
o specified a trigger condition
o learned which probes to connect
o acquired the data
e configured the display
o set the Time/Div for best resolution
o positioned the markers for the measurement answer

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

HP 1650B/HP 16518 Timing Analyzer Measurement Example
Front-Panel Reference 12-15






13

The State Analyzer

Introduction This chapter introduces the state analyzer and contains the state
analyzer menu maps.

o Chapter 14 explains the State Format menu

o Chapter 15 explains the State Trace meau

o Chapter 16 explains the State Listing menu

o Chapter 17 explains the State Compare menu

o Chapter 18 explains the State Chart menn

e Chapter 19 explains the State Waveform menu

o Chapter 20 gives you a basic State Analyzer Measurement

example
I
The State The state analyzer acquires data synchronously using the
Analyzer system-under-test w clock the acquired data. The acquired data is

. displayed in a list form in the State Listing menu and in waveform form
(An Overview) in the State Waveform meau. The state analyzer differs from the timing
analyzer in that the acquisition clock is provided by the
system-under-test instead of the internal acquisition clock used by the
timing analyzer. Therefore, the State Waveform meau displays the state
waveforms referenced by states per division and not seconds per

division as in the timing analyzer.
|
State Analyzer The State Analyzer menu maps show you the fields and the available
Menu Maps options of each field within the six menus. The menn maps will help

you get an overview of each menu as well as provide you with a quick
reference of what each menu contains.
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Figure 13-1. State Format Menu Map
The State Analyzer HP 1650B/HP 1651B

13-2

Front-Panel Reference



|
State Trace

Menu Map |
Trece
T race me-}_'[‘ :m:::‘:u

:l Levels ['—(1 ~8}-——i Inmert LavﬂF

Conce!
Before

t ! t E
—{De ete Leve —,'—-‘ Cence After

L fxecute

—{ While storing onystate

ao stote

g~h

P0~"h

ronge
¢ range
Compinctlion

—l Trigger OnJ"——-{ Enable on H?tore ]

e,
-J Fing }
i - onysiote anys Lote

no stote no stete

o~h a~h

vsa~eh *a~rn

range ronye

LI TTT

¢ ronge * ronge
—{ Compbination Comb inotion

vwlnr ic Keyped Entry

Store enystate

1 no siate

] e=~n

— e g~ e n

range

¢ ronge

Commbinotion

LTT

Continued on next poge

Figure 13-2. State Trace Menu Map
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The State Analyzer
134

HP 1650B/HP 1651B
Front-Panel  Reference



R
State Listing

Menu Map

[Stete Anaiyzer|

‘
oo

$ Of ¢
Pottern
Time L Trig to X @otc entry keypad
Stotistics Trig to O
Fing »—pattere .
—D—-— numeric enlry keypoc
% from Trigger Trigger
Stort
Specify Stop Stop megsurement
P— orf
Meosurement whee X-O
X0
et Compore Equa!
Mot £qual
i
L off

Less thon j—-! Y. XXXS 'v——— dote entry meypod
Gregter thon

in ronge J—JL-.::::L}—-‘— datc entry keypacd

Not in ronge to

L gote entry keypod

40tc entry keyped

- Base > Il - 8inery
a1 A T .e Ocio!
Count Time or | Relotive Decimol
Stotes Hex imo!
! Absoviule
ASCIT
» This field is used for repositioning ladeis in the dispioy s T
| Syvbot

o= Depends on whot ths Count field is set to in Stote Troce Specification menu
Figure 13-3. State Listing Menu Map
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Figure 13-8. State Waveform Menu Map
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Figure 13-5. State Waveform Menu Map (continued)
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Figure 13-6. State Chart Menu Map (continued)
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Introduction

|
Accessing the
State Format
Specification
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State Format
Specification
Menu
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This chapter describes the State Format Specification menu and all

Ppop-up menus that you will use on your state analyzer. The purpose
and functions of each menu are explained in detail, and we have
included many illustrations and examples to make. the explanations
dearer.

The State Format Specification menu can be accessed by pressing the
FORMAT key on the front panel. If the Timing Format Specification
Menu is displayed when you press the FORMAT key, you will have to
switch analyzers. This is not a problem, it merely indicates that the last
action you performed in the System Configuration Menu was on the

The State Format Specification menu lets you configure the logic
analyzer to group channels from your microprocessor into labels you
assign for your measurements. You can set the threshold levels of the
pods assigned to the state analyzer, assign labels and channels, specify
symbols, and set clocks for triggering.

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

measurement. For an example of setting up configurations for the a

State analyzer, refer to your Getting Started Guide or “ State Analyzer
Measurement Example” in Chapter 20 of this manual.

State Forma Specification Menu
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Ad power up the State Format Specification menu looks like that shown
below
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Figure 14-l. State Format Specification Menu

The State Format Specification meau for the HP 165IB is similar to
that for the HP 1650B except that Pod 2 appears in the menu instead of
Pod 5.

This menu shows only one pod assigned to each analyzer, which is the
casc at power up. Any number of pods can be assigned to one analyzer,
from pone to all five for the HP 1650B, and from none to two for the
HP 1651B. In the State Format Specification menu, only three pods
appear at a time in the display. To view any pods that are off screen,
press the left/right ROLL key and rotate the KNOB. The pods are
always positioned so that the lowest numbered pod is on the right and
the highest aumbered pod is on the left.

State Format Specification Menu HP 1650B/HP 1651B
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State Format
Specification
Menu Fields

Label
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Seven types of fields are present in the menus. They are:

0 6500

o Polarity (Pol)

o Bit assignments
? Specty Smboks
e

o Podcbck

o Clock Period

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

The ficlds in the Format menus are described in the following sections.

The label colurnn contains 20 Label fields that you can define. Of the
20 labels, the state analyzer displays only 11 labels at one time. To view
the labels that are off screen, press the up/down ROLL key and rotate
the KNOB. The |abels scroll Up and down. To deactivate the scrolling,

press the ROLL key again.

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

Turn 1sbel on
l‘lodifju 1abe)
Turn label off

Figure 14-2. Label Pop-Up Menu

State Format Specification Menu
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Polarity (Pol)

Bit Assignment

Tum Labsel On

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

Modity Label

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

Tum Label Off

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

You can give the same name to a label in the state analyzer as in the
timing analyzer without causing an error. The logic analyzer
distinguishes between them. An example of this appears in the Getting
Started Guide and in chapter 20 of this manual

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

In the state analyzer, negative polarity inverts the data.-

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

AsSigning.

State Format SpecHication Menu HP 1650B/HP 1651B
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The convention for bit assignment is:

o (asterisk) xoxmon. assigned ax
< sm oo indicates nnassigned oy

At power up the 16 bits of Pod 1 are assigned 1o the timing analyzer
and the 16 bits of Pod S are assigned to the state analyzer.

To change a bit assignment configuration, place the cursor on a bit
assignment feld and press SELECT. You will see the following pop-up

g =

.'.““-]

Flgure 14-3. Bit Assignment Pop-Up Menu

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

Assigning one channel per label may be handy in some applications.
This is illustrated in chapter 8 of the Gerting Started Guide. Also, you
can assign a channe] to more than one label, but this usually isn’t
desired.

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

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

State Format Specification Menu
14-8



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

[FeCHINE 2 ]~ Stete Fermet Specificstien (Specity spmbeie

Cleck

Cloek Perisc Pod 3 Pod 2 Pod 1
Deons] a7 1 —wm ][ ]
L Cieet ] L Clock I Glock ]
Actavity >
Lobel Pot 15 ....87 .... 0 1S.... 87 ... 0 1S .... 87 .... 0
DN | I eosana | [ose. . .ves.. . ess. | | sesecesasssssnse ]
011~ T 1 1 k
CiE Bit 31 Bit 19 Bits Bit 0

Figure 144, Numbering of Assigning Bits

Pod Threshold Each pod has a threshold level assigned to it For the HP 1651B Logic
Analyzer, threshold levels may be defined for Pods 1 and 2 individually.
For the HP 1650B Logic Analyzer, threshold levels may be defined for
Pods 1, 2 and 3 individually, and one threshold for Pods 4 and 5. It does
not matter if Pods 4 and 5 are assigned to different analyzers. Changing
the threshold of one will change the threshold of the other.

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

TIL
ECL

[User=defined]

Figure 14-s. Pod Threshold Pop-Up Menu

TTL sets the threshold at + 1.6 volts, and ECL sets the threshold at
—13 volts.

State Format Specification Menu HP 1650B/HP 1651B
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Specify Symbols

Clock

HP 1650B/HP 1851B
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The User-defined option lets you set the threshold to a specific voltage
between —9.9V and + 9.9 V. If you select this option you will sec a
Numeric Entry pop-up menu as shown.

Pod Threshsld
e 0.0V

Figure 14-5. User-defined Numeric Entry Pop-Up Menu

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

The threshold level you specify for the 16 data bits also applies to a
pod’s clock threshold.

This field provides access to the Specify Symbols menu It differs from
the other fields in the State Format Specification menu in that it
displays a complete menu instead of a pop-up. The complete
description of the Specify Symbols Menu follows  the State Format
Specification Menu fields later in this chapter.

The Clock feld in the Format Specification menu displays the clocks
for clocking your system. The display will be referred to as the
*clocking arrangement.”

The HP 1650B Logic Analyzer has five clock channels, each of which is
on a pod. The clocks are connected through the pods simply for
convenience. The clock channels are labeled J, K, L, M, and N and are
on pods 1 through 5, respectively. The clocking of the state analyzer is
synchronous with your system because your analyzer uses the signals
present in your system. The signal you use must clock the analyzer
when the data you want to acquire is valid.

The HP 1651B Logic Analyzer has two dock channels, each on one of
the pods. The J clock is on pod 1 and the K clock is on pod 2.

Stale Format Specification Menu
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‘When you select the Clock field, you will see the following pop-up
menu with which you specify the clock.

Specify Clock (Done)
Ji
JEedk[ e Ll vy jnly N[ %]

Figure 14=7. Clock Pop-Up Menu

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

Specify Clock
Ji

| IENLIENLIEN|

J 4 1k

Figure 14-8. Single Clock Pop-Up Menu

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

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

For example, if you select { for the J clock, 4 for the K clock, _ for the
M clock, and - for the N clock, the resulting clocking arrangement
will appear in the display as:
Clock
[Cot+xty . cn_+ 8 7]

Figure 14-9. Example of & Clocking Arrangement

State Format Specification ~ Menu HP 1650B/HP 1651B
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Pod Clock
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With this arrangement, the state analyzer will clock the data when there

is a negative edge of the J clock OR a positive edge of the K dlock,
AND when there is a low level on the M clock OR a high level on the N

clock.

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

Your logic analyzer has the capability of docking data in three
different ways The pod Clock Gelds in the State Format Specification
menu allow you to specify which of the three ways you want to clock the
data.

Each pod assigned to the state analyzer has a pod Clock field
associated with it. Selecting one of the pod Clock fields gives you the

followng pop-up menu:

Normal
Demul tiplex
Hixed Clocks

Figure 14-10. Pod clock Field Pop-Up Menu

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

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

Clock

(Jl+ KT

Figure 14-11. Example of a Clocking Arrangement

In Norma mode the state analyzer will sample the data on amy assigned
pods on a negative edge of the J clock OR on a positive edge of the K
clock.

State Format Specification Menu
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Demultiplex

With the HP 1650B/51B Logjc Analyzers, you can clock two different
types of data that occur on the same lines. For instance, lines that

transfer both address and data information need to be cl oclged a
different times in order to get the right information at the right time.
The Demultiplex option provides the means to do this.

When you select the Demultiplex option, the pod Clock field changes
to "Master | Slave,” and two clock ficlds appear above the pods where
just one Clock field used to be. These fields are the Master Clock and
Slave Clock, as shown:

[FACHIE 2 J- Stete Fermet Speesficstaon

fester Clack

Clock Peried Peg S

. m
[ Nester ' Sigve |
MUY ¥ caceree—ermemee
tepe) Pol 27 ... .07 ... O
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gl

o7 7=

b1
;

fefelel
iponpopn

4

&

S

Figure 14-12. Master Clock and Slave Clock

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

Notice, the bit numbers that appear above the bit assignment field have
changed. The bits are now numbered 7...07...0 instead of 15..87..0.

This helps you set up the amalyzer to clock the right information at the
right time.

State For mat Specification M enu HP 1650B/HP 1651B
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The address/data lines ADO-AD?7 on the 8085 microprocessor are an
example of Demultiplex. During part of the operating time the knes
have an address on them, and during other times they have data on
them. Hook the lower eight bits of one of the pods to these eight lines
and set the Slave and Master Clocks so that they clock the data and the
address at the proper time.

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

[PAGITIE 2 ]~ Stots Formmt Specifisaties
fianier Clack Slavs Cleck
= 5 ]

Clock Peried g

R N

Lhgster | Siovy ]
[I3YL ] I

Per 7. ... 07 ... 0O

Leeel

Figure 14-13. Master and Slave Clock Bit Assignments

The Master and Slave Clocks can have the same clocking
arrangements. The clocking is still done the same way, with the lower
cight bits being clocked first on the Slave Clock, then on the Master
Clock.

Mixed Clocks

The Mixed Clocks option allows you to dock the lower eight bits of a
pod separately from the vpper eight bits. The state analyzer uses
Master and Slave Clocks to do this, If you select this option from the
pod Clock pop-up, the pod Clock field changes to Master | Slave,”
and two Clock fields, Master and Slave, appear above the pods.

State Format Specification Menu
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Clock Period

Specity
Symbols Menu

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

The Master and Slave Clocks can have the same clocking
arrangements. The clocking is still dome the same way, with the lower
cight bits clocked on the Slave Clock and the upper eight bits clocked
on the Master Clock.

This field provides greater measurement accuracy when your state
input clock period is greater than 60 ns. When you select > 60 ns, the
state analyzer provides greater immunity against noise or ringing in the
state input clock signal; also, the logic analyzer provides greater
accuracy when triggering another state or timing analyzer or the BNC
tnigger out

If your State input clock period is less than 60 as, you should select

< 60 ns. This and disables the Count field in the State Trace
Specification menu because the maximum clock rate when counting is
16.67 MHz (60 ns clock period). This also turns Prestare off.

The logic analyzer supplies Timing and State Symbol Tables in which
you can define 2 mnemonic for a specific bit pattern of a label. When
measurements are made by the state analyzer, the mnemonicis

displayed where the bit pattern occurs if the Symbol base is selected.

1t is possible for you to specify up to 200 symbols in the logic analyzer.
If you have only one of the internal analyzers on, all 200 symbols can be
defined in it. If both analyzers are on, the 200 symbols are split between
the two. For example, analyzer 1 may have 150, leaving 50 available for
analyzer 2.

To access the Symbol Table in the State Format Specification menu,
place the cursor on the Specify Symbols field and press SELECT. You
will see 2 new menu as shown. This is the default setting for the Symbol
Table in both the timing and state analyzers.

State Format Specification Menu HP 1650BMP 1651B
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Figure 14-14. Symbol Table Menu

|
Specify Sym DOIS There are four felds in the Symbol Table menu. They arc
Menu Fields o Label

o Base

o Symbol view size

¢ Symbol name

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

Figure 14-15. Lable Pop-Up Menu

HP 1850B/HP 1651B State Format Specification Menu
Front-Panel Reference 14-13



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

Base The Base ficld tells you the numeric base in which the pattern will be
specified. The base you choose here will affect the pattern field of the
State Trace Specification menu. This is covered later in this chapter.

To change the base, place the cursor on the ficld and press SELECT.
You will see the following pop-up menu.

Figure14-16.Bagse Pop-Up Menu

1If more than 20 channels are assigned to a label, the Binary option is
not offered in the pop-up. The reason for this is that when a symbol is
specified as a range, there is only enough room for 20 bits to be
displayed on the screen.

Decide which base yon want to work in and choose that option from
the numeric Base pop-up menu.

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

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

State Format Specification Menu HP 1650B/HP 1851B
14-14 Front-Panel Reference



Symbol View Size The Symbol view size field lets you specify how many characters of the
symbol name will be displayed when the symbol is referenced in the
State Trace Specification menu and the State Listing menu. Selecting
thisfield gives you the following pop-up.

3
7]
b
{

8
9
10
11
12

1
1

AW

Figure 14-17. Symbol View Sii Pop-Up Menu

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

Symbol Name  When YOU first access the Symbol Table, there areno symbols
specified. The symbol name field reads "New Symbol." If you select this
ficld, you will sec an Alpha Entry pop-up menu on the display. Use the
pop-up menu and the keypad on the front panel to eater the name of
your symbol. A maximum of 16 characters can be used in a symbol
name,

‘When you select the Done field in the Alpha Entry pop-up menu the
name that appears in the symbol name field is assigned and two more

ficlds appear in the display.
MACNINE ) - Symbel Teble )
Lode} Base 32::0;1:- =3

Figure 14-18. Symbol Defined as a Pattern
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The first of these fields defines the symbol as either a Pattern or a
Range. If you place the cursor on this ficld and press SELECT, it will
togele between Pattern and Range.

