





























































































































4.10

Trigger Sequence Softkeys Functions

In the following we give an example with some principal trigger
functions. In this example we succesively pressed the left-most
softkey.

For more information on trigger functions refer to chapter. 5.2.

TRUE BREAK  —=—-- -

selects the main trigger mode.
Sequence TRUE means triggering after fulfilment of all trigger
conditions.

Sequence BREAK means triggering is obtained if a trigger word is found
which is not in the right sequence.

In the sequence break trigger mode, one trigger word per step can be
set. Each trigger word may be with or without delay, the last step
refers (with a GOTO statement) to a step earlier in the list to obtain
the sequence.

Note that in the following example, if WRD1l or WRD2 is found in the
sequence WRD3->WRD4->WRD5->WRD3 also triggering occurs (also if WRD1
or WRD2 are sampled with another clock). Refer to Fig. 4.3.

wi
FIND WORD
FIND WORD
FIND WORD
FIND WORD
FIND WORD
GOTO STEP

w2

wS

[o NN U, I~ R U S
wu W

Wi MA107S9

Fig. 4.3 Example of trigger on sequence break. |

If the initial setting TRUE is desired, press the -> or<y/key to
proceed.

1 1->2 1 OR 2 =====  —meee ———-=  END EDIT

The Find Word keys control the trigger word selection in this step.

1 = find word 1
1->2 = find word 1, immediately followed by word 2 (next clock
samnple; no matter which clock).
1 OR 2 = find word 1 or word 2 (this can be:

a Boolean relation:

find word 1 or find word 2,

or a conditional relation when combined
with If ---- Then ---— statement.
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END puts the END statement in the next step, after which the
trigger output signal(s) can be selected, if required.
The END statement is not selectable in the first step.

EDIT The sequence list is aborted from the cursor position
downwards, permitting easy modification.

LTA
DELAY ENABLE WAIT NEXT ———— ————

DELAY 1If this key is pressed, the delay value can be entered via
the decimal keys of the hex key pad.
After entering the delay value use the appropriate soft key
key to obtain the unity of delay being selected.

ENABLE/WAIT LTA is the trigger-linkage function.

—ENABLE LTA The Logic State Analyzer enables triggering of the
Timing Analyzer. This is selectable in the COMBI-
as well as in the SYNC mode.

-WAIT LTA The triggering of the Logic State Analyzer is enabled
by triggering of the Timing Analyzer.

NEXT initiates the next step in the sequence.

STATES OCCUR USEC MSEC SEC

If DELAY has been selected these softkey functions become available.

STATES The delay is a number of state clocks (0--65535).
The clocks activated in the configuration menu or a
combination of these clocks can be specified.

OCCUR The delay is by occurances (0--65535) of a specific word.
This word can be the same word as used in the trigger step
itself, or word A.

USEC MSEC SEC
Provide a delay in time. (0--999 for usec and msec;

0--65 for sec.)

0 1 2 0+1 0+2 1+2 0+142  —=—=m

Here you can select the clock(s) related to the earlier selected
states delay.

Note that the “+7 sign means a logic “OR”.
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2 2->3 2 OR 3 —— ———- NEXT -

Gives the possibility to check for 1, or 2 or an immediate follow
of two words, combined with the delay function.

If key NEXT is pressed the next trigger step is initiated, and we
just have a simple form of delay.

-IN—  —AT--
DELAY DELAY  ———-- SENESEVEUUSS —— e

Here you can extend the trigger delay function.

The above trigger word(s), or combination of words can be
selected to be found during the delay, or at the end of the
delay. Pressing either of these, results in the appropriate

soft key text, being entered into the trigger sequence plus the
prompt “THEN STEP”. Following this we must enter the step number
to which we require the trigger sequence to brancg to, if the
“IF...THEN” condition is meet. Upon entering entering this step
number via the hex pad the soft keys respond with the following:

ELSE
STEP ———— - ————— e NEXT -—

If the NEXT key is pressed, a new step is generated. In addition
the instrument assumes that, if the “IF...THEN” condition is not

fulfilled, the trigger sequence should continue from this new
step number. Should we not require this, then use of the

“ELSE STEP” key enables free definition of the step number at
which the trigger sequence should continue.

Up to now we completed an example of a rather extended trigger step.
Try other trigger functions for your self.

PM 3551A Operating manual Chapt. 4 SW 2.0 JGB404 October 12, 1983



4.13

Timing trigger menu

TIMING TRISSER MEHU

TRIGGERMODE WORD
LT —CHAN—
THT43210
TRIGGER OCCURS AT WOFD X 00001111 UALID » COR = 109 nSEC

TIME DELAY [}
FINAL DELRY 127 TRANSITICHS e

TIMING CHAMMEL LABELS: i
7=0LK 6357 S=RrD 4=4R 3=CEM  2=PORT I=INT  0=RIT7

{ n3EC I 4SEC R nSEC ]

Fig. 4.4 Timing Trigger Menu
The main functions in this menu are, from top to bottom:

**TIMING TRIGGER MENU*%*
—-TRIGGER MODE

—-TRIGGER OCCURS AT
-TIME DELAY
~FINAL DELAY

-TIMING CHANNEL LABELS

Triggering can be done with the aid of a trigger word, a glitch,
and a trigger window. The trigger word includes the external trigger
/trigger qualifier.

The trigger glitch can be selected on one channel; the trigger bit on
that channel in the trigger word is then automatically switched off.

Note that with glitch triggering, triggering occurs at the trailing
edge of the glitch.

TRIGGER MODE

The following main trigger modes are selectable here:
-WORD

~GLITCH IN WORD
~GLITCH IN WINDOW

If glitch triggering has been selected, the glitch-line appears in the
trigger menu.
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TRIGGER OCCURS AT/AFTER ——-

Five different trigger functions are possible:

1) AT WORD TRIGGERWORD
Triggering occurs when the : ' IRG.
trigger word has been true | !

for at least the selected VALID TIME '
valid time.

2) AFTER WORD
Triggering occurs at the : -
trailing edge of the ;/JRm‘
trigger word, if this
word has been true for !
at least the valid time.

3) AT WORD AND GLITCH
Triggering occurs when !
the trigger word has
been true for at least
the valid time, and a
glitch is present in
the remaining time of
the word.

TRIG.
L

{

GLITCH—

P

4) AT WORD AND GLITCH
IN WINDOW

Triggering occurs when
the trigger word has
been true for at least ;
the valid time, and a ;
glitch has been present
in the following window.

/ TRIG.

WINDOW

|
t GLITCH —-‘F

.1

5) AFTER WORD AND
GLITCH IN WINDOW
Triggering occurs when !
the trigger word has |
been true for at least | //Jmc

the valid time, and a e |

X N IN
glitch has been present - YINDOW { -
in the window following ! ﬂ :
the trailing edge of ! GUTCH—., !

the trigger word. MA10746
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Of course you noticed already

that the glitch valid time VALID TIME (Ons
could be set at a higher value A
than e.g. the word valid time. | TRIG

In this case triggering occurs —_ K:::;__—--
if the trailing edge of the GLITCHN ' //
glitch is present in the
remaining time of the trigger
word. | 200ns

The same applies to
glitch-in-window triggering.

To be exactly, note that the
glitch triggering in the timing \
display is as shown in next figure. i

MA10744

EXT

Next thing you can select is the external trigger qualifier. This
signal can be a 0, 1, or X.

CHAN
The eight bits of the trigger word are displayed here. Each bit

(except those bits which have been switched—off in the Configuration
menu) can be set to a 0, 1, or X.

VALID > OR =

This is the valid time setting for the trigger word (and the
qualifier). Adjustable time: 20...300nS.

The trigger condition must be true for at least the selected time.
In this way you can suppress erroneously triggering due to parasitic
glitches.

If the glitch triggering has been selected, also the “glitch line” is
displayed.
The trigger glitch can be selected on one of the timing channels.

VALID < OR =

This is the valid time setting for the trigger glitch.

Glitches which are longer than the selected time are neglected.
Ad justable time: 20...300nS.

Note that the capture mode effectively prelongs a glitch shorter
than 20ns to 20ns.
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The next line shows:

TIME DELAY if you have selected trigger on WORD or GLITCH IN WORD, or
TRIGGER WINDOW if you have selected GLITCH IN WINDOW.

The time is selectable via the decimal keys of the hex keyboard

(max. approx. 20 mS).

-TIME DELAY ;

This 1is the delay between presence of the trigger condition and the
start of the final delay.

-WINDOW

This is a time window during which a trigger glitch can be detected.
This window opens at the end of the valid time of the trigger word, or
at the trailing edge of the trigger word (AT or AFTER respectively).
Triggering occurs if during this time window a glitch of less than the
specified length occurs.

The next line shows:
FINAL DELAY
This is the delay which gives pre-, center— or post data with
respect to the end of the Time Delay.
The final delay can be set with the softkeys PRE, CENTRE and POST,
or can be set to any value between 0 and 255 with the decimal keys
of the hex keyboard.
PRE : The memory of the timing analyzer is filled with data
present just before the end of the time delay (delay=25).
CENTRE : The memory is filled with data “centered” before as
well as after the end of the time delay (delay=127).
POST : The memory is filled with data appearing just after
the end of the time delay (delay=230).
If pre—- or post trigger data setting is selected via the softkeys,

a default overlap of 25 transitions is used.
Refer to Fig. 4.5.

Start Finat Detay
Yrug‘qer \‘

)
ﬂ.———hmn Detay ——a! Transitions ;

re : — 5
centme : C——— ¥
post —— 20

' MA10596

TIME DELAY and FINAL CELAY

Fig. 4.5 Time Delay and Final Delay
TIMING CHANNEL LABELS
With the cursor on this function one can compose a label-name for each of
the eight timing channels. The various softkey functions enable alpha-
numerical label-names of max. 4 characters, and are reproduced in the
timing diagram.
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4.1.3 DATA MENU

Press the FULL- and the DATA key in the MENU area.

If you had selected a stored mode before, the data menu will be as it was
stored.

DATA ACRUISITION MEMU

DATA SELECTICON:BLOCK £+2 ON
1.CAPTURE (CLOCKS 0

SAHPLE FROM:WORD 1 T0:WGRD 2
2.CAPTURE (CLOCKS 1

SAHPLE FROM:UWORD 2 TO:WORD S + DELAY
COUNTER ‘ON

COUNT :TIME

START AFTER:WORD 1
FINISH AT :WORD 2

CLK ST §rF
0 XXX KXAX AXXR 0320 KT
0 XXX XAXK XXKX 0040 KT
KKK KKXX XKKX XXX X
7E6 021C 4C00 22FF X
00438 4C66 DOFF X

F X

X

WD
A
B
1
2
3
; (0438 3A67 F4F

orroo
— e —

7E6 021C 4412 10FF

~DELAYED EDGE= ~DELAYED LEVEL~ —HOT DELAYED—
AN BEYE BENN BNE BN B

Fig. 4.6 Data Menu

Now the SELECTIVE DATA ACQUISITION MENU is on the display.

This menu has two functions:

1. Selection of data which will be stored in the Analyzer”s memory.

2. Enabling of a counter which counts the number of specific
samples (word- or clock related), or the time between two
selected words.

Both functions may be enabled at the same time.

Note that this menu applies only to the State Analyzer, and works
in both the trigger sequence true— and trigger sequence break modes.

The data menu is divided in 3 main fields, from top to bottom:
**SELECTIVE DATA ACQUISITION MENU**
~DATA SELECTION: (BLOCKL)
(BLOCK2)
~COUNTER : =——

-WORDS LIST
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DATA SELECTION can be switched on or off.
DATA SELECTION means making a selection of the data to be stored in
the Analyzer s memory.

DATA
SELECTION

t

TRIG. WORD
RECOGNIZER

—e—1  INPUT > MEMORY

SRS

MA 10561

Fig. 4.7 Principal Block Diagram Data Selection

Data selection is very usefull, when collecting certain groups of
data from a programm run, e.g. jump routines in a repetitive loop.

Selective data acquisition is effective in so—called blocks;
two different blocks can be defined at the same time. The blocks
are numbered with 1 and 2.

Four kinds of selective data acquisition are possible:

ONLY CLOCKS
-Only samples on specified clock(s)

WORD AND CLOCKS
-Only words A or B and samples on specified clock(s)

ONLY WORDS
-Only words A or B

WORD A + DELAY
-Only words A followed by a certain number (1--255) of samples on the
specified clock(s). This number of samples is the same for both
blocks.
REPEAT This combination may be repeated a number of times (1--512).
ALWAYS The word A +delay capture combination runs continuously
up to the end.

Some restrictions on the use of words A and B in selective data
acquisition:
Two or three items of the following list don”t go together:
-Trigger on sequence break
—Selective data acquisition with word A and delay
~Selective data acquisition with word B
So only one of these three may be selected, otherwise one of the
following error messages can be displayed:
-NOT A+DLY + BRK
=NOT WRD B + BRK
-=NOT WD B+ A+DLY
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Blocks are defined by a START and an END.

The start of a block can be:

-START, this is the start of data acquisition.

—-WORD, this can be any of the words of the trigger menu.

~WORD+DELAY, this enables starting of data acquisition, when the delay

counter following a specified word is fulfilled.

The end of a block can be:

—END, this is the end of data acquisition, so the final triggering.
END can be used if the block starts with START, or with a WORD .

-NEXT, this is the following event in the trigger sequence.
It can be the next word found, or the fulfilling of the
following delay counter. Very usefull for conditional branches.

NEXT can only be selected if the block starts with a WORD.

-WORD, this is a word of the trigger list.

If for start a word has been selected, the number of the end
word may not be lower than that of the start word.

~WORDHDELAY, a word can be followed by the delay coupled to that word
in the trigger menu.

The counter is a function which can count samples or time between two
defined points.
Counting can be specified as:
ONLY CLOCKS, the number of samples with the specified clock(s)
will be counted.
WORDS+CLOCKS, only words A or B with the specified clock(s) will be
counted.
ONLY WORDS, only words A or B are counted.
TIME, time measurement

The count result is indicated in the State List display.

The counter is only enabled in a window. This window is defined by
a start and an end, and can be set as follows:

START AT can be specified by START, or by a word of the trigger list.
START is the start moment of data acquisition
WORD is one of the words of the trigger list.
WORD+DELAY is one of the words of the trigger list with the delay
coupled to that word.

FINISH AT can be specified by END, NEXT, or WORD.
END is the end of data acquisition (final triggering)
NEXT is the next word in the list.
WORD is one of the words of the trigger list.
WORDHDELAY is one of the words of the trigger list with the delay
coupled to that word.

WORD LIST
This list shows the words as selected in the trigger menu with
words A and B.
Words A and B serve as words to be counted.

Word B appears only if it is not used as word 7 in the trigger
list.

Note that the trigger words as selected in the trigger menu cannot be
changed in the selective data menu. For selection of the words A and B
and the belonging qualifiers refer to the trigger menu description.
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4.1.4 COMPARE MENU

Press the FULL- and the COMPARE key in the MENU area.

COMPARE  MENU

IF AUTO THEM:SPEED IMMED
:STOP ON COMPARE EQUAL

STATE SECTION:ON
COMPARE LABELS @
AR _BBBE TCCC DODD, FEEEE FFFF GGG
COHMPARE BLOCK  :FROM CUR HEM/LINEW +40 T0 +200

‘REF MEM/LINER +44
COMPARE CLOCKS :0

TIMING SECTION:CFF

36 BEBECCCC TDDD EEEEE FFFFoGEGC)

- ONLY CLOCK )
0+1+2 I NEWE 02 12

Fig. 4.8 Compare Menu

Now the Compare menu is on the display; we have now the possibility
to compare two blocks of data.

One block is current data (stored in the acquisition memory),

the other block is data in the reference memory of the analyzer.

Comparison can be done for data in the state section as well for data
in the timing section, and can be done in both the manual- and the
auto start mode.
Note that also comparison is possible in the COMBI- and SYNC modes.
The main functions in the compare menu are:

**COMPARE MENU*#*

-IF AUTO THEN :--

-STATE SECTION :——

~TIMING SECTION:--—

IF AUTO THEN

The auto restart display time is adjustable here. This is the time
between final triggering, and the start of the next data acquisition.
You can adjust this time between l1...9 sec, or IMMEDiate.

With Immed the maximum compare frequency rate is obtained.
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Note that this setting is not only applicable in the Compare mode,
but also in the non-compare auto mode.

In the Auto Compare mode the following functions are selectable:
~-STOP ON COMPARE EQUAL

Data acquisition and comparison continue until an equal compare
has been found.

—-STOP ON COMPARE NOT EQUAL

Data acquisition and comparison continue until an unequal compare
has been found.

=COUNT FAILURES AND SUCCESSES
Data acquisition and comparison continue until you press the STOP
key. In the meantime the numbers of FAILURES (unequal-comparisons)
and SUCCESSES (equal comparisons) are counted.
The results are presented in the data display.

STATE SECTION :
This function can be switched on or off.

COMPARE LABELS:
Gives the possibility to select which labels, must be compared.
Selection of the labels is done with the soft keys.

COMPARE BLOCK:

With this function you can define the blocks in the current— and
reference memory which must be compared.

Note that thanks to the versatile compare features, data blocks in
different areas of both memories can be compared, refer to Fig. 4.10.

CURRENT REFERENCE
DATA DATA
MEMORY MEMORY

Fig. 4.10 Comparison of shifted memory blocks
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In this case a line number, or a word number limit specification is
required.

The beginning of a block can be defined with:

-MEM/LINE# this may be any number between -1023 and +1023.
-TOP this is the beginning of the memory.

-WORD this is a word of the trigger list.

The end can be defined with:

-MEM/LINE# this may be any number between -1023 and +1023.

-BOTTOM this is the end of the memory.

-WORD this is a word of the trigger list. The word number must be
higher than that of the word defining the start of the block.

When MEM or LINE numbers have been entered, the compare function
searches for MEM or LINE numbers which are present in both memories.
So a lower number may be entered to point to the beginning of a block,
and a higher number may be entered to point to the end of a block.
Compare from MEM or LINE# -1023 to MEM or LINE# +1023 is possible.

Compare from TOP to BOTTOM can be used if the start of data acqusition
is fixed; e.g. with selective data acquisition starting from WORDI1.

If also pre—-trigger data might be present in the memory, compare from
top to bottom is not recommended because the start of data acquisition
generally is not fixed.

The block length of the reference memory is always the same as the
length of the current memory block.

Depending on the selected current memory limits, the reference memory
limits are generally specified as SAME. In case VAR has been selected,
a MEM/LINE# in the reference memory can be specified as start of the
reference memory block.

Line number off-set and cursor displacement

It stands to reason that reference data and current data must be
sampled with the same instrument setting such as trigger word, delay,
etc.

However if data have been sampled with differeat trigger delay, note
that the following may happen.

In this example we assume that the trigger delay was 200 in the
reference data, and 300 in the current data; we want to compare
current data line numbers -10 to 10, with reference data starting
with line number O.

After comparison we select succesively Current—-, Reference—, and
Compare display as indicated in Fig. 4.9.1--3. If screen overflow
occurs in Compare display select hex label base.

First (Fig. 4.9.1) we select the Current display with the cursor on
TRIG.

When we select now the Reference data display, note that the cursor
position is at 10 (this is because current line -10 was compared with
reference line 0, so current data line TRIG (=0) corresponds with
reference line 10).
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When we select now the Compare display, we will see the combination of
the former two displays. In the current list the unequals are
displayed in reverse video. Line numbers 1l and 12 of the current
list show no unequals, and line numbers 21 and 22 in the reference
list are not displayed, because they where not included in comparison.

Next we go back to Current display and put the cursor at e.g. 100
(refer to Fig. 4.9.2). Switching—over to the Reference display,

we”ll find line number 110 in the top of the list (this is the same
difference as in Fig. 4.9.1).

In the Compare display we don”t find any unequal in the current list,
and no data in the reference data at all (these sections of the
memories have not been compared).

In the last example (Fig. 4.9.3) the cursor displacement is shown.
Assume we select the Current display and put the cursor at line number
288. Line number 288 to 300 incl. are displayed.

When we now select reference display we will see line numbers 188 to
200 incl. on the display. Did you expect line numbers 298 to 3107
Because the trigger delay for the reference data was only 200 (see
above), line number 200 is the last line in the reference display.
When we switch back to the Current display we will now find line
numbers 178 to 190 incl., so due to the difference in the number of
post—trigger lines the cursor has been displaced.

The same phenomena of cursor displacement will appear when switching
over from Current display to Reference display and vice versa.

COMPARE CLOCKS
It is also possible to select samples for comparison by their clocks.

STATE COMPARE PRINCIPLE
After the compare function has been started, the analyzer searches for
an unequal in the memories, starting from the beginning of the
sections to be compared. As soon as an unequality has been found,
the message NEQ is displayed, and the analyzer starts the data list
display routine.
If no unequality is found, the compare function runs up to the very
last character at the end of the sections to be compared. Next the EQ
message is displayed, and the data list display is started.
Note that it may take a considerable time to compare memories to the
full extend (from line O to 1022 over 35 channels may take up to 57
SeC. ).
So it is quite handy to delete data for compare, in which you are not
really interested.
Note that in SW rel. 1.0 and 1.1 automatically a compare is
executed after pressing the Store Data key. This costs time, because
then two memories with the same contents are compared.
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DISPLAY:
CURRRENT REFERENCE COMPARE
(DELAY: 300) (DELAY: 200) CURR. *REF’
———{TRIG 10 0 ho
LINE I
UNEQUALS
NUMBER ARE :
SHOWN| _ :
]
lzg_- 7
12 22 12 X ““CROSSED
SECTIONS
ARE EMPTY
Fig. 4.9.1 Cursor on TRIG / j
100 10 100 '
I
[}
|
)
i
|
112 122 112
Fig. 4.9.2 Cursor on +100
T
288 188 288
/784 y #re |
I
I
!
/ ‘h |
|
0% 90 200 30%s0

N

Fig. 4.9.3 Cursor displacement

MA10768

Fig. 4.9 List line or mem number off-set and cursor displacement
examples with compare.
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TIMING SECTION :
Can be switched on or off. Refer to Fig. 4.10.1 and 4.10.2.

COMPARE CHANNELS
Each channel can be switched on or off for comparison.

:FROM TRIG
Can be switched on or off.
Refer to Fig. 4.10.1 and 4.10.2.

COMPARE CHANNELS
Each channel can be switched on or off for comparison.

:FROM TRIG
Time value of the beginning of the block to be compared with respect
to the trigger point (+ or -).

:LENGTH
Time value of the length of the block to be compared.

: SKEW
This is the maximum time value of the allowed difference between a
current edge and the corresponding reference edge (absolute value).

i L -
1
-—
Ll L L LLLLLRLLLL AUk LLCLL R LL LR LMLLRLLL s oo oo o o e e e i
4
4 B
i ¥
1 A
3 l l ] I | l
p ]
i 4
-4 ] [ 2 COMPARE
: : ICHANNELS
7 I
|
|
N
7777 777707777 GO 2
B - :
¢ ' |
1 “FROM TRIG™ 4 '
] - - '
I LENGTH: COMPARE BLOCK ! "Ny

Fig. 4.10.1 Timing compare

MAIOTLS

)
|
A |
CURRENT | :
! | <SKEW ALLOWED
L il
i ] |
1 l
REFER. ™
]
'

COMPARE EQUAL
Fig. 4.10.2 Maximum allowed skew with timing compare
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.1.5 OPTIONS MENU

=

Press the OPTION key in the MENU area.

