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Getting Started with the PM 3580 or PM 3585

W elcome to the new PM 3580/ PM 3585 family of logic
anaiyzers from PHILIPS,

The PM 3580/PM 3585 logic analyzers were desigred to
give you sasy and simple access to state of the art perfor-
mance, and even more.

The famity consiste of four different models,

PM 3580/30: 32 dual-anaiysis channels with 100 MHz
timing, 50 MMz state, and 1k deep acquisi-
tion memory.

PM 3580/60: &4 dual-analysis channels with 100 MHz
timing, 50 MHz state, and 1k desp acquisi-
tion memory. .

PM 3585/60: &4 dual-analysis channels with 200 MHz
timing, 50 MHz state, and 2k deap acquisi-
%on memory,

PM 3585/90: 96 duai-analysis channals with 200 MHz
fiming, 50 MHz state, and 2k deep acquisi-
tion memory.

The key features of all these models are as follows:
* “Dual Analysis Per Pin (DAPP)" architecture (simuita-

necus corralated state and timing acquisition on all
channels)

+ Trangitionat fiming on all channeis

* Powerful triggering functionality integrating state & iming
trigger functions in the same trigger sequence

* Eight-fevel sequencer with full conditional structure
(.. Then...Else)

* Eight state trigger words

* One range recognizer

* Three timing trigger words
¢ One edge detector

* One glitch detector

« Absolute or relative time stamp, always at full speead
{5 ns resolution)

* Powerful selactive daia acquisition functions.
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Naot all these features are coverad in this manual. For ad-
ditional information, please refer to the PM 3580/PM 3585
User Manual and PM 3580/PM 3585 Reference Guide.

This Gelting Started Guide is intended for someone who is
using a PM 3580/PM 3585 analyzer for the first time. It is
writien for both novice and experienced users of logic an-
alyzers.

This manual will give you the basic knowiedge on these in-
struments, based on real life examples. After reading this
manual, you will be able 1o make measurements with the
£M 3580/PM 3585 instruments.

The logical follow-up of the Getting Started Guide is the
User Manual. This gives you complete information on what
you can do with PM 3580/PM 3585, and it teils you how to
do it

A Reference Guide is also supplied with the instrument. In
this manual you car find an explanation of any option of
any field in any menu of the analyzer.

If you are new to logic analyzers or if you just need a re-
fresher, we think you will find that The ABC's of logic
analysis is a good way to get a clear view of the applica-
tions of logic analyzers and how to get the most out of
them.

The ABC's of logic analysis can be ordered from your local
Fluke/Philips sales representalive. {t has code number
9498 718 02611}
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Exploring the Instrument

Front Panel

Pod .
conneciors
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T his chapter explains the layout of the instrument and
shows you the basic principles of the User Interface.

The Front Panel of the Logic Analyzer (as shown at the
bottom of this page} consists of four areas:

* The display screen on the leit displays the menus, oper-
ating information, and acquisition resuits.

= The keyboard in the center and right is used fo enter
comymands.

* The floppy disk drive in the upper right is used for the
system floppy disk and for saving and restoring data.

* The pod connectors at the bottom are used 1o connect
the signals to be measured to the analyzer. Each pod
connecior carries 16 signals. Depending on the channel
width of your instrument, you can see two, four or six pod
connectors at the bottom of the front panel,
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Rear Panel

On the rear panel shown below you wiit find:

» The voltage selector and fuse unit.

CAUTION

The selected voltage MUST match your fine (mains)
voltage: otherwise, you can damage the instrument.
See the Insiallation procedures for instructions on se-
lecting the correct voltage.

« The instrumant ON/OFF switch,
« The connection for the power cable.

« External connectors for connecling & Centronics printer,
for remote communication, for exchange of a trigger
pulse with other instruments, and for connecting an ex-
sernal 32 kHz monochrome moniter (MVGA). For a
complete description of these connectors, see the User
Manual.

- Brightness confro! to increase or decrease ihe bright-
ness leve! of the display.

Yoliage Selector

and Fuse Unit ON/OFF switch Power Connector
-

External
Connectors Brightness
Control
\\ 343 HEEE TREE N TRIGQUT VIBES {Z} ,k’/

- -
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Keyboard
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You fell the instrument what to do via the keyboard, and
the instrument telfs you what is happering by the various
displays on the scraen.

The PM 3580/ PM 3585 Logic Analyzer keyboard is fogi-
cally grouped as shown below.

. Menu Keys

RUN and STOP ' |
o Keys i

Numeric Keys

 Comol ks [=efon] )

?Aiphabeﬁc Keys

- Arrow Keys
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SELECTKey  Dial

The main controls are those on the left side of the key-
board, the six menu, RUN, STOP, three contral, four
arrow, and SELECT keys,

The six menu keys each seleet a major menu (screen dis-
play). Three of these, CONFIG, FORMAT and TRACE, are
setup menus., The DISPLAY Key selects the screen on
which the measurement resulis are shown. The other twe,
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Power On

PRINT and /O, are auxitiary screens. For more informa-
tion, see the PM 3580/PM 3585 User Manual,

Now, you should connect the instrument and take a short
tour around the menus.