When the symbol is defined as a pattern, one field appears to specify
what the pattern is. Selecting this field gives you a pop-up with which
you can specify the pattern. Use the keypad and the DONT CARE key
on the front panel to enter the pattern. Be sure to enter the pattern in
the numeric base that you specified in the Base field.

Specify Pattern:
85C4 v

Figure 14-19. Specify Pattern Pop-Up Menu

If the symbol is defined as a range, two fields appear in which you
specify the upper and lower boundaries of the range.

MONINE 1 - Sgmbdel Tebls
Symdol

Lo - i 0D
RgaD ] iPsttern] [BSC4 ]

Figure 14-20. Symbol Defined as a Range

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

[Specifu Number : J

1FFF

Figure 14-21, Specify Range Pop-Up Menu

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

State Format Specification Menu HP 1650B/HP 1651B
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To add more symbols to your symbol table, place the carsor on the last
symbol defined and press SELECT. A pop-up menu appear s as shown.

Modify s ol
Insert new symbol
Delete symbol

Figure 14-22. Symbol Pop-Up Menu

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

The second option in the pop-up is Insert new symbol. It allows you to
specify another symbol When you select it, you will see an Alpha Entry
pop-up menu. Use the menu and the keypad on the front panel to enter
the name of your new symbol. Wher you select Done, your aew symbol
will appear in the Symbol Table. The third option in the pop-up is
Delete symbol. If you select this option, the symbol will be deleted from
the Symbo! Table.

L eavingthe When you have specified all your symbols, you can leave the Symbol
Symbol Table Table menn in one of two ways. One method is to place the cursor on
Menu theDone field and press SELECT. This puts you back in the Format
Specificationmenu that you wer eis befor eenteringthe Symbol Table.
The other method is to press the FORMAT, TRACE, or DISPLAY
keys on the front panel to get you into the respective menu.

HP 1650B/HP 18518 StateFormat SpecificationMenu
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State Trace Menu

Introduction

HP 1650B/HP 1651B
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This chapter describes the State Trace mean and the pop-up meous
that you will use on your state analyzer. The purpose and functions are
described in detail, and we have included many illnstrations and
examples to make the explanations ciearer.

The Trace Specification mena allows you to configure the state
analyzer to capture only the data of interest for your measurement. In
the state analyzer you can configure the analyzer to trigger on a
sequence of states. The defanlt setting is shown in figure 15-1 below.

For an exampie of setting up a trace configuration for a State analyzer,
refer to your Getting Started Guide or State Analyzer Measuement

Exampie” in Chapter 20 of this manunal
E:E 7_J- Stela Trace Specificaties
Trace mees [_Singis J
Armed by
unsle stering - eny suate” T
Trigger en "9~ 1 Cimey
aranches
g Sters ~ any siate”
Count
Prastere

Figure 15-I. State Trace Specification Menu

State Trace Menu
15-|



Accessing the

The State Trace menn can be accessed by pressing the TRACE key on

State Trace the front panel. If the Timing Trace Specification menu is displayed
when you press the TRACE key, you will have to switch analyzers.

Menu This 1s not a problem, it merely indicates that the last action you
performed in the System Configuration Menus was on the timing
analyzer.

.

State Trace
Menu Fields

-~

State Trace Menu
15-2

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

Before describing the fields in the menu, we need to define a few terms.
These terms will be used in the discussions of the fields, so
understanding their meanings is esscatial.

Pattern Recognizers: a pattern of bits (0, 1, or X) in each label. There
are eight recognizers available when one state analyzer is on. Four are
available to each analyzer when two state analyzers are on. The pattern
recognizers are given the names a through h and are partitioned into
groups of four, a-d and e-A

Range Recognizer: recognizes data which is nomerically between or on
two specified patterns. One range term is available and is assigned to
the first state analyzer created by assigning pods to it or if only one
analyzer is on, then the range term is assigned to it.

Qualifier: user-specified term that can be anystate, nostate, a single
pattern recognizer, a range recognizer, the complement of a pattern or
range recognizer, or a logical combination of pattern and range
recognizers. When you select a field to specify a qualifier, you will see

- the following qualifier pop-up menu.

HP 1650B/HP 1651B
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Figure 15-2. Qualifier Pop-Up Menu

If you select the Combination option in the pop-up, you will sec a
pop-up similar to that shown below.

"Full Quelifier Specification
8 Dff

b
| <o or
¢
range ‘ .

J
f
g or
n off -
“ .
Figure 15-3. Full Qualifier Specification Pop-Up
HP 1850B/HP 1851B State Trace Menu
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Note # If ewo multi-pod state analyzers are on, the qualifier pop-up menn will
show that only four pattern recognizers are available to each analyzer.
Pattern recognizers a-d and the range recognizer are assigned to the
first analyzer created, and pattern recognizers e-h go with the second
analyzer. In the Full Qualifier Specification pop-up there will be only
one OR gate and one set of pattern recognizers. ‘

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

The complements of patterns ( = &, = b, etc.) can enly be ANDed.
For exampie, if the first OR field (gate) is changed to AND, all the
patterns for that gate are complemented, as shown below.

)J Full Quelifier Specification
1

we | OfC |
wo [ OTT ]
)l we [ O1T_] { And

g
ory .
-
BrT
ot or |

Figure 15-4. Complemented Patterns

S

FJFw Ao
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Tospeafyapattcrntobcused the combination,
the pattern recognizer field and press SELECT. The ld toggss‘gom

QﬁtoOnandaconnccuonlsdrawn&omthcpattcmﬁeldtotL;gate
In figure 15-5, patterns b, ¢ and d and the range are ORed together,

and ¢ and g are ANDed together.
1J| Full Quelifier Specificetion -lm
[ ["I &
o[ 80—
BB
)

range | 1In 'r
me
et
g On __}— And
=h

Figure 15.5. Patterns Assigned for Logical Combinations

As shown in the previous figures, the range is included with the first
group of patterns (a-d). Ifyouselecttherangcﬁeld,youmnsccthc
following pop-up menu.

| Full Quelifier Specification

a{ Off

==
ﬂ "

range|

S L In

., - me| Out \——‘—
!

wg [_Bn__}— And
"

Figure 15-6. Range Specification Pop-Up Menu
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Sequence
Levels

State Tmce Menu
156

Off disconnects the range from the qualifier specification. In indicates
that the contents of the range are to be in the qualifier spedification,
and Out indicates that the complement of the range is to be in the
quaﬁﬁerspecxﬁmnon.

‘When you have specified your combmanonqua]iﬁcr select Done. The

Fall Qualifier Specification pop-up closes and the Boolean expression
for your qualifier appears in the field for which you specified it.

White StOring_Cb+ctd+ranged+imeeng)

Figure 15-7. Boolean Expression for Quakifier

There are cight trigger sequence levels available in the state analyzer.
You can add and delete levels so that you have from two to eight leveks
at a time.

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

If you select level 1 shown in figure 15-1, you will sce the following
pOp-tp menu: e

\
Sequance Leval |
Inser t Level Delete Level
While storing any stete :l
tigger on) LV times

Figure 15-8. Sequence Level Pop-up Menu

HP 1650B/HP 1851B
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insert level

Delete Level

Note #

HP 1650B/HP 1851B
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Not all sequence level pop-up menus look like this one. This bappens
to be the trigger sequence level in which you specify the state on whick
the analyzer is to trigger. The trigger term can occur in any of the first
seven levels, and it is not necessarily a selectable field. The fields in the
menu of figure 15-8 are described on the following pages.

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

[Cencel
Before
Arf t

Figure 15-0. Insert Level Pop-Up Menu

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

If you want to delete the present level, select the field labeled Delete
Level. You will see a pop-up meau with the choices Cancel and
Execute. canal returns you to the sequence level pop-up without
deleting the level Execute deletes the preseat level and returns you to

the State Trace Specification menn.

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

State Trace Menu
187



Storage Qualifier Each sequence level bas a storage qualifier. The storage quakifier
specifics the states that are to be stored and displayed in the State
Listing. Selecting this field gives you the qualifier pop-up menn shown

in figare 15-2, with which you specify the qualifier.
As an example, suppose you specify the storage qualifier in a sequence
level as shown below.

Khile storing e+d ]

Figure 15-10. Storage Qualifier Example

The only states that will be stored and displayed are the states given by
pattern recognizers 2 and d.

Branching Everysequence level except the last has a primary branching qualifier.
Qualifier With the branching qualifier, you tell the analyzer to look for a specific

state or states. The primary branching qualifier advances the scquencer
to the next level if its qualifier is satisfied.

In the example of figure 15-8, the branching qualifier tells the analyzer
whea to trigger. In other sequence levels, the qualifier may simply
specify a state that the analyzer is to look for before continuing to the
next level

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

chaper.

State Trace Menu HP 16508B/HP 168518
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Occurrence The primary branching qualifier has an occurreace counter, Witk the
Counter occurreace counter field you specify the number of times the branching
qualifier is to occur before moving to the next level

To change the value of the occurrence counter, position the cursor on
the field and either press SELECT or press a pumeric key on the
front-panel keypad. You will see a pop-up similar to that shown below.

Integer Entry
=

Figure 15-11. Occurrence counter Pop-Up Menu

You can change the value by either rotating the KNOB or pressing the

appropriate numeric keys. The qualifier can be specified to occur from
one to 65535 times.

Storage Macro Your logic analyzer has the capability of post-trigger storage through a
storage macro. The storage macro is available only in the second to last
level, and it consumes both that level and the last level. The field in
figure 15-8 allows you to configure the state analyzer for post-trigger
storage. This field does not always say Trigger on. If the sequence level
is not a trigger level, the ficld will say Then find, as shown below.

[Then fing J[{any state L | times

Figure 15-12. Then Find Branching Qualifier

HP 1850B/HP 1651 B State Trace Menu
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Note é

State Trace Menu
15-10

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

Saguence Level 1 Coone) |
@ “ Delete Level
While storing weny stete 1
[Enabie on | e 11 1] timss
Store my steste 3
Disedble on no state 1 1 times .
{ }

Figure 15-13. Stor age Macro Sequence Level Example

Enable on can only be the next to last term, and when oo, the last term
is combined with the Enable term.

You specify qualifiers for the states on which you want the macro to
enable, the states you want to store, and the states on which yoo want
the macro to disable. The storage macro is a loop that keeps repeating
itself until memory is full. The loop is repeated when the disable
qualifier is satisfied. As an example, suppose you configure the
sequence level of figure 15-13 to look like that shown below.

Sequeace Level | Coene) }
1 -
Insert Leve!l Delsts Lavel
? While storing @ |
8
{oodie on | 1 1 times
Store ' |
bisaple on { 1 1 times

Figure 15-14. Sequence Level Pop-up with Storage Macro

HP 1650B/HP 1651B
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|
Reading the
Sequence
Level Display

-
A

HP 1650B/HP 1651B
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The logic analyzer will store the state given by pattern recognizer d
until it comes across the state given by a. When it sees state a, the logic
analyzer starts to store the state given by pattern recognizer e. It stores
that state until it sees the state given by £, at which time it disables and
starts the process all over again. The analyzer repeats this process until
its memory is foll.

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

Sequence Levels
Hnile storing * eny stete”
Find “8” 5 times

mnile storing ~g~
Trlggcr on =g~ 1 times

Store “ no stats”

Figure 15-15. Sequence Level Display Example

In jevel 1 anystate is stored while the logic analyzer searches for five
occurrences of the pattern given by pattern recognizer 2. When the five
occurrences are found, the sequencer moves on to level 2. In Jevel 2 the
state given by pattern recognizer b is stored until one occurrence of the
pattern given by pattern recognizer ¢ is found and the logic analyzer
triggers. In level 3 nostate is stored, so the last state stored is the trigger
siate. :

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

B03C
0000

a
b
c

é

label > A
Base >
-0028 4875
0027 (3% 3
0026 woo
0025 88Cs
4024 803C
~-0023 oorr
4022 M O
4021 ¢ O
4020 425
0019 3000
~Qa18 <00
4017 0 uek
~3016 303C
~0015 oorr
0014 6Tre
40l . 3 »3C
«0pl2 (2803
001 03¢
0010 0o0a
0009 4930
«0008 4BPA
0007 PPIA
0006 4126
«0005 303C
4004 0000
4003 0000
0002 oota
0001 40
+0000 9930

Figure 1646. State Listing Example

Anystate was stored while the analyzer lookedfor five occurrences of
- the state BO3C. After the fifth occurrence was found, only state 0000
Sk ~ was stored until state 8930 was found, and the analyzer triggered. After
the trigger, no states were stored.

State Tmce Menu HP 16508B/HP 16518
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Acquislition
Fields

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

BACHINE 2 ]~ Stats Trece Specificatien
Trece moge [ _Stiagie ]

Ssquents Levels Armed by

MhLls stering ~ any stete” C=n )

Trigger en “o° 1 times
Branches

Stors © say stete”
Count

Prastore

Figure 15-17. State Trace Acquisition Fields

Trace Mode You specify the mode in which the state analyzer will trace with the

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

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

If both analyzers are on, only one trace mode can be

specified. Specifying one trace mode for one analyzer sets the same
trace mode for the other analyzer.

)N r Armed By _The Armed by field lets you specify how your state analyzer is to be

HP 1650B/HP 16851B
Front-Panel Reference

™ armed. The analyzer can be armed by the RUN key, the other analyzer,
or an external instrument through the BNC Input port. Any of these
can tell the analyzer when to start capturing data.

State Trace Menu
15-13



Branches

State Trace Menu
15-14

When you select the Armed by field, a pop-up menu appears like that
shown below. The first two options always appear in the pop-up. The
third option will give the name of the other analyzer. If the other
analyzer is off, or if the other machine is being armed by this machine,
this option wall not be available.
Armed by
Run i
BNC Input |
MACHINE )

Figure 15-18. Armed By Pop-Up Menu

The Branches field allows you to configure the sequencer of the state
analyzer to branch from one sequence level to another with secondary

branching qualifiers, or to restart when a certain condition is met.
Selecting this field gives you the following pop-up meau.
Branches
off
Restart
Per_level

Figure S-19. Branches Pop-Up Manu
off

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

Restart

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

If you select the Restart option, you will see a qualifier pop-up memu

like that shown in Sigure 15-2. With the pop-up you select the qualifier
for the pattern on which you want your analyzer to start over.

HP 1650B/HP 1851B
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When your state analyzer is reading data it proceeds through the
sequence. If a term doesn’t match the branching qualifier, it is then
checked against Restart. If the term matches, the state analyzer jumps
back the sequence level 1.

Per Level

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

Sequence Level 2 (bone)

Insert Leve 1 Delete Level )

While storing b |

Tﬁen fing |[c 1 1 timss
Else on f | goto level E

Figure 15-20. Secondary Blanching. Qualifier

With this configuration, the state analyzer will store b until it finds ¢ If
it finds f before it finds ¢, it will branch to sequeace leved 4. If you have
specified a storage macro in the next to last sequence level the Else on
statemcntwﬂlnotappearmthatlevelsmoeaswondarybranchmg

” . qualifier already exists for that level.

State Trace Menu

HP 1650B/HP 1651B
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In the last sequence level, which only specifies states that are to be
stored, the secondary branching qualifier statement Jooks like that

shown below.
Sequencs Level 7 (Done)
( Insert Level Delete Level
store 8ny stete
on 0 ] got0 level [&]

Figure 18-21. Secondary Brunch Qualifier in Last Level

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

The trigger sequence level is used as a2 boundary for branching between
levels. This level and the levels that occur before it cannot branch to
levels that occur after the trigger level, and vice versa. Therefore, if
there are cight sequence Jevels and level 5 is the trigger sequence level,
then levels 1 through 5 can branch to levels 1 through 5 only, and levels
6 through 8 can branch to levels 6 through 8 only.

You can tell if secondary branch qualifiers have been specified by
looking at the Sequence Levels display. Figure 15-22 shows how the
display looks with the configuration that was given in figure 15-20. An
arrow is drawn out of level 2, indicating that branching originates from
that level, and an arrow is drawn to level 4 1o indicate that a branch is
going to that level

State Trace Menu HP 1650B/HP 1851B
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Seguence Levels
While stormg “p~
Then find =e- 1 times
Else on “f* go to level 4

While storing *@g*
Then Tind “c* | times

While stering “o~
Then find “g~ 1 times

Figure 15-22. Branching Between Sequence Leveis

Each sequence level can branch to only one level through a secondary
branching qualifier. However, the aumber of times to which a level can
be branched is limited oaly by the number of levels preseat. A level can
have only one arrow pointing away from it, but it can have two pointing
to it if more than one other level is branching to it. An example of this
is shown in the figure below. The arrow with two tails indicates that a

level above and a level below branch to this level.

(2
3

Sequence Levels

Nhite storing * any state”
Find = enyg stete” 1 limes

Else= om~ "d™go~tb~ level 2

Hhile ctoring # sny state”

Then find ~a~ | times
Else on *g* go tO level 3

While storing “ eny stste”
friggor on ~e- 1 times
Else on * any state~ go tO level 2

Figure 15-23. Multiple Branching Between Levels

StateTrace Menu
1617



count

Note é

-~

State Trace Menu
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The count field allows you to place tags on states so you can count
them Counting cuts the acquisition memory in half from 1k to 512 and
the masimum clock rate is reduced to 1667 MHz.

