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1. INTRODUCTION

1.1, GENERAL

This maintenance manual is intended to provide reference drawings and circuit
descriptions to enable the repair technician to determine how each circuit
should behave.

It will not directly locate the fault for every possible symptom, but will
instead provide the data and descriptions required to understand normal opera-
tion and recognize faults.

Sophisticated diagnostic software and some troubleshooting guidelines however
are available to assist the service technician to repair the PM 3632 down to
component level (see chapter 5).

This manual assumes a good working knowledge of the PM 3632, and the user should
hecome thoroughly familiar with the PM 3632 setup procedures, operation, and
hardware configurations as presented in the PM 3632 Logic Analyzer Operating
Manual.

1.2. FEATURES

The PM 3632 Logic Analyzer provides full-featured logic analysis for the debugging
and troubleshooting of digital and micro-processor-based products, including
complex triggering with state, timing, and (optionally) micro-processor dis-
assembly displays.

Its basic function is to capture (record) the digital data on several signal
lines, repetitively, and to do this synchonously or asynchronously with the

clock of the system under test. High-speed, asynchronous operation is a power-
ful aid when solving hardware logic timing problems, while low-speed, synchronous
operation is useful for debugging software.

The PM 3632 operates at speeds of up to 100 MHz, at data widths of up to 32
channels, and at a memory depth of up to 8000 samples per channel:

no. of channels max. sampling rate memory depth
4 100 MHz (int.clock) 8000
70 MHz (ext.clock) 8000
8 S0 MHz 4000
16 25 MHz2 2000
32 12.5 MH:z 1000

Data and clock qualifiers can be used, as well as trigger delay of up to
50,000 clocks (Data qualification is available only with 32-channel operation).

The optional ROM Emulator Module (PM 8880/00) enables the software developer
to patch the code being traced with the PM 3632.

One or two ROM emulator pods can be connected to the connector at the rear of
the unit (in case of two pods, they are daisy chained).

The ROM Emulator Module emulates many popular NMOS PROMs (2716, 2732, 2764
and 27128).

The PM 3632 mainframe is used for editing and controlling transfers to and
from the Emulator, but is not involved in the runtime funtions of the Emulator.
This leaves all of the normal features of the PM 3632 available for logic
analysis during ROM emulation.

The RS232C interface provides for code uploading or downloading.

PM 3632 Service Manual August 1985
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Further applications for the RS 232C interface are:
- printer for printing a page (state, disassembly and auto sequencing
only).
- download or upload data to or from:
set up memory, data memory, ROM emulator pod.

The optional setup/data memory allows 8 different set ups and 8K of data to
be stored in non volatile memory.

An optional video output unit provides a composite video signal for connection
to external monitors.

Other options are micro-processor pods with one-clip connection to most popular
8- and 16-bit micro-processors; the resulting disassembly display {if 0isa Rom
Board is installed) shows mnemonics for the various instruction and data
sequence.

The menus of the PM 3632 can be displayed in two different languages:
english (standard)
french (optionall

The PM 3632 contains a 5-inch, green-screen CRT which displays up to twelve
channels of timing diagrams (with labelling) and has cursors for time-
measurements. The state display can be formatted and reformatted to achieve
almost any conceivable digit combination in several number bases : ASCII,
binary, octal, decimal, or hexadecimal.

Four trigger words are available, and can be defined in binary, octal, decimal,
or hexadecimal number base. These four words can be combined to form the
trigger condition in many different ways. Nineteen trigger sequences are prede-
fined and selectable, and the user may define his own sequence as well.

All predefined sequences are available in the 32-channel mode, but these
sequences are somewhat more limited in the other modes.

The PM 3632 has been designed for simple set-up and ease of operation. All

set-up- and display screens contain complete prompting information which is
self-explanatory for most situations.

Standard, the PM 3632 is provided with diagnostic software. Optionally, more
extended diagnostic software is available. This software and tools, PM 8891,
will help the service technician to repair on component level.

The instrument has been designed and tested according to [EC Publication 348

for class II instruments, and has been supplied in a safe condition. The present
Operating Manual contains information and warnings which should be followed by
the purchaser to ensure safe operation and to maintain the instrument in a safe
condition.

PM 3632 Service Manual August 1985
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1.3. CONFIGURATIONS

The BASIC PM 3632 consists of a mainframe and one 32 channel logic pod (PM 8860}.
Other pods that are available are:

-PM 8862 4 channel fast pod

-PM 8863 Std. (standard) bus pod

-PM 8864 ROM emulator pod

-PM 8865 uP pod: supports 8031, 8032, 8035, 8039, 8040, 808S

-PM 8866 uP pod: supports 6800, 6802, 6808

-PM 8867 uP pod: supports 6809/6809E

-PM 8868 uP pod: supports 6502, 6512, 65C02, 65C102, 65C112

-PM 8869 uP pod: supports 280, Z80 A/B/C

-PM 8870 uP pod: supports NSC 800

-PM 8874 uP pod: supports 68000, 68010

~-PM 8876 uP pod: supports 8086, 8088

The PM 3632 is connected to the "circuit to test” via one of the above mentioned
pods; data and clocks are buffered in the pod, then carried via a 60-conductor
ribbon cable to the mainframe, where the data is stored and processed.

This basic unit may be enchanged with a max. of three of four available option
cards (installed inside the mainframe).
Available option cards are: PM 8880/00 ROM emulator module (=PM8880/20+PMBB64)
PM 8880/20 RS 232C control card
PM 8880/30 Disa ROM board
PM 8880/40 Setup memory
PM 8880/50 Setup & Data memory
Additional to these option cards, a composite video output unit can be
installed in the N.0. service workshops: PM 8880/80

French main software is available as an option: PM 8884/00 (rev. L)
English main software {(standard installed) : PM 8883/00 (rev. L)

Some pod connection materials are also commercially available:
-PM 8882/10 8-ch. probe input set
-PM 8882/30 24-ch. probe input set
-PM 8882/50 probe set wire (5 pieces)
-PM 8882/60 test clip for 40-pin microprocessors

PM 3632 Service Manual August 1985
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1.4. SYSTEM SPECIFICATIONS

This specification applies to a PM 3632 Analyzer provided with standard Logic
Pod PM 8860, unless otherwise stated.

Properties expressed in numerical values with stated tolerance are guaranteed

for ambient temperatures of +5 C..... +40 C unless stated otherwise.

Numerical values without tolerances are typical and represent the characteristics
of an average instrument.

This specification is valid after the instrument has been switched-on for at
least 15 minutes.

[ 3 061C ANALYZER

0ATA INPUT

Input width : 4, 8, 16 or 32 bits.
The input width is also referred to as
number of channels,
Pod inputs
Sensitivity : + and -600 mV centered around threshold
Input voltage s ¢# or -16 V {operating)
+ or -20 V {absolute rating)

Threshold : TTL or Variable
Variable ranges from +3 V to -9 V.

Input impedance : 100 kohm//6 pf
DATA RECORDING CLOCK
Internal (asynchronous)

Rate : 5 Hz...100 MH=z

External (synchronous)

Data set-up time . 5 nsec max.
Qata hold time : 1 nsec max.
Clock period :14 nsec min.
Pulse width : 1 nsec min,
Clock qualifier : 1 (external clock only)

Qualifier input data same as for
the data inputs.

Hax. clock rate : Oepending on the recording width, see
following list.

Number of Channels Internal External
4 100 MHz 70 MHz
8 50 MHz 50 MHz
16 2S5 MHz 25 MH:

32 12.5 MHz 12.5 MHz

TRIGGEAING
Trigger modes : Sequential or Combinational

Trigger words/events : Four (4,8 or 32 bit mode)
Two (16 bit model

PM 3632 Service Manual August 1985
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Trigger word width : 32 bits maximum {(consistent
with the
number of
channels)

Selectable trigger sequences : 19 pre-defined and 1 user-
defined.
Predefined : 0...9
A...F
f1...f3
User-defined: f4
The number of trigger sequences
being limited by the number
of channels, see following list:

Number of Channels ) Available Trigger Sequences
4 |1 0, t, 2, and 3
8 1 0. 1, 2, and 3
16 I 0, 1, and & {(+ user defined)
32 ) A1l lincl., user-defined)
Trigger Oelay : 0...50,000 clocks
OATA QUALIFICATION (32-bit mode only)
Gualification Modes : State and Combinational
State : Qualification words enable or disable

data recording, thus blocks of data to be
recorded can be definad.

Combinational : Records only those words which:
1) match qualification words, or
2) don t match qualification words.

MEMORY

Memory depth : Depending on the number of channels

Number of Channels Recording Oepth per Channel

3 8000 samples
8 4000 samples
16 2000 samples
2 1000 samples

LIST OISPLAY MGOE

Word list : 14 formatted words
Group columns : 8 max.
Number base : binary, octal, hexadecimal, decimal or ASCII

Repeatable in different number bases and
group columns.

Selectable bit groupings for each column.

TIMING OISPLAY MOOE

Number of timing lines
on the display : 12 max. {any line may be repeated)

Cursors : One main cursor, and
one reference cursor.

Magnification {(horizontal) : x1 and
x10 {(centered around main cursor)

PM 3632 Service Manual August 1985
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Time measurements
Units

time
Without
With

Measured
reference
reference cur

OISASSEMBLY DISPLAY MOOE
14-1line list showing addre
activity.

BATA SCROLLING

Continuous
Absolute

{auto repeat).
instantaneous cur

Timing display mode
List- and disassembly
0ISPLAY

S-inch, green phosphor crt

MAINS INPUT
Voltage
Frequency
Power consumption

Build-in mains fuse

PHYSICAL MEASUREMENTS

Size

Weigth :

ENVIARONMENTAL
Temperature

Relative humidity

PM 3632 Service Manual
Edition 2.0

Clock intervals
~Clock periods with external
~Time units with

clock
internal clock.

cursor: Distance from trigger to cursor
sor s Oistance from reference- to main cursor
sses, operands, data, mnemonics and bus

sor positioning at trigger.

: Left/right shift, slow or fast

: Up/down Slow lone sample at a time), or
Fast lone screen at a time)
100V, 110V, 120V, 127v, 200V, 220v, 240V, 250V
All +/- 107
: SO0 Hz or 60 H:z

Jumper selectable
170W approx.
2 Amps {(delayed) 5x20mm glass tube (1 pc)
10 Amps fuse on power board (1 pc)

Depth 38 cm

Width 30 cm

Heigth 13 cm

9.9 kg

0-40 C operating

5-95/, non-condensing

August 1885



PT S AND AC SO

PH 8860

PM 8862

PM 8863

32-CH LOGIC POO

Oata input

Inp
{16 wires)

ut PROBE 0-7

Input PROBE 8-31

{26 wires)

Threshold voltage

Figure 1.1:

4-CH FAST POO

Clock frequency

Threshold

Input voltage
Sensitivity
Input impedance
Set-up time
Hold time

Glitch capture

Minimum detectable glitch

STANDARD BUS POD

PIN19:
I

Refer to PM 3632 system specification

Channel 0...7
External clock
Clock qualifier
Six ground wires

Channal 8...31
Two ground wires

s TTL 1.4V

VAR -9,..+49 V

The threshold voltage can be measured at
point 19 to the PROBE 0-7 connector on the
Pod. Refer to Fig. 1.1,

nun

THRESHOLD MEASURING
VOLTAGE (Ri=1Kohm)

-y | - ¢+ 1 N

1..
o o0

AL

Measuring

threshold voltage on 32-channel logic pod

(8 channel probe set}.

100
75

TTL
VAR
The
the

MHz max. internal clock
MHz max. external clock

1.4 V or,

-7.9...47.9 V

threshold voltage can be measured at
two-pole Molex connector connected to

this Pod. The contact at the flat end of
this connector is ground potential.

-7.9 V,..+7.9 V max.

+ and - 40 mV centered around threshold.
50 kohm// 6pF

5 nsec

0.5

nsec

selectable on/off

40 mV over threshold for 5 nsec.

The STANDARD Bus Pod enables to capture bus cycles asynchronously (with
the clock from the analyzer),

Modes

STDBUS
STOINT
STD248

or synchronously (with the external clock).

The STANDARD Bus Pod may be inserted into an unoccupied slot on the bus,
or it may be used as an extender card.

PM 3632
Edition
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PH 8864

PM 8865.

ROM EMULATOR POD

For Rom Emulation the Analyzer must be provided with:
-PH 886¢ Rom Emulator Pod and
-PH 8880/20 BS-232 Communication Card (located inside the Analyzer)

The ROM Emulator emulates one to four Read-Only Memories per Pod,
up to a total of 16 Kbytes of memory, and is configurable for 2716,
2732, 2764, or 27128 PRAOMs.

One or two PM 8864 Pods may be used, for a total of 32 Kbytes of emulation
memory. Two Pods can be daisy-chained.

The simulated ROM memory can be uploaded or downloaded, in several

popular data transfer formats, to or from other equipment {such as
computers/controllers or PROM programmers) via an RS-232C part on the

back panel. The memory is displayed on the PH 3632 screen and can be
changed directly with front-panel key entries.

..8876 MICRO PROCESSOR PGOS

These Pods provide one-clip connection to various micro-processors.
These Pods must be used if a disassembler mode has been selected.
The following Pods are currently available:

Pod Type number Micro-processors supported

7777 7ew 86 Intel 8085,8031,8032,8035,8033 and 8040
PH 8866 Motorola 6800, 6802 and 6808
PM 8867 Motornia 6609, B6809E
PM 8868 Rockwell 6502, 6512, 65C02, 65C102 and

6SC112
PM B886Y Zilog 780, 7Z80A, Z280B and Z80C
PM 8870 National semiconductor NSC800
PM 8874 Motorola 68000, 68010
PM 8876 Intel 8086, 8088
THRESHOLD : Fixed TTL

PH 8880/00 AROM EMULATOR MOOULE

PM 3632
Edition

The PH 80880 ROM Emulator Module consists of:

-PH 8864 Rom Emulator Pod
-PH 8880/20 RS-232 Communication Card (located inside the Analyzer)
ROMs supported : 2716, 2732, 2764 and 27128
ROM socket plugs : & per Pod
Address bus {(all ROMs) : 14 lines, assumed common
Data busses HEY
B-bits each, independent for 8- or 16-bits
targets.
Timing : Tace : 200 psec
Tece : 200 nsec
Toe 70 nsec
[ol 2.1 mA
Vol 0.5 Vv
Qata base interface : RS-232 C
Uploads/downloads in hex format
Qata editing : From PMH 3632 front-panel keys
-1 - g -
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PH 8880/20 ARS-232 CONTROL CARD

Used in conjunction with the Rom Emulator for upload/download of emulation
memory.
This unit must be installed inside the analyzer.

Other applications are : Upload/Oownload system set-up files aor
reference memory contents, in conjunc-
tion with the PM 8880/40/S0.

Printer interface for printing a page
in STATE, OISASSEMBLY or auto sequence

modes.

PM 8880/30 OISA ROM BOARO

This board is required for disassembly of micro-processor programms, and
must be located inside the Analyzer,

For each Oisassembler a specific Oisa Prom must be present on this board.
The Oisa Prom is included in delivery with each Micro-processor Pod.

Up to eight different Disa Proms can be located on the 0isa Rom board.

PM 8880/40 SET-UP MEMORY

This unit has of a non-volatile memory which can store upto eight
complete system set-up files,.

Each file can be assigned a B-character name and a status of "protected"
or "unprotected"”.

Set-up files can be uploaded or downloaded via the PM 8880/20 RS-232
communication Card.

This unit must be located inside the Analyzer.

PM 8880/50 SET-UP ANO GATA MEMORY

PM 3632
Edition

This unit has of a non-volatile memory which can store upto eight
complete system set-up files and one complete data memory {(8kxé).

It alse has one 8K x 4 RAM to be used as a reference memory (B memory).
The set-up files function as described under "Set-up Memory".

The reference memory can be partitioned into 1, 2, 4, or 8 equal

segments which can be saved in non volatile memory,

These saved segments can then be used by the various set-up files, either
singly or in the automatic sequence mode. Each saved data segment can

be assigned a 6-character name and a status “protected” or "unprotected".
Oata segments and setup files can be uploaded or downloaded via the

PM 8880/20 RS232C Communication Card,

The unit must be located inside the Analyzer.

Service Manual August 1985
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1.5 BLOCK DIAGRAM (see fig. 1.2)

1.5.1 GENERAL

This chapter only describes the block diagram of the complete unit, and all its
options.
More detailed block diagrams are enclosed in the circuit descriptions of the
functional blocks.
As shown in figure 1.2, the PM 3632 logic analyzer has three major functional
blocks:

1. a data input pod

2. the PM 3632 mainframe

3. up to three option boards.
To collect data, an input pod must always be connected to the mainframe. The
mainframe contains circuitry that collects the data, recognizes trigger
conditions and displays the data on the CRT. Optionally, a ROM emulator module
(1 or 2 pods) may be added and used concurrently with all other functions.

Data is first buffered in the pod: in some of the pods, it is then registered.
The switching between internal or external clock is done in the pod also.

The data next passes through the input demuliplexer to the data acquisition RAM
in the mainframe.

This process continues as long as the unit is active (i.e., the START key has
been depressed, but no stop condition has occurred).

Once the recording process has been stopped (via triggering or manually), the
data is read from the RAM by the processor and displayed on the CRT in the
format selected by the user.

The PM 3632 mainframe consists of a power supply, keyboard, CRT, and the capture
board. The capture board handles all basic processing and control functions for
the mainframe.

The capture board actually is a palr of snap-apart boards which have been
permanently connected via four 25-pin jumper cables.

The larger (lower) card is mounted to the bottom of the box, and contains the
input demultiplexer, data RAM, clock generation and dividing and option card
interface.

The smaller (upper) card is mounted on the side, and contains the microprocessor
and related components, as well as the trigger circuits.
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1.5.2 MAINFRAME

The data signals coming from the pod are processed directly by the input
demultiplexing circuitry.
This circuitry operates in one of four input data width: 4, 8, 16 or 32 bits.

In all data width modes, the circuitry’'s output is 32 bits wide and changes
at a maximum rate of 12.5 MHz.

For processing of 4-bit input data, 8 samples are clocked into one 32 bit word,
which lowers the word rate by a factor of 8.

This allows the input data to be sampled at 100 MHz, while the output changes at
only 12.5 MHz.

Data coming from the input demuliplexer is routed to two major circuit areas:
the data acquisition RAM and the trigger RAM.

The data acquisition RAM is normally written into, with each frame of data

(a frame in 4-bit mode consists of 8 samples; a frame in 8-bit mode consists
of 4 samples, etc.). The exception to this occurs if the data is not qualified
by the data qualification circuitry associated with the stop circuitry.

The demultiplexed data is applied to the address pins of the trigger RAM.

This RAM is loaded with data which corresponds to the desired trigger action
for each input combination of data, applied to the address. The trigger RAM is
loaded by the microprocessor before data acquisition is begun and with patterns
that depend on the triggerwords defined by the user.

The output of the trigger RAM drives a sequence controller which keeps

track of sequential triggering and activates the stop circuitry when the
correct sequence of triggerwords has occured in the data stream.

The feedback and output decoding for the sequence controller are accomplished
using RAM.

The microprocessor does nothing during data acquisition, except monitor the
keyboard and refresh the CRT.

After data acquisition has stopped, it provides data processing and formatting
for the operator input functions.

When the START button is depressed, the microprocessor fills the trigger

and sequence RAMs with the correct patterns and sets the start/stop logic

to begin recording.

The microprocessor also handles auxiliary functions (compare, search, upload,
download, etc) and post-data functions (disassembly).
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1.5.3 PODS

There are three basic types of data input pods:

1. logic pods

2. microprocessor pods

3. bus pods
All signals to and from the circuit under test are transmitted via a data input
pod. The basic purpose of all data input pods is the electrical buffering of the
input signals as close as practical to the source; in may cases, the data is
also registered in the pod to reduce skew.

All data input pods connect to the PM 3632 via the front-panel connector. Only
one data input pod may be connected to the PM 3632 at a time.

Logic Pods

Data, clock, and qualifier signals are first thresholded and high-impedance
buffered in the logic pod.

The data and qualifier signals are then clocked into a register, via either an
internal or external clock, as selected by the user.
The physical clock switching is done in the pod.

32-Channel Logic Pod (PM 8860)

This pod is part of the standard delivery of the PM 3632.
It functions at word width of up to 32 bits and at speeds of up to 100 MHz
(70 MHz with external clock).

4-Channel fast pod (PM 8862)

This pod processes only & channels of data at clock speeds of up to 100 MHz.
It also detects glitches that occur between two clock samples if commanded to
do so from the mainframe.

Microprocessor Pods

There are many types of microprocessor pods; each paricular pod is designed
specifically to accomodate one or more particular microprocessors. In all

these microprocessor pods, various control signals from the microprocessor are
used to develop a clock at the approriate time during each external memory, I[/0,
or interruptacknowledge cycle. These and other signals are also used to form

a status code that identifies the type of microprocessor cycle that has occured
(necessary for disassembly). Address demultiplexing is also implemented whenever
required.

Address, data and status are then passed up to the mainframe along with the
derived clock, if it has been selected.

Bus Pods
A bus pod is functionally almost identical to a microprocessor pod, except it is

implemented as an extender board for the particular type of bus.
The only bus that is supported now is the STD (standard) bus (PM 8863).
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1.5.% OPTIONS

Five types of option boards are currently available:
1. The Disa ROM board (provides microprocessor code disassembly).

2. The RS 232C communication card (stand alone or as a part of the
ROM emulator module).

3. Setup memory

4., Setup/data memory

5. Composite video output

All these boards are internally installed in the PM 3632 by plugging them into
edge connectors on the capture board, which connect them directly to the
microprocessor address, data and control busses (except for the video output card).
Only three options can be installed at a time (+ video output card). There is

no specific connector for any option board; each board may be put into any
connector.

Disa ROM board (PM 8880/30)

The Disa ROM board provides disassembly for microprocessor codes.

Upto eight different PROMs may be plugged in at any of the eight sockets at this
option board (a 27128 however can only be installed in sockets US...UB8).

It also contains some extra scratch pad RAM.

RS 232C Communication card (PM 8880/20)

The RS 232C communication card contains both, PROM and control circuits to:

1. communicate with the ROM emulator pod(s)

2. upload or download: system setups, reference data (8 memory), ROM
emulator data.
Communication is possible with every device or host computer that can
communicate in hex format via an RS 232C connection.

3. make a hard copy on a printer of the state list, disassembly list
or results of auto sequence {(only one page at a time, press f&).

Setup / Setup & data memory (PM 8880/40, PM 8880/50)

The Setup and Setup & data memory options contain EEPROM and UVPROM.

The program stored in UVPROM mechanizes all compare functions and the non volatile
storage of setups or data in the EEPROM,

The board layouts of the setup memory option and the Setup data memory option

are the same,

The only difference is that the Setup data memory has some extra EEPROMs, some
extra RAM and different control software.

Composite video output (PM 8880/80)

This option can be installed in addition to a maximum of 3 option cards. It
generates a composite video signal which can be applied to other monitors.
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ROM emulator module (PM 8880/00)

The optional ROM emulator module consists of the RS 232C communication card and
one ROM emulator pod.

The pod connects to the RS 232C card via the back panel.

This pod contains 16Kbytes RAM configured to emulate popular PROMs. The PM 3632
will accomodate either one pod or two pods used together (which enables you to
emulate 16 Kbytes of PROM).

The pods are configured and data is written to them via a serial link (not the
RS 232C link!) which is controlled by the RS 232C communication card in the
mainframe.
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1.

from the introduction of the PM 3632 and its options,

HARDWARE/SOFTWARE COMPATIBILITY

the PM 3632 and on each option board fit to each other.
Also each hardware versions of an option board can be used in any PM 3632 in

conjunction with any other option board.

Indication of hardware revnsxon.

NOTE:

all software releases in

1. since the introduction of the 68000/68010 and 8086/8088 micro-

processor pods,

there is one exception to this statement.

These

microprocessor pods can only be used succesfully when main soft-
ware release L (or higher) is Installed.
2. For the same software revision,

The new standard stickers have the following syntax:

Capture board

Setup memory

Setup OData mmory

Disa ROM board

RS 232C communication card

Indication of software revision,

MHainframe, english Software

Mainframe, french
Character gen.

Set up memory,

Setup Bata memory,

RS

PH

PH

PH

PN
PH

PH

PH
PN

Triggerprom for

232¢C

8865

8866

8867

88686
6869

8870

6874
aa1e6

Software
Software

Software

Software

comm. card, Software

disa, Software
disa, Software
disa, Software
disa, Software
disa, Software
disa, Software

Software
Software

Software & hardware revision
in STATUS display: KB (LB)

Software ravision K
Hardware revision B

16-bit disa s,

920-0530
920--0587
320-0587
920-0545
320-0552

revision

revision
revisgsion

revision

revision

revision

revigsion

revision

revision

revision

revision

revision

revision
revision

revisgio

at Prom

I PO RXUWLIOOTMOODOmODTIMMITOOODDODOOTr T X

there may be a different indication
at the proms. The indication on proms which have not yet the stan-
dard prom sticker,may even differ from one instrument to another.
The most common indications are listed below.

REV.
REV.
REV.
REV.

PH KO and K81
M4POO-L and M4PO1-L
MéFOO0-L and M4FO1-L

A
A

REV.
MCHO1
REV.
MSMO0-B
REV.
MABOO -8
MABOO-C
REV.
REV.

MREOO

REV.
NINOO-E
MINDO-F
REV.

]
)

-H

M?272-7.

no REV indication
no REV indication

F, BIGCHR
-6
B, SMO0B0O

B, ABO32

ROMENMU
ROMENU

NDISIN

8, 0S6800

H6800-C
REV.
M6300-0
M6900-E
M6300-F
REV.

M6500

REV.
REV.
HZe00-2
MZ800-K
REV.
MBNOO-A
M6K00-B
HB8600-A
MTE00-A

8
; M6800-8B
A

-C
W, 28
3, 28

D, DS68B09

DS6502

0
0

A, NSC80O

of the mainframe are indicated

(L)

{capture board)

4100

F528
A261
3E88
6900
6900
AGB7
AG87
ASBB
ASB8
BDOD
cescC
2193
2193
3787
3787
EF30
F318B
FS18B
FBFB
35BA
3584
2585
9F 45
6E17
BE17
396C
8638
6638
F24A
00AB
00AB8
2F70
ES88
B2F3

on option boards and PN 3632 capture board:
REV. B8

Checksum:

and 16C1
and 5B86
and 3FSA
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1.7 PROBLEM REPORTS AND CHANGE REQUESTS

In the end of this chapter you find some problem reports and 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 specifictions detailed in the PM 3632 manuals and when it cannot be repaired
through normal service/repair.

Alternatively, the form can be used to describe suggested enchancement or im-
provements to the equipment as described in the current specification.

NOTE :
Use a separate form for each PROBLEM REPORT or CHANGE REQUEST, thus do not

enter more than one subject on a form.

WARNING:

BEFORE FILLING OUT A PROBLEM REPORT OR CHANGE REQUEST, EITHER REMOVE THE
THREE LAYERS REQUIRED PER REPORT, OR PLACE A BLOCKING PLATE UNDER THE THIRD
LAYER TO ENSURE THAT ONLY THE REQUIRED NUMBER OF DUPLICATES ARE PRODUCED.
THESE FORMS ARE CARBON COATED. THEREFORE NO ADDITIONAL CARBON PAPERS ARE
REQUIRED.

PM 3632 Service Manual August 1985
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INSTRUCTIONS FOR COMPLETING

PM 3632
Edition

SECTION REQUIREMENTS

Purpose: Indicate the type of report with a
cross in the appropriate box.

Priority: Indicate the appropriate priority
with a cross in the correct box.

Submitted by: Fill in full details of the
customer's address, because the
yellow copy will be used for
acknowledgement of reception of the
form while using window envelopes.
Therefore use, if possible,
typewriter or write print letters
with ballpoint pen.

For the same reason write on the
printed lines only as far as they
reach.

Also do not forget your telephone
and telex number!

Description Give a complete description of the
problem or a detailed description
of the change requested.

Attached Materials Do not forget to indicate whether
or not you have attached diskettes,
listings or other letters.
Attachements are very useful for
quick responses because it gives
details of the problem.

Affected HW/SW Please give the requested details
of (only) the relevant HW/SW
configuration when the problem was
met. It helps us to judge if an
update version of your PM 3632 may

be required for solving your
Problem/Change Request,

PHILIPS USE ONLY The boxes indicated in this way are
completed in the OTE Supply Centre
and therefore restricted for
Philips use only.

Before returning the yellow copy to
the customer the PR or CR number
and date of reception are filled
out first.

After completing, mail the entire set, top form plus copies to
the mailing address listed at the bottom of the form.

Service Manual August 1985
2.0
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2. MAIN FRAME. CIRCUIT DESCRIPTION

2.1 GENERAL

This chapter describes the PM 3632 main system. .

For an overall understanding of the functioning of all the separate blocks,
refer to the block diagram (figure 1.2} first.

A more detailed block diagram is shown in figures 2.1 and 2.2 (microcomputer
and analyzer function respectively).

This block diagram will not be explained in detail, but can be used together
with the circuit descriptions.

These circuit descriptions contain no unit drawings. All component numbers
are printed on the pc board which makes them self-explanatory. How all the
pc boards are connected is shown in figure 2.3.

Figure ?.4 shows all the connectors at the capture board and the front panel
with all the signal lines that are connected via these connectors.

In all circuit descriptions, a * behind a signal name indicates that it is low
active. In the diagrams, the corresponding signalname has a horizontal bar
above 1it.
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Figure 2.3 : Interconnection between units.
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SCLK
SCPENZ
SCPSEL
SI0BIT
SIG O
SI6 1
SI6 2
SI16 3
SI6 4
SIG S
SIG 6
SI16 7
SIG 8
S16 9
SIG10
SIG11
SI612

SI613

SI615
SIG16
SIG1Y
S1618
SI1619
S1620
SI1621
S1622
S1623
$1624
$1625
S1626
$1627
S1628
S1629
SI630
SI631

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
SIG14 |
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
!
|

SIGSELOC

Selected clock

==2s===

Selected clock pulse enable
Selected clock pulse select

Serial

Input
Input
Input
Input
Input
lInput
Input
Input
Input
lInput
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Iinput
Input
Input

Input

input data,

channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel
channel

channel

channel
channel
channel
channel
channel
channel
channel
channel

channel

0

N

10
11
12
13
14
15
16
17
18
19
20
21
22

KR

addresscounter

Oemultiplexers signal select D
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2.2 CAPTURE BOARD

2.2.1 MICRO COMPUTER (AND USER INTERFACE) + CLOCK GENERATION.

Micro computer and user jinterface

The basic user interface, including keyboard and CRT handling, is provided by
an 8085 NMOS microprocessor.
It and its associated circuits are located on the smaller part of the Capture
Board and are illustrated in figure 2.6 and 2.7.
This portion of the machine can be subdivided into several sections:
*ROM, RAM, and associated decoders which support the program execution.
*An 8276 (small System CRT Controller} and associated components
support the CRT.
*Several 8155s (PPI's) are used to provide RAM, I/0 and timers.

U120 is the 8085-AH main microprocessor (figure 2.6).

Its clock is supplied by a 6.2016 MHz signal produces elsewhere on the board
(see clock generation). U101 inverts this clock to drive X2.

€135, R107 and associated diode provide a powerup reset to Pin 36 of the
processor.,

NOTE: In earlier instruments, the power-up capacitor is slightly too small.
This causes sometimes a bad power-up for the uP, due to which the unit
stays beeping after switch-on. A small increase (from 10 uF to 22 uF)
of this capacitor (C135) will solve this problem. This will cause the
unit to beep a little longer after power-up, but the power-up of the
microprocessor is ok.

A nicer solution for solving the problem, is changing the power supply.
For this, see chapter 2.4%.

Ut01 buffers the interrupt line from the option cards and drives the INTR pin
of the microprocessor.

The option card interrupt outputs are "wire-ored” to procedure the input of U101
(refer also to chapter 4}.

Pin 7 of the microprocessor (RST 7.5) is driven by the stop logic (U114, see
figure 2.14),

Pin B {(RST 6.5) is driven by the CRT controller and interrupts for each new
line of characters (signal B8ROY : Buffer Ready).

The address & data bus outputs from the microprocessor are latched to form the
lower address bus by U112 (by means of the ALE pulse).

These lower eight address bits and the next five higher address bits are
applied directly to PROM sockets U113 and U121.

Chip selects for these devices are decoded uniquely and directly from the
upper addresses by U115 and U117.

The address spaces for these PROMs are indicated on the circuit diagram

(refer also to the memory map, figure 2.5).