First, ensure that the instrument is set up for the correct
voltage {see page 11 and the Instaflation procedures deliv-
ered with the instrument}.

Ensure the power cable is not connected fo the power sup-
ply. Plug the female end into the instrument, and ensurg
that the power switch is OFF.

Plug the power cable into an appropriate grounded pow-
er source.

Remove the transpert protector {if any} from the floppy disk
drive by pressing the eject butien.

eject
bution

Set the power switch to ON. The iight on the disk drive
lights up, and a start-up message appears on the screen.

Now insert the system floppy disk (see the installation pro-
cedures for detaiis) fully inte the floppy disk drive until it
clicks.

The analyzer now loads the system scfiware. Wait until the
Configuration menu (similar to that shown on the next
page) appears.
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Experimenting
with Fields

Getting Started with the PM 3580 or PIM 3585

Cn each menu, there are a number of fiefds. These are
the small white or gray boxes containing text. The currently
active field is the one with a white (highlighted) back-
ground. That is the Analyzer name field in the Configura-
tion menu shown below. Key press actions only affect
highlighted fieids. You use the arrow keys or the dial to
move e highlight from fieid o field.

Active field

CONFIG

Jare 1 1898 04:27p

Activity
indicator

{1 Second
1 analyzer
- only on

| PM 3585
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Press the right arrow key once. The Status field shouid be
highlighted as shown at the left.

To do something with the instrument, you will select the
appropriate menuy, highlight the appropriate field, and then
press the appropriate key to do the action you want done.
During the learning phase, this will mast often be the
SELECT key. You can also think of the SELECT key as
a kind of hetp function.
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Confirmation Fields

CONFIRMATION

Are you sure Y

Pod Field

' WLIIELTETEL

Press the SELECT key. The word Active is toggled to In-
active. Press the SELECT key again, and the Staius is
again Active. The status field is a simple toggle field.

Press the down arrow key. The Analyzer reset field should
he highlighted. Press the SELECT key. A Confirmation
menu, as shown at the left pops up in the middle of the
screan, You can highlight the answer with the left or right
arrow key, as appropriate, and select the highlighted an-
swer by pressing the SELECT key.

The popup is then closed and the action is taken or not ac-
carding to your answer. (Either answer s O.K, at this
moment.) The Yes and No fields are function figlds, i.e.,
the action is performed when they are selected.

Now press the down arrow key again. The Pod field for
Pod 1 should be highlighted. Press the teft arrow key once
to move to Pod 2.

Now press SELECT. You should see an arrow, as for
Pod 1 in the figure at left, pointing from the Pod bex to the
analyzer (1) box.

On PM 3580 instruments, i you press the SELECT key
again, the arrow is toggled off. On PM 3585 instruments
the arrow is toggled to the second analyzer box, and a third
press of the SELECT key toggles the arrow oft.
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Other Field Types

Geiting Started with the PM 3580 or Pi4 3585

To lock at some other field types, press the FORMAT key.
The Format Menu is showr.

FORMAT Jan 1 t8B gd:chp |

THRESHOLD
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As you will notice, the first ime you come 1o a meny, the
highlighted field is always that at the tep left. However,
once you have moved that highlight, as long as you do not
remove power, the instrument remembers where you
were. Yol can see that now by pressing the CONFIG key.
Then come back to the Format menu.

* Use the arrow keys or dial to move to the first threshald
teld {reading *TTL". These fieids show the threshoid
vaiues selected.

* Press the SELECT key. A list appears showing you the
different opticns available (TTL, ECL, or variable} as
shown at left.

* Use the arrow keys or the dial to move to the option you
want and press SELFCT.

You may choose any option here.
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Connecting
Signals to be
Measured

There are other field types. These are for advanced use.
Sae the User Manual chapter “Menu: Overview” and the
Reference Guide for more information.

You will use the pod system {pod cable plus front end) to
connect the signals you want to measuire 10 your analyzer.
This section describas the pod system only briefly. For a
detailed description of the pod system and probing, refertc
the “Probing” chapter of the User Manual.

CAUTION l

Do not use any other probe leads or cables than those -
i detivered with your instrument, &s damage may occurto
| your instrument if you do so. J
|

|
i
|
i

The specially-designad pod cable connects at one end 1o
a pod connector on ihe togic Analyzer.

RS——

TR

)

T L et
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The other end of the pod cable is connected to a target in
one of three ways:

* Connect the standard front end {plug with defachabie
teads) 1o the pod cabie, You can then use the grabhers
defivered with the fogic analyzer to attach the probe
ieads 1o those pins of the ICs you wart o observe {see
photo below). Alternatively, use only the smail probe tips
atthe end of each lead and push them onto the wire wrap
pins on your printed circuit board or onto the pins of a
measturing clip,

* Connect the pod cable directly to an RC connector on a
microprocessor adapter to measure microprocessor sig-
nals (see photo on next page}.