Count (State Trace menu) is turned off when "Clock Period" is set to
< 60 ns in the State Format Specification menu since the clock rate is

greater than 16.67 MHz. If you select Count, the clock period
automatically changes to > 60 ns.

Count
off
Time

States

Figure 15-24. Count Pop-Up Menu
Selecting this field gives you the following pop-up mean.
oft
If you select Off, the states are not counted in the next measurement.
Time
If you select Time counting, the time betweea stored states is measured
and displayed (after the next run) in the State Listing under the label

Time. The time displayed can be either relative to the previous state or
to the trigger. The maximum time between states is 48 hours.

An example of a state listing with time tagging relative to the previous
state is shown in figure 15-25.

HP 1650B/HP 16518
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k
Laset > [OATA 1l Tims |
Geve > | wex H Rel |
b oedd 1.20 48
0006 %
] «L7 T.20
~0004 €73 12w
-0dC3 3000 1.28 »
0802 0000
% |t 1.24 «
oFF 1 . 24"
0001 L 204 ] 1.2. e
40002 1.28 ws
40003 ST 1.4
40004 SIFA 1.72 ug
40005 03T 1.26 ws
*0007 ”3I0

3
&
|\‘

Figure 15-25. Relative Time Tagging

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

-0007 GOFF -9.24 89
0008 6730 -7.96 »u
«QQ0s L...34 “.72 m
~0804 4E?S -5.00 ws
«0003 3000 -3.72 =8
0802 4000 -~2.48 s
@ 530 -1.24 we
8a3C LI .
“080) DOFF 1.24 -
*0002 [ 1.4 ] 2.52
<0003 8032 3.7 »
<0004 41Fa 5.4 wu
+0005 a3t 8.7
<0806 0000 8.72 ws
*0007 9030 10.24 »
“0800 4EFR 11.48 98
Z
- Figure 15-26. Absolute Time Tagging
-% ~
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States

State tagging counts the number of qualified states between each
stored state. If you select this option, you will see a qualifier pop-up
menu like that shown m figure 15-2. You select the qualifier for the
state that you want to couat.

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

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

state is shown below.
oo 7] -
nercers [T 0TT ]
Ladel > { ADDR 1 Ststes |
Bese > | Mex | Ret |
+0000 [}
0001 [._ Y] 2
0002 O36E "
+0003 (2. )
+0004 o578 30
+000S o o
% 0386 6352
oseY -]
40000 0564 Shadd
40009 [ 3 "
0010 asr 1
0011 o3’ »
40012 as”™ -
40013 0966 A2
420014 o887 L]
“001% 0564 S56a48

Figure 15-27. Relative State Tagging
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An example of a state listing with state tagging relative to the trigger is
shown below.

Figure 15-28. Absolute State Tagging

Prestore Restore allows you to store two qualified states before each state that
is stored. There is only one qualifier that enables prestore for each
sequence level. If you select this field, you will see a pop-up with the
options Off and On . Selecting On gives you a qualifier pop-up mezn
like that in figure 15-2, from which you choose the pattern range or
combination of patterns and ranges that you want to prestore.

Note Prestore is only available when clock periodis > 60 ns. If you select’
Prestore, the clock period automatically changes to > 60ns if it was
previously set to < 60 ns. ’

During a measurement, the state analyzer stores in prestore memory
occurrences of the states you specify for prestore. A maximum of two
occurrences can be stored. If there are more than two occurrences

3 ~ previous ones are pushed out. When the analyzer finds a state that has
been specified for storage, the prestore states are pushed on top of the
stored state in memory and are displayed in the State Listing.

HP 1650B/HP 16518 State Trace Menu
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Qualifier and The qualifier and pattern fields appear at the bottom of the State Trace

Pattern Fields Specification menu They allow you to specify patterns for the
qualifiers that are used in the sequence levels.

Lebel > ¢ A
Base »
8 [ XXAX l
b [Coexxx ]
c
g ) D]

Figure 15-28. Qualifier and Pattern Fields

Label The Label fields display the labels that you specified in the State
Format Specification menw The labels appear i the or&r that you
specified them; however, you can change the order. Select one of the
label fields and you will see a pop-up menu with all the labels. Decide
whichlabel you want toappear in thelabet fieldand select thatiabel.
The label that was there previously switches positions with the label you
selected from the pop-up.

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

Figure 15-30. Numeric Base Pop-Up Menu

State Tmce Menu HP 1650B/HP 16518
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Note é

Qualifier Field

HP 1650B/HP 1651B
Front-Panel Reference

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

You cannot define ASCII characters directly. You must first define the
pattern in one of the other pumeric bases; then you can switch the base
to ASCI to0 see the ASCII characters.

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

If you select the qualifier ficld, you will see the following pop-up meau.

Label ?»
Bese >
[ e=d
e=h
[ range

d
Figure 15-31. Qualifier Field Pop-Up Menu

Patterns

The pattern recognizers are in two groups of four: a-d and e-h. If you
select ane of these two options, the qualifier field will contain oaly
those pattern recognizers. For instance, the qualifier field in fignre
15-29 contains only the recognizers a-d. :

State Tmce Menu
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Ranges

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

Label > fB__]
Base > Hex
Renge

lower
upper | [FFFF

Figure 15-32, Flange Qualifier and Pattern Fields

Only one range can be defined, and it can be defined over only one
label hence over only 32 channels. The channels don’t have to be
adjacent to each other, The logic analyzer selects the label over which
the range will be defined by looking at the labels in order and choosing
the first one that has channels assigned under only two pods. A label
that contains channels from more than two pods cannot be selected for
range definition. If all the labels have channels assigned under more
than two pods, the range option is not offered in the gualifier field
pop-up menu. However, in the HP 1651B, the range option will always
be offered since the analyzer has only two pods.

Pattern Fields The pattern fields allow you to specify the states that you want the state
analyzer to search for and store. Each label has its own pattern field
that you use to specify a pattern for that label (if you are defining a
pattern for a pattern recognizer).
During a run, the state analyzer looks for a specified pattern in the
data. When it finds the pattern, it either stores the state or states or it
- triggers, depending on the step that the sequencer is on.

Stale Trace Menu HP 1650B/HP 16518
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16
State Listing Menu

Introduction This chapter describes the State Listing menus and how to interpret it.
It also tels you how to use the fields to manipulate the displayed data
s0 you can find your measurement answers. The state Listing menu is
the display menu of the state analyzer.

There are two different areas of the state listing display, the mennu area
and the listing area. The menu area is in the top one~fourth of the
screen and the listing area is the bottom three-fourths of the screen.

The Esting area displays the data that the state analyzer acquires. The
data is displayed in a listing formar as shown below.

geossEvy) - (T Cisiie )
EmssETaTy) : Time X 10 Trigger 5]

Nerxers Time Tine O 1o Trigger
Time X Lo O L

Level >
dese >
~0007

&
i
3
(=
R

OOFF
6730
L34
4EYS
3000
0000

008ECA
0088CC
0086CE
VOBFE
008900
000 4
000K 6
008930
000932
00N03+4
000836
0092E
00830

Risgidakbbkbiiiubit
cesssssasgsnssns

- . . . -

it

Figure 181. Slate listing Menu

. This listing display shows you 16 of the possible 1024 lines of data at
- “one time. YOU can use the ROLL Kkeys and the KNOB to roll the listing
to the lines of interest.

HP 1650B/HP 16518 State Listing Menu
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The column of numbers at the far left represents the location of the
acquired data in the state analyzer’s memory. The trigger state is
always 0000. At the vertical center of this column you will see a box
containing a number. The bax is used to quickly select another locatior
in the state listing. The rest of the columns (except the Tume/States
column) represent the data acquired bythe state analyzer. The data is

grouped by label and displayed in the number base you have selected
(hexadecimal is the default base).

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

The Time column displays either the Rel(ative) time (time from one
state to the next) or Abs(olute) time (time from each state to the
trigger).

The States eolumn displays the number of qualified states Rel(ative) to
the previously stored state or the trigger (absolute).

|

Accessingthe The State Listing Menu is accessed by pressing the DISPLAY key on

State Listing the front panel when the state amalyzer is on. It will automatically be
displayed whea you press RUN. If the Timing Waveforms is displayed

Menu when you press the DISPLAY key, youwill have to switch analyzers.

This is not a problem, it merely indicates that you were in the timing

analyzer or you had performed an action to the timing analyzer in the
System Configuration Menn

e i

State Listing Menu HP 1650B/HP 16518
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State listing
Menu Fields

Markers

HP 1650B/HP 1651B
Front-Panel Reference

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

[S8000STATE | -

T Time K10 Trigger

nerkers YTime 0 to Trigger
Time x to O 6.24 us

Fgure 16-2. State Listing Menu Fields

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

If Count in the State Trace menu is Off the marker options are:

o Off
o Pattern

If Count in the State Trace meau is set to Time t.hcmarkcioptionsarc:

o Off
e Pattern
o Time

o Statistics

If Count in the State Trace menu is set to State the marker options are:

e [OxXx
e Pattern
e State

(2

State Listing Menu
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Markers Off When the markers are off they are not displayed, but are still placed at
the specified points in the data. If Stop measurement is on and the Stop
measurement criteria are present in the data, the measurement will
stop even though the markers are off.

Markers PatternS When the markers are set to patterns, you can specify patterns on
which the logic analyzer will place the markers. You can also specify
how many occurrences of each marker patern the logic analyzer looks
for. This use of the markers alows you te find a specific pattern for

cach label in the acquired data.
{s8o00sTATE | - [Stete Listing ] (Speciiy Stop Neasurement )
ferkers | Petiern | Find [o—petiern|] O {from | Trigger |

Pattern >

Figure 16-3. Markers Set to Patterns

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

In the Find X (O)-pattern O from Trigger field you specify how many
occurrences Of the marked pattern from a reference point you want the
logic apalyzer to search for. The reference points are:

® TliggH
o Start (of atrace)
o X Marker (only available in 0 marker pattern specification)

|6BOCOSTATE | - [State Listing | (Speci!y Stop Neesurement )
P —

- narkers Fina [o—pstisrn J| 0 |from _1%9_:_';_:
% ~  pattern > [3000 ][ odr6 % Poreer

Figure 164. Search Reference Pop-Up Menu

StateListingMenu HP 1650B/HP 1651B
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Note ﬁ

HP 1650B/HP 1651B
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Stop Measurement. Ancther feature of markers set to patterns is Stop
Measurement You can specify either stop measurement when X-O is
___orCompareis____ . The options for X-O are; Less than,
Greater than, In range, Not in range. The options for Compare are:
Equal and Not Equal (see figure 16-5).

SIOp mesurement Paramaters
Stop meesurement:| X0 |{ts [ Less then || 10 ns)

Store exception tO_gdisk: [On ] File neme
| File gescription

Figure 16-5. Markers Patterns Pop-Up Menu

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

Ako available is Store exception to disk which allows you to specify a
file on the disk that exceptions can be stored in. The default filename is
EXCEPTION. When the trace mode is repetitive and Store exception
to disk is on, the following process takes place: data is acquired until
the stop criteria is met, data acquisition will stop, data in the

acquisition memory will be stored on the disk, and data acquisition wil
resume when the data is stored. This process continues until the disk is
full. The data is stored in the same file name; however, the last three
characters will automatically be replaced with a numerical serial
number. For example, EXCEPTION will change to EXCEPTO001 the
second time memory is stored.

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

State Listing Menu
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Markers Tim@ When the markers are set to Time, you:can Place the markers on states

in the listing of interest and the Jogic analyzer will tell you:

o Time X to Trig(ger)
o Time 0 to Trig(ger)
e TimeXto O

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

closes the pop-up.

[68cocsTaIE | - [Stete Listing Time X to Trigger
Nerkers Time ] Time 0 to Trigger
Time X to O -3.00 u$

Figure16-6. Markers Setto lime

The Time X to O field will change according to the position of the X
and 0 markers, It displays the total time between the states marked by
the X and O markers.

Markers Statistics When statistics are Specified for markers, the logic anatyzer will display

State Listing Menu
16-6

the:

o Number of total runs

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

¢ Minimum time between the X and O markers * Maximum time
between the X and O markers

o Average time between the X and O markers

- ninimun X-0: [
markers veltd runs: naximum X0+ ¢ s
tof 4 Average X-0: (<2
Figure 16-7. Markers Set to Statistics
HP 16508/HP 16518
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Field
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How the statistics will be updated depends on the state trace mode
(repetitive or  single).

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

In single, each time you press RUN an additional valid run will be
added 1o the data and the statistics will be updated. This will continue
unless you change the placement of the X and 0 markers between runs.

You use the Pattern field to specify the patterns for the X and O
markers for each label.

nerxers | Pottern ] Fine {e—pattern ]| O Jtrem

.24 ws
24 we
.28 w3
.24 s
T2 ws
20 we
.98 us
52 us
24 w3
24 ws
%5 us
24 s

Figure 16-8. Pattern Field Pop-Up Menu

When x-pattern is specified in the Find ___ from __ field, the pop-ups
in the Pattern ____ field dlow you to specify a pattern for the X
marker in each label.

When the O-pattern is specified, the pop-ups in the Pattern
field alow you to specify the patterns for the O marker in each label

State Listing Menu
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State Compare Menu

Introduction

HP 1650B/HP 16518
Front-Panel Reference

State compare is a software post-processing feature that provides the
ability to do a bit by bit comparison between the acquired state data
listing and a compare data image. You can view the  acquired data and
the compare image separately. In addition, there is a separate
difference listing that highlights the bits in the acquired data that do
not match the corresponding bits in the compare image. Each state
machine has its own Compare and Difference Listings.

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

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

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

State Compare Menu
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Accessingthe
Compare Menu

The Compare
and Difference
Listing Displays

The Compare
Listing

The Ditference
Listing

State CompareMenu
17-2

The Compare menu is accessed from the State Listing menu. To
access the Compare menu place the cursor on the ficld State Listing
and press SELECT. A pop-up appears with the following options:

o State Listing
¢ State Waveforms

o State Chart
o State Compare

Place the cursor on State Compare and press SELECT. The pop-up
will close and display the State Compare menu

Two menus (or displays) in addition to the normal State Listing, are
available for making comparison measurements: the Compare Listing
and the Difference Listing.

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

The Difference Listing highlights the entire row with inverse video, if
any differences exist, in the acquired data that differs from those in the
compare image. In addition, when the base is hexadecimal, octal, or
binary, the bit (or digit containing the bit) that differs from the
compare image is underlined (see figures 17-2 and 17-3). If the base is
inverse assembled symbols, the display does not change; however, the
stop measurement functions still fanction.

To display the Compare Listing or the Difference Listing, place the
cursor on the field directly to the right of Show in the upper left part of
the display and press SELECT. The field will toggle between Compare
Listing and Difference Listing.

HP 1650B/HP 1651B
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Creating a
Compare Image
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The controls that roll the kisting in all three memus, the normal State
Listing, the Compare Listing, and the Difference Listing are
synchronized unless the number of pre-trigger states differ between the
Compare listing and the acquired data. This means that when you
change the current row position in the Difference Listing, the logic
analyzer automatically Updates the current row m the acquired State
Listing, Compare Listing and vice-versa.

If the three listings are synchronized and you re-aquire data, the
Compare Listing may have a different number of pre-trigger states
depending on the state trace trigger criteria. The Compare Listing can
he resynchronized to the State and Difference Listings (if different) by
entering the desired state (acquisition memory) location from the
front-panel  keypad.

This alows you to view corresponding areas of the two lidts, to cross
check the alignment, and analyze the bits that do not match

Since time tags are not required to perform the compare, they do not
appear in either the compare image or difference displays. However,
correlation is possible since the displays are locked together.

To move between the State Listing and Compare Listing in the

HP 1650B/51B, select the field directly to the right of Shew in the
upper left part of the screen and press SELECT. This field toggles
between Compare Listing and Difference Listing.

A initial compare image can be generated by copying acquired data
into the compare image buffer. When you place the cursor on the
Copy Trace to Compare ficld in the Compare Listing menu a pop-up
appears with the options Cancel and Continue!. If the Continue iS
selected, the contents of the acquisition data structure for the current
machine are copied to the compare image buffer. The previous
compare image is lost if it has not been saved to a disk. If you select
Cancel the current compare image remains unchanged.

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

the Compare compare image or specify them as don’t compare bits. The bit editing
fields are located in the center of the Compare Listing display to the

Image right of the listing number field (see figure 17-1). A bit editing field

exists for every label in the display unless the label’s base is ASCII or
inverse assembled symbols. You can access any data in the Compare
Listing by rolling the desired row vertically until it is located in the bit
editing field for that label (column).

When you select ome of the bit editing fields a pop-up appears in which
you enter your desired pattern or don’t compare for each bit.

