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test and measuring instruments
catalog 1980/81

This publication describes the 1980/81 programme of Philips
Test and Measuring instruments. Many new products are in-
cluded. These are introduced briefly on pages 8 to 10 and
described fully within the classified product sections.

Information appears on after-sales and training-support services;
also on the availability of further technical information on the
products contained in this catalog. Enquiry cards will be found
inside the back cover.

In addition to the normal contents list (page 2) there is a
products part number list at the back of this catalog to speed

product identification from part number information.

A number of products have been supplied under NATO-stock
numbers. Information is available on request.

Philips Test & Measuring Dept. reserve the right to modify and
improve instrument performance specifications without notice.

PHILIPS
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Reflect and predict
Every new decade presents the opportunity to reflect on the
past ten years and predict some pattern for the next. As Philips
Test and Measuring Instruments Department moves into the
80's it is perhaps an appropriate moment in the changing world
of electronics to do so.

Progress in the 70’'s

The overall range of T & M products has shown many and
various improvements that have more than equalled the
original intentions.

Individual product groups have expanded their ranges of in-
struments at the same time improving levels of reliability, design
sophistication, performance, size and weight, of practically all
units. The more enhanced products that have emerged during
this decade result mainly from a combination of new innovations
and considerable advances in component styling, plus Philips
own concentrated research, development and design capability.
It is the blend of these main ingredients that has vielded the
maximum exploitation of all the new benefits for the user...

One of the major advancements during this decade was probably
component miniaturization which vastly improved portability
and allowed many, once-bulky instruments, normally restricted
to bench use, to be carried without effort. It also allowed sharp
price cuts in digital instrumentation, putting digital voltmeters,
for example, within everyones’ reach.

With the important plus of allowing new breakthroughs in
circuit design!

With the arrival of the 80’s however, the most significant
advance in the world of electronics must be the fast-moving
process of a massive migration from the analog approach into
digital technology.

Digital versus analog?

Analog devices are by no means outmoded and will continue
to be in demand for a considerable time to come. But the rate of
changeover is already producing a demand for digital instru-
mentation which currently promises to outstrip that for analog
equipment.

For this reason Philips’ own digital test and measuring instru-
ments programme is already becoming well established. This,
as a result of dedicated research activities concerned with the
problems of measurement in the data domain, during the 70’s:
Some of the results of these activities will be found in this
catalog. But that is not the whole story!

P9 3500 togic snalyser 100MHz

The PM 3500 Logic analyzer which was introduced in 1979 is part of a new range
of data test equipment which will be progressively extended

New demands — new solutions

Introduced during 1979, these new families of digital devices
significantly span the two decades; they also herald the fast-
changing pattern for instrumentation in the 80’s. However, it is
important to understand that whilst these new and exciting
developments form a logical extension of T & M’'s advance
into the field of digital test equipment, this is not at the expense
of the traditional analog programme.

Philips, with its considerable resources, is perfectly capable of
supporting both application areas — and plans to do so.

Wide hardware and software experience

Looking briefly at the new products, because of a wide, in-
depth, experience as a user and supplier of software and hard-
ware, Philips is in a strong position to provide maximum, long-
term support for both activities. The logic analyzer and logic
scope, both part of the new digital programme, already reflect
a level of sophistication that is unique for ‘first generation’
devices and gives great promise for follow-on products.

Of equal importance, the availability of the Philips Micro-
computer Development System reveals another direction in the
overall Philips digital development programme.

A key feature of this system design is that it is not short-term
obsolescent. In fact the reverse is true. The initial system not
only offers virtually limitless possibilities for the user — because
it is truly universal — but allows both Philips design teams and
the user to utilize its current and potential capacity, well into
the future.



The Philips microcomputer development system PM 4421 is a powerful aid to
economic success in microcomputer applications.

Long-term confidence

Philips is Europe’s largest and one of the world’'s biggest
instrumentation manufacturers. It makes and wuses micro-
processors; it makes and uses computers; it makes and uses test
instruments and systems. Microcomputer Development Systems
represent the obvious combination of these skills.

And what is very important is the fact that Philips is a large,
worldwide organization, fully capable of underwriting strong,
continued, support for these state-of-the-art developments, for
a long time to come. Many more decades, at the very least!

Facing the future

The previously mentioned commitment to the ‘traditional’
T & M test equipment programme is emphasized by the recent
opening of an integrated oscilloscope production and develop-
ment facility at Enschede, Eastern Holland. This will allow the
introduction of new designs more easily. The new factory is
intended to meet the growing demand for Philips prqoducts
world wide. It provides 6000 m2 of production area which can
be doubled if required.

Production lines are flexible for easy adaptation to meet
changing market requirements. All development work for
Philips oscilloscopes will also be concentrated on the same
site. Facilities include environmental testing.

The factory can also be supplied easily from Philips component
factories —such as the solid state facilities at Nijmegen. Nearness
to this and other Philips production and development facilities
allows implementation of advanced computer aided design
equipment — not normally possible in such a compact unit.

Meeting increasing demand

Another oscilloscope production facility is scheduled to start
operations in Mahwah, New Jersey, to supply the North
American market. The bringing on-stream of two new produc-
tion facilities provides an indication of the increasing demand
for Philips instruments.

Worldwide service

This is the ultimate benefit for Philips buyers — wherever their
location, because Philips worldwide service facilities are avail-
able almost everywhere. With a staff of some 400,000 people
of more than 70 nationalities and over 70 sales and service
centres spanning the globe, Philips can offer a full, pro-
fessional after-sales service backup, almost anywhere.

The new factory at Enschede, Holland which will become the European manufacturing centre for oscilloscopes




Summary of other
Philips publications

Additional information

Full technical specifications and any other information that
may be required will be gladly sent on request by the local
Philips organization in your country. The addresses are
included at the back of this catalog.

In countries where Philips is not represented, enquiries sent L {
to N.V. Philips, Test and Measuring Instruments Department, . “ﬁ

Eindhoven, Netherlands, will receive our prompt attention. In ﬁ %m =

addition to this catalog, Philips also provide the following e pmu;s
publications in the field of electronic measuring and , PHiLips
microwave instruments. .

‘T & M News’

Published six times a year, this 8-page news sheet features the
latest information on new instruments and applications to keep
readers up-to-date with the T & M programme.

‘T & M Report’
Covers one instrument in depth, dealing with both performance
features and how it can be used to the best advantage. Issued

at random intervals.
PHILIPS

Technical datasheets and brochures
Comprehensive technical details on individual products are
given in our range of datasheets and brochures.

‘Instruments and components for microwaves’
Contains fully documented information on all available
microwave devices; approx. 90 pages.

‘Microwaves, basic experiments’ (4 booklets)

Four separate educational booklets providing an easy-to-
understand introduction to microwave techniques; approx.
20 to 30 pages per issue.

‘Education in applied microwaves’

This comprehensive brochure describes all the items of
‘hardware’ and educative literature that are currently
available.

‘Digital Instrument Course’

The 4 parts inform you on digital equipment of today:
1. Basic binary theory and logic circuits

2. Digital timers and counters

3. Digital voltmeters

4. |IEC Interface

6
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‘Oscilloscopes under test’

A review of quality control and environmental testing

proceedures, applied during the manufacture of Philips
oscilloscopes in particular and other T&M products in
general. Comprehensively illustrated.

‘Professional TV measuring equipment’
Approx. 100 pages describing the large selection of Philips
professional television measuring equipment.

‘Process control instrumentation’

A catalog on the Philips range of transmitters, indicators,
recorders, signalling units, motor actuators, analysers and
sequential programmers.

‘Electrical measurement of mechanical quantities’
A survey of the very wide range of Philips equipment in
this area.

Software support

The publications and visual course illustrated are designed
to aid the many users as Philips’ oscilloscopes in as many
applications areas as possible. Special emphasis has been
given to education and those who wish to become
acquainted with the basic principles, as well as to the more
specialised and advanced techniques such as sampling and
multiplying. The set consists of:

1. ‘Oscilloscopes Series 1 Basic Principles’ (Fig. 1)
Describes and explains the main functions of oscilloscopes,
such as the CRT, vertical and horizontal amplification, time
base and triggering.

2. ‘Oscilloscopes Series 2 Dual Channel and Delayed
Sweep’ (Fig. 2)

Describes and explains the uses and ways of operation of
dual beam and dual trace instruments, horizontal magnifica-
tion and delayed sweep arrangements.

New publications are, of course, appearing all the time and
more details can be obtained from your local Philips
organisation. A complete world-wide, address list appears at
the back of this catalog.




New products 1980

New items appearing in this issue are briefly
reviewed in this section.

For more comprehensive data, turn to the
page number, shown against each item.