* Connect the pod cable directly to an RC connector that
has been designed-in as part of an application,
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Summary

Exploring the Instrument

This has completed a preliminary lock around the instru-
ment. Now it is time 1o do some measurements.

Before moving on, you may want to look at other aspects
of the instrument. If you do, we recommend that you avoid
using the PRINT or 17O keys untit you are familiar with their
operation (see “Making a Printout” beginning on page 68
and "Getting Examples from the Disk" beginning on page
70).

When you have finished, press the sject button to remove
the floppy disk from the instrument, and power off the in-
strument.

it is good practice to remove the floppy disk whenever the
instrument is not running, and to remove the power from
the instrument when it is not required.

Note: By powering down the instrument before per-
forming the operations in the next chapter, you
will clear any of the settings made during your
experiments in this chapter.
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Timing Acquisition

DISPLAY

C - T
Lot rm e T
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Timing Acquisition
The Purpose of
Timing
Acquisition

A Practical
Problem

Logic Target
PF 8669/20
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n timing acquisition, logic analyzers sampie the input
channels at a fast fixed rate.

in this mode, the analyzer behaves like a digital storage
oscilloscope with a very limited vertical resolution {t bit).
Because of that, you iose the anaiog shape of the signals
you capture, but you keep ail the timing relationships be-
tween them.

i you want 1o know more about timing analysis, please
refer to The ABC’s of logic analysis.

You are going to check if a 12-stage birary ripple counter
works property.

012011010 08 o8 o7 0B 05 04 03 02 o1
L L A
. i A L
4-stage J ! 4-stage 4-stage clock
binary 4 binary binary in
counter I counter l counter i

First you will use the logic analyzer to determine If the
counter counts preperly (frequency divided by 2 at each
output}. You will also measuwre the delay between the tog-
gling of different cutputs.

The measurements described in this and the foliowing
chapters are all based on the logic target PF8669/20,
which contains a 12-stage binary ripple counter.

The complete documentation for this logic target is sup-
plied with it, and may be inserted at the back of the User
Manual,
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Connecling the
Logic Target

Setup and
Acquisition

If you do not have this logic target, you can use the files
containing the resutis of the measurements. These files
are available on the system disk supplied with your instru-
ment. The chapter "Gelting Examples from the Disk”
beginning on page 70, explains how you access these
files.

The “Probing" chapter of the User Manual provides de-
tailad information on the pod systemn and probing.

The logic target has an RC connector designed-in. To con-
nect the logic target to your analyzer, proceed as follows:

« Connect a pod cable directly to the RC connector on the
logic target. I the standard front end is connected to the
pod cabie, first remove .

« Cannect the other end of the pod cable to pod
connecter 1 on your analyzer {bottom right on the Front
Panel).

» Set the Mode switch of the logic target to position ",

. Set ihe switch for the clock frequency into paosition
“15 MHz".

Your logic target has now been properly set up and con-
nected for the measurements you are going to do.

Once the analyzer is powerad up, the first menu, called the
Configuration menu, appears. This menu is used to set up
the main configuration of a measurement session, ie., the
assighment of pods to an analyzer. Activity indicators are
also displayed here, showing the activity of the input chan-
nels. Signai level is high (—}, low (..}, of changing {1}.
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Note that if you have & PM 3588, you have only Analyzer 1

and the box below the activity indicators relating o

Analyzer 2 is not shown,

CONETG Jar: 1 144g ﬁm:z-ﬂ

4
) | Pod
: *j 71 allocated

N Kactivity
1 indicator

e FPod
unaitocated

By default, only PCOD 1 is allocated to acquisition. This is
sufficient for this test, because you need only 13 signals
(12 output signals o .. 012, plus the clock signal} to char-
acterize this target. So you can make an acquisition
immediately and see signals displayed on the screen.

The Timing Diéplay . To start the acquisition, just press the RUN key: almost im-
BT ERESRE mediately you will get a timing diagram of your signals on
the screen similar fo that shown beiow.

it you want to experiment with the same data but
¥ou do not have the logic target available, you can
get the data from the floppy disk under the file name
TIMING.NEW. Please refer ia “Getting Examples
from the Disk” beginning on page 70 for how to lpad
this file.
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A first visual check shows you that the target behaves like
a binary counter: each line toggles at a frequency that is
nalf that of the previous line. So it seems that the targetis
made of cascaded dividers by two, i.e. a binary counter,

=
T
-]

Rl 3

K

T T

+ i

J+ 5]

E3 )

g

: : R ]

‘--'"'_""‘. — 1—L.._j%rw"“]__{— r**'—] I“.““"-"t } —i+ 20

: St Ty T et et BESAR aot K3 | IERUIRIE |

. - D S S T s

T T V0 VA T S O T D M IREENRREL

Spee&fying Signéi Nén_ﬁés Before measuring the parameiers of the signals, you can
; Sl customize the dispiay to your needs.