[Cooa=—"] - [5iats campere ) (Goeciny Stop fessorement)

Sheu [zmmmm—[l-mmm_
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Figure ¥7-1. Bit Editing Fields
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Masking
Channels in the
Compare Image
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The channel masking function allows you to specify a bit, or bits in each
label that you do not want compared. This causes the corresponding
bits in all states to be ignored in the comparison. The compare data
image itself remains unchanged on the display. The Mask fields are
directly above the label and base fields at the top of both the Compare
and Difference listings. (see figure17-2). When you select one of these
fields a pop-up appears in which you specify which channels are to be
compared and which channels are to be masked. A "." (period)
indicates a don’t compare mask for that channel and an ™" (asterisk)
indicates that chammel is to be compared.
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Figure 17-2.Bit Masking Fields
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Specifylng a The Compare Range function allows you to define a subset of the total
number of states in the compare image to be used in the comparison.

Compare Range The range is specified by setting start and stop boundaries. Only bits in
states (lines) on or between the boundaries are compared against the
acquired data.

The Compare mode isaccessed byselecting theFull Compare/Partial
Compare field in either the Compare or Difference listing menus.
‘When selected, a pop-up appears in which you select either the Full or
Partial option. When you select the Partial option, ficlds for setting the
start state and stop state values appear (see figure 17-3).

oo ] CEEETT Tios rewsorenent)

snow [BiTTeronce Listing | Find Difterence [ 0 ) (Full Compere

otimes |0 jwrw [__©O |
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& 2
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aa 2

Figure 17-3. Compare Full/Compare Partial Field
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Repetitive
Comparisons
with a Stop
Condition
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When you do a comparison in the repetitive trace mode, a stop
condition may be specified. The stop condition is either Stop
Measurement when Compare is Equal or Not Equal. In the case of
Equal, bits in the compare image must match the corresponding bits in
the acquired data image for the stop condition to be a true. In the case
of Not Equal, a mismatch on a single bit will cause the stop condition
to be true. When stop conditions are specified in two analyzers, both
analyzers stop when the stop condition of either analyzer is satisfied. It
is an OR function.

You access the stop measurement function by selecting the Specify
Stop Measurement field in either the Compare or Difference Listing
menus. When you select this field, the, Stop Measurement Parameters
pop-up appears (see figure 17-4). Thefirst fiedinthis pop-up, just to
the right of Stop measurement contains either Off, X-O or Compare.

When this field is selected, a pop-up appears in which you select
Compare. When you select the Compare option, you can access and
sclect cither the Equal or Not Equal option in the next field to the right.

A —
oo - [ e
Sheu [DiTTerence Lieting ] Fimo Davterence [ 0 ) (Full Compere

Step Mossuramest Paramsters
Step messursent: [Compere]ae [ tavel Y]
, e [
Store exception to disk: [On | Flle neme
Fils sescristion [ |
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40070 o e 3
) [ €2 3
43D 34 2

*0073 oL » 3
0074 ©a0 €2 3
*007S 044! 34 2
0076 oads o1 s
40077 ones 9 2
*0072 o7 02 2
079 Oddd Fi 3
40000 oses “ 2

Figure 17-4. Specify Stop Measurement Field

Also available is Store exception to disk which alows you to specify a
file on the disk that exceptions can be stored in. The default filename is
EXCEPTION.

State Compare Menu
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]
Locating
Mismatches In
the Difference
Listing

When the trace mode is repetitive and Store exception to disk is on, the
following process takes place: data is acquired until the stop criteria is
met, data acquistion will stop, data in the acquisition memory will be
stored on the disk, and data acquisition will resume when the datais
stored. This process continues until the disk is full. The data is stored in
the same file name; however, the last three characters will

automatically be replaced with a numerical serial number. For

example, EXCEPTION will change to EXCEPTO001 the second time
memory is stored.

‘You may also specify a stop measurement based on time between the X
and O markers in the Compare or Difference Listing menus, This is
available only when Count is set to Time in the State Trace menu. If the
Stop Measurement is set to run until Compare Equal or Compare Not
Equal in the Compare or Difference Listings, the Stop Measurement
on time X to O will change to run until Compare Equal or Compare
Not Equal in the other state display menus (ie. State Listing).

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

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

Saving
Compare
Images

State Compare Menu
17-8

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

configuration from disk, valid compare data will also be loaded.

HP 1650B/HP 1651B
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State Chart Menu

Introduction The State Chart Menu allows you to build X-Y plots of label activity
using state data. The Y-axis always represents data values for a
specifiedlabel. You canselect whetherthe X-axis represents states (ie.
rows in the State List) or the data values for another label You can
scale both the axes toselectively view data ofinterest. An accumulate
mode is available that allows the chart display to build up over several
runs. When State is selected for the X-axis, X & 0 markers are
available which allows the current sample (state or time) relative to
trace point to be displayed. Marker placement is synchronized with the
normal State Listing.

Accessing the The Chartmenu isaccessed fromthe State Listingmene. Toaccess the
State Chart Chart menu place the cursor on the field State Listing and press
Menu SELECT. A pop-up appears with the following options:

o State Listing
o State Waveforms

o State Chart
o State Compare

Place thecursor on State Chartand press SELECT. The pop-upwill
close and display the State Chart menu.

A

Selecting the When Using the State Chart display, you shoald first select what data
Axes for the you want plotted on each axis. Assigning a label to the vertical axis of
Chart the chart is accomplished by positioning the cursor on the Y-axis Label

field in the menu Whenselected, a pop up appearsie which you select
one of thelabels that weredefimed in the StateFormat Specification
MenuT he X-axis assignment field, toggles between State andLabel
when selected. When label is selected, a third field appears to the right
of Label that pops up when selected in which you select one of the
defined state labels.

HP 1650B/HP 1651B State Chart Menu
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Scaling the Either axis of the X - Y chart can be scaled by using the associated

Axes vertical or horizontal min (minimum) or max (maximum) value fields.
When selected, a Specify Number pop up appears in which you specify
the actual minimuwm and maximuz values that will be displayed on the
chart.

FAGuNE 1} - }
XY Chert of Leve! B0 1] versus Accumuiste

nex [FF]
vart llla

Specily dumbur:
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Figure 18-1. Axis Scaling Pop-up Menu

When State is selected for the X-axis, state acquisition memory
locations are plotted on the X-axis. The minimum and maximum values
can range from -1023 to + 1023 depending on the trace point Jocation.
The minimum and maximum values for labels can range from
00000000H to FFFFFFFFH (0 to 227 regardless of axis, since labels
are restricted to 32 bits.

State Chart Menu H P 1650B/HP 1651B
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The Label Value The Label Value versus State chart is a plot of label activity versus the

VS. memory Jocation in which the label data is stored. The labe] value is
S h plotted against successive amalyzer memory locations. For example, in
tates Chart the following figure, label activity of POD 1 is plotted on the Y axis and

the memory locations (State) are plotted on the X axis.

FaSmwe 7] -
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Figure 18-2. label vs. Stale Chart
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The Label Value When labels are assigned tO both axis, the chart shows howone label

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

BACHTRE T -
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Figure 18-3. Label vs. Label chart
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X & 0 Markers
and Readouts
for Chart
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When State is specified for the X-axis, X & 0 markers are available
which can be moved horizontally. The markers are synchronized with
the X and O markers in the normal State Listing.

To select the marker mode for Chart (if it is not presently displayed),
plaa the cursor on the To Marker Control field and press SELECT.
This field will toggle to To Range Control and the marker fields will be
displayed (see figure 18-4).

pAcHiNe 1] -
Xy Cnart of Lede) [PO0_1 J versus [BTevel
Rerxers Pattern Fioc {x=paitern }| Vjtrom | Tragger [

Figure 18-4, Marker Fields

When a marker is positioned in the State Chart menu, it is also
positioned in the State Listing menu and vice-versa. The Chart marker
operation is identical to the ma:kers in the State Listing menu (see
chapter 16).

State Chart Menu
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Marker Options The marker options in the State Chart menu depend ON what Count iS
set to in the State Listing menu.

When Count is set to Off the Chart markers can be set 1o:

0 Oy
O  PatteHl

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

o Off
e Pattern
0 K
o Statist

When Count is set to States the Chast markers can be set to:

o Pattern
e states

State Chart Menu HP 1850B/HP 18518
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State Waveforms Menu

Introduction The State Waveforms Menu allows you to view state data in the form of
waveforms identified by label name and hit number. Up to 24
waveforms can be displayed simultaneoudly. Only state data from the
current state machine can be displayed as waveforms in the State
Waveforms menu.

The presentation and user interface is generdly the same as the Timing
Waveform menu, except the X-awis of the state waveform display
represents only samples, or states instead of time (seconds). This is
true regardless of whether Count (i the State Trace menu) is set to
Time or Off. As a result, the horizontal axis of the display is scaled by
States/Div and Delay in terms of samples from trigger. Marker features
are the same as for State List in that Time or States will only be
available when Count is set to Time or States. The Sample Rate display
is not available in State Waveform even when markers are off.

Accessing the The State Waveforms menu is accessed from the State Listing meau.

To access the State Waveforms menu place the eursor on the State
State Waveforms Ligting field and press SELECT. A pop-up appears with the following
Menu options

State Listing
State Waveforms

State Chart
State Compare

Place the cursor 0o State Waveforms and press SELECT. The pop-up
will dose and display the State Waveforms menn.

HP 1650B/HP 1651B State Waveforms Menu
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Selecting a
Waveform

State Waveforms Menu

19-2

You can display up to 24 waveform on screen at one time. Each
waveform is a representation of a predefined label. To select a
waveform, place the cursor on a label name on the left side of the
display and press SELECT. A pop-up appears in which you:

o Insert waveforms

o Turn on waveforms

e Modify waveforms (waveformlabels)
o Turn off waveforms

e Delete waveforms

Just to the right of each label name is a two-digit number or the word
"all" The number indicates which bit of the label the  waveform
represents; or, all the bits of the label when “all” is displayed (see figure
19-1).

R ) - [Siiue saveroree ]
nerxers [_Feiltern ring [x=parternil _ T)tren [ Trigger )
o7t

Accumslate
States/Biy Delay | 100

.'-m 31l '-IlllllllllllllllIlllmllI|Illllllﬂ!|l|llll!ﬂ|ll IIHIIIIHIHHII-

AR

il

Figure 19-1. State Waveforms Menu

In the above figure, label A has "all” specified displaying all the bits
overlaid in a single waveform. Label B however, has seven of its biis
displayed individually (bits 0 through 6).

HP 16508/HP 16518
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Replacing You can replace a currently displayed waveform (Iabel) with another

Waveforms one of the predefined waveforms (labels). To replace one waveform
with another, place the cursor om the waveform you wish to replace and
press SELECT. A pop-up appears in which you select Modify
Waveform as shown in the following figure.

pRouTRE T ] -
rarsers Fine (O] T] rem
nccwmuiste [ OT7 ]

Stetes/Div [ 20 detey 160}

TR || O DD AT IIIIIIIIIIIIIIIII-IT,
: T ‘

Figure 19-2. Waveform Selection Pop-up Menu
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Another pop-up appears in Which you select the waveform (label) you
wish to display (see figure 19-3). When you place the cursor on the new
waveform (label) and press SELECT the new waveform replaces the

old waveform.

[acHTRE 7] - [Sisie Sveterss )
Rerxers

. Accumulate Lo ]
Stetespav [ 20 deley i0¢]

‘gyw g TGS ROtieT G l|lll|l||!|lllll-i.;

_:J
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Figure 18-3. Available Waveforms Pop-up Menu

Deleting

You can delete any of the currently displayed waveforms by placing the
cursor on the waveform you wish to delete and pressing SELECT

Waveforms
When the pop-up appears place the cursor on Delete waveform and
press SELECT.

T

Selecting States
per Division

State Waveforms Menu

19-4

You can specify the states per division by placing the cursor on the
field just to the right of States/Div, pressing SELECT, and either
entering the momber of States per division with the keypad or the knob.

The range is from 1 to 1024 per division.

HP 1650B/HP 1651B
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Delay from You can specify the. delay from trigger by specifying the number of
Trigger states from the trigger. The delay will affect only the position of the
State Waveforms display. it does not affect data acquisition. The
minimum is = 1024 and the maximum is 1024 independent of trace
position in the record Delay is not limited to the window containing
data.
|
State The waveform display features of the State Waveform menu are the
Waveform same as the Timing Waveform menu with regard to:
Display o low levels (below threshold) are represented by darker line
Features + dotted hLnes representing fhe X and 0 markers
o inverted triangle representing the trigger point
o Accumaulate Mode
o graticule frame with 10 horizontal divisions
|
Xand O Markers can be placed on the waveform display by specifying the

Markers for
State Waveform

HP 1650B/HP 1651B

Front-Pane! Reference

number of states from trigger or start in the case of the X marker or

number of states from either the trigger, start, or X marker in the case
of the O marker.

Markers can be automatically placed on the waveform by searching for
specific patterns assigned to each marker.

The X and 0 marker operation is identical to the marker operation in
the Timing Waveform Menu (see chapter 11).

State Waveforms Menu
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State Analyzer Measurement Example

Introduction

HP 1650B/HP 16518
Front-Panel Reference

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 you become
experienced. The steps in this format are both numbered and kttered.
The numbered steps state the step objective. The lettered steps explam
how to accomplish each step objective. There is also an example of
each meau after it has been properly set up.

How you use the steps depends on how much you remember from

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

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 wayit is configured for this exercise. It also
loads the same data acquired for this exercise so you can see what it
looks like on screen

In order to learn how to configure the logic armalyzer, 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 (ii you have a printer) or making notes before you load the
file.

Stale Analyzer Measurement Example
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Problem Solving In this example assume you have designed a microprocessor controlled

with the State
Analyzer

What Am |
Going to
Measure?

circuit. You have completed the hardware, and the software designer
has completed the software and programed the ROM (read-only
memory). When you tarn 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 ox software problem. You need
to do some testing to find a solution

You decide to start where the microprocessor starts when power is
applied. We will descrii a 68000 microprocessor; however, every
processor has similar start-up routines.

When you power up a 68000 microprocessor, it is held i reset for a
specific length of time before it starts doing anything to stabilize the
power supplies. The time the microprocessor is held o reset ensures
stable levels (states) on all the devices and buses in your.circuit. When
this reset period has ended, the 68000 performs a specific routme
caled “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 theresetvector properiy.

The steps of the 68000 reset vector fetch are:

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

2 Find thefirst address location in memory where the microprocessor
fetches its farst instruction Thisis aso specified by you and stored i
ROM a address locations 4 and 6.

State Analyzer Measurement Example HP 1650B/HP 1651B
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What you decide to find out is:

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

2. What ROM address does the microprocessor look a for the address
where its first instruction is stored in ROM, and is the mstruction
correct?

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

4. Is the executable instruction Stored in the first instruction location
correct?

Your measurement, then, requires verification of the sequential
addresses the microprocessor |looks at, and of the data in ROM at
these addresses. If the reset vector fetch is correct (i this example)
you will see the following list of numbers in HEX (default base) when

your measurement results are displayed.

<+ 0000 000000 0000
+ 0001 000002 O4FC
<+ 0002 000004 0000
<+ 0003 000006 8048
+ 0004 008048 3E7C

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

HP 1650B/HP 1651B State Analyzer Measurement Example
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How Do | In order to make this state measurement, you must configure the logic

Configure the analyzer as a state analyzer. By following these steps you will configure
: Analyzer 1 as the state analyzer.

Logic Analyzer?

If you are in the System Configuration menu you are inthe 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 comer of the display
and press SELECT.

b. Place the cursor om System and press SELECT.

2. In the System Configuration menu, change the Analyzer 1 type to
State. If Analyzer 1 is already a state analyzer, go on to step 3.

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

b. Place the cursor on State and press SELECT.

saigrer 2
. Unessigase Pote
Twe: [T a1

(s zssanin)
Poe S

' 333833333133 2333 '

Figure 20-1. System Configuration Menu
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3. Name Analyzer 168000STATE (optional).

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

b. With the Alpha Entry pop-up, change the name to 68000STATE.
4. Assign pods 1, 2, and 3 to the state analyzer.
a. Place the cursor on the Pod 1 field and press SELECT.

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

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

HP 1650B/HP 16518 State Analyzer Measurement Example
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Connecting the
Probes

Activity Indicators

At this paoint, if you had a target system with a 68000 microprocessor,
you would connect the logic analyzer to your system. Since you will be
assigning |abels ADDR and DATA, you hook the probes to your
system accordingly.

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

e Pod 2 probes 0 through 15 to the address bus lines A0 through
AlS.

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

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

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

Spsten Confiquration

e yzer 1 nadgaer 2
[ H Usasasgnad Pass
e DT3GR | e T )| RgT

=-3312332332282

TR

Figure 20-2. Activity Indicators
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Configuring the Now that you have configured the system, you are ready to configure
State Analyzer  thestateanalyzer. You will be:

e creating two names (labels) for the input signals

e Assigning the channels connected to the input signals
o Specifying the State (J ) clock

o Specifying a trigger condition

L 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 columa and press
SELECT.