OSCILLOSCOPES

15MHz dual-trace oscilloscope PM 3207

® 15MHz/5mV

@® Large 8 X 10cm screen

@ Auto, TV triggering

@® Same sensitivity on X and Y channels
@ B-invert facility

@® Triggering from A or B channel

@ Double insulation

Very weak signals are no problem for the 5mV
sensitivity of both X and Y axes. The ‘B-invert’ facility
allows signals to be displayed inverted and also
permits a Y + Yg display when used in conjunction
with the add facility. A stable trace is assured by Auto
triggering which allows trigger level adjustment
between peaks while facility for triggering via A or B
inputs avoids tiresome lead-changing during a mea-
surement. Extremely compact instrument with TV
triggering, double insulation to stop ground loops,
plus full IEC 348 electrical safety requirements. Very
sophisticated, yet economically-priced instrument.
P 40.

35MHz oscilloscope PM 3216

@® 35MHz/2mV

@ Signal delay

@ Triggering includes: pk-pk Auto,
@ DC-coupling, Auto TV, Ext

@® Variable trigger hold-off

@ Ext Z-modulation input

@ Max sweep speed 10ns/cm

@® Double insulation

Complements the PM 3212 by providing the same
basic facilities plus wider bandwidth and other
features. These include an external trigger sensitivity
or 200mV/2V, variable trigger hold-off and an
external Z-modulation input. It also has an extra
100ns/div position on the time base. This single
time base oscilloscope features a large, 8 x10cm
display with high light-output. The internal graticule
can be illuminated when in a low light level
environment, or when taking photographs. Double
insulation between the line and the unit eliminates
the need for a protective earth connection and
avoids problems of earth loops and hum. Battery
option available. Compact, low-weight and portable.
P 36.

35MHz oscilloscope PM 3218

@ 35MHz/2mV

@ Signal delay

@ Comprehensive triggering includes:
@ pk-pk Auto, DC-coupling, Auto TV, Ext
@ Delayed time base

@ Ext Z-modulation input

@ Max sweep speed 10ns/cm

@ Double insulation

Complements the PM 3214 and also completes the
family of four models PM 3212/14/16/18 to give a
wide selection of price/performance ratios. Useful
features include alternate time base displays, nor-
mally associated with more expensive instruments
and an Auto triggering facility which displays the
zero line with no input and allows the trigger level to
be set and held within the pk-pk amplitude of an
input signal. This provides unambiguous triggering
for a wide variety of measurements. For digital
applications the DC-coupled triggering will handle
variable-duty cycle waveforms. TV frame and line
triggering is achieved by two buttons. Combined
with the 2mV sensitivity this makes the oscilloscope
useful for faultfinding, even in IF stages. The high
light-output, 8 x 10cm screen is fitted with a con-
tinuously variable illuminated graticule. A very
versatile instrument. Available in battery-powered
versions. P 38



DATA TEST EQUIPMENT
Logic analyzer PM 3500

@® 16 display channels and 504-word memory
@ 100MHz clock rate

@ Easy changeover from state to time domain
@® Glitch-catching on events as short as 3ns
® Good ergonomic design for ease of use

@® Comprehensive diagnostic routines

@® Threshold selection of TTL, ECL, CMOS,
etc., simultaneously on any two groups

@® Display formats in binary, hexadecimal,
octal, mapping

@ Compare mode facilities

The location and analysis of faults in the data domain
are achieved by this single instrument. Instantaneous
changeover form timing to state analysis allows
immediate comparison of software commands and
hardware results. The input threshold can be fixed at
either TTL/ECL levels or made continuously variable
to match any other logic family being tested.
Asynchronous sampling is possible up to 1T00MHz
which is sufficient for microprocessors, minicom-
puters or mainframe testing. Glitches as short as
3ns can be captured and displayed as full clock
width pulses. It is possible to trigger on these and
there is a separate input for external triggering.
State display can be binary, hexadecimal, octal or
in mapping form to suit different user-applications.
P 57.

Logic scope PM 3540

@® Unique combination of logic analyzer and
oscilloscope

Scope:

@ Full 2mV sensitivity over total 25MHz
bandwidth

® Trigger sources — A, B, Composite, Ext and
from logic analyzer

Logic analyzer:
@® 16 display channels with 64-word memory

® 10MHz synchronous clock rate
® Clock qualifiers
@ Good ergonomics for easy operation

@ Display formats in binary, hexadecimal,
octal

® Compare mode facility
@ Built-in diagnostic routines

PM 3540 combines a 16-channel, 10MHz logic
analyzer with a versatile, 256MHz/2mV oscilloscope
to ensure complete, true logic testing. Fault location
is achieved by the logic analyzer section and the
realtime oscilloscope display enables faults to be
analyzed and corrected. Handles both hardware and
software problems. Microprocessor control provides
maximum display versatility. Specially designed
probes supplied for connection to circuit under test.
Operates with a wide variety of different logic
families. As with PM 3500, the PM 3540 has built-in
diagnostic routines which test the instrument down
to functional level. P 60.

PHILIPS MICROCOMPUTER DEVELOPMENT SYSTEM

PMDS PM 4421

® Integrated system for HW + SW +system
development and debugging

@ Universal pP. .C and PROMS
@® Designed for future developments
® True realtime emulation

@ Multiprocessor (target) system debugging
capability

@ Extensive breakpoint and trace facilities
@® Pascal
@ Electronic design automation

The Philips MDS is a complete development system
which offers advanced software development facili-
ties and true realtime emulation capabilities. It is also
a universal development system which supports the
8085, Z80 and 6500 families, plus other, impending
microprocessors. It has been designed with future
requirements in mind. The initial 8-bit microcom-
puter support will shortly be extended to 16-bit
machines. PMDS will support microprocessor sys-
tems with up to four parallel debuggers and is able
to emulate a mixture of microcomputer architecture
in parallel. It also offers portability of software
between microcomputers by offering the high-level
language PASCAL. Its function as a design tool
can be extended to engineering analysis and ad-
ministration and an add-on option allows |EC-bus
control facilities. P 65.

@ The PM 4421 Philips Microcomputer
Development System can be supplemented
by a number of hardware and software
options to provide real-time emulation
capability for a range of different
microprocessors

@ The complete support system for the intel
8085 microprocessor consists of:

cross-assembler PM 8460
debugger PM 8480

microcomputer adapter box (MAB)
PM 8420

The cross-assembler is an automatic extension of
the standard PM 4421 software package which
translates assembly-language modules into object
modules that are acceptable as input for the uni-
versal linker. The debugger PM 8480 controls the
universal debug unit and its options. This control
is based on a set of commands to be given by the
user. Microcomputer adapter box PM 8420 is the
hardware unit acting as interface and buffer between
the PMDS and the target microprocessor. P 71.




Universal PROM programmer PM 4491

@ Universal; programs bipolar PROM, PAL,
MOS, EPROM, FPLA, PMUX, FPGA and diode
matrix

@ Standard 4k x 8 (32k bits) RAM for data
storage; expandable to 16k <8 (128k bits)

@ New plug-in Programming Paks can easily
be changed without disturbing RAM
memory

@ Remotely operated via serial interface
(RS232C and 20 mA current loop)

@ Automatic self-test and error detection

@ Internal continuous RAM test to flag
power-induced memory failure

@ External switch-selectable baud rates to
19 200 bits/s

The PM 4491 Universal PROM programmer com-
plements the versatility of the PM 4421 Philips
Microcomputer Development System, and gives the
user full freedom of choice of the PROMs to be
used in a prototype system. The PM 4491 is made
by Data 1/0O, acknowledged leaders in the field of
programming equipment, and its functions include
loading, copying and verifying PROMs, patching and
examining data, and insertion of PROM checksums.
P 74.

High-speed matrix printer PM 4490

@ Full 96 ASCIl character set
@ Serial interface

@ 7 wide X9 high dot matrix for up to 63 dots
of printing flexibility

@ Built-in high reliability

Enables bi-directional printing of data up to 180ch/s.
The print head provides a 9 high x 7 wide dot matrix,
true underlining and prints upper and lower case and
descenders. The print head has no moving cores
attached and the unique design substantially reduces
drag and minimizes tip wear. The overall mechanical
system is designed for minimum wear and maximum
reliability. The printer will accept almost any form
of paper up to 0.46mm (0.018-in) thick and 406mm
(16-in) wide. Programmable forms and font control
are facilitated by built-in microprocessor. A battery-
powered format retention system holds format set-
tings up to 96 hours in the event of line failure. P 75.