If you do not specify signal names, the analyzer automati-
cally assigns default names to each channel.
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The Forindt Mefiii -

Getting Started with the PM 3680 or PiJ 3585

Using the Format menu, you can define your own labels for
channels or groups of channets,

Now dispiay the Format menu by pressing the FORMAT
key. Note that the activity indicators you previously saw on
the Configuration menu are also present on the Format
merni..

FORMAT Jan 1 1590 6d:36p

FPage 26

To re-label the channels, proceed as follows:
= Use the arrow keys or the dial to g0 10 the first data label,
called a by default.

Type in the new name, o7, using the alphabetic and nu-
meric keys.

Do the same for the following labeis, between b and I,
and replace them by 0210 012

The labels m through o are aliocated to currently irrele-
vant input channels. Delete these unused labels:

—Use the arrow keys or the dial to go to the label you
want {c delete.

—Press the DELETE key: the label is removed.

@

-

o
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» Label pis allocated to channe! 15 by default. This chan-
nel carries the counter's clock signal. Rename this label
to clock in.

Now that the Format menu fits your needs (see top of next

page), you can go back o the Display menu (boitorn of

next page} o make some measurements.
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Measurements

T/Div:

Measuring a Time =~
Difference 00

First you measure the rippie ime through the flip-flops of
the counter.

To do this, you use four functions of the Timing Display
menu: T/div, the X cursor, the R cursor, and the S cursor.

On top of the data area of the Timing Display menu, you
can see a line with a screen indicator that shows which
part of the memory is displayed on the screen.

: o BCreen indicator” = pait of memory displayed ..

ot ACGUISION TREMmOTy

The X figld allows you to display different parts of the data
captured {change the position of the screen indicator in
memaory), i.e., to move along the time axis in the measure-
ment.

Tidiv allows you t¢ change the horizontal scale on the
screen, and thus the size of the screen indicafor.

Now look at the interesting “event” at the left of the screen:
a tot of output toggling.

« Use the dial to move the screen indicator and get this
avent at the center of the screen. The dial is linked by de-
fauit to changes of X.

- Then, use the arrow keys to highlight the scale fieid
{Tidv).

This enables the dia! to change the scale of the screan di-

visions. Turning it clockwise expands the data on screen

and the screen indicator gets smaller. You can also type in

the value of the scale you want to get, for example 20n {n

for nanosecond).

Once the interesting part of the data is on the screen at the
preper scale, you can easlly measure iming parameters
with the two cursors (B and S).
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On the tep line of the screen, right of center, there are two
fields showing from left to right the exact position of the
R and S cursors. (You will modify them later.} Belowthe §
field, is & field (R-S) that shows the Hime interval between
the R and S cursors.

To move the Bor S cursor, first use the arrow keys to high-

light the correspending field. Then you can move the

cursors;

= By using the dial.

» By making a direct numeric entry (as for T/div).

* By pressing SELECT to get a list on which you can se-
lect a predefined position (begin, center, end, etc.).

= By pressing the first character of ore of the predefined
pesitions on the list (e.g., X for the X position).

Back to the practical measurement:

+ Use the arrow keys to highlight the R field,

* Type X o position the R cursor to the X cursoer in the mid-
dle of the screen.

DIspLay
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Specifying a
Trigger Condition

- Run _Définitiqn L

« Use the dial to move the R cursor to the falling edge of
the first output {o1). .

» Use the same procedure to position the S curser to the
rising edge of the last changing signal (08).

The time elapsed between these two events is displayed

in the R-S field (45 ns):

The target needs at least 45 ns 1o toggle its first eight cut-

puis.

The acquisition you made before used the default trigger
condition to trigger the analyzer. If you want the analyzer
to trigger on a special condition, you must specify that con-
dition. This is the purpose of the Trace menu.

« Press the TRACE key 10 access the Trace menu.

Sequencer

TRACE

171980 o5:0ip

[Words and Filters
: CUabeliol
o Bas

Trigger Words
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The Trace Menii

Menu Areas of the Trace
Men.u S

An Example - '

Defining the Events -
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The Trace menu s divided into three menu areas:

» Run definition
» Sequencer
= Trigger words

In the run definition area, you can choose various acquisi-
tion parameters, such as the position of the trigger point in
the memory.

In the sequencer area, you can define the “triggering sce-
nario”.

in the trigger words area, you can define each of the
events of the scenario; they are called trigger words.

Faor example: to see the end of one count cycie and the be-
ginning of the next set the trigger condition such that the
analyzer will trigger when all signals are high (i.e. at the
end of a cycle).