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

[EB0535TATE |~ State Fermst Specification
Clock
Clocx Peried Pod 3 Pod 2 Pod t
&l [ m I i m N m 1
1 Croek ] L Clock ] C___Cioex ]
Activity >
Lede) Pol 1S ... 87 . .. 0 1S.... &7 o 1S ... 87 o
[aGD&_ [ o 11 | ]
DATA L. P B NN | [cevsavssacncss »e |
7=
=0r1-}
=077~
o]
(=of 1=
~0f 1=
=077
=0r1=
Q1=

Figure 20-3. State Format Specification Menu
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¢. With the Alpha Entry pop-up, change the name of the label to
ADDR.

d. Name the second label DATA by repeating steps a through c.
3. Assign Pod 1 bits 0 through 15 to the label DATA.

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

b. Any combination of hii may already be assigned to this pod;
however, you will want all 16 bii assigned to the DATA labdl.
The casiest way to assign is to press the CLEAR ENTRY keyto
unassign any assigned bii before you start.

c. 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 uatil all 16 bits have an
asterisk under each bit number. Place the cursor on Done and
press SELECT to close the pop-up.

d. Repest step ¢ for Pod 2 and the ADDR label to assign al 16 bits.

€. Repeat step ¢ except you wil] assign the lower eight bits (O - 7) of
Pod 3 to the ADDR label.

State Analyzer Measurement Example HP 1650B/HP 1651B
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.
Specifying the If you remember from "What's a State Analyzer” in Feeling Comfortable

J Clock With Logic Analyzers, the state analyzer samples the data under the
control of an external clock, which is “synchronous’ with your eircuit
under test. Therefore, you must specify whick clock probe you will use
for your measurement. In this exercise, you will use the J clock, which is

accessible through pod L

1. Sdlect 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.

_ |
[CE00STATE |~ swate Sarmst Spacification Soeeal ois
Cisck
-iock Poriso Pod 3 Pc_ﬂ 2 Podg 1
[ 6o 03 ] ’-l..e“' Cleex (Done ) Clock N
neuvu’y : e . K :.-....;7...__;
Ladel Poy IS ...
e Bk e LTI L
L =01r=] k]
01 1= 3
[or] =
~Of =
| =011}
=
Figure 20-4. Specifying the J Clock
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Specifying a To capture the data and place the data of interest in the center of the
Trigger display of the STATE LISTING menu, you need to tell the state

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

address 0000 on the addressbus.

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

2 Set the trigger so that the state analyzer triggers on address 0000. If
the Trigger on option is not already a perform steps a through d. If
the option is a skip to step €.

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

Truce mote [ Zirai )

4 ol ¢ Oy

Soqusnce Lovet ! Run
g onches

mils storing [ eny siete i
fount

{Trigger enj[s 1§ 1] times

pstars

Figure 20-5. State Trace Specification Menu

b. Place the cursor on the 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 bigger specification

State Analyzer Measurement Example HP 1650B/HP 16518
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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 carsor 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.

[ESCOCSTATE |- State Trace Specificstiss
Trace moce [_Singie ]
Sequesce Lovels Arand by
unile stering © eny state” | -
Trigger en “e” 1 tames
2renches
g Store < eny state”
Count
Prastore

Figure 20-6. State Trace Specification

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

HP 1650B/HP 1651B State Analyzer Measurement Example
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Acquiring the Since you want to capture the data when the microprocessor sends

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

We'll assume this is what happens jn this example, since the odds that
the microprocessor won't send address 0000 are very low.

L
Lebel > | ADOR T DATA |
Base > { Mex [ wWex |
-0007 [ 1 £TS
0006 o080Cs 61E6
-000S 00040 0000
~0004 O004F2 [~
-0003 [ -] 803C
0002 0000CA OOFF
000 1 [ =4 5730
5 00002 Y
<0001 .
w002 oooood  oooe . Reset Vector Fetch Routine
0003 000006 8040
<0005 0004 0000
40006 00804C O4FC
<0007 O0B04E 6108
<0000 008050 6100

Figure 20-7. Reset \Vector Fetch Routine

Now is the timae to load the state measurement demo file from the disc
if you wish. The file name is STATEDEMO. Refer to "Load
Operation” in chapter 6 if you need a reminder on how to load a file.

State Analyzer Measurement Example HP 1650B/HP 16518
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The State The state listing displays three columns of numbers as  shown:
Listing

4

803C
OOFF
6730
0000
O4FC
0000
8048
2E7C
0000
OWFC
6108
6100

Figure 20-8. State Locations

The first colamn of numbers are the state kme number locations as they
relate to the trigger point. The trigger state is on line + 0000 in the
vertical center of the list area. The negative numbers indicate states
occurring before the trigger and the positive sumbers indicate states
occurring after the trigger.

The second column of nymbers are the states (listed in HEX) the state
analyzer sees cm 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 1651B State Analyzer Measurement Example
Front-Panel Reference 20-13



Finding the
Answer

State Analyzer
20-14

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 fmd the stack
pointer location and memory location for the instruction it fetches after
power-up. The 68000 uses two words for each of the locations that it is
looking for, a high word and a low word. When the software designers
program the ROM, they must put the stack pointer location at address
locations 0 and 2. 0 is the high word location and 2 is the low word
location. Siily, the high word of the instruction fetch location must
be in address location 4 and the low word in location 6.

In order for the 68000 to do this the software design calls forthe reset
vector to:

1. set the stack pointer to 04FC, and
2read memory address location8048 for its firstinsouctonfetch.

Therefore, you are interested i what is 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 underthe ADDR label, indicatingthe
microprocessor did look atthecorrectlocations for the stackpointer
data. You also seethat the datacontained 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 addréss

locations are 4 and 6, which is correct, and the data found at these
locations ts 0000 and 8048, which is also correct.

+ 0000 000000 0000
+ 0001 000002 O4FC
+ 0002 000004 0000
+ 0003 000006 8048
+ 0004 008048 3E7C

Measurement Example HP 1650B/HP 16518
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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 imstructed to address in state 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:
incorrect data stored in ROM for the microprocessor’s first instruction.

+ 0000 000000 0000 (kigh word of stack pointer location)

+ 0001 000002 O4FC (low word of stack pointer location)

+ 0002 000004 0000 (high word of instruction fetch location)
+ 0003 000006 8048 (low word of instruction fetch location)
+ 0004 008048 2E7C (first microprocessor instruction)

SR - (ueue tisi ] 1
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Figure 20-B. Incorrect Data
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Summary You have just learned how to make a simple state measurement with
the HP 1650B Logic Analyzer. You have:

specified a state analyzer

learned which probes to connect
assigned pods 1,2, and 3
assigned labels

assigned bits

specified the J clock

specified a trigger condition
acquired the data

interpreted the state listing

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

Chapter 20 shows you how to use the logic analyzer as an interactive
timing and state analyzer. You will see a smple measurement that
shows you both timing waveforms and state listings and how they are
correlated.

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

Slate Analyzer Measurement Example HP 1650B/HP 1651B
20-16 Front-panel Reference



2 1
Mixed Mode Displays

Introduction This chapter shows you both a timing/state and a state/state mixed
mode display. The detailed operation of each individual type of display
isin theirrespective chapters. Only the unique features of the mixed
modes displays are given here.

Accessing Mixed voucan access mixed mode displays when both analyzers are on and

Mode Displays Count is set to The in the State Trace Specification menu. Mixed
mode displays are only available for two state analyzers or one timing
andonestateanalyzer. To display mixed mode, place the cursor on the
field in the upper left corner of the display and press SELECT. When
the pop-upappears you will seethe Mixed mode option. Place the
cursor onthis option and pressSELECT. When the pop-up closes,
mixed modewill be displayed.

HP 18508/HP 16516 Mixed Mode Displays
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Timing/State
Mixed Mode
Display

Mixed Mode Displays
212

When both timing and state analyzers are on you can display both the
State Listing and the Timing Waveforms simultaneously as shown.

The data in both parts of the display can be time-correlated as long as
Count (State Trace menn) is set to Tmne.

e
SIOMTIING ~ Timing Neveforms X to Trigger |__980 n3 |
Tiewrotv [ 500 ns ] Datey D o Triggar [ =510 ne]

[] x

Figure 21-|. Timing/State Mixed Mode Display

The markers for the State Listing&d the Timing Waveform in time-
correlated Mixed Mode are different from the markers i the
individual displays. You will need to place the markers on your points
of interest in the time-correlated Mixed Mode even  though you have
placed them in the individual displays

HP 1650B/HP 16518
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State/State When two state analyzers are on, the logic analyzer will display both

“lixed Mode state listings as shown below. Data from state machine 1 is the data
with the normal memory location columns filled and with normal black.

Jisplay on white video. State machine 2 data is interlaced and displayed in

inverse video (white on black). Its memory locations are offset to the
rightin a column.

To time-correlate data from two state machines, you must set the
Count (State Trace mepu) for both machines to Time.

Figure 21-2. Dual-State Machine Mixed Mode Display

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

HP 1650B/HP 1651B Mixed Mode Dispiays
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Time-Correlated T HP1650B/51B Logic Analyzers can time-correlate data between

Displays the timing analyzer and the state analyzer (sec Timing/State Mixed
Mode Display) and between two state amalyzers (see State/State Mixe.
Mode Display). In order for the logic analyzer to time-correlate data,
the Count in the State Trace menu must be set to Time before you start
an acquisition.

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

Mixed Mode Displays HP 1650B/HP 1651B
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Timing/State Measurement Example

Introduction

HP 1650B/HP 1651B
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In this chapter you will learn how to use the timing and state analyzers
mteractively by setting up the logic analyzer to make a simple
measurement. \We give you the measurement results as actually
measured by the logic amalyzer, since you may not have tile 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 of the Getring Started Guide. 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 disk. This file configures
the logic analyzer the same way it is configured for this exercise. It also
loads the same data acquired for this exercise so you can sce what it
looks Bke on screen.

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

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

liming/State Measurement Example
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Problem Solving  In this example assume you have designed a microprocessor-controlled

with the
Timing/State
Analyzer

What Am |
Going to
Measure?

circuit. You have completed the hardware, and the software designer
bas 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.

Sin;:ethedrcnithasneverworkedbeforc,yonandthesofrwarc
engineer aren't sure if it is a hardware or software problem. You need
to do some testing to fmd a solution.

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

To 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
o whether all the addresses within the routine are correct
o whether all the data at the addresses in the routine are correct

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

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

Timing/State Measurement Example HP 1650B/HP 1651B
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How Do | In order to make this measurement, you must configure the logic

Configure the analyzer as a state analyzer because you want to trigger on a specific
) state (8930). You aso want to verify that the addresses and data are
Logic Analyzer? correct in the states of this routine.

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

Sgaten Configwretion
haslyrer 1 aadigaer 2

unsssipnet Poss

Tepe:

Figure 22-|. System Configuration Menu
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Configuring the  Now that you have configured the system, you are ready to configur

State Analyzer

[6ECO0STATE )~ State Farmat specificstisn

Cioex Perisd
2 6C asj [

the state analyzer. Configure the STATE FORMAT
SPECIFICATION menu as shown:

Clack

2es 3

I ] T ] | m )]
I Cleck ] | Clock J L Cleck ]
Activity >
eoal Po) IS .. B7 .. O 15...87 ... 0 1.8 .0
Eunnl: E . E“““.”"“:'.'J | S ]
. I Loceonsesesaseees |
~of1=
=077
E1c

AEARATAELNL

-l

Figure 22-2. State Format Specification Menu

Configure the STATE TRACE SPECIFICATION menu as shown:

58CO0STAT: |~ Stete Trace Spacificatian
Trece node

Timing/State Measurement Exampk
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Sequance Levels Armec by
Wiiie stersag < sny stets” E
n Trigger an “o“ 1 tumes -
Branches
Sors * oy stoue”
Cownt
Prasters

Lavel >
Sase >

[ wex Il pox |

Figure 22-3. State Trace Specification Menu
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Connecting the  Atthis point, if you had a target system with a 68000 microprocessor,

Probes you would connect the logic analyzer to your system. Since you will be
assigning |abels ADDR and DATA, you will hook theprobes to your
system accordingly.

 Pod 1 probes 0 through 15 to the data bus lines DO through D15
o Pod 2 probes 0 through 15 to the address bus lines A0 though

AlS
o Pod 3 probes 0 through 7 to the address bus lines A16 through
A3

e Pod 1, UK (J dock) to the address strobe (LAS)

R
Acquiring 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 scuds address 8930, it will trigger the
state analyzer and switch the display to the STATE LISTING meauw

We'll assume this is what happens in this example.

HP 1650B/HP 16518 Timing/State Measurement Example
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Finding the You look at this listing to see what the data is in states + 0000 through
Problem +0004. You know your routine is five states long.

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

+ 0000 008930 BQ3C
+ 0001 008932 61FA
+ 0002 008934 67F8
+ 0003 008936 BWC
+ 0004 00892E 61FA

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

i
£

P
|
3

3
5
§

§
2
L)
s

Figure 224. Incorrect Data
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Your first assumption is that imcorrect data is stored to this memory
location. Assume this routine is in ROM since it is part of the operating
system for your eircuit. Since the ROM is programmed by the software
designer, you have the software designer  verify whether or not the data
at address 8932 is correct. The software designer tells you that the data
is correct. Now what do you do?

Now it’s time to look at the hardware to see if it is causing incorrect
data when the microprocessor reads this memory address. You decide
you want to see what is happening on the address and data buses
during this routine in the time domain.

In order to see the time domain, you need the timing analyzer.

What
Additional
Measurements
Must | Make?

HP 1650B/HP 1651B
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Since the problem exists during the routine that starts at address 8930,
you decide you want to see the timing waveforms on the address and
data bus when the routine is running. You also want to see the control
signals that control the read cycle. You will then compare the
waveforms with the timing diagrams in the 63000 data book.

Your measurement, then, requires verification of

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

The control signals you must check are:

. MdOCk

¢ address strobe (AS)

« lower and upper data strobes (LDS and UDS)
o data transfer acknowledge (PTACK)

. readfwrite (R/W)

Timing/State Measurement Example
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How Do | In order to make this measurement, you must re-configure the logic
Re-Conf igure analyzer so Analyzer 2 is a timing analyzer. You leave Analyzer 1 as a

. state analyzer since you will use the state analyzer to trigger on address
the L0g|C 8930.

2
Analyzer: Configure the logic analyzer so Analyzer 2 is a timing analyzer as
shown:
System Canfigwratisn
amsigzer 1 sasiyxer 2
neme: [GBOOCSTATE] Nome' Unassigned Pods
lnw Cen ) Type:

Figure 228, System Configuration Menu

I
Connectingthe At this point you would connect the probes of pods 4 and 5 as follows:
TimingAnalyzer o Pod4bit 0 to address strobe (AS)
Probes o Pod 4 bit 1 to the system clock

» Pod 4 bit 2 to low data strobe (LDS)

o Pod 4 hit 3 to upper data strobe (UDS)

o Pod 4 bit 4 to the read/write (R/W)

o Pod 4 bit 5 to data transfer acknowledge (DTACK)

e Pod 5 hits 0 through 7 to address Imes AQ through A7

« Pod 5 bits 8 through 15 to data lines DO through D7
Timing/State Measurement Example HP 1650B/HP 1851B
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Configuring the  Now that you have configured the system, you are ready to configure

imi the timing analyzer. Configure the TIMING FORMAT
TlmmgAna'yzer SPECIFICATION menu as shown:

[6B0T0TING |~ Taming Fermt Spaciticatise Ssactl 013
Peg 5 g ¢
Ry ] ¢ ™ ]
o =0 ,
f vicio @Yi000 0 IS ... 87 ... 0
o e N
O "o
ol L .
<] ,
* N
] e resets] [
o] {o000saee . N

Figure 22-6. Timing Format Specification Menu

Configure the TIMING TRACE SPECIFICATION as shown:

[BACCOTIMG |» Timing Trses Spsctficstisn
Trace moael _Singls |

Araed by Aeeuls!ion mede '

Lapel >

Bess > x| Mex Hex % x [T ]
Fiae

Potrers XX x T v LT v T x J o J o]
rons ror (] [

Then f1ng
Eoge | R | | § L . | r__ 1 X ]

Figure 22-7. liming Trace Specification Menu
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|
Setting the
Timing

Analyzer

Trigger

State Analyzer
Arms Timing

Anaiyzer

Your timing measurement requires the timing analyzer to display the
timing waveforms present on the buses when the routine is running.
Since youtriggered the stateanalyzer onaddress 8930, you want to

trigger the timing analyzer so the timing waveforms can be time
correlaxedwmhthestaxehsung.

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

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

3. Place the cursor on the 68000STATE option in the pop-up and press
SELECT.

Your timing trace specification should match the menu shown:

[EB0CET TG }- mnq Tress spseiiicstaon

Trce s TR )
acatst ion wose TEFRETTEEATT

Learel > ) S B
Sese > Em._JLm__LmLJL__L_IL_;. Y Rer vier ]
pacvern [ xJL x G2 I x K » U x ¥ xx i xx___:

preveat tor [5]

Taen 1ing
“'.[.]L-_LVJ-_I.]<T--T..J

Figure 22-8. Armed by 66000 STATE
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lime Correlating Inorder to time correlate the data, the logic analyzer must store the

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

To set up the logic amalyzer 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 menn.