RECORDERS

Multipen intelligent plotter PM 8151

@ Microprocessor-controlled for high speed
and accuracy

@ Programmable choice of 8pens, nylon-tip
or rotring

@ 120 characters of 5 different fonts, upper
and lower case

@ Scaled X and Y axes and full grids

® Window plotting and programmable offset
both with off-scale data handling

@ 800 bytes input buffer, expandable with 1k
byte

Microprocessor-controlled, PM 8151 will accept
digital data from any source such as, IEC-controllers,
desk computers, time-sharing systems or offline
stations — directly or via a modem. Input data is
rapidly and accurately converted into graphic rep-
resentation of test values, design data or calculations,
as formatted by the computing system. It will handle
extremely complex drawings and can be programmed
to print out in several languages. There is a choice
of standard drafting pens allow drawings to be made
in Indian ink (rotring) of standard nylon-tipped pens
in various colours. A window plotting facility
effectively ‘'magnifies’ a selected section of a trace,
without change of programme. All complexities are
handled by the microprocessor making the instru-
ment very easy to use. Self-diagnostic routines are
built in. P 95.

Economy X-Y recorder PM 8040

10

@® High writing speed and pen acceleration
@® Excellent accuracy and reproducibility
@ High rejection of interference signals
@ Chart roll facility

@ Electrostatic charthold and pinpoint light
alignment

@ Disposable nylon pen cartridges
@ Sturdy die-cast frame and housing
@ Easily adaptable to 0EM requirements

The PM 8040 is an economy A4 format X-Y recorder
with a single calibrated input sensitivity. It is
designed for application in single purpose measuring
set-ups, or in combination with other dedicated
equipment.

The electronic part and the mechanics are conceived
from the same basic design as the well proven range
of Philips multipurpose X-Y recorders.

Its characteristics make the instrument extremely
useful for the OEM-user of those seeking reliability,
accuracy and ease of operation. P 91.



MULTIMETERS AND VOLTMETERS

Electronic multimeter PM 2505

® 62 measuring ranges

@ High V & A sensitivity

@ Linear resistance ranges

@ Automatic polarity indication

@® Unique meter movement for high accuracy
and repeatability

@ Low power consumption

An extremely versatile, yet remarkably compact
multimeter, the PM 2505 features very high accuracy
and repeatability, high sensitivity and a constant,
10M Q inputimpedance. Unlike conventional analog
multimeters which tend to use non-linear reversed
scales for resistance measurement it has an easy-to-
read linear scale giving accuracies well in advance
of the usual 7 to 10% levels. Moreover, continuity
checks (with less than 5 point-to-point resistance)
are simplified by means of a built-in sound signal.
Of advanced design, the moving coil system is
very robust, free of backlash, immune from external
magnetic interference and does not radiate magnetic
fields. Full overload protection is provided on all
ranges and state-of-the art circuitry consumes
minimal power giving an estimated operating life
of 1000 hours for the two 9V supply batteries.
P 110.

LOW FREQUENCY EQUIPMENT

Function generator PM 5131

® 0.1Hz . . 2MHz frequency range,
logarithmical sub-ranges

@® Sine, triangle, or square, wave signals
and DC

® 30V,_, maximum output

@ Stepped & variable output attenuation
up to 80dB

@ Variable DC-offset

@® Vernier frequency adjustment

@® Internal & external sweep facility
@ TTL output

This function generator produces sine, square and
triangle waveforms and will satisfy applications ex-
tending from education to the broad, general-
purpose area. It has a high, 30V___ output and
facilities for both internal and external sweep
which can cover the audio frequency range in a
single sweep, if required. Frequency is adjustable
in 3 logarithmic ranges between 0.1Hz and 2MHz
and a vernier control allows settings to be varied
between + and —20%. Attenuation is either in
calibrated steps of 10dB up to 60dB or in combi-
nation with the 20dB continuous attenuator. DC-
offset is variable between —10 and +10V. Output
impedance is 50 and there is a separate TTL
output. P 149.

Function generator PM 5132

@® 0.1Hz . . 2MHz in 7 overlapping ranges

@ Sine, triangle, square, + and — pulses, DC
30V,_, output for waveforms, 1 WVp_pfor
pulses
80dB attenuation stepped and variable

@ Variable DC-offset

@ Internal and external linear single or
continuous sweep

@ Hold, reset, external triggering
@ Variable duty cycle
@ TTL output

This general-purpose instrument will be very attrac-
tive for educational applications as well as in
laboratories. It produces sine, triangle and square
waveforms, plus positive- and negative-going pul-
ses, plus DC. The waveform outputs are 30V __
and pulses are available up to 156V__ . Attenuation
of 80dB is achievable either in steps of 10dB from
0 to 60dB plus a continuous 20dB. Duty cycles
for all waveforms are variable between 10% and
90% and DC-offset is selected independently for
any waveform, being adjustable between —10 and
+10V. Sweep facilities are varied for internal or
external sweep and there is a choice of 50, 6002
and TTL outputs. P 151.

Microprocessor-based synthesizer PM 5190

@ Sine, triangle and square wave outputs
@ Microprocessor control simplifies use

@ Feather-touch push-button selection of
parameters with =1 106 accuracy

@ Unambiguous LED display of frequency,
amplitue, DC-offset

@ I[EC-bus as standard for automated use or
remote control

@® Separate TTL output

Sine, triangle and square wave signals at nominal
frequencies of TmHz to 2MHz are available with a
high setting accuracy of +1x10°. Selection is by
push-button and is indicated on a 6-digit LED
display. External modulation up to 90% is possible
on sine and triangle waveforms IEC-bus interface is
standard, allowing remote control and use in
automated systems. Display also shows DC offset
and signal amplitude as well as frequency. Two
outputs of 50Q plus separate TTL socket on front
panel. Microprocessor control greatly simplifies use
and speeds operator-familiarity. P 153.
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AUDIO/VIDEO TEST EQUIPMENT

Colour pattern generators PM 5215-SECAM
PM 5217 SECAM/PAL

@ X-TAL-controlled RF output, single or multi
channel

@ Available for different TV systems such AS
L. B, G, K and D (on request)

@ Large choice of various test patterns
@ Synchrenization according to TV standard

@ Automatic blinking for test of ‘portier’
circuits

@ Choice of positive or negative video
polarity and variable video amplitude

Both generators PM 5215-SECAM and PM 5217-
SECAM/PAL can be fitted with up to 4 different
RF channels offering a wide choice of test patterns.
Both are especially designed for after-sales service
of CTV, TV colour monitors and video recorders.
The inherently high quality X-tal controlled RF out-
put, plus their versatility make these instruments
ideal for fast, accurate video measurements in
professional areas as production and quality control.
P171.

COUNTERS AND TIMERS

High resolution counters PM 6667 and
PM 6668

00 wign sovslnionseuster 1IN

@ 120MHz (PM 6667) and 1GHz (PM 6668)

@ Microprocessor control

@ High resolution computing counter

@ Easy operation through built-in intelligence

@ Auto triggering on all waveforms and duty
cycles

@ Self-diagnosis routine

@ 15VRMS sensitivity

@ High stability Xtal oscillators 10—7/month
@® Clear high-contrast LCD display

The microprocessor-controlled PM 6667 and
PM 6668 frequency counters span a frequency range
10Hz...120MHz and 10Hz...1GHz respectively, with
unbeatable economy. Operation is fast, easy and
error free and the computing power provides high
resolution capabilities not found in traditional coun-
ters.

Use of a microprocessor and large-scale C-MOS
digital circuitry also reduces component count, pro-
ducing two extremely compact, high-performance
counters. Apart from the excellent 15mVR,VIS sen-
sitivity, other features made possible by the basic
design concepts include the elimination of the
traditional +1 cycle error, choice of two measure-
ment times NORMAL or FAST and an automatic
self-test routine at switch-on. MTBF is 40000 hours.
Both units accept a wide line voltage range, in-
cluding 12V batteries and an optional built-in
rechargeable battery pack is available P 190.

POWER SUPPLIES
DC/DC converters PE 1100 and PE 1101

@ Designed for DIN 41.494 rackmounting

@® Switched-mode technology for
>65..70% efficiencies

@ Transient suppresion 75dB (sym) and 65dB
(asym)

@ Galvanic separation

@® Interference N level to VDE 0875 (input)
and IEC 478 (output)

@ MTBF of 50 000 operating hours

Constructed for use in Eurodimension 19-in rack-
mounts, both DC/DC converters exhibit high conver-
sion efficiencies due to the use of high-frequency
switched-mode technology. Figures for transient
suppression and interference at the inputs and out-
puts are extremely good. Model PE 1100 supplies
5V at 6A and model PE 1101 provides an output of
12V at 3A. Both designs incorporate galvanic separa-
tion. Calculated MTBFs of 50000 operating hours
ensure long, trouble free usage. Both units are over-
load-protected, can be used in series or parallel
operation and are remotely controllable. The plug-in
chassis occupy a 10T standard width. P 255.

Modular power supplies

The modular power supply programme has been
further extended by the introduction of more models,

including 10T units for DIN 41.494 rackmounting.
P 238.

Custom-built power supplies

Where power supply requirements cannot be met
from the very wide range of Philips standard units,
special designs will be investigated by our team of
experts in this field. Already, many designs exist
from earlier enquiries and these tend to be linked
with applications relating to specific types of elec-
tronic equipment.