U103 and the associated gates provide chip selects for the 8155s (PPI's)

and the CRT controller (8276).

CRT controller.

The Chip select (CS*} input and the Command/Parameter {(C/P*)} input of the

8276 are only used to select the CRT controller during initialisation of the
video screen. The microprocessor writes the information that defines the video
screen into the command and parameter registers directly after power-up.

Inputs Buffer Select (BS*), WR* and RD* are used to fill the video buffer of the
8276 with a new line of characters..

PM 3632 Service Manual August 1985
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U119 synchonizes the CRT sync. signals and video attributes from the 8276 with
the output of U110,
VSP (video Suppression) : is used for switching on or off the

video signal (blinking cursor).
RVV (Reverse Video) : inverts the video signal.
VRTC (Vertical retrace) : vertical synchronisation signal.
HRTC (Horizontal retrace): horizontal synchronisation signal.
GPAO, GPA1 (General Purpose Attributes): are used to define the vertical

lengths of the cursor (timing display)

U127, 8101, and their associated components form four levels of video, including
black.
The three signals-video, vertical sync. (VRTC), and horizontal sync. (HRTC)--
are connected to the CRT monitor.
The 8276 interrupts the microprocessor (BRDY) whenever its internal line buffer
is empty.
The microprocessor then fills the buffer with a line of display characters.

1

!

U105 is used to derive the character clock (CCCK=VIDLOD) from the 6.2016 MHz
dot clock (dot clock is 6.25 MHz for units connected to a 60 MHz. mains).
U105 also drives the cursor generators (Timers in 8155's), for which there are
two similar circuits:

one for the main cursor

one for the reference cursors (time measurements)

Only the main cursor will be described here.

U125 is clocked to a "one” at the beginning of each line (by means of HRTC),
which enables clocks to the timer in U134 via U115. Signal TRACGATO and the
clock signal coming from U1050B generate four clock pulses in one character.

When the timer expires, U125 will clock to a "zero", again stopping timer clocks.
U114 delays this signal slightly, and U108 decodes the time between these two
events as the cursor time (2 dots).

The two cursor signals are mixed at U107 Pin 3.

{The other circuit is similar, but uses two timers so the cursor width can be
varied for time measurement displays.)

There are five 81555 on the microprocessor bus; each contains 256 bytes of RAM,
a timer circuit, and 22 bits of I/0 (see figure 2.7 also).

81555 demultiplex their own address from the processor data bus, and must be
provided with the ALE signal.

Signal I0/M* (A12) indicates whether the RAM or the I/0 parts are addressed,.
Most [/0 signals and timers will be described later along with the circuits
they are used in.

Pins 29-31 of PPI U136 drive U132, which decodes them for row selects for
scanning the keyboard.

The columns on the keyboard matrix are then returned to Pins 1, 2, 5, 37, 38 and
39 of U136 to complete the scan circuit (done in software}).

The keyboard is shown in figure 2.8.

Buffer 150 (figure 2.7) is used to read the identity of the connected pod and
to write clock and qualifier selection signals to the pod. The direction is controlled
by means of signal POODIR (comes from the microprocessor via PPI U15)
Buffer U64 is used to buffer some control signals for the pod:
write signal for pod (BFPQDWRT)
pod select signals (BFPODSEL) which determine the pod mode
internal sampling clock (BFCLKOUT)
These control signals will be described with the pod with which are used.

PM 3632 Service Manual August 1985
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CLKOUT: source:
10ns 100 MHz 1862, U61)
20.......70 nse 100 MHz 1U62, U61)
B0ns.....9.9 us 20...70ns (US9,
10us.....200 ms 40 ns, SO ns>
>{u851,
1 us, 12.S5us)>

NOTE: ust,

U6o)

Us2)

direct, U6

Us9, Uus
Us1, US
Timer U

-0

Us2, U5S9, U0 are selected components. When changing these, only
order the components listed in the spare parts list (see chapter 2.5).

Multiplexer US53 is set used to select the required path for the internal clock

signal to form signal CLKOUT.

and CLKSELOt

U59 and U560 {count up/down,

({come from the microprocessor via PPI U16).
Signals CNPRE 0...CNPRE 7 (counter preset) are used to load a certain value in

the counters for correct division of the 100 MHz signal. These signals come from
the microprocessor via PPI U136.
Signals PRESCALO...PRESCAL3 (prescale) are used to set the modes for counters

the microprocessor via PPI U16.

The internal sampling clock CLKOUT goes to the pod via buffer UB4.
itself the selection is made between internal or external clock.
clock comes back as signal SCLKO02 (via U45,

shift left/right,

hold) :

This is done with clock selection signals CLKSELO

These signals come from

In the pod
The selected

see figure 2.14) and is connected

to U65 that sets the different clock signals for the input demultiplexers

(signals SCLKPO...SCLKP3).
pulse select) and SCPEN {clock pulse enable).

LIST OF SIGNAL NAMES (diagram 2)

SIGNAL NAME

DESCRIPTION
GENERATED ON
USED ON

SIGNALNANE
|

oun
i 1]

>N
[~ =~ T R P r apry .
NS ODUNleWwN=0OWoON Y

> P
[~X—~]
-

ADS
ADG
ADT
AORLOD
ALE
BPFREG
BROY
CCLK

.
.

.o

This setting is done by means of signals SCPSEL (clock

Is the signal name that is used in the diagrams. A * indicates

that it is an inverted signal;

in the diagrams these are

indicated wilh a horizontal bar above the signal name.
Describes the meaning of each signal name

The source {diagram number) of each signal name

The destignation (diagram number) of each signal name. A ? indi-
cates that the source cannot be defined (for example one signal-
but only one can be connected).

name can come from different pods,

A 'BD'

BESCRIPTION

Addressline 8
Addressline 9
Addressline 10
Addressline 11
Addressline 12
Addressline 13
Addressline 14
Addressline 15
Address/data line O
Address/data line 1
Address/data line 2
Address/data line 3
Address/data line ¢
Address/data line 5
Address/data line 6
Address/data line 7
Address counter load
Address latch enable

Beep frequency
Video buffer ready
Character clock

GENERATED
ON DIAGRAM

indicates that it is a bidirectional signal.

USED ON
T1AGRAM

OONI N = b wrd d b cd b h b cd ah b b b b ok O YN BT

122,23
021,22,23
1.22,23
1.,22,23
1,22,23
1.22,23 BO
1,22,23 BD
1,22,23 80
1,22,23 BD
d.NN.Nwmo
d
a
d

122,23 BD
122,23 B0
122,23 BD
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LIST OF SIGNAL NAMES (diagram 2, continued)
SIGNALNAME | OESCRIPTION !} GENERATED | USEOG ON

i ! ON DIAGRAM | DIAGRAM
TWC2 I Trigg ord C, RAM 2 2 I 1,86
TWC3 I Trigg queqa C. RAM 3 I 2 } 1.6
TWOO | Triggerword 0, RAM O 2 i 1,6
TWo1 ! Triggerword 0, RAM 1 2 X it 1.8
TWD2 | Triggerword 0, RAM 2 12 I 1.6
TWO03 !} Triggerword 0, RAM 3 2 | 1,6
VIDED !} Video signal b2 it 1,6,7.8.,31
VIOLOAO* !} Viden load 12 1 2
VRATC | <mqnmnu~ retrace 1 2 i 1,6,7,68,31
WR* | Write signal 2 1 1,2,3,6,21,22,23
LIST OF SIGNAL NAMES (diagram 3)

SIGNAL NAME

DESCRIPTION
GENERATED O
USED ON

SIGNALNANE

6.2016 MHz
6.25 MHz
At2

A00

AD1

AD2

AD3

AD 4

ADS

ADG

AD7
AOROVA
BFCLXOUT
8FPOOSELD
BFPOOSEL?
BFPOOSEL2
BFPODWRT®
cLKouT
CLKSELD
CLKSEL1
CNPREO
CNPRE1
CNPRE2
CNPRE3
CNPRE4
CNPRES
CNPREG
CNPRE?
DELAYX
OLYCLK
ENG2*
0POSELY
OP1SEL*
OP2SEL*
OPSEL*
POOCS*

PM 3632 Ser
Edition 2

Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

Describes the meaning of each signal name

The source (diagram number) of each signal name

The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined {for example one
signalname can come from different pods, but only one can be
connected) .

N

.

A 'BD' indicates that it 1s a bidirectional signal.
| OESCRIPTION ! GENERATEO { USEO ON
| I ON a~>a=>x ! DIAGRAM
l | |
! Internal sampling c¢lock source i 3 | 3
| Video and uP clock I3 1 1,2,6,21,22,23
!} Video and uP clock 13 | not used
| Addressline 12 I 2 3
| Address/data line O b2 i1 3 80
| Address/data line 1 2 i 3 BD
| Address/data line 2 b2 I 3 8D
| Address/data line 3 2 i 3 B0
| Address/data line ¢ b2 I 3 80
!} Address/data line 5 12 ! 3 BD
| Address/data line 6 12 I 3 80
| Address/data line 7 2 I 3 BD
| Address counter overflow i S i 3
| Buffered int. sampling clock, out | 3 o1, 11,13
| Buffered pod select D I } 1,11,13,16,18,19,20
| Buffered pod uonmnn 1 13 I 1,11,16,18,19,20
| Buffared pod select 2 I3 t 1,11,16,18,19,20
| Buffered pod :q—pm i3 I 1,11,13,16,18,138,20
| Internal sampling clock, out i3 I 3
I Internal sampling clock, select 0O | 3 3
I Internal sampling clock, select 1 | 3 I 3
| Counter preset 0 I 2 I3
! Counter preset 1 2 i3
| Counter preset 2 12 I 3
! Counter preset 3 12 I3
! Counter preset 4 | 2 | 3
| Counter preset S b2 i3
| Counter preset 6 2 3
| Counter preset 7 I 2 i3
| Final delay finished 1 3 I 1.6
I Final delay counter clock 1 6 i3
| Enable 62 channel mode P2 i3
I Select opti slot O ! 3 i 1
!} Select option slot 1 ! 3 | 1
| Select option slot 2 I3 } 1
| Option select; slot 0,1 or 2 i3 1 21,22.,23
I Chip selact pod buffar 2 i3

-2 - 15 -
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Figure 2.6 : Capture board, microcomputer (2).
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TO MEMORY
REGISTERS _ — _
U3e SIGO

cLkao & ts h ts 1
CLkao cLkQ1 ? ? ? ? ?
25 MHz
max. CLKQ2 ? ? *u ?
CLKQo cLKQ3 ? ? ? ?
SIGO _ v30 _
MREGEN q ﬁ ﬁ
(save data in
registers ) .
CLKQ1 12.5MHz max.
u3s 04 05 Y 0s 0
U6 01 0 n" 0
CLKQ1 u3o ) 15 1, 16 0
u2s 2 1 12 1
v22 u22 13 17 03 Y
u21 13 1 03
Ui 0 18 0, "
U13 0 1 0
CLKQ2 ¢ ¢
Os 05
samplel,5 sample 1,5
latched ﬁ Latched “ “,.
CLKQ2 12 12
17 17
(V)3 13 03
18 18
0% 0,
CLKQ3 eight samples
in v.u..»u_.—o— to
registers.
cLKQ3 9 MAI0S81

Figure 2.9 : 100 MHz sampling.

REGISTERS
u3s si6¢ [ L | 1| L
TLKQO ! t, . t, t, t,
25MHz |CLKQ1 t, t , t, t,
CLKGO max. qcika2 | t, t, t, t,
CLKQ3 4 t 4 t, 1
MREGEN
CLKQO (save data in
registers)
SIGO _ _ 12,5MHz max.
u30
_ U3 0 1 1 0, %
CLKQ1 U 0 1 1 0
u3o 14 h 0 13 1
u29 1 1 0 1
u22 0 0 1 0 0,
cLKkQ1 U2 0 0 1 0
Ui 1 1 0 13 1
u22 [VRK) 1 1 0 1
% i3
SIGO y o
CLKQ2 s160 419 13
[ 04
1 0
SIG4 A
02 02
cLka2 SIGL “w wﬂ
SIG4 _c_ h_ \
4 samples of
2 channels in MA10979
parailel to
CLKQ3 registers.
CLKa3
Figure 2.10 : 50 MHz sampling.
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PM 3632 Service Manual August 1985

Edition : 2.0



N’

G86¢ 3Isnbny

0°2 : uoT3ITP3
Tenuey adTAIaS 2E9E€ Wd

Burtdwes zHW 621 :

L0 WW

[4e} R k)

€n 5751
_ — €ONTD| s

051s
[4e) mhe
’n 8IS
TOMD;
_NS_ 3515
LOY13
‘xew NIzm.N—
©N12 = N39IBW &N
L] won 02918
EW ZHWS'TL
£ON12 =ZON19= LON19= 0013 ¢ SXI013
_95_ 8015
o2
o WoLS
00XM12|
8eNn
syaLs|93y e oz
AHOW3IW OL

Buttdwes zHW 62 *

212 8aInb1y

L2 aanbry

012
‘510351602 [de) R o]
0860LY N 0} 1ey)esed
ul sjauueyd 9
40 sa\dwes z
nn
\\_ 091S
I b —L
(21 zgf OIS ZonNI
t :w 8 9IS
20 b
M— M_ y91S
0 [4e)p]
1 1y
20 Now 09IS
i W en 24|
9
W 4% W L) W %n r_ 7918
b W in L} R )
W L] W 41 W un
b H 344
‘o 4] t % W oen
" W 9N LOM12
‘o % Jy ] W sen
KRW ZHWSTL
.u._oum_m-._v oen
ul B)Ep JAES | o1
h h h N393¥W _II_ 891S
. . 00%12
z L z 1 £OX1I
T T T T TR0
1 — 1 918 oO¥1
1 1 1 891S
pEgEp! 1 M y91S
SY315193Y _3:_ [45183
U L UL oeis ANOW3W 0L



2.2.3 DATA ACQUISITION MEMORIES

U558, U56, and the delay line (U57) form the clock for the data acquisition
memory (see figure 2.14). Also the clock for the trigger circuits is generated
here {(TRGCLK).

Ut...U8 form the data acquisition RAMs.

These 4-bit-by-1024-word memories store a total of 32k bits.

Us1, U42 (8 address lines) and U39 form the address counter for these RAMs.
Each time a 32-bit record is ready from the input demultiplexers (U433, etc.),
U56 (pin 10) clocks this counter and causes a write operation. U40 detects
address overflow (signal ADROVR) of the address counter, which does not occur
for a small numbers of clocks (those which are less than one memory full).

The overflow only occurs after the trigger condition is fullfilled (signal
TRCCNTEN; trace count enable), and thc memory is full. Otherwise this counter
continues tb roll over repetitively until a trigger condition is encountered.
The microprocessor can read signal ADROVR via its serial input (via U53, see
figure 2.7); this is necessary for correct data reconstruction.

Signals CNPREOD...CNPRE7 (counter preset) TADBSET, TADSCCR, TAD9SET, TADICLR
and ADRLOD (address load) are used to address the data acquisition RAMs when
the microprocessor wants to read the contents of the RAMs after data acquisition
has stopped.

The I/0 busses TRCDO...TRCD31 from these RAMs are also connected to U15 and U16
(PPIs, see figure 2.7) so that the microprocessor can read out the contents of
this RAM.

2.2.4 TRIGGER AND SEQUENCE CIRCUITRY

Ug, U17, U25 and U33 are the trigger RAMs (see figure 2.14).

In all modes except 32- and 62-bit, its address lines are driven by the same
data as the data lines of the data acquisition RAMs (TRCDO...TRCD31 via MUXes).
In 32-bit and 62-bit mode, these signals are taken directly from the input
registers of the input demultiplexer. Signal MODE32 selects the multiplexer
inputs (U10, U111 etc).

Only in these two modes data qualification is possible.

The trigger RAM is loaded with the correct pattern by the microprocessor just
prior to the start of recording (signal STORE).

If a data sample (used as address lines for the trigger RAMs) corresponds with
a selected triggerword, the coresponding outputs of the RAMs will be active.
These outputs are logically "anded” or “ored”, as required by U128 and U130
(see figure 2.15).

In 4, 8, 16 and 32 bit modes, only 1/4 of the trigger RAMs is used.

A second quarter is used in 32 bit mode for state qualification: In that case
the enable word and disable word are both located at the position of triggerword
0, while TRCSTAT (trigger control state) does the switching between the two
quarters (see also figure 2.13).

The second half of the RAMs is used in 62 bit mode.

The 62 bit mode is used when a 16-bit microprocessor pod is connected to the
logic analyzer. These pods divide a maximum of 62 input channels in two frames
of 31 bits (signal FRAMEG2 indicates which half is currently in the analyzer).
For triggering on the second half of the 62 bit triggerword, the triggerram is
switched-over to the second half (signal FRAME62, see also fig. 2.13).

Signal TRGEN (trigger enable) is used to enable triggering after the correct
pattern is loaded in the RAMs.

PM 3632 Service Manual August 1985
Edition : 2.0
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The enable word also toggles JK flip flop U125, Now signal TRCSTAT ({(trigger
control state) switches the trigger RAMs to the second quarter. These

RAMs will now start searching for the disable word (stored at the position of
word D). When the disable word is found signal TRCCNTEN will go "high” again
which disables the address counter for the data acquisition RAMs.

Signal TRCSTAT switches the trigger RAMs to the first quarter again to search
for the enable word again.

Signal LASTGAT is formed via register U122 and is used to hold signal TRCSTAT
to the level that it is just set to by the enable or disable word (via U109),
until the next qualified word appears.

In 62 bit mode signal DF62 (via U122) holds signal TRCSTAT to the just set
level until the next qualified word appears. In this case, state qualification
i5 only possible on the first 31 bit frame of the 62 bit word.

Only qualified words should be able to increment the final delay counter.
This is done via U118 output 5 which enables the clock for the delay counter
(via U122, U108), however this is done one clockpulse later than the one that
belonged to the qualified word. Therefore the last qualified word will not
increment the delay counter.

The enabling of a final clockpulse for the delay counter is now done via the
feedback of the "enable pin” pin 3 of U137. This enables one more clockpulse
(via U118 pin 5); that stops the final delay counter.

2.2.6 OPTION CARD INTERFACE

The three connectors provided on the Capture Board for option expansion

are a direct expansion of the microprocessor bus, with the exception of
OPINT* and OPSEL* (see figure 2.4, J3, J& and 315).

OPINT is buffered and applied directly to the interrupt line of the processor.

This signal is "wire-ored”.

OP?SEL is the option card select line.

There are three option select lines (?=1, 2, and 3), generated by U15
(see figure 2.7)

Each option card is enabled when its option select line is low; it then
provides overlay RAM, ROM, and/or I/0 as required {see also figure 2.5;
memory map).

62 BIT
MODE
STATE
QUALIFICATION
TRIGGERING

T T T
WD, | WDg | WO | wDp
1 1 1

I 4---.“2

{woe
H
o T
LBITS

FRAME 62

"
= BITS \

J MA11052

T

]

]

[}

)

1

]

1

1

]

]

1

1

]

d
.

Figure 2.13: Trigger ram.
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SIGNAL_NAMES (diagram 5, continued)

SIGNALNAME | DESCARIPTION | GENERATEO | USED ON
) ! ON DIAGRAM | DIAGRAM
i ) ---_ T | |
SCLKPO | Select clock pulse 0 b2 IS
SCLKP1 | Select clock pulse 1 b2 i 5
SCLKP2 I Select clock pulse 2 P2 |
SCLKP3 !} Select clock pulse V2 Il 5
SCPEN* | Selected clock pulse enable b2 IS
SIG 0 !} Input channel 0 { 10,12,16,181 5 ?
| 1 19,20 )
SI6 1 | Input channel 1 {1 10,12,16,181 5 7
) i 19,2¢ }
SI6 2 ! Input channel 2 l 16,12,16,181 5 ?
i i 19,20 i
S16 3 | Input channel 3 ! 10,12,16,18¢ 5 ?
| | 19,20 |
SIG 4 | Input channel & i 10,16,18,191 S5 ?
| } 20 }
SI16 5 | Input channel 5 | 16.,16,18,181 S5 ?
) 1 20 |
SIG & } Input channel 6 | 16,16,18,19f 5 ?
) 1 2¢ |
SIG 7 | Input channel 7 } 10,16,18,191 5 ?
) 1 20 )
SIG 8 | Input channel 8 | 16,16,18,191 5 ?
} | 20 )
SIG 9 ! Input channel 8 | 10,16,18,191 § ?
| I 20 |
S1610 | Input channel 10 ! 10,16,18,19¢1 S5 7?7
) i 20 )
S1611 !} Input channel 11 | mm.dm.da._w_ 5 7
| | i
SIG12 I Input channel 12 | 10,16,18,19t 5 ?
| 1 20 |
S1613 !} Input channel 13 | d“._m.da.dw_ 5 ?
) 2 )
SIG14 | Input channel 14 | 10,16,18,191 § ?
} | 20 }
SI615 !} Input channel 15 l 10,16,18,191 5 ?
| i 20 {
S1616 I Input channel 16 | 11,16,18,191 §5 7
) 1 2¢ }
S1617 ! Input channel 17 { 11,16,18,191 5 7?7
i 1 20 |
S1618 | Input channel 18 I 14,16,18,191 S5 ?
} 1 20 |
S1619 !} Input channel 18 l 11,16,18,19¢1 § 7
| 1 20 i
S1620 I Input channel 20 | 11.,16,18,181 5 ?
} 1 20 }
SIG21 !} Input channel 21 } 11,16,18,191 5 ?
| | 20 i
S1622 | Input channel 22 l 11,16,18,191 5 ?
| 1 20 )
§1623 | Input channel 23 | mm.dm.da._m“ 5 ?
| |
S1624 | Input channel 24 I 11,13,16,181 5 ? BOD
i 1 19,20 )
S1625 | Input channel 25 } 11,13,16,181 S ? BD
| 1 19,20 |
$1626 ! Input channel 286 } 11,13,16,181 S5 ? BD
| 1 19,20 )
s1627 ! Input channel 27 | 11,13,16,181 S ? BD
} 1 19,20 }
SIG286 ! Input channel 28 } 11,13,16,181 S ? BOD
) I 19,2¢ )
$1629 ! Input channel 29 } 11,13,16,181 S5 ? BD
| 1 19,20 }
SIG30 } Input channel 30 I 11,13,16,181 S ? BD
| I 19,20 }
SI1631 | Input channel 31 } 11,13,16,18f S ? BD
| 1 19,20 )
SIGSELO | Demultiplexers signal select O b2 I 5
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LIST OF SIGNAL NAMES (diagram 5, continued)

SIGNALNAME 1| OESCRIPTION ! GENERATEO | USEO ON
| | ON DIAGRAM | DIAGRAM
| | }

TW81 | Triggerword 8, RANM 1 [ I 1,8

TWB2 | Triggerword B, RAM 2 i 5 . } 1.6

TWe3 ! Triggerword B, RAN 3 i S | 1,6

TWCO I Triggerword C, RAM 0 I 5 i 1,6

TWC 1 I Triggerword C, RAM 1 IS i 1.6

TWC2 | Triggerword C, RAM 2 I 5 I 1,6

TWC3 ! Triggerword C, RAM 3 15 I 1.6

TWhO } Triggerword 0, RAM O I 5 | 1.6

TWO1 } Triggerword 0, RAM 1 IS I 1.6

TWd2 | Triggerword D, RAM 2 {1 I 1,6

TWo3 | Triggerword 0, AAM 3 IS | 1.6
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LIST OF SIGNAL NAMES (diagram 6)

SIGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION : Describes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

USED ON : The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected).

A 'BD’' indicates that it is a bidirectional signal.

SIGNALNAME | OESCAIPTION | GENERATEO | USEOD ON

i | ON DIAGRAM | DIAGRAM

| | i
6.2016 MHz | Video and uP cleock i 3 i 6
A8 | Addressline 8 b2 1 6
A9 | Addressline 9 i 2 1 6
A10 | Addressline 10 2 I 6
A1 | Addressline 11 2 [
A2 | Addressline 12 i 2 1 6
A3 | Addressline 13 i 2 I 6
A4 | Addressline 14 2 1 6
A1S ! Addressline 15 i 2 i 6
ADO | Address/data line 0 12 I 6 BD
AD1 | Address/data line 1 12 I 6 B0
AD2 | Address/data line 2 P2 i 6 BD
AO3 | Address/data line 3 b2 1 6 80
AD4 | Address/data line 4 P2 1 6 BD
AOS | Address/data line S b2 { 6 80
ADG | Address/data line 6 P2 i 6 BD
AO? | Address/data line 7 I 2 { 6 BD
ABRLOO | Address counter load 2 1 6
ALE | Address latch enable 1 2 i 6
CNPRED I Counter preset 0 I 2 i1 6
CNPRE1 | Counter preset 1 2 I 6
CNPRE2 | Counter preset 2 I 2 I 6
CNPRE3 | Counter preset 3 12 I 6
CNPRE4 ! Counter preset 4 12 [
CNPRES ! Counter preset S 12 I 6
CNPRES ! Counter preset 6 2 I 6
CNPREY | Counter preset 7 12 I 6
OELAYX | Final delay finished i3 I 6
BF62 | Delayed frame indication 1 6 I B
BLYCLK ! Final delay counter clock I 6 | 1.3.6
ENG2* | Enable 62 channel mode P2 I 6
FRAMEG2 ! 62 channel mode, frame indication | 5 i 6
HATC | Horizontal retrace 2 it 6
10/M% I Input,output/ memory I 2 I 6
LASTGAT ! Last captured qualification word | 6 1 6
MODE 4% I 4channel mode I 2 I 6
MO0E32% I 32 channel mode b2 I 6
OPINTX I Option interrupt 1 21,22.,23 1 &6 ?
POOCS* | Chip select pod buffer 12 I 6
PSTART | Pushbutton START depressed 12 I 6
PSTOPX ! Pushbutton STOP depressed 12 I 6
RAMCS3* | RAM chip select 3 I 2 I 6
RAMCS4* | RAM chip select 4 P2 I 6
RD* | Aead signal 12 I 6
REAOY | Ready 1 21,22,23 I 6
RESET 0UT | Reset out signal 2 i1 6
S0 I Status line 0 2 i 6
St I Status line 1 | 2 | 6
SCPEN* | Selected clock pulse enable P2 I 6
SCPSEL | Selected clock pulse select 12 I 6
SI0BIT ! Serial input data, addresscounter | 3 i 6
SIGSELO | ODemultiplexers signal select 0 12 1 6
SIGSEL1 | Oemultiplexers signal select 1 P2 I 6
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2.3 VIDEO DISPLAY

The video display unit which is used in the PM 3632 is a 5 inch video
display unit.

Input signals for the monitor are the HTRC (horizontal retrace), VRTC
{vertical retrace) and VIDEO signals.

Because three versions are in the field, three circuit diagrams are enclosed,
but it is not recommended to repair this unit because of the low price.
Therefore a circuit description in not in this manual.

For those however who want to repair this unit we think these circuit diagrams
are self-explanatory (the spare parts list in the back of this chapter contains
Philips replacement parts for a few of the semiconductors used in the CRT's).

NOTE: The three different CRT units can he identified as follows:
CRT t: Manufacturer, KAGA : shorter picture tube: type KT5S831G-0S
CRT 2: Manufacturer, MOTOROLA : longer picture tube (almost reaches
the power supply boards):
type MD1000-390
CRT 3: Manufacturer, AUDIOTRONIX : short picture tube: type 946-48

LIST OF SIGNAL NAMES (diagram 7}

SIGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION : Oescribes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

USED ON : The destignation {diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected).

A 'BD' indicates that it is a bidirectional signal.

SIGNALNAME | OESCRIPTION | GENERATEO | USEOD ON
[ I ON DIAGRAM | DIAGRAM

| 1 |
HATC | Horizontal retrace | 2 i 1
VIDED | Video signal 1 2 [
VATC ! Vertical retrace i 2 1 1
-2 - 35 -
PM 3632 Service Manual August 1985

Edition : 2.0



1NdLNO HOH 141HS 3SYHA
yYSlozsl
/73
it ogsosz . l o
n r00°
< - o8 2052
T .
: > L83
,"1 sosu] :°9 vosu '.9,.,1,?
. s05a <05
o - 364 TOSWA
LOSY (Y9LOZSI  V3LOZEX A9T
9 nﬂz' L -Iwou
E«ﬁ, y L €050
YISH ¥u‘5 gosu +
/,
91
2 (1 (e ] o zs
an &t “R
-133' and 1
sno04 ™ g L pave @
00052 ZYD | s 1
cosun ls'f:: S me i 0064
< <
. mgI Cory Zove l '; A
°1 2 "g%00 ) H
- (A ]
" °fir-5[- ~AAA~ A ﬁlon' 10 -A |
m | ATl 209 o 1080 —
1000~ IXX
SHIfoladY o I’’4
28| I

an smm weboo® o . dogt e
isufuicu %ol 01 M Ly 1018 _
ANAD—

Ts- v ] o \ % aot
wasoLes | | ! 1 | Lo . ol

gampmL ¥ TR

woioe}” -
089 so1u

3ent 3unLoid

>
0°6222082 iu.'a
101d |yoru

Video display unit 1 (7]

Figure 2. 16A

1985

August

PM 3632 Service Manual

Edition

2.0



: uoTITP3
S 2€9¢ Wd

0" 2
82TAID

Tenuep

4912 8anbT14

(2) 2 3TUn ABTASTP 08PTA

asnbny

586!