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,

[BSCS0ETATE J- S1ate Trace Specification
Trece mecs [_Singie ]
Sequence Levels freac by

g While stering * n. stete” EE:

Trigger on “s° times
o erancnes

Stere = eny tete” —-KI-
Count

Prastore

Figure 22-S. Count Set to Time
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He-Acquiring After you connect the probes of pods 4 and 5 to your circuit, all you

the Data 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 menn. Regardless of which menu is displayed, change
the display to the Mixed mode.

|

Mixed Mode The Mixed mode display shows you both the STATE  LISTING and

Display TIMING WAVEFORMS menus simultaneously. To change  the

Timing/State Measurement Example

22-12

display to the Mixed mode:

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

nixec Noge |~ Bispiey  GUOGSSIATE - Stete Listimg
Ledel > AR

~0002 0004Fd 0000 124 w

1 0004F ¢ 8930 1.24 us

[ ] 00893¢  BO3C 1.24 us

0001 008932  OOFF 124 us

0002 00893« 6778 1.28 us

*0003 008936  BO3T 1.2¢ us
SS000TIING ~ TAming Mavelerms X to Trigger [ O _s ]

Time/Div Delgy 0 0 to Trigger

Figure 22-1 0. Mixed Mode Disphy
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]

Interpreting the  Inthe Mixed mode display the state listing is in the top half of the

Display screen and the timing waveforms are in the lowgr half. The important
thing to remember is that you time correlated thas display so you could
see what is happening in the time domain during the fauity routine.
Notice that the trigger point in both parts of the display is the same asit
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.

[ [ruseo Rodel- DAsDley  GOGOSSTATE~ Stste Listiap

Lexel > IRBBE" T OAYA T ¥ime |
Be3¢ > “wax P vex 1 Wel ]
0003 00P00 .
0002 E
1 [y 3

=)

*Q001

*0002

+00¢3

S3000TZING = TiRAR) Maveterms X to Trigper 0
Tiow /Oty Oelsy s] DtoTrigeer (O ¢]]

Figure 22- 1. Interpreting the Digplay
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Overlapping Since you see nothing wrong witb the timing waveforms so far, you
Timing think unstable data may be on the data lines during the read cycle. In
order to see unstable data, you must be able to see all the data knes
Waveforms during the read and look for transitions. Overlapping the waveforms
ppig

allows you to do this. To overlap waveforms, follow these steps

1. Place the cursor on the 00 of the ADDR {0 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 uatil 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.

CO00OTIING ~ Timiag Movet ovms X 1 Yrigger |___ O s |
TimeDiv Oaley O toTrigger [ O &]

Figure 22-12 Overlapping Timing Waveforms
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Finding the AS YOU look at the overlapping WaVefoNUS, you NOtiCE tereare
Answer transitions on the data ines during the read eycle, 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.

SBOSOSTATE ~ State Listing

Ledel > FROOR — T'OATA T —Yime |
eose > [nex " wex | Fel |
-0003 1.25 us
~00C2 f.24 ws
1 1.24 ws
1000 20 ot
+000 1 1.24 s
«0002 1.20 ws
40003 1.24 e

SS000TIME = Timiag Maveterms X 10 Trigger o3

TimeDiv [ 500 ne ] Detay [__ O 5] Dto Trigger [ O 3]

Unstabie Data

Figure 22.13. Unstable Data
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Summary

You have just learned how to use the timing and state analyzers
interactively to find a problem tbat first appeared to be a software
problem, but actually was a hardware problem.

You have learned to:

o trigger onc analyzer with the other
e time correlate measurement data

o interpret the Mixed mode display

e overlap timing waveforms

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

Timing/State Measurement Example HP 1650B/HP 16518
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Error Messages

Introduction

HP 1650B/HP 1651B
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This appendix lists the error messages that require corrective action to
restore proper operation of the logic analyzer. There are severa
messages that you will see that are merely ad visories and are not listed
here. For example, “Load operation complete” is one of these

advisori

The message are listed in alphabetical order and in bold type.

Acquisition aborted. This message is displayed whenever data
acquisition iS stopped.

At least one edge is required. A state clock specification requires at
least one clock edge. This message only occurs if you turn off all edges
in the state clock specification.

Autoload file not of proper type. This message is displayed if any file

other than an HP 1650B/51B configuration file is specified for an
antoload file and the logic analyzer is powered up.

Autoscale aborted. This message is displayed when the STOP key is
pressed or if asignal is not found 15 seconds after the initiation of
autoscale.

BNC is being used as an ARM IN and cannot be used as an ARM
OUT. This message is displayed when BNC arms machine 1 (or 2),
machine 1 (or 2) arms machine 2 {or 1), and the BNC is specified as
ARM OUT. It will not occur if BNC arms machine 1 (or 2), and
machine 1 (or 2) arms BNC

Configuration not loaded. Indicates a bad configuration file. Try to
reload the file again. If the configuration file will still not load, a new
disk and/or configuration file is required.

Copy operation complete. [ndicates the copy operation has either
successfully completed or has been stopped.

Error Messages
A1



Error Messages
A-2

Correlation counter overflow. The correlation counter overflows when
the time from when one machine’s trigger to the second machine’s
trigger exceeds the maximum count. It may be possible to add a
“dummy” state to the second machine’s trigger specification that is
closer in time to the trigger of the first machine.

Data can not be correlated-Time count need to be turned on. "Count”
must be set to "Time" in both machines to properly correlate the data.

Destination write protected-file not copied. Make sure you are trying to
copy to the correct disk. If so, set the write protect tab to the
non-protect position and repeat the copy operation.

File not copied to disk-check disk. The HP 1650B/51B does not
support track sparing. If a bad track is found, the disk is considered
bad. If the disk has been formatted elsewhere with track sparing, the
HP 1650B/51B will only read up to the first spared disk.

Hardware ERROR: trace point in count block. Indicates the data from
the last acquisition is not reliable and may have been caused by a
bhardware problem. Repeat the data acquisition to verify the condition.
If this message re-appears, the logic analyzer requires the attention of
service personnel

Insufficient memory t0 load IAL - load aborted This message
indicates that there is not'a block of free memory large enough for the
inverse assembler you are attempting to load even though there maybe
enough memory n several smaller blocks Try to load the inverse

assembler again. If this load is unsuccessful, load the configuration and
nverse assembler separately.

Invalid file name. Check the file name. A file name must start with an
alpha character and cannot contain spaces or slashes (/).

Inverse assembler not loaded-bad object code. Indicates a bad inverse
assembler file on the disk. A new disk or file is required.

Maximum of 32 channels per label. Indicates an attempt to assign
more than 32 channels to a label Reassign channels so that no more
than 32 are assigned to a label.

HP 1650B/HP 1651B
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No room on destination-file not copied. Indicates the destmation disk
doesn’t have enough room for the file you arc attempting to copy. Try
packing the disk and repeating the copy operation. If this is
unsuccessful, you will need to use a different disk.

(x) Occurrences Remaining in Sequence. Indicates the logic analyzer is
waiting for (x) number of occurreaces in a sequence level of the trigger
specification before it can go on to the next sequence level.

PRINT has been stopped. This message appears when the print
operation kas been stopped.

(x) Secs Remaining in Trace. Indicates the amount of time remaining
until acquisition is complete in Glitch mode.

Search failed - O pattern not found. Indicates the O pattern does not
exist in the acquired data. Check for a correct O marker pattern
specification.

Search failed - X pattern not found. Indicates the X pattern does not
exist in the acquired data. Check for acorrect X marker pattern
specification.

Slow Cloek or Waiting for Arm. |ndicates the state analyzer is waiting
for a clock or arm from the other machine. Re-check the state clock or
arming specification.

Slow or missing Clock, Indicates the state amalyzer has not recognized

a clock for 100 ms. Check for a missing clock if the intended clock is
faster than 100 ms. If clock is present but is slower than 100 ms, the

dalt_?jwillstillbeaoquiredwhcnadock is recognized and should be
vali

Specified inverse assembler sot found. Indicateb the inverse assembler
specified cannot be found on the disk.

State clock violates overdrive specification. | ndicates the data from the
last acquisition is not reliable due to the state elock signal not being
reliable. Check the dock threshold for proper setting and the probes
for proper grounding.

States Remaining to Post Stere. Indicates the number of states
required until memory is filled and acquisition is complete.

Error Messages
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Time count need to be turned on. This message appears when the logic
analyzer attempts to time correlate data and “Count” is not set to
"Time."

Transitions Remaining to Post Store. Indicates the number of
transttions required until memory is filled and aquisition is complete.

Unsupported destination format-file not copied- Indicated the disk you
have attempted to copy to is either not formatted or formatted in a

format not used by the logic analyzer. Format the disk or use a properly
formatted disk and repeat the copy operation.

Value out of range. Set to kimit. Indicates an attempt to eater a value
that is out of range for the specific variable. The logic analyzer will set
the value to the limit of the variable range automatically.

waiting for Arm. Indicates the arming condition has not occurred.

Waiting for Prestore. Indicates the prcstore condition has not occurred
(timing analyzer only).

Waiting for Trigger. Indicates the trigger condition has not occurred.

Warning: Chips not successfully running. Indicates the aquisition
chips in the logic analyzer are not rumning properly. Press STOP and
then RUN again. If the warning message reappears, refer the logic
analyzer t0 Service personnel

Warning: Chips not successfolly stopped. indicates the acquisition
chips in the logic analyzer are not stopping properly. Press RUN and
then STOP again. If the warning message reappears, refer the logic
analyzer to service personnel

Warning: Duplicate label name. Indicates an attempt to assign an
existing name to a new label

Warning: Daplii symbol name, Indicates an attempt to assign an
existing name to a new symbol.

Warning: Invalid file type. Indicates an attempt to load an invalid file
type. For example, the SYSTEM file can only be loaded on power-up
and if you attempt to load it from the I/O menu, this message will
appear.

Error Messages HP 1650B/HP 16518
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Warning: No clock edge in other clock, added clock edge. This message
only occurs in a state analyzer using mixed or demultipiexed clocks. It
indicates there is no edge specified in either the master or slave clock.
There must be at least one edge in each of the clocks.

Warning: Symbol memory full. Max 200 symbels. Indicates an attempt
to store more than 200 symbols.

Warning: Run HALTED due to variable change. Indicates a variable
has been changed during data acquisition in the continuous trace
mode. The data acquisition will be halted and this message will be
displayed when any variabie affecting the system configuration, clock
thresholds, dock multiplexing, or trace specification menus is changed
during data acquisition.

HP 16508/HP 16518 Error Messages
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Installation and Maintenance

Introduction

Initial
Inspection

HP 1650B/HP 1651B
Front-Pane! Reference

This appendix contains information and instructions necessary for
preparing the HP 1650B/51B Logic Analyzers for use. Inchuded in this
section are inspection procedures, power requirements packaging
information, and operating environment. It also tells you how to load
the operating system and turn the logic analyzer on Maintenance that
you can do as an operator is included in this appendix.

Inspect the shipping container for damage. If the shipping container or
cushioning material is damaged, it should be kept until the contents of
the shipment have been checked for completeness and the instrument

- has been checked mechanically and electrically. Accessories supplied

with the instrument are Bsted under Accessories Supplied in section 1
of this manual. An overview of the self-test procedure is in AppendixC
of this manual. The complete details of the procedure are in Chapter 6
of the Service Manual. Electrical performance verification functions are
also in Chapter 3 of the Service Manual,

If the contents arc incompiete, if there is mechanical damage or defect,
or if the instrument does not pass the Self Test Performance
Verification, notify the nearest Hewlett-Packard Office. If the shipping
container is damaged, or the cushioning materials show signs of stress,
notify the carrier as well as the Hewlett-Packard Office. Keep all
shipping materials for the carrier’s inspection. The Hewlett-Packard
office will arrange for repair or replacement a HP option without
waiting for claim settlement.

installation and Maintenance
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]
Operating
Environment

Ventilation

Storage and
Shipping

Tagging for
Service

Original
Packaging

You may operate your logic analyzer in a normal lab or office type
environment without any additional considerations. If you intend to use
it in another type of environment, refer to Table D-2 in Appendix E for
complete operating environment specifications, Note the
non-condensing humidity limitation. Condensation within the
instrument cabinet can cause poor operation or malfunction.

Protection should be provided against temperature extreme-s which

cause condensation.

You must provide an unrestricted airflow for the fan and ventilation

openings in the rear of the logic analyzer. However, you may stack the
logic amalyzer under, over, or in-between other instruments as long the
surfaces of the other instruments are not needed for their ventilation.

This instrument may be stored or shipped in environments within the

fobowing i -

o Temperature: —40°Cto + 75°C
o Humidity: Upto90%at 65°C
o Altitude: Up to 15,300 meters (50,000 feet)

If the instrument is to be shipped to a Hewlett-Packard office fur.
service or repair, attach a tag to the instrument identifying owner
address of owner, complete instrument model and serial numbers and
a description of the service required.

If the original packaging material is unavailable or unserviceable
materials identical to those used in factory packaging are available
through Hewlett-Packard offices. If the instrument is to be shipped to a
Hewlett-Packard office for service, tag the instrument (see "Tagging for
Service” in this appendix). Mark the container FRAGILE to ensure
careful handling. In any correspondence, refer to the instrument by
model number and full serial number.

instaliation and Maintenance HP 16508/HP 16518

B-2

Front-Panel Reference



Other Packaging The following general instructions should be followed for repacking
with commercially available materials.

1. Wrap the instrument in heavy paper or plastic.

2 Use a strong shipping container. A double-wall carton made of
350 Ib. test material is adequate.

3. Use a layer of shock-absorbing material 70 to 100 mm (3 to 4
inches) thick around all sides of the instrument to firmly cushion
and prevent movement inside the container. Protect the control

panel with cardboard.
4. seal the shipping container securely.

5. Mark the shipping container FRAGILE to ensure careful
handling.

6. 1n any correspondence, refer to theinstrument by model number
and fall serial number.

Power The HP 1650B/51B requires a power source of either 115 or 230 Vac

Requirements —2% 1o + 10%; single phase, 48 to 66 Hz, 200 Watts maximum
power.

HP 1650B/HP 16518 Instaliation and Maintenance
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Power Cable This instrument is provided with a three-wire power cable. When
connected to an appropriate AC power outlet, this cable grounds the
instrument cabinet. The type of power cable plug shipped with the
mstrument depends on the country of destination. Refer to Table B-1
for power phags and HP pan numbers for the available plug

Warning BEFORE CONNECTING THIS INSTRUMENT, the protective
w earth terminal of the instrument must be connected to the

protective conductor of the (Mains) power ¢ord. The Mains
plug must be inserted In a socket outlet provided with a
protective earth contact. The protective action must not be
negated by the use of an extengion cord (power cable) without
a protective conductor @rounding). Grounding one conductor
of a two conductor outlet does not provide an instrument
ground.

Installation and Maintenance HP 1650B/HP 16518
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Table B-I. Power Cord Configurations

oPorl aumpsr sheen fer plug s
ccmapiets covie InCiugng Blvg

voThose sards ara inciused in the CBA cortification apprevel of Lhe squipment.

Eaforih Crauns
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CGARLE LUENGTH
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Removing Your logic analyzer is shipped with a protective yellow shipping disk in
Yellow 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
Shipping Disk figure B-1. The yellow shipping disk will pop out part way so you can
pull it out of the disk drive.

Figure El. Removing Yeltow Shipping Disk

Installation and Maintenance HP 1850B/HP 16516
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Selecting the The line voltage selector has been factory set to the line voltage used in

Line Voltage your country. It is a good idea to check the setting of the line voltage
selector so you become familiar with what it looks like. If the setting

needs to be changed, follow the procedure in the next paragraph.

Caution w You can damage the logic analyzer if the module is not set to the
correct position.

Figure B-2 Selecting the Line Voltage

You change the proper line voltage by pulling the fuse module out and
reinserting it with the proper arrows ahgned. To remove the fuse
module, carefully pry at the top center of the module (as shown) until
you can grasp and pull it out by hand.

HP 1650B/HP 16518 Instaliation and Maintenance
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Checking for If you find it necessary to check or change fuses, remove the fuse
the Correct module and look at each fuse for its amperage and voltage. Refer to
figure B-3 to locate the 115 V and 230 V fuse locations. To remove the

Fuse fuse module, carefully pry at the top center of the module (see figare
B-2) until you can grasp and pull it out by hand.
01650E03
Zrev
3.6 A FUSE 3.8 A FUSE
Figure B-3. Checking for the Correct Fuse
|

Applying Power  When power is applied to the HP 1650B/51B, a power-up seif test will
be performed automatically. For information on the power-up self test,
refer to Appendix C and Section 3 of the Service Manual.

Loadlng the Before you can operate the instrument, you must bad the operating

Operating system from the operating system disk- You received two identical
operating system disks. You should mark one of them Master and store

System it in a safe place. Mark the other one Work and use only the work copy.
This will provide you with a back-up in case your work copy becomes
corrupt.