For example, these include power supplies for telex
equipment, in point-of-sale cash registers with print
outfacilities, microcomputers, etc. DC/DC converters
also feature and there are some designs which
incorporate constant voltage transformers. Some of
these specially created power supplies are described
in the 'tailor-made’ section. P 257.

PROFESSIONAL TV EQUIPMENT
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Again, the PTV programme sees further additions to
its already considerable range of high-grade equip-
ment. Since this entire range is already covered in
detail in a separate catalog it is recommended that
users of professional television equipment contact

their local Philips representative for a copy of the
latest issue. In cases of difficulty, please direct en-
quiries to the Test & Measuring Dept., Eindhoven.
The current PTV range of equipment is featured on
P 214.



Oscilloscopes

Unit Sensitivity Bandwidth Features Page

PM 3262 2mV/div 100MHz Dual-trace with trigger view channel 16

PM 3266 2mV/div 100MHz Dual-trace with transfer storage 18

PM 3265 5mV/div 150MHz Dual-trace, delayed sweep portable with 21
multiplier

PM 3265E 5mV/div 150MHz Dual trace with alternate time base 21

PM 3263 2mV/div 100MHz Dual-trace with p-processor controlled timing 23

PM 3244 5mV/div 50MHz Four-channel, portable, multisource 26
triggering

PM 3243 5mV/div 50MHz Dual time base, storage scope with 28
40MHz multiplier

PM 3234 2mV/div 10MHz Dual-beam, with delay lines and storage 30

PM 3233 2mV/div 10MHz Dual-beam with delay lines 32

PM 3225 2mV/div 15MHz Single-trace TV triggering 34

PM 3226 2mV/div 15MHz Dual-trace, compact, TV triggering 34

PM 3226P 2mV/div 15MHz As PM 3226 34

PM 3212 2mV/div 25MHz General purpose, with 36
automatic TV triggering

PM 3214 2mV/div 25MHz As PM 3212 plus delayed sweep 38
and alternate timebase

PM 3216 2mV/div 35MHz General purpose, with 36
automatic TV triggering

PM 3218 2mV/div 35MHz As PM 3216 plus 38
delayed sweep and
alternate time base

PM 3207 5mV/div 15MHz Dual-trace with TV triggering 40

PM 3211 2mV/div 15MHz Dual-trace, general purpose 42
Accessory chart 44
Passive probes 45
Active probes 48
Miscellaneous accessories 51
Cables, adapters, camera 52
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Oscilloscopes

Introduction

There are many advantages to be found
when making competitive evaluations of
Philips oscilloscopes. To begin with, the
designs incorporate many original Philips
innovations.

These new concepts have emerged from
a highly professional design team which
has enjoyed the benefits of a high level
of investment in continuous research
programmes. Backed by an in-house
availability of advanced component de-
sign and manufacture — including CRT's.

Moreover, operational feedback of perfor-
mance and new applications from our
many customers and the company’s own,
considerable, source of users has fur-
thered opportunities to improve products,
introduce new techniques.

Beyond the design stage, sophisticated
testing facilities subject new ideas to
rigourous mechanical, electrical and cli-
matic routines, from which only the best
ingredients of a design can survive!

Few concessions only, have been made
to produce the very best technological
product within the established market
cost bracket.

It is this total capability of design,
procurement, fabrication, and world dis-
tribution, plus a global after-sales service
capability that has secured and main-
tained Philips prominent position in the
oscilloscope market place, today.

Reviewing some of Philips firsts can pro-

duce a formidable list, for example:

— Multiplication of two analog signals

— Dual delay plus digital delay

— Dual-beam operation for
guous displays

— Cold switching (internal remote con-
trol)

— Digitally delayed sweep for measuring
in data domain

— Flexible triggering for simplicity of
operation

— Double insulation for avoiding ground
loop problems
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Fig. 1. Oscillogram of the power dissipation (lower
trace) during the flyback period of the sawtooth
voltage (upper trace).

Multipliers

An example of the multiplying technique,
is to be found on the PM 3243, which
encorporates a 40MHz multiplier, this
bandwidth being well in excess of the
normal external multipliers with only 5 to
10MHz capability. The double differential
amplifier circuit, with cross-coupled col-
lectors, which forms the heart of the
system is contained on a single mono-
lithic chip.

Itis a four quadrant type to ensure correct
representation of all incoming polarities.
Use includes accurate measurement of
power, phase differences, power factors,
etc.

Dual delay

This facility, based on a built-in micro-
processor, plus associated circuitry, is
featured in the PM 3263. It provides those
advanced facilities demanded for very
complex measurements, in, for example,
telecommunications and data processing
environments. In particular, it is invalu-
able for: time interval measurements
between two signals on the same trace
or two events located on different traces;
direct frequency measurements where the
delayed sweep mode is used to achieve
fine adjustment of the time interval to
one period. A bush button is used to
activate the microprocessor, which then

Fig. 2. Oscillogram showing the pulse-width mea-
surement utilizing the increased accuracy achieved
by using the alternate time base display facility.

produces a 1/T calculation and displays
it on the LED panel.

The operator is thus relieved of the
necessity to undertake tedious calcula-
tions. The LED display is in engineering
notation. This panel is also used to warn
the operator of faulty instructions and is
itself subjected to regular self-test rou-
tines by the microprocessor.

A further advantage of this unique circuit-
ry is the resulting simplification of the
control panel layout — an important
operator benefit which allows the user
to concentrate fully on the measurement
in hand.

Storage

The combination of true dual-beam oper-
ation and half-tone storage on the
PM 3234 produces uninterrupted record-
ings, even of single-shot events. The
facility allows single events to be stored
and analyzed subsequently, a feature
rarely found in medium-priced ‘scopes.

A more sophisticated arrangement is
employed in the PM 3266 which uses a
3-mesh CRT shown diagrammatically in
Fig. 4. This allows events to be stored up
to one hour. The two storage modes are
fast, with a 1000div/ps writing speed
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Fig. 3. The microprocessor is pcb-mounted with various associated components. Besides generally organizing
all the delay features, it formats the display which warns the operator when the instrument is out of calibra-

tion or incorrectly set up.

and write, having a 0.25div/us writing

speed; this latter mode also incorpor-
ates a max. write feature with a speed of
2.5div/us. PM 3266 can thus be used in
digital systems for capturing glitches, for
example. Other applications include qual-
ity control during semiconductor manu-
facturing processes, testing TV picture
tubes, reed relays, etc.

Triggering

Flexible triggering is another area of ad-
vanced development and on most Philips
instruments, trigger bandwidth invariably
exceeds the Y-bandwidth, allowing ex-
tremely short transients to be captured.
Auto triggerand peak-to-peak auto trigger
circuits ensure freerun triggering at all
input amplitudes, being derived from and
adjusted by the input signal amplitude.

TV trigger is easy to operate and an

Fig. 5. The main time base is brightened through
the delayed time base.

COLLIMATORS

X-FOCUS Y-PLATES

Y-FOCUS SCAN MAGN

X-PLATES

| WHENELT CYLINDER
|
CATHODE

FLOOD GUNS

COLLECTORMESH __ ~

FAST MESH 7

FRONT MESH

Fig. 4. Simplified diagram of the CRT deszgn prin-
ciples for the PM 3266, showing the set of meshes
used in the high-speed transfer system and the scan
magnifier lens system which produces the full scan
display.

invaluable facility for the professional TV
engineer. It incorporates auto freerun
with the previously mentioned peak-to-
peak auto arrangement plus, TV sync
separation and TV line/frame selection. A

Fig. 6. Here the delayed time base is shown on its
own.

practical example is the PM 3240X model
which permits line-by-line selection using
the TV waveform applied to the main or
delayed timebase.

Multi-source triggering allows a wide
choice of trigger sources for main and
delayed timebasesand another innovation
is the provision of LED’s to warn the
user of incorrect trigger conditions.

Avoiding ground loops

Problems associated with ground loops
have been overcome using double in-
sulation techniques. This allows an in-
strument to be powered from a 2-wire
AC line input, less a ground connection,
without introducing any additional haz-
ards for the user.

Many other benefits

In contrast to the 'mixed” time base
featured on most portable oscilloscopes,
the horizontal sweep can be switched to
alternate on the PM 3262, PM 3263,
PM 3266 and PM 3214. Thus the bright-
ened main time base and the delayed
time base can be displayed simultane-
ously over the total screen width. It is
therefore possible at all times, to see
clearly which part of the pulse pattern
is shown magnified (figs. 5, 6 and 7).

With view to providing those features
that will ease the users problems, many
other design aspects have been incor-
porated. Weight and size are of prime
importance and the use of monolithic
ICs, miniaturized components, direct con-
version power supplies, as well as cold
switching, has made a significant con-
tribution in this direction. Magnesium
alloy chassis, too have further reduced
overall weight.