The first thing o do is 1o choose the “scenario”; the trigger
sequence. The default trigger seguence (TimeWord) fits
perfectly:

This means that the analyzer will sample and store data
until the trigger condition is met. The trigger condition is
met when the pattern is the same as the TimeWord.

After you have chosen the sequence, you must define
each of its events. In this case, it is simpie, since only one
trigger word is used, and the vaiue of this trigger word is:
“alf cutput lines high”.

To define the events:
* Use the arrow keys to go to the frigger words area.

« Go to the definition line of TimeWord.

* Type 1 in aif the fields allocated to the outputs of the flip-
fiops {01 - 012).
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TRACE

s times,

Run mode

dords and Filters = L -
N . Coisbel: ol “o2 ol od o5 oh
- Bag

57 o808 o

Now that the Trace menu s filled in with the right parame-
ters, press the RUN key to make the acquisition.

An acquisition done with this trigger sequence is
avallable on disk with the file name TIMETRIG.NEW.
Plaase refer to "Geiting Examples from the Disk” be-
ginning on page 70 for instructions on how fo recall
this file.

Summaty

With timing acquisifion, you can dispiay and measure the
timing relationships between digital signals. On the next
page, you can see how the Format and Display menus
were set up. :

The next chapter explains another method of locking at the
target: state acquisition.

Page 33




Timing Acquisition

Geiting Started with the PM 3580 or PM 3585

FORNGT Jan 1 1998 05 tdp |




Getting Started with the PM 35680 or PM 3585 State Acquisition

State Acquisition

THEPLAY
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State Acquisition

The Purpose of
State Acquisition

The Problem

Connecting the Targé_t'

Specifying
External Clocks
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W ith state acquisition, logic analyzers store information
strobed using an external signal coming from the
application itself.

This clock signal is chosen such that, at the time it chang-
es, ali the important signais of the system have a stable
and defined state.

Therefore, with state acquisition, you store only meaning-
fui states of the system you are observing but you fose the
caniinuous view you have with timing acquisition,

If you want to know more about state analysis, please
refer to The ABC’s of logic analysis.

After you have verified that the output lines of the counter
toggle properly, you must check to see if it counts propery.

As mentioned betore, tc make a state acquisition, you use
an external signat as a clock. In this case, it will be the
clock input of the counter.

On each falling edge of this signal, the outpuis change, in-
crementing the binary number they represent. The oufputs
must have stabilized before the next falling edge. There-
fore you use the falling edge of the clock signal as the ex-
ternal clock for the analyzer.

If the target counts properly, the screen will show a fist of
sequential numbers (G,1,2,....,FFF and back to 0}.

Your logic target should st be connected o pod
connector 1 as described in the previous chapter.

Once you have connected the signat used as an external
clock, you must tell the analyzer which of its inputs is used
as the external clock. Therefore we have to remove the
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normat label we called clock in, and define the channei as
an extarnal clock instead. This allocation is done in the
Format menu.

To make the aliocation:

- Press the FORMAT key 1o go to the Format menu.

. Use the arrow keys or dial to move the cursor to the label
clock in and press the DELETE key 1o remove it.

- Use the arrow keys or dial fo move the cursor to the field
called Cik1.

« Use the alphabetic keyboard to change the name 10
clock in.

. Use the arrow keys or dial to move the curser to the right
until you reach the atlocation field cortaining channel 15.

« Press SELECTto enter edit mode.

« Use the arrow keys to move the cursor to channel 5.

. Prass SELECT until the down arrow symbol (for faling
edge! is dispiayed.

FORMAT Jan 1 1858 95:5%8p
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Specifying a
Trigger Condition

Synchronous ang
Asynchronous Trigger
Words
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Sinice you want to see a counting sequence from the be-
ginning, you need to trigger the analyzer for example, on
the last value of a sequence {i.e., all outputs set 1o 1). You
can do that on the Trace menu. You can also see that the
trigger soenario is almost the same as for the fast timing
exampia,

The only change is, instead of using TimeWord as the trig-
ger word, you will use a trigger word synchronized with ihe
input clock, iike swy.

What is the difference? Suppose that, if all the lines do not
toggle betweean two stable states at the same time, you
can have one or sevaral fransient states (thus of short du-
ration},

ff you specify a trigger condition with TimeWord, which is
totally asynchronous from the external world {i.e., the tar-
get system), the analyzer would be able to trigger on one
of these transients. A state trigger word, such as SWy, is
examined at the same time as the external clock you use
on the target. Thisis a way to be sure to trigger on weli-
defined events.

The diagram beiow shows a fypical situation where you
are matching on a 111 signal.

The shaded areas show where the TimeWord would
match. The vertical dotted lines are where data are sam-

pled on the falling edge of the clock. Oniy at the third falling
edge of the externai clock does the 1 11 pattern match.

Ext.
Clk

c‘_}a’ta
lines

Tim
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Seiting Up a Trigger - -
Sequence -~ - -

State Acquisition

To set up the desired trigger sequence, do the following:

. Press the TRACE key 1o go to the Trace menu.