.4-""\\. i Ve

R e e s s el p s =

wisary )
L34

| ]
Pt
cmouit caxo surv
s | Sher TABLE 4
b
<2 ¢ q vaw D1000-90 | o008
WeH I e —
& BRIGHTNESS WIO(] WOT USED | 4% (CONTRAST) ¥
| RI0B ol w our
4 .
So—"o g oy 1o e e o LEGEND:
9 | <:m -] 1509F ATOpF R{PRESENTS SOLDEM EYELET ECTION TO AN BFF CIR
| s | @
I €081 WOT USED NOT USED CUIT CAND COMPONENT DR CONNFCTOR.
L (¢ O RMT | 22m 0720 ouT REPRESINTS THE TNIGIR OR GISTRINUTION POUNT FOR VOLT-
pan— a7 wsoil o7 ™ O st vaLve imsicaten
lwrml;: I [T 039 088 & CIRCET CAND FOHL COMMON RETUAN
| m "o < (30, ot | our | & SETALLIE CHASSISIEARTH GROUND.
ok < Lasv 7301 | 24-2320A28 | 24-22290A21
I VPPV co:: 2w WaoH, 3 rour ] = ¢~ CIRCUIT CARD EDGI CONNECTOR (71}
ol y =)  PLUG IPYMALE P CONNECTION
" | P = o D>—  SOCKET (SHIEMALE PIN CONNECTION
I RO3 Yy 19-24¥P-PY - VOLTAGE VANIES WITH ASSOCIATED 0L 51 .
4 . A 7.2 CONTROL SETTHG.
N | b n2 410
| "R e kv N NOTES:
TASLE®)
11K CNT LEAD) 1. UNLLSSOTHERWISE INDICATED ALL CAPACITOA VALUIS
orTIoNAL (TARLE 1)
ARE 1N WMCROFARADS, AND RESISTOR VALUES ARE 38
S| @ ® @ ® @ v - e
i | 82 2 2. VOLTAGES MEASURED WITH CONTABLS SCT FOR MO
iyt 1 ALOPERATIDN INPUT SIGNALS AS SHOWR
| ot Oy oy o _ L > II 3 BCVOLVAGESMEASURED WITH BViM
| G Ty Ty -t il ) 4. WAVEFORMS TAKIN WITN 10 MNY QECILLOSKOPT REF
TRENCED TO SGHAL GROUND. AND SYNCED AT VEATH
| EAL (V) R RURTZONTAL () NATE AS INBICATED
| 1oFToNaL - @ @ f L COMPOMENTS ENCLDSED SY DASHED LINES ARE MOUNT
LARTY) | | —_— WF4 SPANK GAP e €0 GFF CIRCUIT CARD
| ov VERTICAL PROCESSOR ey caer ""{ 3 : so < (- l : {neTEs) : l T S COMPRNENT LOCATED 14 KIGH VOLTAGE LUAD.
o _ - “orveen D202 ¢ 4 = vew =
I os v 2aVPRY oIvePH PN ='| 1( lc':rm"":‘ e LEAD] 1 sy 1 - 7 MECHANICAL SCRIW CONRELTION
13 L) 00k X Ao
| ov_ e Aoz o @ = s S ) 1. NOBPOLANIZED CAPATITOR
| JTVIEAKY 1C204 WAVEFORMS oA INFUT LEADS) 0. 1 LOCATIBN RJ17WHEN PRESENT
S 3vVI3 #1137 |3 $Q22VI3 6 WeiN EXTERNAL (CUSTOMIM SUPPLIED) CONTRAST
| e CENTRGL (S USED M1STWILL NOT OE PRESFNT
| ca 27— 1c201 (.1 Lj\\l °
vert, vouTase FLvmACK -y
& iTd r x> - ~ KEYWAY
.-lvl—<‘ 1€ — TOA- 41708 NEBULATOR L w9 eresas2
| e M Smoz w20
| s (Yo o e

412 VOLTS IN
(SPECIAL RENOTL BAIGHTNESS
HORIZ DRIVE IN APPLICATION]  COMTROL
ICUSTOMER SUPPLIEDY

fo 2
T VWA~ P{ CMCUIT CARD EDGE COMNECTOR
sex 4 .85 FOIL SIDE SHOWN)

= Jjgw' ?m UUULiﬂ? (T () &9

| L croe sex f— w_ 1N ViEwH 11N VIEW) P viEw)
| i :ﬂ' aove-p oot Q303 Q30,0302
I GND TAD
|
! B

4 PP
| ov— H i |
| wsoverd | :

1
“d —; 1304, IC302
| o Q303 3022 L | oL o 1c204 1239
1 HORIZ QUTPUT 1 f sean (ToA-rosH
| aavreEAKn 1INTERNAL DIVGRAM | crtw | I |
| / —Lcm Sz L:!m.n'&u
e —(e ¢ 1 s ” T | rmmsn 4 {wors
. A ) o Ll ;' ~ €Y o308
+aTv 3802
- AAA cHe L
’ , ' | wotE 8 +
o _. —gov ; C344
o L' WW W.OVP-PH VPPN m ,——-—8
HY PPN L d ]
o308
Taer2

0'A% §3029375A08-8




G861 asnbny

(L) & 3run Ae[dsIp 03pPTA

mo_zom._.o_n:<‘

0°

e -

uoTITP3

Tenue d8ITAIBS 2€9E¢ Wd

10912 84anb14

—Il'lIllllll!'llll'l'IlllllIlll""'llll"lIlnrllllulll"lr

10-1€128l

!
|
{ L
ose
_ K
8v-9v6 SISSVHO _
|
_ [ LTOWY,
| -
NITH
a)
IVNISIHO 3IHL _ R
01 WHOJNOD LSNW SSIHQ QVIT ONV ONIHIM *NOILYIOT | pri
"SNOILYD14103dS TYIILNIAl ONIAVH SLNINOJINOD HULI |
AINO G329V 1d3 38 INOHS SLY¥Vd HIHLO ‘SHIBNAN |
18Vd LNIW3IV 143N TVIILN3AI HLIM ATNO @32V 1d3Y | L
38 LSNN (4% #) NSIBILSY IT18N00 AB QILVIIONI SLIN3N P
-OdWNO0D ‘HIUNLIVINNYAN IHL WONI NOISSINYId LNOHLIM | “
3QVN 38 AVAN SIONVHO N9IS30 ON "SLNINIYIND3IY | <
IJONVANOIH3Id ONV AL3I4VS D14193dS L33N OL A3N9IS3A _ 3
SANINOJWNOI ONV SLINJYID SNIVANOD HOLINON SIHL _ 3
301LON AL34VS _ D
|
|
I
| 10" ANOI+
| z\u G0NY
™ Trox noioaaza | € 1w oL
_ “ " a3y ﬁumn"
| *ZION l_d v d
_ I W 20
e ns°z /H\ 10°
] 101a | SUA 929
A $N904 |H|
| ey e 32n0s
*NHE —— -
| "LY3A | hé s 22 .
A nooi Y]
! OC =1 &
e e —
_ e 10 ...
| (T3 229 Y
| AA—]
nz'2 d 001
] pnxx_mm ¢y A7)
I Y
_ +1\
0032
; 'v { 222
; !
P
- ULV S50 ‘SOVMVIONDIN SINTVA Twmid2a‘Savaeva |
~03td 3LVII0N SUIGRNN FI0HA 1TVISINTVA NOLIDWIYD |
'SAMODIN=W (BIND 000'1) MMOWNSN ‘0ILVIION ISIMUIMI0 — — — —— — — UI _V- ————
SSIWN JONVEITI0L %NG-LAVA /1 RV SWOLSISH TW ‘ne ‘N0 |
"SLNINIUNEYIN 1TV ¥OJ OFEN WAQ 'SANI04 0ILYNDISIQ
OV GNNOWD ANOMD NIZMLD0 QYN FWV SIDVLIOA 20 1V | “M.w.
‘SONILAIE ONINOD ONY 2IMVHITOL SLWVE HLIM { S 0u4tivai
ANVA THA ONV 3LWEXOMGIY 36V NEONE SIDVATO0A 1TV i w9l =y, 191
83LON ¢ 1543
— <
= | 265520
4 _& 0
.d»f.\ Nee w0 xoze
eGh |~I 189 e 09'¢
ollwno oic+ - “\4
9
_ ) %18 o L5
L < %001 )
00-B000ZE 4+ /- um LT I 2401 ok \
¥d l¥D g L T SdV8 NWVdS - ».».».u
B T iss
_ _ T e 9 (1]
“"Mmro 21+
Le |
w__lo |
_ c6+ L
el

,~
\"

[

TOULANODD “LX3I MO3 SHIGNNT LIBNNOD @

“80Q 30010 ISYIAIN
‘3IAING TWOILNIA IAILISOd ¥OS Q

/_\



2.4 POWER SUPPLY

How the power supply is configured in the PM 3632 is shown in figure 2.17.

The power supply is suitable for 50 or 60 Hz and for a wide range of supply
voltages.

For setting the supply voltage to 220V or 240V, the transformer is fitted with
a pair of fastons (for more details, refer to chapter 7).

The power supply is protected in the following ways:
1. overcurrent
2. overvoltage
3. short-circuit
4. overtemperature: results in overcurrent

The mains voltage passes an EMI filter before it passes the switch and the fuse
{in 100V...127V range: 2A delayed. in 200V..250V range: 1A delayed).

The output voltage of the transformer passes a rectifier bridge and is then
smoothened to form an unregulated voltage of about 21...23 V.

The zener diode in this line is an overvoltage protection, and a "transient
killer” for the power supply circuits.

The secondary side of the transformer is then passed to the switched mode

power supply.

The output voltage of the power board is regulated by a varying duty cycle which
is under control of the power supply control board.

How the power supply is connected to the other boards in the PM 3632 is shown

in figure 2.3.

REAR VIEW OF
BRIGHTNESS POT — . . . - - _
1 3 i |
1 T _
2 BRIGHTNESS [2] R! 1
CONTROL |SI% i 3 .
H [
’ m 5] 11 _
: 1 4
2
BLU
LINE m= | CMi2303 POWER _
. GANJYEL | POWER BOARD CONTROL BOARD .
GROUND ._- R “ ASSY ASSY _
3 [~ +
_ _ T BRN % H |
NEUTRAL o||—| 250781L
: n
s [|erN
EMI FILTER mrx“ " _ _
p— .
. = 2 JE]
BLk] — _a L _a_
c .
_ CAPTURE
GrNfver] FAN SO \_
REAR VIEW OF EMI FILTER i _ . . . . . . .

}xz MA109

fFigure 2.17 : Power supply configuration.
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To reduce 50 or 60 Hz noise (coming out of the transformer) the circuit
consisting of Ut {pin 7) and associated components also affect the duty
cycle, via the feedback input of the SG6 3524 (pin 9, signal Vfb-1}.
Signal ENVFDBK comes from the power board.

Diode CRB, capacitor (21 and associated components take care of a
slow start by increasing the duty cycle slowly when powering-up the
PM 3632.

-12V generation

NOTE: 1.

PM 3632
Edition

The -12V is directly derived from the -8.5V supply.

The principle is that two capacitors (Ct8 and C19) are switched in
parallel by means of Q3 and BG4 and then loaded to -8.5 V (VDD).
Then the capacitors are switched in series which results in a -t7 V
input voltage for the voltage regulator(VR1).

This voltage regulator provides a -12V output voltage which is then
smoothened by means of coil L1.

The switching frequency is synchronized with the switching frequency
of the other two control circuits.

In earlier instruments, the reset for the 8085 microprocessor is not
long enough. This, sometimes, causes the instrument to beep constantly
after power-up. To avoid this problem, a modification of the power
will cause the power supply to start more quickly.
Change C1 from 10 uF into 0.1 ufF:
This causes the +5 V to come-up more quickly.
Change C21 from 10 uF into 100 uF:
Changing C1, causes a too quick start of the +5 V on pin 9 of
U2. Changing €21 slows down the Vstart voltage increase.
Replace C15 by a resistur (!} of 4.7 Kohm, 1/4 W, 5 1:
For a more reliable start-up of the -12V supply.
Change R36 from 10 Kohm into 3.3 Kohm:
This causes the a 3.8 V voltage at pin 9 of U4, which sets the
switching signal to 507 duty cycle.
When having problems with the -12 V supply, replace capacitor C15 by
a resistor (!) of 4.7 Kohm, 1/4 W, 5 Z. This will result in a more
reliable start-up of the -12 V supply.

Service Manual August 1985
: 2.0
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2.5

PARTS LIST PM 3632, MAINFRAME

This list contains all components of the PM 3632 which are not standard.

Some p.c.

none of them is listed as a repairable!

NOTE:

DTE Supply Centre Service Group.
NEDERLANDSE PHILIPS BEDRIJVEN B.V.

MIG S&I,
BUILDING T@ V-2
EINDHOVEN

POSITION NUMBER

CAPTURE BOARD:

Capture board, pc board

Integrated circuits:

U37,45,59,60
us?

ut1?

U101

U102

utos

U104, 115
utts

U107

U106

U103
u127,132
U49

U105

ut1o

ut19

uso

ut12
U24,48,62,63
US6,61,137
Us7,128
u32
u129,30
u31, 109
U116, 123
us8
U39,40,125
uti1e

us3

PM 3632 Service Manual
Edition : 2.0

T&M SERVICE DEPARTMENT OTE

DESCRIPTION

T4F194 SELECTED
DELAY 50NS
74LS500
T4LS04
74LS08
74LS10
T4LS32
T4LST4
T4LS86
7415108
T4L5138
7415156
T4F10
T4LS163
74L5166
T4LS1T74
THLS245
74LS373
14F00
14F02
T4F0&
T4F08
T4F20
T4F32
T4F64
T4F T4
T4F109
T4F151
T4F153

For ordering PROMs,

boards or units are also available from Concern Service,

ORDERING CODE

5322

5322
5322
5322
4822
5322
5322
5322
4822
5322
5322
5322
4822
5322
5322
5322
4822
5322
5322
5322
5322
5322
5322
5322
4822
5322
5322
5322
5322
5322

219

209
209
209
209
209
209
209
209
208
2089
209
209
208
209
209
209
209
209
208
208
209
209
208
209
209
209
209
209
209

80608

82418
82417
84823
80783
84985
84996
85311
80782
84997
86522
85647
80445
81681
85863
86292
81821
86225
86062
81534
81535
81577
81574
81537
82133
81538
81474
81669
81678
815175

however

When ordering the capture board from Concern Service, you will receive

the pc board without software. contact the

August 1985
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POSITION NUMBER DESCRIPTION ORDERING CODE

POWER SUPPLY, POWER BOARD:

Power board, pc board 5322 219 80609

Integrated circuits:

VR 1 LM340T-12 4822 209 81018
Semiconductors:
CR3 1N5825 5322 130 32678
CRS 1N5828 5322 130 32679
Q2 2N2305 5322 130 40021
Q1,4 2N6107 4822 130 40903
Q3 2N6490 5322 130 42507
Q5 TIP 3% 5322 130 44334
CRY7 TRANSQORB.5V 1.5 KW 5322 130 34762
CR1,2,4,6 IN5822 5322 130 32677
Various:
LS CHOKE 10UH 1.5A 5322 158 10675
Lé& CHOKE 10UH 10A 5322 158 10677
L3 CHOKE 500UH 3.7A 5322 158 10678
L2 CHOKE 3.3UH 20A 5322 158 10679
L1 CHOKE B8.8UH 10A 5322 158 10681
ci CAPACITOR 10 nF tBv 5322 121 42451
C6, C8 CAPACITOR 0.1 uF 50 V 5322 121 42448
c2 CAPACITOR 0.15 V 5322 121 42449
C4 CAPACITOR 470 nF 100 V 4822 121 41674
C3, C5 CAP. ELCO 1500 uF 25 V 4822 124 40432
Ct CAP. ELCO 1600 uF 40 V 5322 124 41083
R8 RESISTOR 0.33E 5 W 5322 113 60019
J1 CONNECTOR 5 PIN 5322 265 30394
J2 CONNECTOR 10 PIN 5322 265 40452
Jk CONNECTOR 26 PIN 5322 265 51107
F1 LITTLE FUSE 10 A 5322 253 14017
FOR VR1 T0-220 INSULATOR 5322 2595 44103
FOR VR1 INSULATING WASHER #4 5322 532 54252
FOR VRt NYLON NUT 5322 505 107717
FOR VRI1 NYLON SCREW 5322 500 10342
-2 - 41 -
PM 3632 Service Manual August 1985

Edition : 2.0
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Vi

POSITION NUMBER

CRT MODULE:

CRT unit (complete)

Philips replacements:

DESCRIPTION

ORDERING CODE

5322

219

The numbers between brackets are the Philips replacement

Motorola CRT:
Jca01

I[C301, IC302
Kaga CRT:
Q101

0102, Q401
0402, 0503
Q501, Q502
0504

IC401

Audiotronix CRT:
02
Q3
Q4
IC1

MECHANICAL :

Option card retainer
Handle assembly
Cabinet bezel, front
Cabinet bezel, back
CRT bezel

Front panel

Back panel

Fan cover + filter
Top cover

Bottom cover

PM 3632 Service Manual
Edition : 2.0

TDA-1170S (TDA-1170S)
555 (NES5S55N)

25C2229.0 (25C22290)
2SC536 (25C536C)
25D600K (2SD60O)
25C830 (2SC930NPD)
25C2373 (2sC2373L)
uPC1031H2 (UPC1031HA)

MPS-U03 (MPS-U03)
MPS-U05 (MPS-UO05)
BU-406 (BU-406)
TDA1170S (TDA1170S)

5322
4822

4822
4822
4822
4822
4822
4822

5322
5322
5322
3222

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

209
208

130
130
130
130
130
208

130
130
130
209

405
498
et
461
466
41
LY N
447
447
LY

80612

tvpes.

86512
80775

41511
41063
A1kt
415917
41566
80528

44327
44562
44581
86512

30284
70066
30448
90447
60976
90449
30451
80577
30578
905178

August 1985
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3. PODS. CIRUIT DESCRIPTION

3.1 GENERAL

This chapter describes all the pods which are available for use with

the PM 3632.

Almost all pods can be repaired using this description and the diagnostic
software (see also chapter 5). These pods, therefore, are not on stock at
Concern Service. Spare pods can be ordered as a PM-number.

Exceptions to this, are the 16-bit microprocessor pods (PM 8874 and PM 8876).
Only for these two pods, the repair procedure via C.S. can be used.

These descriptions do not include unit drawings, because all the part
numbers are printed on the p.c. boards.

Figure 3.1 shows a block diagram of a 32 channel general purpose pod.

Block diagrams for all the other pods look very similar to this one:
some have less channels (4 channel fast pod), some have more clock
connections (uP pods). The only exceptions on this are the ROM emulator
pod and the 16-bit microprocessor pods. The sections that describe these
pods, also contain the block diagrams of them.

Figure 1.2 shows an overall picture of how a pod is connected to the

main system.

In all circuit desciptions, a * behind a signal name indicates that it is low
active. In the diagrams, the corresponding signal name has a horizontal bar
above it.

hmrxﬂmxuzuoozxuy

n:u:F' ——squalifier low
——e=qualifier high
mx..nF ————ea ext. clock Low HIGH
ATTE- COM- | ext. clock high SPEED
U NUATOR ” [PARATOR V REGISTER ”
32 input 32channels
channels to logic
analyzer.
Vref
qualifier Low = QUAL IN.
ualihier hioh 21 SCLK (SHz...100MHz)
ext clock high —CLK
internal MA10983
clock
ADO...AD7
(via input
channels 2¢..31)
1D ADO... AD7
BUFFER {via input
channels 2¢..31)
Figure 3.1 : pod block diagram.
- 3 - 1 -
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and is active on the high level or low level of the input signal

depending on selection signals HIQUAL* and LOQUAL.

CR6 and CR5 provide plus and minus reference voltages, RPI is used to

develop 1.4 volts for the TTL reference, and R16 is set by the user to
develop the variable threshold voltage.

U30 (pin 10) buffers the selected reference voltage, unless it is over-

ridden by an externally applied low-impedance signal at pin 19 of P1B (8 chan-
nel probe set). The selected threshold voltage can also be measured at pin 19
of P1B.

RA and RB attenuate the reference voltage the same number of times as
attenuaters in the data channels do. The reference voltage is then buffered to
form the final reference at Pin 12 of U30 (V ref). This voltage is then

used for a reference for the various comparators.

U17 (see figure 3.3) is the clock comparator and produces both senses of the
thresholded clock.

Clock selection and driving are accomplished by enabling the desired
sections of U33 or U29.

The clock from the mainframe (BFCLKOUT; buffered clock out) is applied

to PIN 8 of U29, while inverted and noninverted versions, of the external
clock (HIOUT and LOOUT; from U17) are applied to Pins 2 and 17 of U33.
The selected clock (SCLK) goes up to the mainframe, along with the data.
Clock select signals HICLK* and LOCLK* (low for rising edge or falling
edge respectively) are driven from a latch (U21) which is written by

the mainframe just prior to beginning to record. Data Lines 24-27 are
used for this setup. The data register (U26}) outputs are disabled at

this time (via signal DATAEN%).

Selection of data qualifier sense is done similarly (via HIQUAL* and LO-
QUAL).

The microprocessor can read the identity of the pod by reading the
contents of buffer U18/U22. This is done immediately after power-up.
This identity is read via data channels 24...31.

The data register (U26) outputs are disabled at this time (bhy signal
DATAENX),

For writing control data to the pod or reading the identity, the
microprocessor applies three signals (BFPODSELO..BFPODSEL2; buffered pod
select) and the buffered write signal (BFPODWRT*) to the pod. These signals
come from the special pod buffer on the capture board (US50, see figure 2.7}.

PM 3632 Service Manual August 1985
Edition : 2.0
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LIST OF SIGNAL NAMES (diagram 11)

SIGNAL NAME :

DESCRIPTION :

GENERATED
USED ON

.

ON:

.
.

Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

Describes the meaning of each signal name

The source {(diagram number) of each signal name

The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected}.

A 'BD' indicates that it is a bidirectional signal.

SIGNALNAME t OESCRIPTION ! GENERATEO | USEO ON

i | ON DIAGRAM | DIAGRAM

| | }
BFCLKOUT } Buffered int. sampling clock, out | 3 111
BFPODSELO | Buffered pod select 0 I3 P11
BFPOOSEL1 | Buffered pod sealect 1 | 3 b1
BFPODSEL2 | Buffered pod select 2 i3 P11
BFPOOWRT* | Buffered pod write 1 3 i1
CLK ! (selected) clock in pod P11 i 106,11
OATAENYX | Enable data register P11 P11
HICLK* | Select rising edge ext. clock 111 11
HIOUT I high out {(rising edge ext. clock) | 11 b1
HIQUALX | Select qualifier high 11 1 10
LOCLK® I Select falling edge ext. clock 11 b1
Looul I Low out {falling edge ext. clock) | 11 b1
LOQUAL | Select qualifier low 1 11 1 10
PWRUP* ! Power up clear b1 11
READEN* | Enable id buffer read, 32 ch-pod | 11 11
SCLK I Selected clock 11 i 1,8
SIG16 I Input channel 186 11 } 1.8
SIG17 I Input channel 17 1 I 1,5
SIG18 I Input channel 18 11 1 1,S
SI1619 I Input channel 189 11 i 1,5
SI16290 I Input channel 20 b1 i 1,8
S1621 I Input channel 21 P11 | 1,5
S1622 I Input channel 22 I 11 | 1.5
S1623 | Input channel 23 1 I 1,5
SIG24 I Input channel 2% 111 i 1,3.5 80
S162S I Input channel 25 11 } 1,3.5 BD
SI1626 I Input channel 26 P11 i 1,3,5 80
S1627 I Input channel 27 P11 i 1,3,5 B8O
SiG28 I Input channel 28 i1 | 1,3.5 80
S1629 I Input channel 289 P11 | 1,3,5 BB
$IG30 ! Input channel 30 11 I 1,3,5 80
S1631 | Input channel 31 11 I 1,3.,5 BD
VREF ! Reference voltage {(threshold) 1 10 P11
WTEN? ! Enable control buffer write P11 I 11

-3 - 7 -
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3.3 4 CHANNEL FAST POD (see figures 3.5, 3.6 and 3.6)

The 4 channel fast pod (PM B8862) has & data channel, one clock channel and one
qualifier channel.
It can be set to a normal capture mode or to a glitch capture mode.

For the block diagram, figure 3.1 can be used, although there are some
differences,

All data signals first pass a (high impedance)} attenuater,

After being compared with an internal reference voltage (Vref; generated

in the pod), the data signals can pass the normal path or the glitch

capture path before they are registered by the selected clock (CLK).

The normal mode is exactly the same as the data path in the 32 channel

logic pod: after comparison, the data is directly registered.

In the glitch capture mode, the compared input signal is stretched to one
sample period and then registred.

The clock signal is buffered similarly to the normal path and it, or the clock
from the mainframe, is used to clock the input demultiplexers in the mainframe
{(clock pulse SCLK).

The qualifier signal is buffered similarly to the normal path and is

passed to the mainframe also (signal QUALIN).

The microprocessor selects the clock edge, qualifier level and pod mode.

Because this pod must be very fast, the input circuits are implemented in
ECL logic. Therefore, after the input circuits an ECL to TTL converter
is necessary to present the correct signal levels to the mainframe.

Power for these ECL circuits is generated in the pod itself, and derived
from the main power supply.

WARNING: THIS POD CONTAINS ECL CIRCUITS WHICH CAN DISSIPATE A LARGE AMOUNT
OF HEAT. DO NOT USE IT IN ANY POSITION WHICH CAN OBSTRUCT THE
NORMAL AIRFLOW AROUND IT.

For all data channels, the circuits are the same, therefore only channel 0
(Probe 0) will be described here.

Data on prohe 0 is applied to pin 5 of connector J2 (see figure 3.5) by the
user connections. RA1, RBt, CA and CB attenuate this signal for comparison to

an identically attenuated reference voltage (Vref; generated in the pod by U13).
Ul4 performs this comparison and generates both senses of the input signal.

The noninverted sense is applied to the normal data path which only

consists of a 2.0 ns delay line (DL3) -which compensates for the delay

in the glitch mode- and a data register (817).

Both senses are also applied to the glitch capture path:

- Positive going glitch (see figure 3.4).
A low signal drives the clear input of flip-flop U19 high for an instant.
The output of of U19 (Q) will stay low as long as the input signal is low (via
U8). In this stable state, the set input stays low all the time (via U20).
The output signal of flip-flop U19 is registred in U18 by the selected
clock pulse (CLK, internal or externall.
When a positive going glitch appears, the set-input of U19 will go high for
an instant via NOR-gate U20. Now register U18 will register a high level
which makes the set-input of U19 low again (via NOR-gate U20), and makes
the clear input high (via NOR-gate U9).

Now register U18 will register a low level again (on the next clock pulse, CLK).

Now the positive going glitch is stretched to one clock period.
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The qualifier signal is buffered similarly to the data signals (see figure 3.6).
The comparator (U12) also generates both senses of the qualifier signal,

which are then delayed by means of flip-flop U8 (compensates for delay in

data inputs).

The selection of the active level of the qualifier is done by means of

signals HIQUAL, LOQUAL and NOR gates US.

The output of U3 are wired-ored which means that one of the outputs must be high
to make the D-input of U17 and U18 high.

U17 and U18 register the qualifier status before it is converted to TTL

and put on the shielded flat cable to the mainframe {signal QUALIN).

The clock signal is buffered similarly to the data and qualifier signals.
Comparate U10 generates both clock senses.

The selection between rising edge or falling edge is done with relais K2,
by means of signal LOEXTCLK (low external clock; high for falling edge).
The sense of the clock signal that is not used is shorted to ground via U7
to prevent the occurrence of capacitive coupling in the relais.

Relais K1 selects bhetween the internal sampling clock (BFCLKOUT; buffered
clock out, from the mainframe) or the external clock. The switching is done
with signal INTCLK* (internal clock).

The clock signal is then converted to TTL level and passed to the mainframe
for clocking the input demultiplexers (SCLK).

Timer U1t is used to disable the clock circuit for 4 msec during the

settle time of the relais, (via pin 4 of the comparators).

Timer U24 is used to set the qualifier signal (QUALIN) high for another & msec
after the clock circuit is enabled in order to provide a stable clock signal to
to the demultiplexers in the mainframe.

NOTE:
The software in the mainframe doesn’t accept the first 8 msec
of data after the clock circuit is enabled (this to compensate
for the qualifier signal which is higher for 4 msec).
Note that this, in combination an unstable clock as described
above, can cause some problems in case of very slow external
clock speeds!!

The microprocessor can read the identity of the pod by reading the
contents of buffer U3. This is done via data channels 24...31.

For reading the identity, and writing some control information to the
pod (clock selection, clock & qualifiers suppression) the microprocessor
applies signals BFPODWRT* (buffered pod write) and BFPODSELO (buffered
pod select) to the pod. These signals come from buffer U50 in the
mainframe (see figure 2.7)

The reference voltage for the comparators is generated via operational
amplifiers U13 (see figure 3.6).

Switch S1 selects between the fixed TTL voltage -derived from the +12V
supply via R30, R31-, or the variable threshold voltage.

The threshold voltage can be measured at connector J2 (data input connector).

Power for the ECL circuits is generated in the pod itself.

The -5.2V and -4.5V are directly derived from the -12V supply.

U2 is used as a switching control circuit, which runs at a frequency
determined by C12 and R18.
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LIST OF SIGNAL NAMES (diagram 13)

STGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION : Describes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

USED ON : The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected).

A 'BD’ indicates that it is a bidirectional signal.

SIGNALNAME | OESCRIPTION | GENERATED | USEC ON
[ I ON DIAGRAM | DIAGRAM

1 } [
BFCLKOUT | Buffered int. sampling clock, out | 3 1 13
BFPODSELD | Buffered pod select 0 l 3 P13
BFPOOWAT* | Buffered pod write [ P13
CLK I (selected) clock in pod I 13 1 12
GLITCH I Select non-glitch mode I 13 I 12,13
GLITCH* I Select glitch mode P13 112,13
INTCLK®* I Select int./ext. clock i 13 i 13
LAGEXTCLK | Select low/high ext. clock 113 113
QUALIN I Qualifier in signal I 13 it 1.5
SCLK | Selected clock P13 i 1.5
SI624 I Input channel 24 P13 [ 1.3.5 @80
S1625 I Input channel 25 i 13 I 1,3,5 BD
SI626 ! Input channel 26 I 13 ! 1.3,5 80
S1627 I Input channel 27 113 [ 1.3.5 BD
SI628 i Input channel 28 I 13 i 1,3,5 80
S1629 I Input channel 29 113 [ 1.,3.5 BD
SIG30 ! Input channel 30 113 i 1.3,5 80
S1631 I Input channel 31 i 13 I 1,3.5 BOD
VRAEF | Refarence voltage {(threshold) P14 I 13
VSET ! Threshold voltage (molex conn.) 1 13 I not used

-3 - 15 -
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3.4 ROM EMULATOR POD (figures 3.7 and 3.8)

The ROM emulator pod can only be used in conjuntion with the RS232C
control card. The pod connects to this card via one 15-pole connector
(refer also to figure 1.2 : PM 3632 block diagram).

The RS232C control card is used for transferring data from the mainframe
to the ROM emulator pod via a serial link (not the RS232C connection!).
It also generates the necessary control signal for the ROM emulator pod.
The RS232C control card is also used for uploading or downloading of data
from or to the ROM emulator pod. This is done via the RS232C serial link
(in hex format).

The ROM emulator pod can emulate up to 16 K byte of PROM (2716, 2732, 2764, 27128).
Two pods can be daisy chained in which case a total of 32 K bytes of PROM can be
emulated.

Each pod contains eight 2K RAMs.

The ROM emulator pod is connected to the RS232C control card via connector
P1 (see figure 3.7).
Via this connector, the RS232C C card can pass some control signals to
the pod (under control of the microprocessors):
BCLK {(buffered clock): clock signal for filling the input buffers
in the pod or for shifting data out of the input buffers to the
RS232C control card.
BCTLO,1 (buffered control lines): set the pod in read write or
emulation mode.
SELECT (pod select) : two lines are used to select one of the
two ROM emulator pods.
Via this connector, the RS232C C control card can write data into the
RAMs in the pod via a serial link (BOOWN; buffered data down) or read
data out of the RAMs via a serial link (SELDAT; selected data (up)).
All signals can go to a second pod also, via connector P2, which can be
connected to connector P1 of the second pod also. An exception is the serial
data that goes up to the RS232({ card, which can be from the first or the second
pod.

Write data into the RAMs:
The serial data (1 byte) + addres (2 bytes) come in via line BDDWN
(buffered data down) and is clocked into shift register U9, U17 and U18
on clock pulse BCLK (buffered clock). During this, signal RDMOD* (read
mode) puts the register in the shift right mode, and signal INTL* (internal
mode) enables the outputs.
When the data + addresses are available in parallel, signals I1A11, IA12
and [A13 (internal address lines) are decoded to select one of the 8
RAMs (via decoder U8, see figure 3.8) which causes a write of the data to the
selected address in the RAM (signals IWED...IWE7).

Read data out of RAMs:
The serial address 2 bytes is clocked into shift registers U9 and U17 on
clock pulse BCLK (buffered clock) via line BDOWN (buffered data down).
Control signals are the same as described above, and signals IA11, IA12
and [A13 are decoded to point out one of the eight RAMs (signals [OEOQ...
IOE7:output enable via U7, see figure 3.8).

After this, the data on that address is loaded into Ut18 (LDO..LDB) and
then shifted out in series on clock pulse BCLK into shift register U11.
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2: The output enable signals for the RAMs
(IOE4 an IQES5 are generated via signal
XEN3 which selects either RAMs U20, U21
or RAMs U22, U23. Signal XEN3 goes to U2
to generate the correct output enable
signals for the RAMs (via U7).
XEN3 is always low for 2716 in C. XEN3 is high when
2716 in D is enabled.

2732 in A, 8, C or D: This mode of operation is exactly the same as the
above described 2716 operation. The only differences
is that addressline XA11 is used to make a selection
between the upper or the lower 2 K of RAM which is
dedicated to each connector.

This selection is done via U7 (see figure 2.9) which

generates the correct output enable signals (IOEOD...IOE7)

for the RAMs.

2764 in A or C: This mode of operation is very similar to the 2716
in A operation.
The difference is that two extra address lines
(XA11 and XA12) are used to select one of the
4 RAMs. This is done via the selection circuit
U2, U7 and associated components {see figure 3.8).
Signals XEN1 and XEN3 are not used for RAM selection
anymore.

27128 in A or B: This mode of operation is very similar to the 2716
in A or B8 operation.
The difference is that now three extra address lines
(XA11, XA12, XA13) are used to select one of the
8 RAMs. This is done via the selection circuit U2,
U7 and associated components (see figure 3.8).
Signals XEN1 and XEN3 are not used for RAM selection
anymore.
Another difference is that when the data i1s read out
of RAMs U20, U211, U22 or U23, multiplexers U26, U27
(see figure 3.7) are set to a different direction; the
data that is now passed to the system under test comes
from HDO...HDT.

RAM selection circuitry:
The output enable signals for the RAMs are generatad by U2, U7 and associated
components,
This circuitry is controlled by control signal SCTL1, the mode selection (MODE)
signals and some address lines from the system under test or the
microcomputer in the mainframe (IA11, IA12, IA13 come from U24, U25).
Multiplexer U2 can be set to the 2716/2732 or the 2764/27128 modes,
depending on the MODEO and MODE1.

Mode selection signals:
As shown in the two tables in figure 3.8, the ROM emulator pod can operate
in an internal or an emulation mode.
In the internal mode some control signals (SCTL) determine the action that has
to be performed (read, write or hold & shift right).
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SIGNAL NAME

DESCRIPTION

GENERATED ON

USED ON

IST_OF SIGNAL NAMES (diagram 14)

Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

Describes the meaning of each signal name

The source {diagram number) of each signal name

The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected).

A 'BD' indicates that it is a bidirectional signal.