A study of the facilities and features of
the total Philips oscilloscope programme
reviewed in the section will quickly con-
firm the claim: that when you buy
Philips you buy the best of experience,
quality, reliability and service, on a total,
worldwide scale.

Fig. 7. In the alternate time base operating mode the

main and delayed time bases are displayed simul-
taneously over the complete width of the screen.




100MHz dual-trace
universal oscilloscope
PM 3262

100MHz/5mV (2mV at 35MHz)

Third channel for simultaneous viewing of
trigger pulses

Alternate time base display facility

New CRT gives bright display, high writing
speeds

Composite trigger capability
Out of calibration warning lamps
Compact lightweight package

The PM 3262 will meet practically every
measurement problem likely to be en-
countered in todays advanced or every-
day electronics environments alike, be
they sophisticated R & D labs, computer,
telecommunications or general service
workshops. Its 1T00MHz/5mV character-
istics (35MHz at 2mV) are more than
adequate for use with Schottky TTL and
similarlogic techniques whilstits 150MHz
trigger bandwidth allows the display of
high-speed, current-mode logic signals.

Its very attractive features include:

— Trigger view which allows the active
trigger point to be observed on a third
channel.

— Alternate time base switching al-
lows simultaneous display of complete
signal and magnified detail over the
whole screen width.

— Composite triggering which facili-
tates display of non-time-related sig-
nals, without being affected by the ver-
tical position controls.

— Acceptance of most trigger inputs
due to the wide, 50mV...24V dynamic
range which may be overloaded up to
400V in combination with a bandwidth
of over 150MHz.

— External Z-modulation facility al-
lows the instrument to cope easily with
specifications adapted to TTL voltage
levels (e.g. from logic analysers).

— ‘Out of calibration’ warning indi-
cated by front panel lamps.

— New, improved-design Philips
CRT further uplifts all the improved
facilities with its extra sharp focus,
giving a clear, bright trace coupled
with its very high writing speeds.

TECHNICAL SPECIFICATION
CRT

Type
Philips rectangular domed mesh type tube with 17kV
acceleration potential and metal backed phosphor
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Screen type
P31 (GH) phosphor standard
P 7 (GM) phosphor optional

Useful screen area
8 x 10 div of full centimeters

Graticule

Internal graticule with centimeter divisions and 2mm
subdivisions along the central axes. 10% and 90%
lines are indicated. Illumination continuously va-
riable

VERTICAL OR Y-AXIS

Response
DC: OHz...100MHz (35MHz at 2mV)
AC: 7Hz...100MHz

Risetime
3.5ns

Deflection coefficients
2mV...5V/div

in steps in 1-2-5 sequence. Uncalibrated continu-
ous control between steps 1: > 2.5

Accuracy
+3%

Display modes

— Channel A only

— Channel B only

— Alternate

— Chopped at approx. 1MHz
— Channels A and B added

— Trigger view

— Trigger view with channels A and B alternate
— Trigger view with channels A and B chopped
Channels A and B can be inverted

CMRR
>100:1 up to 2MHz
>20:1 at 50MHz

Input impedance
1TMQ//15pF
RC time, AC coupled: 22ms

Maximum input voltage
4OOVDC+ACpk derating above 500kHz
Maximum deflection
Undistorted deflection of 24div
Shift range 16div

Signal delay
15ns visible delay

Trigger view

Display : External or internal trigger signal
External : 100mV/div :
External =10 :1V/div

Trigger point  : Screen centre + 0.3div
Time delay between vertical input and external input:
3ns

HORIZONTAL OR X-AXIS
Horizontal deflection can be obtained from either

the main timebase or the delayed timebase or a
combination of the two, or from the signal source



selected for X-deflection. In this case X-Y dia-
grams can be displayed using Y, Yg, the Ext con-
nector or the Line as a signal source

Horizontal display modes

— Main timebase

— Main timebase intensified by delayed timebase

— Delayed timebase

— Main timebase and delayed timebase simultane-
ously displayed (alternate)

— X-Y or X-Y/Y operation with X-deflection by Y,
Yg. Line or Ext source

HORIZONTAL AMPLIFIER

Response
DC...2MHz (—3dB)

Deflection coefficient

50mV/div using Ext connector and 500mV/div via
Ext =10 switch

Uncalibrated continuous control 1: >3. When Y,
or YB are used, sensitivities are 2 mV...5V/div

Measuring accuracy
+3%

Phase error
3° at 100kHz

MAIN TIME BASE

Modes

— Auto (RC time 100ms)
— Triggered

— Single shot

Time coefficients

1s...50ns/div in 23 calibrated steps, in 1-2-5 se-
qguence. Uncalibrated continuous control between
steps, (with UNCAL warning lamp should main
timebase slip out of calibration). x10 magnifier
extends max. sweep rate to bns/div

Accuracy

+2% (+20°C...+30°C)

+3% (+ 5°C...+40°C)

Additional error for x 10 magnifier +1%

Variable hold-off
Sweep hold-off time can be increased by a factor
of 10

DELAYED TIME BASE

Modes

Delayed timebase starts, either immediately after the
delay time or, upon arrival of the first trigger pulse
after the delay time

Time coefficients

0.5s...50ns/div in 22 calibrated steps, 1-2-5 se-
quence. Uncalibrated continuous control between
steps (with UNCAL warning lamp should delayed
timebase slip out of calibration). x10 magnifier
extends max. sweep rate to 5ns/div

Accuracy

+2% (+20°C...+30°C)

+3% (+5°C...+40°C)

Additional error for X10 magnifier +1%.

Calibrated sweep delay
Continuous calibrated control between O and 10 x
main timebase setting

Incremental delay time accuracy
0.2% typical

Delay time jitter
Better than 1:30000

MAIN TIME BASE TRIGGERING

Trigger source
Internal YA, YB, Composite, Line, External, External
+10

Slope
+ or —

Level range

Int: 24div

Ext: +1.2V...—1.2V

Ext =10: +12V...—12V

Trigger sensitivity

30MHz 100MHz | 150MHz
Int 0.5div 1.56div 2div
Ext 50mV 150mV 200mV
Ext -10 500mV 1.5V 2V
Trigger coupling
DC : DC...full bandwidth
HF : 30kHz...full bandwidth
LF . internal 0...30kHz

external 7Hz...30kHz

Ext. trigger input impedance
TMQ +2% in parallel with 15pF approx

Maximum allowable input voltage
400Vpc , acpk

Trigger jitter
Better than 0.5ns

DELAYED TIMEBASE TRIGGERING

Trigger source

Internal YA or YB

External : Other characteristics are identical to
TRIGGERING OF THE MAIN TIME-
BASE

CALIBRATION

Calibrated voltage
3fop +1% square wave

Calibrated current
GmAFFp +2% square wave

Z-MODULATION

Input

DC-coupled, TTL compatible ‘High’ Level

blanks display

Input impedance

10kQ

Maximum input voltage

50V

Response time

35ns

POWER

Line voltages # AC:100...127V
AC 220...240V
DC 250...350V

Line frequency 1 46...440Hz
Power consumption : 50W

DIMENSIONS AND WEIGHT

(wxhxd) 316 x154 x410mm
(12.4%x6.1%16.1-in)
9.6kg (21Ib)

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures and
failure criteria are supplied on request by the PHILIPS
organization in your country, or by N.V. PHILIPS’
GLOEILAMPENFABRIEKEN, TEST AND MEA-
SURING DEPARTMENT, EINDHOVEN, HOLLAND.

Ambient temperatures

Rated range of use: +5°C to +40°C
Limits for operation: —10°C to +55°C
Storage and transport: —55°C to +75°C

Altitude
Operating: to 5000m (15000ft)
Non-operating: to 15000m (45000ft)

Humidity
21 days cyclic damp heat 25°C—40°C R.H. 95%

Shock
30g: half sine wave shock of 11ms duration:
2 shocks per direction for a total of 12-shocks.

Vibration

Vibrations in three directions with a maximum of 15
min per direction

5-55Hz and amplitude of O.7mmp‘p and 4g max
acceleration

Unit mounted on vibration table without shock
absorbing material

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class | according to |IEC 348

ACCESSORIES SUPPLIED

Front cover with storage space
Operating and service manual
BNC-Banana adapter

Contrast filter

2x10:1 attenuator probe
Collapsible viewing hood

Cal terminal — BNC adapter

OPTIONAL ACCESSORIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921 L Passive probe 1:1 (2.5m)

PM 8935 Passive probe 10:1; 11pF (1.5m)

PM 8935 L Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
5600V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650V,

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8960 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8976 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 3 hours continuous
operation

PM 8910 Polaroid anti-glare filter

PM 8992 Accessory pouch
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Oscilloscopes

100MHz transfer storage
oscilloscope PM 3266

100MHz/5mV

1000div/ s writting speed over full screen
Auto erase with variable viewing times
Storage times up to 1h

Alternate time base display

Trigger view useable as a third channel

The PM 3266 will capture repetitive or
single high-speed events and store them
for viewing, for up to 1 hour. Storage
time is continuously variable from 15
seconds minimum. The two different stor-
age modes include a fast mode utilizing
a writing speed of 1000div/ps, and a
write mode with a 0.25div/ps writing
speed. A max. write position is included
in the write mode circuit having a 2.5
div/us writing speed.