- Uise the arrow keys to go to the trigger sequencer menu
tisld with TimeWord in it:

i [TimeWord

Press the S key to indicate you want a state word. A list of
state words is shown: press 7 or SELECT to select swy.
You must also telf the instrument which value the trigger
word sw should recognize.

fimes,

This is done as follows:

. Use the arrow keys to move to the trigger words area at
the botiom of the Trace menu.

- Use the arrow keys to go to the definition line of swy.

« Type in the vaiue needed in all the flelds: 111 11...11. The
trigger words menu is updated as shown below:

TRACE Jar 11880 46 00D

Seguence

Words and Filters

Baz

Label: o1 52 53 ‘o4 B8 B 07 0B
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The State Display - Now, press the RUN key. Immediately you see a state list-
: ing on the screen, shawing the state of each individuat
output of the counter on sach faliing edge of the input

clock.
DISPiAY
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7 S N I I R B M e
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LAETENs v s @ i el g Ko NSRS - RS T
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This acquisition is also available on disk wih the file
name STATE.NEW. Refer to "Getting Examples from
the Disk" beginning on page 70 for instructions on how
to load this file,

The left column (Time) on the State Display menu s ak-
ways available to the user. it gives very valuable
information: The time elapsed between a certain cycle and
the trigger point. For example, the value 290ns at the S
cursar (line 004) means that, belween the trigger event
{value Ons) and cycie 4, there was a delay of 260ns.

Atick (v} in the clock in column indicates that the data on
that line was captured with that clock signal. This is more
significant wher you have more than one ciock.
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Grouping Signais Under
a Label

You can scroll through this list by turning the dial (by de-
fault allocated to that task — Y for vertical scroll).

It would, however, be more useful 1o have all the outpuis
re-grouped under a single labal name and their combined
value shown in hexadecimal format. To do that, you must
define a new labst in the Format menu:

+ Prass the FORMAT key, and the Format menu appears.
« Use the arrow keys or dial to go to the last label (012).

« Prass the INSERT key, and a new [abel appears under
the iast one. This will have the default name a.

« Type in the new name of his label, for example oufput.

« Inthe aliocation field, use the SELECT key to assign your
12 outputs to the label.

Qualifisd by:

FORMAT Jan 1 1996 06:a8p
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Return to the Display menu. You now see the hexadecimal
values of the combined signals in the column under output,

To change the radix (the Base) in which the output column
is displayad, do the following:

* Use the arrow keys to move to the field under the output
label on the line called Base.

* Press the SELECT key to get a list with the different
bases available,

* Use the arrow keys or dial to choose one of them. In the
example at the left, Decimal was chosen,

* Then press the SELECTkey 1o close the fist and change
the base. The result is shown in the figure on the next
page.

Now switch back to the hexadecimal base and inspect the

state list in detail. You can see that one of the numbers is

not correct in the list: F00 appears instead of 000 on line

0001,
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Summary

CURELL BOTe

So, it seems that the target system has some problems.
You know when it occurs, but you do not know why. in the
next chapter, you will use another mode of these logic an-
alyzers to find out why.

With state acquisition, you tested, fast and efficiently, the
functionality of the clock-driven target. On the next two
pages, you can see the four menus that you used to do
this. On the other hand, you did not see most of the time-
related information you got with timing acquisition which
could be useful in understanding the “why” of & problem.

In the next chapter, you will combine these two modes to
see both views of the target together.
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= CONFIG Tan T 1959 04797p

ﬁp_tion:

FORMAT Jar 1 1990 &f:0op
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Dual Analysis Per
Pin (DAPP) Mode

DISPLAY

- — —_—

i

1= ‘-_‘“?m”fwu,___.__.m.;ﬂr."
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Why DAPP?

Back to the
Practical Problem

Connection

Setup of the Logic
Analyzer

Page 48

n the previous wo chapters, you have seen that iiming
and state acquisition are complementary o exploring
and testing a digital system,

The Dual Analysis Per Pin (DAPP} mode, an exclusive fea-
ture of the PHILIPS PM 3580 fogic analyzer family, aliows
You 10 get timing and state acquisition on all channels at
the same fime with a commaon triggering sequence.

If you want to know more about timing and/or state
analysis, please refer to The ABC’s of logic analysis.

With state acquisition, you checked the binary counter.
You saw that in some cases, the counter did not count

property,

H there had been a timing measuremen: at the same time
as the state acquisition, you would have been able o see
immediately what really happened on each charnel for
each unexpected state in the state list.

Since all the signals were previously connected for timing
and state acquisition, you do not need to do anything spe-
cial, because the DAPP architecture allows you o make a
state and a ttming acquisition simultaneocusly on ail pins.

The default acquisition mode for PM 3580/PM 3585 logic
analyzers is DAPP mode, as soon as an external clock is
defined. So, the last acquisition you did was already mads
in DAFPF mode even though you perhaps did not realize it.