SIGNALNAME | OESCRIPTION | GENERATEO | USED ON

| | ON DIAGRAM | DIAGRAM

| | |
BCLK | Buffered Rom emulator clock I 14 I 14,15
BCTLO | Buffered control line O | 14 1 15
BCTL1 | Buffered control line 1 I 14 t 1§
BDOWN | Buffered data down | 14 | 14,15
BSELDAT | Buffered serial data up I 14 1 22
CTLO | Control line O | 22 | 14
CTL1 | Control line 1 | 22 1 14
DDWN | Data down (to Rom emulator) | 22 1 14
ECLK | Rom emulator clock | 22 1 14
EXTLX | Select external {(emulation) mode | 15 I 14
HOO | Rom emulator data 0 1 15 | 14 B8O
HD1 | Rom emulator data 1 i 15 I 14 BD
HO2 | Rom emulator data 2 1 15 1 t4 BO
HD3 | Rom emulator data 3 I 15 | t4 BD
HOD & | Aom emulator data & 1 15 | 14 BO
HDS | Rom emulator data S 1 15 | 14 BO
HD6 | Rom emulator data 6 t 15 I 14 BOD
HD7 | Rom emulator data 7 | 15 it 14 BD
IA O | Addressline O (internal source) 1 14 | 15
IA 1 | Addressline 1 (internal source) 1 14 | 15
IA 2 | Addressline 2 (internal source) I 14 1 1S
1A 3 | Addressline 3 (internal source) | 14 | 1§
1A & | Addressline & (internal source) 14 I 15
IA S | Addressline 5 (internal source) 1 14 1 15
1A 6 | Addressline 6 (internal source) 1 14 I 15
1A 7 | Addressline 7 (internal source) 1 14 | 1§
1A 8 | Addressline 8 (internal source) | 14 I 15
IA 9 | Addressline 9 (internal source) I 14 | 15
1A10 | Addressline 10 (internal source) I 14 | 1S
TA11 | Addressline 11 {internal source) I 14 1 15 ?
TA12 | Addressline 12 {internal source) I 14 1 15 ?
TA13 | Addressline 13 (internal source) | 14 | 14 ?
TA13 | Addressline 13 linternal source) 14 | 14 ?
1A13 | Addressline 13 (internal source) | 14 i 15 ?
10EQ% | Qutput enable, (internal) RAM O I 15 I 14
10E1* | Dutput enable, (internal) RAM 1 | 15 | 14
10E2% | Qutput enable, (internal) RAM 2 |l 15 1 14
T0E3X | Dutput enable, {internal) RAM 3 I 15 | 14
1SOAT I (internal) Serial data up 1 14 I 15
IWEO® | Write enable, {(internal) RAM O i 15 1 14
IWE1* | Write enable, (internal) RAM 1 1 15 1 14
IWE2% I Write enable, (internal) RAM 2 1 15 1 14
IWE3* | Write enable, {(internal) RAM 3 I 15 | té
LDO | Rom emulator data 0 | 14 i 14,15 BD
LO1 | Rom emulator data 1 1 14 | 14,15 80
Lp2 | Rom emulator data 2 I 14 | 14,15 BO
LO03 | Rom emulator data 3 1 14 I 14,15 80
LD4 | Rom emulator data 4 1 14 | 14,15 BD
LOS | Rom emulator data S 1 14 | 14,15 B8O
LD6 | Rom emulator data 6 | 14 | 14,15 BD
LO? | Rom emulator data 7 I 14 I 14,15 B8O
MODE 1 I mode 1 select 1 15 1 14
AROMOOX | Select read mode 1 18 I 14
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LIST OF SIGNAL NAMES (diagram 15)

SIGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION : Describes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

USED ON The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected).

A 'BD’ indicates that it is a bidirectional signal.

SIGNALNAME | DESCRIPTION | GENERATED | USED ON
| | ON DIAGRAM | DIAGRAM
| | |

BCLK | Buffered Rom emulator clock 1 14 I 1S

BCTLD | Buffered control line 0 I 14 I 15

BCTL1 I Buffered controel line 1 | 14 1 15

BDDWN | Buffered data down 1 14 t 15

EXTL* I Select external (emulation) mode 1 1S 1 14

HOO | Rom emulator data 0 |l 15 | 14 BD

HO1 | Rom emulator data 1 I 1§ | 14 BD

HD2 | Rom emulator data 2 1 15 | 14 BOD

HD3 | Rom emulator data 3 | 15 I 14 BOD

HD4 | Rom emulator data & |l 15 | 14 BO

HBS | Rom emulator data 5 I 15 | 14 BO

HD6 I Rom emulator data 6 1 15 I 14 BO

HO? | Rom emulator data 7 1 15 | 14 BO

1A 0 | Addressline 0 {internal source) I 14 I 15

IA 1 | Addressline 1 (internal source) 1 14 | 15

1A 2 | Addressline 2 (internal source) | 14 I 15

IA 3 | Addressline 3 (internal source) I 14 1 15

IA 4 | Addressline 4 {internal source) 1 14 I 15

IA S I Addressline S (internal source) 1 14 1 15

1A 6 | Addressline 6 linternal source) | 14 I 15

IA 7 | Addressline 7 (internal source) 1 14 1 15

IA 8 | Addressline B (internal source) | 14 I 15

IA 9 I Addressline 9 (internal source) 1 14 |l 15

1A10 | Addressline 10 (internal source) I 14 I 15

[A11 | Addressline 11 (internal source) I 14 1 15 ?

TA12 | Addressline 12 (internal source) 1 14 1 15 ?

TA13 | Addressline 13 (internal source) 1 14 | 15 ?

TA13% | Addressline 13 (internal source) 1 15 | 15

INTLX | Select internal mode 1 15 I 15

10EQ* | Output enable, {internal) RAM D | 15 | 14

[0E1* | OQutput enable, {internal) RAM 1 1 15 14

I0E2* | Output enable, linternal) RAM 2 1 15 I 14

I0E3* I Output enable, (internall RAM 3 | 1§ I 14

IO0E4* | Dutput enable, linternal) RAM 4 I 15 I 15

I0ES* I QGutput enable, {(internal) RAN S 115 1 15

10EG* | Qutput enable, (internal) RAMN 6 I 15 I 1S

10E7% | Output enable, {internal) RAN 7 1 15 t 1S

1SDAT | {internal) Serial data up 1 14 1 15

IWEOX | Write enable, {internal) RAMN O 1 15 { 14

IWE 1% I Write enable, (internal) RAM 1 1 15 | 14

[WE2% I Write enable, (internal) RAM 2 I 1S I 14

IWE3X | Write enable, (internal) RAW 3 | 15 1 14

IWELX I Write enable, (internal) RAM & | 15 I 1S

IWES* | Write enable, {internal) RAM S 1 15 1 15

IWEGYX | Write enable, linternal) RAM 6 t 1S I 15

IWETX I Write enable, (internal) RAM 7 1 15 I 15

LO0O | Rom emulator data 0 1 14 | 15 B8O

LD1 I Rom emulator data 1 | 14 | 15 BD

LD2 | Rom emulator data 2 I 14 I 1S 80

LDB3 | Rom emulator data 3 1 14 t 15 BO

LO& I Rom emulator data & 1 14 1 15 840

LDS | Rom emulator data 5 1 14 | 15 BD

LOG6 | Rom wmulator data 6 I 14 | 1S BO

Lo? ! Rom emulator data 7 | 14 | 15 BD
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3.5 STANDARD BUS POD (see figures 3.9 and 3.10}.

The standard bus pod (std bus pod: PM B8863) can be used as an extender
card or as a separate plug-in unit for a system running on an Std. bus.

The Std-bus pod behaves itself as a microprocessor pod which means that it
makes all the necessary connections to the system under test automatically.

Disassembly of the captured data, however, is not possible.

Data (00...07) and address lines (AD...A15) from the Std bus are buffered
using high impedance buffers (4E, 4D, 4C, see figure 3.9).

The data lines are also latched (2€E) to meat set-up and hold time requirements
{clock signal DLTCH, derived from the external clock signal EXTCLK and signal
INTx; 1A},

Data channels 24...31 (SIG24....SIG31) are used to take-in user defined

signals. The user can make his own connections by changing the jumper

settings. The default setting is the STDBUS setting (as shown in figures

3.9 and 3.10).

For more details about the different connections, refer to the PM 3632 operating
manual.

Data channels 24...31 are also used to read the identity of the pod, by
reading the contents of buffer 2C. The uP also reads if the pod is connected
correctly (signal X1).

The selection of this buffer is done by means of the BFPODSEL (buffered pod
select) signals which come from the mainframe (buffers U50, see figure 2.7).

The selection between internal (BFCLKOUT) or external (EXTCLK) is done

in the pod by means of multiplexer 2A. The selection is done by means of
signals BFPODSELO and BFPODSEL1.

The selected clock (SCLK) is then sent to the mainframe to clock the input
demultiplexers.

The external clock (see figure 3.10) is derived from signals AREFRESH%*, ARDt,
AWR* and AINTAK* which are first compared to a fixed reference voltage and then
wired-ored (5C and 5D).

To protect the pod against pod connection errors, FET Qt (see figure 3.9) only

connects ground of the system under test (X3) to ground of the mainframe, only
when the power (X1) is at the correct pin of the pod (pin 1 of connecter Pt).
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IGNAL NAMES (diagram 16, continued)

SIGNALNANE DESCRIPTION

uom
" »o
nx
P> m
[ 1
" =
[T —)
(L= - 4
n

Hom
——— e — —— — ——— —— — i —— — — — ————————— ——— ———— o ——— |} — a—

11}
n
H
1l =D
it >
"n oy =

i
"
[1}

yc
cl

[ondi 11
L4

"
11
n
i

L L — N~

[ 22 K 2 X 2 X2 I 2 B O T e i e i i T it et 2 | I N 7 ]

"
n
n
n
th
1)
"
1)
u
L]
H

u

-pus

efresh ¢ , st
Selected ock
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channal
Input channel
Input channel
Input channel
Input channel
Input channel 31

Status line 0, std-bus
Status line 1, std-bus
Address latch enable
Wait request, std-bus
Write signal

External power, std-bus
External ground, std-bus

D u
m o
W
= -31}
»
a u

N =b b ob o b ek b ek b R D ONDUAWN =

OCwWwEe-~NNON+rwNN=0O

~n
-

NN
w A

80
80
80
80
80
80
80
80

[, 8
(2,00

lena A

WRONOON,-WN=-DDUWDNNN,-FWON=DO0NNOUTNTWN 2O

NN NONNON NN N = o b b= b

oo oo oo M

«w
o
W N
DWONN

WWwWwwwwwwduduauinnunytuaonda oyt auiaun

STATUS1*
UADRENX
WAITRQ*
WRt

X1

X3

-—— o ——— —— —— —— o — o — —— —— —— ———— — —— —— —— —— —— — ] ——
T S S e I S e e e i e IR I R e N TR — N )
NS~ ~N~wOOOTTOOO OO OO OO oMM ~N U EM

- h ok b b b o

LIST OF SIGNAL NAMES (diagram 17)

SIGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION : Describes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

USED ON : The destignation (diagram number) of each signal name.

A 7?7 indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected) .

A 'BD’ indicates that it is a bidirectional signal.

SIGNALNAME | OESCRIPTION | GENERATEO | USED ON

| | ON DIAGRAM | DIAGRAM
AINTAK* I Interrupt ackowledge, std-bus 117 117
ARD* | Read, std-bus 117 17
AREFRESH* I Refresh c¢lock, std bus 17 T 17
AS O | Adress line 0, std-bus P17 1 16
AS 1 | Adress line 1, std-bus | 17 | 16
AS 2 | Adress line 2, std-bus I 17 1 186

-3 - 29 -
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Figure 3.9 : Std bus pod; input channels (16)
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3.6 DISASSEMBLER PODS.

3.6.1 GENERAL

The disassembler pods, in common, make it possible to make an easy connection
to the system under test. This is done via a one clip connection directly on
the microprocessor of the system under test.

All the necessary connections are made in the pod itself.

Data lines, address lines, status lines and clock lines are first buffered
and sometimes latched before these signals are passed to the input
demultiplexers in the mainframe.

The clock signals which are necessary to capture data, addresses and status
information are wired-ored and then as one clock signal passed to the
mainframe to clock the input demultiplexers.

The selection between internal or external clock is done in the pod under
control of the microprocessor {in the mainframe).

Disassembly of the microprocessor instructions is possible only when a
Disa Rom board is installed in the mainframe (furnished with the correct disa
PROM).

NOTE: for all microprocessor pods, the connector numbering of P2 -the connector
via which all the signals are sent to the mainframe- is different than for
the other pods!

If: Pm = PM 3632 connector pin
Pp = pod connector pin

Then: Pm = 61-Pp
Pp 6§1-Pm

n
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MODIFICATIONS:
1. In some applications, the target system will not work correctly
anymore after connecting a PM 8865 microprocessor pod to it.
This can be caused by one of the following three problems:

a. The "high" voltage of the target system is limited to +3 Vdc
by the T4HC..... input circuits inside the pod.

b. Capacitive coupling of microprocessor pins via the flat cable
that leads to the pod.

c. Capacitive loading of the target system by the flat cable that
leads to the pod (especially the crystal clock inputs of the uP}).

Therefore the following modifications have to be done in the PM 8865
pod.

These modifications only have to be done when you have a “revision A"
board in the pod (this revision has no revision indicaton at the
outside of the pod).

After these modifications, the pod has board revision B (indicated by
a character B engraved behind the serial number, at the outside of the
pod).

Proceed as follows:

A. The input circuits of the pod have to be changed into T&HCT.....
circuits (ut1?, U110, Y5, U20, U9, U6 and U1S) in order to raise
the "high" voltage of the target.

8. Diodes CR3 and CR4 are replaced by jumpers, in order to increase
the power supply voltage for the T4HCT..... circuits to +5 Vdc.

C. Resistors RS, R10, R11 and R12 must be removed.

D. The flat cable + microprocessor clip have to be replaced by a
better one. This better cable, alternates ground and signal lines,
in order to eleminate cross-talk problems.

In the new cable, pins 1 ... 7 of the microprocessor are cut at
the clip in order to reduce capacitive loading.

E. Engrave the character "8" behind the serial number, at the back
of the pod.

These modifications, solve problems a and b.

Some pins of the microprocessor clip are required for one microprocessor
type, while being susceptible to capacitive loading problems when using
it on another microprocessor type. An example of this is uP pins 18

and 19, which are the clock pins of an 8031 (problem c).

To solve this problem, you have to "tape” (or insulate otherwise) these
pins from the clip, when using it on an 8031 microprocessor,

2. When you want to connect the PM 8865 microprocessor pod to CMOS micro-
processors, you have to make the following modifications:

a. If your pod is not a revision B, first upgrade the pod to the
revision B8 status. For this, see the instructions A ... D above.
Do not engrave the character B in the pod box!tt!

b. Cut the large trace to RP1, pin 1 {component side).

c. Cut the large trace between U17-pin 8 and R13 (component side
only, and not under Ri13!1t),

d. Cut the large trace between RPB-pin 1 and R21 (solder side).

e¢. Cut the large trace that leads to RP3-pin 1 (solder side).

f. Cut the large trace that leads to RPB-pin 1 (solder side).

h. Add a wire between the just freed end of R21 and U17-pin 8.

i. Add a wire between connector P1-pin 39 and RP8-pin 1.
(pin 1 of connector P1 is marked with a little arrow, see also
next page).
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SIGNAL NAME

DESCRIPTION
GENERATED ON

USED ON

SIGNALNANE

ALE*
BFPODSELD
BFPOOSEL
BFPODSEL?2
BFPOCWATX
calrLo
coIet
1048
LPROGH
PROG
PROG*
PSENS148%
QUALIN
RDS148%
REAOEN
READEN*
RPROG

S48
$S1
SS1¢%
585%
SCLK
SIG
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LIST OF SIGNAL NAMES (diagram 18)

Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

Describes the meaning of each signal name

The source (diagram number) of each signal name

The destignation {(diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected) .

A "BD’ indicates that it is a bidirectional signal.

DESCRIPTION GENERATED + USED ON

Address latch enable 8085 1 18
Buffered pod select 0 i8
Buffered pod select 1 1
Buffered pod select 2 1
Buffered pod write 1
Energize coil O 1
Energize coil 1 1
Status signal from 10 expander 1
Buff. output strobe for [0 exp. 1
Qutput strobe for ID expander 1
OQutput strobe for 10 expander 1
Program store enable 8051,8048 1

Qualifier in signal

Read signal 8051,8048

Disable data buffer for id read
Enable buffer for id read
Qutput strobe for I0 exp. lint.)
Select 8048 mode

Select B0S1 mode

Select B051 mode

Select B08S mode

Selected clock
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
[nput channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel
Input channel 31
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MICROPROCESSOR INPUT BUFFERS LINE DRIVERS

PINS *5v
3V —» TO MAIN FRAME
wmw POD IDENTITY
(29) » .|¢ DATAS V&m.o 4 +5V 870n —— +5v FOD copE @BH
(28) Z 16 Z i Y40 >~V —@
al N i a DATA Y = ]7 _ ° -
=7 . o . w oatALlD 2 le L IK,R8 v [s [2]alisfz ] ] 4+m<
NMN 8 17 8 E.Umw ALe ww.n STATUS SIGNAL REAER B_pcw w2
3) Ut LI I | ez to2T SELECT Ve - L2944 J - 10
0 L5244 o744 i 31 04 MAN PRAME
(18) | 3 10t LPROGH P22 _ VAR LI A A RE $M.ﬁ
(1% 5 I DATA 4 PROG 14 L2 20 ey
2 15 5
" - N DATA S Wrsiag IR sal0 He 257 LINE DRIVER a
| = - DATA L @ PSEN5148 " 3R 3 17l U3 Wis B +5\ 104 +
. N - .m|||+@.w catat 2 | RDS148 £ 4 1045 ~ 58 Lits o
18 " ) N7=a & 5 T@
2B 2y, 10 L 4 e
3B U039 ADDR B E rRu | x29 A i 1% MP+®@.D§.
P N @) stee X33 8170  2vfk 2 !
ncoc_uﬂ _n @ x3a > Blza  ayflo[>a To/R 1
o —® xs8 —laa av i
13ly LN g% ADDR 3 LN@ 0 I
| a| F¥™*,|o (8098 TQ DR\ ADDR& H® 5 uia
(ADDR1) ADDRS | o149 |
14| alis 7o)
alp s (ADDRZ) ADDRL |~ o EEEL.@
S (AODR) ADDRT |Gy crcss SIDE_PROBE e |
T
T o WTSI145 jﬂ.o: | P3 RP7 _
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To protect the pod against pod connection errors, ground of the system under
test (pin 40) is only then connected to ground of the mainframe (via FETQ1)
when the supply voltage (pin 26 or pin 28) is at the correct position of

the microprocessor clip.

This is detected via voltage follower U5 (pin 12} and comparator U5 (pin 10).
The microprocessor in the mainframe reads this information via buffer U6

and will display POD CONNECTION ERROR if the pod is not connected properly.

LIST OF SIGNAL NAMES (diagram 19)

SIGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION Describes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

p21IN Ingoing clock signal

USED ON : The destignation (diagram number) of each signal name.
A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected) .

A 'BD’' indicates that it is a bidirectional signal.

SIGNALNAME | OESCRIPTION | GENERATEO | USEO ON

| | ON DIAGRAM | DIAGRAM

AX 8 Pin B8 of uP clip 1 1

AX24 Pin 24 of uP clip 1 1

AX2S Pin 25 of uP clip 1 1

AX32 Pin 32 of uP clip 1 1

AX34 Pin 34 of uP clip 1 1

AX36 Pin 36 of uP clip 1 1

BFPODSELO Buffered pod select O 1

BFPODSEL1 Buffered pod select 1 1

BFPOOSEL2 Buffered pod select 2 1

BFPODWART* Buffered pod write 1

COO0ED Pod identification code O 1

CO00E1 Pod identification code 1 1

Cyo Captured spare data 0 1

cy1 Captured spare data 1 1

cya Captured spare data 2 1

cyY3 Captured spare data 3 1

1
1

gaour Outgoing clock signal

| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
SCLK | Selected clock |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |

WOWWWDWWWWWOWW OWDWWDWWWWWWWDWOWWWOWWWWWD WWWW W

1

1

1

1

1

1

1

1
QUALIN Qualifier in signal 1 'S

1 )
SI6G 0 Input channel 0 1 S
SI16 1 Input channel 1 1 S
SIG6 2 Input rhannel 2 1 S
SI6 3 Input channel 3 1 ' 9
SIG S Input channel S 1 + S
SI16 6 Input channel 6 1 'S
SIG 7 Input channel 1 'S
SIG 8 Input channel 8 1 'S
SIG 9 Input channel 9 1 V5
SIG10 Input channel 10 1 VS
SIG11 Input channel 11 1 ' S
SIG12 Input channel 12 1 'S
SIG13 Input channel 13 1 'S
SIG14 Input channel 14 1 ' S
SIG1S Input channel 15 1 ' S
SIG16 Input channel 16 1 'S
SIG17 Input channel 17 1 ' S
S1618 Input channel 18 1 )
SIG19 Input channel 19 1 'S
S1620 Input channel 20 1 )
SI621 Input channel 21 1 + S

-3 - 41 -
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Figure 3.12 : 6800, 68089 and 6502 microprocessor
“GROUND SWITCH" pods (19)
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3.6.4 280 MICROPROCESSOR POD (see figure 3.14}.
This pod supports the ZILOG Z80 and Z808/A/8/C microprocessor.

Data signals (DATAD...DATA7) and address lines (ADRQ...ADR15}) are first

high impedance-buffered (U3, U5, U9) and then transferred to the input
demultiplexers in the mainframe (SIGO...SIG23}.

The data signals are also latched (clock pulse DLTCH; data latch) to meet the
setup & hold time requirements.

Data inputs 24...27 (SI1G24...81627) are used to take-in 4 status signals of the

280. These are necessary for correct disassembly of the microprocessor instructions.
Status signal IOREQ* is latched by means of U108, U17. This latch is cleared
immediately after the next external clock pulse (CLTCH; clear latch}.

Data inputs 28...31 can be used to take-in user defined signals (via P3}.

The microprocessor in the mainframe can read the identity of the pod by
reading the contents of buffer U12. This is done via data lines 24...31.
When doing this, buffer U19 is disabled.

The selection between internal clock (BFCLKOUT) and external clock (EXTCLK)
is done via U186 by means of signals BFPODSELO (buffered pod select), which
comes from buffer U50 in the mainframe (see figure 2.7).

The selected clock (SCLK) goes up to the mainframe to clock the input
demultiplexers.

Signals BFPODSELO...BFPODSEL2 are also used to generate the control signals
for reading buffer U12.

Signal MODE2 is used to disable the refresh clock (DRFSH;U10) in normal mode
in order not to show the refresh cycles on the display.

The external clock signals are first compared to a fixed threshold voltage
(U7, U11) and then wired-ored to generate the external clock (EXTCLK}.

In internal mode (signal INT*; comes from BFPODSEL 1) the generation of
clocks for the data latch and IOREQ* latch are stopped.

Signal MODE 2 stops the generation of the refresh clock signal (DRFSH)
when the pod is in the normal mode and enables the clock in ZBOREF

mode.

To protect the pod against pod connection errors, ground of the system under
test {(X29) is only then connected to ground of the mainframe (via FET Q1)
when the supply voltage (X11 of the microprocessor) is at the correct
position at the microprocessor clip.

This is detected via U18-pin 12 and comparator U18-pin 10 (CONEXERR*).

The microprocessor in the mainframe reads this information via buffer U12
and will display POD CONNECTION ERROR if the pod is not connected

properly.
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8. ALL'HC' PARTS AR FOWERED FROM A/C AND TUEIR LN -

USED INFUTS TIED TO +C OR GND, AS APPROPRIATE .

7. Pl AND PZ PINOUTS ARE FROR. CONNGCTION TO REVERSED
FEMALE TEANSITION CONNECTORS (CABLE CONDUCTOR |
CONNECTS T HIGHEST NUMBEED PIN IN CONNECTOR) .

6. REFRESH COLS RECORDED N MODES Z,3,; OMITTED INMODES 3,1,

5. STATUS COPES:

ROD QATA LINE ! S1GZ] SiG2he <SI625 SG24 JPCOCE
uP SIGNAL: BACK IO/M S @ e
1 (-} o O |WALT
1 Q [} | -|MEM WRITE
1 o ] [o] MEM BEAD
\ o \ | PETeR )
1 \ o o
| | \ o |roem0
| 1 ] 1 NTR
o o x x mﬁm%%uﬁ
Q 1 b b3 EXT. /o CYQLE

4.0N THE POD CLIP, CRVSTAL LOADING AND CRDZ6 OURUING

A0 PIN BIBBON CABLE HEACER.FZ IS GO PN, PB 15
20 AN,
1. UNLABELED CAPACITORS ARE .Luf,SOV.

NOTES: UNLESS OTHERWISE SPECFIED.

: NSCB800 microprocessor pod (26).
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3.6.6 68000 & 68010 MICROPROCESSOR POD (see figure 3.21 and 3.22)
6eneral

This pod (PM8874) supports the MOTOROLA 68000 and 68010 microprocessors.
Selection between these modes is done by a dip switch in the pod.

The pod has three different modes, which are under software control:

1. transparant mode
All bus cycles that occur on the bus (also unused prefetchest)
are sent to the mainframe. Unused prefetches are not disassembled
by the disassembly software.

2. filtered mode
All bus cycles, except for unused prefetches are sent to the
mainframe. This prevents the mainframe to trigger on unused
prefetches. Also unused prefetches do not use any memory in the
mainframe.

3. jump mode
Only bus cycles that caused a discontinuity in program flow are
sent up to the mainframe.

Because the PM 3632 logic analyzer is only 32 channels wide, and for 68000/68010
support more channels are necessary, the data that is sampled from the bus 1is

divided into two halfs. These two halfs are clocked into the mainframe sequentially.
$ig31 indicates whether it is the first or the second half of the captured data

(see below).
tst half: sig31 low
addresses (A1 ... A23) + R/W* + BGACK* + FCO...FC2 +
internally generated signals (FETCH*/SOURCE + BYTE + AOQ)
2nd half: sig3t high
data signals (DO ... D15) + HALT* + VMA* + BERR* +
IPLOX* ... IPL2* (depending on dip switch)

Using the PM 3632 together with a 68000/68010 uP pod affects the working of the
mainframe trigger and data qualification circuits (see chapter 2).

For correct triggering, the triggerprom (labelled MT600-?) must always be
installed at the PM 8880/30 disa board.

Also for correct operation of the mainframe together with this pod, main
software revision L (or higher) must be installed.

The three different modes in which the pod can operate will be described in this

paragraph separately. All three modes will be explained using the block diagram
first.

PM 3632 Service Manual August 1985
Edition : 2.0
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Block diagrams

-Transparent mode {see figure 3.16)

In the transparent mode, all bus cycles of the 68000/68010 microprocessors
have to be transferred to the PM 3632 mainframe.

All the bus signals (52 lines), are clocked into the input latches on a
clock pulse INCLK (comes from clock generation).
Addressline A0 which is not available on the 68000/68010 busses is

generated inside the pod (GENAO).

After the data is latched into these input latches, this information has

to be separeted into two halfs. This is because the PM 3632 mainframe
can only handle 32 channels at a time (see picture below).

68000 / 68010
. OR -~
8086 / 8088
62 {ADDRESS+ DATA+...) MAX
+ g ="
- 2 e o o
62 BITS
PM 887%
OR
PM 8876 HALF
MICROPROCESSOR POD 52 DATA + en B
Nn 30 ADDRESS + o o
BITS
0zHALF§  @——JNEITS——o
1zHALF 1
1 cLocK (S1631)
PM 3632
MA 11123

This division into two halfs is done by means of a multiplexer.

This multiplexer divides 32 channels into two halfs of 16 each.

the two halfs are clocked through the multiplexer on signals ADRHAF and
DATHAF.

The other lines go to the mainframe together with each half, but are
only once displayed at the state screen.

Both halfs pass a First-In First-Out memory (FIFO) before they are
passed to the mainframe (SIGO ... SIG30). SIG31 indicates which half
is the address half (first) or the data half (second).

The address lines and enable pulse for the FIFO are generated by the
sequence controller in the pod.

The write signal is generated by the clock generation circuitry.

In transparent mode, the FIFO is only one sample deep (because all
cycles have to be transferred to the mainframe).

PM 3632 Service Manual August 1985
Edition : 2.0
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~-Filtered mode (see figure 3.17)

PM 3632
Edition

For this block diagram description, first read the transparent mode
description.

In filtered mode, the pod works partly the same as in transparent mode.
In order to disqualify unused prefetches, and thus not transfer them to
the mainframe, the following special things are done:

1. Data bus cycle patterns are decoded. This makes it possible for a
sequence controller to check if a sampled cycle pattern matches a
known cycle pattern. If not, this sequence controller checks if
there was an instruction prefetched which was not used.

Under some circumstances, the pod may not be able to synchronize
on these patterns correctly, which results in prefetches being
removed {(this can happen in a tight loop with no writes).

Also a processor RESET will result in a los of synchronisation.
Refer to the operating manual section for more details.

2. The lenght of the fifo is now & samples.

This makes it possible for the sequence controller to decide
whether the instructions in the fifo are really executed or not.

Conventions:

1. The 68000/68010 uP prefetch words. When a word is prefetched, it
may be a part of an instruction which is not executed.

When an instruction is prefetched but not used, it is not allowed

to be transferred to the mainframe. Data and IACK {(interrupt

acknowledge) cycles must always be transferred to the mainframe.

2. When the 68000 or 68010 do a retry on a certain cycle (HALT* and BERR*
are both low), then the cycle which is retried must not be captured
a second time, because it was already captured once.

3. Cycles following the BG* (bus grant) are not sent up to the mainframe.
These are cycles which are not performed by the 68000 or 68010, but
for example by another uP (or DMA). In transparent mode these cycles
are transferred to the mainframe!

4. Unremoved prefetches:

- Three instructions (CHK, DIV and TRAPV) and the TRACE exception
generate exceptions in a way that makes it difficult to remove all
prefetches; in fact, it is sometimes impossible to know whether
one or two prefetches need to be removed.

In these cases only one prefetched word (the last) is removed.

- Address and Bus Error exceptions do not have unused prefetches,
but a cycle may be deleted anyway.

- Another ambiguous circumstance occurs when the processor executes
a single-word conditional branch around a one-word instruction
that makes no data accesses. In this case it is sometimes impossible
to tell if the one-word instruction is executed or not. In that
case, in the disassembly display the one-word instruction will be

marked with a ?. Refer to the operating manual section for more
details.

In filtered mode, the datalines from the microprocessor, which are
latched into the input latches, are passed to the sequence controller
(NWDO ... NWD15, new data).

The pattern that occurs on the databus is decoded in the sequence
controller. After being decoded, it is compared to known patterns, stored
in the sequence controller (PROM}.

I1f the sequence controller can not match the patterns, then there must
have been a prefetch or exception.

Service Manual August 1885
: 2.0
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Figure 3.17: 658000/68010 uP pod block diagram
(filtered mode).
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~-Jump mode (see figure 3.18)

For this description, first read the block diagram desciptions of
transparent and filtered mode.

In jump mode, only program discontinuities must be transferred to the
mainframe. i

In this mode, the sequence controller again detects a discontinuity

in program flow by comparing cycle patterns.

As long as there is no discontinuity, the QUALIN signal that qualifies
clocks to the mainfreame is forced low (via signal FRCQLO*).

At the moment when a discontinuity occurs, signal QUALIN will go high
and the information will be stored in the mainframe.

After qualifying a discontinuity, the FIF0O address lines will be
incremented (INCARD*).

PM 3632 Service Manual August 1985
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-Transparent mode
Status of buffered pod select lines: BFPODSEL2 = 0, BFPODSELt = 0, BFPODSELO = O.
Clock pulse INCLK (input clock) clocks the following data into the input
latches (UE2, UH1, UD6-7, UD4-5, UC1-2, UDB-9, UD10-11):

addesses; Al ... A23 + GENAO (Generated A0, via PAL CYCTYP)

data y DO ... D15

control ; BERRX, VMA*, HALT%*, ;

status ; R/Wx, FCO ... FC2,
Oepending on signal I[PLSEL (interrupt priority level select, comes from dip
switch 2), the IPLO...IPL2 or three spare channels (TST0 ... TST2) are connected
to inputs 28 ... 30. This is done via multiplexer UA3-4.

In transparent mode, the outputs of the first row of latches are always enabled
by a low signal NWOE* (new output enable not) and NWLSOE* (new status output)
or a straight connection of the QE* pin to ground.