UPTIONS HENUY

FPINTER -EJ IEEE423 -0
FAUD RATE-3€00 ADDREST -2
SEND -PAGE SEPRRATIR-CELF

DISHSSEMBLERS

A-PACKAGE HOTORCLA INTEL

- 250 - 6800 - €030

- 8085 - 6303 - 8u8S

- 68000 - 63000 - BO3EMIN
- 8U8oHAA

QPP ON |

Fig. 4.11 Options Menu
Now the options menu is on the display.
The main sections of this menu are:
*¥*QPTIONS MENU**
INTERFACE:

DISASSEMBLERS :

INTERFACE

The interface can be a:

-Printer interface only.

-IEEE-488 talker/listener interface, and RS232C printer interface.
-RS232C control interface, and RS232C printer interface.

Printer:

The printer must be provided with an RS232C interface. The Baud-rate
of the Logic Analyzer I/0 can be set to the standard values from

110 to 9600.

The printer driver is controlled by putting the cursor at the PRINTER
line and pressing the softkeys ON or OFF.

With the cursor at the BAUD RATE line the Baud rate can be set with
the softkeys.
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With the cursor at the SEND line, the following print—-commands are
selectable:

DISPLAY PAGE
The printer prints a copy of the analyzer”s display.

ALL DATA

All data captured by the state analyzer as well as the condensed menu,
is sent to the printer.

There are three possibilities to print out the state information.
—Current list

—Reference list

~Compare list

Current list

The contents of the current memory i.e. the acquisition memory is sent
to the printer.
This mode is obtained by pressing the Current key in the Data Display

field, i.e. calling up the current listing on the screen prior to
pressing the Print key.

Reference list

The contents of the reference memory is sent to the printer. This is
obtained by pressing the Ref key in the Data Display field prior to
pressing the Print key.

Compare list

If the state section of the Compare menu has been filled-in, calling
up a compare list on the screen by pressing the Compare key in the
Data Display field will result in the compare list to be sent to the
printer upon pressing the Print key.
The current list and the reference list will be printed next to each
other. Differences between both memories will be underlined in the
current memory list.

DATA+MENUS

The full instrument setting and the data in the acquisition memory are
sent to the printer.

ALL MENUS
The full instrument settings are sent to the printer.

The print action is started by pressing the I/0 CONTROL Print key (the

printer starts with a form feed).
The print action is halted by pressing this key again.
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DISASSEMBLERS

A Disassembler is a programm which counverts the machine code of a specific
micro processor into the corresponding assembly language.

In fact a disassembler is similar to the resident processor micro-
programms. Only a disassembler translates the machine code, where the micro
processor executes the machine code.

The disassembler programm knows how to distinguish opcode from data.

Disassembler programs are located in various disassembler packages, as
indicated below:

Disassembler Features

Package:
A Most common micro processors
M Motorola micro processors
N Intel micro processors
Z Zilog micro processors
R Other micro processors and IEEE488/IEC625 disa

A disa package consists of a small p.c.board provided with some proms.
Disa packages (max. 4) are located on the options board.

For detailed information such as installation, connection, etc. refer to
chapter 9.

A disassembler program is selected by putting the cursor on the specific
micro processor on the display, and pressing the activ ON softkey. This
automatically sets the labels, base and logic in the configuration menu for
the selected micro processor (check this).

Disassembler display:

The header of a LIST display shows the selected micro processor and the
specific assembly functions such as:

-Status

—Addres

-Data

~Mnemonics

-Operand

-Iat

The following softkey functions are possible:

DISPLAY or DISPLAY

FORMAT POSIT

The Display Format function permits control of the Blank, Recall and Invert
functions.

The Display Position function pevmits control of the data cursor, such as
Cursor, Find, Paget+ and Page-.

For more information on the display control refer to chpt: List Display.
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SYNC or SYNC

AUTO MANUAL
A disassembler program requires micro processor status information to
distinguish instruction code from data etc., otherwise correct disassembly
1s not possible.

Some types of micro processors (e.g. 8085) deliver sufficient status
information; in this case the AUTO- and MANUAL SYNC softkeys are not
activated.
With other micro processors, a selection can be made of Automatic
Synchronization, or Manual Synchronization. See below.

SELECT or SELECT

STATE DISA

If the Select State function has been selected the disassembly functions
disappear from the display. Any additional signal information next to the
disassembler, is also displayed.

If the Select Disa function has been selected the complete disassembly
functions are on the display, without any additional signal information.

Manual Sync functions

Select the Disassembler program in the Options menu.

Start a single shot data acquisition (no selective data, nor compare data
activated).

Depress Sync Manual.

Depress Select Disa.

The disassembler presumes that the upmost line of the data list is

an instruction, or the first byte of an instruction, and takes this line as
a sync reference for the disassembler program.

Depress Display Format.

The disassembler program is now in the Retain Sync mode, this means that
when scrolling or paging the data list on the display, the original sync
reference remains. (note that the softkey shows Set New Mansync, this means
that the disassembler is in the Retain Mansync mode).

Data lines before the sync reference can not be disassembled.

If now the Set New Mansync key is depressed, (the key shows Retain Mansync)
the sync reference is always the upmost line of the data list. Each time

after scrolling or paging, the upmost data line is automatically taken as a
new sync reference.

When a disassembler has been selected the configuration is automatically
set for the specific micro processor.

Normally this configuration need not to be changed. However the
configuration can be adopted to met special requirements.

To this end, after selection of the disassembler you can switch back to the
configuration menu and change e.g. clocks or qualifiers. The labels however
cannot be changed.

For full details on specific micro processor disassemblers, connection,
etc. refer to chapter 9.
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SETTING MEMORY

This is a non—-volatile memory which stores up to four different instrument
settings. This memory consists of a small p.c. board provided with some
EEPROMs, and is located on the I/0 and Options board; refer to 277

Note that there is a STORED and a SAVED softkey in the Configuration menu.
For directions for use refer to the description of the Congiguration menu.
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4.2 CONDENSED MENUS

GENERAL INFORMATION

A condensed menu is meant as a "quick reference guide"” when you are looking
at a data display, and contains the most important information of

the corresponding full menu.

There is a condensed menu for each available full menu (except the option
menu) .

A condensed menu is displayed in the upper six display lines, above
the data.
Generally settings present in the condensed menu can be changed by pressing

the Cursor in Heading key, positioning the cursor, and entering the desired
setting.

The menu name is always in the centre of the top line.

The top left corner locates the operator warnings, such as:
INVALID KEY, OVERRANGE, etc.

The right top corner is reserved for the acquisition message.
Direct after start of acquisition the message: ACQUISITION STARTED
is given.

In the following descriptions is presumed that one of the keys LIST,
GRAPH, or TIMING has been depressed.

CONDENSED CONFIGURATION MENU v

Press the CONFIG key.

CONFIGURATION MENU
CLKQ=f ABCD._. CLKi=f ____EFG CLK2=0FF

0N BRBB_CCCC _DDDD_EEEE FFFF_GLGE
LOGIC POS PCS POS POS POS POS POS
BASE  HEX HEX HEX HEX HEX HEX KEX

LIST CURRENT STATE  COUNTER = 197 SEC
GO N BRBR CCCC DDND EEEE )

2 377 03FF 0012 O08FF
2 378 03FF 0002 O8FF
2 319 03FF 0002 OBFF
2 380 03FF 0002 08FF
2 381 03FF 0032 08FF
2 382 03FF Q002 08FF
2 383 03FF 0012 08fF
2 384 03FF 0002 08FF
2 385 03FF 0072 (BFF
2 386 03FF 0002 OSFF
2 387 03FF 0072 0BFF
2 388 03FF 0002 0BFF
2 383 03FF 0012 08FF

' { HBEL " — - — .
ECALL IO NEXT PAGE-

Fig. 4.12 Condensed Configuration Menu

The top line of the condensed menu shows which clocks have been activated,
and the corresponding channel labels.

The three remaining lines show the display format, —logic and -base of
the input data.
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CONDENSED TRIGGER MENU
Press the TRIG key.
Remember that in the Combi mode pressing this key, consecutively displays

the State—, and the Timing trigger menu.

Condensed state trigger menu

STATE TRIGGER MENU
Wi 0 7E6 021C 4A€6 0000
W2 0 7E6 021C 3A11 4000

R B3FF 0012 0800
FINAL DELAY = 1000 STATES OF CLK 041 N
LIST CUPRENT STATE  COUNTER = 1.6 aSEC ' RIG

(B0 3 a0 _EEEBE _CCCC UDDIEEEETFFFGGGL

516 7E6 021C 3414 4000
517 76 021C 2E61 0000
518 7E6 021C 3000 1400
515 7CS 0006 8CO0 0200

520 7CS 0006 8EAC 3200
521 TE6 021C 4442 1000
522 7E6 021C 4602 0100 O3FF 0002 0800
523 7E6 0Z21C 4200 1000
524 7E6 021C 4R66 0000

525 7E6 021C 4C00 2200
526 7TE6 021C 4E4L 7500
527 7EE 021C S012 1000
S28 7ES 0006 €CO0 0200

Fig. 4.13 Condensed State Trigger Menu

The triggerwords are displayed with active clock edge, and triggerword
false or true indications.

Maximum four triggerwords are displayed.

If you selected more than four triggerwords in the full triggermenu,

only the last four words are displayed here.

With the cursor up and down keys the remaining trigger words can be
scrolled visible.

If a final delay (this is the delay after the last trigger word) has been
selected, it is also displayed here.

The word in the top line of the data list can be copied in the trigger

words in the condensed menu.

—Put the cursor in the heading (this is the condensed menu).

-Set the cursor on the desired word in the condensed menu. If required use
the scroll functiom to obtain another word in the trigger list.

-Press the STORE TRIGW key.
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Condensed timing trigger menu

TINING TRIGGER MENU
TRIGGERMODE ~ WORD
TRIGGER OCCURS AT WORD X [M0000001 VALID > OR = 200 nSEC

TINE DELAY 2 uSEC
FINAL DELAY 127 TRANSITIONS

TIHING  wewses  SEQ-RELTEREM 1
CURRENT ¢ tus>  DATA=UBIEaGLAR C-T=+0

- S e - -~

8 N 1 L

: f [~
8

g N N l 1 L
s L [ 1 ] —
g__T1 1 N n_r
8 | I
i I

Fig. 4.14 Condensed Timing Trigger Menu

As an exception the condensed timing trigger menu shows all the timing
trigger parameters.

The first line shows the Trigger Mode.
The second line shows the Trigger Qualifier, the Trigger Word and the
minimal time (Valid For) during which the trigger condition must be true.

The third line (if present) shows the active channel glitch detection, with
the selected valid time.

The next line shows the Time Delay, or the Time Window
The last line shows the Final Delay.
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CONDENSED DATA MENU

Press the DATA key.

DATA ACOUISITION MEWU
DATA SELECTION:BLOCK 1+2 ON
1.CAPTURE (CLOCKS ©
SAMPLE FROM:IWORD 1 T0:WORD 2
2.CAPTURE :CLOCKS €
SAMPLE FROMIUCRD 3

LIST CUPPENT STATE
SGI Wea BRBE_CCEC _DDDDFEEEFFFF GGG
WRDL  7E6 02iC 4A66 0000
1 -22 7E6 021C 4C00 2200
1 -21 7E6 021C 4E4E 7500
1 -20 7E6 024C S012 1000

-19 7ES 0006 8CO0 0200
-18 7ES 0096 3ELC 3200
-17 7E6 021C 3212 1000
-16 7E6 021C 3402 0100
-15 7E6 021C 3600 0200
1 -14 7E6 021C 3867 F400
URD2  7E6 021C 3A11 4000
WRD3  7C5 0006 8CO00 0200
2 -11 7CS 0006 3ELC 3200

' L ABEL - - \
 BLANK I INU BPECALL BCURSUR | NEXT RN PAGE-

T0:WCRD 4

TRIG

N o

Fig. 4.15 Condensed Data Acquisition Menu

If data selection was enabled, the related block limits and
captured samples are given here, in the same lay—-out as
in the full menu.

The counter setting is not shown in the condensed data selection
menu.
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CONDENSED COMPARE MENU

Press the COMP key.

COHPARE MENU
STATE SECTION:ON
ARA_BEBB _CCCC D

DDUD EEEE FFFF GGG
COMPARE BLOCK  :FROM CUR MEM/LINEW +40  TO +200

tREF MEM/LINER +44
COMPARE CLOCKS 0

LIST CURRENT STATE  COUNTER = 197 wSEC

11 I "0 _RERE CCCE FFFE GGG
2 M 03FF 0012 (8FF
2 378 03FF 0002 0BFF
2 379 03FF 0002 08FF
2 380 Q3FF 0002 08FF
2 381 03FF 0032 08FF
2 382 03FF 0002 0BFF
2 383 03FF 0042 QBFF
2 384 03FF 0002 08FF
2 385 03FF 0072 Q8FF
2 386 03FF 0002 08FF
2 387 03FF 0072 08FF
2 388 03FF 0002 08FF
2 383 03FF 0012 08FF

TRIG

{ ABEL ) r—

1

RECALL JCURSCR NEXT

Fig. 4.16 Condensed Compare Menu
Condensed state compare menu.

This menu shows:
State section: ON

The block limits in the current memory as well as in the reference memory.

The clocks to be compared.

PM 3551A Operating manual Chapt. 4 SW 2.0 JGB404

October 12, 1983



5.1

DESCRIPTION OF THE DATA DISPLAYS
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5.2

5. DATA DISPLAYS

There are two groups of data displays:
-List display
-Timing display (only with versions PM 3551/30/70)

The List display represents data from the Logic State Analyzer.
The Timing display shows data from the Logic Timing Analyzer.

Each data display is accompanied with a condensed menu, located at
the top of the data display. For description of the condensed menus
refer to chapter 4.2.

The display is divided in the following sections, from top to bottom:

(Error Message) Menu Name (Run)

Condensed Menu

Data Display Heading ————————- trig/man

- Data Display

The menu name is always in the centre of the top line.
The top left corner locates the error messages, such as:

INVALID KEY, OVERRANGE, etc.
The right top corner is reserved for the acquisition message.
Direct after start of acquisition the message: ACQUISITION STARTED
is given.

If the CURSOR IN HEADING key has been depressed, settings in the menu
can be changed.

If the CURSOR IN DATA FIELD key has been depressed, control is given
over the displayed data.

A specific data display is always selected by pressing the relevant
key in the DATA DISPLAY area.

The source for the data display can be selected with the keys:

CURRENT which displays the data from the current memory

REF which displays the data from the reference memory

COMPARE which displays data from the current memory, and compares it
with the reference memory data.
Inequalities are indicated by reversed video presentation in
the LIST, and underling in the TIME display. There is no GRAPH
compare display.

In the following description of the displays, keys CURSOR IN DATA
FIELD and CURRENT have been depressed.
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5.1 LIST

5.3

Press the LIST key.

STATE TRIGGER MENU

Wi 0 7E6 024C 4As6 0000
W2 0 7£6 021C 3R11 4000

W1

FINAL DELAY = 1

LIST CURRENT ST4

oD
TE

H3FF 2012 0800
0 STATES OF CLK 0+1

B, -

T e O LUTEL INTSe AR

COUNTER = 1.6 aSEC TRIG

DG N A4 _BBBB _CECC DDDD ESEE FPFF GGG

516 7E6
517 7E6
518 788
519 7C5

520 7CS
521 7E6
522 7E6
523 7L6
524 TE6

525 7E6
526 7E6
527 7E6
528 TES

021C
021C
021C
0006
0006
021€
021C
021C
021c
021C
021C

34
2E
34
3
3E
44
4
42
4
&
4L

i1 4000
51 0000
10 1400
00 0200
1€ 3200
12 1000
02 0100 03FF 0002 0800
00 1000
66 0000
00 2200
4E 7500

024C 5042 1000

0006

eC

00 0200

Fig. 5.1

List heading

D

ata List Display

The heading of the list display contains the following information:

LIST CURRENT STATE
MEM OR LIN NO < Selected Labels >

LIST
CURRENT,
REFERENCE or
COMPARE
STATE

OLD

MEM or LIN NO

The name of the display

The source of the displayed data.

Means State list.

Is shown if settings have been changed after
acquisition.

Memory address number or line number.

This is the sequential numbering of the samples in
the memory.

MEM NO is used if the trigger word is not in the
memory. E.g. final delay greater than 1023 samples.

LIN NO indicates that the trigger word is in the
memory and gives the relation between the

sample number and the trigger word.

The trigger word itself has number O, but is
indicated with TRIG.

Forgoing trigger words (arm words) are indicated
as WRD1l, WRD2 etc.

Samples before the trigger word have a “—" number;
samples after the trigger word have a "+~ number.
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Label line This line shows the labels as selected in the
configuration menu.
With the cursor in the heading, labels can be deleted
or recalled, or the value can be inverted (refer to
the LABEL soft keys). See below.

List display

Data 1is represented under the selected labels, according to the
selected base, polarity, etc.

The list is generally 13 lines long; the top line is the data cursor
line.

The data cursor line is used as a reference between the list display
and the timing display in the sync mode, and the graph display, in
which the data cursor is a vertical solid line.

If no data are present in the memory, the list display is empty.

List set-up

The data list set—up is depending on the relation between
clocks and labels as selected in the configuration menu.

If each label is sampled with a specific clock, the succesive clock
number samples will be displayed next to each other (parallel display).
Refer to the following two examples:

CONFIG. MENU LIST DISPLAY

1)
CL O label

CL label
CL label

N

(@I~
Q
=
o
(@]
=
[
aQ
[
N

2)

CL 0 label
CL label
CL 2 label

-

gl - R
@]
-
N
]
-
—
(@]
=
o

Note that a clock O sample always starts a new line of the table.

A clock 1 sample is positioned on the same line when it follows

the clock O sample. In the same way a clock 2 sample is put on the
same line when it follows a clock 1 or a clock O sample.

If no clock O sample is present, a clock 1 sample can start a new
line. If no clock O and no clock 1 samples are present, a clock 2
sample starts a new line.

On the other hand, channels sampled by different clocks but with the
same label, will be displayed under the same label without any further
clock indication (serial display).

As there is no direct time relation between two successive lines of
the data list, there is also no time relation between samples with
different clocks on the same line. However the minimal time here is
longer than one clock cycle.
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Softkey functions

With the cursor in the DATA FIELD the following softkeys are shown:

--—-- LABEL ———-——- -
BLANK INV. RECALL CURSOR FIND NEXT PAGE+ PAGE-

The LABEL functions control the presentation of the channels or
groups as shown in the List heading.

Pressing the BLANK key blanks the related column of data, resulting in
information being deleted from the screen and replaced by a column of
points.

The label-character is replaced by a dash.

With the RECALL key the column of data can be recalled.

The INV. softkey inverts the value in the related column; the label
is now shown as a undercase character. If this key is pressed again
the non-inverted values come back. Also if RECALL is pressed om an
inverted column, the non-inverted values come back.

The next group: CURSOR, FIND, NEXT, PAGE+, and PAGE- controls the
data cursor as a viewing—aid over the memory. Soft scroll of the list
is possible with the CURSOR SCROLL keys.

The top line of the displayed data list is the cursor word.

The NEXT softkey is only activated if a specific cursor word has been
selected.

With the PAGE+ and PAGE- softkeys the cursor can be paged through the
memory (this is + or - 13 lines respectively).

Pressing the CURSOR softkey shows the following softkey labels:

=-TOP- BOTTOM ENTER  ABORT

Pressing TOP shifts the data list in such a way that the first memory
address appears on the top line of the list on the display.

Pressing BOTTOM shifts the data list such that the last memory address
appears in the bottom line of the list of the display.

Also a line number can now be given via the hex keypad, and entered by
pressing the ENTER softkey. A line number may be preceded with a "+~
or a =" sign.

Pressing the DELETE key on the hex pad resets the line number you just
typed before the ENTER softkey is pressed.

Pressing the ABORT softkey resets the cursor functions; the display
remains unchanged.

On pressing the FIND key the following soft key functions are shown:

MEM
——— CONT TRIG WORD —— ABORT

Pressing MEM CONT enables the entry of a user defined word via the hex
pad.
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After pressing MEM CONT the following softkeys are activated:

—— —— —— _— _—— COPY ENTER ABORT
Instead of the channel label indication above the data list, now a row
of dots 1is shown. The memory contents to be searched can now be
selected.

Note that there is a difference between a . (dot) and an X (don”t
care).

-A . (dot) can be data or a space.

-An X (don”t care) is only data.

The memory contents can be selected via the hex pad, also the . and
the X. In ASCII only the . and X are functioning.

By pressing the COPY softkey, the memory contents in the top line of
the data list on the display is copied.

Or a value can be entered via the hex key pad and pressing the ENTER
softkey.

Pressing the ABORT softkey resets this input.

Instead of using the MEM CONT function, also the TRIG softkey can be
pressed. This shifts the data list such, that the trigger word comes
in the top line of the data list.

The third possibility is by pressing the WORD softkey. Now one of the
words as selected in the trigger sequence list, can be selected to
appear in the top line of the list on the display.

The NEXT softkey functions if a Mem Contents, or one of the words of
the trigger list has been selected.

By pressing the NEXT softkey the next selected memory contents or
word appears in the top line of the data list on the display.

The NEXT function remains activ until labels have been changed in the
Configuration menu.

The NEXT function works for both the current— and the reference
memory.

When the Compare Display has been selected, the NEXT softkey puts the
next unequal comparison line in the top of the list. If there are no
unequals the NEXT softkey is not activated.

The NEXT function steps wrap—around through the memory for selected
memory conyents, or a word; or unequal comparisons in compare
display.

Cursor functions

SCROLL UP, SCROLL DOWN These functions feature soft scroll of
the data list.

SHIFT <- and -> control the set cursor position.
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SELECTIVE DATA DISPLAY

"~ DATA ACTUISITION MENU
DATA SELECTION:BLOCK 1+2 ON
1.CAPTURE 1CLOCKS 0

SAMPLE FROM:LCRD 1 TO:WORD 2
2.CAPTURE :CLOCKS 0

SAMPLE FROM:WCRD 3 10:WORD 4

LIST CUPPENT STATE
R B BEBEC CEC DDDL EEEE FFFF o550

WRDL  7E6 02iC 4A66 0000
1 -22 7E6 021C 4C00 2200
1 -21 7E6 021C 4E4E 7500

-20 7E6 021C S012 1000

i

1 -19 7ES 0006 8C00 0200
1 -18 7ES 0006 8ELC 3200
1
1
1

IRIG

-17 7E6 021C 3212 1000
-16 7E6 021C 3402 0100
-15 7E6 021C 3600 0200

1 -14 7E6 024C 3867 F400
WRDZ  7E6 021C 3Ri1 4000
WRD3  7C5 0006 8CO00 0200
2 ~-11 7CS 0006 3EiC 3200

— ABEL als —
T

| BLANK B INU _JPECALL JCURSUR | NEX PAGE-

Fig. 5.2 Selective Data Display

After triggering the display shows the selected data biocks with
indication 1 or 2 before each data line in the list.

If block 1 overlaps block 2, the indication 1 remains until the end
block 1.
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5.1.2 COMPARE DISPLAY

For comparison of data lists the following preparations are required:

—Store the reference data in the reference memory. This can be done
by pressing the STORE DATA key by which data in the current memory
is copied into the reference memory, or by storing external data
via the I/0 interface.

-Set the compare conditions in the state compare menu.

After pressing the DATA DISPLAY COMPARE key, both memories are compa-
red and the result of the comparison is displayed.