So, how do you display all this information? Since the in-
formation you need is already in acquisitionr memory, you
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do not need to do a new acquisition or read in a file, you
simply do the following:

» Prass the DISPLAY key to return to the state list of the
last acquisiion (STATE.NEW).

DIspLay Jay 11990 G618

SORGE FE3
CWRes ffa
—(E@d fEp
CERED FEe
-
Ffe
Soghn FEE.

aticy

- l43Ens -
— . 368ns

a1t
21%ns

i4hnE

L TEns

SEns .

Fons

Pt Bk ke e

14%ns

0eD4 |

| BEAS 964
BERG HES
HeST7 . GBE
CEReE a7
LGERT BEE
S OEl0 ey -

Gy

B R RN R S A S A S EJ

280ns

4355

Sl g

2Z0ns
365ns

Sifine |
SEONG

TTEATnE

S e D ] e e e R e e
=

D D (D ] G e b e e

=
TG S G 6 ] ] e e e e 1

el o e o e e T
GRS S TS & o O] d e e A e e

i 5 ey @ i ] o] i s i e
S n D S ] @] R ke e e e e

R D P B P o o e - R
N W ORI P B SR A i o g

Bt e D b o e e S e e

sEo®E T e RS
&S S DD S

&

]
@

Laellhes

BAGny

« Scrolt the data with the dial until the first bad state {FOO
instead of 000} is in the center of the screen in the small
rectangle.

 Go to the field called “State” (heginning of the 2nd fine).

» Pressthe SELECT ey 1o switch from the state to the tim-
ing acquisition display.

» Go 1o the X field and press Y1o sat the X cursor position
to be the same as the Y cursor position of the state list.

Page 49




Dual Analysis Per Pin (DAPP) Mode Getting Started with the PM 3580 or PM 3585

i

ot =t | | s e2ol] ol | 253 2 | if &

7

5
=)
)

Deierménihg the :
Maximum Cio_c_k Speed

Page 50

The center of the display window {(X) is now aligned with
the fime when the state in the rectangle was sampled. ¥ is
now clear that, because of too long a propagation delay in
the flip-flops of the counter, the value “000” is never stable
on the falling edge of the clock.

You can go further and try to determine the maximum
clock speed that yau can use on the target to avoid a false
count,

To do this, just do the same kind of measurement you did
in "Timing Acquisition”, "Measuring a Time Difference” on
page 29, to measure the time delay between the falling
edge of the ciock and the toggling of the last signal {o12).

The toggling time is 95 ns. To always have proper count-
ing, the count information should be stable before the next
talfing edge of the clock; therefore, the clock period should
be greater than the iime you measured. Thus the clock fre-
quency shouid be less than10 Mz,
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You can also see boih the timing and state displays on the
same screen, as shown below. All you do is press the
HOME key to ensure you are on the Analyzer field, then
press INSERT. This displays the two windows as shown
below.

CTidiy:
scale
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. 2oL e 145 IR S e
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5 1 R e

4BEE T 28NS

To switch between the iwo windows, use the DISPLAY
key. To remove ong of the windows, press the DELETE
key on the Analyzer field of the window you wish to delete.

Summary

The last three chapters illustrated the respective advan-
tages of state and fiming acquisition, and the benefits of
the exclusive Dual Analysis Per Pin {DAPP) mode.

On the next two pages, the four contributing menus are
shown,

The next chapter introduces another feature of this range
of logic analyzers: microprocessor disassembly support.
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CONFIG Jan 1 1950 04:07p

CHame: | f

T optien:

{output

Jan 1 1930 05 O
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Use of
Microprocessor
Disassembly
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What is a
Disassembler?

Page 56

hen you werk on simple clock-driven digital circuitry,
timing and stale infermation usually are enough to let
you understand what is going on.

However, if you are testing a microprocessor-controlied
board, the task is more difficult.

fn addition to observing the signais, you must also under-
stand and trace the program executed by the microproces-
sor. This means you must translate the staie data into a
more understandable form, especially for the software en-
gineer. Disassembly software is a toof that can be used o
transiate the numbers of the state display back into a list of
assembiy instructions.

A microprocessor adapter is supplied with each disassem-
bler. This simplifies the connection between the iogic
analyzer and the microprocessor undsr test.
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The Problem

Connection

The probiem is to check which part of a program is execut-
ed after a board with a 16-bit microprocessor is reset. To
do this, you will use the logic analyzer with the disassem-
bly suppori dedicated to that microprocessor {in the exam-
ple, a MC 68000 from MOTOROLA).

The microprocessor adapter makes it easy 16 connectio a
micreprocessor. Simply clip the clip version of the micro-
processor adapter onto the chip or insert the socket ver-
sion betweern the chip and its socket.
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Setup of the Logic
Analyzer

The setup of the analyzer with a disassembler is even eas-
ier than for normal logic cbservation. The Configuration
meny has a field called “Option”, its default value is “None”,
By pressing SELECT, you get a list of all the disassemblers
avzilable on the floppy disk.