The information that is now in the first row of latches, goes via a first-in

first-out memory (fifo, 32 bits x 8 ram, UL2 ... ULS) to the mainframe (SIGO
... SIG30). In this mode the address lines for the fifo (FIFQO0,FIFO1) are always
stable, so the fifo is used as a register only.

first half¥f
Because the mainframe is only 32 channels wide, the information in the input
latches is divided into two halfs. During the first half (ADRHAF), the information
in latches UC1-2 and UD4-5 (NWAD ... NWA15, new addresses), is loaded into
multiplexers UH4, UJ4, UF6 and UGS. Signal SVOE* (saved output enable not) is
always high in this mode.
The outputs of these multiplexers (FIF00 ... FIF015) are connected to the fifo
(UL2 ... ULS). During this half, the outputs of UHE, UJS, UF? and UGT7 are tri-
stated.

The outputs of latch UD6-7 and buffer UG3 (FIFO16 ... FIF030) are connected to
the fifo directly (UL6 ... ULS). During this half, the output of latch UH1 is
tri-stated. Data from latch UE2 goes via buffer UG3 to the fifo (NWHSO ... NWHS4).

The information of the first half is written into the fifo on write pulse
FIFOWR* (comes from clock generation UJ1).

second half
During the second half (DATHAF), the information in latches UD10-11 and UD8-9
(NWDO ... NWD15, new data) is loaded intomultiplexers UHG6, UJS, UF? and UGT.

The outputs of these multiplexers are also connected to the fifo (FIFO0 ... FIF015).

Ouring this half, the outputs of UH4, UJ4, UF6 and UGS are tri-stated.

The outputs of latches UDE-7 and UH1 (FIFO015 ... FIF030) are connected to the
fifo directly.

During this half, the outputs of buffer UG3 are tri-stated. The information of
the second half is also written into the fifo on write pulse FIFOWR%,

For both halfs, the location at which the information is stored in the fifo
is pointed out by address lines FIFOAQ, FIFGA1 and ADRHAF. Address line AODRHAF
divides the fifo into two 4-samples deep shift register. One for the first half,
and one for the second half {see figure 3.20). Address line FIFOAO and FIFOA!
are generated out of signals TAP5 and PODSELO; TAPS, in order to increment
the address after every FIFOWR* pulse (via PAL FADDR, UJ10).

NOTE:

These address lines are both stable in transparent mode (PODSELO

Is low), in order to reduce the lenght of the fifo to one.

PM 3632 Service Manual August 1985
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-Filtered mode

NOTE: The following description of the pod in filtered mode decribes how the
pod works in_general. Because of the high complexity of the
68000 and 68010 microprocessors, there are some exceptions to this
description. To explain all of these exceptions, a far too high knowledge
of the 68000 and 68010 microprocessors would be required.
Some faults in the pod may be caused by a part of the circuit which
deals with these specific exceptions. If therefore you can not repair
the pod with this description, just start replacing PALs and PROMs
one by one.

After a new sample of addresses and data is in the input latches, the data

part (NWDO ... NWD15, new data) of this cycle is immediately going to PAL UESB-9
{DCOD6B) and PROM UGS (27128, DC6EBKP).

This circuit decodes every cycle pattern that appears on the data bus, and
outputs an 8 bit code for every possible pattern (128 possibilities).

The outputs of the "pattern decoder” go via multiplexers UGS and UHS to a
sequence controller: PROM UHS (27128, ST68), PAL UKS, counter UG8 and flip flop
UuJ1o.

This sequence controller does the following:

- It compares the incoming cycle pattern with the patterns stored in
prom UG8. If the pattern matches a pattern stored in the prom, the
sequence controller is synchronised. After synchronisation it is
able to remove unused prefetches.

If the seq. contr. can not match the incoming pattern, the following
things can have happened:

- the seq. contr. is out of synchronisation (can happen when:

an unexpected program space read or a byte access occur)

- a prefetch has occurred : prefetch is not used after a program
discontinuity (caused by jump,
branch etc.).

- an exception has occurred: this causes a discontinuity in
program execution.

When the seq. contr. detects that a prefetch occurred after an instruction cycle
which may cause a discontinuity, it will make two calculations + compares
within that cycle (one in every half).
first calc.: The seq.contr. will immediately make signal ALUCRY high. This
signal is connected to an adder (UH3, UJ3, UFS, UG4). In this
circuit a high signal ALUCRY is added to the saved address
(address from previous sample) which is in the second row of
latches (SVAt1 ... SVAt5). After this addition, the result
(= old address + 2) is compared to the new address (NWA1 ...
NWA15) in comparator UJ2 and UF4 (outputs of UH5 are zero due
to a low TAPO),
When the old address + 2 = new address, than this means that
there was no discontinuity.
This means that the prefetch was executed, and therefore must
be transferred to the mainframe.
The result of this compare is signal ORDER*, via flip flop UKS.
second calc: For some cycle patterns however, this first compare is not
enough to decide if the prefetch is executed or not (8ranch
short or long and JUMP).
This is also decoded in the seq. contr.. Output signals
CTO0 ... CT2 tell which compare has to be performed in the
second compare (during data half):
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The fifo which is now 4 samples deep, provides the necessary delay to make the
decision if a prefetched instruction is executed or not.

This fifo is now used as a & deep shift register (see fig. 3.20), the addresses
for the rams being provided by signals FIFOAQ,1 (PAL UJ10, FADDR). In filtered
mode, the address is incremented on clock pulse TAPS (after an addresshalf and
a data half have been written into the fifo). Signal IGNORE* prevents the
address signals from incrementing when a retried cycle is captured, or after a
BG* (bus grant).

Signal FIFQ030 comes out of PAL UJ6 JUMP and informs the disassembler in

the mainframe if the transferred information is an instruction fetch or data.
Signal SVOE* (saved output enable not, generated by PAL UJ7 -NEWSAV-) is stored
in the fifo together with the sampled information to indicate whether the

stored information is an instruction cycle or a data/IACK cycle. This information
(LATEQ) is passed to PAL UK8 (QUAL) which keeps track of all the information

in the fifo in order to qualify or to disqualify the information when it is

sent to the mainframe.

-Jump mode
In jump mode, only discontinuities must be transferred to the mainframe.
The JUMP PAL (UJB) controls the qualification of instructions in JUMP mode.
Only the first word of an instruction is saved in the fifo.
In jump mode, the seq. contr. tells the JUMP PAL via signal DISQUAL whether
the last captured instruction caused a discontinuity or not.
As long as there is no discontinuity, signal FRCQLO* stays low in order to
force QUALIN low (via flip flops UJ10 and UK7). Signal INCADR* in that case
is forced high in order to stop PAL UJ10 (FADRR) from incrementing the FIFO
address lines.
As soon as there is a discontinuity, signal DISQUAL will make signal FRCQLO*
high which will make signal QUALIN high in order to qualify the discontinuity.
The fifo adddress lines will be incremented.
[n this mode signal FIF030 tells the disasembler in the mainframe whether the
address in the first half was a source or a destignation address.
Signals RATYPO,1 are used in this mode to increment the fifo address line also
when an IACK cycle has occurred.

-Connection error and pod identity
To detect if the clip is connected correctly over the 68000/68010 uP, the
1458 (UCS) detects if the +5 V is on the correct pin of the clip (68KVcc).
The first 1458 is only an invertor, and the second compares this voltage to a
fixed reference voltage. If the voltage at pin 68KVcc is +5 V, FET Q1 connects
ground of the system under test to ground of the pod. This protects the pod
and the system under test against short circuits when the clip is connected
incorrectly.

WARNING: The side probe (P3) has some pins connected to ground in the pod.
NEVER connect the ground wires of the side probe before fet Q1! has
connected the ground of the target to the ground of the pod.

This will cause a short circuit of Q1 when the clip is not connected
correctly!

To detect which pod is connected, the mainframe can read buffer UL10 via signal
lines 24 ... 31 immediately after power-up. This buffer is selected via signal
PODTYP* which comes from the BFPODSELO ... BFPODSEL2 lines (1,1,1}).

Signal PTYPE indicates which mode the pod is set to by dip switch 1 (68000

or 68010 mode). The information if the pod is connected correctly is passed to
the mainframe via one of the lines of this buffer.

During data acquisition, this buffer is tri-stated.
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3.6.7. 8086 & 8088 MICROPROCESSOR POD (see figures 3.29, 3.30 and 3.3t)

6eneral

This pod (PMB876) supports the INTEL 8085 and 8088 microprocessors.

Selection between these modes is done by a dip switch in the pod.

Like the 8086/8088 microprocessors, the pod has a minimum and a maximum mode.
Selection between these modes is also done by a dip switch in the pod. The
position of this switch must correspond to the processor mode, or else the error
message: POD CONNECTION ERROR will be displayed.

The pod has three different modes, which are under software control:

1. transparant mode
All bus cycles that occur on the bus (also unused prefetches!)
are sent to the mainframe. Unused prefetches are not disassembled
by the disassembly software.

2. filtered mode (only in maximum mode !}
All bus cycles, except for unused prefetches are sent to the
mainframe. This prevents the mainframe to trigger on unused
prefetches. Also unused prefetches do not use any memory in the
mainframe.

3. jump mode (only in maximum mode!)
Only bus cycles that caused a discontinuity in program flow are
sent up to the mainframe.

Because the PM 3632 logic analyzer is only 32 channels wide, and for 8086/8088
support more channels are necessary, the data that is sampled from the bus is
devided into two halfs. These two halfs are clocked into the mainframe
sequentially. Sig31 indicates whether it is the first or the second half of the
captured data (see below).
1st half: sig31 low
addresses A0 ... A19 + S3 ... S6 +
+ min 8086: PHLD + TAK + M/IO* + DT/R* + DEN* + BHE*/S7
+ max B086: LOCK S2% + St* + SO%x + BHE*/S7
+ min 8088: PHLD BHE* + I[O/M* + DT/R* + DEN* + SSO*
+ max B8088: BHE* LOCK* + S2% + S1%x 4+ SOt
2nd half: s5ig31 high
data signals DO ... D15 + spare signals (SIG17 + SIG18) +
reset flag

+ ¢+ +

Using the PM3632 together with an 8086/8088 uP pod affects the working of the
mainframe trigger and data qualification circuits (see chapter 2).

For correct triggering, the triggerprom (labelled MTE00-?) must always be
installed at the PM8880/30 disa board.

The three different modes in which the pod can operate will be described in this

paragraph separately. All three modes will be explained using the block diagram
first.
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Block diagrams
-Transparent mode (see figure 3.23)

In the transparent mode, all bus cycles of the 8086/8088 microprocessors
have to be transferred to the PM 3632 mainframe.

Therefore all cycles are treated as data cycles (data cycles always

have to be stored in the mainframe).

Clock signals are generated differently in minimum and maximum modes:

minimum mode: In this mode, signals RD*, WR* and INTA* enable the
sampling of the ready (READY) signal.
After this, the clock generator issues an INRQ (input
request) signal to the sequence controller to indicate
that there is valid data in the input latches.

maximum mode: SO0* and S1* now enable the sampling of the ready (READY)
signal.
After this, the clock generator issues the INRG (input
request) signal to the sequence controller to indicate
that there is valid data in the input latches.

Signal DACP is issued as soon as there are valid addresses available

on the microprocessor bus.

All the data signals, are continuously clocked into the input latches
on clock pulse CK1 (is the processor clock signal CK).

When there are valid addresses on the bus, they are latched in the
input latches on clock pulse DACP.

When there is valid information in the input latches, the sequence
controller will store this information in the fifo by generating a
write pulse (XWE*) and incrementing the fifo address lines (XAO0, XAt).
This is done after the input request signal (INRQ) became active.

After the input request is accepted (signal IDA), and valid information
is in the fifo, the sequence controller will notice that there is a
difference between the input address (just incremented) and the output
address (DOAO,1).

Therefore, it will generate an output request (DORQ*) in order to
transfer the information in the fifo to the mainframe.

The valid information in the fifo will be addressed via the DOAO,t
(data output address 0,1) lines, and clocked into the output latches

on the OREGCK clock pulse.

After the valid information is stored in the output registers, the
sequence controller will transfer this information to the mainframe

in two halfs: an address half and a data half.

This is done by enabling the two halfs of the output registers one at
a time (signal HALFO0 and HALF1, come from sequence controller).

The sequence controller will enable two SCLK clock pulses for the
mainframe (via signal SEND*) to clock the two halfs into the mainframe.
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~-Filtered mode (see figure 3.24%)

PM 3832
Edition

For this block diagram description, first read the transparent mode
description.

In filtered mode, the pod works partly the same as in transparent mode.
In order to disqualify unused prefetches, and .thus not transfer them to
the mainframe, the following special things are done:

1. to keep track of unused prefetches, the queue status (QO0, Q1)
information must be stored also.

2. when sending instructions up to the mainframe, this queue status
information must be checked whether the instruction was executed
or not.

In this way unused prefetches will not be sent up to the mainframe.
Data cycles will always be sent up to the mainframe.

Conventions:

t. In the 8086 and 8088, only an instruction can be prefetched and not
used.
Therefore, only instructions must be checked if they are used or not.

2. Data and IACK (interrupt acknowledge) cycles must always be transferred
to the mainframe.

In filtered mode, the input request and output request are performed
similarly to the process in transparent mode.

In filtered mode however, the pod keeps track of which input request
was due to an instruction fetch, and which one was due to a data cycle.

Therefore, status signals SO0*, S1* and S2* are also latched and combined
into signals GSO01 and GS012.

The sequence controller sets signal D/P* (data/program) to the correct
level when there is an input request (INRQ), depending on the state of
signals GS01,GS012.

When the input request is for data, the addresss for the fifo is only
two bits (XAD,XAt via DIAO0,t -data input address-). This makes the fifo
4 samples deep.

When there is an input request for instructions (possibly prefetches!!),
the fifo is 8 bytes deep (=4 samples; address line XA2 is also used,

via PIAD,1,2 -program input address-).

In order to be able to judge if a sampled instruction was reallly
executed, the pod monitores the queue status lines (Q0,Q1) and stores
this information in an 8 x 2 (bits) x 2 (bytes) register file.

At every input request, which was caused by an instruction fetch
(detected by the sequence controller), 4 bits are initialized in the
register file (2 queue status bits for every byte). The address of
these 4 bits is pointed out by address lines PIAO ... PIA2.

As soon as there is queue activity in the 8086/8088 CPU (which means
that something happened to an instruction byte in the queue), signal
QACTIVE* will go low.

After this queue activity, the sequence controller will produce a write
pulse (PQAO) for the register file in which the two queue status bits
Q0 and Q1 will be written into the register file on a position that
corresponds with the affected instruction byte (which is already in

the fifo ). This location in the register file is pointed out by queue
address lines PQAY! ... PQA3.

After this write action, the queue address lines will be incremented.
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-Transparent mode (see timing diagram of figure 3.27)

Input latches U2 ... U7 latch the following signals from the 8086/8088 bus:
- addresses (A0 ... A19) and control/status signals (M/IO*, S2%, St*x, 6 SO*,
DT/R*, DEN*, BHE*, S7*,6 SSO).
These signals are sampled on every clock pulse DACP (from clock gen.).
The control/status signals which are sampled, depend on the processor
mode (see general).
- data (DO ...D15) and status signals (S3 ... S6) are sampled continuously
on every falling edge of the processor clock (CKix),
- two spare channels are sampled in latch U25.
The outputs of the input latches are always enabled.

WARNING: The side probe (P3) has some pins connected to ground in the pod.
NEVER connect the ground wires of the side probe before fet Q3 has
connected the ground of the target to the ground of the pod.

This will cause a short circuit of Q3 when the clip is not connected
correctly!

The information in the latches, goes via a first-in first-out memory (fifo U1t
... U21) and output latches(U23, U24, U28 ... U32) to the mainframe (SIGO ... SIG31).
In this mode, the fifo is used as a register only.

When there is valid data present on the 8086/8088 bus, signal INRQ (input request)

will be generated by the clock circuitry (U64). This INRQ signal is connected

to PAL U337 (86ARB) which will subsequently:

1. enable one write pulse for the fifo (XWE*) to store valid data at the next
rising edge of the processor clock (CK, via U51)}). Signal [/0* high indicates
that there is input data.

2. generate an IDA (input data accepted) pulse which indicates that there is
input data accepted.

Signal D/P* (data/program) high indicates that the information in the fifo
is data (not an instruction). 1In transparent mode this signal is always
high.

Signal IDA is connected to PAL U36 (86DIO) which will subsequently do the

following:

1. increment its data input pointers (DIAO,1) which will via multiplexer U39
increment the address lines XAD and XA1 of the fifo. This causes new info
to be written on a new address in the fifo on the next input request (INRQ}.

2, then generate an output request (DORQ*, data output request not), because
there is information in the fifo which has to be transferred to the mainframe.
This DORQ* signal will cause PAL U37 (86ARB) to generate an OREGCK (output
registerclock pulse) pulse which clocks the information from the fifo into
the output registers (U23, U2¢4, U28 ... U32). The address from which the
information is read, is pointed out by the output pointers (DOAO,t via U39;
selected with a low signal [/0%* and a high signal 0/P*).

Signal SEND* goes low and qualifies two clock pulses (CK) for the mainframe
via U471 (SCLK). These two clock pulses will clock two halfs into the input-
registers in the mainframe (HALFO* and HALF1*, enable the output register
halfs; come from PAL U37).

A low signal SEND* will also increment the output address pointer (DOAQO,t)
via PAL U36 {860I0).

The output request signal (DORQ*, PAL U36) is not generated when there is
still an input request being handled (INRQ) or the previous information is
not yet transferred to the mainframe (HALF1*).

Now the cycle is completed and the pod can accept new data again.
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~-Filtered mode

NOTE : The following description of the pod in filtered mode decribes how the
pod works in general. Because of the high complexity of the
8086 and 8088 microprocessors, there are some complex details omitted
in this description. To explain all of these details, a far too high
knowledge of the 8086 and 8088 microprocessors would be required.
Some faults in the pod may be caused by a part of the circuit which
deals with these specific details. If therefore you can not repair
the pod with this description, just start replacing PALs one by one.

In filtered mode, the input request and output request are performed similarly
to the process in transparent mode (see also figure 3.27).

In filtered mode however, the pod keeps track of which input request was due
to an instruction fetch, and which one was due to a data cycle.

Therefore, status signals SO0*, S1* and S$2* are monitored (U6 and U7, [SO*,
IS1%, 1S2*), These signals are combined into signals GS01 and 6S012 (in U58
and U65).

PAL U37 (86ARB) sets signal D/Px (data/program) to the correct level when
there is an input request (INRQ), depending on the state of signals 6S01,65012.
When the input request is for data, the addresss for the fifo is only two
bits (XAO0,XA1 via U39 derived from OIA0,1 -data input address-)}). This makes
the fifo 4 samples deep.

When there is an input request for instructions (prefetches!!), the fifo is 8
bytes deep (=4 samples; address line XA2 is also used, via U40 derived from
PIAD,t,2 -program input address-).

In order to be able to judge if a sampled instruction was reallly executed, the
pod monitores the queue status lines (Q0,Q1) and stores this information in an
8 x 2 (bits) x 2 (bytes) register file (U45 and U46, see figure 3.28).

At every input request, which was caused by an instruction fetch (via PAL U44,
86PI0), 4 bits are initialized in the registed file (2 queue status bits for
every byte). The address of these 4 bits is pointed out by address lines

PIAC ... PIA2.

As soon as there is queue activity in the 8086/8088 CPU (which means that
something happened to an instruction byte in the queue), signal QACTIVE* will
go low via Ut and U62 (signals Q0 and Q1).

After this queue activity, signal PQAQ will produce a write action for the
register file (via PAL U44, 86PI0}), in which the two queue status bits Q0 and
Q1 will be written into the register file on a position that corresponds to the
affected instruction byte {which is already in the fifo ). This location in

the register file is pointed out by queue address lines PQA1 ... PQA3.

After this write action, the queue address lines will be incremented (PAL U44,
86PIO0).

As soon as there has been queue activity, and the queue address is incremented,
PAL U43 (86POA} will generate an output request for the affected instruction
byte. This is done via U50 and PAL U37 (86ARB). However, this output request
will not be granted if the contents of the register file (LSQ0 and HSQO)
indicates that the instruction byte was not executed {(via U50).

The address of the instruction byte is pointed out by output address lines
POAD ... POA3. These lines go to the fifo via U38, U39/U40.
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-Jump mode

In jump mode, only discontinuities in program flow must be transferred to the
mainframe.

If there was a discontinuity, it will be detected by the queue status lines

(Q0 and Q1) which are stored in the register file (U45, U46). Multiplexer US55
will pass the queue status information from the register file to the B6ARB PAL.
This PAL will then only allow an output request when there was a discontinuity.
Two modes of operation are possible (dip switch setting):

- show only discontinuities due to interrupts.

When signal IDISC* (interrupt discontinuities) is low, all discontinuities

due to an interrupt will be sent up to the mainframe. PAL U37 (86ARB)
makes this decision. SIG30 indicates to the mainframe if the instruction
that was sent was the source or the destignation of the discontinuity.
Signal MTD* indicates the source (emptied queue).

- show all discontinuities.
When signal IDISC* is high, all discontinuities will be sent up to the
mainframe. In this case, signal SIG29 will indicate whether the discon-
tinuity was due to an interrupt or not (via U681, IAK int. acknowledge).

~-Connection error and pod identity
To detect if the clip is connected correctly over the 8086/8088 microprocessor,
pin 40 of the microprocessor is checked for +5 V.
This information is passed to the mainframe when it reads the pod identity.
When the +5 V is on the correct pin of the clip, the ground of the pod will be
connected to ground of the target system via fet Q3

To detect which pod is connected, the mainframe reads prom U4é2 via signal lines
24 ... 31 immediately after power-up. This is selected via signal BFPODSEL2.
Depending on the position of the dip switches, this prom will output a different
code when it is selected.

min mode B8086: 17H

max mode 8086: 23H

min mode 8088: 18H

max mode 8088: 26H

-Power supply
The power for the pod is derived from the -8.5 V power supply in the mainframe.
U60 outputs the switching frequency for transistors Q1 and Q2. When Q2 is
switched-on, coil Lt is charged. As soon as transistor Q2 is switched-off,
this coil will be discharged via diode CR2 (1N5822). This will cause a +5 V
output voltage which is smoothened by coil L2 and C10.

-not used circuitry
The circuit consisting of U8 ... Ut0, U22, U3¢, U33, U26 was intentionally
used to record the queue activity between bus cycles. This circuit however is
now not used by the software in the mainframe.
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J.7 PARTS LIST, PODS.

This list contains all components which are not standard.

The p.c. boards for the pods are not available from Concern Service.

When, however, you need a spare p.c.
have to order it via the commercial department.

ANDARD LOGIC POD

Integrated circuts:

u18

ut3

uzt

u26,25

uz22

u29,33

Usg, 14,26

u3o
uto,11,15-17
U19,20,23,2¢4
u27,28,31,32
U3,+,7,8,12
VR1

Semi conductors:

CR3,7
CR5,6

Various:

Ca
]
P1A
P18
P2
RA
RA
R8
RB
RC
RD
RF
S1

PM 3632 Service Manual
Edition : 2.0

o
m
[7¢d
[n
b=
-
o
-

(1]
"
"
113
u
11
n

T&LS244
T4LS132
T4LS1TS
T4F184
T4LS240
T4F244
T4F3T74
UAT&?
NES21
NES21
NES21
NES522
LM3207-5

1N9148
IN9618B

CAP-6.8P

-
o
=z

n
[}
"
"
"
n
1"®
"
n
"
"
1}
"
n
"

F.NPO,500V

CAP-27PF,NPO.500V

CONNECTO

R 26 PIN

CONNECTOR 20 PIN

CONNECTO

R 60 PIN

RES. NETW. 82K 8 pins
RES. NETW. 82K 6 pins
RES. NETW. 18K 10 pins
RES. NETW. 18K 6 pins
RES. NETW. 1K

RES. NETW. 2K2

RES. NETW. 330E

SLIDE mzmqnq

o
bacd
o
m

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

5322
5322

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

-]
-
=z
(2]

209
208
208
209
208
209
209
209
208
208
208
208
209

130
130

122
122
265
265
265
111
111
111
111
111
11
111
217

board for a particular pod,

O
o
(=4
m

i
1)
[ 1]
"
1]

86017
85201
84999
82418
85862
81128
81909
84781
14441
144411
14441
86462
82842

31487
34786

32275
32274
51111
51109
61059
80841
90839
80837
80838
84144
80469
90295
10848

you
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ROM EMULATOR POD

Integrated circuits:

U1

U298

u2p

uio

ué

ur

u3

Uit
u12,U24,023
u3e

URR:
uz26,u27

u2
ug,utr,v18
U13,ui16
u20-u23

U4

Semiconductors:

@1...G4

Various:

P1, P2

P3 ... P8
RP3, RP6

RP1, RP2, RPS
RP8

RP11

RPT

RP1O

RP&

RP9Y

STANDARD BUS POOD

o

Integrated circuits:

1C

IE
28,2C,3C,3D
20

1A,1D

2A

PM 3632 Service Manual
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o
m
w
(2]
=
-
©
-
[ )
o

T4LS00
T4LS02
T4F02
T4F04
T4LS32
T4F139
T4LS157
T4LS166
TeLS244
T4F244
T4LS245
14F257
74108257
74LS299
M58725P
M58725P
T4LS389

VN1OKM

CONNECTOR
CONNECTOR
RES. NETW.
RES. NETW.
RES. NETW.
RES. NETW.
RES. NETW.
RES. NETW.
RES. NETW.
RES. NETW.

T4LS10
7T4LS132
T4LS244
T4LS374
T4F00
T4F151

16 PIN
26 PIN
100E
$70E
120€
180E
270E
820¢&
47K
220K

5322
5322
5322
4822
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

5322

5322
5322
5322
5322
5322
5322
5322
5322
5322
5322

209
208
209
208
209
209
209
208
209
208
208
209
209
208
209
209
209

130

265
265
111
1t
111
t11
11t
11
111
111

(&
o
o
m

84823
85407
81535
80783
85311
82234
81521
86292
86017
81128
86225
81767
86392
86002
82855
82855
82863

42516

40461
51111
90851
84054
90849
90844
94157
90847
90853
90845
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various:

Kt, K2 RELAY 5322 280 70267
RP2,4,5,7 RES. NETW. 270E 5322 111 90871
RP1,3,6,8 RES. NETW. 100K 5322 111 94227
RPS RES. NETW. 3.3K 5322 111 90872
St & POS. DIP SWITCH 5322 276 40351
Pt CONNECTOR 40 PIN 5322 267 70159
P2 CONNECTOR 60 PIN 5322 267 70161
P3 CONNECTOR 20 PIN 5322 267 51109

Integrated circuits:

u2 T4HC257 5322 209 82862
ut,9,13,16 T4HC244 5322 209 82861
Us T4HCOO 4822 209 82377
us T4F 151 5322 209 81678
ut2 74F00 5322 209 81534
u3 T4F373 5322 209 81533
ur, 11 NES22 5322 209 86462
U6,10,14,17 T64LS244% 5322 209 86017
us UATAT 5322 209 84781
VRt LM320T-5 5322 209 82842
Semiconductors:

CR1,2 1N914B 5322 130 31487
CR3 iN9618 5322 130 34786
CR4,5 IN40O5S 5322 130 34323
at VN1OKM 5322 130 42516
Various:

St & POS. DIP SWITCH 5322 276 40352
RN1,RN2 RES. NETW. 1K 5322 t1t1 80848
RN3,RN& ,RNS RES. NETW. &#.7K 5322 111 80873
RNB RES. NETW. 1K 5322 111 908+48
Kt RELAY 5322 280 70267

Integrated circuits:

Uis T4HC240 5322 209 82888
us, 10 14FO00 5322 209 81534
uiv T4HCOO 4822 209 82377
-3 - 91 -
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Semiconductors:

Qt MOSFET VN1OKM 5322 130 42516
CR3, CR¢ DIODE 1N91¢ 5322 130 31487
CRS DIODE 1N753A 5322 130 34167
CR1, CR2 OIODE tN40OS 5322 130 30799

Integrated circuits:

ubD2...UDS,UE2...UE4 T4ALS374 5322 209 81646
UF8,UF9,UG1,UG2,UGE T4ALS3T4 5322 209 81646
Uct,UH1,UHT T4ALS3TS 5322 209 81646
UHS T4ALS273 5322 209 85792
UGT ,UF6,UFT7,UJ4,U35,UH4 T4HC257 5322 209 82862
UHB , UGS T4HC2517 5322 209 82862
UF10 S63524 5322 209 81508
UF5,UG4, UH3 T14F283 5322 209 81588
UFé,UJ2 T4F521 5322 209 81543
UI1,UKS,UK7,UJ8 T4FT4 5322 209 81474
UK2 T4F00 5322 209 81534
un T4F04 5322 209 81577
UK10 T4F174 5322 209 83326
UK1,UK6,UH8 T4F32 5322 209 82133
uce LM1458N 5322 209 84488
UG9,UH9 T4F399 5322 209 82852
UH2 T4F374 5322 209 81909
UL10,UG3 T4LS244 5322 209 86017
ujs T4F08 5322 209 81574
UK3, ULt T14F10 5322 209 81681
ul3 T4F283 5322 209 81588
uGs T4F161 5322 209 82001
UA2 T4ALS257 5322 209 81638
UK+4 150 NSEC DELAY LINE 5322 320 40129
Semicondoctors:

CR2 1N5822 5322 130 32677
CR1,CR4% 1NS 14 5322 130 31487
CR3 TRANSORB. 5V 1.5KW 5322 130 34762
Q1 2N2907A 5322 130 40621
Q2 TIiP120 5322 130 44529
Q3 VN1OKM 5322 130 42516
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4. OPTIONS. CIRCUIT DESCRIPTION

4.1 GENERAL

This chapter describes all the options which are available for the
PM 3632 logic analyzer.

A block diagram for the options is not enclosed. Figure 1.2, however,
shows how the option boards are connected to the PM 3632 microprocessor
bus.

A separate description of the setup memory (PM 8880/40) is not enclosed,
because this option is a part of the setup data memory (PM 8880/50) and
will be described there.

NOTE :
The setup and the setup data memory options can not be used
together in one mainframe.

The PM 3632 has three options slots which can contain any combination
of option cards.

These circuit desciptions contain no unit drawings. All component
numbers are printed on the p.c. board which makes them self-explanatory.

In all circuit descriptions, a * behind a signal name indicates that it is
low active. In the diagrams, the corresponding signal name has a bar above it.

4.2 DISA ROM BOARD (see figure 4.1)

This option board is used for disassembly of the microprocessor instructions,

and can be plugged-in at any of the eight available positions.
The disa ROM can be a 2732, 2764 or a 27128.

Connector P1 connects the ROM disa board to the address, data and control busses
ofg the microprocessor on the capture board.

Data and address lines are first buffered (U15, U16) before they are

applied to the disassembler PROMs (U1...U8). The lower address lines

are also latched in U1t (by means of the ALE pulse). The data bus

on the option board is disconnected from the microprocessor databus when the
option board is not selected (signal OPSEL via U17).

The option board is selected via signal OPSEL which is one of the three
option select lines (OPSELO....OPSEL2) that come from the microprocessor
{(U15, see figure 2.7). Because the option board can be in any of the three
slots, the select signal is just called OPSEL. At power-up, the uP first
reads the identity of the option boards in the slots (by reading buffer
U18) and then knows which of the three OPSELG...0PSEL2 lines it has to
active to access the disa Rom board.

At power-up it also reads which disassembler PROMs are installed, and in which
socket they are.

PM 3632 Service Manual August 1985
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4.3 RS 232C CONTROL CARD.

This option board is used for uploading or downloading of data (in data
memory option, setup memory option or Rom emulator pod) to or from any
device which can communicate via an RS 232C link (in hex format).

This board is also used to control the Rom emulator pod via another
serial link (not an RS 232C link). .

The option board can be plugged-in at any option slot at the capture
board, but the most left slot is preferred (J3).

Connector Pt connects the RS 232C control card to the address, data and control
busses of the microprocessor on the capture board.

Data lines are first buffered via U15 and are only connected to the microprocessor

databus when this option board is selected (signal OPSEL, via U108). The lower
address lines are latched in U11 (by meansof the ALE pulse). The upper address
lines are directly applied to PROM U6,

The option board is selected via signal OPSEL which is one of the three
option select lines (OPSELO....OPSEL2) that come from the microprocessor
(U15, see figure 2.7). Because the option board can be in any of the three
slots, the select signal is just called OPSEL. The microprocessor first
reads the identity of the option boards in the slots (by reading buffer
U2) and then knows which of the three OPSELO...OPSEL2 lines it has to
activate to access RS 232C control card.