COMPARE  MENU
STATE SECTION:ON
AR gBBBB CCCCDDDL
COMPARE BLOCK  :FROM CUR TOP 7O BOTTOM
:REF SAHE
COMPARE CLOCKS 10

15T COMPARE STATE _ COMPARED FROM MEM/LINEW -26 10 0 TRIG
LINE ¥ TP depm

-26 7E6 021C 1000 -40 7E6 021C 5012 1000
URDt  7C§ A ETE 00 -39 7ES 0006 8CN0 0200
-24 76§ (@ 0N 2200 -38 7ES 0006 SELC 3200
-23 7E6 0210 LN w800 -37 7E6 021C 3212 1000

-22 7E6 021C File M0 -36 7E6 021C 3402 0100
-24 70§ CTE S0 0200 -35 7E6 021C 3600 0200
-20 7tH ([0 J3W B0 -34 7E6 021C 3867 F400
-19 756 021C :B:§ @100 -33 786 021C 3Ai1 4000
-18 726 021C "f00 -32 7E6 024C 2E61 0000

-17 7E6 021C 800 fB00 -31 7E6 021C 3000 1400
-16 788 W £ Loo -30 7C5 0006 8CGO 0200
WRD2  7RE 3T f Moo -29 7CS 0006 8E1C 3200
-14 7E8 021C @100 -28 7E6 021C 4412 1000

L oFF B ON

Fig. 5.3 List display in the compare mode.

If no screen overflow occurs, both the current memory and the compare
block of the reference memory are displayed. If screen overflow
occurs, only the current memory is displayed.

Unequal bits or values are displayed in the current memory list in
reverse video.

COMP is indicated in the 1list heading and the compare result EQ or NEQ
is displayed.

Not—equal data will be displayed in reverse video.

State compare is also possible in the auto mode, featuring stop on

compare equal or not equal, or contioously counting failures and
successes.
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5.2 GRAPH DISPLAY

Press the GRAPH key.

STATE TRIGGER HENU

Wi 0 T7E6 021C 4As6 0000
U2 0 7E6 021C 3A11 4000
U3 0 7CS 0006 8C00 0200
U4 0 TE6 021C 3402 0X00
FINAL DELAY = 1000 STATES OF CLK 0
GRAPH 10X L=444 CURSOR ON LINE 35 (CLKO)  R=#147
CURRENT  TRIG'D  DATA=3000 (HEX)
m Ssic 5 o e « * o o rd o
LABEL=C
.-'.. ."- .-'- K -~ ."- .-‘.
m 2st S e & R
—HOR SCALE—— ——————VERTICAL SCALE—-——
10X CHANGE UPPER JECIORN FEST

Fig. 5.4 Graph Display

A graph display gives a graphical representation of the contents of a
specified label, of the state analyzer memory.

The label may not be wider than 32 channels (=FFFFFFFFH), nor may the
label-base be in ASCII.

The graphic display consists principally of dots.
a dot represents an analogue value.

The values of the upper and lower limit lines are selectable. Their wvalues
are indicated at the left hand side of these lines.

All values higher than the upper limit, or lower than the lower limit, are
represented as single off-scale dots.

The vertical position of

The horizontal axis of the graph is the sequence of the samples (from left
to right).
The resolution (max. number of positions) is:

Horizontally: 104

Vertically : 50 (+ 2 off-scale)

The horizontal scale can be set to X1 or XI10.

In the X1 mode the memory depth is represented along the horizontal axis.
As only 104 dots resolution is available, some dots (max. 10) may be
positioned above each other. With samples having close analogue values one
dot may represent more than one sample.

In the X10 mode, 1/10th part of the memory is displayed; the part of the
memory can be selected with the data cursor (see below).

In the X10 mode each dot represents one sample.
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The solid vertical line in the graph display is the data cursor. This is the
same as the cursor in the data list display. Note that for correct reading
of the contents of the data cursor the graph display must be in the X10
mode.

The dotted vertical line in the graph display is the position of the
trigger word.
The main sections in the graph display are:

Error Message Menu Name Acquisition on/off

Condensed Menu

GRAPH 1X L=#xx Cursor on Line#=Trig (Clock 0) R=ityy
CURRENT TRIG™D Data= 00111111

000000FF =====m—m upper limit--- — ———————
LABEL=A

00000000 —-—————-- lower limit - -

Graph heading

The following information is in the heading:
-Graph display with the horizontal expansion factor (X1 or X10).
-Data source (current or reference memory).

~Cursor position with respect to the data, and the cursor contents.

—-The numbers of the first and the last sample on the graph display, as
present in the data list. Also the trigger words can be indicated here.

Graph display
The upper—- and lower limit lines control the vertical representation of the
display. Sample values not fitting in between the limit lines are
positioned just above the upper line or just below the lower line.
The value of the limit lines can be set as indicated below, and are
generally shown in the same base as the selected label.

Softkey functions

--HOR -SCALE-- = ——=————————m VERTICAL SCALE
X1 X10 LABEL CHANGE LOWER UPPER SHIFT BEST

HOR SCALE X1 and X10
These keys set the horizontal expansion factor.

LABEL

After pressing this key the label to be displayed in the graph display, can
be choosen.
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VERTICAL SCALE
—CHANGE
Pressing this key presents the following softkey functions:

- MINIMUM MAXIMUM ENTER
The value of the indicated limit line can now be selected (the
selected limit line is indicated with the symbol AV on the display).
When pressing MINIMUM or MAXIMUM, the corresponding value is given to
the limit line. The minimum or maximum value is the minimum or maximum
value present in the label in the display.

The value can also be entered via the hex keyboard (after setting the
value press the ENTER key).

Note that only 8 digits are available for the value of the limit lines. If
more space is required, the base changes automatically to hexadecimal.

-LOWER
This key selects the lower limit line to be changed.

-UPPER
This key selects the upper limit line to be changed.

~SHIFT
This key selects both upper and lower limit lines to be changed. Now the

AV symbol is with both lines. Both line values can be set with the cursor
AV keys.

Both lines will be shifted for the same amount, up or down. This results in
a window moving over the analogue values.

-BEST

After pressing the BEST key the upper limit line is set to the maximum
value present in the samples on the display, and the lower limit line

is set to the lowest value present in the samples on the display. This
features a best possible resolution display.

Cursor functions

The data cursor in the graph display can be moved through the data with the
{-=> keys.

Note that in the graph X1 display the cursor can be moved through the data
in the memory. In the graph X10 display however, the cursor stands still in
the centre of the display while the data are moving along the display

with respect to the cursor.

Independent of activation of the CHANGE key, the scroll cursor keys can be
used.

With these keys the value of the limit lines indicated with the AV symbol
will change.
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5.3 TIMING DISPLAY

Press the TIMING key.

TIMING TRIGGRER MENU
TRISGERMCIE U2RD
TRISGER OCCURS AT VORD X 00001411 VALID > OR = 100 nSEC

TIRD [ELaY 0 nSEZ
FINel DELAY 127 TRANSITIONS

$ TS H [l N
Lo Citne DuTu- h‘&ljj C-T=4(

BITT
HT ,
o JUUUUUUUU YUV UL T UIUU U UUuL
Lo 1 l l 1 I L

SO || |

A N [
XE O L [ W W W WA 1

T b r—FEF-HRfh——

EAM GO W3S MYTM EWITH FEcL MK (LB

Fig. 5.5 Timing Display
Heading

The heading of the timing display contains the follcwing information,
from left to right:

TIMING : The name of the display
CURRENT: The source of the data.

LT 1] Time scale, gives a quick impression of the value of

< 10ms > the time axis.

SEQ=7654 3210 SEQ is the sequence of the channels as displayed on the
DATA=0100 0010 screen, from bottom upwards.
DATA is the corresponding contents of the data cursor.
Blanked channels and their data cursor contents are
shown in normal video.

|-~] |--] This is the Display—-in-Memory symbol.
The whole length between the vertical end lines
of this symbol, represents the whole memory of
the Logic Timing Analyzer.
The rectangle on the line represents that section
of the memory which is displayed on the screen.

The T with the arrow shows whether the trigger
word is in the memory, or not.

The arrow pointing to the right means that the
trigger word is in the memory.

The arrow pointing to the left means that the
trigger word is not in the memory.
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C-T= C-R= C-E=

C-T is the time between the cursor and the
trigger sample.

C-R is the time between the cursor and the
reference marker (this is only shown if the

reference marker has been set).

C-E is the time between the cursor and the end
of the memory in case of manual triggering (STOP).

Waveform—display

The display shows the waveforms of the input channels as captured in
the memory. The channel labels are as selected in the trigger menu.

If no pulses are present on a channel, the logic level of that channel
is indicated by the level of the line with respect to the channel
number at the left hand side.

The solid vertical line is the data cursor; its contents

is given after DATA in the heading. This cursor is used as a
viewing—-aid, and can be moved with the SHIFT <--> keys.

The dotted vertical line is the trigger sample.

Cursor— and trigger sample contents.

Note that the contents of the data cursor, or of the trigger sample
refers to the pulses which are located directly at the right-hand side
of these lines. Refer to Fig. 5.6.

CURSOR TMQGER
0
|
1 |
2
|
3 :
]
N N

CHAN NR ——»
CONTENTS —=

—_ N
— —
o o
o w
oON
- O

o w

MA0612

CONTENTS OF DATA CURSOR AND TRIGGER WORD APPLY
TO THE RIGHT-HAND SIDE OF THE LINES

Fig. 5.6 Cursor- and Trigger Contents.
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Softkey functions

The following soft key labels are shown:

—————— EXPAND--—-—- -REF- MARK-
BEST MORE LESS SEQ BLANK RECALL SET  CLEAR

The EXPAND functions control the time axis of the timing diagram:

—BEST shows the timing diagram just overlapping the display. If BEST

has been choosen and you press LESS the waveform limit(s) will lay

before the end of the display.

~MORE stretches the timing diagram, with expansion around the cursor
position.

-LESS compresses the timing diagram (around the cursor position)

Look at the Display-in-Memory symbol if you try these functions.

SEQ controls the sequence of the timing channels on the display.
After pressing this key, the functions DEFAULT and ENTER appear.
Pressing DEFAULT forces the default sequence of the timing channels on
the display.

Instead of DEFAULT, the required sequence can be entered via the
HEX pad keys 0--7. Also channels with user—defined label names can be
re—arranged.

The same channel can be positioned more than one time on the display.
The DELETE key can be used to correct false inputs.

After setting of the required sequence, press key ENTER. The original
soft key functions reappear.

BLANK and RECALL functions work together, and control the number of
the channels on the display. The blanked channels can be recalled with
the RECALL key.

The REF- MARK function controls the reference marker with the SET and
CLEAR softkeys.

This marker can be used for time measurement between two points on the
timing diagram. If the marker is set, the C-R= formulae appears in
the heading.

If key SET is depressed a reference marker appears on the screen. The
default position of this marker is on the cursor.

When activating the SHIFT <--> keys the cursor is shifted

over the diagram, trailing a half-tone veil. The C-R= formulae
indicates the time between the veil limits. The veil limits need not
be necessairely on the screen.

Cursor functions

SCROLL

If one or wmore channels on the display has been blanked, the Scroll
function can be activated.

This function features smooth vertical displacement of the timing
waveforms.

During scroll blanked channels appear on the screen, and others are
disappearing, independent of the selected channel sequence.
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The SHIFT <--> keys feature horizontal movement of the data cursor.
In the first instance the data cursor moves through the waveforms on
the display. As soon as the end of the display has been reached, the
data cursor sticks to his position, and the waveforms start moving
thus showing another part of the memory. Look also at the Display—-in-
Memory symbol in the display heading.

5.3.1 TIMING COMPARE

For comparison of timing diagrams the following preparations are

required:

—-Store the reference data in the reference memory. This can be done
by pressing the STORE DATA key by which data in the current memory
is copied into the reference memory, or by storing external data
via the I/0 interface.

—Set the compare conditions in the tiwming compare menu.

After pressing the DATA COMPARE key, the result of the comparison is
displayed.

COMPARE  MENU
TIMING SECTION:ON
COMPARE CHANNELS:76543210
:FROM TRIG +0 nSEC
(LENGTH 1000 nSEC
SKEY 20 nSEC

TIHING  asrs  SEQ-ELRERET 13—
C i DATA-DLLRIIE  c-T-+0
0 N

|

|

| I B N

- EXPAND \ —REF-HARK——
| MORE | RECALL CLEAR

Fig. 5.7 Timing diagram compare mode

COMP is indicated in the list heading and the compare result EQ or NEQ
is displayed. If COMP is displayed in reverse video the cursor is in
the compare block as specified in the compare menu.

Not-equal timing data will be indicated by dotted lines, and the
relative channel numbers are blinking.

Timing compare is also possible in the auto mode, in three different
ways:

—-Stop if equal.

-Stop if not equal.

—=Count failures and successes.
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5.4 SYNC MODE
In the sync mode, the timing analyzer is triggered by the ENABLE LTA
statement in the trigger sequence of the state analyzer.

STATE TRIGGER HENU

UL 0 726 021C 4466 0000

W2 0 HAX XXX HXXX KNNK

U3 0 7E6 021C 4412 001

U4 O 7E5 021C 4300 0010

TIMING  waaas  SEQ- YTEFRG Y

CURRENT ¢ Sesr  DATR=__iTMONIM  C-T--80ms

(] e iru U

r
N O N D O N 0 B B (B
T N L N |
- I I I N O N N A

O S I S Oy O S | W
: I L E R IV I I

BN REERERERR Pie i i
STATE LINE NUMBERS -1 (CLK0) < CURSCR ¢ TRIG  (CLK®)

r EXPAND . —REF-MARK——
RECALL CLEAR

Fig. 5.8 Timing diagram sync mode

As explained in the description of the sync mode menu, there are now
six timing channels max.

On the display under the timing diagram, a marker line, and state
line numbers are present.

The markers represent the corresponding state samples. The state line
number gives the position of the cursor with respect to the state
samples.

The clock sources of the state samples is given between brackets.

When going from timing— to state display, the cursor position is
maintained, i.e. the top line of the state list corresponds to the
cursor position, and the state line number in the timing display, when
going from the state display to the timing display the timing cursor
will be in its original position, it does not follow the state cursor.

NO SYNC POSSIBLE

This message appears under the sync timing display if the instrument

cannot find the proper coupling between the state list and the timing
diagram. This is when the word belonging to the ENABLE LTA statement

in the trigger list is not present in the state analyzer memory.
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6. CONNECTION
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X It is recommended to connect the Logic Analyzer, having the X
x Configuration wenu on the display, because there is strong relation- x
X ship between this display and the practical measuring set-up. X
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6.1 CONNECTION OF THE INPUTS

All data, clock, and clock-qualifier input signals from the System under
test are applied via (8-channel) Pods.

The Pod identification as indicated on the rear panel of the Analyzer
corresponds to the Pod labelling on the display.

Note that the ground input of each Pod must be connected to a good circuit
ground in the Sytem under test.

Each Pod plug connction at the rear of the Analyzer, can be mechanically
locked by means of the latching bracket mounted on the input connectors.

Applicable Pods:
State Analyzer : PM 8821
Timing Analyzer: PM 8825

Before you proceed check all connections you made.

Data input

Data input uses Pods #0...#6 of the State Analyzer section, and Pod T
of the Timing Analyzer.

There are two possibilities to apply the Pod #0 signals to the State
Analyzer input.

This depends on the position of the switch which is present at the rear of
the instrument at unit S15-2. The switch can be manipulated through the
rear panel by e.g. a ball point pen or a small screw driver.

In the “in"-position Pod #0 of the State Analyzer is interconnected with
Pod T of the Timing Analyzer. The Pod #0 input of the State Analyzer is
not activated.

In the “out”-position there is no interconnection between both Pods;
Pod #Q and Pod T can be used separately.

Note that changing above Pod #0 input set-~up, does not influence the
functions of the COMBI or SYNC modes.

Clock inputs

-State Analyzer
The clock signals must be applied via Pod #Q as in following table:

Clock Pod input nr.
CLKO 7
CLK1 6
CLK2 5

-The Timing Analyzer has no external clock input.
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Clock qualifier inputs

~State analyzer
The qualifier signals (max. 4) must be applied via Pod #Q, as in following
table:

Qualifier Pod input nr.

4
QL 3
2
1

Independent of the number of clocks and/or qualifiers used, 3 channels of
Pod #Q (input nrs. 0,1 and 2) are on the display.

Input O remains always available as a data channel.

Inputs 1 and 2 become available as data—-channels when Q3 respectively Q2
are not in use (if these qualifiers have been set as don”"t care).

~The Timing Analyzer has no external clock qualifier input.

Personality Adaptor

If you're tired of connecting all those separate Pod input wires, to the
hard-to-reach micro processor tags, the PM 8817 Personality Adaptor is of
good help.

The PM 8817 is available in various versions, corresponding to the most
common micro processors. Refer to chapter 2: Accessories and Options.

The PM 8817 consists of a micro processor test clip, a wiring interface
box (PM 8816/..), and a number of Pod nozzles. The wiring interface box is
provided with the appropriate wiring for a specific micro processor.

The PM 8816/40 and /64 are user—programmable interface boxes which can be
wired according to required micro processor test configuration.

6.2 WHAT ELSE TO CONNECT?
Except above inputs some more connections can be made.

Logic State Analyzer
~Input:
TRIG IN can be used as:
~-trigger source or,
~trigger qualifier.
The signal must be applied to the TRIG IN coaxial connector at the
rear of the state analyzer unit S15-1.
The signal must be a TTL signal which can be applied via a 50 ohm
coax cable, or via the standard (5:1) probe PM 8800. Check the setting
of the trigger qualifier in the State Trigger menus.

=Qutputs:
MATCH OUT delivers a TTL high signal at detection of the selected
trigger word until the next trigger word (or final triggering) appears.

RUN OUT delivers a TTL high signal during data acquisition

i.e. between start and final triggering of the Logic State
Analyzer.
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Logic Timing Analyzer
=Input:
TRIG IN can be used as an external trigger source (e.g. from the
system under test),
as well as trigger qualifier.

=Output:
MATCH OUT delivers an ECL high signal during presence of the trigger
word.

Video Interface Unit
Output:
COMP VIDEO delivers a video signal to drive an additional video
display, or a video printer.
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7.2
7. USER MESSAGE LIST
User messages flash in the left top— and the right top corner of the

display. The right top corner shows generally data acquisition status
information.

After triggering, the message TRIG appears in the right corner of the data-
heading. After manual triggering (key Stop), the message MAN is shown.

The following messages are possible:

ACQ. CLOCK OFF : A clock has been selected in the data menu, which is
not activated in the configurationn menu.

ALREADY STORING: The Store setting action is already running.

BAD EEPROM : During the Store setting action, a fault is
encountered in the non-volatile memory.

BATTERY EMPTY : This is the battery of the resident setting—memory
(Saved function).

BEGIN OF MEMORY: In the graph— and in the timing display; the cursor
position has been set at the beginnng of the memory.

CLOCK EMPTY : No samples taken by the specified clock source
present in the memory, or a clock has been activated
without any label.

COMPARE BUSY : Internal compare program is running.

COMP.LENGTH NEQ: Length of the compared blocks is not equal.

CURSOR ADJUSTED: In the timing diagram; the analyzer has shifted the
cursor to the valid data area.

CURSOR ON TRIGW: The cursor must be on the trigger word, to copy a new
word into the trigger word.

CURSOR>TRIGWORD: Trigger word has been copied from the cursor
contents.

DISA CONF. SET : The Analyzer configuration has been set by the
selected disassembler.

END OF MEMORY : In the graph- and in the timing display; the cursor
position has been shifted to the end of the memory.

ENTER 0--7 : In the timing diagram; enter a channel number.
ENTER 0,1 ONLY : In the graph display a limit value can only be
entered with 0”°s and 1°s when the label-base is

binary.

ENTER 0-7 ONLY : In the graph display a limit value can only be
entered with numbers in the octal range.

ENTER 0-9 ONLY : In the graph display a limit values can only be
entered with numbers in the decimal range.
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ENTER LABEL NR

ERROR IN VALUE

FRACTION ERROR

.
.

FROM NOT IN CUR:

FROM NOT IN REF:

ILL. MATCH WORD:

ILL. START WORD:

ILL. STOP WORD

INVALID ADDRESS:

KEY NOT ACTIVE

KEY NOT VALID

LABEL CHANGED

LABEL EMPTY

.

7.3

Enter a label number to store a setting (Applies
only with non-volatile setting memory option).

In configuration menu; threshold voltage not entered
properly (e.g. 5..)

The fraction does not correspond to the value
mentionned in the specification or the unities.

The “from” limit is not in the current memory
(state compare mode).

The “from” limit is not present in the reference
memory (state compare mode).

Example Trigger sequence true:

1. Find Word 1 or Word 2
if Word 1 then step 3 else step 2
2. Find Word 3
3. Find Word 4
4. End. Match out on Word: 3

In this example the match—out signal appears in two
cases:

—One, if Word 1 has been found in step 1

because in step 3 the sequence controller supposes
that the foregoing step was step 2 and thus the match-
out signal is generated.

~Second, if Word 2 has been found in step 1. The
match-out signal is generated when the sequence
controller jumps from step 2 to step 3.

The solution is to insert an extra Find Word step
between step 2 and step 3.

WRD1 or WRD2, combination in trigger menu may not be
used in selective data acquisition menu.

WRD1I>WRD2: WRDl may not be used in selective data
acquisition menu.

Refer to foregoing.

Atteupts are made to set a not allowed device address
in the GPIB—-menu.

: Not—active softkey pressed.

: Wrong key pressed.

.
.

If a label in the graph display has been deleted in
the configuration menu, the graph display automatical-
ly selects the first label in use.

: With the store triggerword function.

An attempt was made to copy a trigger word from the
data list (top line), having a different label
setting then the current trigger word.
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LABEL IN ASCII :

LABEL PROTECTED:

LABEL >32 BITS

LIMITED SPACE

LOWER = UPPER :

LP NOT READY

LSA NO CLOCK

LSA:STEP X WRD
or DLY

LTA DELAY
LTA NO INPUT :

LTA NO TRIGW

LTA RUN :

MAXIMUM REACHED:

MINIMUM REACHED:

NO ASCII INPUT
NO COMMON CHNLS:
NO COMMON AREA :
NO CURRENT DATA:
NO DATA PRESENT:

NO DOTS PRESENT:

NO END

7.4

A label in ASCII-base is not permitted in the graph
mode.

The label setting (or logic or base) cannot be
changed. It is fixed by the activated disassembler.

: The selected label being wider than 32 bits, cannot

be applied in the graph display. Correct the label-
base.

Screen overflow may occur if a label at the right-
hand side of the label line in the configuration menu
is converted to ASCII.

In the graph display when the lower limit value
reaches the upper limit using the roll-up function.

Appears approx. 20 s after pressing the Print key,
if the printer is not ready for printing.

No clock input since acquisition start.

Indicates trigger status of the State Analyzer.
X is the trigger step number.

: The Timing analyzer is waiting in the final delay.

No input signals on the Timing Analyzer.

: =The Timing analyzer has not yet triggered.

~The Timing analyzer is not yet enabled by the State
analyzer.

The Timing Analyzer has been started, but not yet
triggered.

In the graph display when the maximum value of the
upper limit has been reached.

In the graph display when the minimum value of the
lower limit has been reached.

: An ASCII character can not be entered.

No common channels for comparison (timing compare).
No common data area for comparison (timing compare).
Reference store not possible due to missing data.

No data present in the selected memory.

In the graph display, when no data are available to
be displayed. E.g. in X10 mode.