In fast mode for repetitive signals, an auto
erase facility refreshes the signal being
observed allowing variable viewing times
between 3 and 8 seconds.

Typical applications include observation,
using the single shot mode of, e.g.,
various phenomena in discharge tubes,
relays, etc. Also, in digital systems the
PM 3266 will capture glitches which
occur randomly as interference signals.
Measurement accuracy has been in-
creased to a high order by the extremely
sensitive storage system combined with
full screen display. Moreover operation of
the various facilities have been made very
easy. Controls are reduced to one variable
control plus a single pushbutton for each
function (i.e. four pushbuttons only).

Other facilities include alternate time base
display plus composite triggering capa-
bility to allow the display of non time-
related signals; the wide band trigger
circuit operates well beyond the T00MHz
vertical bandwidth.

The trigger view system can also be used
as a third display channel and vertical
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sensitivity ranges from 2mV (up to
35MHz) through5mVto 5V (at 100MHz).

TECHNICAL SPECIFICATION
CRT

Type

Philips high speed image transfer storage tube with
scan magnification in vertical direction.
Rectangular tube face, post accelerator and metal-
backed phosphor.

Screen
P31 (GH) phosphor

Acc. voltage
10kV

Useful screen area
8 x 10div, each div equals 0.9cm.

Graticule
Internal with subdivisions along central axes. 10%
and 90% lines are indicated.

Writing speed

Fast: 1000div/ ps

Max. write: 2.5div/ s
Write: 0.25div/ us
(measured after erasure)

Storage time
Up to 1 hour, in store mode depending on intensity
setting.
At max. intensity: fast: 15sec
max. write: 15sec
write: 60sec

Auto erase
In Fast mode.
View time continuously variable between 3 and 8sec

Persistence
In Write mode, continuously variable between 0.3
and 60sec

Erasure time
1.3s in Write mode
1.6s in Fast mode

VERTICAL OR Y-AXIS

Response
DC: OHz...100MHz (35MHz at 2mV)
AC: 7Hz...100MHz

Risetime
3.5ns

Deflection coefficients
2mV...5V/div. in steps in 1-2-5 sequence. Uncali-
brated continuous control between steps 1: > 2.5.

Accuracy
+3%



Oscilloscopes

Display modes

Channel A only

Channel B only

Alternate

Chopped at approx. 1MHz

Channels A and B added

Trigger view

Trigger view with channels A and B alternate
Trigger view with channels A and B chopped

Channels A and B can be inverted

CMRR
> 100:1 up to 2MHz
> 20:1 at 50MHz

Input impedance
TMQ +2% in parallel with 15pF approx.
RC time, AC coupled: 22ms

Maximum input voltage

400 VDC+AC ok’ derating above 500kHz
Maximum deflection

Undistorted deflection of 24div up to 35MHz
Shift range 16div

Signal delay
15ns visible delay

Trigger view

Display: External or internal trigger signal
External: 100mV/div

External + 10: 1V/div

Trigger point: Sereen centre + 0.3div

Time delay between vertical input and external
input: 3ns.

HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from either the
main timebase or the delayed timebase or a combina-
tion of the two, or from the signal source selected
for X-deflection. In this case X-Y diagrams can be

displayed using Y,, Yg, the Ext connector or the
Line as a signal source.

Horizontal display modes

Main timebase

Main timebase intensified by delayed timebase
Delayed timebase

Main timebase and delayed timebase simultaneously
displayed (alternate)

X=Y of X=Y//Y operation with X-deflection by Y,,
YB, Line or Ext source.

HORIZONTAL AMPLIFIER

Response
DC >2MHz (—3dB)

Deflection coefficient

50mV/div using Ext connector and 500mV/div in
Ext + 10 switch position. Uncalibrated continuous
control 1: > 3. When Y, or Yg are used, sensitivities
are 2mV...5V/div

Measuring accuracy
+3%

Phase error
3° at 100kHz

MAIN TIME BASE

Modes

Auto, RC time 100ms
Triggered

Single shot

Time coefficients

1s...50ns/div in 23 calibrated steps, in 1-2-5
sequence. Uncalibrated continuous control between
steps, (with UNCAL warning lamp should main time-
base be set out of calibration). x10 magnifier
extends max. sweep rate to 5ns/div

Accuracy

+2% (+20°C...+30°C)

+3% (+ 5°C...+40°C)

Additional error for magnifier +1%.

Variable hold-off
Sweep hold-off time can be increased by a factor
of 10.

DELAYED TIME BASE

Modes

Delayed timebase starts, either immediately after the
delay time or, upon arrival of the first trigger pulse
after the delay time.

Oscillogram demonstrates trigger view facility. The
external trigger signal is displayed simultaneously
with channel A and channel B.

Time coefficients

0.5s...50ns/div in 22-calibrated steps, 1-2-5 se-
quence. Uncalibrated continuous control between
steps (with UNCAL warning lamp should delayed
timebase be set out of calibration). x 10 magnifier
extends max. sweep rate to 5ns/div

Accuracy

+2% (+20°C...+30°C)

+3% (+ 5°C...+40°C)
Additional error for magnifier +1%

Calibrated sweep delay
Continuous calibrated control between 0 and 10 x
main timebase setting.

Incremental delay time accuracy
0.2% typical

Delay time jitter
Better than 1:30000

MAIN TIME BASE TRIGGERING

Trigger source
Internal YA' YB' Composite, Line, External,
External = 10

Slope
+ or —

Level range

Internal: 24div

External: +1.2Vto —1.2V
External + 10: +12V to —12V

Trigger sensitivity

30MHz 100MHz | 1560MHz
Int 0.56div 1.5div 2div
Ext 50mV 150mV 200mV
Ext+10 | 500mV 1.5V 2V

Trigger coupling

DC: DC...full bandwidth

HF: 30kHz...full bandwidth

LF: internal 0...30kHz
external 7Hz...30kHz

Ext. trigger input impedance
TMQ +2% in parallel with 15pF approx.

Maximum allowable input

400V, acpk

Trigger jitter
Better than 0.5ns
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DELAYED TIMEBASE TRIGGERING

Trigger source

Internal : YA or YB

External

Other characteristics are identical to TRIGGERING
OF THE MAIN TIMEBASE

CALIBRATION

Calibrated voltage
3V;Fp +1% square wave

Calibrated current
6mA‘Fp +2% square wave

Z-MODULATION

Input

DC-coupled, TTL compatible, "HIGH' level blanks the
display

Input impedance
10KQ

Maximum input voltage
50V

Response time

35ns

POWER

Line voltages :AC 100...127V
AC 220...240V
DC 250...350V

Line frequency 1 46...440Hz

Power consumption: 50W
DIMENSIONS AND WEIGHT

(wxhxd) 316 x154 x460mm
(12.4x6.1 x18-in)
10.9kg (23.8lb)

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures and
failure criteria are supplied on request by the PHILIPS
organization in your country, or by N.V. PHILIPS’
GLOEILAMPENFABRIEKEN, TEST AND MEA-
SURING DEPARTMENT, EINDHOVEN, HOLLAND.

Ambient temperatures

Rated range of use: +5°C to +40°C
Limits for operation: —10°C to +55°C
Storage and transport: —55°C to +75°C
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Altitude
Operating: to 5000m (15000ft)
Non-operating: to 15000m (45000ft)

Humidity
21 days cyclic damp heat 25°C—40°C R.H. 95%

Shock
Operating: 30g, half sine, 11ms duration, 2 shocks
per axis per direction for a total of 12 shocks

Vibration

Vibrations in three directions with a maximum of 15
min per direction

5-55Hz and amplitude of O.7mmp7p and 4g max
acceleration

Unit mounted on vibration table without shock
absorbing material.

Recovery time
Operates within 30min coming from —10°C soak,
going into room condition of 60% RH at 20°C

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to |IEC 348

ACCESSORIES SUPPLIED

Front cover with storage space
Operating and service manual
BNC-Banana adapter
Contrast filter

2x10:1 attenuator probe
Collapsible viewing hood

Cal terminal — BNC adapter

OPTIONAL ACCESSORIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8935 Passive probe 10:1; 11pF (1.5m)

PM 8935L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
5600V ; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650V s

PM 8943 FET probe 660MHz,1:1/10:1/100:1

PM 8960 19-in rackmount adapter

PM 9355 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8976 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 1.5 hours continuous
operation

PM 8910 Polaroid anti-glare filter



150MHz/5 mV

Built- in 100MHz analog multiplier
(PM 3265 only)

Simultaneous display of main and
delayed time bases

20KV pda tube gives bright 8 10cm
display

Built-in supply for active probes

(PM 3265 only)

Automatic adaptation to all input
voltage/frequency combinations,
including DC

Oscilloscopes

1590MHz multiplier
oscilloscope PM 3265
and economy version
PM 3265E

The PM 3265 features a unique built-in
analog 100MHz multiplier which opens
up new measurement possibilities, e.g.
dynamic power measurement on fast
components and circuits.