Decoder U5 is only enabled when the option board is selected (OPSEL),

and when address line At15 is high (addresses 8000 and up; see also

figure 2.5, memory map). This decoder either selects PROM U6 (via ROMEN*%,
memory mapped), scratch pod RAM U7 (via RAMEN*, memory mapped), UART U12

(via UARTEN*, I/0 mapped) or the 'identity buffer' U2 (via TYPEN%*,I/0 mapped).

The control software for the RS 232 control card is located on the option
board itself (U6). This software controls the RS 232C connection {(via UART U12)
and the serial link for the ROM emulator pod (via 8155 UT7).

RS 232C control:
The RS 232C connection 1s only a three wire connection: TXD, RXD and DSR.
The RS 232C connection is controlled via UART U12 which is loaded with
the correct control data by the microprocessor, before it starts receiving or
transmitting data via RXD and TXD lines.
The UART interrupts the microprocessor when it needs to fill the transmitter
buffer when it is empty (via signal TXEMPTY) or when the uP needs to empty the
receiver buffer when it is full (via signal RXRDY).
These signals interrupt the microprocessor via the INT* input via U9, U10
and Ul4. The interrupt is enabled by the micrprocessor only when it has
activated this board (signal INTEN* via 8155 U7).
The interrupt for the transmitter buffer is only enabled when the RS 232C
control card is in transmitter mode (signal TXIDIS*; loaded by software in
control register of UART).
The clock for the UART is derived from the microprocessor clock (6.20t16 MHz
for instruments connected to a 50 Hz mains) via clock divider U1 (approx. 3.2
MHz). The baudrate clock is derived via the timer portion of U7 (freq.= 16 times
the selected baudrate). This timer is loaded immediately after starting data
transfer.
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LIST OF SIGNAL NAMES (diagram 22)

SIGNAL NAME

ODESCRIPTION

GENERATED ON
USED ON

SIGNALNAME

Q
-
[-24
x
x
N

BRD*
BSELOAT
CTLO
crit
DDWN
oyre
ECLK
INT
INTENX
10/M4%
LGAD
OPINTX
OPSEL*
RAMEN*
RD*
REAOY
RESET OUT
ROMEN®
RXRDY
S0

S

SELO
SELY
TXEMPTY
TXIDIS*
TYPEN®
UARTEN®
URTCK
WR*%

Is the signal name that is used in the diagrams. A * indicates

that it is an inverted signal;
indicated with a horizontal bar above the signal name.
Describes the meaning of each signal name

The source (diagram number) of each signal name

The destignation (diagram number) of each signal name.

in the diagrams these are

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be

connected).

A 'BD' indicates that it is a bidirectional signal.

DESCRIPTION

Video and uP clock
Address line
Address line
Address line
Address line
Address line
Address line
Address line
Address line
Address line
Address/data ne
Address/data line
Address/data line
Address/data line
Address/data line
Address/data line
Address/data line
Address/data line
Address latch enable
Buffered dear signal
Buffered serial data up
Control line O

Control line 1

Data down (to Rom emulator)
Bata up (from rom emulator)
Rom emulator clock

Interrupt signal

Intervrupt enable
Input,output/ memory

Load data

Option interrupt

Option select line

Enable scratch pad ram

Read signal

Ready

Reset out signal

Enable control rom

Receiver register ready
Status line O

Status line 1

Select line O

Select line 1

Transmitter register empty
Enable transmitter interrupt
Enable buffer for id read
Enable vart

Uart clock

Write signal

I R e

~NOAN,rWN—-O
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4.4 SETUP DATA MEMORY (see figures 4.3 and 4.4)

This option is used to store up to 8 different settings and up to 8K

of data into non volatile memory.

Also compare, search and autosequence modes are possible when this board
is installed.

NOTE:
This description also covers the setup memory option which is
a part of the setup data memory option.
The difference between these options is that the setup data
memory has:
- 4 extra EEPROMs (U3, U4, U5 and U6)
- 1 extra RAM (U2}
- different control software (U1}

Connector P1 connects the setup data memory option to the address, data and

control busses of the microprocessor on the capture board (see figure 4.3).

Data and addresslines are first buffered via U16, UtT.

The data lines of this option board are only connected to the databus of the
microprocessor when this board is selected (signal BROSEL*),

The lower addresslines are latched in U12 (by means of the ALE pulse).

The option board is selected via signal OPSEL which is one of the three
option select lines (OPSELO....OPSEL2) that come from the microprocessor
{U15, see figure 2.7)}. Because the option board can be in any of the three
slots, the select signal is just called OPSEL.

The microprocessor first reads the identity of the option boards in the slots
(by reading buffer U11) and then knows which of the three OPSELO....OPSEL2
lines it has to activate to access the setup data memory option.

Decoder U19 is enabled only when the option board is selected (signal OPSEL)

and when address line A15 is high (addresses 8000 and up; see also

figure 2.5, memory map).

This decoder selects (8 K blocks)
- bank switch register : U13, by means of signal SELREG* : I/0 mapped.
- "identity buffer” U11, by means of signal BROTYPE*: I/0 mapped.
- PROM U1 : U1, by means of signal ROMx :memory mapped.
- reference RAM : U2, by means of signal RAMt1% :memory mapped.
- one extra 8K block

The extra 8 K block is further decoded by Ut4 (2 K blocks) which selects:
-EEPROMSt...5 : U3, U4, U5, UB or U7, by means of signals

EEPROMt* .,  .EEPROMS%: memory mapped

-scratch pad RAM : U8, by means of signal RAM2 : memory mapped.

Bank select buffer U13 is used to select the different EEPROMs which are
located on the same memory location (signal BANK, from U13 to U14).

When BANK 0 : then EEPROMs U3, U4 and U7 are selected.

When BANK 1 : then EEPROMs U5, U6 and U7 are selected.

Signal RAt4 is used as bank select signal for the PROM that contains the
control software (U1). This select signal is only used to switch-off
PROM U1 in case it is a 27256 and the EEPROMs have to be selected. Until
now this PROM has been a 27128 so this select signal is not yet used.

PM 3632 Service Manual August 1985
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AT

SIGNAL NAME

DESCRIPTION

GENERATED ON

USED ON

SIGNALNAMNE

> DD P D> N
[ = A e

BRO*
BROSEL*
BROTYPEX
BWAR*
EEPROMIX
EEPROM2*
EEPRON3X
EEPROM4&X
EEPROMS*

LIST OF SIGNAL NAMES (diagram 23)

Is the signal name that is used in the diagrams. A * indicates

that it is an inverted signal;
indicated with a horizontal bar above the signal name.
Describes the meaning of each signal name

The source (diagram number)
The destignation (diagram number) of each signal name.

of each signal name

in the diagrams these are

A ? indicates that the source cannot be defined (for example one

signalname can come from different pods,

connected).

A 'BD’

DESCRIPTION

Video and uP clock
Addressline 8

Addressli
Addressline 1
Addressli 1
Addressline 1
Addressline 1
Addressline 1
Addressline 1

nhe

ne

Address/data line
Address/data line
Address/data line
Address/data line

Address/data line
Address/data line
Address/data line

Address
Address
Address
Address
Address
Address
Address
Address
Address
Buffered
Buffered
Buffered
Buffered
Buffered
Buffered
Buffered
Buffered
Buffered

Buffered
Buffered

0
1
2
3
Address/data line 4
S
6
7
le

latch enab
line
line
line
line
line
line
line
line
address line 8
address line 9

SN oOoNswNn-—=0O

address line
address/data
address/data
address/data
address/data
address/data
address/data

address/data
address/data

Bank select

Buffered

read signal

Board selection
Enable id buffer

Buffered

write signal

Enable EEPROM 1
Enable EEPROM 2
Enable EEPROM 3
Enable EEPROM 4
Enable EEPROM S

GENERATED

NN DN =D

indicates that it is a bidirectional signal.

[SESTSE ST SR STXESE X SY XY XY XN XY SE XY X X
WWWWW e o >

NN N
P S

but only one can be

USED ON
DIAGRAM
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4.5 COMPOSITE VIDEO OUTPUT (see figure 4.5)

This option is used to generate a composite video signal which can be used to
connect an external monitor, or for example a video printer.

The video output MUST be installed in the service workshop, and is
certainly not user installable (see section 7.3 for installation instructions).

The video interface combines the following signals into one composite video
signal:

VRTC (Vertical retrace)

HRTC (Horizontal retrace)

VIDEOC (video signal from microcomputer-video interfavce)

The output signal is a composite video signal which can be used on 50 Hz
monitors, or for example on a video printer.

The vertical and horizontal retrace signals, both pass a one-shot (U2), before
they are combined into one synchronisation signal (in U1).

The video signal, generated by the video interface of the microcomputer, is
added to the synchronisation signal in the output stage (Q2).

After the output stage, there is a composite video signal available.

This output stage has a 75 ohm output impedance.

NOTE: U2 (LM556) is a selected part. Only tested parts can be used!!

SIGNAL NAME : Is the signal name that is used in the diagrams. A * indicates
that it is an inverted signal; in the diagrams these are
indicated with a horizontal bar above the signal name.

DESCRIPTION : Describes the meaning of each signal name

GENERATED ON: The source (diagram number) of each signal name

USED ON : The destignation (diagram number) of each signal name.

A ? indicates that the source cannot be defined (for example one
signalname can come from different pods, but only one can be
connected).

A 'BD’' indicates that it is a bidirectional signal.

SIGNALNAME | ODESCRIPTION | GENERATEO | USED ON

| | ON OIAGRAM | DIAGRAM

| 1 i
HRTC | Horizontal retrace 12 I 31
VRTC | Vertical retrace 12 1 31
VIOEOD | Video signal P2 1 31
vipour | Composite video out 1 31 I BNC plug
GNOOUT ! Ground signal out 1 31 | BNC pluy

- & - 15 -
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4.5 SPARE PARTS, OPTIONS
This list contains all components which are not standard.

The p.c. boards for the options are not available from Concern Service.
When, however, you need a spare p.c. board for a particular option, you
can order it via the commercial department. ;
Proms with option software are also not available from Concern Service.
When you want to order option software, contact the DTE Supply Centre
Service group.

NEDERLANDSE PHILIPS BEDRIJVEN B.V.

MIG S&I, T&M SERVICE OEPARTMENT OTE

BUILDING TQ V-2

EINDHOVEN

POSITION DESCRIPTION ORDERING CODE

DISA ROM BOARD

Integrated circuits:

uty 741532 5322 209 8531t
utz,18 7T4LS138 5322 209 85647
Ut T4LS240 5322 209 85862
u1o,15s T4LS244 5322 209 86017
ute T&LS245 5322 209 86225
u13 T4F379 5322 209 82887
us M58725P 5322 209 82855
U1 74LS373 5322 209 86062
Various:

RP1 RES. NETW. 6.8K 5322 111 3083¢%

Integrated circuits:

uio 74LS32 5322 209 8531t
us T4LS138 5322 209 85647
ut,4 T4LS161 5322 209 85915
uz2,13 T4LS244 5322 209 86017
uts T4LS245 5322 209 86225
u3 7415299 5322 209 86002
uta 7415368 4822 209 80448
TER| 7T4LS373 5322 209 86062
- b - 17 -
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§. TROUBLESHOOTING

5.1 GENERAL

This chapter describes how to proceed when there is a fault in the PM 3632 or
its pods or its options.
The tools that are available for troubleshooting, are:
1. This service manual, with circuit diagrams and descriptions
2. Faultfinding tree, which leads you via most possible symptoms to the
circuit that you have to check.
3. Diagnostic software, which can be divided into two parts:
- Diagnostics, standard in every instrument.
- Optional diagnostics, available as a diagnostic tools kit (PM 8891).
4. Listing of initialisation program of PM3632, which helps finding faults
in the microprocessor and associated circuits (section 5.5).

5.2 FAULTFINDING TREE

This tree is the first thing to follow when there is a fault in your instrument.
This faulfinding tree (see next page) leads you through most symptoms that can

occur when there is something wrong with the PM 3632 or its options or pods.
Each symptom described:

- will end in a part of the tree that points to a particular circuit that has
to be faulty. Via the index at the beginning of this manual, you will find
the page number where to find the corresponding diagrams.

- or will end in a part of the tree that points to the diagnostic software

which is contained in the PM 8881 (diagnostic tools kit for the PM 3632).
The diagnostic tools kit is described in chapter 5.4.

PM 3632 Service Manual August 1985
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5.3 STANDARD DIAGNOSTICS

The diagnostic software that is installed in every instrument, is performed
always immediately after power-up.

It does the following tests in the shown sequence. When there is a failing
function in the mainframe, it will display the test results and stay in that
screen.

Rom checksum : pass/fail
Calculates checksum of system software (U113
and U121) and compares it to the checksums
stored in Prom.

Ram test : pass/fail
AA55 test on the rams which are a part of
U134, U135, U136, UIS and U16.
Addressed and read via address/data bus.

TRACE test : pass/fail
Clocks address counter of data acquisition
memories until there is an overflow.
Concerns parts U39, U&0, U411 and U42
Clock pulses via “"data storage clock generation”.
Trace ram : pass/fail
Address test for data acquisition rams.
Concerns parts U1 ... U8.
Addressed via addresse counter, read and write
via U15 and U16 (TRCDO ... TRCD31).
Trigger : pass/fail
Address test for trigger rams.
Concerns parts U9, U117, U25 and U33
Addresssed via Ut5 and U16 (TRRCDO ... TRCD31),
read and write via U135 (TRWA? ... TRWD?).
Sequence : pass/fail
Address test for sequence controller rams.
Concerns U124,
Addressed via U135 (TRWA? ... TRWD?), and read
and write via U135 (STATRAMO ... STATRAM3).
|m| U...
PM 3632 Service Manual August 1985
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5.4 PM 8891, DIAGNOSTIC TOOLS KIXIT

The diagnostic tools kit is specially developed for repairing the PM 3632 in
an easier way.

The PM 8891 contains (see figure 5.2):

- three EPROMs, containing diagnostic programs (27128).
- one disa rom board (PM8880/30).

- onhe 32 channel test board.

- one B8085/280 microprocessor target.

- one option extender card

5.4.1 Targets

Most tests in the diagnostic software require a target connected to the logic
analyzer (via a pod). The two targets in the diagnostic tools kit are:

32 channel test board.

This test board generates the following data patterns, depending on the setting
of the dip-switches on the board:

dip-switches:

1 2 3 4

down up up up = walking zero ;requires an internal
sampling clock of min
30 nsec.

up down up up z walking one irequires an internal
sampling clock of min
30 nsec.

up up up up = 8 bit counter pattern ;on external clock.

The test board connects to the 32 channel logic pod inputs via connector P1A
and P1B, while the outputs (flat cable) of the 32 channel logic pod are
connected to P2. The connection from the 32 channel test board to the PM 3632
is made via the flat cable that fits into connector P3 (see figure 5.3)

The test board connects to the 4 channel fast pod inputs via connector P4, while
the outputs of the & channel fast pod are connected to P2. The connection from

the 32 channel test board to the PM 3632 is made via the flat cable that fits
into connector P3.

Note: when being connected to the 4 channel fast pod, the test board
also generates a walking zero/one, but since only the least

significant four bits are used, it is not a real walking
zero/one pattern!

Figure 5.4 shows the circuit diagram of the 32 channel test board.
A circuit description of this board is not included in this manual.

PM 3632 Service Manual August 1985
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This board contains both, the 8085 and the Z80 microprocessors, which run the
same program which is stored in one prom (program listing, see appendix D).
Which processsor runs the program in the prom, is selected by switch SW3.

The program contains 3 loops, which can be selected with switches SW1 and SW2.
After power-up, or reset, loop 0 is entered (see figure 5.6)

Note: Power supply for the microprocessor target is not included in
the PM 8891.
The unit must be supplied with the following voltage and current:
voltage: min 7.5 V connected between the IN and GND spots near
voltage regulator VR! (+7.5V at + sign]).
current: min 450 mA.

Figure 5.5 shows the circuit diagram for the 8085/280 target.
A circuit description is not included in this manual.

RESET
LOOP O
SW2 Swi1
SW2 MA11111

Figure 5.6: Program loops in 8085/280 targets.
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Mainframe 1

Mainframe 2 H
Mainframe 3

Logic pod :
CRT :
Fast pod :

8085/280 disa pods

Setup memory

Setup & data memory :

RS232C control card :
Rom emul. pod: ram :
Rom emul. pod: external:

Rom emul. pod: input :
RS232C: UART, osc. :
Timing: Internal clock:
Decoders, osc. :
Micro : PPI, osc. :

PM 3632 Service Manual
Edition : 2.0

100 MHz oscillator

Address counter and trigger clock test
Demultiplexers

Internal clock dividers (partially)

Data path mainframe (32 channels)

Triggering

Sequence controller

Data qualification (combinational and state)
Final delay

Veil

External clock (falling and rising edge)
Internal clock

Data path (32 channels)

Clock qualifier (high and low)

Video adjust

External clock (falling and rising edge)
Internal clock

Data path no-glitch mode (4 channels)

Data path glitch mode (4 channels)

Glitch capture

Clock qualifier (high and low)

Pod identity (both pods)

Pod connection (both pods)

External clock (both pods)

Internal clock (both pods)

pata path (32 channels, both pods)

Non volatile storage of settings

Edit of name fields

Non volatile storage of settings

Edit of name fields

Non volatile storage of B-memory data

B-memory ram

B-memory mask ram

Uploading and downloading via RS232C connection
Rom emulator pod rams

Pod connection circuit

Port connection test circuit (ports A, B, C, D)
Data bus, emulation side (ports A, 8, C, D)
Address bus, emulation side (ports A, B, C, D)
Rom emulator input circuit (oscilloscoop loop)
RS232C transmit mode (oscilloscope loop)
Internal clock dividers

Micro computer decoders (oscilloscope loop)
Micro computer PPI outputs (oscilloscope loop)
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CHANNELS NOT ALL ZERO 33 MHZ BCH
Input demultiplexers, diagram 5.
If this test fails, previous test must be ok. Therefore
demultiplexers are ok. Check internal clock generation,
diagram 3, diagnostic menu 3.

CHANNELS NOT ALL ZERO 25 MHZ 16CH
Input demultiplexers, diagram 5.
If bad check SIGSED ... SIGSEL3 lines, and multiplexer outputs.
For connection details, see figure 2.11

CHANNELS NOT ALL ZERO 20 MHZ 16CH
Input demultiplexers, diagram 5.
If this test fails, previous test must be ok. Therefore
demultiplexers are ok. Check internal clock generation,
diagram 3, diagnostic menu 3.

CHANNELS NOT ALL ZERO 16 MHZ 16CH
Input demultiplexers, diagram 5.
If this test fails, previous tests must be ok. Therefore
m demultiplexers are ok. Check internal clock generation,
N diagram 3, diagnostic menu 3.

CHANNELS NOT ALL ZERO 14 MHZ 16CH
Input demultiplexers, diagram 5.
If this test fails, previous tests must be ok. Therefore
demultiplexers are ok. Check internal clock generation,
diagram 3, diagnostic menu 3.

CHANNELS NOT ALL ZERO 12.5 MHZ 32CH
Input demultiplexers, diagram 5.

If bad check SIGSED ... SIGSEL3 lines, and multiplexer outputs.
For connection details, see figure 2.12

After the demultiplexer test, the test is continued with the
following messages:

CHECK FOR SQ. WAVE (1 USEC PERIOD) AT U37-t1
Demultiplexer clock, diagram 5
ﬂt If not ok, check internal clock generation (diagram 3; see also
% menu 3 for a more detailed test).

CHECK FOR SQ. WAVE (6 USEC PERIOD) AT U37-t1
Demultiplexer clock, diagram 5
1f not ok, check internal clock generation (diagram 3; see also
menu 3 for a more detailed test).

CHECK FOR SQ. WAVE (10 MSEC PERIOD) AT U37-1t
Demultiplexer clock, diagram 5
If not ok, check internal clock generation {(diagram 3; see also
menu 3 for a more detailed test).

PM 3632 Service Manual August 1985
Edition : 2.0
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PRESS SW1 TWICE
If after pressing SW1 twice (on target), this meassage does not
disappear, then press any key at the PM3632 front panel!
After pressing any key, one of the below mentioned error messages
will appear, and control is given back to the keyboard again.
Note: This message will appear 6 times in total.

SEQUENCE ERROR
Indicates sequence controller error. Triggerword recognition is
ok, but a sequence of triggerwords A and B fails. Check sequence
controller ram U124, diagram 6. The PPI test in menu 3 can be
used as a help.

SEQ WORD C-D OR QUAL ERROR
Indicates sequence controller or data qualification error.
Triggerword recognition is ok, but a sequence of words C and D
fails, This can also be caused by a stable TRCSTAT line (U125
pin 7). Check sequence controller ram U124, diagram 6. The PPI
test in menu 3 can be used as a help.

COMB. -ONLY- QUALIFICATION ERROR
If this test fails, check data qualification circuitry U116 and
Ut18-pin 1, diagram 6.
Press START; now the lines connecting these ic's must go up and
down.

COMB. -ALL BUT- QUALIFICATION ERROR
If this test fails, check data qualification circuitry U116 and
Ut118-pin 0, diagram 6.
Press START; now the lines connecting these ic’'s must go up and
down.

STATE QUALIFICATION ERROR
If this test fails, check data qualification circuitry U116 and

U118-pin 3. Also check U125 and associated circuits, diagram 6.
Press START; now the lines connecting these ic’'s must go up and
down.

DELAY ERROR
Final delay circuitry fails. Check U126 (diagram 6} and U15

{(diagram 3).

After these subtests, the veil test has to be done visually. The
following message will appear:

CHECK FOR 40 CLOCKS VEIL
If 40 clocks veil not present, or no veil present, check timers
in U135 and U136 and flip flops U109, diagram 2.
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After pressing any key on the PM 3632 front panel, one of the
following error messsages can appear:

32-BIT - WALKING ONES ERROR

Check in state display which channel does not go high.
Press START and trace with an oscilloscope the bad channel,
diagram 10/11.

If analyzer beeps three times after mmocw 15 seconds, then press
START and check channel 0.

CLOCK QUALIFIER LOW ERROR

Press any key to go to scope loop (in loop, pressing any key
will return to prom menu).

Check clock qualifier circuitry, diagram 10.

The QUALIN sinal must be high when the external qualifier signal
is low.

ext. qualifier ___ | I [ R

QUALIN [ [ —

CLOCK QUALIFIER HIGH ERROR

Press any key to go to scope loop (in loop, pressing any key
will return to prom menu).

Check clock qualifier circuitry, diagram 10.
The QUALIN sinal must be high when the external qualifier signal
is high.

ext. qualifier ___ | 1 | [

QUALIN 1 I | R

5: CRT
This test writes a square pattern (like a checker board) on the crt.
This test can be used for video adjustment and for fault finding in
the video interface circuit.
Quring this test, pressing any key returns to menu 1.
-5 - 11 -
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NON-GLITCH 4-BIT - WALKING ZEROES ERROR

Check in state display which channel does not go low.
Press START and trace with an oscilloscope the bad channel,
diagram 12 (non glitch path).

If analyzer beeps three times after about 15 seconds, then press
START and check channel 0.

NON~-GLITCH 4-BIT - WALKING ONES ERROR
Check in state display which channel does not go high.
Press START and trace with an oscilloscope the bad channel,
diagram 12 (non glitch path).
If analyzer beeps three times after about 15 seconds, then press
START and check channel 0.

GLITCH 4-BIT - WALKING ZEROES ERROR
Check in state display which channel does not go low.
Press START and trace with an oscilloscope the bad channel,
diagram 12 (glitch path)
If analyzer beeps three times after about 15 seconds, then press
START and check channel 0.

GLITCH 4-BIT - WALKING ONES ERROR
Check in state display which channel does not go high.
Press START and trace with an oscilloscope the bad channel,
diagram 12 (glitch path).

If analyzer beeps three times after about 15 seconds, then press
START and check channel 0.

CLOCK QUALIFIER LOW ERROR
Press any key to go to scope loop (in loop, pressing any key
will return to prom menu).
Check clock qualifier circuitry, diagram 13
The QUALIN sinal must be high when the external qualifier signal
is low.

ext. qualifier

QUALIN

CLOCK QUALIFIER HIGH ERROR
Press any key to go to scope loop (in loop, pressing any key
will return to prom menu).
Check clock qualifier circuitry, diagram 13.
The QUALIN sinal must be high when the external qualifier signal
is high.
ext. qualifier

QUALIN
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ADDRESS AND DATA ERROR
There is a failure in the address bus and the data bus.
This causes the test to fail when it tries to trigger. After

pressing any key, press START and check manually which channels
are stuck to zero or one.

PROBE [ 1 BAD

Indicates that a certain channel is stuck high or low. Pressing

any key proceeds to next test. When all tests are done and one

or more channels are bad, then the logic analyzer is put in a

loop in which you can trace the bad channel({s) with an

oscilloscope.

NOTE: When using this test on pods PMB865-revision C, the side
probes SPO0...SP3 will always be reported BAD because they
are always high and the test assumes they are always low.

3: Setup memory
This test stores settings under each of the 8 available setup files.
Then it reads these settings back and verifies if they are correct.
Also the name field is tested, if it is possible to fill-in a name.
- Connect any pod to PM3632 (no target required).
- Switch-on and enter test.
- Messages:

A/B RAM FAILURE
This message appears immediately after power-up, when there is
something wrong with rams U2 or U8 at the setup and data memory
option. Check read, write and select lines to these twwo rams.

SWITCH-OFF AND CONNECT OISA POD
THEN ENTER DIAGNOSTICS AGAIN

No disa pod is connected, connect any pod and enter
diagnostics again.

This test can not be interrupted. Dureing the test, one of the
following messages can appear:

SETUP MEMORY CHECKSUM ERROR
One of the EEPROMs is bad, check UT.

SETTINGS CAN NOT BE SAVED
Check read, write and chip select signals to EEPROM.

NAME FIELO CAN NOT BE CHANGED
Check system prom Ut1.

4: Setup & data memory
Note that this test takes about 10 minutes.
For setup memory test, see setup memory test.
For data memory testing, the PM 3632 takes-in data from the 8085
demo unit and stores this data in the data memory file.
After this, the stored data is read back and is verified if it
is correct.
The edit mode is checked by writing data (0, 1 and X) into b-memory
and check if the written data is actually stored in b-memory.
- Connect 8085 or Z80 pod to micropocessor target
- Switch-on and enter test.
- Messages:
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MAKE CONNECTIONS TO PM4202
DIGITAL CASSETTERECORDER AS FOLLOWS:

PM3632 PM4402
(F6) t -- 1 (FG)
(TXD} 2 -- 3 (RXD)
(RXD) 3 -- 2 (TXD)
(CTS) 5 -- & (RTS)

(SG} 7 -- 7 (SG)
Connections to cassette recorder must be made as described.
If connections were not already present, power must be cycled
after connections are made.
If no cassette recorder is available, refer to the manuals of
the connected device, for connection details. Connections to
PM3632 remain as described.

SET SWITCHES ON RECORDER AS FOLLOWS:

KEYS ENABLE
KEYS REMOTE
BLOCK LENGTH 1024
CRC CHECK NO

AUTO REWIND YES
TRANSPARENT YES

RS232C V24
PARITY EVEN
WORD 8 BITS
STOP BIT 1
PARITY DISABLE
BAUDRATE 8600

Settings of the cassette recorder must be mede as described, in
order to make communication with analyzer possible.
If another device is connected, refer to the manuals to make

the correct settings.

PRESS WRITE ON RECORDER
Puts cassette recorder in receiver mode.
If another device is connected to the analyzer, refer to the
manuals how to put it in receiver mode.

PRESS WRITE AGAIN
Empties receiver buffer of cassette recorder onto the tape.
If another device is connected, refer to the manuals how to
handle received data.

DOWNLOAD ... PLEASE WAIT
If this message is fashing on the display, then press on the
casette recorder: STANDBY, REVERSE, READ, in this sequence.
I1f this message does not disappear a few seconds after pressing
READ, then check the TXD and RXD lines. Menu 3 contains an
oscilloscope loop for checking the TXD line).
If anaother device is connected, refer to the manuals how to
transmit the received data back to the analyzer.

RS 232C COMMUNICATION ERROR
This message means that the settings received back from the
cassette recorder are not the same as the settings that
were sent to it. Check system prom U6 for correct checksum.
Also UART U12 can be bad.
The analyzer however has recognized the end of transmit
character.
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2: Rom emul. pod: External

This test checks the inputs of the rams in the rom emulator pod, from
the "emulation side”.

It checks the connection circuitry of the pod to the RS232C control
card, and the connection error circuitry for each of the 4 ports.

Then it tests the data bus and the address bus that go to the rams in
the pod (for each of the 4 ports}. 3

Connect an B0B5 or Z80 pod to 8085/Z80 targe
Remove prom from target

Install RS232C control card

Connect rom emulator pod to RS232C card
Switch-on and enter test

Messages:

TEST REQUIRES 280 OR 8085 POD
Disa pod is not connected to the analyzer.

TEST REQUIRES ROM EMULATOR POD
Rom emulator pod is not connected to the analyzer. If it is

connected, go to rom emulator input test to find fault in input
circuit.

CONNECT ROM CABLE TO PORT A (B, C OR D)

THEN CONNECT ROM PLUG TO TARGET

CONNECT CLIP OF POD TO MICROPROCESSOR
Make rom emulator pod connection to target prom socket (red wire
is pin t), and connect clip of disa pod to microprocessor on
target. Pressing any key will start test.

INSTALLATION ERROR PORT A (B, C OR D)

CHECK Q@1 (Q2, Q3 OR Q%)
Appears only when there is a connection error, or a failure
in the connection error detection circuit.
Check FET Q1 which generates connection error for port A and
passes this information to the mainframe via Uf1. Pressing any
keey will repeat this test, see diagram 15 and 14.

RESET TARGET

Rom emulator pod is filled with new data. Target must be reset
in order to make analyzer trigger correctly on new data.

After resetting the target, the test can not be interrupted anymore.
If there is something wrong, then one of the following error messages
can appear:

POD CONNECTION ERROR

The disa pod is not connected to the target correctly.
Make correction correctly and enter test again (after switch-off).

ACTIVE

When this message keeps blinking after target is reset, then
press any key to view error message.

DATA BUS FAILURE: CHECK MANUALLY (can be for ports A, B, C or D)
This message can appear with data all AA or all 55. Control is
back to front panel again. Check data bus for a stuck high or
low bit. Fill data field in trigger menu with 0011 and press
START. Then trace bad channel(s) with and oscilloscope, diagram
14 and 15.
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ROM EMULATOR POD: 0K

CONNECT FAULTY POD

WITHOUT SWITCH-OFF
The rom emulator pod that was connected was the good one. Now
connect the bad one and press any key. This will activate the
oscilloscope loop.

ROMPOD INPUT ERROR

SCOPE LOOP
The test is in a loop now. You can trace the clock signal to
the pod (BCLK) and a continuous data stream through Ut12, U9,
ut?, uts, U11, U113, U12, see diagram 14 and 15.
Power must be turned-off to abort the scope loop, since it is
not possible for the microprocessor to monitor the keyboard
when it is performing this loop.

4: RS232C: UART, osc.
Data is transmitted continuously via the RS232C control card. This data
stream can be traced with an oscilloscope.

Install RS232C control card in mainframe

Connect 32 channel logic pod to analyzer (any disa pod can be used

also, but it must be connected to a terget then).

Switch-on and enter test

Messages:

SWITCH-OFF AND CONNECT LOGIC POD

THEN ENTER DIAGNOSTICS AGAIN
There is no pod connected to the analyzer. This test however
requires a pod.

POD CONNECTION ERROR

Appears when disa pod is used used and it is not connected to
the target correctly.

U2 BAD
Identity buffer U2 can not be read by the microprocessor, or
the RS232C control card is not installed correctly. Pressing
any key will return to prom menu 3.

When STATE display is displayed, then test is in a scope loop,
continuously sending out the state analyzer screen. The TXD line
of the RS232C control card can be traced now with an oscilloscope.
Power must be turned-off to abort the scope loop, since it is not
possible for the microprocessor to monitor the keyboard when it is
performing this loop.