In State trigger menu; no END statement at end
of trigger sequence (true) list.
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NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NOT

NOT

NOT

NOT

NOT

NOT

NOT

FREE LABELS

REF. DATA :

ROLL DOWN :

ROLL UP :

STATE LABELS:

SYNC :

7.5

: All setting labels occupied (only with non-volatile

setting memory option).
No reference data available for comparison.

In the timing diagram; end of downwards soft scroll,
or all eight channels on the display.

In the timing diagram; end of upwards soft scroll,
or all eight channels on the display.

In configuration menu; if no labels have been
selected for the state analyzer.

A disassembler programm does not find synchronization.

SYNC POSSIBLE: -This message appears under the SYNC MODE timing

SYNC+BREAK :

TIME LABELS

TIMETRG MENU:

A+DLY + BRK:

AVAILABLE :

BOTH TRIG"D:

FOUND :

SELECTED :

WD B+ A+DLY:

WRD B + BRK:

ONLY 20nS STEPS:

PM 3551A Ope

rating manual:

display, if the trigger word belonging to the ENABLE
LTA statement in the trigger list is not present in
the memory of the state analyzer, or

=If an IF statement is present in the trigger list
and the state memory is full.

If NO SYNC POSSIBLE (1) or (2) is shown, check the
two coax. cables which connect T50-2 and S15.

When trigger on sequence break, and the SYNC mode
is selected.

In configuration menu; if no labels have been
selected for the timing analyzer.

If the Timing analyzer has not been selected, you
cannot select the timing trigger menu.

Word At+delay may not be used in selective data
acquisition, in the trigger on sequence break mode.

Option or function not installed.

No normal triggering in current— and/or reference
memory in the Timing analyzer.

Memory word or sample as questionned is not present
in the valid data memory.

In the timing diagram; a channel is selected which
has been switched-off in the configuration menu.
If an attempt to print is made and the printer has
not yet been activated in the options menu.

Use of word B and word A+delay is not allowed in
selective data acquisition.

Word B may not be used in selective data acquisition,
in the trigger on sequence break mode.

In the timing diagram; time resolution is 20 nSec.

Chapt. 7 SW 2.0 JGB407 October 13, 1983



7.6

OVERRANGE : Attempts are made to enter either a too high -, or a
too low number or value.

P Q6543210T OUT: The indicated Pod(s) has not been connected at the
rear of the Logic Analyzer.

PREPARING ACQUISITION START : The analyzer starts data acquisition.
PRESS ENTER : Press the ENTER softkey to enter the new value.

PRINT STOPPED : Print action has been aborted by pressing the Print
key.

PRINTKEY TO END: Printer activity can be halted by pressing the Print
key again.

REF.DATA STORED: Confirms that the reference memory just has been
filled with data from the current memory.

SCREEN OVERFLOW: A line (e.g. FORMAT) is too long. Change over to e.g.
hexadecimal values.

!SDA ACTIV! : If a Disassembler has been selected and you activate
Selective Data Acquisition.

SEARCHING : The instrument is searching for a specific sample in
the memory.

SELECT FULLMENU: With the printer activated and “All Menus” selected.
Press the Full key.

SELECT “LIST” : With the printer activated and “All Data” selected,
and if no list on the display.
Press the List key.

SELECT SECTION : The Data Display Compare function has been selected,
without previous activation of the compare function.

SEQ DEFAULT : In the timing diagram; the channel sequence has been
changed to default, after changes of settings in the
configuration menu.

SETTING INVALID: -The instrument setting was not correct when you
switched off the mains voltage earlier.
~In the Timing trigger wenu incorrect value
(e-g- 5- -)o

SW RELEASE 51-XX: Identifier of the instrument”s system software.
Shown after switching-on.

SPLIT LABEL ¢ In configuration menu; in case of incorrect setting
of the labels.
Equal label arrangement for different clocks is
allowed.
“Scrambled” label arrangement is not allowed.
Refer to the examples in Fig. 7.1.

STEP INCOMPLETE: In State trigger menu; step not complete.
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STOP ACQ. FIRST:

STORING BUSY :

“TO” NOT IN CUR:

“TO” NOT IN REF:

TRIG CLOCK OFF

UNDEFINED STEP :

UPPER = LOWER

USE BIN,OCT,HEX:

USE DECIMAL KEY:

USE SOFTKEY

VALUE ADJUSTED

WAIT NOT AT END:

WORD LABELLING

WORD NOT IN CUR:
WORD NOT IN REF:

WORDNO TOO HIGH:

WRD+DLY OVERLAP:

WRONG DISPLAY

7.7

If data acquisition is running (Single shot or Auto
mode) some functions or parameters cannot be changed;
so first press the STOP key.

With the non-volatile memory.
It is not possible to recall a certain setting label,
before the current storage action is completed.

The “to” limit is not in the current memory (State
compare).

The “to” limit is not in the reference memory (State
compare) .

¢ A clock has been selected in the trigger menu, which

is not activated in the configuration menu.

In State trigger menu; jump in trigger sequence
list to an undefined step.

In the graph display when the upper limit wvalue
reaches the lower limit using the roll-down function.

In State trigger menu; trigger words can only be set
in binary-, octal- or hexadecimal form.

In configuration menu; when setting the threshold
voltages do not use the hex keys.

: Press a softkey.

In the graph display, the entered limit-value is
automatically corrected such that the upper limit
value is always higher than, or equal to the lower
linit value.

In the State trigger menu, after “Wait for LTA” a
trigger word must be present. If you select this word
as a don”"t care trigger word, the State analyzer will
trigger on the Timing analyzer trigger signal.

: With many trigger words in the memory this may cost

some time. (In case all samples in the memory should
be labelled, this takes more than 30 s).

That word is not in the current memory.
That word is not in the reference memory.

If words have been used in the selective data acqui-
sition menu, which are skipped in the trigger menu.

When two overlapping blocks of data have been
selected in the data acquisition menu, and sample
WRD + clock delay has been selected.

¢ With the printer activated and the Page print

selected, not the proper display on the screen.
Press List or Full Menu.
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7.8

35CHANNELS ONLY: If a 68000-~disassembler is choosen in a 35-channel
analyzer.

CLKO --- AAA--AAA

or,

CLKO —- A —=A —A-A-A-- A~ A- A

Above 1is allowed.

CLKO AAA BBBBBBBB CCCCCCCC DDDDDDDD EEEEEEEE FFFFFFFF GGGGGGGG GGGGGGGG
CLK1 AAA BBBBBBBB CCCCCCCC DDDDDDDD EEEEEEEE FFFFFFFF GGGGGGGG GGGGGGGG

Above 1s allowed; same labels for more than one clock.
Displays a data list without clock reference.

\
CLKO AAA BBBBBBBA CCCCCCCC DDDDDDDD EEEEEEEE FFFFFFFF GGGGGGGG GGGGGGGG

or,

CKLO AAA AAAAAAAA BBBBBBBB CCCCCCCC EEEEEEEE FFFFFFFF GGGGGGGG GGGGGGGG
CKL1 AAA AAA-——AA BBBBBBBB CCCCCCCC EEEEEEEE FFFFFFFF GGGGGGGG GGGGGGGG

Above 1s not allowed; label A cannot be grouped.
Gives SPLIT LABEL operation lock.

Fig. 7.1. Some split-label examples

PM 3551A Operating manual: Chapt. 7 SW 2.0 JGB4O7 October 13, 1983



OPERATION

PM 3551A Operating manual Chapt. 8 SW 2.0 JGB408 October 12, 1983



8. OPERATION

8.1 GENERAL

In this chapter we discuss operation hints, clarified with some
examples.

The following subjects will be discussed.
-Triggering

—Selective data acquisition

-Compare mode

—-Combi mode

-Synced mode

8.2 TRIGGERING
General information

Why Triggering?
Triggering gives you all means to obtain that section of a
program you just wanted in the analyzer”s memory.

Your tools are:
-Up to 8 selectable triggerwords
-Various delays or counters (on samples, occurances, or time)
—Sophisticated IF/THEN ELSE trigger menu composition language

There are two main possibilities of triggering:
1. Trigger on sequence true
2. Trigger on sequence break

In the following some details on the trigger sequence set up will be
discussed.

TRIGGER SEQUENCE DETAILS
The trigger menu is built-up of a number of sequential steps.
The next step is initiated when you press softkey NEXT.
The last step is always an END.

FIND WORD 1

This means that triggerword 1 must be present in the input stream
before the analyzer proceeds to the next step in the sequence.

FIND WORD 1 > 2
As above, but the next sample following word 1 must be word 2,
(no matter which clock).

FIND WORD 1 OR 2
As above, but word 1 or word 2 must be present.

The OR-structure can be extended by a conditional jump to
another step in the list.
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8.3

E.g.:

FIND WORD 1 OR 2

IF WORD 1 THEN STEP 4 ELSE STEP 5

means that if word 1 is found, action is transferred to step 4, and
if word 2 is found the next step will be 5.

The ELSE STEP statement may be omitted.

IF WORD 1, or 1 > 2, or 1 OR 2

This structure is always followed by one of the delay statements:
IN DELAY or,

AT DELAY

After a FIND WORD statement a DELAY can be added.

This can be by:

—~States : the delay counter counts the specified number of the
required state clocks.

=Occurances: the delay counter counts a specified number of
occurances of a specified word.

~Time ¢ a specified time delay is used.

The use of an IF WORD statement after a delay has been set enables
conditional branches of the trigger sequence on the following
conditions.

In delay: The word is to be found before the delay is finished.

At delay: The word is to be found on the sample which immediately
follows the end of the delay count.

Specifying either IN or AT DELAY results in the generation of
THEN STEP...ELSE STEP.

So enabling the entry of the step to which trigger control should be
transferred.

Delay on samples means that every sample no matter which clock, counts
down the delay by one.

Delay on occurances means that every selective.

Delay on time speaks for itself.

FIND WORD 1 DELAY 1000 SAMPLES
FIND WORD 2

This means that after finding word 1 in the input stream, a delay
of 1000 samples must pass, before the analyzer looks for word 2.

HINT: CLOCK IDENTIFIER
One data bit channel can be used as identifier for the clock.
Apply the clock signal to a free data bit.
With a positive-going clock a “0” bit is shown; with a negative—going
clock a “1” bit is shown.
This obtained by the zero-hold time of the clocks.

8.3 SELECTIVE DATA ACQUISITION
FROM WORD X (+delay value) TO WORD Y (+delay value)

Words X and Y are words which have been registered in the trigger
sequence list.

Also the facultative delay values are in the trigger sequence list
mentionned adjacent to the triggerwords.
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If a cert

8.4
ain block is present many times in the input stream,
the blocks are “glued” together in the analyzer memory.

For words X and Y can be used triggerwords 1l---7 as registered in the
trigger sequence list.

8.4 COMPARE MODE

Compa

GENERAL

In the compare mode, data in the acquisition memory is compared with
data in the reference memory.

Both the state analyzer as well as the timing analyzer have a compare
mode, and have their own reference memory.

After comparison unequal data are accented in the data displays.

The reference memories can be filled with data by:

~Copying data from the acquisition memory, or

~Externally supplied data (via the I/0 interface).

Comparison of data can be done in the single shot mode, and in the
auto mode. .

In the auto mode a counter is available to count equal, or unequal
comparisons.

re Stop on Equal, or Stop on Not—equal

In the following diagram the Stop— and Count—functions are given for the
various modes.

| STATE | SECTION ON | OoFF |
| | | I
| | COMPARE | |
| TIME | EQ | NEQ | NOTCMP | |
| -1 | | I | I
| SECTION | COMPARE | Y | N | N Iy |
| | EQ | | ¢ | | I
| | I~ | Y | ¥ | N |
I | I I | I |
| | COMPARE | N | N | N I
| ON | mNEQ | ¢ | ¢ | ¢ | ¢ |
I I Iy | Y | ¥ | Y |
| | == | | |
| N | N | N | N | N |
| | COMPARE | | ¢ | I I
l I l Y | Y | ¥ I Y |
| | | | | |
l |l Y | N~ | N I N
OFF | | | ¢ | I I
I | N~ | Y | ¥ | N |
Stop on Equal : N= Does not stop
Y= Stops
Stop on Notequal: N= Does not stop
Y= Stops
Count Count Equals if a Y is stated.
Counts Notequals if a C is stated.
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TIMING ANALYZER

Transitional clocking

Two requirements for an analyzer are contradictory:
-High sampling rate
—~Large memory depth

In transitional clocking in fact two memories are used.

One memory stores only the different input bit patterns. As long
as an input bit pattern does not change no new address in this memory
will be selected.

In parallel to this bit pattern memory, is a memory which saves
the time duration of each different input bit pattern.

The input bit patterns are always sampled with the 20 nS clock and
also the time duration memory resolution is 20 nS.

The time duration memory is 20 bits wide. If a sample takes longer
than the capacity of these 20 bits, the next address of the
memory is selected and a new 20 bits time duration is available.
Due to this principle a high sample resolution and a virtual deep
sample memory is obtained.
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9.2

Y. LNTERFACE AND UPLTLONS
INTRODUCT LON

This chapter gives information on the available options and how they must
be built-in.

After pressing the OPL1ON key, the display shows all selectable 1/0 and
disassembler functions.

The 1/0 functions depend on the built-in option board. See following tabel.

Uption board: Function:

PM 8851/00 Printer output only (1 interface).
PM 885L/20 Printer output and RS 232C control (2 interfaces).
PM 8851/40 Printer output and IEEE control (2 interfaces).

For installation instructions for an Option board refer to chapter 10.

Y.l PRINTER INTEKFACE

The printer interface is the standard RS 232C interface in all 3 cases.
Any KS 232C printer can be used; some possibilities are:

~Philips PC 1423/00

-~Lear and Siegler Ballistic 310

-Kpson MX3U

For use ot the printer with the PM 3551(A), refer to chapter 4.l1.5.

The printer wmust pve connected according to the following diagram.

Female plug to Male plug to

PM 3551 Printer
{FG) 10- o1 (FG) FRAME GROUND
{(Ix0) 2 2 (TXD)  TRANSMIT DATA
(RXD) 3:>C_—_:3 (RXD} RECEIVE DATA
(RTS} 4O ——o0& (RTS) REQUEST 10 SEND
{C1S) So— ——o05 (CTS) CLEAR 10 SEND
(OSR) 6 6 (DSR) DATA SET READY
{SG) 10 —07 (SG) SIGNAL GROUND
(ocol 8 8 (DCO)  DATA CARRIER DETECT
DTR] 20 20 (DTR)  DATA TERMINAL READY

MA 10742
Fig. 9.1 K> 232C printer connection cable
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9.3

1 , 1

i‘....‘.....i

?.....0..."

1% 2
Fig. Y.2 KS 232C connector
PRINT CHARACTEKS

Some special characters on the PM 3551(A) display are replaced by printable
characters as indicated in following table:

DISPLAY CHARACTER —-->PKINTED CHARACTER

Character Code Character Code
1 21 ! 7c
r 2D - 68
—_— 2D - 69
- 2D - 0A
) 2D - 7F
-! 30 0 77

31 1 76
;{, 3C < 63
— 3E > 02
/;t 75 P 75

Recommended printer switch settings:

—Epson Mx30
l-on 2-on 3—-offt 4-of £
5-on b-on /-off 8-off
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OPTLION BUARD SUB-FUNCTIONS

An option board can be provided with the following sub-functions:

DISASSEMBLER PACKAGES:

Disa A: Most common micro processors =PM 8850/00
Disa M: Motorola micro processors =PM 8850/20
Disa N: Intel micro processors =PM 8850/10
Disa 4: Zilog micro processors =PM 8850/30
Disa R: Other micro processors =PM 8850/40

NON-VOLATILE MEMORY (for imstrument settings) =PM 8850/80

This is a memory package to store 4 user-defined instrument settings.
For installation instructions for the sub—functions refer to chapter 10.

Note:

The Non-volatile memory consists of two EEproms mounted on a small p.c.
board, and is available in two versions:

PM 8851/81 for the Option board PM 8851/0u

PM 8851/82 for the Option boards PM 8851/20 and /40.

Both versions are identical, though the PM 8851/81 includes three
additional Proms.

The PM 8851/81/82 must be mounted on the Option board as indicated in
Fig. 9.3.

With the PM 8851/51, the three Proms as indicated in Fig. 9.3 must be
replaced by the Proms included in the delivery of the PM 8851/8l.

For operation refer to chapter 4.
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9.6

9.2 DISASSEMBLERS GENERAL

When selecting a disassembler package via the menu, the display shows the
name of this package and the release number, e.g. “A PACK 51-1.07.

Unce a certain disassembler has been selected via the menu, the
configuration is automatically set according to the specific micro
processor disassembler requirements.

The disassembler—-configuration cannot be changed as long as the
disassembler remains activated.

Pods and labels which are not in use in the disassembler, are free to be
used next to the disassembler. This additional signal information will be
shown in the Disa-state display, but not in the Disa-display itself. Refer
to chapter 4 (Disassemblers).

The disassembler—configurations are given in following text with
the various micro processors.

If a disassembler programm does not know whether a certain byte is an
opcode or not, “***” ig displayed instead of the mnemonics.

If a disassembler programm reads an opcode for a certain byte and that
opcode does not exist for that micro processor, “ILLEGAL” is displayed.

All obtained mnemonics are as they are published in the manufacturer’s
handbooks.

In the following we discuss the connection and the display of the various
Disassemblers.

D1SASSEMBLER-ACCESORIES PM 8815, PM 8816 and ¢M 8817.

In order to accomodate connection of the micro processor under test to the
Logic Analyzer input, the PM 8817 can be used. Refer to Fig. 9.4.

N

Dt
SeiiiNg

1@ )

PM 8816/- - PM 8815/40/64

PM 8815/00

Fig. 9.4 PM 8817 Micro processor personality adaptor
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The PM 8817 is
~A micro p

9.7

a complete personality adaptor, consisting of:

rocessor test clip with ribbon cable (PM 8815/40 or /64).

-A wiring-interface box (PM 83816/..).

-A set of

Pod-nozzle connectors (PM 8815/00).

The following versions of the personality adaptors are available:

Adaptor Microprocessor
rM 8817/10 6800/02/08
PM 8817/12 NSC800

PM 8817/19 6800V

PM 8817/20 8085

PM 8817/21 8048

PM 8817/22 280

PM 8817/23 .80V2

PM 88Ll7/24 R6502/12
PM 8817/26 68VU9/E

PM 8817/27 8086/3U88
PM 8817/28 8080

PM 8817/30 8U31/8051

All above perso
interface box P

PM 8817/4U

PM B8l7/64
The PM 8817/40
/64 resp., whic
The following r
adaptors.

-PM 8815/wv

-PM 8815/40
-PM 8815/64

-PM 8816/40
-PM 88l6/64

PM 3551A uperating

nality adaptors are provided with a specific prewired
M 88L6/..

For 4U-pin micro processors.
For b4-pin micro processors.

and /64 are provided with an interface box PM 8816/40 and
h must be wired by the user.

eplacement parts are available for above personality

Set of 5 Pod nozzles for personality adaptor.

Each nozzle can be mated to the PM 8821 or PM 8825 Pod at
one side, and via the smaller plugs to the PM 8816
interface box.

The number of required Pod nozzles depends on the number of
Pods for the disassembler inputs, and the possible Pods for
addiional signal information.

4U-pin micro processor clip with ribbon cable, connecting
to the Pm 88lb interface box. See above.
Same as PM8815/40 but 64-pin.

lnterface box. This box is available in the same versions,
and for the same micro processors as the complete
personality adaptors, see above.

£.g. PM 88l6/22 is an interface box for the Z80.

Interface box for 4VU-pin micro processors.
Interface box for 64-pin micro processors.
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)6:6.0.9.0:6:09.0.6.0.0.9.6.0.:9:0.0:0.:0.9.0:0.:0.0.0.0.0.0.0.0.9.0.0.0:0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.9.0,0.0.9.0.0.0.¢

Note:
A disassembler requires a specific connection of the input
channels, otherwise correct disassembly is not possible.

PP X
PP X R

).9.6.0.9.0.9.9.9.0.9.0.0.9.0.9.0.9.0.0.0.0.0.6.9.9.9.9:9.:0.0.9.9.0.0.0.6.0.0.0.0.0.0.9.9.9.9.9.0.0.0.0.9.0.0.0.0.0.0.0.0.9.6.0.0.0.¢

Wiring the PM 8816/40/64

This wiring can be made by the user himself according to the micro
processor to be tested. Kefer to the enclosed specific micro processor
connection lists.

To this end open the box, and y“11l find numbered plug (knife) contacts.
It is recommended to use the wire and the insertion tool as supplied, in
order to make the connections as indicated in the following chapters.
The insulation of the wire need not to be stripped; these contacts cut
through the insulation.

Don“t apply more than two wires in one contact.

wire specification: Standard UN-R1072
Solid silver plated annealed copper wire,
with PTFE. insulation.
AWG 3V
Nominal conductor dia. U,25mm.
Nominal conductor cross section 0,05 mm2
Overall dia. U,55 mm approx.

Insertion tool for plug contacts:
Manufacturer: Scotchflex 3M
Type ¢ 3522

In the following lists the comnections are given, which must be made in the
interface box to adapt the circuit to the specific micro processor.

In this lists the various Pod inputs are given as well as the numbering of

the cpu contacts. These indications can also be found in the interface box

itself.

N.C. in the connection lists means not connected.

The active clock edges in the following lists are indicated with “P” or °N~
meaning Positive—, or Negative-going edge respectively.

When a Pod is not in use for the disassembler, this Pod can be used for

additional data display. Also not used channels of Pod #Q (indicated as
“free”) can be used for this purpose.
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9.10

9.3 VISASSEMBLER CONNECTIONS AND DISPLAY
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DISASSEMBLER PACKAGE A

PM 8850/00
This package features disassembly programms for the following micro processors:
=430 Page Y.12

-8085 Page 9.14
-68UVU Page 9.17

Software release: A PACK 51-1.1
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Kok Z80 k%%
CONNECT ION
PODQ—-CPU POL#3——CPU

CLKO 7--19 (MREQN) 7-- 5 (AlS)
CLKL 6--20 (IOREQN) 6—— 4 (Al4)
CLK2 5-—N.C. 5-- 3 (Al13)
QU 4--28 (RFSHN) 4—— 2 (A12)
Qi 3—n.C. 3— 1 (All)
2--27 (MLIN) 2—-40 (Al0)

1--21 (RDN) 1--39 (AY)
0——N.C.(free) 0--38 (A8)

GND--29 GNL--29
POD#2--CPU POD#1--CrPU

7--37 (A7) 7--13 (D7)

6—-36 (A®6) 6——10 (D6)

5-=35 (A)S) 5-- 9 (D5)

4--34 (A4) 4—— 7 (D4&)

3--33 (A3) 3— 8 (D3)

2--32 (A2) 2--12 (D2)

1--31 (Al) 1--15 (D1)

0--30 (AO0) 0--14 (DO)

GND=--29Y GND--2Y

Pod #0 is free for other signal inputs.
SETTINGS

Following setting is selected automatically.

CLUCKS QUALIFIERS Q0 QL Q2 Q3
CLKO=P TRUE 1 X X X
CLK1=P TRUE 1 X X X
CLK2=(UFF
POD=Y PUD#3 POD#2 PUD#1 POD#0
LABEL CLKU=AA- BBBBBSBBS BBBBBBBB CCCCCCCC —=——————

CLK1=AA- BBBBEBBB BBBBBBBB CCCUCCCC ==—————-
DISPLAY

The foilowing columns are displayed:
<LINE #/MEM #> <ST> <ADDR> <DT> <MNEMONIC> <INT>

<LINE #/MeM #>

This is the line number with respect to the triggerword, or the memory
address number.
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9.13

Fkk Z80 *** (cont”d)

This is the processor status information represented in two bits.