The PM 3265E is an excellent 150MHz
multipurpose instrument, designed to
meet most laboratory applications that do
not require a multiplying facility or an
integral probe power supply. It is in all
other respects, identical with the
PM 3265, including the very useful
alternative timebase facility.

Multiplier (PM 3265 only)

The four quadrant multiplier used allows
a sign-correct multiplication of positive
and/or negative signals and to display
them in the correct way. It is based on
a single monolithic chip. As the tran-
sistors and diodes used in the chip
feature a bandwidth of more than 2GHz,
multiplication is possible above 100MHz.
The multiplier also has excellent stability
and linearity. It is pushbutton operated.
Besides the result of the multiplication,
also one of the multiplicands (the signal
of channel B) can be displayed. Thus the
result of the multiplication is more easily
understood.

Flexible triggering

The very high trigger sensitivity and band-
width allows problem-free triggering of
the oscilloscope well over 200MHz.
Measurements on very fast circuits, such
as ECL, can thus be performed without
problems. Triggering is possible from
each vertical channel separately or from
both together. Mains and external trigger-
ing is also possible. Both time bases can
be triggered independently of each other.

Switching of the horizontal sweep
In contrast to the ‘mixed’ time base
featured on most portable oscilloscopes,
the horizontal sweep can be switched to
alternate on the PM 3265 and PM 3265E.
Thus the brightened main time base and

PM 32gs rang sy
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the delayed time base can be displayed
simultaneously over the total screen
width. It is therefore possible at all times,
to see clearly which part of the pulse
pattern is shown magnified.

Y output

The Y signals are also offered at the rear
of the instrument. The output voltage is
calibrated and is 50 or 100mV per screen
division.

The result of a multiplication AxB is
also available at the Y output. When inte-
grating this output voltage by means of
an integrator, it is possible to perform e.g.
HF power measurements from the micro-
watt to the kilowatt range. Also available
on the back panel of the PM 3265 are
the sawtooth of the main time base and
the gate pulse of the delayed time base.
A TTL compatible Z-modulation is also
possible.

TECHNICAL SPECIFICATIONS
CRT
Type

Philips rectangular domed mesh type tube, with 20kV
acceleration potential and metal backed phosphor.

Screen type
P 31 (GH) phosphor standard
P 7 (GM) phosphor optional

Useful screen area
8 x 10 div. of full centimeters

Graticule

Internal graticule with centimeter divisions and 2 mm
subdivisions along the central axes. 10% and 90%
lines areindicated. lllumination continuously variable.

VERTICAL OR Y-AXIS

Response
DC: OHz...150MHz (—3dB)
AC: 10Hz...150MHz (—3dB)

Risetime: 2.3ns

Display modes

A only, normal and inverted

B only, normal and inverted

Chopped at 1MHz approx.

Alternate

Added (both channels normal and inverted)
Multiply (A x B)

AxB and B chopped or alternate depending: on
TB setting

Signal delay
16ns

Drift
20uV/°C typically
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Y output

BNC socket at the rear of the instrument,
DC coupled:
Output voltage: 50mV/div into 50Q
100mV/div into 10kQ

Bandwidth: 150MHz (100MHz in A x B mode)

MULTIPLIER
(PM 3265 only)

Bandwidth
0...100MHz (—3dB)

Risetime
~ 3.5ns

Multiplication factor

1+0.02

The product of signal A with A cm and signal B
with B cm is displayed with AxB cm+2%

Dynamic range

Signal A: 8cm

(+4cm from centre of screen)
Signal B: 8cm

(+4cm from centre of screen)
Product A xB: 8cm

(+4cm from centre of screen)

Signal delay
6ns between product and signal B

Product offset
<0.3cm at 23°C

Display modes

+Ax +B

+Ax +B chopped or alternated with signal de-
pending on TB setting

HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from either
one of the Main time base or the delayed time base
or a combination of the two, or from the signal
source selected for X-deflection. In this case X-Y
diagrams can be displayed using Y,, Yg, the Ext.
connector or the line as a signal source.

Display modes

Main time base

Intensified

Delayed time base

Main TB and delayed TB alternated
External X deflection

HORIZONTAL AMPLIFIER

Bandwidth
DC...3MHz (—3dB) over 8div.

Deflection coefficient

300mV/div. using Ext. connector

900mV/div. in Ext. =+ 3 mode

Uncalibrated continuous control 1: >3

Vertical attenuator coefficients apply when Y, or
Yg is used for X-deflection

MAIN TIME BASE

Modes
Auto-Triggered-Single shot

Time coefficients

0.5s/div...20s/div., 1-2-5 sequence

Uncalibrated continuous control between steps.
x10 magnifier extends max. sweep rate to
2ns/div.

Accuracy

+2%+20°C to +30°C

+3%+ 5°C to +40°C

Additional error for magnifier +1%
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Variable hold off
Sweep hold off time can be increased by at least
a factor of 10

TB output

Sawtooth: 0...+5V
Output impedance: 5kQ
Short circuit proof

DELAYED TIME BASE

Time coefficients

0.2s/div...20ns/div. in 22 calibrated steps; 1-2-5
sequence

Uncalibrated continuous control between steps

x 10 magnifier extends max. sweep rate to 2ns/div.

Calibrated sweep delay
Continuous calibrated control between 0 and 10 x
main time base setting

Delay time jitter
Better than 1:20000, typical 1:50000 to 1:100000

Delayed Gate Output

+6V...0V negative pulse

Signal delivered during intensified and delayed time
base modes

Delay time accuracy
+2%

MAIN TIME BASE TRIGGERING

Trigger source
Internal: Y,, Yg, Composite, Line, External,
External +3

Slope
+ or —

Trigger sensitivity

Internal: 0.5cm up to T00MHz typically, 1cm at
100MHz...150MHz

External: 150mV up to 150MHz

Coupling

DC: DC... > 200MHz
LF: DC...30kHz

HF: 30kHz... > 200MHz

Level range

Internal: 24div. typical

External: —3.6V to +3.6V typical,
Ext. +3: =11V to +11V typical

DELAYED TIME BASE TRIGGERING

Trigger source

Internal: Y,, Yg, External

Other trigger specifications of delayed time bases
are identical to those of the main time base

CALIBRATION

Calibrated voltage: 3Vp_p +1% square wave
Calibrated current: 6mApkp +1%
Frequency: 2kHz +2%

Z-MODULATION

Input
DC coupled

Max. input voltage
400V +ACpk

Bandwidth
10MHz

Input impedance
1MQ/15pF

Polarity
A positive voltage intensifies display

TTL compatible

+5V=max. intensity
0V =normal intensity

—5V=min. intensity

POWER

Accepts any voltage between 100 and 240V +10%,
and any frequency between 46 and 440Hz in one
range, without switching

Accepts DC > 110V
Power consumption 55W

Probe power
Two sockets at vertical amplifiers providing +24
and —24YV for active probes

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organisation in your country, or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use +5°C...+40°C
Limits for operation —10°C...+55°C
Storage and transport —40°C...+70°C

Altitude
Operating: to 5000m (15000ft)
Non operating: to 15000m (45 000ft)

Humidity
21 days cyclic damp heat 25°C-40°C, R.H. 95%

Bump
1000 bumps of 10g, 3 sine 6ms duration, in each
of 3 directions

Vibration

30 minutes in each of three directions, 10-150Hz;
0.7mmp7p and 5g max acceleration.

Unitmounted on vibration table with shock absorbing
material

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to |[EC 348

DIMENSIONS AND WEIGHT

(wxhxd) 316 x154 x410mm
(12.4x6.1 x16.1-in)
9kg (20Ib)

ACCESSORIES SUPPLIED

Front cover with storage space
Operating and service manual
BNC-Banana adapter

Contrast filter

2x10:1 attenuator probe
Collapsible viewing hood

Cal terminal — BNC adapter

OPTIONAL ACCESSORIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921 L Passive probe 1:1 (2.5m)

PM 8935 Passive probe 10:1; 11pF (1.5m)

PM 8935 L Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650VR

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8960 19 inch rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8976 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 3 hours continuous
operation

PM 8910 Polaroid anti-glare filter

PM 8992 Accessory pouch



‘Oscilloscopes

100MHz oscilloscope
with microprocessor
controlled timing

PM 3263

100MHz/5mV

Dual delay for time interval measurement
Delay by events

6-digit integral LED display

Alternate time base

The PM 3263 provides an easy solution
for complex measurements in sophisti-
cated R&D environments, or field situa-
tions where its compactness and porta-
bility are particularly beneficial.