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

Installation and Maintenance HP 1850B/HP 16518
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Installing the To load the logic analyzer’s operating system, you must instal} the disk
Operating as shown below before you tum on the power. When the disk snaps
System Disk into place, the disk eject button pops out and you are ready to tuwrn on

Figure B-4. Installing the Operating System Disk

The logic analyzer will read the disk and load the operating system. It
will also run self-tests before it is ready for you to operate.

HP 1650B/HP 1651B Installation and Maintenance
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Line Switch The line switch is located on the rear panel. You turn the instrument on
by pressing the 1 on the rocker switch. Make sure the operating system
disk is in the disk drive before you turn on the logic analyzer. 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.

€ D
gL

é‘”’.

i

A

Lo o
%

Figure s-5. Line switch

I
Intensity Once you have turned the instrument on, you may want to set the
Control display intensity to a level that's more comfortable for you. Yoa do this

by turning the INTENSITY control on the rear panel.

M]Bﬂﬂlﬁlﬂll[ﬂlﬂlm

Qgggaca

OEMFOR

Figure B-6. Intensity Control

Installation and Maintenance HP 1650B/HP 1651B
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POWGT-Up When you turn on the logic analyzer, it performs a series of self-tests.

Self-Test When it has successfully completed these tests, it loads the operating
system into memory from the disk

When the logic analyzer has completely loaded the operating syste it
displays the System Configuration menu as shown below.
- o |
System Ceafageretien
Rastgzer 1 ses)yzer 2
name Unstsignec Pods
Tope: (308G 7] T BT ]| ey

Figure B-7. System Configuration Menu

Note ﬁ This is the HP 1650B System Format Specification menu. | f you have
an HP 1651B, 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
Pods area of the display.

HP 1650B/HP 16518 Installation and Maintenance
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Operator’s The only maintenance you need to do is clean the instrument exterior
Maintenance and periodically check the rear panel for air restrictions.

Use only MILD SOAP and WATER to clean the cabinet and front

panel. DO NOT use a harsh soap which will damage the water-base
paint finish of the instrument,

instaliation and Maintenance HP 1650B/HP 16518
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C

Operator Self-Tests

Introduction

This appeadix gives you an overview of the self tests the logic analyzer
runs when you turn it on. You can also access the self tests from the IO
menu. This appendix is not intended to provide service information,
but to acquaint you with the tests. If service is required, it should be
performed by qualified service personnel.

Self -Tests

Power-Up

Self-Test

HP 1650B/HP 1651B
Front-Panel Reference

The power-up self test is a set of tests that are automatically performed
when you apply power to the logic analyzer. You may perform the self
tests individually to have a higher level of confidence that the
instrument is operating properly. A message that the instrument has
failed a test will appear if any problem is encountered during a test.
The individual self tests are listed in the self test menu which is
accessed viathe /0 menu. The HP 1650B/51B sdlif tests are on the
operating system disk and the disk is required to run the tests.

The power-up self test is antomatically initiated a power-up by the
HP 1650B/51B Logic Analyzer. The revision number of the operating
system firmware is given in the upper right of the screen during the
power-up self test. As each test is completed, either "passed” or "failed"
will be displayed before the name of the test as shown.

PERFORMING POWER-UP SELF TESTS

passed ROM test
passed RAM test
passed Interrupt test
passed Display test
passed Keyboard test
passed Acquisition test
passed Threshold test
passed Disk test

LOADING SYSTEM FILE

Operator ~ Self-Tests
C-1



Selectable Seflf
Tests

Operator Self-Tests
c-2

As indicated by the last message, the HP 1650B/51B will automatically
load the operating system from the disk in the disk drive. If the
operating system disk is not in the disk drive, the message “SYSTEM
DISK NOT FOUND" will be displayed at the bottom of the screen and
“NO DISK” will be displayed in front of disk test in place of “passed.”

If the “NO DISK” message appears, insert the operating  system disk
into the disk drive, and press any front-panel key.

Seven self {€StS may be accessed individually in the Self
Test menn. The seven selectable self tests are:

o szes Acquisition

¢+ RS-232C

o External Trigger BNCs .
Keyboard

RAM

ROM

Disk Drive

Cycle through all tests

To select a test, place the carsor on the test name and press SELECT.
A pop-up menu appears with a description of the test. The self test
does not begin until the carsor is placed on Execute and the SELECT
key s pressed.

When the test is complete, either "Passed”,"Failed", or "Tested" will be
displayed in the Self Test menu in front of the test. These tests are also
used as troubleshooting aids. If a test fails, refer to Section 6 of the
Service manual for information on the individual tests used for’
troubleshooting.

® & ¢ o
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Specifications and Operating
Characteristics

introduction This appendix lists the specifications, operating characteristics, and
supplemental characteristics of the HP 1650B and HP 1651B Logic
Analyzers.

. 5

Specifications

Probes Minimum Swing: 600 mV peak-to-peak.

Threshold Accuracy:
Voltace _Range Accuracy
—20Vto +20V + 150 mV
w99VI0 « 21V + 300mV
+21Vio +99V —300mV
e e
State Mode Clock Repetition Rate: Single phase is 35 MHz maximum (25 MHz on

the HP 1651B). With time or state counting, minimum time between
states is 60 ms. Both mixed and demultiplexed clocking use master-slave
clock timing; master clock must follow slave dock by at least 10 ns and
precede the next slave clock by 50 ns.

Clock Pulse Width: > 10 as at threshold.

Setup Time: Data must be present prior to clock transition, =10 ns.

HP 1650B/HP 1651B Specifications and Operating Characteristics
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Hold Time: Data must be present after rising clock transition; 0 s,

Data must be present after falling clock transition, 0 ns (HP 1651B);
data must be present after falling L clock transition, 0 as (HP 1650B);
data must be present after falling J, K, M, and N clock transition, 1 ns
(HP 1650B).

Timing Mode Minimam Detectable Glitch: 5 ns wide at the threshold

Characteristics

Probes input RC: 100 kQ) + 2% shunted by approximately 8 pF at the probe
tip.
TTL Threshold Preset: + 1.6 volts.
ECL Threshold Preset: = |.3 volts.
Threshold Range: —9.9to + 9.9 voltsin 0.1 V increments.

Threshold Setting: Threshold levels may be-defmed for pods 1 and 2
individually (HP 1651B). Threshold levels may be defined for pods 1, 2,
and 3 individually and one threshold may be defined for pods 4 and 5
(HP 1650B).

Minimum Input Overdrive: 250 mV or 30% of the mput amplitude
whichever is greater.

Maximum Voltage: =40 volts peak

Dynamic Range: =10 volts about the threshold.

Specifications and Opemtirg Characteristics HP 1650B/HP 1651B
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Measurement Analyzer Configurations:
Configurations

. Analyzer1 _Analyzer2

Timing off

off Timing
State off

Off State
Timing State

State Timing
State - State

Off off

Channel Assignment: Each group of 16 channels (a pod) cam be
assigned to Analyzer 1, Analyzer2,  or remain unassigned. The
HP 1650B concontains S pods; the HP 1651B contains 2 pods.

StateAnalysis
MemOory Data Acquisition: 1024 samples/channel.

Trace Clocks: Five clocks (HP 1650B) or two clock (HP 1651B) areavailable
specification  and canbe used by cither one or two state analyzers at any time. Clock
edges can be ORed together and operate in single phase, two phase
demultiplexing, or two phase mixed mode. Clock edge is selectable as
positive, negative, or both edges for each clock.

Clock Qualifier: The high or low level of four ORed clocks (HP 1650B)
or one clock (HP1651B) can be ANDed with the clock specification.
Setup rime: 20 ms; hold time: 5 as.

HP 1650B/HP 1651B Specifications and Operating Characteristics
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Tagging

Pattern Recognizers: Each recognizer is the AND combination of bit
(0, 1, or X) patterns in cach label Eight pattern recognizers are
available when one state analyzer is on. Four are available to each

analyzer when two state analyzers are on.

Range Recognizers: Recognizes data which is numerically between or
on two specified patterns (ANDed combination of 0s and/or 1s). One
range term is available and is assigned to the first state analyzer turned
on. The maximum size is 32 bits.

Qualifier: A user-specified term that can be anystate., nostate, a single
pattern recognizer, range recognizer, or logical combination of pattern
and range recognizers.

Sequence Levels: There are eight levels available to determine the
sequence Of events required for trigger. The trigger term can occur
anywhere in the first seven sequence levels.

Branching: Each sequence level has a branching qualifier. When
satisfied, the analyzer will restart the sequence or branch to another
sequence level.

Occurrence Counter: Sequence qualifier may be specified to occur up
to 65535 times before advancing to the mext level.

Storage Qualification: Each sequence level has a storage qualifier that
specifies the states that are to be stored.

Enable/Disable: Defmes a window of post-trigger storage. States stored
in this window can be qualified.
Prestore: Stores two qualificd states that precede states that are stored.

State Tagging: Counts the number of qualified states between each
stored state. Measurement can be shown relative to the previous state
or relative to trigger. Maximum count is 4.4 X (10 to the 12th power).

Time Tagging Measures the time between stored states, relative to
either the previous state or the trigger. Maximum time between states is
48 hours.

With tagging on, the acquisition memory is halved; minimum time
between states is 60 ns.

Specifications and Operating Characteristics HP 1650B/HP 1651B
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Symbols

Timing Analysis

Pattern Symbols: User can define a mnemonic for the specific bit
pattern of a label When data display is SYMBOL, mremonic is
displayed where the bit pattern occurs. Bit pattern can include 0s, 15,
and don'’t cares.

Range Symbols: User can define a mnemonic covering a range of
valnes. Bit pattern for lower and upper limits must be defined as a
pattern of 0s and 1s. When data display is SYMBOL, values within the
specified range are displayed as mnemonic =+ offset from base of range.

Number of Pattern and Range Symbols: 200 total. Symbols ¢am be
down-loaded over RS-232C.

Transitional Sample is stored in acquisition memory only when the data changes. A

Timing Mode

Glitch Capture
Mode

HP 1650B/HP 1651B
Front-Panel Reference

time tag stored with each sample allows reconstruction of waveform
display. Time covered by a full memory acquisition varies with the
number of pattern changes in the data.

Sample Period: 10 ns.
Maximum Time Covered by Data: 5000 seconds.
Minimum Time Covered by Data: 1024 pus.

Data sample and glitch information stored every sample period.

Sample Period: 20 ns to 50 ms in a |-2-5 sequence dependent on
sec/div and delay settings.

Memory Depth: 512 samples/channel.

Time Covered by Data: Sample period x S12.

Specifications and Operating Characteristics
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Waveform Display Sec/div: 10 ns to 100 s; 0.01% resolution.

Delay: = 2500 s to 2500 s; presence of data dependent on the number
oftrax!s_iﬁonsinfiatabetweenn'iggerandn'iggerplns delay
(transitional timing).

Accamulate: \Waveformdisplay is noterased betweersuccessive
acquisitions.

Overlay Mode: Multiplechannels can bedi'splayed on one waveform
display line. Primary use is to view summary of bus activity.

Maximum Number of Displayed Waveforms: 24
Channel-to-Channel Skew: 4 ns typical.

Time Interval Accuracy: = (sample period + channel-Lo-channel skew
4+ 0.01% of time interval reading).

Trigger Asynchronous Pattern: Trigger on an asynchronous patters less than
Specification or greater than specified duration. Pattern is the logical AND of
specified low, high, or don’t care for cach assigned channel. If pattern
isvalid but duration isinvalid, there is a20 ns reset time before looking
for patterns again

Greater Than Duration: Minimum duration is 30 ns to 10 ms with 10 ns
or 0.01% resolution, whichever is greater. Accuracyis + Onsto « 20
ns. Trigger occurs at pattern + duration.

Less Than Duration: Maximum duration is 40 ns to 10 ms with 10 ns or
0.01% resolution, whichever is greater. Pattern must be valid for at
least 20 ns. Accuracyis + 20 nsto — 0 ns. Trigger occurs at the end of
the pattern.

Glitch/Edge Triggering: Trigger on glitch or edge following valid
duration of asynchronous pattern while the pattern is still present.
Edge can bespecified as rising falling or either Lessthanduration
forces glitch and edgetriggering off.

Speciticstlons and Operating Chsractetistics HP 1650B/HP 1651B
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Measurement
and Display
Functions

Autoscale (liming
Analyzer Only)

Acquisition
Specifications

Labels

Indicators

HP 1650BMHP 16518
Front-Panel Reference

Antoscale searches for and displays channels with activity on the pods
assigned to the timing analyzer.

Arming: Each analyzer can be armed by the run key, the other
analyzer, or the external trigger in port.

Trace Mode: Single mode acquires data once per trace specification;
repetitive mode repeats single mode acquisitions until stop is pressed
or until time interval between two specified patterns is less than or
greater than a specified value, or within or not within a specified range.
There is only one trace mode when two analyzers are on.

Channels may be grouped together and given a six character name. Up
to 20 labels in each analyzer may be assigned with up to 32 channels
per label. Primary use is for naming groups of channels such as
address, data, and control busses.

Activity Indicators: Provided in the Configuration, State Format and
Timing Format menus for identifying high, low, or changing states on
the inputs.

Markers: Two markers (X and 0) are shown as dashed lmes on the
Timing Waveforms display.

Trigger: Displayed as a vertical dashed line in the timing waveform
display and as [ine 0 in the state listing display.

Specifications and Operating Characteristics
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Marker Functions Time Intervak The X and 0 markers measure the time interval between
one point on a timing waveform and trigger, two points on the same
timing waveform, two points on different waveforms, or two states
(ome tagging on).

Delta States (State Analyzer Only): The X and 0 markers measure the
number of tagged States between one state and trigger, or between two
states.

Patterns: The X and 0 markers can be used to locate the nth
occurrence of a specified pattern before or after trigger, or after the
beginning of data. The 0 marker can also find the ath occurrence of a
pattern before or after the X marker. '

Statigtics: X to O marker statistics are calculated for repetitive
acquisitions. Patterns must be specified, for both markers and statistics
are kept only when both patterns can be found in an acquisition.
Statistics are minimum X to 0 time, maximum X to 0 time, average X to
0 time, and ratio of valid runs 1o total runs.

Run/Stop  Rem: Stats acquisition of datain specified trace mode.
Functions

Stop: In singletracemode or thefirst run of arepetitiveacquisition,
STOP halts acquisition and displays the current acquisition data. For
subsequent runs in repetitive mode, STOP halts acquisition of data and
does not change current display.

Data Display/Entry Display Modes: Statelisting statewaveform; State chart; state |
compare; timing waveforms; interieaved, time- correlatui listing of two
state analyzers (time tagging on); time- correlated state listing and
timingwavefor m display (statelisting in upper half, timing waveformin
lower half, and time tagging on).

Timing \Waveform: Pattern readout of timing waveforms at X or 0
marker.

Bases. Binary, Octal, Decimal, Hexadecimal, ASCII (display only) and
User-defined  symbols.

Specifications and Operating Characteristics HP 1650B/HP 16518
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State Compare
Mode

State X-Y Chart
Display

State Waveform
Display

HP 1650B/HP 1651B
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Performs post-processing hit-by-bit comparison of the acquired state
data and compare data image.

Compare Image. Created by copying a State acquisition into the
compare image buffer. Allows editing of any bit in the compare image
toa 1, 0, or don’t care.

Compare Image Boundaries. Each channe! (column) in the compare
image can be enabled or disabled via bit masks in the compare image.
Upper and lower ranges of states (rows) in the compare image can be
specified. Any data bits that do not fall within the enabled channels and
the specified range are not compared.

Stop Measurement. Repetitive acquisitions may be halted when the
comparison between the current state acquisition and the current
compare image is equal or not equal.

Displays. Compare Listing display shows the compare image and bit
masks. Difference Listing display highlights differences berween the
current siate acquisition and the current compare image.

Plots value of specified label (cm y-axis) vs. states or another Iabel (on
x-axis). Both axes can be scaled by the user.

Markers. correlated to state hsting, state compare, and state waveform
displays. Available as pattern, time or statistics (with time counting on),
and states (with state counting on).

Accumulate. Chart display is not erased between successive
acquisitions.

Displays state acquisition in waveform format.

States/div. 1 to 104.

Delay. 0 to 1024.

Accumulate. Waveform display s not erased between successive
acquisitions.

Overlay Mode. Multiple channels can be displayed on one waveform
display line. Primary use is to view summary of bus activity.

Specifications and Operating Characteristics
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Maximum Number of Displayed Waveforms. 24.

Markers. Correlated to dtate listing, state compare, and state chart
displays. Available as pattern, time or statistics (with time counting 0n),

and states (with state counting ON).
I
Operating Temperatare: Instruments, 0° to 55° C ( + 32° to 131° F); probes and
Environment cables, 0° to 65° C ( + 32°to 149° F). Recommended temperature

range for disk media, 10° to 50° C ( + 50°to 122° F).

Humidity: [nstruments up to 95% relaive humidity a + 40° C; (104°
F). Recommended humidity range for disk media, 8% to 80% relative

bumidity at + 40°C( + 104°F).
Altitude: To 4600 m (15,000 fr).
Vibration

Operating: Random vibration 5-500 Hz, 10 minutes per axis,
= 241 ¢ (rms).