<ST>

Status

00
vl

1v
11

<ADDR>

No function

Interrupt acknowledge
Read from PI10

Write to PIO

This is the hexadecimal memory address.

<bT>

This is the hexadecimal data.

<MNEMONICSY>
This column shows the disassembled Z8U-instructions.

<INT>

This column shows a “non maskable” interrupt as “NMI”; the other interrupts
are shown as “INT”.
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kkk  8OH5 Kk

CUNNECTLON
POVY-=-CPU POD#3--CPU
CLKU 7--3U0 (ALE) 7--28 (AlS)
CLKL 6--32 (RDN) 6--27 (Al4)
CLKZ 3—-31 (WRN) 5-=26 (Al3)
QU 4--38 (HLDA) 4--25 (Al12)
3-=N.C. 3--24 (All)
2==29 (S0) 2--23 (Al0)
1--33 (S1) 1--22 (A9)
0--34 (LO/MN) 0--21 (A8)
GND--20 GND--20
PUD#2=-CPU POL#1 and POL#0 are free for other
' 7--19 (AD7) signal inputs.
6-—18 (ADb)
5--17 (AD5)
4~--16 (AD4)
3-=-15 (AL3)
2--14 (AD2)
1--13 (AD1)
0--12 (ADO)
GND--20
SETTINGS

Following setting is selected automatically.

CLUCKS CLOCKS QUALIFIEKS Q  Ql (2 Q3
CLKO=N  TRUE v X X X
CLKL=P TRUE v X X X
CLK2=P  TKUE 0O X X X
POD-Q  POD#3 POD#2 POD#1 POD#U
LABEL CLKU=AAA BBBBBBBB BBBBBBBB
CLKl=m=m  —=————mm CCCCeeee -
CLK2 ¢ceeeeee -
D1SPLAY

The following columns are displayed:

<LINE #/MEM #> <STA> <ADDR> <DT> <MNEMONIC> <INTRPT>

<LINE #/MEM #>

This is the line number with respect to the triggerword, or the memory
address number.

<STA>
This is the processor status informatiou represented in three bits.
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Y.15

**%k 8085 k%% (cont”d)

<{STA> status

o -

uul -

u1L0 Memory read

ul1 I/0 read

10v Memory write

101 I1/0 write

110 Upcode fetch

111 Interrupt acknowledge

<ADDR>
This is the hexadecimal memory address.

<V1>
This 1s the hexadecimal data.

<MNEMONIC)>
This column shows the disassembled 8085—instructions.

<INTRPT>

The following interrupts can be recognized: TRAP, INTR, RST5.5, RST6.5, and
KST7.5. If an interrupt cannot be recognized, UNINT (Unidentified
Interrupt) is displayed.

ln case of UMA activity, the microprocessor delivers no clock signals so
DMA samples are not taken—in.
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9.16

Kk 8085 *k% (cont”d)

Because both RDN and WRN are used as clocks, also all read and write
activity is sampled, together with the complete address.

Except the standard mnemonics as published in the data handbooks, also the
following instructions (accompanied with a “+”) can be disassembled:

08, =U5UB (bouble Subtraction)

(H) (L)=(H) (L)-(B)(C)
luh=ARHL (Arithmetic right shift of H and L)

(t7)=(d7) (Hn-1)=(Hn) (L7)=(HV) (Ln-1)=(Ln) (CY)=(LO)
18H=RDEL (Rotate D and £ left through carry)

(Dn+l)=(Dn) (LU)=(E7) (CY)=(D7) (Entl)=(En) (E0)=(CY)
28H=LDHI (Load D and £ with H and L plus immediate byte)

(V) (E)=(H)(L)+byte
38, =LLSI (Load D and E with SP plus immediate byte)
(L) (E)=(SPH) (SPL)+byte
CBH=RSTV (Restart on overflow)
((8P)-1)=(BCH) ((SP)=2)=(PCL) (SP)=(SP)=-2 (PC)=40y

D9H=SHLX (Store H and L indirect through D and E)
(D E))=(L) ((L)(E)+1)=(H)

UDh=JNX5 (Jump if X5 flag is reset)
If (not X5): (PC)=(byte3)(byte2)

EDH=LHLX (Load H and L indirect through D and E)
(L)=((D)(E)) (H)=((D)(E)+1)

FUH= JX5 (Jump if X5 flag is set)
1f (X5): (PC)=(byte3)(byte2)
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9.17

kK 0800V %okk
CONNECTTUN
POLQ--CPU POL#6--CPU
CLKU 7-= 7 (UDS) 7--22 (BERR)
CLK1 6-- 8 (LDS) 6--17 (HALT)
CLK2 5--N.C. 5-= 9 (R/W)
Q0 4--N.C. 4—— 7 (UDS)
QL 3--n.C. 3-- 8 (LbS)
2--23 (1PL2) 2--26 (FC2)
1--24 (IPL1) 1--27 (FCl)
0--25 (IPLO) 0--28 (FCO)
GND--16 or 53 GND--16 or 53
PUD#5--CPU POD#4--CPU
7--52 (A23) 7--43 (Al5)
6--51 (A22) 6--42 (Al4)
5--50 (A2l) 5--41 (Al3)
4=-48 (A2V) 4--40 (Al2)
3-=47 (AlY) 3--39 (All)
2--46 (Al8) 2--38 (AlvL)
i=--45 (Al7) 1--37 (A9)
U--44 (Al6) U-=36 (A3)
GND--16 or 53 GNL--16 or 53
PUD#3-—CPU POD#2~--CPU
7--35 (A7) 7--54 (D15)
6--34 (A6) 6--55 (D14)
5--33 (A5) 5--56 (D13)
4--32 (A4) 4--57 (D12)
3--31 (A3) 3--58 (D11)
2--30 (A2) 2--59 (D10)
1--29 (Al) 1--60 (D9)
U==N.C. 0--61 (D8)

GNV=--16 or 53 GND--16 or 53

POD#1---CPU POV#V is free for other
7--62 (D7) signal inputs.
6——63 (D6)
5-=64 (D5)
4-- 1 (L&)
3-- 2 (D3)
2=-= 3 (V2)
1-—— 4 (D1)
0-- 5 (bV)

GNL--16 or 53

Note: All above connections are pre-wired in the M 8817/19.
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9Ql8

*%% 6800V  ***  (cont”d)

SETTLINGS
Following settings are selecicu automatically.
CLUCKS CLOCKS QUALIFIERS QU Q1 Q2 Q3
CLKO=P TRUE X X X X
CLK1=P TRUE X X X X
CLK2=0FF
POD-Q  PUD#b POD#5 PUD#4 POL#3 POD#2 POD#1 PODi#0

CLKU AAA BBCCCDDD ELEEEEEE EEEEEEEE EEEEEEEE FFFFFFFF FFFFFFFF —-——————-
CLK1 AAA BBCCCDDD EEEEEEEE EREEEEEEE EKEEEEEE FFFFFFFF FFFFFFFF ——————-—-

DISPLAY

The following columns are displayed:
<LINE #/MEM #> <I> <H> <M> <S> <ADDRES> <DATA> <FC> <MNEMONIC> <OPERAND)>

In which:

<I> = lnterrupt signals
<H> = Halt signals

<M> = Mode of operation
<8> = Status signals

Upcodes are sampled by clocklU thus the mnemonics are displayed behind this
clocke.

Interrupts will be recognized; behind the interrupt opcode is shown which
IPL lines have been activated.

DMA activity is not sampled.

Free Pod

POD#0 is not used for disassembly purposes.

Tnis Pod can be used to display additionmal data if required.
The desired connections can be made in the interface block,
refer to Fig. Y.6.

DETAILED DISPLAY INFORMATION

<LINE #/MEM #> The line number with respect to the triggerword, or the
memory address number.

<L> Interrupt signals
<IPLZ, 1PLLl, IPLO> Interrupt level
0 7
1 6
2 5
3 4
4 3
5 2
o 1
7 i U (= no interrupt)
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9.19

*k % 6800V *%*x  (cont”d)

<H> Halt signals
<BEKK, HALT)

Description

wNC

<> Mode of operation
<R/W, UDs, LDs>

BERR and HALT active
HALT active
BERR active
No halt imnstruction

Description

0 WRITE (word)

1 WRITE (upper-byte)

2 WRITE (lower-byte)

3 -

4 READ (word)

5 KEAD (upper-byte)

6 READ (lower-byte)

<s> status signals
<FC2, FCl, FCO> Description

(unassigned)

N~NouvudsuwN O

<ADDRES> Hexadecimal address

User data

User programm
(unassigned)
(unassigned)
Supervisor data
Supervisor programu
Interrupt acknowledge

<A23..A0> -> 16 Mega-bytes

<DATA> Hexadecimal data <D15..D0>
<FC> Function codes
<fC2, F¥FCl, FCO> Description
JF (unassigned)
ub User data
up User Programm
UF (unassigned)
J¥ (unassigned)
Sb Supervisor data
Sp Supervisor programm
1A Interrupt acknowledge

<MNEMONIC> Opcode compilation

<UPERAND> O, 1 or 2 <operand-part)> separated by a comma.
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MMM MMM
MMM MMM
MMM MMM

DISASSEMBLER PACKAGE M
MOTOROLA

PM 8850/20
This package features disassembly programms for the following micro processors:

-6800/02/08  Page 9.21
-68VY /L Page 9.23
-68000 Page 9.25

Software release: M PACK 51 1.1
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CUNNECTION

PULQ=-—CPU

CLKU
CLK1
CLKZ
QU
wl

7—-37
6--N.C.
5==N.C.
4—— 5 (VMA)
3—- 7 (BA)

)

2-=34 (R/WN)

l=-(free)
U-—(free)

GND==%)

POD#2--CPU

*) GND pin

7--16
6—-15
5--14
4--13
3--12
2--11
1--10
0-- 9

(A7)
(Ab)
(Ad)
(A4)
(A3)
(A2)
(ALl)
(AV)

GND-—%)

kk%

6800/02/08

9.21

*k%k

POD#3--CPU

7--25
6—-24
5--23
4—-22
3--20
2--19
1--18
0--17

GND-—%)

(AL5)
(Al4)
(A13)
(A12)
(All)
(AL0)
(A9)

(A8)

POV#1--CPU

7--26
6—-27
5--28
4--29
3--30
2--31
1--32
0--33

GND—=*)

POL#0U is free for other signal inputs.

SETTLINGS

(D7)
(D6)
(b5)
(D4)
(D3)
(D2)
(D1)
(DO)

of the specific micro processor.

Following settings are selected automatically.

CLUCKS  CLUCKS
CLKU=N TRUE
CLK1=0FF
CLK2=0FF
POD-Q PUD#3
LABEL
LISPLAY

QUALIFIERS

POD#2

QU
1

Q1
(¥

POD#1

CLKU= A-- BsbBBBBBB BBBBBBBB CCCCCCCC

The following columns are displayed:
<LINE #/MEM #> <S> <ADDR> <UT> <MNEMONIC> <INT>

<LINE #/MEM #>

This is the line number with respect to the triggerword, or the memory
address number.
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9.22

*kk 6800/02/08 *%% (cont”d)

<S>
This is the processor status information represented in one bit.

<S> Status
0 Write
1 Read
<ADDK>

This is the hexadecimal memory address.

<LT>
This is the hexadecimal data.

<MNEMONIC>
This column shows the disassembled 6800/2/8-instructions.

<INT>
The interrupts RESET, LRy and NMI can be displayed. Lf unsufficient data is
available UNINT may be displayed.

DMA activity is not sampied (Ql=U).
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9.22 (SwWl.2)

LOGIC ANALYZER

PM 3551 (CA)

Concerns: M-Pack: improved 6809/E Disassembler

Software identifier: M-PACK. 51-1.2

With earlier versions of this disassembler package, incorrect disassembly
could occur due to the presence of “dead cycles” produced by the CPU.

Except the disassembler programm also the analyzer input connections have
been modified, to avoid this problem.

The CLKl-signal has been added.

The enclosed updated 6809/E pages can be inserted in your PM 3551(A)
Operating manual.

9499 500 13311
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9.23 (SWl.2)

kkdk 6809/E k%

CONNECT LON
PODQ--CPU POD#3--CPU

CLKO 7--34 (E) 7--23 (Al5)
CLK1 6—— 6 (BA) 6--22 (Al4)
CLK2 5-- N.C. 5--21 (Al3)
Q0 4-—- 6 (BA) 4--20 (Al2)
Ql 3-- N.C. 3--19 (All)
Q2 2-- 5 (BS) 2--18 (Al0)

Q3 1--32 (R/WN) 1--17 (A9)
0-- (free) 0--16 (A8)

GND—— 1 (Vss) GND-- 1 (Vss)

POD#2--CPU POD#1--CPU

7--15 (A7) 7--24 (D7)

6—-14 (A6) 6--25 (D6)

5--13 (A5) 5--26 (D5)

4-=12 (AL) 4--27 (D4&)

3--11 (A3) 3--28 (D3)

2--10 (A2) 2--29 (D2)

1-- 9 (Al) 1--30 (bl)

0-- 8 (AO) 0--31 (DO)
GND-— 1 (Vss) GND-- 1 (Vss)

SETTINGS

Following settings are selected automatically.

CLOCKS  CLOCKS QUALIFIERS Q Q1 Q2 Q3
CLKO=N TRUE 0 X X X
CLK1=N TRUE X X X X
CLK2=0FF

POD-Q POD#3 POD#2 POD#1 POD#0
LABEL CLKO= AA- BBBBBBBB BBBBBBBB CCCCCCCC =—=w=mm—mm
CLKl= AA= ———mmmmm mmmmmmmm mmmmm e e

DISPLAY

The following columns are displayed:
<LINE#/MEM#> <ST> <ADDR> <DT> <MNEMONIC> <INT>

<LINE#/MEMi#>

This is the line number with respect to the triggerword, or the memory
address number.
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9‘23

(Al5)
(Al4)
(A13)
(A12)
(All)
(A10)
(49)

(A8)

(Vss)

(v7)
(D6)
(L)
(D4)
(b3)
(D2)
(b1)
(bV)

Kk ok 0809 /E Kk
CONNECT LON

Povy——-Cru POD#3——CPU
CLku 7-=-34 (k) 7--23
CLKl 6-— N.C. 6--22
CLK2 5-- N.C. 5--21
QU  4—— b (BA) 4--20
Ql 3-- N.C. 3--19
Q2 2-- 5 (8S) 2--18
Q3 1--32 (R/WN) 1--17
0-- (free) 0--16

GND-- 1 (Vss) GND-— 1
PUD#2--CPU POV#1--CPU
7--15 (A7) 7-=24

6——-14 (Ab) b—=25

5--13 (A5) 5--26

4-=12 (A4) 4~=27

3--11 (A3) 3-—-28

2-=10 (A2) 2--29

1-- 9 (Al) 1i--3v

0-- 3 (AU) u--31

GND-- 1 (Vss) GND— 1

oBETTINGD

(Vss)

Following settings are selected automatically.

CLOCKS  CLUCKS  QUALIFIEKS QU Ql Q2 Q3
CLKO=N TRUE v X X
CLK1=OFF
CLK2=0F¥
PUD-Q POD#3 POD#2 PUD#1 PUD#0
LABEL CLKO= AA- BBBBBBbB BBBEBBBB CCCCCCCC ——————==
D15PLAY

The following columns are displayed:
KLINE #/MEM #> <ST> <ADDR> <UT> <MNEMONIC> <INT>

<LINE #/MEM #)>

I'inis is the line number with respect to the triggerword, or the memory

address number.

<S>

This is the processor status information represented in two bits.

<ST»> Status

0OV Write
Ul Kead
lx Interrupt acknowledge
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9.24 (SWL.2)

**%  6809/E  *** (cont”d)

<ST>
This is the processor status information represented in two bits.

{ST> Status

00 Write
0l Read
1x Interrupt acknowledge

<ADDR>
This is the hexadecimal memory address.

<DT>
This is the hexadecimal data.

<MNEMONIC>
This column shows the disassembled 6809/E-instructions.

<INT>
The interrupts RESET, IRQ, FIRQ and NMI can be displayed. If unsufficient

information is available, UNINT may be displayed.
DMA activity is not sampled (QO0=0).

VMAN activity (non—-valid memory address acces) is not shown in the
synced part of the Disa display.

SYNCHRONIZATION

When a lot of “***” messages is displayed under mnemonics with the 6809/E,
this means that the disassembler programm does not find correct
synchronization.

In this case select manual synchronization as described in chapter 4.
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9.24

*kk 0809/ *** (cont”d)

<ADDR>
This is the hexadecimal memory address.

<DT>
This is the hexadecimal data.

<MNEMONIC>
This column shows the disassembled 6809/E-instructions.

<INT>
The interrupts ReSET, IRQ, FIRQ and NMI can be displayed. Lf unsufficient
information is available, UNINT may be displayed.

DMA activity is not sampled (Ql=v).

SYNCHRONIZATION

When a lot of “***” pessages is displayed under mnemonics with the 6809/E,
this means that the disassembler programm does not find correct
synchronization.

In this case select manual synchronization as described in chapter 4.

PM 3551A Uperating manual Chapt. 9 SW 2.0  JGB409 December 2, 1983



(UDS)
(LDS)
C.
C.

CUNNECTION
PODQ—-CPU
CLk 7--7
CLKl 6— 8
CLKZ 5-- N.
Q0 4-— N.

2-=23 (IPL2)
1--24 (IPL1)
0--25 (IPLO)

GND=--16

C.

or 53

POD#5--CPU

7—=52
6—-51
5--50
4—-48
3—=47
2—=bo
1--45
0--44
GNb=--106

(A23)
(A22)
(A21)
(A20)
(AlY)
(AlB)
(Al7)
(Alb)
or 53

POD#3--CPU

7-=35
6~-34
5==33
4—-32
3--31
2—-=30
1--29
0-- N.
SnNb-~16

POL#1~—-CP

Uu—— 5
GNDb--16

(A7)
(A6)
(A5)
(a4)
(A3)
(a2)
(Al)
C.

or 53

U
(D7)
(bo)
(D5)
(v4)
(D3)
(b2)
(b1)
(D0)
or 53

*k%

9.25

0800V *hx

POD#6--CPU

7--22
6--17
5-- 9
b= 7
3-- 8
2--26
1--27
0--28
GND--16

(BERR)
(HALT)
(R/W)
(UDS)
(LDS)
(FC2)
(FC1l)
(FCO)
or 53

POL#4—CPU

7—-43
6——42
5-=41
4--40
3—39
2--38
1--37
U--36
GND—-16

(Alb)
(Al4)
(A13)
(Al2)
(All)
(Al10)
(a9)
(A8)
or 53

PODL#2--CPVU

7-=54
6——55
5--56
4—-57
3--58
2--59
1--60
0—-61
GND--16

POD#0 is free for other

signal inpu
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9 .26

Kk % 68000 *%%  (cont”d)

SETTINGS

Following settings are selected automatically.

CLUCKS CLOCKS QUALIFLERS QO Q1 W2 Q3
CLKO=P TRUE X X X X
CLK1=pP TRUE X X X X
CLK2=0FF
POV-Q POL#6 POD#5 POD#4 POD#3 POD#2 POD#1 PUD#0

CLKU AAA BBCCCLDD EEEEEEEE EEEEEEEE EEEEEEEE FFFFFFFF FFFFFFFF —-———-——
CLK1 AAA BBCCCUDD LEEEEEEE EEBEEEEE LEEEEREE FFFFFFFF FFFFFFFF ——==———-
D1SPLAY

The following columns are displayed:
<LINE #/MEM #> <I> <H> <M> <S> <ADDRES> <DATA> <FC> <MNEMONIC> <OPERAND>

In which:
<L> = Interrupt signals

I n

<H> = Halt signals
<M> = Mode of operation
<S> = Status signals

Opcodes are sampled by clockU thus the mnemonics are displayed behind this
CLock.

Interrupts will be recognized; behind the interrupt opcode is shown which
IPL lines have been activated.

DMA activity is not saumpled.

Free Pod

Pod#0 is not used for disassembly purposes.

This Pod can be used to display additional data if required.
The desired connections can be made in the interface block,
refer to Fig. 9.06.

DETALLED DISPLAY INFORMATION

<LINE #/MEM #> This is the linenumber with respect to the triggerword, or
the memory address number.

<L Interrupt signals
<IpPL2, IPL1l, IPLO> Interrupt level

No uvmPdswhdE~OoO
cCrrNWHUO N

(= no interrupt)
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9.27

*k % 680V00 **%  (cont”d)

<H> Halt signals .
<BERR, HALT> Description

BERR and HALT active
HALT active
BEKK active
No halt instruction

wNH-C

<M Mode of operation
<KR/W, UDS, LDS> Description

WRITE (word)

WRITE (upper-byte)
WRITE (lower-byte)
READ (word)

READ (upper-byte)
KA (lower-byte)

cuUusHwN i C

<S> Status signals
<FC2, FCl, FCO> Description

(unassigned)

User data

User programm
(unassigned)
(unassigned)
Supervisor data
Supervisor programm
Interrupt acknowledge

NouUuPswiN=C

<ADDKLS> Hexadecimal address <A23..A0> -> 16 Mega-bytes

<DATA> Hexadecimal data <D15..DU>
<KFC Function codes
<FC2, ¥CL, FCU> Description
UF (unassigned)
up User data
gp User Programm
Ur | (unassigned)
UF (unassigned)
Sb supervisor data
SP [ Supervisor programm
IA | Interrupt acknowledge

<MNEMONIC> Opcode compilation

<OPERAND) U, 1 or 2 <operand-part)> separated by a comma.
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9.28

NNN NNN
NNNN NNN
NNNNN  NNN
NNNNNN NNN
NNN NNNNNN
NNN NNNNN
NNN MNNN
NNN NNN

DISASSEMBLER PACKAGE N
INTEL

PM 8850/10

This package features disassembly programms for the following micro processors:

8031/8051 Page 9.29
L VEAY) Page 9.31
8085 Page 9.33
BU86/8088 Min. mode Page 9.36
8086/8088 Max. mode Page 9.37
8086/80U88 Min. and Max. Page 9.38

Software release: N PACK 51 2.0
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RE: LOGIC ANALYZER PM 3551(A)

SUBJECT: PROBLEMS IN THE DISASSEMBLER N-PACKAGE (INTEL) REL 1.0

Using the 8080 and 8085 disassemblers in this package, problems may occur,
due to wrong clock-setting.
This applies to: 8080: clock 2 only,

8085: clock 1 and 2.

When the disassembler has been selected, the clock edge selection as
shown in the configuration display is correct, though the actual active

clock edges are not according to the display.

The temporary solution to this fault is to key once again the setting of

the clock(s) according to the configuration menu, after selection of the
disassembler.

Using the Save memory does not help as the Disa is not saved.

In the next N-Package software release, this problem will be solved.

9499 500 12811 JGB026 October 12, 1983



9.29

kxk  5031/8051  kkk
CUNNECTION
POLY--CPU POD#3-—CPU

CLKU 7--30 (ALE) 7--28 (Al5)
CLKl 6--29 (PSEN) 6--27 (Al4)
CLKZ 5--17/16 (RD/WK)-See text. 5--26 (Al3)
QU 4=— N.C. 4-=25 (Al2)
Ql 3=- N.C. 3--24 (All)
Q2 2-- (free) 2--23 (Al0)
Q3 1--12  (INTO) 1--22 (A9)

0--13 (INT1) 0--21 (A8)

GNU==20 GND=—-20
POD#2--CPU

7--32 (AD7)

6--33 (ADb)

5--34 (ADS)

4==35 (AD4)

3-=36 (AD3)

2--37 (AD2)

1--38 (AUl)

0--39  (ADO)

GND=-20

Pods #U and #1 are free for other signal inputs.