CONFIG Jan 2 1992 63:33p

Page 58

To choose the right disassembler (here called Demodisa):
highlight the selection with the arrow keys or dial. Prass
SELECT. The disassembler translation software and the
associated setup are then loaded.

Note: a confirmation popup may appear asking you if you
want to remove settings (i.e., previous settings) i vou have
not just switched on. Answer yes.

Now all you must define are the events that will stop the ac-
quisitior. To do this:
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« Press the TRACE key 1o go to the Trace menu.

= In the sequencer area, change the trigger sequence from
TimeWord to swy, as in "State Acquisition”, "Setting Up

a Trigger Sequence” on page 40.

Jan @ 1990 §d:4up

Hords and Fllters

B

L Label’

The first thing that the 68000 microprocessor does after re-
set is read addresses OH, 2H, 4H, and 6H to initialize some
registers.

To capture data starting after Reset, you just specify ad-
dress OH as the trigger event. As the default trigger
sequence is appropriate (f swy? Hmes, stop}, you just
have to fill in swy with the correct pattern, i.e., 000000 Hex
for the address.

Once the trace is specified, press AUN and wait for an oc-
currence of RESET.

While the analyzer is wailing for the trigger condition, a
special window displays the present status of the sequenc-
ar, and the box at the top left of the screen flashes.
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ACQUISITION PROGRESS
Analyzer dicod 0o

D irsctive

As goon as the trigger sequence is met, the window disap-
pears and the state display menu is shown,

DISPLAY
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This acquisition is also available on disk with the fils
name DEMODISA.NEW. Refer to "Getting Examples
from the Disk” beginning on page 70 for instructions on
how 1o load this file.

This list is formatted according to the setup loaded with the
disassembly software,

With this disassembled list, you can do exactly the same
you did before: scrolling, setting cursors, etc..
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Summary

State acgquisition with disassembly scftware aliows you to
foliow the program executed on a microprocessor easiy.
The microprocessor adapters associated with this soft-
ware give you simple access to the signals of the micropro-
cessor for disassembily or state-only purposes or for timing
applications.

The nexi two pages show the four menus used.
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i CORETG Tan 7 1999 ©3:93p

 Name

Coption:

FORMAT 11996 12:01a
P00 5 X o P R .POD q |

]
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Making a Printout
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Making a Printout
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Getting Started with the PM 3580 or PM 3585

U sing the printout facility of your logic analyzer allows
you to make hardcopies of settings and acquisition
results.

To use it, you need an "Epson-compatible” printer {most
printers used with PCs are of this type;} with a Centronics
interface, and the cable used to link a PC to this printer
{male 25-pin ‘D’ to Amphenol 36-piri male).

Fhen fink your printer to the logic analyzer via the cable us-
ing the 25-pin ‘D’ Centronics connector on the rear panel
of your logic analyzer. The installation is now complete.

To siart a printout at any point, just press the PRINT kay.

The print pop-up menu appears as at left. Just press SE-
LECT to start the print-out. To stop the print at any time,
press any key. A confirmation pog-up appears so that you
can continue or abort the print-out.

To cancel the print from the print popup menu, select the
box with the %’ {the cancel field).

The other option on the print menu {“Hardcopy to disk”) al-
lows you to ‘print’ o a floppy disk in a special format. See
the User Manual for more information,
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Getting Examples from the
Disk
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[t the acquisitions on which the exampies in this
manual are based are stored on the system floppy disk
delivered with the instrument.

If you want to practice “real life” examples you simply recail
them from disk.

TIMING.NEW  is the timing example from "Timing Ac-
guisition” beginning on page 21,

TIMETRIG.NEWIs the second timing example from "Tim-
Ing Acquisition” beginning on page 21.

STATENEW  is the state example from "State Acquisi-
tien” beginning on page 36 and "Bual
Analysis Per Pin (DAPP) Mode" begin-
ning on page 50.

DEMODISANEW
is the disassembly state example from
"Use of Microprocessor Disassembiy”
beginning on page 58. It is associated
with the disassembly software file
DEMODISA.DIS.

To recali one of these examples, do the following:

» press the /O key to see the screen at the top of the next
page.
The /O screen is divided in two paris:

1. The top of the menu where you can invoke ali disk
utilities {load, store, rename, copy, delete, format).

2. The large lower area showing the list of all the files
avaitable on disk.

= Use the arrow keys to move 1o the field “Load”.

» Prgss the SELECT key, and a file selection window ap-
pears.

« In the file entry field, use the arrow keys 10 go o the
name of the file you want to load (for exampie
TIMING.NEW}),

« When you are sure that the name you highlighted is cor-
rect, press the SELECT key 10 accept it; then select the
return (v} button 1o start loading.