Non-operating: Random vibration 5-500 Hz, 10 minutes per axis,
= 2.41 g (rms); and swept sine resonant search, 5-500 Hz0.75 ¢
(O-peak), 5 minute resonant dwell @ 4 resonances per axis.

Weight: 10.0 kg (22 Ibs) net; 182 kg (40 Ibs) shipping.
Power: 115V/230V, 48-66 Hz, 200 W .

Specifications and Operating Characteristics HP 1650B/HP 16518
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Dimensions

Notes: I. Dimensions are for general information only. If dimensions
are required for building special eaclosures, contact your
HP field engineer.

2. Dimensions are in millimeters and (idles).
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Microprocessor Specific Measurements

Introduction This appendix contains information about the optional accessories
available for microprocessor specific measuremeats. In-depth
measurement descriptions are included in the operating notes that
come with each of these accessories. The accessories you will be
introduced to in this appendix arc the preprocessor modules and the
HP 10269C General Purpose Probe Interface.

Microprocessor A preprocessor module enables you to quickly and easily commeet the
logic analyzer to your microprocessor under test. Most of the

Measurements preprocessor modules require the HP 10269C General Purpose Probe
Interface. The preprocessor descriptions in the following sections
indicate which preprocessors require it. '
Included with each preprocessor module is a 35-inch disk which
contains a configuration file and an inverse assembler file. When you
load the configuration file, it configures the logic analyzer for making
state measurements on the microprocessor for which the preprocessor
is designed. It also loads in the inverse assembier file.

The inverse assembier file is a software routine that will display
captured information in a specific microprocessor’s mmemonics. The
DATA field in the STATE LISTING is replaced with an inverse
assembly field (see Figure E-l). The inverse assembler software is
designed to provide a display that closely resembles the original
assembly language listing of the microprocessor’s software. It also
identifies the microprocessor bus cycles captured, such as Memory
Read, Interrupt Acknowledge, or I/O write.

HP 1650B/HP 16518 Microprocessor Specific Measurements
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Mereers [T Tiee 0 to Trigger [0 3]
Time X %0 0 o %
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Bete >

0004 ORI.D 830.00 b
OODSFE 9930 progren resc 1.24 w3 28
o093 ONP.B  oFF.DO 1.28 us -]
000932 OOFF progrea resd 1.24 ws 30
copUs« GER.P 1.20 us 30
COBP36 CMP.8 9ee.D0 1.24 us 30
00802t OSR.B  0OMON 1.26 us 30
000930 903C wnused prafeteh 1.24 uy 30
004 0000 pregrem urits 2.00 ys 2
0004FE 8930 progrem urite 1.40 us 22
OS2  Jw O0SBCE(IPC] .28 ws 30
oo FFOA progran resd 1.24 us 30
OOBECE BSR.B  OOGBME 1.72 us 30
oogece BOIC woused prefeten 1.28 us 30
Figure E-. State Listing with Mnemonics,
MiCroprocessors This section lists the microprocessors thatare SUpported by
Supported by Hewlett-Packard ~ preprocessors and the logic analyzer model that each

ocessor requires. Most of the preprocessors require the
Preprocessors prmeprmc General Purpose Probe Interface. The HP 10269C accepts
the specific preprocessor PC board and connects it to five connectors
on the general purpose interface to which the logic analyzer probe
cables connect.

Note 6 This appendix lists the preprocessors available at the time of printing.
However, new preprocessors may become available as new
microprocessors arc introduced. check with the nearest
Hewlet-Packard sales office periodically for availability of new
PIEProcessors.
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280 CPU Package: 40-pin DIP

HP 16508/HP 16518
Front-Panel Reference

Accessories  Required: HP 1030QB Preprocessor
HP 10269C General Purpose Probe Interface

Maximnm Clock Speed: 10 MHz clock input

Signal Line Loading: Ma?:umofonc%l,smload +35pFon
any fine

Miaoprocesor Cycles Identified: Memory read/write
I/O read/write

Opcode fetch

Interrupt acknowledge
RAM refresh cycles

Maximum Power Required: 03Aat + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-chamnel probes

Microprocessor Specific Measurements

E-3



NSC 800 CPU Package: 40-pin DIP

Accessories Required: HP 10303B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 4 MHz clock input

Signal Line Loading: Maximum of one HCMOS load + 35 pF on any
line
Microprocessor Cycles Identified: Memory read/write
1/O read/write
Opcode fetch
Interrupt acknowiedge
RAM refresh cycles
DMA cycles

Maximum Power Required: 0.1A at + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number 0f Probes Used: TWO 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 16518
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8085 CPU Package. 40-pin DIP

HP 1650B/HP 1651B
Front-Panel Reference

Accessories Required: HP 10304B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 6 MHz clock output (12 MHz clock input)

Signal Line Loading: Maximum of one 74LS TTL load + 35 pF oo any
line
Microprocessor Cycle Identified: Memory read/write
/O read/write

Opcode fetch
Interrupt acknowledge

Maximum Power Required: 08 A at + 5 V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

Microprocessor Specific Measurements
E-5



8086 or 80B8 CPU Package: 40-pin DIP

Accessories Required: HP 10305B Preprocessor
HP 10269C General Purpose Robe Interface

Maximum Clock Speed: 10 MHz clock input (at CLK)

Signal Line Loading: Maximum of two 74ALS TTL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory read/write
1/O read/write
Code fetch
Interrupt  acknowledge
Halt acknowledge
Transfer to 8087 or 8089
CO-Processors

Additional Capabilities: The 8086 or 8088 can be operating in
Minimum or Maximum modes. Thelogic.
analyzer can capture all bus cycles (including
prefetches) or can capture only executed
mstructions. To capture only executed
mstructions, the 80860r 8088 must be
operating in the Maximum mode.

Maximum Power Required: LO A at + 5V dc, supplied by the logic
analyzer

Logic Analyzer Required: HP 1650B
Number of Probe5 Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
E-6 Front-Panel Reference



80186 orB80C186 CPU Package: 68-pin PGA
Accessories Required: HP 10306G Preprocessor
Maximum Clock Speed: 12.5 MHz clock output (25 MHz clock input)
Signal Line Loading: Maximum of 100k + 18 pF on any line

Microprocessor Cycles Identified: Memory read/write (DMA and
non-DMA)
110 read/write (DMA and
non-DMA)
Code fetch
interrupt acknowledge
Halt acknowledge
Transfer to 8087, 8089,
or 82586 co-processors

Additional Capabilities The 80186 can be operating in Normal or
Queue Status modes. The logic analyzer can
capture all bus cycles (including prefetches)
or can capture only execoted instructions.

Maximum Power Required: 0.08 A at 4+ 5V de, supplied by system
under test.

Logic Analyzer Required: HP 1650B
Number of Probes Used: Four 16-channel probes

HP 1650B/HP 16518 Microprocessor Specific Measurements
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80286 CPU Package: 68-comtact LCC or 68-pin PGA

Accessories Required: HP 10312D Preprocessor
HP 10269C General Purpose Robe Interface

Maximum Clock Speed: 10 MHz dock output (20 MHz dock imput)

Signal Line Loading: Maximum of two 74ALS TTL loads + 40 pF on
any line

Microprocessor Cycles Identified: Memory readfwrite
1/0 read/write

Code fetch
Interrupt admowledge

Halt

Hold acknowiedge
Lock

Transfer to 80287 co-processor

Additional Capabilities: The logic analyzer captures all bus cycles
mcluding prefetches
Maximum Power Required: 0.66 A at + 5V dc, supplied by logic
analyzer. 80286 operating current from
system under test.
Logic Analyzer Required: HP 1650B

Number of Probes Used: Three 16-chammel probes

Microprocessor Specific Measurements HP 1650B/HP 16518
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80386 CPU Package: 132-pin PGA

Accessories Required: HP  10314B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 20 MHz clock output (40 MHz clock nput)

Signal Line Loadingg Maximum of two 74ALS TTL loads + 35 pF on
any line

Microprocessor Cycles Identified: Memory read/write
VO read/write
code fetch

Interrupt acknowledge, type 0-255
Halt

Shutdown
Transfer to 8087, 80287, or 80387

CO-Processors

Additional Capabilities: Thelogic analyzer capturesall bus cycles
including prefetches

Maximum Power Required: 1.0 A at 4+ 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B
Number of Probes Used: Five 16-channe} probes

HP 16850B/HP 1651B Microprocessor Specific Measurements
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6800 or 6802 CPU Package: 40-pin DIP

Accessories Required: HP 10307B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock input

Signal Line Loading: Maximum of 1 74LS TTL load + 35 pF on any
line

Microprocessor Cycle Identified: Memory read/write
DMA read/write
Opcode fetch/operand
subroutine enter/exit
System stack push/pull
Halt
Interrupt acknowledge
Interrupt or reset wector

Maximum Power Required: 0.8A at + 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B or HP 1651B
Number of Probes Used: TWo 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 16518
E-10 Front-Panel Reference



6808 Or 6809E CPU Package: 40-pin DIP

Accessories Required: HP 10308B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 2 MHz clock inpat

Signal Line Loading: Maximum of one 74ALS TTL load + 35pF on
dly line

Microprocessor Cycles Identified: Memory read/write
DMA read/write
Opcode  fetch/operand

vector fetch
Halt
Interrupt

Additional Capabilities: The preprocessor can be adapted to 6809/09E
systems that use a Memory Management Unit
(MMU). This adaptation allows the capture of
al address lines on a physical address bus up

to 24 bits wide.

Maximum Power Required: 1.0 A at + 5V dc, supplied by logic
analyzer

Logic Apalyzer Required: HP 1650B or HP 1651B
Number of Probes Used: Two 16-channel probes

HP 1650B/HP 18518 Microprocessor Specific Measurements
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68008 CPU Package: 40-pin DIP

Accessories Required: HP  10310B Preprocessor
HP 10269C General Purpose Probe Interface

Maximum Clock Speed: 10 MHz clock input

Signal Line Loading Maximum of one 74S TTL load + one 74F TTL
load + 35pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus grant
6800 cycle

Addi tional Capabilities:The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 0.4 A at+ 5V dc, supplied by logic
analyzer

Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 16518
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68000 and 68010 cPu Package: 64-pm DIP
(64-pin DIP)

Accessories Required: HP 10311B Preprocessor
HP 10269C General Purpose Robe Interface

Maximum Clock Speed: 12.5 MHz clock input

Signal Line Loading: Maximum of one 748 TTL load + one 74F
TTL load + 35 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
Bus Grant

6800 cycle

Additional Capabilities The logic analyzer captures all bus cycles
including prefetches

Maximum Power Required: 04 A at 45V dc, supplied by the logic
analyzer

Logic Analyzer Required: HP 1650B
Number of Probes Used: Three 16-channel probes

HP 1650B/HP 1651B Microprocessor Specific Measurements
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68000 and 68010 CPU Package: 68-pin PGA
(68-pin PGA)

Accessories Required: HP10311G Preprocessor
Maximum Clock Speed: 12.5 MHz clock input
Signal Line Loading: 100k} + 10 pF on any line

Microprocessor Cycles Identified: User data read/write

User program read
Supervisor read/write
Supervisor program read
Interrupt acknowledge
BusGrant

6800 cycle

Additional Capabilities: The logic analyzercaptur esall buscycles
including prefetches.

Maximum Power Required: None
Logic Analyzer Required: HP 1650B

Number of Probes Used: Three 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 1651B
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68020 CPU Package: 114-pin PGA
Accessories Required: HP 10313G
Marximum Clock Speed: 25 MHz clock input
Signal Line Loading: 100k + 10 pF on any line

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor read/write
Supervisor program read
Bus Grant
CPU space accesses including:

Breakpoint acknowledge
Access level control

Coprocessor communication
Interrupt acknowledge

Additional Capabilities The logic analyzer captures all bus cycles
including prefetches. The 68020
microprocessor must be operating with the
internal cache memory disabled for the logic
analyzer to provide inverse assembly.

Maximum Power Required: None
Logic Analyzer Required: HP 16508
Number of Probes Used: Five 16-channcl probes

HP 1650B/HP 16518 Microprocessor Specific Measurements
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68030 CPU Package: 128-pin PGA
Accessories Required: HP 10316G
Maximum Clock Speed: 25 MHz input

Signal Line Loading: 100 KQ plus 18 pF on all lines except DSACKD
and DSACKL

Microprocessor Cycles Identified: User data read/write
User program read
Supervisor program read

Bus grant
CPU space accesses including

Breakpoint acknowledge

Access level control

Coprocessor communication

Interrupt acknowledge

Additional Capabilities: The logic analyzer captures all bus cycles,

including prefetches. The 68030
nucroprocessor must be operating with the
internal cache memory and MMU disabled
for the logic analyzer to provide inverse
assembly.

Maximum Power Required: None
Logic Analyzer Required: HP 1650B
Number of Probes Used: Five 16-channel probes

Microprocessor Specific Measurements HP 1650B/HP 16518
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68HC11 CPU Package: 48-pin dual-in-line
Accessories Required: HP 10315G
Maximum clock speed: 8.4 MHz input
Signal Line Loading: 100 K} plus 12 pF on all lines.

Microprocessor Cycles Identified:  Data read/write
Opcode/operand fetches
Index offsets
Branch offsets
Irrelevant cycles

Additional Capabiliries: The 68HCI11 must be operating in the

expanded multiplexed mode (addressing
external memory and/or peripheral devices)

for the logic analyzer to provide inverse
assembly.

Maximum Power Required: None
Logic Analyzer Required: BP 1650B/51B

Number of Probes Used:Two 16-channel probes for state analysis and
one to four for timing analysis.

HP 16508B/HP 16518 Microprocessor Specific Measurements
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Load ing Inverse vou load the inverse assembler file by loading the dppropriate
Assembler Files <configuration file. Loading the configuration file automatically loads

the inverse assembler file.
I
Selecting the Most inverse assembler disks contain more than one file. Each disk
Correct File usually contains an inverse assembler file for use with the HP 10269C

and preprocessor as well as a file for general purpose probing. Each
inverse assembler filename bas a suffix which indicates whether it is for
the HP 10269C and preprocessor or general purpose probing. For
example, filename ©68000_1 indicates a 68000 inverse assembler file for
- use with the HP 10269C and the 68000 preprocessor. Filename
C68000_P is for general purpose probing Specific fils descriptions and
recommended usage are contained in each preprocessor operating
note.

Loading the To load the inverse assembler file you want, insert the 3.5-inch disk you

Desired File received with your preprocessor in the disk drive. Select the /O menu.
In the /O menu, sdect DISK OPERATIONS. The logic analyzer will
read the disk and display the disk directory.

Select the Load option and place the filename you want to load in the
*from file" box Place the cursor on Execute and press SELECT. -

Place the cursor on the analyzer you want the file loaded into and press
SELECT. An advisory "Loading file from disk” is displayed. When the
logic analyzer has finished loading the file, you will see “Load operation
complete.”

The file is now loaded and the logic anayzer 1s configured for
disassembly of acquired data.

Microprocessor Specific Measurement8 HP 1650B/HP 16518
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Connecting the  The specific preprocessor and inverse assembler you are using
i deter&w how you connect the logic analyzer probes. Smce the
||5:‘)Ogbl gSAn alyzer inverse a5S€Mbler tileSconfigurethe SystemConfiguration, Stae
Format Specification, and State Trace Specification menus, you must
connect the logic analyzer probe cables accordingly so that the
acquired data is properly grouped for inverse assembly. Refer to the
specific inverse assembler operating note for the proper connections.

¥

How to Display  The specific preprocessor and inverse assembler you are using

inverse determines how the inverse assembied data is displayed. When you

A bled press RUN, the logic amalyzer acquires data and displays the State
ssembpie Listing menu.

Data

The State Listing menu will display as much information about the

captured data as possible. For some microprocessors, the display will
show a completely disassembled state listing.

Some of the preprocessors and/or the microprocessors under test do
not provide enough status information to disassemble the data
correctly. In this case, you will need to specify additional information
(i.c., tell the logic analyzer what State contains the first word of an
opcode fetch). When this is necessary an additional field INVASM)
will appear in the top center of the State Listing menm (see below).
This field allows you to point to the first state of an Op Code fetch.

[66000STATE] = [Stats Listing | (Invesm )  fintmum X=o0: 0 s
nercers [Statistics | Velid runs: faxtmam X=Q: (O
16 Of 16 Average X-0 : 0 s

Figure E-2. inverse Assemble Field

For complete details refer to the Operating Note for the specific
Ppreprocessor.
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copy 57,61
Copying aFile 6-15
Duplicate Disk 5-8, 6-1
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load 55,6-1, 611
PackDisk 59,61
Pack Disk Operation 617
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Hooking Up Your Printer 7-2
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Making Hardcopy Prints 7-1
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Index-6

pods 2-5,46

cable connectors  3-6

clock 14-9

ground 2-7

probe pod assembly 2-5

probes 2-5

threshold 2-9,9-6, 14-6
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maximum voltage D-2
minimum input overdrive D -2
minimum swing D -1
threshold accuracy D-l
threshold range D-2
threshold setting D-2
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probing
general purpose 2-3
HP 1650B/51B System 2-5
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printer cables 7-3
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