SETTINGS

Following setting is selected automatically.

CLUCKS

LABEL

DISPLAY

CLOCKS
CLKU=N
CLK1=N
CLK2=P

QUALIFLERS
TRUE
TRUE
TRUE

POD-Q  POD#3
CLKO=—-AA BBBBEBBB
CLKl=mmm  —mmmmmmm
CLK2===m —mm———m—m

QU

X
X
X

POD#2
BBBBBEBBB
CeLeecee
ceceeecce

1

R RS

The following columns are displayed:
<LINE #/MEM #> <5T> <AUDR> <DT> <MNEMONIC> <INTERRUPT>

<L INE

#/MeM #)

This is the line number with respect to the triggerword, or the memory

addres

s number.
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9.3V

**%  8031/8051 **% (cont”d)

<ST>
This column shows both the IN10 and INIl interrupt input status, refer to
following table.

<ST> INTU INT1 Remarks

11 L 1 No interrupt input
ul V] 1 Interr. inp. O, or gate control input for counter O.
1u 1 0 lnterr. inp. 1, or gate control input for counter 1.
uu V) (V] Both interrupt inputs O and 1 active.

<INTERRUPT>

-8031

Following interrupts can be displayed: .

“EXT.INTU”, “EXT.INTL”,”INT.TIMU",”INT.TIM1” and “SER.PORT”. This
information is obtained from the call-addresses.

-8U51
With this processor no interrupts are indicated. In case of an interrupt
the internal Rom is accessed.

CKLZ
The CLKZ source can be the Read-, or the Write signal from the micro-
processor or both.
This can be selected by jumper setting inside the PM 8816/30 interface box.
1If both signals have been selected, the signals are combined with an
ANb-gate in the PM 88l6 box.

Note

In the 5U31/8051 manual the Read signal is specified with a minimal
data-holdtime (TRHDX) of O nS.

In time-critical applications, this may cause incorrect data-sampling in
the Logic Analyzer, when the coumbined Read/Write signal is used as a clock-
source. lhis is caused by the AND-gate in the PM 8816, which delays the
signal approx. 15 ub.

Kemarks

With both 8031/8051 micro processors, the disassembler does not have any
access to the internal memory activities of the processors. In this case
the Address column in the Disa display shows addresses but the Data and

Mnewmonic columns remain empty.
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%k % 8080 Kkk
CONNECTION
PODQ--CPU POD#3~-CPU
CLKU 7--19 (SYNC) 7--36 (Al5)
CLK1 6--17 (DBIN) 6--39 (Al4)
CLKZ2 5--18 (WRN) 5--38 (Al3)
QO 4—- N.C. 4--37 (Al2)
Ql 3-- N.C. 3--40 (All)
Q2 2-— (free) 2-—- 1 (Alv)
Q3 1-- (free) 1--35 (A9)
0U-- (free) 0—--34 (A8)
GND-- 2 GND-- 2
POUD#2=-=-CPU POL#1--CPU
7-=33 (A7) 7-- o (D7)
6-=32 (A®b6) 6—— 5 (D6)
5-=31 (AS5) 5-- 4 (D5)
4-=30 (A4) 4-- 3 (D4)
3-=-29 (A3) 3 7 (D3)
2-=27 (A2) 2-- 8 (b2)
1--26 (Al) 1-- 9 (b1)
0U--25 (AU) 0--10 (b0)
GNb—— 2 GNL—— 2

Pod #0 is free for other signal inputs.
SETTINGS

Following setting is selected automatically.

CLUCKS CLOCKS QUALIFLERS QU gl Q2 Q@3
CLKU=N LRUE X X X X
CLKl=N TRUE X X X X
CLKZ=P TKUE X X X X
POL-Q  POD#3 PUD#2 POD#1 POD#0
LABEL CLKU ~———————  AAAAAAAA ~————m——
CLK1=——- BBBBBBBB BBBBBBBB CCCCCCCC ———————=
CLK2=--- BBBBBBBB BBBBBBBB CCCCCCCC =—==———m

D15PLAY

The following columns are displayed:
<LINE #/MEM #> <ST> <ADDR> <DT> <MNEMONIC> <INI>

<LINE #/MEM #>
This is the line number with respect to the triggerword, or the memory
address number.

<61

This is the processor status informatiou represented in two hexadecimal
characters.
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K%k 8UBU  *** (cont”d)

<ST> status

oo
Va4
10
23
2B
42
82
86
8A
A2

<INT>

Memory write

Stack write

1/0 write

Interrupt acknowledge

Interrupt acknowledge while Halt
1/0 read

Memory read

Stack read

Halt acknowledge

Instruction fetch

They are simply shown as “INI”.

In case of UMA activity, the microprocessor delivers no clock signals so
DMA samples are not taken—in.
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9.33

(AL5)
(Al4)
(A13)
(A12)
(ALl)
(ALV)
(AY)

(A8)

POD#1 and POD#0 are free for other

*%k% 8085  *k%
CUNNECLTIUN
PODQ--CPU PUD#3—-CPU
CLKU 7/--30 (ALE) 7--28
CLK1 6--32 (KDN) 6--27
CLKZ >=-—31 (WKN) 5--26
QU  4-— N.C. 4--25
Ql 3-- N.C. 3—-24
Q2 2-=29 (bU) 2—--23
Q3 1==33 (sl) 1--22
U--34 (LO/MN) 0--21
GND=-—2V GNL-==20
POD#2—CPU
7--19 (AD7) signal inputs.
6-—-18 (ADb)
5--17 (AD5)
4--16 (AL4)
3--15 (AD3)
2--14 (ADZ)
1--13 (ADl)
0--12 (ADO)
GNDb--20
SETTING>

Following setting is selected automatically.

CLUCKS

LABEL

DISPLAY

CLUCKS
CLKU=N
CLK1l=p
CLKZ=P

QUALIFIERS
TRUE
TRUE
TRUE

POD-Q  POD#3

CLKU=AAA

QU
X
X
X

PUDI#2
BEBBBBBE BBBBBBBB

CLKl=——=  ——e——w—— cgeecececcec

CLK<

cccececc

The foilowing columns are displayed:
LINE #/imEM #> <5TA> <ADDR> DT> <MNEMONIC> <INTKPTD

<LINE #/

MEM #>

1

)OS

PUDL#1

This is the line number with respect to the triggerword, or the memory

address

number.
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9.34

*k% 8085 *%% (cont”d)

<>TA>
This is the processor status information represented in three bits.

<{STA> Status

00U -

oul -

010 Memory read

o1l I/0 read

100 Memory write

1lul 1/0 write

11v Upcode fetch

111 laterrupt acknowledge

<ADDK>
This is the hexadecimal memory address.

<wi>
This is the hexadecimal data.

<MNEMONIC>
This column shows the disassembled 8U85-instructious.

<INTRPT>
The following interrupts can be recognized: TRAP, INTR, RST5.5, RST6.5, and

KST7.5. If an interrupt cannot be recognized, UNINT (Unidentified
luterrupt) is displayed.

In case of DMA activity, the microprocessor delivers no clock signals so
UMA samples are not taken—in.

Because both RUN and WRN are used as clocks, also all read and write
activity is sampled, together with the complete address.
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9.35

Kk k 8UB5 *%% (cont”d)

ExXcept the standard mnemonics as published in the data handbooks, also the
following instructions (accompanied with a “+7) can be disassembled:

UdH=USUb (bDouble Subtraction)
(H)(L)=(H) (L)=(8)(C)

Lu, =ARHL (Arithmetic right shift of H and L)
(H7)=(H7) (Hn-l1)=(Hn) (L7)=(HO0) (Ln-1)=(Ln) (CY)=(LO)

16H=RUEL (Rotate D and E left through carry)
(Ln+l)=(bn) (DO)=(E7) (CY)=(D7) (Ent+l)=(En) (E0)=(CY)

48H=LDHI (Load L and & with H and L plus immediate byte)
(D) (E)=(H)(L)+byte

38,=LDsI (Load D and E with 5P plus immediate byte)
(D) (E)=(5PH)(SPL)+byte

CBh=KSTV (kestart on overflow)

((SP)-1)=(PCH) ((SP)-2)=(PCL) (SP)=(SP)-2 (PC)=40,
U9H=SHLX (store H and L indirect through L and E)

(W) (E))=(L) ((L)(E)+L)=(d4)
DDH=JNX5 (Jump if X5 flag is reset)

1f (not X5): (PC)=(byte3)(bytel)

EDH=LALX (Load H and L indirect through D and E)
(L)=(W)(E)) (H)=((D)(E)+1)

EUH= JX> (Jump if X5 flag is set)
If (X5): (PC)=(byte3)(byte2)
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*kk 8086/8088 MIN. MODE daded
CUNNECTILON
POLQ——CPU POD#3~-CPU
CLKU 7--25 (ALE) 7-- N.C.
CLKL 6-=32 (RDN) 6--28 (M/ION)
CLK2 5--29 (WRN) 5--27 (DT/RN)
QU 4=--30 4--33 (MN/MXN)
gl 3-— N.C. 3--35 (AlY/56)
Q2 2-- (free) 2--36 (Als/S5)
Q3 1-- (free) 1--37 (Al7/s4)
u— (free) 0--38 (A16/S3)
GND-- 1 and 20 GNb=-- 1 and 2V
ro#2--CPU POD#1~-CPU
7--39 (ADl)) 7-- 9 (AD7)
6—— 2 (AD1l4) 6--10 (AD6)
5-- 3 (AD13) 5--11 (ADS)
4-—- 4 (AD12) 4--12 (AD4)
3-- 5 (AD1ll) 3--13 (AD3)
2-- 6 (AD1U) 2--14 (AD2)
1-- 7 (AvY) 1--15 (Avl)
U-—— 8 (ADB) 0--16 (ADO)
GND-- 1 and 20 GND-- 1 and 2v

(Podi#2 with the

8088

is A8--15)

PUD#U 1s free for other signal inputs.

SETTINGS

Following setting is selected automatically.

CLUCKS CLOCKS QUALIFIERS
CLKU=N TRUE
CLK1=P TRUE
CLK2=p TRUE
POD-Q  POD#3
LABEL CLKO=———
CLKL=——-
CLK2===—
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adeded 8U8B6/8088 MAX. MODE kel

CONNECTIC

rupQ--Cru PODL#0-—-8288 POL#3——CPU
(See text)
CLKU 7-- <—=ALE(EXT)=->7--5 ALE 7-- N.C.
CLK1 6--32 RDN 6——28 (S2)
CLK2 5-— <-WRN(EXT)=>5--8 AMWCN or, 5--27 (S1)
QU  4--30 9 MWICN *) 4--33 (MN/MXN)
QL 3-- n.C. 3--35 (Al19/S6)
Q2 2-- (free) 2--36 (A18/S5)
Q3 1-- (free) 1--37 (A17/84)
u—- (free) 0--38 (Al6/S3)
GND=-- 1 and 2V GND-- 1 and 20
PUD#2=-=CrJ POD#1--CPU
7--39 (AbLL)>) 7-- 9 (AD7)
6-- 2 (AD14) 6--10 (AD®6)
5=—= 3 (ADL3) 5--11 (ADS)
4—— 4 (ADL2) 4--12 (AD4)
3-- 5 (AD1ll) 3--13 (AL3)
2-- 6 (ADLv) 2--14 (AD2)
1-- 7 (AD9) 1-=15 (ADL)
O-- 8 (AL8) 0--16 (ADO)
GND=-- L and 2v GNb—- 1 and 20

(Pod#2 with the 8088 is A8—-15)
POL#0 inputs U-—3 and 6 are free for other signal inputs.

%) Pin 8 or 9 of the system controller 8288 depending on accessability
(no difference for the disassembler programm. Refer to “Remarks”).
In the Max mode PODQ inputs 5 and 7 respectively, must be connected
to the ALE and WRN signals generated by the system controller 82838
(via Pod #0). This is done by putting both the jumpers ALE and
WRN in the PM 8816/27 iuterface box in the EXT (=Max mode) position.
Refer to Fig. 9.7. The 8288 must control all 8086/8088 activity (AEN
must be constant low).
There is no need to change the wiring inside the PM 8816 box, to
change the circuit for disassembly from the Min. mode to the Max.
mode, vice versa. Just selecting the jumper setting is sufficient.

The CLK2 signal. can be tne memory write pulse or the 1/0 write pulse.
1f the L/0 write pulse is used, interrupt detection is not possible.
This may give loss of synchronization.

SETLINGS

Following setting is selected automatically.

CLOCKS CLOCKS QUALIFLERS Q0 Wl Q2 Q3
CLKO=N TRUE X X X X
CLK1=P TRUE £ X X X
CLK2=P TRUE X X X X
POD#Q  POD#3 POD#2 POD#1 PODL#0
LABEL CLKO=~-- -AA-DDDD DDDLDDDD DDUDDDDD =m=—m—==m
CLKl=--- ——=-BBCC KEEEEEEE EEEEEEEK ———————o
CLK2=-~~ --——BBCC EEEEEEEE EEEEEEEE —=——==——

PM 3551A Operating manual Chapt. Y SW 2.0  JGB4UY December 2, 1983



9.38

fakaked BUB6/8U88 MIN. and MAX. MUDE Fhk

The following information applies to the 8086/8088 in both the Min. and the
Max. mode.

DISPLAY

The Disa display shows the following columns:
<LLINE# /MEM#> <MW> <PL> <S> <ADDKRS> <CODE> <MNEMONIC> <INTERRUPT)>

<LINE #/MEM #>

The line number with respect to the triggerword, or the memory address
number. These numpers may be used as a cross—-reference between disa—- and
state display.

<Mw>
Two bits, from left to right:
M : 1l Memory selected | Note, this bit is inverted in the 8088 Min
1/0 selected mode Disa display, for compatibility with

the other 8086/8088 Disa displays.
W : 1 Write
U Read

<PLl> and <S>
These columns show the status of bits $6--53 on clock 1 or 2.

P (S6): 1 Co-processor action
U CPU action

L (55), with a CPU action, this bit represents the PSW interrupt
enable bit status, at the moment of bus transaction.
Wwith co-processor actions, I=U for 8U87-actions and
I=1 for 8U8Y-actions.

S (S4,3) with CPU actions this column shows the number of the accessed
segment.

U Extra segment

L Stack segment

2 Code segment, or none (LO/INTA)

3 Data segment
<ADDRS5>
This is the hexadecimal wmemory address.
In the disa-display, the address of the first byte of an opcode or of a
data-transfer is shown. So it is possible that an odd address is shown in
the disa-display, while in the state~display an even address is shown.

<COwL>

Under this column in the disa-display, the bytes of an instruction are
shown (max. 0).

<MNEMONIC>

Shows the instruction umewmonics. Prefixes are shown as separate
instructions. Addresses and address off-sets are preceeded by an “U”, to
distinguish thew from immediate data.

PM 3551A Operating manual Chapt. 9 oW 2.0  JGB4U9 December 2, 1983



Y.39

akadd 8U86/8U88 MIN. and MAX. MOUE *%% (cont”d)

<INTERRUPT>

When an interrupt arrives, NMI or INT is shown, with the corresponding
decimal type—code. The interrupt is followed by two interrupt vector read
actions and three stack write actions. Also software interrupts are
signalled.

Interrupt acknowledge signals are not shown.

REMARKS
~Auto bSync sets the synchronization point of the disassembler after the

first recognized control transfer (Juump or Call) in the sampled data.
The disassembly continues until an address-discrepancy occurs, or until a
data-transfer—-instruction with missing data is encountered, or until the
end of the acquisition memory.
Vutside the “sync”-section the disassembler shows: “****“, on code segment
read cycles. This indicates for which lines Manual sync may be obtained.

-With Man bSync the even byte of the selected line is taken as disassembler
synchronization point, except when the address is odd (8086).

-VDue to the instruction queue structure of the 8086 micro processor, we may
find some code segment read actions on the data bus which are not executed.
Sometimes the Auto—sync disassembler cannot find out whether a certain
conditional juwp instruction has been executed or not. The relation
between an instruction and corresponding data may be wrong. A line number
juup will give an indication to this.

~When co-processors such as the 8087 (or the 80U8Y) have been connected to
the 8U86, only the data read action is shown in case of an ESC(ape)
instruction. 'he addresses of the 8087 read and write actions are shown
in the state display, but not in the disassembler display.

—bue to the fast rise times of the processor signals, there is a possibility
that cross-talk occurs between the connection wires around the wicroproces-
sor. ln this case we recoumend you to set thne threshold voltage for PodQ
to a less critical value (we found that 1.9V threshold voltage setting
gave better results tnan TTL level; use the VAK control).
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TO MICRO PROCESSOR CLIP

!
i1 1
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TTTTETTTTR T T TTRT T T T
WIRING
AREA
[MIN MODE %—e—e MAX . MODE PODO
WRo 3 EXT. T3%5
ALEO T B EXT. FT7T
qQ 3 2 1 0
Y R
& 4 L 4 &
CLOCK 0
CLoCK 2—=1
e pin 5
(ALE)
SYSTEM
CONTROLLER
8280
black ] \——apin Bor 9
(AMWCN or
MWTCN)
><< rple
N
grey
\ MA0B6L A
40-POLE o L5617
DISA «—PM8815/00 NOZZLE
O o ~SHOWN UP-SIDE DOWN-
CONNECTION (ONLY ONE SHOWN)
Fig. 9.7

8UB6/8088 in Max. mode, connection of the 8288-system-
controller clock signals, via the PM 8816/27 box.
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RRKRRRRRRR
RRKR RKR
RKR RRR
RRKR RKR
RRRRRRRRR
RRR RRR
RRR RRR
RRR RRKR

DISASSEMBLER PACKAGE R

Pl 8850740

This package features disassembly programms for the following micro processors:

-18V2/18U4/1800-/04A/05A/VU6A Page Y.42
—-N5C8UU Page 9.44
-R6502/6512 Page Y.46

software release: R PACK 51 1.0
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*kk 1802/1804/1806~/04A/05A/06A  ***

CONNEUTLON
POLY--CPU

CLKO 7--34 (TPA)
CLK1 6--33 (TPB)

o Rt N.C.
4_— N.Ce
3-- N.C.

2—— 5 (SClL)

L—— 6 (SCU)

0-—16 (EMSN)
GND=—20

POD#2=~CPU
7—— 8 (BUS7)
b-- 9 (BUS6)
5--10 (BUS5)
4=-11 (BUS4L)
3--12 (BUS3)
2--13 (BUS2)
1--14 (BUS1)
0--15 (BUSV)

GND==20

SETTINGS

POD#3~-~CPU

7--32 (MA7)
6--31 (MA6)
5--30 (MA5)
4-=29 (MA4)
3-=28 (MA3)
2-=27 (MA2)
1--26 (MAL)
0--25 (MAO)
GND-~20

POD#1 and POD#0 are free for other

signal inputs.

Following setting is selected automatically.

CLOCKS CLOCKS QUALIFIERS

CLKU=P TRUE
CLKL=P TRUE
CLK2=0FF

POL-Q

LABEL CLKU= -
CLKi= AAA

DLISPLAY

Q qQl Q2 Q3
X X X X
X X X X
POD#2 POD#1 PODL#0
DUDDDDDD  ———mmmm e

The following columns are displayed:
<LINE #/MEM #> <STA> <ADDR> <DT> <MNEMONIC> <INT>

<LLINE #/MEM #>

This is the line number with respect to the

address number.
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9.43

*k% 1802/1804/1806—/V4A/05A/06A  *** (cont”d)

<STA>
This is the processor status information represented in three bits.

First and second bit Status
(S8CO and SCL)

00 Instruction fetch

vl Instruction under execution

10 DMA request processing

11 Acknowledging an interrupt request

Third bit:

U External memory selected
1 No external memory selected

<ADDLRD>
This is the (lo-bit) hexadecimal memory addres, sampled by TPA and TPB.

<p1>
This is the hexadecimal data.

<MNEMUNLC)
This column shows the disassembled processor instructions.

<INT>
lnterrupts are represented by “IN1”7.

Direct memory access is represented by “DMA~.
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*kk  NSCBUO Kk

CONNECTION
POLQ--CPU POD#3--CPU
CLKO 7--30 (ALE) 7-— 8 (AlS)
CLK1 6--32 (RD) *) 6—— 7 (Al4)
CLK2 5--26 (INTA) 5-- 6 (Al3)
Q0 4--28 (RFSH) 4-— 5 (Al12)
Ql 3--35 (BACK) 3-- 4 (All)
Q2 2-=-34 (I0/M) 2-— 3 (Al0)
Q3 1-=27 (81) 1-- 2 (A9)
U--29 (SV) 0-—- 1 (A8)
GND--20 GND—--20
POL#2--CPU POD#1 and PODL#U are free for other
7--19 (AL7) signal inputs.
6-—-18 (ADo6)
5--17 (AD5)
4--16 (Ab4) *) or a “combined” signal of
3--15 (AD3) KD and WR(pin 31).
2--14 (AD2Z) See text.
1--13 (AbL1)
0--12 (ADU)
GNL--20
SETT LNGS
Following setting is selected automatically.
CLOCKS CLUCKS QUALLFIEKS QU Q1 Q2 3
CLKU=N TRUE 1 1 X X
CLKL=P LRUE X 1 X X
CLK2=p TRUE X 1 X X
POL~Q POD#3 POD#2 POD##1 POD#0
LABEL CLKOU= AAA BBBBEBBBB BBBBBBBB
CLKl= === === cccececece
CLKZ= ===  —me—m—— ccccceecC ———————- ———————

D1SPLAY
The following columns are displayed:
<LINE #/MEM #> <STA> <ADDR> <DT> <MNEMONIC> <INT>

<LINE #/MEM #>

This is the line number with respect to the triggerword, or the memory
address number.
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k%% NSCBUU  *** (cont”d)

<STA>
This is the processor status information represented by three bits.

The first bit indicates memory- or I/0 action:
0 Memory action
1 I/0 action

Second and third bit Status.
(51 and SVU)
(V]V] Halt
0l Write
10 Read
11 Opcode fetch
<ADDK>

This is the hexadecimal memory address.

<D1T>
This is the hexadecimal data.

<MNEMONIC>
This column shows the disassembled NSCBUU-instructions.

<INTERRUPL>

Interrupts can be distinguished if sufficient data are present.

The following interrupts can be displayed: “NMI®, “KSTA”, “RSTB”, “RSTC”,
“INTK MODE O, L1 or 27.

Clock 1
The Clock 1 source can be the Read signal or the combined Kead/Write
signal.
This can be selected by jumper setting inside the PM 88l6/12 interface box.
Lf voth signals have been selected, the signals are combined with an
ANb-gate in the PM 8816 box.