5: Timing: Internal clock, osc.
This test checks the internal clock dividers in the mainframe.
- Connect 32 channel logic pod to analyzer
- Switch-on and enter test
- Messages:

- 5- 271 -
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PPI TEST ACTIVE

SCOPE LooOP

Pulses can be measured at the following points, diagram 2:

Ute

u1s

U134

U135

ut3s

pins 1, 2, 5, 21 ... 39

pins 1, 21 ... 39
To check pins 2 and 5, the diagnostic board must be
put in different connectors at the capture board. The

signals at these 2 pins are stable, refer to the
following table:

diagnostic board in: | J33 | J4 | IS5

state of pin 2 | H | L | H
state of pin §
pins 1, 21 ... 36, 39

The remaining pins have in this test always the same
state:

pin 2,5, 37 High
pin 38 Low
pins t, 2, 5, 2t ... 39
pins 1, 2, 5, 21 ... 39

Power must be turned-off to abort the scope loop, since it is not

possible for the microprocessor to monitor the keyboard when it is
performing this loop.
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- SOFTWARE REVISION K

- test 1

At the test-analyzer, set triggerword A: XXXX XXXX 0800 XX and trigger sequence
to “A" (FIND WORD A).

External
rising
always

GLEEEE T s

< TRIGLER: +FORMAT Pod: [EEEES o
ST ADR DAT s o

s VY R

Start data acquisition and press the reset switch.
The test-analyzer must show the following data:

- test 2

At the test-analyzer, set triggerword A: XXXX XXXX 0000 XX and triggerword
B: XXXX XXXX 02C9 XX. Set trigger sequence to "A then 8"

THIGSER

AP
BBOBNA1 01 108K1 031

H ther B
FETCH=0O1 |
IHTH=0111

PM 3632 Service Manual August 1985
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- test &

At the test-analyzer, set triggerword A: XXXX XXXX 0000 XX and triggerword

B8: XXXX 0011 0310 XX. Set nw»mmmn sequence no.:» n:ﬁw m:.

TRIGGER

A thern B

FETCH=AB1 1 MPD=B01A FdRE=000

IHTA=AT111 OFL=011a

Start data acquisition and press the reset switch.
The test-analyzer must show the following data:

BIIS
44DE-

) m
)
il
ul

L) o e e e

o8 =] J%
A 26
[w)
W
(]
=

AZFF<-a3

w
[n ]
ax}
[ax]

B

m

1C
4ET

JIE T4 -2

- 3= B E=EH N E

O1CF

01 Do

[ERNEN]

alits JHE

1D e
Ll

L -5
]
%!
m

5]
)
I
I
I
=
I
H
I
F i

- test 5

Curzor (120 mgﬂ“

At the test-analyzer, set triggerword A: XXXX XXXX 0000 XX and triggerword

B: XXXX 0011 031C XX. Set trigger sequence to "A then 8"

TRIGGER

SIS TN

FETCH=00R1 1
[HTH=0111 [OFD=
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P
n4B7
R4B3
B4BB
B4ED
H4BE
R4 BF
Y
D44
[N T
a4
B4Ca
EERE
e
N4E 1

SIER I Y Uin]

Ty 28 [aa)

i
(O e}

(R

s
[V SO}
=1

=0

58
ET=:

m

W0 - S

T
30
3
3

8-~ LW

HoL

b b

+~ O W@

HH

PC
A4EB
P4EL
R4ED
a4ro
P4F3
B4F 4
PR30
A1CB
B1CE
a1CF
B1Da
9101
01Dz
21D3

DISA
DAD
DCR
JP

ion Cursor:

4ZFE -0 dZFA -

Loy
)

£

5
H

EMBL'Y

L
o

X

ITATE
oS’
IPB98
1P101
10184
NP1 08
Bz
9112
9113

XS
S oo
~N N
— Q0 O W

1on

PC
B4E2
B4E3
B4E4
P4ES
B4ESB
B4EB
B4EC
A4ED
B4EB
B4EC
A4ED
B4EB
B4ELC
A4ED

DISH
[NR
PUSH
PUSH
LDA
LXI
DAD
DCR
JP
DAD
DCR
JP
DAD
DCR
JP

Cursor:

SSEMBLY

B

D

B

8001
H, 84080

A4EB
£l

BUS ACT
42F9<-4B 42Fa<-gp
42F7<-B1 42F6<-@7
8081->83

Curzor

-5
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- SOFTWARE REVISION L b

- test 1

\ At the test-analyzer, set triggerword A: XXXX XXXX 0000 XX and trigger sequence
to "A" (FIND WORD A).

TRIGGER

ADR

B
Ty

FETCH=0011
ALDA=12x  INTH=A111

A Start data acquisition and press the reset switch.
The test-analyzer must show the following data:

STATE PC DISASSEMBLY BUS ACT
E [5]2]4]4] B2B4

19Pe3 B2B4 SP, 4300

1PPRs B2ZBY H, 4200

190p9  B2ZBA . B, 0300

a1Aplz  B82BD
19013 ©2BE
1pAN1S  B2BF
aPnl1s 0200
Jnpl Y B2C1
a3A1s  B2C2
19pzZ1 B2BE
1909Z23  O2BF
319024 4200
39825 082C1
~osition Cursor:

AHV - test 2

At the test-analyzer, set triggerword A: XXXX XXXX 0000 XX and triggerword
B: XXXX XXXX 02C9 XX. Set trigger sequence to "A then 8"

STATE PC D1SASSEMBLY BUS ACTIVITY
npp26  BV2C2 JNZ B2BE

3929 B2BE MOV M, A 4202<-90

39031 B2BF  INX

39A32 8208 DCX

0033 B2C1 CHMpP

1PP34 A2C2  JNZ

1M937  B2BE MOV 4203<-00

18839 BO2BF . INXx

1pB40  B2CH0  DCX

P41 ©A2C1  CMP

164z B2C2  JNZ

19h4S  HZBE MOV 4204<-00

1Bp47  B2BF

JBB4S BZCA  DCx
“ozition Cursor: f1

D

4200<-00

OmMIIX®OWIID
N
D
m

-

Curzor

Cursor (£f2): H

TRIGRER
BIN ST

Equence: A then B

FETCH=8811 MRD=68010 MWR=68061
ALDA=1Xx%X  INTA=9111 [ORD=H1168 [0WR=0101

PM 3632 Service Manual

August 1985
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- test ¢

At the test-analyzer, set triggerword A: XXXX XXXX 0000 XX and triggerword
B: XXXX 0011 0310 XX. Set trigger sequence to "A then 8"

BIM ST

. |

Sequence: A then B .
5T FETCH=B@&1 1 MRD=aala
ALDA=1¥4%  INTA=B111 10RD=81186

Start data acquisition and press the reset switch.
The test-analyzer must show the following data:

DISASSEMEBLY BUS ACTIVITY
LDA 44DE 44DB- - 80H
OFA A
Jz v327
LXI = H,B8369
10011 RST 6 42FF<{-03 42FE<-2B
18014 @ JMP  B1CB
%150 hrd SHLD 44€7? 44E7°<-69 44E£8<-03
aBP22 POP 42FE->2B 42FF->03
2B3B25 INX
30N26 PUSH 42FF<-B3 42FE<-2C

10Bz5 ¢ SEr L =2
B3z

B1D3

B1D4

10n Curzor

- test 5

At the test-analyzer, set triggerword A: XXXX XXXX 000080 XX and triggerword
B: XXXX 0011 032C XX. Set trigger sequence to “A then 8"

TRIGGER

FETCH=8111 MRD=RE1 6
IMTA=0A111 [0ORD=3116

PM 3632 Service Manual August 1985
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<TATE PC  DISASSEM ~ BUS ACT STATE  PC BUS ACTIvIT,

ape?l B4E?  DCR C n30E9  asac ’ (15 5] 2 BraTan

qpe72 @4E8 JP  B4E6 103 350F

09A?5 @4E6  RLC aa1os a5l

19876 @4E7 DCR C S0105 8512

1ERTT  B4ES  JP J31B° 8513 42F9<-ap
AB79  B4EB  MVI DB11B  B514 42F7<-9]

J@AS1 @4ED  DCR ¥B113 18515 8001->93

IPRSZ  BAEE MOV Eland e e

19983 P4EF Iz IPlz8 B51B

BR85S @4F2  IN 8P SF Iz EE

PR35  B4F4 ANl F8 2P122  es51D

0899 B4F6  ORA  C 99125 esiB

98891 B4F?  OUT 89 3¢ 28126 o51C

36R%4  B4F9 CALL ASeC -99 42FA Foe L

=

42F57-ap
42F6<-07

1_
. , ; =1 .
oz1t1on Cursor: £ Cursas '2ition Cursor:

Cursor

STATE IAC DISASS
32138 B51B DAD H
53131 @51C  DCR
g cle Gl Al

0135 @851B  DAD
0136 BS5IC  DCR
alEiely EEin JIP

13139 8520 LXI D, 8090

3142 8523  XCHG

8143 8524 RST ¢ 42F5<-B5 4zF4<-25
9146 BB30  JMP  P1CB

38149 BICB  SHLD 44E7 44E7<-0D 44E3<-50
0154 BOICE POP H 42F4->25 42F5->85
KMA1S?  BICF  [NX H

MB158 B1DB PUSH H 42F5<-B5 42F4<-26
Pozition Cursor: f1 Cursor (f2): [EH

EMBL'¢

IIooD
iy ]
(o=}

58)

-5 - &1 -
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5.4.4.

NOTE:

PMB8B91 spare parts

Concern Service.

8085/780 target

BER

us
U3
u7
U1
Us
u2

Y1
VR1
CR1

32 channel test board

Ut2,uUt4,u018,U20
utt,ut1o,ut6,u17

U3
Us
u7
uz2,u9,u23
us

U15,U13,U19,U21

us
Ut
CR1

PM 3632 Serv
Edition : 2.

i
]

ce

8085A uP
7T4LS373
Z80A uP
74F00C
TALS244
T4LS163

50 MHz osc.
LM340TS
INS 148

TAF244
T14F138
T4F109
T4F00C
T4LS377
T4F181
T407N
14F240

50 MHz osc.
RELAY
1IN914B

5322
5322
5322
5322
5322
5322

5322
5322
5322

5322
5322
5322
5322
5322
5322
5322
5322

5322
5322
5322

209
209
209
209
209
209

209
209
130

209
209
209
209
209
209
209
209

209
280
130

None of the PM8891 boards are available or repairable via

86035
86062
14716
81534
86017
85863

71206
84841
31487

81128
81541
81669
81534
86258
82001
84761
811217

71206
70267
31487

August 1985
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T,

6. OISASSEMBLY AND RE-ASSEMBLY

WARNING: Before beginning any PM 3632 disassembly:
* Switch-off unit.

* pDisconnect unit from power source (unplug power cord).
* Disconnect all accessories (pods, rs232c devices etc.}.

- Required tools:

a. Phillips head screw driver.
b. normal screw driver.

When disassembling the PM 3632, you have to proceed in the order given.

Re-assembly of the unit is done by following the instructions in the opposite
way.

Proceed as follows:

- Remove front and rear panel rims (8 phillips head screws).
- Lift top cabinet plate.

The following subsections describe how to remove the several parts from the
PM 3632 mainframe.

To remove the option cards (see figure 6.1)

- Remove the four phillips head screws that fasten the option card retainer
to the mainframe.

- Pull the option cards out of the option slots.

Loosen
option card
retainer

il

PM 3632 Service Manual August 1885
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To remove frontpanel (see figure 6.2) R
- Remove the four phillips head screws that fasten the keyboard to the sides \»
of the mainframe.
- Disconnect the 16-pin connector which connects the keyboard to the
microcomputer board.
- Remove the 2 screws -at the back of the panel- which attach the keyboard to
the small bracket inside the mainframe.

Loosen
keyboard

_ Loosen
front panel

Figure 6.2: Removing the keyboard.

To remove the capture board (see figure 6.3):

- Remove the front panel.
-~ Remove the option cards (if not installed, only remove option card retainer).

NOTE: 0o not mix-up the screws that fasten the capture board to the side of (’“

the mainframe with those that fasten the capture board to the bottom
of the mainframe.

- Remove all the screws that fasten the capture board (microcomputer part) to
the side of the mainframe.

- Remove all the screws that fasten the capture board (data acquisition part}
to the bottom of the mainframe.

- Carefully shift the capture board to the front of the PM 3632, until it
comes out.
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Loosen
capture board
screws

2

shift capture
board to the front

Figure 6.3: Removing the capture board.

Removing the CRT unit (see figure 6.%4)

- Remove the four screws that fasten the four feet of the PM 3632 to the bottom.
- Remove the bottom cover.
- Remove the four screws that fasten the CRT unit to the bottom of the mainframe.
- Shift the CRT unit to the front till you can reach the connector at the end

of the unit.
- Remove the connector from the CRT unit.
- Shift the CRT unit further to the front of the PM 3632 until it comes out.

Loosen CRT

Figure 6.4: Removing the CRT unit.
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Removing the back panel + power supply (see figure 6.5.)

- Remove the four screws that fasten the four feet of the PM 3632 to the bottom.

- Remove the bottom cover.

Loosen the five screws that fasten the back panel + transformer to the bottom
of the mainframe.

- Remove the four phillips head screws that fasten the back panel to the sides

of the mainframe.
- Loosen the green/yellow earth wire from the bottom plate of the mainframe.

Loosen Loosen
power supply earth wire

Figure 6.5: Removing the back panel + power supply.

Removing the power supply from the back panel (see figure 6.6.) :

- Remove back panel + power supply from the mainframe.

- Loosen connectors J1, J2 and J3 at the power board.
- Remove the four screws that fasten the power board to the power control board.
- Remove one screw that fastens the power control board to the transformer.

- Take the two power supply boards apart (these boards are only connected to
each other by J&).

Loosen
three screws

Loosen two screws

Figure 6.6: Removing the power supply from the back panel.
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Removing the back panel from the mainframe (see figure 6.7.)

- Remove the four phillips head screws that fasten the back panel to the sides
of the mainframe.

- Remove the two screws that fasten the back panel to the transformer.

- Carrefully pull the back panel out from the unit.

Loosen back
panel

Figure 6.7: Removing the back panel.

Removing the transformer :

- Remove the back panel + power supply from the mainframe.

- Remove the two screws that fasten the transformer to the back panel (see
figure 6.7).

Removing the fan from the back panel (see figure 6.8) :

- Remove the back panel from the mainframe.
- Remove the four screws that fasten the fan to the back panel.

Loosen fan

Figure 6.8: Removing the fan.
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7. INSTALLATION INSTRUCTIONS

7.1 PREPARATIONS FOR USE

Mains Voltage

The PM 3632 as it is, has been provided for two mains voltages:
220 V and 240 V.

Setting for the mains voltage is done with two Faston colored-wire
connections, located near the power supply transformer in the instrument.

220V
White/brown --><-- Blue
White/orange --><-- MWhite
240V

White/brown --><-- White
White/orange --»><-- Blue

(the white wire is a non-connected dummy wire)

I[f required the PM 3632 can be adopted for the voltages 180, 110, 120, 127,

200 or 250 V. These settings however are more difficult to change, because
all connections are crimped conections.
To set the PM 3632 to one of these settings, proceed as follows:

- switch-off the instrument.

- remove the top and bottom covers (4 screws)

- remove back panel (4 screws in back panel, 5 screws in bottom of

mainframe and one earth wire).
- refer to figure 7.1 for exact color codes of the transformer wires.

WARNING: WHEN CHANGING THE SETTINGS TO ONE WHICH CAN NOT BE ACCOMPLISHED
USING THE FASTONS (220V or 240V), YOU MUST USE CRIMPED
CONNECTIONS AGAIN!!

- After changing the settings, re-assemble the mainframe again.

Mains frequency

There are two jumpers depending on the mains frequency; they are both
located on the main p.c.board.

Because there are two different p.c. board revisions in the field, the
jumper setting is described in two figures (7.2 and 7.3).

Note: instruments with a serial number 1850 or higher, and instruments which
have been in a workshop for repair are set to 50 Hz mains always.
This can not be changed anymore by changing the two jumpers.
If necessary, a hardware modification can be done: to set the instrument
to a 60 Hz mains, just exchange the option and video frequencies at
Jjumper JP2 and set jumper JP1! to the 60 Hz position. (see also fig. 2.7).
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ai use

-

The value of the mains fuse is depending on the mains voltage:
110...127V : 2 Amps {(delayed) 5x20mm, glass tube.

200...250v : 1t Amp (delayed) 5x20mm, glass tube.
This fuse is located in the rear panel of the instrument.

NOTE: When removing the fuse, first switch-off the instrument!
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Figure 7.1: Mains voltage setting.
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Figure 7.2: Jumper settings related to the mains frequency.
{board rev. 8}.
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Figure 7.3: Jumper settings related to the mains frequency.
(board rev. C).
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7.2 BUILDING-IN THE OPTIONS

Inside the PM 3632 on the main p.c.board there are three slots to
accomodate the option boards.

Be sure to disconnect the instrument from the mains voltage before any
building-in action is taken.

General Procedure

- Remove both, the front panel- and the rear panel rims {(eight screws).

- Lift the top cabinet plate,.

- Remove the retainer bracket which is mounted over the main p.c. board,
above the option slots (4 screws).

- install option board (see below).

- Mount the bracket to secure the option unit(s).

- Fix the top cabinet plate.

- Fix both the front panel- and the rear panel rims.

NOTE: However any option can be installed in any slot, the installation
instructions below give a preferred location for every option card.

RS-232C Communication Card PM 8880/20

This card, which is used with Data-Transfer and with Rom-Emulation, is

not field-installable.

Also the PM 8880/00, which consists of the Rom Emulator Pod and the

RS 232-C Communication card is not field-installable.

For this option, two flat cables have to be built-in; one 15 pole (for

rom emulator) and one 25 pole (for RS232C transfers).

When building-in this card, proceed as follows:

- remove the back panel from the mainframe (6 screws).

- remove the P1 and P2 protection plates from the back panel.

- put the 15 pole flat cable under the transformer, as shown
in figure 7.4%.

- fasten the 15 pole connector in P2 (2 screws).

- fasten the 25 pole connector in Pt (2 screws).

- fasten the back panel to the mainframe again.

- put the 40 pole connector that combines the 15 and 25 pole flat cables
in connector J2 on the RS232C control card.

- install the RS232C control card in the most left-hand slot (when standing
in front of the PM 3632).

- follow the general procedure as described above.

Disassembly Rom board PM 8880/30

Mount this unit in the right-hand side slot on the main p.c. board (when
standing in front of the PM 3632).
- follow the general procedure as described above.

For each specific Microprocessor Pod the corresponding Disassembly Prom
must be located on this unit.
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Microprocessor Prom .

Included with each Microprocessor Pod is a Prom used for disassembly.
These Proms must be located on the Disassembly Rom board (PM 8880/30).
Prom location:

Proms type 2732 and type 2764 may be located in any socket (U1--8) on this
board.

Proms type 27128 may only be located in sockets U5--8..

et-up/and Data memory board PM 8880/40/50

Mount this unit in the centre slot on the main p.c. board.
- follow the general procedure as described above.

T0 J2 ON
RS232C CARD

CAPTURE
BOARD

i

=

s

I}

=R

]
.
\ o
3 T \
L ) EoueS
e meaaly et
| ARl 1 =
, phoocmodall |biA RS | -
L : | [S—— !
| |J: P1 ] P2 \ f |
l TRANSFORMER BACKPANEL| !
! WARNING : L
/ DO NOT DAMAGE THE !
TRANSFORMER WIRES WHICH MA11080
LIE UNDER THE TRANSFORMER !
Figure 7.4: RS232C control card Installation.
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7.3 BUILDING-IN THE VIDEO OUTPUT

This card, which is used to generate a composite video signal, is not
field installable. It has to be done in the workshop.

For this, you need the following tools:
- screw driver (normal)
- screw driver (Phillips head)
- spanner 8 mm
- spanner 10 mm

- drilling machine
- drill 13 mm
Proceed as follows:
1. Switch-off the instrument.
2. Remove both, the front- and rear panel rims (8 screws).

3. Lift the top cabinet plate.

4. Remove the retainer bracket which is mounted above the option boards
(4 screws, see figure 7.5).

Loosen
option card
retainer

Figure 7.5: Removing the option card retainer.

5. Remove the option boards from the option slots.
6. Remove the bottom cover (4 screws + feet).

7. Remove the rear panel (5 screws in bottom plate (see figure 7.6}.
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Loosen the
rear panel

Figure 7.6: Removing the rear panel.

8. Loosen the earth wire that connects the power supply to the bottom of the
mainframe (see figure 7.7).

Loosen
earth wire

Figure 7.7: Loosen the earth wire.

9. Disconnect, on both sides, the connector that connects the power supply
to the CRT

10. Drill a 13 mm hole in the rear plate, just under the external brightness
potentiometer (see figure 7.8). REMOVE ALL METAL RESTS!!!
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Figure 7.8: Position of new BNC plug.

11. When fastening the BNC plug in the rear plate, take care that the insulating
rings insulate the BNC plug from the mainframe.
Fasten the BNC plug.

12. When fastening the video output card, be careful not to squeeze any cables
that lead to the transformer.

Fasten the video output card to the bottom two holes of the fan {see
figure 7.9)

Two screws that
fasten the video output
card to the fan

Figure 7.9: Position of video output card.

13. Solder the twisted wires (red and black) to the BNC connector (see figure

7.10):
red = video signal out
black = ground
-7 - 11t -
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Figure 7.10: Connections to BNC plug.

14. Solder the twisted wires (grey and black) to the pins on the CRT connector
that will connect these two wires to the grey and black wires that come
from the power supply (see figure 7.11)

grey = video input signal, must be connected to pin 8 of CRT board
connector eventually

black = ground, must be connected to pin 10 of the CRT board connector
eventually

to pin
10 of
CRT board
connector

Figure 7.11: Connections from video output card to CRT
connector.

15. Solder the white wire to the pin on the CRT connector that will connect
this wire to the white wire that comes from the power supply (see figure

7.11)
white = signal VRTC, must be connected to pin 9 of CRT board

connector eventually
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16.

17.

18.

()

19.

Solder the purple wire to the pin on the CRT connector that will connect
this wire to the purple wire that comes from the power supply (see figure
7.11)
purple = +12 V, must be connected to pin 7 of CRT board connector
eventually

Solder the blue wire to the pin on the CRT connector that will connect

this wire to the blue wire that comes from the power supply (see figure
7.11)

blue = signal HRTC, must be connected to pin 6 of CRT board
connector eventually

Fasten CRT connector to CRT board again (the black wire must connect to
pin 12)

Figure 7.12: Position of CRT connector.

Fasten the other connector on this cable set to the power supply connector
(J2, black is pin 12).

20. Connect the ground wire of the power supply to the bottom of the mainframe
again.

21. When fastening the rear panel to the mainframe, be careful not to squeeze
any wires which lie under the transformer.
If the RS232C control card is installed, then the 25 pole flat cable must
go under the video output card (see figure 7.13).
Fasten the rear panel again to the mainframe (5 screws in bottom plate).

-7 - 13 -
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25 pole flat
cable, under
video card

Figure 7.13: Fastening the rear panel.

22. Put the cable set of the video output card, that lead to the CRT, under
the upper two screws of the transformer (see figure 7.14).

video
cable set =——

g ik

Figure 7.14; Fixing the video card cable set.

23. Connect any monitor which needs a composite video signal to the analyzer
and switch-on. The status menu must be visible on the monitor now.
If the status menu does not appear, then check all the connections which
you have just made. If these are correct, check video output card.

" 2. Switch-off the instrument.

25. Fasten the bottom cover to the mainframe again (& screws + feet)
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26. Install option cards again
27. Fasten the option card retainer again (4 screws).

28. Put top cover back on instrument.

29, Fasten front and rear panel rims again (& screws}.
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PPENDIX A

List of checksums of all proms used in the PM 3632 mainframe and options.

Indication on proms:

Mainframe, english

Mainframe, french
Character gen.

Set up memory,

Setup Data memory,

RS 232C comm. card,

PM 8865 disa,

PM 8866 disa,

PM 8867 disa,

PM 8868 disa,

PM 8869 disa,

PM 8870 disa,

PM 8874
PM 8876

Software

Software
Software

Software

Software

Software

Software

Software

Software

Software

Software

Software

Software
Software

Triggerprom for 16-bit disa's, revision

Checksum:

F528 and 16C1
A261 and 5B86
3EBB and 3F5A
6900
6900
A6B7
A6B7
A5B8
A5B8
B0DOD
C0BC
2193
2193
3787
3787
EF30
F918
Fo18
FBF8
35BA
358A
2505
9F45
6E17
6E17
996C
8638
8638
F24A
00A8
00A8
2F70
E588
02F3

PM 3632 Service Manual
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revision K ; PH KO and K81 4100

L ; M4POO-L and M4POT-L
revision L ; M&FOO0-L and M4FO1-L
revision F ; REV. F, BIGCHR

G ; MCHO1-6
revision B ; REV. B, SM080

B ; MSM0O0-8
revision B ; REV. B, AB032

8 ; MA800-8

C ; MABOO-C
revision G ; REV. G, ROMEMU

H ; REV. H, ROMEMU

H ; MREOO-H
revision E ; REV. E, NDISIN

E ; MINOO-E

F ; MINOO-F
revision B ; REV. B, DS6800

B ; M6800-8B

C ; M6800-C
revision D ; REV. D, DS6809

0 ; M6900-0

E ; M6900-E

F ; M6900-F
revision C ; REV. C, DS6502

C ; M6500-C
revision H ; REV. H, Z80

J ; REV. J, 280

J ; MZ800-2

K ; MZ800-K
revision A ; REV. A, NSC800

A ; MBNOO-A
revision B ; M6K00-B
revision A ; MB8600-A

A ; MT600-A
- app. A - 1 -
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APPENDIX B

This appendix contains the checking procedures to check proper working of
the PM 3632 and its options.

Necessary tools:

PM 3632

Pulse generator

50 MHz

Minimum pulse:
Wordgenerator

50 MHz

8 channels
Oscilloscope (100 MHz)
Multimeter

5 nsec

Prom programmer with rs232c communication facility

8085/Z80 demo unit {(included in PM 8891,

MAINFRAME

Initial set-up:

diagnostic tool kit)

A. Connect 8085 disa pod to PM 3632 and switch-on.

8. On format screen, set pod mode = 8085

C. On trigger screen, set A: STS = 0011 ADR = 004E

D. On sequence screen, set Seq = "A" (0}

E. On configuration screen, set data qaulification = off

State data capture and trigger:

A. Connect 8085 disa pod to 8085 uP on demo unit.

NOTE: Instead of the 8085/280 demo unit, any other target system can
be used. For other targets however, you must adopt the state lists
shown in these checking procedures.

B. Switch-on 8085/280 demo unit.

C. On demo unit, press switch 1, once

switch 2, twice

0. Press START.

E. On demo unit, pres switch 1, once.

F. The PM 3632 must trigger now.

G. Press STATE.

PM 3632 Service Manual
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H. The display must show the following data:

ADR DAT

004E C3

004F 00

0050 01

0100 08

0101 00

0000 FF

0102 E6

0103 01

0104 CA

0105 2A

0107 0B

0108 00

0000 FF

0109 €6
I: On trigger screen, set B: ADR = 004F

C: ADR = 0050
D: ADR = 0100

J. On sequence screen, set Seq = "E" (A then B then C then D).
K. Press START. 4
L. On demo unit, press switch 1 twice. —
M. The display must show the following data:

AOR DAT

0100 08

0101 00

0000 FF

0102 ES

0103 0t

0104 CA

0105 2A

0107 08

0108 00

0000 FF

0109 E6

010A 02

0108 Cc2

010C 80
N. On sequence screen, set Seq = "A" (0} _
0. On configuration screen, set 0ata qual = "Comb” (

Combi qual = "Only" »
T
P, On trigger screen, set 0: ADR = 01XX
Q. Press START.
R. On demo unit, press switch 1 twice.
- app. 8 - 2 -
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The display must show the following data:

AOR DAT
0100 00
0100 08
0101 00
0102 €6
0103 0t
0104 CA
0105 2A
0107 08
0108 00
0109 E6
010A 02
0108 Cc2
010C 80
0100 01
T. On configuration screen, set Combi qual = “"all but”
u. On trigger screen, set 0: STS = 0011 ADR = 0100
V. Press START.
W. On demo unit, press switch 1 twice.
X. The display must show the following data:
ADR DAT
004E C3
004F 00
0050 01
0101 00
0000 FF
0102 EB
0103 01
0104 CA
0105 2A
0107 08
0108 00
0000 FF
0109 E6
010A 02
Y., On configuration screen, set Data qual = "state”
State qual enable on = "C"
disable on = "D"
Z. On trigger screen, set C: STS = 0011 ADR = 010¢%
AA. Press START.
AB. On demo unit, press switch 1 twice.
AC. The display must show the following data:
ADR OAT
004E C3
004F 00
0050 01
0100 08
0104 CA
0105 2A
0107 DB
0108 00
0000 FF
0109 E6
010A 02
o108 (o4
0t0C 80
0100 01
- app. 8 - 3 -
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3. Timing data capture and trigger

A. Switch-off the PM 3632, and CJHnect PM 8860 32-channel
logic pod.
NOTE: When connecting the 32-~channel logic pod to the word generat

data channels 0, 1, 2 and 3 and the clock and qualifier chan
must be twisted with a ground lead.

8. Connect the 32 channels to the word generator, in the
following way:

channels: word gen. output:

0, 8, 16, 24
1, 9, 17, 25, qualifier
2, 10, 18, 26

3, 11, 19, 27

4, 12, 20, 28

5, 13, 21, 29

6, 14, 22, 30

7, 15, 23, 31

Clock clock

6 ground leads ground @
Set the clock of the word generator to a repetition time of 80 nsec. e
0. Set the word generator to generate the following pattern:
0000 0000

0001 0001

0010 0010

0011 0011

0100 0100

6101 0101

0110 0110

0111 0111

1000 1000

1001 1001

1010 1010

1011 1011

1100 1100

1101 1101

1110 1110

111 1111

On delay screen, set Delay = 1000

On clock screen, set Period 10 nsec

Press START.

On channels 0 ... 3, a counter pattern must be visible.

@~ DN W -

[g]

7~

e mm

.4 1 T O U O
P#01 o ]

P#02 I |

P4#03

--> <-~ maximum of 10 nsec, due to sampling.

[. On clock screen, set Source = external
Edge = rising

J. Press START.
K. Press f3 on PM 3632.
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L. Channel 0 (P#00) must be a square wave, with two sampling
clocks in one period.

P#00 P
f¢=mmmn >
2 clock periods.
M. On clock screen, set Edge = falling
N. Press START.
0. Channel 0 (P#00) must be a square wave, with two sampling

clocks in one period.

P#00 |

3]

lock periods.

P. On clock screen, set Edge
Qual

falling
low

Press START.
On probe 1 (P#01), the dispayed signal must be low continously.
On clock screen, set Qual = high
Press START.
On probe t (P#01), the displayed signal must be high continously.
Set word generator to generate the following pattern (walking
zero):
Repetition time for clock = 80 nsec.
11111110
11111101
11111011
11110111
11101111
11011111
10111111
01111111
11111110
On format screen, set Pod = LOGIC32
Press START.
Check for walking zero on all 32 channels.
Set word generator to generate the following pattern (walking
ones):
Repetition time for clock = 80 nsec
00000001
00000010
00000100
00001000
00010000
00100000
01000000
10000000
00000001
AA. Press START.
AB. Check for walking one on all 32 channels.
AC. Run selftest programs (special functions 1).
The PM 3632 must pass for all tests.
AD. Measure the threshold voltage at pin 19 of the 20 pole pod
connector.
The voltage must be:
In TTL position: 1.4 V +/- 0.1V
In VAR position: -9 V ... +9 V selectable

< CHW» DD

N < X E

PM 3632 Service Manual August 1985
Edition : 2.0



PN 60 32 CHANNEL STANODARD POD

Initial setting.

A.
8.

Connect PM 8860 to PM 3632 and switch-on.
Set word generator to generate the following pattern:
Repetition time for clock = 20 nsec.

0001 0001

0010 0010

0011 G011

0100 0100

0101 0101

0110 0110

0111 0111

1000 1000

1001 1001

1010 1010

1011 1011

1100 1100

1101 1101

1110 1110

111 1111

0000 0000

Connect PM 3632 to the word generated, as shown in the PM 3632
test 3.8.