Note

ln time-critical applications however, use of the combined Read/Write
signal as clock 1 source, may cause incorrect data-sampling in the Logic
Analyzer due to delay of the Read signal. This is caused by the AND-gate in
the PM 8816, which delays the signal approx. 15 nS.
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*kk  K6502/6512  kkk

CUNNECT LON
PODLQ--CPU POD#3--CPU

CLKU 7--39 (PHI 2) 7--25 (Al5)
CLK1 6--39 (PHI 2) 6--24 (Al4)
5--N.C. 5--23 (Al3)
4==N.C. 4-=-22 (Al2)
3--N.C. 3--20 (All)
Q2 2-- 2 (RDY) 2--19 (Al0)
Q3 1--34 (RD/WR) 1--18 (A9)
O--= 7 (SYNC) U--17 (A8)

GND-— 1 or 21 GND-- 1 or 21

POD#2=-=CPU PODL#1~-CPU

7--16 (A7) 7--26 (D7)

6——-15 (A®b) 6—-27 (D6)

5=-14 (AS) 5-=-28 (5)

4--13 (A4) 4--29 (D4)

3--12 (A3) 3-=30 (D3)

2--11 (A2) 2--31 (D2)

1--10 (Al) 1--32 (D1)

U-=10 (AV) u--33 (bO)

GND=-- 1 or 21 GND-- 1 or 21

Pod #V0 is free for other signal inputs.
SETTINGS

Following settings are selected automatically.

CLOCKS CLOCKS QUAL1FLERS QW Ql Q2 u3
CLKO=N TRUE X X 1 1
CLK1=N TRUE X X X 0
CLK2=0FF
POD-Q  PUDI#3 POD#2 POD#1 POD#0
LABEL CLKU= AAA BEBBBBBB BBBBBBBB CCCCCCCC ——————-m

CLKl= AAA BBBBBBBE BBBBBBbBB CCCCCCLCL —=—=———--

DISPLAY
The following columns are displayed:
<LINE #/MEM #> <STA> <ADDR> <DT> <MNEMONIC> <INT>

<LINE #/MEM #>

This is the line number with respect to the triggerword, or the memory
address nuumber.
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*xk R65U2/6512 *%% (cont”d)

<STA>

This is the processor status information represented in three bits.
First bit (RDY):
U Velays execution of any cycle
1 No delayed

Second bit (RD/WR):
U Write
1 Read

Third bit (SYNC):
0 Normal
1 Start of opcode fetch

<ADDR>
This is the hexadecimal wemory address.

<LT>
This is the hexadecimal data.

<MNEMONIC>

This column shows the disassembled R6502/6512-instructions.
<IN1>

The following interrupts can be recognized: “NMI®, “IRQ”, “RST”.

If insufficient data is available to distiguish a certain interrupt,
“UNINT” is displayed.

DMA activity is neglected by the KDY signal (which is a micro processor
input) as qualifier QZ.

Lf the KLY signal is not used in the System—under-test, the Q2 input of the
Logic Analyzer (Pod—Q point Z) must be connected to a logic “17 level.
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LZLZLLLZL
LLLLLLLLZL
YANNHN/
LLLL
LLLL
YANAA
LZZL2LLLLL
ZZZZZLZLZ

DISASSEMBLER PACKAGE Z
ZILOG

PM 8850/30
This package features disassembly programms for the following micro processors:

-280 Page 9.49
-48001 Page Y.51
-28002 Page 9.53

Software release: Z PACK 51 1.0
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9.49

Kkk 480 Fekk
CONNECTTON
PUDQ—--CPU POD#3~--CPU
CLKv 7--19 (MREQN) 7-- 5 (Al5)
CLK1 ©0--20 (I1OKREQN) 6— 4 (Al4)
CLK2 5--nN.C. 5-- 3 (Al13)
QU 4——28 (RFSHN) 4— 2 (Al2)
2—-27 (M1N) 2--40 (Al10)
1—21 (RDN) 1--39 (A9)
GND--29 GND--29
POUD#2——CPU POD#1--CPU
7--37 (A7) 7--13 (D7)
6--36 (A6) 6—-10 (Do)
5-=35 (AYS) 5-- 9 (b))
4-=34 (A4b) 4—— 7 (D4)
3—-33 (A3) 3—- 8 (V3)
2--32 (A2) 2--12 (D2)
1--31 (Al) 1--15 (b1)
0--30 (av) 0--14 (DO)
GND—-29 GNb--29
Pod #U is tree for other signal inputs.
SETTLNGS
Following setting is selected automatically.
CLUCKS QUALIFIERS QU Q1 Q2 Q3
CLKO=P TRUE 1 X X X
CLK1=P TRUE 1 X X X
CLKZ2=0FF
POL-Q POD#3 PODI#2 POD#1 PODL#0
LABEL CLKO=AA- BBBBBBBS BBBBBBBB CCCCCCCC —=———==-=

CLK1l=AA- ©bBBBBBBS BBBBBBbBB CCCCCLLC ——=m——m-
DISPLAY

The following columns are displayed:
<LINE i/MEM #> <ST> <ADDR> <DT> <MNEMONIC> <INT>

<LINE #/MEM #>

This is the line number with respect to the triggerword, or the memory
address number.
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9.50

Fkk 480  **%* (cont“d)

<ST>
This is the processor status information represented in two bits.

<ST> Status

ov No function

vl Interrupt acknowledge
10 Kead from PIO

11 write to PIO

<ADDR>
This is the hexadecimal memory address.

<DT>

This is the hexadecimal data.

<MNEMONICS>

This column shows the disassembled Z30-instructions.

<INL>

This column shows a “non waskable” interrupt as “NMI”; the other interrupts
are shown as “INT”.
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CUNNECTLION

PULQ-~-CPU

CLKO 7--34
CLK1 6--19

(as)
(LS)

CLK2 5-- N.C.

Q0  4--29 (BUSAK)

3-- N.C.
2--= N.C.
l-- N.C.
U-- N.C.

GND--36

POD#2--CPU

7-- 9
6--10
5-— 6
4== 5
3-- 4
2-- 3
L= 2
0--48

GND—--3b6

(AD15)
(AD14)
(AD13)
(AD12)
(AD11)
(AD1U)
(ADY)

(ALB)

POD#U--CPU

7_— I\J.c.

6——47
5--46
4=t
3==24
2--37
1--25
U--46
GND--30

Note: The 430Ul

SETTEINGS

(SN6)
(SN5)
(SN4)
(SN3)
(SN2)
(SNL)
(SNO)

9.51

F*hk 480v1

k%

POL#3--CPU

7-— N
6-— N
5-- N
4--30
3--20
2—-21
1--22
0—-23
GNU--=306

.C.

.C.

.C.
(R/W)
(ST3)
(ST2)
(5T1)
(STO)

POD#1--CPU

7-=45
6=—b4
5-—41
4==43
3--40
2--39

(AD7)
(AD6)
(AD5)
(AD4)
(AD3)
(ADZ)
(Abl)
(ADO)

is provided with 48 pins. To connect the Z80Ul to the
Analyzer Pods we recommend you to use the personality adaptor

PM 8817/64 (which has a 64-pole clip). Mount the CPU clip such, that
connections 1 to 48 of the clip make contact to the corresponding
processor pins. Leave the connections 4Y to 64 of the clip unused.
The personality box (PM 8316) must be wired according to the above
connection list.

Following settings are selected automatically.

CLOCKS CLOCKS QUALIFIERS Q0  Ql
CLKU=P TRUE 1 X
CLK1=P TRUE 1 X
CLKZ2=UF¥
POD-y¢  PUD#3 POD#2 P
LABEL CLKU=  --- ~-—-ABBEE DDDDLDDD DDLDDLDDDD
CLK1= —— e EEEEE
PM 3551A Operating manual Chapt. 9 SW 2.0 JGB4

EEE EEEEEELE

Q2 Q3
X X
X X
OD#1

09

POD#U
—-(CCCCCCC
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9.52

**x 73001 *%% (cont”d)

DISPLAY
The following columns are displayed:
<LINE #/MEM #> <STA> <SN> <ADDR> <DATA> <MNEMONIC> <INTERRUPT>

<LINE #/MEM #>
This is the line number with respect to the triggerword, or the memory

address number.

<STA>

This is the processor status information, represented in two columns:
The first column shows a 0 or a l.
U Write
1 Read

The second column displayes the hexadecimal value of (0--F) of the
status information according to the following table:

Status Transaction type
0 Internal operation
1 Memory refresh
2 Standard I/0
3 Special I/0
4 Segment trap
5 Non—-maskable interrupt acknowledge
6 Non-vectored interrupt acknowledge
7 Vectored interrupt acknowledge
8 Data address memory
9 Stack address memory
A bata address memory - EPU transfer (Extended Processing Unit)
B Stack address memory — EPU transfer
C Programm address memory (subsequent word)
b Programm address memory (first word)
E EPA transfer (Extended Processing Architecture)
F Reserved

<S>
This is the hexadecimal value of the 7-bit memory-segment number.

<ADDR>
This is the hexadecimal value of the l6-bit memory address number.

<DATA>
This is the hexadecimal value of the 16-bit data.

<MNEMONIC>
This column shows the disassembled Z8UUl-instructions.

<INTERRUPT>
This column shows the interrupts: NML, NVI, NI, and SEG TKAP.
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CONNECT1ON
POLQ--CPU

7—29
6—-17
5--N.C.
QU 4——-24
3—-N.C.
Q2 2-- free
Y3 1-- free

CLKU
CLK1

(as)
(DS)

(BUSAK)

0-- free

- GNbL--31

POD#2--CPU
7-- 8 (AL1)S)
o— 9 (ADl4)
5-- 5 (AD13)
4-— 4 (AL12)
3-—- 3 (AD1l)
2—— 2 (AD1O)
1-- 1 (ADY9)
u--39 (ADS8)
GND--31

Pod#0 is free for other

SETTINGS

9.53

*kk  LB0OU2 KKk

POL#3--CPU

]-—free
6--free
5--free
4—-25 (R/W)
3—-18 (ST3)
2--19 (ST2)
1--20 (8T1)
U--21 (STOL)
GNp--31
POD#1--CPU
7--38 (AD7)
6--37 (AD6)
5-=-35 (AD5)
4--36 (AD4)
3--34 (AD3)
2--33 (Ab2)
1--32 (ADl)
U--40 (ADO)
GND--31

signal inputs.

Following settings are selected automatically.

CLOCKS CLOCKS QUALIFIERS Q QL Q2 Q3
CLKU=P TRUE 1 X X X
CLK1=p TRUE 1 X X X
CLK2=0FF
POD-Q  POD#3 POD#2 POD#L
LABEL CLKO= —--- =-——ABBBB CCCCLCCCC CCCCCCCC
CLKl= === e DOLUDLDD  DLDDDLDDD
D1SPLAY

The following columns are displayed:
<LINE #> <STA> <ADDR> <DATA> <MNEMONIC> <1NTERRUPT>

For further description refer to the z3uU01 (except for the <SN> column).

PM 3551A Uperating manual Chapt. 9 SW 2.0
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OPTIONS FOR LOGIC ANALYZER ¥M 3551(A)
*k% INSTALLATION INSTRUCTIONS Fkk

PM 8851/00/20/40
PM 83850/..

Options board-.
bisa packages and Non-volatile memory

OPLIUONS BOARD

1.

2.

Disconnect the instrument from the mains.

Kemove the upper cabinet plate. Kotate the quick-fasteners only slightly,
to prevent them falling apart.

Remove the panel section at the rear of the instrument, which closes the
gap for the optiouns board.

kefer to the unit location piate at the rear.

The options board itseif has been provided with soldering tags (p.7 and
p+8) used for unit identification; the tags are located near the mother-—
board connector.

Refer to enclosed Fig. l.

=1f the options board is mounted in the PM 3551, these points must be open.

-1f the options board is mounted in the PM 3551A, these points must be
interconnected.

Carefully shift the options board into the cabinet.
Check the correct aligning of the motner board connector and press the
board firmly to the correct position.

PM 3551 only.

At the right—hand side of the instrument, on the S 15-1 board, you will
find the unit-identifier switch (8 section DIP switch).

set section 4 of this switch to the lower position.

For full information on the switch setting refer to the User Manual on the
Pr 3551, code number 9499 500 12211.

PM 3551 only:

Incidentally, it may happen after building—in of an option, that persistent
display failures occur, such as character distortion, or a dotted line on
one display line. This can be caused by the micro processor on the LSA 15-1
board. lf this wicro processor is an $085-A version, we recommend you to

replace him by an 3U85-AH version, or still better by an 8U85-A2. The micro
processor 8U85-AZ2 is available from S&I Service DTE Eindhoven on request.

Mount the cabinet plate.
1f the instrument is not working properly, switch off, and check the mother
board connector contacting.

9499 HUU L201L JGBULY November 21, 1983



VPTLON BUARD SUB—FUNCTIONS

An option board can be provided with the following sub—functions:

-DISASSEMBLER PACKAGEDS:

VDisa A: Most common micro processors =PM 8850/00
Disa M: Motorola wicro processors =PM 8850/20
bisa N: Intel micro processors =PM 8850/10
Lisa «: Zilog micro processors =PM 8850/30
visa K: Uther micro processors =PM 8850/40

The disa packages, or non-volatile memory can be mounted as indicated in
Fig. 1. Up to four disa boards can be built-in. There is no specific place
for a specitic disa board.

Check the correct position and use the supplied mounting material.

NUN-VOLAT1LE MEMORY:

This is a memory package (PM 885U/8U) to store 4 user—defined instrument
settings.

Note:
The Non-volatile memory consists of two EEproms mounted on a small p.c.
board, and is available in two versions:

-PM 8851/6L for the Uption board PM 88651/00
-PM 8851/82 for the Uption boards rM 8851/20 and /40.

poth versions are identical, though the PM 8851/8l includes three
additional Proms.

With the PM 8851/81l, the three Proms V1, U3 and FC on the option board as

indicated in Fig. L, must be replaced by the Proms included in delivery.
The PM 8851/81/82 must be mounted as indicated in Fig. 1.

949y 500 12011 JGBOLY November 21, 1983
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10.1

INSTALLATION INSTRUCTIONS

FOR OPTIONS
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10.2

10 INSTALLATION INSTRUCTIONS

CONTENTS :

10.1 Additional 24-channel state analyzer
PM 8851/50

10.2 8-channel 50 MHz timing analyzer
PM 8851/30

10.3 Option board, disa”s and non-volatile memory.
PM 8851/xx, PM 8850/xx

This chapter describes how to install the optional units in the
PM 3551 Logic Analyzer.

After building-in, check the function of the option according to the
description of the menus and the data displays (chapter 4 and 5).

IMPORTANT

Unit identification of the Option board (PM 8851/xx) and the Timing
analyzer (PM 8851/30).

These units have been provided with soldering tags which are used
for unit identification. The tags are located near the motherboard-
connector (on the Timing analyzer there are two pairs of tags).
Refer to Fig. 10.4.1 (p7 and p8).

—-If a unit is mounted in a PM 3551, these points may not be inter-
connectéd.

-If a unit is mounted in the PM 3551A, these points must be inter-
connected.
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10.3
10.1 PM 8851/50
= 515-3 + 3 PM 8821 PODS

ADDITIONAL 24~-CHANNEL STATE FOR ANALYZER PM 3551/10/30

*%% TNSTALLATION INSTRUCTIONS kkk

These instructions describe how to install S15-3 in the Logic Analyzer
PM 3551. The S15-3 features an extra 24 channels for the State Analyzer,
obtaining a total of 59 State Analyzer channels.

This unit can be built into the PM 3551/10 and PM 3551/30, changing the
type numbers to PM 3551/50 and PM 3551/70 respectively.

Proceed as follows:
-Disconnect the instrument from the mains.

—-Remove the upper and the bottom cabinet plates. Rotate the quick-fasteners
only slightly, to prevent them falling apart.

—-Remove the panel section which closes the gap for S15-3 at the rear.
Refer to the unit location plate at the rear of the instrument.

-Remove carefully the S15~1 and S15-2 assembly. Check for internal
interconnection cables.

=Mount the S15-3 p.c. board onto the S15-1 and S15-2 assembly. Remove the
six screws from the S15-2 board. Mount the six spacers (included in the PM
8851/50) in the freed holes. Check the plug connections between the boards.
Use the six screws to mount the S515-3.

—Carefully bend the four orange capacitors located on S15-3 near the mother
board connector somewhat downwards, to prevent that they are damaged when
the unit is shifted into the instrument.

~Carefully insert the obtained assembly into the cabinet. Check that the
shifting assembly does not touch the Proms on the memory extension board.
Check the correct aligning of the mother board connectors and press the
units firmly to the correct position.

-Connect the instrument to the mains voltage and switch on.
If the instrument is not working properly, switch off, and check the mother

board connector contacting.

-Mount the cabinet plates. Connect the three PM 8821 Pods.
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10.4

10.2 PM 8851/30
= T50-1+2 + PM 8825 POD

8-CHANNEL 50 MHz TIMING ANALYZER FOR ANALYZER PM 3551/10/50
*kk INSTALLATION INSTRUCTIONS kkk

Introduction

These instructions describe how to install the unit T50-1+2 in the Logic
Analyzer PM 3551. This unit consists of two p.c. boards, mounted together
and features eight 50MHz timing channels.

The unit can be built into the PM 3551/10 and PM 3551/50, changing the type
numbers to PM 3551/30 and PM 3551/70 respectively.

*%> The installment (or removal) of the Timing Analyzer includes modification
of the secundary board of the power supply unit.

Proceed as follows:
~Disconnect the instrument from the mains.

~Remove the upper and bottom cabinet plates. Rotate the quick—-fasteners only
slightly, to prevent them falling apart.

-Lift the fan assy located over the power supply unit.
Remove the secundary supply unit. This is the unit located at the inner
side in the power supply compartment.
Short circuit the diodes V1265 and V1266 by soldering two wires as .
indicated in Fig. 2. These diodes must be short—circuited to compensate for
the voltage drop caused by the increased current consumption, refer to
Fig. 1. (The current consumption amounts to 14 Amps approx.).
Mount the secundary supply unit again.
Mount the fan assy again.
-Remove the panel section which closes the gap for T50-1+2 at the rear.
Refer to the unit location plate at the rear of the instrument.

—Remove the state analyzer from the instrument.

If your state analyzer has been provided with 59 channels, unit S15-3 must
be temporary removed from the state analyzer assy.

Connect the two coax cables between the timing analyzer and unit S15-2 of
the state analyzer as indicated in Fig. 3.

While doing this, the units must be partly shifted into the instrument.
Right from T50-2, these cables pass downwards through the p.c. board
sliding frame, (laying underneath the sliding frame) and pass upwards just
before S15-2.

The longer cable connects X512--X908.

Remount unit S15-3 if present.

-Carefully insert the units in the cabinet.

Check for correct alignment of the motherboard connectors and press the
units firmly to the correct position.
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10.5

—Connect the l6-pole flat cable (included in delivery) between T50-2
and S15-2. Refer to Fig. 3.
This cable interconnects both the Pod #0 input of the State Analyzer with

the Pod T input of the Timing analyzer depending on the switch at the rear
the analyzer.

There are two possibilities to apply the Pod #0 signals to the State
Analyzer input.

This depends on the position of the switch which is present at the rear of
the instrument at unit S15-2. The switch can be manipulated through the
rear panel by e.g. a ball point pen or a small screw driver.

In the “in”"-position Pod #0 of the State Analyzer is interconnected with
Pod T of the Timing Analyzer. The Pod #0 input of the State Analyzer is

not activated.

In the “out”-position there is no interconnection between both Pods; Pod #0
and Pod T can be used separately.

Note that changing above Pod #0 input set—up, does not influence the
functions of the COMBI or SYNC modes.

—Connect the instrument to the mains voltage and switch on.

If the instrument is not working properly, switch off, and check the mother
board connector contacting.

Connect the Pods and check the function of the SYNC mode. (Refer to the
Operating Manual).

If under the timing display the message NO SYNC POSSIBLE with (1) or (2) is
shown, check the connections of the two coax cables.

—Mount the cabinet plates.

Enclosed drawings:

Fig. 10.3.1 Circuit diagram secundary power supply.
Fig. 10.3.2 P.c. board secundary power supply.

Fig. 10.3.3 Connections between T50-1 and S15-2.
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Fig. 10.3.2 P.c. board secundary power supply.
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10.8

MOTHER BOARD

TS50-2 _ S15-2 or S15-3

P.C. BOARD SLIDING FRAME

TN
o R
. . TIMING ANALYZER
. . STATE ANALYZER
T = :J:::ittk
THE LOCATION OF X511 AND X512 RN
ISIDENTICAL ON S15-2 AND S15-3. e )
3 124
X512 ¥V )
(LOWER) el TWO COAX CABLES
9 INTERCONNECTING :
~.\-- ‘&—- o ad -
| R o X908 X512
- Gty
=== 7 X809 e—s X511
TO X512 THESE CABLES PASS
UNDERNEATH THE
X908
N
ﬂ g <—| ONGER CABLE
>-<> . e .:l,...___ J
oll = o
ol T = —12——16 POLE FLAT CABLE
= iy -/‘;:_-'L
n =0 A0 I | 1 ¥ =
[ir JLEL L—‘jg?_ﬁ C :I'Ii ‘3
J J
S15-1 S15-2  S15-3 T50-1 T50-2
$15.3

ONLY_PRESENT IN
59 STATE CHAN-
NEL VERSIONS

MA10763

Fig. 10.3.3 Connections between T50-1 and S15

PM 3551A Operating manual Chapt. 10 SW 2.0 JGB410

October 12, 1983



10.9

10.3 PM8851/00/20/40

OPTIONS BOARDS FOR LOGIC ANALYZER PM 3551

PM 8851/00= Options board with printer output.
/20= The same as -/00 but with additional RS 232C control interface.

/40= The same as =/00 but with additional IEEE 488 (IEC 625) control-
interface.

*kk INSTALLATION INSTRUCTIONS kkk

1.0ptions Board (OPT-1).

Proceed as follows:
~Disconnect the instrument from the mains.

-Remove the upper cabinet plate. Rotate the quick-fasteners only slightly,
to prevent them falling apart.

—Remove the panel section which closes the gap for the options board at the
rear.

Refer to the unit location plate at the rear of the instrument.

—Carefully shift the options board into the cabinet.
Check the correct aligning of the mother board connector and press the
option board firmly to the correct position.

—Connect the instrument to the mains voltage and switch on.

The options menu must now be selectable.

If the instrument is not working properly, switch off, and check the mother
board connector contacting.

—Mount the cabinet plate.

2.Disa”“s and non—-volatile memory
~Remove the option board.
—-The disa”s and non-volatile wemory can be mounted as indicated in

Fig. 10.4.1.

Up to four disa boards can be built-in. There is no specific place for a
specific disa board.

Check the correct position and use the supplied mounting material.

-Mount the option board in the instrument.
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10.10

FOUR POSITIONS AVAILABLE
FOR OISA P.C.BOARDS

NON VOLATILE
SETTING MEMORY
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11.1

PM 8851/40
IEEE-488 GPIB INTERTFACE

FOR THE LOGIC ANALYZER PM 3551
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L. INTRODUCTION

The PM 8851/40 option is an IEEE-488 (IEC-625) bus talker/listener
interface for the Logic Analyzer PM 3551A.

This interface provides complete remote control of the Logic Analyzer.
The Talker/Listener functions enable the Logic Analyzer to be included
in a multi-device automation system, under control of a system
controller.

For typical controller requirements refer to the T&M Instrumentation
Systems Support (ISS) notes:

-ISS 1 CBM Commodore as controller

-ISS 2 System 4400 BASIC rel. 2.1 IEC-bus programming

~ISS 3 HP-85 as IEC(IEEE)-bus controller

Other publications:
-Philips” Instrumentation System Reference Manual (9499 997 00411)
-Digital Instrument Course Books:

Part 4: IEC625 Bus Interface (9498 829 00311)

Part 5: Logic Analyzers (9498 825 01711)

All publications available at:

-5 & I Service Publications
Building TQ V-I1

Nederlandse Philips Bedrijven B.V.
5600 MD Eindhoven, The Netherlands

The unit is also provided with a standard RS232C printer output, and
can also contain disassembler packages and the non-volatile setting
Memnory.

For the printer output specifications and functions refer to the
Uperating Manual of the PM 3551A.
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2. SPECIFICATIONS

IEEE-488 Interface Uption

.o

Device address

Bus drive mode :

oo

Control 1lines

Management lines :

Interface function table:

11.4

Selectable at 1--30.

Default setting at delivery 26.
Default setting selectable with a
DIP-switch at the rear of the unit.

DIO 1--8 open collector output.
Sink current 48 mA.

DAV, NRFD, NDAC

IFC, ATN, SRQ, REN, EOI

Basic talker, serial poll, unaddress if MLA
Basic listener, unaddress if MTA

8 bits for data (setting, ref.mem. etc.).
Video: 7-bit ASCII, bit 8 for inverse video.

Interface function Ident. Description

Source handshake SH1 Complete capability
Acceptor handshake AH1 Cowmplete capability
Talker function T6

Listener function L4

Service request SRl Complete capability
Remote/local RL1 Complete capability
Parallel poll PPO No capability
Device clear DCl1 Complete capability
Device trigger DTl Complete capability
Controller CcO No capability
Command data code : 7-bit ASCII for commands.
Characters

Command syntax

: All ASCII-characters in the ASCII-table

columns 2, 3, 4 and 5 are transferred,

the remaining ones as well as graphic
symbols are transferred as spaces.

Refer to the ASCII coding table (Page 11.6).

: Header : 2 alpha characters

Body : 1--3 characters
Separator between header and body
! Space (20p)
Record separator
: Selectable:
NL, CR, ETB, ETX, or CRLF,
default CRLF.
Together with the record sepa-
rator the EOIL line” must be “17.
With CRLF the EOI line must be
“1” during LF.
Refer to chapter 7.
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Status byte information : 2 normal and 6 abnormal status messages.
Refer to chapter 7.

Bus connector : Conform IEEE-438.

Bus cables : IEEE: PM 9487/10 (1lm)
PM 9487/20 (2m)
PM 9487/40 (4m)

IEC : PM 9480/00 (lm)
PM 9481/00 (2m)
PM 9482/00 (4m)

Adaptor connectors : PM 9Y483/50 IEEE-female to IEC-male.
PM 9483/51 1IEC-female to IEEE-male.

Controller requirements :

In principle each system—controller provided with an IEEE-bus
interface can be used.

For complete analyzer—data—-storage the controller must be able to
handle at least 13K bytes. (A reference memory storage needs 11K; a
full instrument setting needs approx. 2K).

The following controllers have been tested with the PM 3551:

HP-85

CBM-PC

PM 4400
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3. MAKING OPERATIONAL

3.1 Preparation

For installation instructions of the complete unit refer to chapter 10 of
the PM 3551A Operating manual.

—1EEE connector
Kefer to the following list and Fig. 11.2.

Pin Signal Description

i# name

1 DIO 1 Data in/out 1

2 DIO 2 Data in/out 2

3 bI1IO 3 Data in/out 3

4 DIO 4 Data in/out 4

5 EOI End, or Identify
6 DAV Data valid

7 NRFD Not ready for data
8 NDAC Not data accepted
9 IFC Interface clear
10 SRQ Service request
11 ATN Attention

12 SHIELD Connection cable shielding
13 DIO 5 Data in/out 5
14 DIO 6 Data in/out 6
15 vio 7 Data in/out 7
16 DIO 8 Data in/out 8

17 REN Remote enable
138 GND Ground (6)

19 GND Ground (7)

20 GND Ground (8)

21 GND Ground (9)

22 GND Ground (10)
23 GND Ground (11)
24 GND Logic ground

—Device address setting

The default device address can be set with the DIP-switch at the rear—panel
of the option board. Refer to Fig. 1ll.2.

Switch—sections 6——8 are not used.

In the first production series instruments a 5-section switch has been
mounted.

If address 31 has been set on the switch, the instrument automatically
changes this number to 30U.

The setting of the switch is read at power-on, and when IEEE “on” softkey
is pressed in the options menu.

If desired the address can be changed under local mode operation through
the options menu.
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~Separator setting

To meet the separator requirements of the automatic test—system, the
analyzer command separator can be set to one of the following values:

Separator ASCITI value
(hex) (dec)
“NL~ OA 10
“CR” oD 13
“ETX” 03 3
“ETB” 17 23
“CRLF~ 0OD+0A 13+10

At the same time the separator is transferred, the “EOI"-line must be “1°
(for the talker as well as for the listener).
With “CRLF” the “EOI"-line must be “1° only during the “LF” transfer.

3.2 Switching—on.
The first time the GPIB “on” softkey in the options menu is pressed, the

display shows the message: “IEEE-488 REL 1.0~
The “GPIB " -option is default “on” at power-on.

OPTIONS MENY

FPINTER -ER IEEE423 -ON
EAUD RATE-3€00 ADIRES: -2
SEND  -PAGE SEPRRHTIR-CFLF

DISASSEHBLERS

R-PHCKAGE MOTOROLA INTEL

- 280 - 6800 - 8030

- 8085 - 6309 - 80aS

- 68000 - 68000 - BO3EMIN
- BUBEHAA

L OFF § N |

Fig. 1l1.1 Option menu
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C:\ RS 232C

o5 PRINTER OUTPUT

(1Y

DEVICE ADDRESS
SWITCH

}WI,USEO

Example
aderess 2%

GPIB

Je ) ©
e -

x

3

S e B N e s W o
¥ 3 8 3 8

¥ T &K =

o@&

LI Bl

Fig. 1l1.2 Rear view Option board with from top to bottom: standard
RS5232C printer output, IEEE device address switch and IEEE
control interface connector.
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4. COMMANL CODE FORMAT

IEEE commands for the PM 355lA are sent over the IEEE-bus as a string
of ASCII characters.

Each individual command consists of two parts:

-Header, specifying the function class, and

-Body, defining the function itself.

Header and body are always separated by a “space” (.).

Header

The command header consists always of two alpha characters.

Body

A body may consist of:
—-one alpha character.
—-three alpha characters.
—one alpha character and one or three numerical characters.
-one numerical character.

Multiple body s separated by a comma can follow a single header.
A command or a sequence of consecutive commands must be terminated by
the selected separator, and the "EOI"-line being "17.

Example:
--------- Header
______ Body K =Keypad
| i C =Cursor
—_— U8=Up, 8 times
KCo.U8

SYNTAX DIAGRAM

——————————————————— V ----———— | | SEPARATOR |
--=>| HEADER |==->| SPACE |-=-—-—- >| BODY |-———- >l with l———>
- EOL

.
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5. COMMAND CODE SUKRVEY

The IEEE-talker/listener option features three levels of operation:

-Key level.
-Menu level.
~Instrument level.

5.1 Key level

The key level is the lowest level of control. At this level every key

present on the analyzer”s front panel is represented by an IEEE
command .

Sending such a command over the IEEE bus causes the analyzer to
respond in exactly the same way as to a key pressure. Thus the
analyzer can be operated under IEEE control in exactly the same way as
under manual control.

Below a survey of key-level commands is given.

Ks.l Softkey 1

Ks.8 Softkey 8

—Cursor control keys

KCLU Cursor up, or data roll, one step
KCuD Cursor down, or data roll, one step
KCuL Cursor to the left, or shift data, one step
KCuR Cursor to the right, or shift data, one step

This instruction can be followed by a number, to produce more than one
step. The maximum allowed number is 15.
A single number may be preceded by a “zero”.

Examples:
KC.U
KCuD2
KCLLU3
KC.R14

-Key pad keys

KP.U Key pad keys 0--9.
KP.9
KPo.A Key pad keys A--F.
KP_F
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KPLDNC Key pad keys X, +, —, and . respectively.
KP_POS

KP.NEG

KP_.DOT

KPLDEL Key pad key DELETE
-Cursor position keys

CP_H Cursor in Heading

CPuD Cursor in Datafield

-Acquisition control keys

AC.S Start single data acquisition
ACLA Start auto (=repetitive) data acquisition
ACLH Stop data acquisition

-I1/0 control keys

PC.L Peripheral control load
PCLD Peripheral control dump
PCLP Peripheral control print

-Data display keys

DDuL List display

DD.G Graphic display

DD.T Timing display

DDA Display current memory
DD.R Display reference memory
DD.C Display data compare
~Store keys

STuS Store setting

ST.D Store data

ST.LT Store (=copy) triggerword
-Menu keys

MN._S Select Configuration menu
MN.T Select Trigger menu

MN.D Select Data menu

MN.C Select Compare menu

MN_E Select Options menu

MN_F Select Full menu
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5.2 Menu level

At the menu level, transfer of instrument menu settings between
analyzer and controller is possible.

So a data base of several menu”s for particular applications can be
present at the controller.

Two command sets can be distinguished at the menu level: Transfer
commands, and Load commands.

Transfer commands

TRUF Transfer configuration menu.

TR.S Transfer state trigger menu.

TR.T Transfer timing trigger menu.
TR.D Transfer data menu.

TR.C Transfer compare menu.

TR.E Transfer option menu.

Menu”s are transfered with length bytes and sum check.
Additionally, the Load command code is added towards the beginning of
the data block.

Load commands

LF Load configuration menu

LS Load State trigger menu

LT Load Timing trigger menu
LD Load Data menu.

LC Load Compare menu.

LE Load Option menu.

Load commands differ from others in that the command code is included
in the data block sent after a TR (transfer) command. Thus a menu can
be loaded by sending the data block.

5.3 Instrument level

At the Instrument level, transfer of complete instrument settings,
reference memory, and screen information is possible.

The loading of a complete instrument setting allows fast start—up
after power-on.

TR.I Transfer full Instrument setting.
This command initiates the transfer of all settings from the
analyzer to the controller. At the beginning of the data
block the Load instrument setting command code LI is added.

TRLR Transfer of Reference memory allows analysis of captured

data as well as modifications to the contents of the
reference memory to be made.

PM 3551A Uperating manual Chapt. 11 SW 2.0 JGB411 October 11, 1983



11.14

The next two commands are reserved for the transfer of video
information from the analyzer to the controller.

TR.Ldd Transfers a video Line (64 characters) from the analyzer to
the controller.
dd stands for the line number to be transfered.
The lines on the video screen of the analyzer are numbered
from 1 (top line) to 24 (bottom line). A leading “0” is not
allowed.

A line string consists of 64 characters, without length-
bytes, checksum and header, but with separator.

State list display:

TR.L1-—-—-6 : For condensed menu.

TR.L7,L8 : For heading lines of the state list.
TR.L9---21: For all state list lines.

TR.L22 : Returns an empty string.

TR.L23,L24: For softkey label lines.

Graph or Timing display:

TRu.L1---6 : For condensed menu.

TR.L7,L8 : For heading lines of the graph/timing display.
TRu.L9~--22: Returns empty strings.

TK.L23,L24: For softkey label lines.

TRLV Transfers the full video screen.

Full menu:
24 lines of 64 characters each, are transferred in one
string without header, length bytes and checksum.
The string consists of:
22 menu lines and
2 softkey label lines.

State or Disa list:
23 lines of 64 characters each, are transferred in one
string without header, length bytes and checksum.
The string consists of:

6 condensed menu lines,

2 list heading lines,

13 state list lines,

2 softkey label lines.

Graph, or Timing display:

10 lines of 64 characters each, are transferred in one
string without header, length bytes and checksum.

The string consists of:

6 condensed menu lines,

2 graph/timing heading lines,

2 softkey label lines.

~

Note that non—printable characters, e.g. graphic symbols, are replaced
by spaces (20p).

Keverse video characters are transfered with the eight” bit being “17.
Neither the line— nor the fulil screen transfers are accompanied by
length bytes and checksum.
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6. SERVICE REQUEST

The analyzer can signal the need for service to the controller by
asserting the SRQ—-line on the GPIB bus.

Upon detection of an active SRQ-line, the controller suspends its
current activity, and starts a polling sequence to determine the
source of the SRQ.

To this extend, the controller should execute a serial poll routine,
subsequently addressing all devices active on the bus.

The analyzer responds to a serial poll by putting the Status byte on
the bus. The format of this byte is shown in Fig. 11.3.

DIO8 DIOL
VXXX XXXX
i
|1' --Status code
[ === 85
| ~==——= AB
——————— RQS
———————— EX
Fig. 11.3 Status byte
BIT SYMBOL DESCRIPTION VALUE
DIOY EX EXTENDED Always 07
DIO7 RQS REQUEST SERVICE “17= SERVICE REQUESTED
D106 AB ABNORMAL/NORMAL “17= ABNORMAL
“0”= NORMAL
DIOS BS DEVICE BUSY “17= BUSY
“0”= READY
kExplanation:
EXTENDED ¢ DIO8 is not used.
RQS : When set, the analyzer asserted its SRQ-line, and requires
service from the controller.
AB ¢ If AB= “17: Abnormal condition. An error occured which
requires controller intervention.
If AB= “0”: Normal condition. No direct controller action
necessary.
The status of the analyzer, either normal, or abnormal is
specified by the Status Code . Refer to following tables.
BS :

If BS= “17: Device Busy. Indicating that the analyzer data-
acquisition is running.

If BS= “(G”: Device Ready. Indicating that the analyzer data-
acquisition has been stopped.
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STATUS CODE: Four bits are used to determine a maximum of 16 different

Normal condition codes:

states.

Two condition types are distinguished: normal and abnormal.
The status byte is only valid after a service request.

Status Code Value Description

0000 0 Reserved

0001 1 Data Acquisition Stopped
0U10 2 Data-compare Stop

0011 3 Reserved

0100 4 Reserved

0101 5 Reserved

0110 6 Reserved

Abnormal conditions codes:

Status Code Value Description
0111 7 Data transfer checksum error
1000 8 Faulty menu requested/GPIB menu change prohibited.
1001 9 Reserved
1010 10 Reserved
1011 11 Separator missing or wrong
1100 12 Reserved
1101 13 Too-much-data error in receiving data
1110 14 Too—few—-data error in receiving data
1111 15 Command syntax error

Abnormal service requests are always enabled, thus an error condition will
always lead to the generation of a service request.

Normal conditions will cause a service request only when they have been
enabled (normal service requests are default disabled after power—on).

For this purpose, the following commands are available:

SR.0
SRul
SR.2
SRS
SR.6
SR.7

Enable all normal service requests
Enable normal service request 1
Enable normal service request 2
Disable all normal service requests
Disable normal service request 1
Disable normal service request 2

Note that this GPIB interface has no Parallel Poll capability.
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7. PROGRAMMING GUIDE LINES.

7.1 Key level programming

The key level command set can be used to set—up the analyzer in the same
way, as you should do with local operation.

In doing so, it should be considered that the controller receives no feed—
back of the result of the commands sent to the analyzer. For instance,
moving the cursor could result in & new line of softkey functions becoming
active.

This strong relationship between current cursor position and softkey
functions should be maintained throughout the whole controller programm.

To facilitate control programm writing, it is strongly recommended that the
user writes the programm using the analyzer in the local mode; simulating
the sequence of key commands.

Nevertheless, setting—up the analyzer this way is complex, and the writing
of such a programm could be time consuming.

For ease of use, the user could set—up the instrument for a particular
application manually, and subsequently transfer the instrument setting. Or
for that matter the menu”s he wants to store, to the controller.
Afterwards, this setting can be loaded in the analyzer at once, after
system power—up.

The key level operation mode is quite useful however to achieve slight
modifications to certain menu’s between successive measurements e.g.
changing a triggerword, or a triggerdelay.

To start and stop the data-acquisition can also be done conveniently, using
the appropriate key level commands.

7.2 Menu level programming

Using the menu transfer, and load commands, the user can create a data-base
of menu”s allowing him to set—up the analyzer for a particular measurement.
A wide range of applications can be covered by combining certain menu”s.

7.3 Instrument level programming

Apart from setting—up the analyzer by means of a single command, the
transfer of the reference memory can be exploited to obtain the acquired
data from the analyzer, and process it at the controller.

To this extend, the format in which the data is stored, can be found in
chapter 9.

Alternatively, the data shown on the analyzer”s video display can be
transferred to the controller for analysis—purposes. In particular,
disassembly listings can be transferred, to make the powerful disassembly
possibilities of the PM 3551A available to the controller.
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8.BLOCK DATA STRUCTURE

The command TR.R sent by the countroller initiates transfer of a data block
with the following structure:

Header—-->Separator—-—>Preamble—-->Length bytes——>DAB”s (data bytes)-
->Checksum——>Separator.

For detailed description refer to the following list.
Fig. 11.4 gives detailed information on the data structure as stored in the
reference memory of the state analyzer.

The length of this data transfer block is always the same, independent of
the version of the instrument (PM 3551/10/30/50/70), and independent of the
selected analyzer configuration.

Information on data which are not present in the analyzer must be
considered as invalid data.

Example: With the PM 3551/10/50, DABl...l024 in this data block contain
non-valid data, because there is no timing analyzer memory present.

Detailed data structure list

>Header L~ “LR” command (load reference memory)

-R-
>Separator “.7 Space (=20p)
>Preamble “#~ “#B” indicates: 8-bit coded data bytes with

“B” two length bytes and a one-byte checksum.
>Length-  MSB Length bytes (number of DAB”s and checksum

bytes LSB byte) (Length: MSB=28H, LSB=29..).
>Dbatablock DAB 1...1024 Coded information on data in the reference
memory of the timing analyzer.

DAB 1025...2048 Podi6

DAB 2049...3072 Pod#5

DAB 3073...4096 Pod#4 (DAB 1025...9216 are data in

DAB 4097...5120 Pod Q the reference memory of the

DAB 5121...6144 Podi#3 state analyzer)

DAB bl45...7168 Pod#2

DAB 7169...8192 Pod#1

DAB $193...9216 Podi#v

DAB 9217...10240 Coded information on trigger words in the

memory etc.
DAB 10241 “1°= Data in reference memory.

“0”= No data in reference memory.
DAB 10242...10243 LS—- and MS byte resp. of STPREF (See Note).

DAB 10244 Coded information on the trigger words in the
memory.
DAB 10245 Coded information on Trig or Stop.

DAB 10246...10247 L5- and MS byt~ esp. of STRREF (See Note).
DAB 10248...10280 Coded information on display attributes etc.
>Checksum One-byte Modulo—256 checksum of all DAB”s.
>Separator One or two bytes NL, CR, ETB, ETX, or CRLF.
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Note:
STPREF contains the last address of the valid data section of the
reference memory +l.

STRREF contains the first address of the valid data section of the

reference memory -l.
Kefer to Fig. 1l.4
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__________ BIS—e7 6 S5 & 3 2 1 @ CORRESPONDING 10
1925 , i) INPUT CHANNELS
Pod #6 mEach . 1
—_— em. section 2
T byte 2 VALID DATA
. - LAST VALID DATA
See detail —1T—o -- FIRST INVALIO DATA
2048 REL. ADDRESS CONTAINED l -
2049 IN STPREF --
N [ .
Pod #5 \ -- S
\ D _—r/’
Similar to Pod 6 N A =T - INVALID DATA
\ _REL. ADDR CONTAINED i
N IN STRREF
3972 N | . —
3673 \\\\ - LAST INVALID DATA
Pod #¢ N -- FIRST VALID DATA
Similar to Pod 6 N N -~ VALID DATA
N -
4996 \\ --
1997 - -
Pod Q S~ IFF,
. ?
See detail -~ REL. ADDRESS
\“ ~
~¢_7 6 5 4L 3 2 1 p-—8ITS
5129 ?
5121 1
Pod #3 \\ 2 VALID DATA
Similar to Pod 6 \ -- FLA!;T VALID DATA
\ REL.ADDRESS CONTAINED ’—" FIRST INVALID DATA
\ IN STPREF -
6144 \ -
6145 \REL. ADDR. CONTAINED - i —
Pod #2 IN STRREF . = "~
\ Attt §
Similar to Pod 6 \ -1 INVALID DATA
\ -
7168 N\ - LAST INVALID DATA
7169 \ - FIRST VALID DATA
Pod #1 \ -
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N
8192 \
8193 IFE
N~ X N——v—"2g5 ! [}
Pod #0 CLotk# | BLocks 102 a3
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NOT USED
9216
CLOCK# @ 0 — DATA CAPTURED BY CLOCK §
§ 1 -= DATA CAPTURED BY CLOCK 1
: 1 @ - DATA CAPTURED BY CLOCK 2
11 -~ NO DATA CAPTURED
BLOCK # INDICATES SEL. DATA ACQ. BLOCK
1] 2| BOTH OR DON'T KNOW |
value ¢1|10| poorit I
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This Interface board has been delivered to you with all necessary option
monitor software, except for the KS 232-C control software.

It means that you can perform now the following operations:
1) Normal printing operation via “Print“-key and Option-menu.

2) Normal disassembler operation, with selectable disassemblers via the
Option-menu.

3) Normal non-volatile memory operation via “Stored”-softkey and
“store Setting”-key.

After post-delivery of the additional control software, you are also able to do
RS 232-C control actions, such as:

1) Load and Dump actions of instrument settings, plus reference data with
the (dedicated) digital mini-cassette recorder PM 4202.

2) Remote control of the Pm 3551A.
The control software will be delivered in a set of Proms that can easily be
installed by yourself on this RS 232-C interface board.
With the post-delivery of this control software you will also receive:

1) lnstalling instructions.

Z) Uperating description of the RS 232-C control interface, including
specification and command set overview.

3) RS 232-C operation check procedure description.
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12.1

RS 232-C CONTROL INTERTFACE OPTION

ke UNDER PREPARATION *kk
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PROBLEM REPORTS

AND CHANGE REQUESTS
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13.2

11. PROBLEM REPORTS AND CHANGE REQUESTS

In the back of this manual you will find some Problem Reports/
Change Request forms.

INTRODUCTION

This dual purpose form can be used as either a Problem Report
form, or as a Change Request form, but not for both at the same
time.

The form can be used as a Problem Report only when the equipment
does not meet the specifications detailed in the PM 3551 Manuals,
or when it cannot be repaired through normal service/repair.
Alternatively, the form can be used as a Change Request to
describe suggested enhancement or improvements.

Note:
Use a separate form for each Problem Report or Change Request,
thus do not enter more than one subject on a form.

**%*> Before filling in a form, either remove the three layers
required per report, or place a hard paper sheet under the third
layer to ensure that only the required number of sheets are
copied.

These forms are carbon coated, therefore no additional carbon
paper is required. .
->
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13.3

INSTRUCTIONS FOR COMPLETING

SECTION REQUIREMENTS

PURPOSE: Indicate the type of report with a
cross in the appropriate box.

PRIORITY: Indicate the suggested priority with a
cross in the appropriate box.

SUBMITTED BY: Fill in full name and address, because
the yellow copy will be returnd for
acknowledgement of reception of the form
while using window envelopes.

Therefore use a typewriter, or write
capitals using a ballpoint pen.
Write only on the dotted lines.

Do not forget your telephone and
telex number.

DESCRIPTION: Give a complete description of the
problem or suggested modification.

ATTACHED MATERIALS Do not forget to indicate whether or
not you have attached diskettes,
listings or other documents.
Attachments are very useful for quick
responses because it glves details of
the problem.

AFFECTED HW/SW Please give the requested details of

(Hardware/Software) the relevant HW/SW configuration. ‘
It helps us to judge whether an update
may be required, or not.

PHILIPS USE ONLY These boxes are completed by the
T&M Service Deot. Eindhoven.
The yellow copy will be returned
with the PR- or CR number, date of
reception, etc.

After completion, mail the entire set, top form plus copies to
the mailing address listed at the bottom of the form.
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