2. Data capture and triggering.
A. Press Start
B. On channels 0 ... 3, a counter pattern must be visible.
P#00 ORI O A O T Y T O O Y A I
__>| |<__
20 nsec
+/- 10 nsec
peot | —b I —b o —1 o
P#02 | | I | |
!
P#03 I_I I |
I
-=> <-- maximum of 10 nsec, due to sampling.
Remark: Channel P#00 can be unstable.
C. Set word generator clock to 80 nsec repetetion time (12.5 MHz).
The set-up time for the clock is 5 nsec.
DATA —| R l— | O
|
- - - - _ - -
cLoCK Pl b b o )
| |
- - td B RSt
1 nsec 5 nsec
pulse width set-up
0. On clock screen, set Source = external
Edge = rising
- app. 8 - 6 -
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F. Channel 0 (P#00) must be a square wave, with two sampling
clocks in one period.
P#00 P 1
[<--~-- >
2 clock periods.
G. On clock screen, set Edge = falling
H. Press START.
I. Channel 0 (P#00) must be a square wave, with two sampling
clocks in one period.
P#00 oo
|<-~--- >
2 clock periods.
J. On clock screen, set Edge = rising
Qual = low
K. Press START.
L. On probe 1 (P#0t), the dispayed signal must be low continously.
M. On clock screen, set Qual = high
N. Press START.
0. On probe 1 (P#01), the displayed signal must be high continously.
P. Set word generator to generate the following pattern (walking
zero):
t1111110
11111101
11111011
11110111
11101111
11011111
10111111
ott11111
11111110
Q. On format screen, set Pod = LOGIC32
R. Press START.
S. Check for walking zero on all 32 channels.
T. Set word generator to generate the following pattern (walking
ones):
00000001
00000010
00000100
00001000
00010000
00100000
01000000
10000000
00000001
u. Press START.
V. Check for walking one on all 32 channels.
W. Measure the threshold voltage at pin 19 of the 20 pole pod
connector.
The voltage must be:
In TTL position: 1.4 V +/- 0.1V
In VAR position: -9 V ... +9 V selectable
- app. B - 17 -
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PM 86862 & CHANNEL FAST POD

Initial set-up

A.
8.

Connect PM 8862 to PM 3632 and switch-on.

Set word generator to generate the following pattern:
20 nsec.

Repetition time for clock

0001 0001
0010 0010
0011 0011
0100 0100
0101 0101
0110 0110
0111 0111
1000 1000
1001 1001
1010 1010
1011 1011
1100 1100
1101 1101
1110 1110
111 11
0000 0000

Connect PM 3632 to the word generated,
test 3.8 {(only channels 0

Data capture and triggering.

A.
B.

Press Start
On channels 0

peoo | I |1 ]

3,

as shown in the PM 3632

clock and qualifier).

-->] 1%

20

+/
PH#O1 | |
P#02 |
|
I
|

I
P#03 |
I

3, a counter pattern must be visible.

-=> <-- maximum of 10 nsec, due to sampling.

Remark: Channel P#00 can be unstable.

On clock screen, set

Press START.

Source
Edge

external
rising

Channel 0 (P#00) must be a square wave, with two sampling

clocks in one peri

od.

P#00 | |

On clock screen, s
Press START.

[<->1
2 clock periods{minimum is 1).

et

Edge = falling
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H. Channel 0 (P#00) must be a square wave, with two sampling
clocks in one period.

P#00 Pl i =
[<->1
2 clock periods.
1. On clock screen, set Edge = rising
Qual = low
J. Press START.
K. On probe 1 (P#01), the dispayed signal must be low continously.
L. On clock screen, set Qual = high
M. Press START. .
N. On probe 1 (P#01), the displayed signal must be high continously.
o. Set the pulse generator to generate a pulse of 5 nsec,
measured at threshold + 0.40 V (= 1.44 V).
Repetition time = 30 usec.
P. Connect channels 0 ... 3 of the PM 8862 to the pulse generator.
Q. On clock screen, set Source = internal
Clock = 10 nsec
R. Press START.
S. At all & channels, the display is unstable.
P#xx —— 1 |1 (O T O I
T. On format screen, set Mode = glitch
u. Press START.
V. At all 4 channels, there must be a regular square wave.
PHXX —1 I || 1 | [ 1 |1
| ||
| -->] |<~- 10 nsec
| |
--> ]<-- 30 usec.
W. Measure the threshold voltage at the molex connector of the pod.
In TTL position: 1.4 V +/- 0.1V
In VAR position: -7.9 V ... +7.9 V selectable

PM_8865 uP POD

NOTE: Instead of the 8085/280 demo unit, any other target system can
be used. For other targets however, you must adopt the state lists
shown in these checking procedures.

[ Initial set-up

Switch-off the PM 3632.

Connect the PM 8865 pod to the PM 3632.

Connect the uP clip to the 8085 on the demo unit.
Switch-on the demo unit.

The PM 3632 must be furnished with a Disa rom board with
8085 disa prom.

F. Switch-on the PM 3632.

mon o>

PM 3632 Service Manual August 1985
Edition : 2.0



2. Operation
BIN STS ADR DAT

A. On trigger screen, set A: XXXX XXXX 0000 F3
B. Press START.
C. After resetting the target, the display must show the

following data:
STATE PC DISASSEMBLY BUS ACTIVITY

TRIG 0000 DI
00001 0001 LXI H,AAAA

00004 0004 MVI M,04 AAAA<-04%
00007 0006 LXI H,5555

00010 0009 MVI M,04 5555<-04
00013 000B 1IN 00 00->FF

00016 0000 ANI 01

00018 O00O0F 32

00020 0012 1IN 00 00->FF
00023 0014 ANI 02

00025 0016 JNZ 0080

00028 0080 MVI H,55

00030 0082 MVI E,LAA

00032 0084 MVI A,08

Position cursor: f1 Cursor (f2):
3. Checksum calculation.
A. The checksum of the disa prom must be: 3787 (REV. E).

EF30 (REV. F}.

PM 66866, PM 8867 and PM 86868 uP PODS

These pods can not be checked with the 8085/280 demo unit.
For checking these pods, any target system can be used to capture
some data from, and view the diassembly list.

For checking these uP pods, use the procedure as described for the
PM 8865 uP pod.

Checksum of disa proms: PM 8866 F91B (REV. B).
FBF8 (REV. C).

PM 8867 35BA (REV. D).

2505 (REV. E).

9F45 (REV. F).

PM 8868 6E17 (RAV. C),

PM_ 8869 uP POD

NOTE: Instead of the 8085/280 demo unit, any other target system can
be used. For other targets however, you must adopt the state lists
shown in these checking procedures.

{ Initial set-up
A. Switch-off the PM 3632.
B. Connect the PM 8869 pod to the PM 3632.
C. Connect the uP clip to the Z80 on the demo unit.
D. Switch-on the demo unit.
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E. The PM 3632 must be furnished with a Disa rom board with
280 disa prom.

F. Switch-on the PM 3632.
2. Operation
BIN STS ADR DAT
A. On trigger screen, set A: XXXX XXXX 0000 F3
B. Press START.
C. After resetting the target, the display must show the

following data:

STATE PC DISASSEMBLY BUS ACTIVITY

TRIG 0000 RESET
TRIG 0000 DI
00001 0001 LO HL, AAAA

00004 0004 LD (HL), 04 AAAA<O4
00007 0006 LD HL,5555

00010 0008 LD {HL),04 5555<04
00013 0008 IN A,(00) 00>FF

00016 000D AND O1

00018 000F JP Z2,0035

00020 0012 1IN (A}, 00 00>FF
00023 0014 AND 02

00025 0016 JP NZ,0080

00028 0080 L0 H,55

00030 0082 LD E,AA

Position cursor: f1 Cursor (f2):
3. Checksum calculation.
A. The checksum of the disa prom must be: 996C (REV. H).

8638 (REV. J}.
F24A (REV. K).

PM 8870 uP POD

This pods can not be checked with the 8085/Z80 demo unit.

For checking this pod, any target system can be used to capture
some data from, and view the diassembly list.

For checking this uP pod, use the procedure as described for the
PM 8865 uP pod.

Checksum of disa proms: PM 8870 00AS8 {REV. A).

PM_8874 uP POD

This pods can not be checked with the 8085/280 demo unit.

For checking this pod, any target system can be used to capture
some data from, and view the diassembly list.

For checking this uP pod, use the procedure as described for the
PM 8865 uP pod.

Checksum of disa proms: PM 8874 2F70 (REV. B).
Checksum of trigger prom: 02F3 (REV. A).
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PM 8876

uP_POD

PM 8880/00 ROM EMULATOR MODULE

-

This pods can not be checked with the 8085/Z80 demo unit.
For checking this pod, any target system can be used to capture

some data from,

and view the diassembly list.

For checking this uP pod, use the procedure as described for the
PM 8865 uP pod.

Checksum of disa proms:
Checksum of trigger prom:

N

OTE:

Instead of the 8085/280 demo unit,

PM 8876 E58B

D2F3

rom emulator

(REV. A).
(REV. A).

od and RS232C card

any other target system can

be used. For other targets however, you must adopt the state lists
shown in these checking procedures.

Initial set-up
Switch-off the PM 3632.
Connect RS232C control card to prom programmer.
Connect rom emulator pod to RS232C control card.
Connect 8085 uP pod to PM 3632.

Clip 8085 uP pod to 8085 on demo unit.

mmooO @ >

Switch-on the PM 3632.

Download from prom programmer to PM 3632 (port A).

A.
8.

c.

(]

Set promprogrammer transfer format to INTEL hex.
Load contents of prom ( 2716 from 8085/Z80 demo unit) in

prom programmer

On PM 3632,

{checksum 38F6)}.
set RS232C configuration:

Set rom emulator configuration to:

Set rom emulator transfer screen:
Rom emulator pod
Emulator transfer low address
Emulator transfer high address
Transfer format

Press 1 twice (at hex keypad).

The analyzer is noa wauting for the prom programmer to send data).

On prom programmer,

9600 baud

parity off

char lenght 8 bits
delay 00 msec
delay 000 msec
EOT char 00

CR after LF no
recog XON & XOFF
recog CTS no
2716

0000

no

1 st
0000
07FF
INTEL

send data out to output port.

The PM 3632 bheeps when data transfer is done.
The data is now in the ROM emulator pod.
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25 Rom emulator port A.

A. Connect rom emulator cable between port A and prom socket on
8085 demo unit.
BIN STS ADR DAT

8. On trigger screen, set A XXXX  XXXX 0000 XX
C. Press START.
0. Reset 8085 demo unit.
E. The following data must be on the display.
STATE BIN STS ADR DAT
TRIG 0000 0011 0000 F3
00001 0000 0001 21
00002 0000 0002 AA
00003 0000 0003 AA
00004 0000 0004 36
00005 0000 0005 04
00006 0000 AAAA 04
oooo07 0000 0006 21
00008 0000 0007 55
00009 0000 0008 55
00010 0000 0009 36
00011 0000 000A 04
00012 0000 5555 04
00013 0000 o008 08
3. Download from prom programmer to PM 3632 (port B).
A. Set rom emulator configuration screen:
2716
A: 0000
: B: 0800
B. Set rom emulator transfer screen:
Rom emulator pod 1 st
Emulator transfer low address 0800
Emulator transfer high address O0BFF
Transfer format INTEL
IDLE
C. Press 1 twice (at hex keypad).
The PM 3632 is now waiting for the prom programmer to send data.
0. On prom programmer, send data out to output port.

E. The PM 3632 beeps when data transfer is done.
The data is now in the ROM emulator pod.

b, Rom emulator port B.
A. Connect rom emulator cable to port 8.
B. Press START.
C. Reset 8085 demo unit.
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D. The following data must be on the display.
STATE 8IN STS ADR DAT

TRIG ooao 0011 0000 F3

00001 0000 0001 21
00002 0000 0002 AA
00003 0000 0003 AA
00004 0000 0004 36
00005 gooo 0005 04
00006 0000 AAAA 04
00007 0000 0006 21
00008 0000 0007 55
00009 0000 0008 55
00010 0000 0009 36
00011 0000 000A 04
00012 0000 5555 04
00013 0000 0008 08
5. Download from prom programmer to PM 3632 (port C).
A. Set rom emulator configuration screen:
27116
A: 0000
B: 0800
C: 1000
8. Set rom emulator transfer screen:
Rom emulator pod 1 st

Emulator transfer low address 1000
Emulator transfer high address 17FF
Transfer format INTEL
IDLE
C. Press | twice (at hex keypad).
The PM 3632 is now waiting for the prom programmer to send data.

0. On prom programmer, send data out to output port.
E. The PM 3632 beeps when data transfer is done.
The data is now in the ROM emulator pod.

6. Rom emulator port C.
A, Connect rom emulator cable to port C.
8. Press START.
c. Reset 8085 demo unit.
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D. The following data must be on the display.
STATE 8IN STS ADR DAT

TRIG 6000 0011 0000 F3

00001 0000 0001 21
00002 0000 0002 AA
00003 0000 0003 AA
00004 0000 0004 36
00005 0000 0005 04
00006 0000 AAAA 04
00007 0000 0006 21
poooos 0000 0007 . 55
00009 0000 0008 55
00010 0000 0009 36
00011 0000 000A 04
00012 0000 5555 04
00013 0000 0008 08
5= Download from prom programmer to PM 3632 (port D).
A. Set rom emulator configuration screen:
2716
A: 0000
B: 0800
C: 1000
D: 1800
8. Set rom emulator transfer screen:
Rom emulator pod 1 st

Emulator transfer low address 1800
Emulator transfer high address 1BFF
Transfer format INTEL
IDLE
C. Press 1 twice (at hex keypad).
The PM 3632 is now waiting for the prom programmer to send data.

0. On prom programmer, send data out to output port.
E. The PM 3632 beeps when data transfer is done.
The data is now in the ROM emulator pod.

8. Rom emulator port D.
A, Connect rom emulator cable to port 0.
B. Press START.
C. Reset 8085 demo unit.
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D. The following data must be on the display.
STATE 8IN STS ADR DAT

TRIG 0000 0011 0000 F3

00001 0000 0001 21
00002 0000 0002 AA
00003 0000 0003 AA
00004 0000 0004 36
00005 0000 0005 04
00006 0000 AAAA 04
00007 0000 0006 21
00008 0000 0007 55
00009 0000 o008 55
00010 0000 0008 36
00011 0000 000A 04
00012 0000 5555 04
00013 0000 0008 08
9. Upload from PM 3632 to prom programmer.
A. Set prom programmer to receive data from PM 3632, and start.
The prom programmer is now waiting for the PM 3632 to send data.
8. Set rom emulator transfer screen:
Rom emulator pod 1 st

Emulator transfer low address 1800
Emulator transfer high address 1BFF
Transfer format INTEL
IDLE
C. Press 2 twice {at hex keypad).
The PM 3632 beeps when data transfer is finished.
The data is now in the prom programmer.

M 8880/30 Di ROM BOERD

A. For testing this board, take the 8085 uP test.
If the 8085 uP test is passed, the the disa rom board is ok.

PM 6680/40 SETUP MEMORY

NOTE: Instead of the 8085/280 demo unit, any other target system can
be used. For other targets however, you must adopt the state lists
shown in these checking procedures.

A. Switch-off the PM 3632,

B. Connect a 8085 uP pod to the PM 3632.

C. Clip the uP pod over the 8085 at the 8085/280 demo unit.

D. Switch-on the PM 3632.

£. On trigger screen, set BIN ST ADR DAT
A: XXXX XXXX 0000 F3
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On sequence screen, set seq: A

Enter set-up directory screen: special function 7

Put cursor in ACTION field.

Press f1 twice,

Make 7 different settings and store each of these in one of the

=X o mMm

7 available set-up files {(files 2 ... 8}.
Do this in the way described in E ... .I.
2: Triggerword A: ADR = 0000 ODAT = F3
B: ADR = 0009 DAT = 386
Sequence : A then B (4)
3: Triggerword A: ADR = 0000 DAT = F3
8: ADR = 0009 DAT = 36
C: ADR = 0080 DAT = 26
Sequence : A then B then C (7)
4: Triggerword A: ADR = 0000 DAT = F3
B: ADOR = 0009 DAT = 36
C: ADR = 0080 DAT = 26
0: ADR = 0087 DAT = C3
Sequence : A then B then C then D (E)
5 Select menu 1
6: Select menu 2
1: Select menu 3
8: Select menu &
K. Check if the saved menus can be recalled again.

Press special functions 7.
Put cursor in ACTION field.
Press f2 twice.
L. Power-up file test.
Press special functions 7.
Put cursor on power-up file position and fill-in &,
Switch-off the PM 3632.
Switch-on, and check if setting nr. % is loaded automatically
after power-up.

M. Check if the name of a set-up file can be altered.
For this, put the cursor in the NAME field, and use the f1
and f2 keys.

PM 8880/50 SET-UP AND DATA MEMORY

1. Set-up memory test.
A. Refer to the PM 8880/40 tests.
2. Data memory test.
A. Switch-off the PM 3632.
8. Connect a 8085 uP pod to the PM 3632.
C. Clip the uP pod over the 8085 at the 8085/280 demo unit.
D. Switch-on the PM 3632.
E. Press special functions 8.
F. Put cursor on 8 memory configuration field, and fill-in &.
G. On trigger screen, set BIN ST ADR DAT
A: XXXX XXXX o000 F3
H. On sequence screen, set seq: A
I. Press START.
J. Press special functions 8.
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(2]

— X &= I

Press X, then f2 (copy data from A to B memory).
Put cursor on ACTION field (file 1).

Press f1 twice.

Do L and M for the other 3 B memory files.

Check if the just stored files can be recalled.
Put cursor in ACTION field and press f2 twice.

A * indicates that a file is recalled.

memory edit test.

Press special functions B.

Put cursor on first position by means of f1 key.
Press 3.

Fill data field with 55.

Put cursor on last position by means of f1 key.
Press 3.

The complete B memory must be filled with 55 now.

Repeat tests B ... F with data AA.

The complete B memory must be filled with AA now.

Press special functions 8.
Put cursor on ACTION field of file 1.
Press f2 twice (file 1 is recalled).
Press special functions B.
Check if the following data is in 8 memory.
F3
21
AA
AA
36
|
I

etc.
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APPENDIX C

Calibration procedure for PM 3632 mainframe.

Necessary equipment

100 MHz frequency counter.
Multimeter.

100 Mhz timing oscillator:

Switch-off the instrument.

Remove the front and rear rims (4 screws).

Lift the top cover.

Connect the probe of the frequency counter to pin B of UB3 at the

capture board.

Switch-on the instrument.

Measure the clock frequency at pin 8 of U63 at the capture board.

7. If the frequency is not 100 MHz, then adjust it to 100 MHz exactly, with
trimmer C4 (at the capture board).

8. Switch-off the instrument.

9. Fix the top cover and the rims again.

N s

o

Switching power supply

1. Switch-off the instrument.

2. Remove the front and rear rims (&4 screws).

3. Lift the top cover.

4. Disconnect the 5 and 10 pole molex connectors from the power board.
Disconnect the 26 transition connector from the power board.

5. Switch-on the instrument.

6. Measure the voltage between pins 1 and 2 (ground) at the 5 pole (female)
molex connector.
This must be 20 ... 27 Vdc.
7. Switch-off the instrument and discharge the 8800 ufF capacitor with a
100 ... 500 ohm resistor (a few seconds).
8. Connect the 5 pole molex connector to the power board again.
8. Using clip leads, attach a 4.7 ohm, 5 W resistor between the anode of CRS
(ground) and the cathode of CR7 ( on the power board).
10. Switch-on the instrument.
11. Measure the voltage across the 4.7 ohm resistor.
It must be 5.0 Vdc (adjustable with R2 on the power control board).
12. Switch-off the instrument, and disconnect the clip leads from the
power board.
13. Using clip leads, connect a 7.5 ohm, 1D W resistor between the anode
of CR3 and the anode (ground) of CR5 (on the power board).
14. Switch-on the instrument.
5. Measure the voltage acrosss the 7.5 ohm resistor.
It must be -8.5 Vdc (adjustable with R3 on the power control board).
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16.

Measure the voltage between the upper side of coil L5 (on the power board)
and the anode (ground) of CR5 (on the power board).
It should be 12.0 Vdc +/- 0.5V (not adjustable; if not correct, check VR1}.

17. Switch-off the instrument and disconnect the clip leads.
18. Connect the 10 pole molex connector and the 26 transition connector again.
19. Connect a PM 8860 32-channel standard pod to the PM 3632.
20. Switch-on the instrument.
21. Measure the voltage across C46 on the capture board.

If necessary, readjust R2 (on power control board) to get 5.0 vdc +/- 0.1 V.
22. Fix top cover and rims to the mainframe again.

- app. C - 2 -
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Program listing of 8085/280 demo unit.
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o=,

NO OO0 N D LT B N

18

19 0000
20 0001
21 0004
22 0004
23 0009
24 0008
25 000D
26 GOOF
27 0012
28 0014
29 0016
30 0019
31 001C
37 001D
33 001E
34 00IF
33 0020
36 001
37 0074
28 0026
39 0078
40 0078
41 0020
42 002F
43 0032
44

45 0035
46 0038
47 0039
48 003h
49 0038
50 003C
51 0030
52 0040
93 0042
94 0044
S5 0047
56 0049
37 0048

0000

F3
21
2%
2

Eé
CA
B
Eb
2
21
74
75
yi]
€

W/
D]
6

IR
E&
CA
3

2

74
IS

k6

o
5555

01
0030
00
0z
0080
038

oo1c

02

(000
02

0028
0200

U3ER

003g

01

01
0047

e e e My fme e tme s tm. e Wi e s e

STATFO:

A10:
f1%5:

A18:

NAME
ASEG

MLTEST

THIS HIGHLY CORPLJCATED PROGRAM WILL PROBABLY TAKE THY EXPERTENCED
PROGRAMMER SEVERAL HOURS TQ COMPREHENDL PRESS SWITCH 1, GOTO STATF 1.
PRESS SHITCH 2, GOTO STAIE 2. PRESS EITHER SHITCH ONCF ANIY THE OTHER
SWITCH TWICE AND GOTO STATE 0.

EREAKPOINTS FOR STATES:

STATE ©
kG

n

1.X1
miI
1X]
MVY
IN

ANT
2

IN

ANY
N2
1.X1
M
MOV
[icx
MV
(rA
JN2
IN

AN)
JNZ
IN

ANY
7

JHP

LX)
MOV

18
Mov

N2
IN
ANI
N2
IN
AN
Ji

STATEO - OH
STATEY - 100H
STATEZ - 200H

0

H; GARARH
M H

H, 9550
M:H

0

)

Alp

0

J

MHIA

H, 1000
M H

KL

H

A H

l

AS

0

STATHO

h-3

H: 1000
H.H
Ml

H

AH

|

A1S

0

1
STATEO
0

1

Ald

i [SABLE INTERKUIPTS
iMAKE SURE ALL RITS GO TOFFERENT WAYS

i READ INPUT SWITCH PORT

iMASK SHITCH §

i JF PRESSED THEN JUKF ELSE

i REAIY INFUT SHITCH PORY

i HASK SHITCH 2

i IF NOT PHESSED THEN JUMP ELSE
i DEROUNCE SWITCH

iPUL MSR OF CTR ON ADDRESS BUS FOR 1 SASSEMELY
iPUT LSB OF CTR ON ANTIRESS RUS
i [ECREMENT CTR

i I8 JEBOUNCE TIME OVER

i IF NOT THEN L.CCP ELSE
i 1S SWITCH STILL PRESSED?

i JF NOT THEN IGNOKE SWITCH ELSE
iWAJT FOR SWITCH 10 BE RELEASFD

il.O0P 1F STILL PRESSED F1SE
i JUMP T0 STATE2

i [EBOUNCE SHTTCH

iPUT MSB OF CTR ON AIDRESS RUS FOR DISASSEMBLY
iPUT LSR (F CTR (N ADDRESS RUS

i DECKEMENT CTR

i IS IEBOUNCE TIMF OVER

i IF NUT THEN LOOP FLSE
i 1S SWITCH STILL PRESSED?

i IF NOT THEN JGNORE SWITCH FLSE
iWAIT FOR SWITCH TO RE RELEASKN

iLOOF IF STTLE PRESSED FLSE



D~ P N -

7 0080
8 0082
9 0084
10 0086
11 0088
12 0089
13 0088
14 0088
15 008C
16 O08F
17 0090
18 0091
19 0092
20 0093
21 0094
72 0097
23

24

2%

26

2

28 0100
29 0102
30 0304
31 0107
32 0109
33 0108
34 010E
5 0111
36 0112
37 0113
® 0114
39 0115
40 0114
41 0119
42 011B
43 011D
44 0120
85 0122
46 0124
47 0127
48

49 0124
50 017D
5 012E
52 012F
53 0130
W 0131
55 0132
S8 0135
57 0137

0080

28
1E
K

74
74
7]
19
74
75
3
7
C2
(1]

0100

B
Eé
th
B
k6
¢z
2
78
5
i
1

2
IR
E6

DB
k6
Ca
L]

2
74
75
B
€

(z
B
k6

0100

EREA

0092

01
012f

02
0180
03ER

0111

02
0100

02
0120
0200

038

0120

01

MULTA:

MLTY:

MR12:

STATEL:

A19:

A20:

AZ3:

M

STATFY

i JUMP TQ S1ATEY

8X8 MULTIPLY. OPERANIS IN H & £ ANSKER IN HL

(WG

)1
Wi
M)
L)
MoV
DAl
M
MW
JNC
(1]
KV
L U
ICK
MoV
JN?
e

STATE §
ORG

IN

ANJ
2

IN

ANY
uNZ
1.X1
LY
MV
X
MoV
(kA
JN?
IN

AN]
JN2
IN

ANI
2

M

1.X]
MW
Hov
bex
MoV
(RA
N2
IN

ANY

#0H

H 05CH
£, GAAH
At
1,0
U8

H

MH
Ml
HAT2
I

MH
Ml

f

HA

Mt T4
STATEO

1004

0

)

AZ3

0

2

MUl TR
H, 1000
M H
Ml

H

v H

L

A1y

0

2
STATEL
0

2

A20
STATFZ

H, 1000
MH
Ml

H

A H

l

0

i SET (PERANIS

i SET (0P CTR

iPUT MATIFLIER IN H

iERQ D

i SHIFT MULTPL IER AND ANSWER TO LEFT
iFUT PARTIAL ANSHER (N BUS

i JF NO MULTIPLIER BIT SHIFTED OUT THEN JUMP FLSE
i AND MULTIPL TCAND TO- ANSKRER
iPUT PARTIAL ANSWER (N BUS

i DECREMENT L.({# CTR

i PUT LODK CTR CRIT ON BUS

iLOOP TF NOT NONF FLSE

iLOOP AND CHECK FOR SWITCHES AGAIN

+READ INPUT SHITCH PORT

i MASK SWITCH 1

i JF PRESSETY THEN (UMF EL SE
iREAD INPUT SWITCH PORT

iMASK SWITCH 2

i IF NOT PRESSED THEN AIMP FLSE
i BEBOUNCE SNTTCH

iFUT MSE (F CTR ON ADIRESS RUS FOR I\JSASSEMBLY
iPUT LSB OF CTR ON ADFRESS BUS
i LECREMENT CTR

i 1S DEBOUNCE TIME OVEK

i JF NOT THEN 1OOP ELSE
18 SWITCH STHL PRESSED?

i IF NOT THEN JGNORE SWYTCH ELSE
iWALT FOR SRITCH T0 BE RELFASKD

iLOOP F STILL PRESSED ELSF
iJUMP 10 STATFZ

i DFROUNCE SWITCH

PPUT MSB OF CTR ON ADDRESS BUS FOR NISASSEMBLY
iPUT LSR UF CTR ON ADIRESS RUS

i DECRFMENT CTR

i I8 TEBOUNCE TIME (WER

i JF NOT THEN 1.00F ELSE
i IS SWITCH STIIL PRESSED?

P



10

11 0180
12 0182
13 0184
14 0184
15 0148
16 0189
17 0184
18 0188
19 018C
20 O38F
21 01%0
22 0191
23 0192
24 0193
25 0194
26 0197
27

2R

29

30

k)|

32 0200
33 0202
34 0204
35 0207
36 0209
37 0208
38 020
39 0211
40 0212
41 0713
47 0214
43 0215
44 0216
45 0219
46 071B
47 0210
48 (0220
49 0722
S0 0224
81 0227
52

53 0274
54 0221
S5 022
56 02F
97 0230

IB
E&
CA

0180

0200

B
E6
Ch

Eé
2
2
74
75
28
7C

U]
E&
2

E&
(A
c3

Y3
74
15
R
7C

0100

01
013C
0000

EEFER

0192

0189
0100

01
0228

02

0280
03kg

0211

02
0200

{174
0220

03k8

MULTIR:

MU.T2B:

STATEZ:

Az

A3R:

R40:
A4Y:

N2
IN
ANJ
Jz
JHP

STATEL
0

!

az8
STATEO

i IF NOT THEN JGNORE SWITCH ELSF
iWAIT FOR SWITCH TO BE RELEASED

iLOOF IF STILL PRESSED ElSE
i JUMP TO STATFO

8X8 MULTIFLY. OPERANIS IN H & E. ANSHER IN H

(KRG

MVT
L)
L)
Wi
MW
DD
MV
MOV
JNC
]
MOV
MOV
IR
L LY
JN?
S

STATF 2

L

IN
ANI
J7
N
AN}
JN?

LX1.

MO
MV
[
MoV
ORA
N2
IN

AN)
N2
N

ANT
JZ

M

1XY
MOV
MV
ncx
MW

180H

H; (34H
F. 056H
A8
L0

I L.

H

M H
ML

Mt T7B
]

M H
ML

A

M A
MALTIB
STATE]

200H

O

1

H40

0

2

ML TC
H, 1000
M H

LA

H

A:H

L

AR

0

i
STATEZ
0

2

A8
STATEO

H, 1000
M H
Ml

H

fuH

i SET OPERANIS

i SET LOOP CIR

iPUT ML TIFLTER IN HL

;IERQ I

i SHIFT MULTPLIER AND ANSWER T0 LEFT
iPUT PARTIAL ANSKER (N BUS

i JF NO M8 TYFLIER BIT SHIFTED (UT THEN JMP E1SE
i AND HULTIFLICAND TO ANSHER
iPUT PARTIAL ANSWER (N BUS

i DECREMENT LOOV CTR

iPUT LOOP CTR QUT ON BUS

iLOGP 1F NOT DONE ELSE

iLODP AN CHECK FOR SWITCHES AGAIN

iREAD INPUT SWITCH PORT

i MASK SWITCH |

i JF PRESSED THEN JUMP FLSF

i READ INFUT SWITCH PORY

iMASK SWITCH 2

i IF NOT PRESSED THEN JUMP Fl SF
i IFBOUNCE SWITCH

iPUT MSB UF CTR ON ADIRESS RUS FOR DYSASSEMBLY
iU LSR OF CTR ON ADURESS RS
i DECREMENT CTR

i 1§ DERUNCE TTME OVER

i JF NOT THEN § 00P ELSE
i 1S SWITCH STILL PRESSED?

i JF NOT THEN JGNOKE SWYTCH ELSE
iWAIT FOR SWITCH 10 B¢ RELEASED

iLOOP 1F STILL PRESSEN FLSE
i AP TO STATED

i DEBOUNCE SHITCH

iPUT MSE (F CTR ON ADTRESS BUS FOR 131 SASSEMBLY
iPUT LSB OF CTR (N ADIRESS RUS

i DECKREMENT CTR

i IS TEBOUNCE TIME (WER



1 0231
20232
3 0735
4 0737
9 0Z37
6 71
7 023
8 0240
9 0243
10
1
12
13
14
15
16 0280
17 0282
1R 0264
19 0286
2 o268
21 0789
22 9268
73 0788
24 026C
25 (28F
26 U190
77 0291
28 0292
29 0293
30 0294
31 0297
32
n

JEVECBAIBHRREE E

Y

3

0zzn

01

U]

023C
0100

SERERE

0789
0200

0700

o me e s

MU 1E:

MULTIC:

MALTZC:

ORA
N2
IN
ANJ
N7
N
AN]
W7
JH

L

A4S

0

1
STATEZ?
0

1

fag
STATF!

i JF NOT THEN | 00% ELSE
i TS SWITCH S1JLL PRESSET?

i IF NOT THEN JGNORE SWITCH FLSF
iWAIT FOR SWITCH 10 BE HELEASED

iLOOP IF STIIL PRESSED ELSE
i JMP T0 S1ATEL

8X8 MUTIFLY. OPERANIS IN H & E ANSHER IN HL

ORG
Vi
w1
i1
W]
TAD
Hw
baD
s

Hv
JN2

280H

H, ODCH
£, 073H
Al
L0
i

H

WA
il

L LRy
0

M.H
KL

A

KA
MATIC
STATE2

i SET OPERANDS

i SFT L.OOP CTR

RUT MULTIFLTER TN .

FZERG D

ASHIFT MU TPLIER ANI ANSHFR YO 1 8FT
iPUT PARTIAL ANSHER ON RIS

i IF NO MU TIPLIER BIT SHIFTED (AT THEN JWF HLSE
S PN ME TIPLITAND TO ANSHER
P PARTIAL ANSHER ON BUS

i DECHEMENT LOOP CTR

SMIT LOOP CTR U TN BUS

LOOF IF NOT DONE ELSE

i LOOP AN CHECK FOR SWITCHES AGAIN
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