The built-in microprocessor adds an extra
dimension to everyday oscilloscope per-
formance, being capable of undertaking
fast mathematical calculations and which,
with a precise control capability, intro-
duces new and valuable features.

Prominent in these are the various time
interval measuring facilities which in-
clude:

Dual delay which permits the precise
measurement of the time interval between
two signals on a single trace, or between
two events on different traces, using the
‘alternate’ display mode. This facility also
allows

Frequency measurement using mar-
kers located on the trace from which the
microprocessor calculates the reciprocal
value of the time interval to produce the
frequency of the signal (1/T mode) which
is shown on the LED display. In addition
there is the facility of

Delay by events where any event in a
series can be selected, using the integral
6-digit LED display, to start the delayed

sweep. This facility can be introduced
before either the delayed time base or
the main time base. In addition, the delay-
by-events feature, operated before the
main time base, can also be combined
with time interval or frequency measure-
ments.

The LED display panel is also used as a
warning device to advise the operator of
situations involving out of calibration
conditions or incorrect operating control
settings and the words ERROR or UNCAL
are indicated, as appropriate.

The integral microprocessor, as well as
providing improved operational features
by controlling timing functions, storing
successive measurements in the com-
bined delay-by-events mode, etc. per-
forms other unique functions. These
includethe formatting of UNCAL/ERROR
displays and an automatic, self-test
routine for the microprocessor and LED
display. Its use also allows very compact
mechanical design and permits operator
controls to be simplified.

TECHNICAL SPECIFICATION

CRT

Type
Philips rectangular domed mesh type tube with 17kV
acceleration potential and metal backed phosphor

Screen type
P31 (GH) phosphor standard
P 7 (GM) or P11 (BE) phosphor optional

Useful screen area
8 x 10div of full centimeters

Graticule

Internal graticule with centimeter divisions and 2mm
subdivisions along the central axes. 10% and 90%
lines are indicated. lllumination continuously variable

VERTICAL OR Y-AXIS

Response
DC: OHz...100MHz (35MHz at 2mV)
AC: 7Hz...100MHz

Risetime
3.5ns

Deflection coefficients

2mV...5V/div in steps in 1-2-5 sequence.
Uncalibrated continuous control between steps
1:>286
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Accuracy
+3%

Display modes

Channel A only

Channel B only

Alternate

Chopped at approx. 1MHz

Channels A and B added

Trigger view

Trigger view with channels A and B alternate
Trigger view with channels A and B chopped
Channels A and B can be inverted

CMRR
> 100:1 up to 2MHz
> 20:1 at 50MHz

Input impedance
1MQ +2% in parallel with 15pF approx.
RC time, AC coupled: 22ms

Maximum input voltage
4OOVDC+ACpk' derating above 500kHz

Maximum deflection
Undistorted deflection of 24div up to 35MHz
Shift range 16div

Signal delay
15ns visible delay

Trigger view

Display: External or internal trigger signal

External: 100mV/div

External =: 1V/div

Trigger point: Screen centre +0.3div

Time delay between vertical input and external input:
3ns

HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from either the
main timebase or the delayed timebase or a com-
bination of the two, or from the signal source
selected for X-deflection. In this case X-Y diagrams
can be displayed using YA, YB, the Ext connector or
the Line as a signal source.

Horizontal display modes

Main timebase

Main timebase intensified by one or two delayed
timebases

Delayed timebase(s)

Main timebase and delayed timebase(s)
simultaneously displayed (alternate)

X=Y or X-Y//Y operation with X-deflection by
YA, YB' Line or Ext source

Detail of front panel LED indicator showing UNCAL
warning.

POSITION

PULL TO INVERT

TRIG
A ALT VIEW CHOP ADD

HORIZONTAL AMPLIFIER

Response
DC...2MHz (—3dB)

Deflection coefficient

50mV/div using Ext connector and 500mV/div in
Ext + 10 switch position. Uncalibrated continuous
control 1: > 3. When YA or YB are used, sensitivities
are 2mV...5V/div

Measuring accuracy
+3%

Phase error
3° at 100kHz

MAIN TIME BASE

Modes

Auto (RC time 100ms)
Triggered

Single shot

Time coefficients

1s...60ns/div in 23 calibrated steps, in 1-2-5 se-
quence. Uncalibrated continuous control between
steps, (with UNCAL warning lamp should main
timebase be set out of calibration). x10 magnifier
extends max. sweep rate to 5ns/div

Accuracy

+2% (+20°C...+30°C)

+3% (+ 5°C...+40°C)
Additional error for magnifier +1%

Variable-hold-off
Sweep hold-off time can be increased by a factor
of 10

DELAYED TIMEBASE

Time coefficients

0.5...50ns/div in 22 calibrated steps, 1-2-5 se-
quence. Uncalibrated continuous control between
steps (with UNCAL warning lamp should delayed
timebase be set out of calibration). x10 magnifier
extends max. sweep rate to 5ns/div

Accuracy

+2% (+20°C...+30°C)

+3% (+ 5°C...+40°C)
Additional error for magnifier +1%

DELAY MODES

Delay
Time between start of MTB and start of DTB

AT

Time between start of two successive DTB's (in
Y-ALT mode the second DTB on channel A and the
first DTB on channel B is suppressed)

1T

Reciprocal value of AT mode

Events before delayed timebase

Events before main timebase

6-digit LED display shows measured quantity in
engineering notation. Non calibrated or faulty opera-
tion is indicated by UNCAL or ERROR display.

Delay, AT, 1/T
Variable between 0 and 10 x main timebase setting

Resolution
5.10~% of 10 x main timebase setting

Jitter
1:30.000

Accuracy

Delay AT 1T

+1% of range | + 1% of reading | + 1% of reading

—Ax10—3 —Ax10 2 of —Ax10 2 of
of range range range

+ initial delay | £0.256x10—3 4+026x102
of 20ns of range of range

A depends on main timebase setting
A=1.5in settings starting at 5
A=0.5 in settings starting at 1
A=0 in settings starting at 2

Additional error in main timebase positions 50ns/div
and 100ns/div resp. +3% and +1%

Minimum screen distance between measuring points
in 1/T mode.

0.1div (magnifier x 1) or

1 div (magnifier x10)

Events before DTB
LED-display shows number of events between
triggering of main timebase and delayed timebase

Events before MTB

LED-display shows number of events between
release of counter and triggering of the main time-
base.

Events before MTB mode may be combined with
delay, AT or 1/T modes.

Number of events
Continuously controllable between 0 and 99999

Display counter speed
Variable between 1 and 50pulses/s or between 100
and 5000pulses/s in steps of 100pulses

Pulse conditions
Max. rate: 125MHz
Min. pulse width: 4ns
Min. pulse space: 4ns

Set up time
10ns

MAIN TIMEBASE TRIGGERING

Trigger source
Internal YA, YB, Composite, Line, External,
External + 10.

Slope
+ or —

Level range

Internal: 24div

External: +1.2V to —1.2V
External = 10: +12V to —12V

In the event of uncorrect operator settings the LED
panel displays the ERROR warning.

POSITION
PULL TO INVERT

VIEW CHOP ADD

ot o

TRIG



Trigger sensitivity

30MHz 100MHz | 150MHz
Int 0.5div 1.5div 2div
Ext 50mV 150mV 200mV
Ext=10 | 500mV 1.5V 2V

Trigger coupling

DC: DC...full bandwidth

HF: 30kHz...full bandwidth

LF: internal 0...30kHz

external 7Hz...30kHz

TTL: INT: trigger window 1.2div
EXT: trigger window 1.2V (measured at the
tip of 1:10 attenuator probe)

Ext Trigger input impedance
TMQ +2% in parallel with 15pF approx.

Maximum allowable input voltage
400V acpk

Trigger jitter
Better than 0.5ns

DELAYED TIMEBASE TRIGGERING

Trigger source

Internal: Y, or YB

External

Other characteristics are identical to TRIGGERING
OF THE MAIN TIMEBASE

CALIBRATION

Calibrated voltage
0
3VIH) +1% square wave

Calibrated current
6mAp7p +2% square wave

Z-MODULATION
Input

DC-coupled, TTL compatible, ‘HIGH" level blanks
the display

Input impedance
10KQ

Maximum input volt.
50V

Response time
35ns

MAIN TIMEBASE GATE
O upto +5V

Output impedance
1KQ

DELAYED TIMEBASE GATE
O upto +5V

Output impedance

1KQ

POWER

Line voltages :AC 100...127V
AC 220...240V
DC 250...350V

Line frequency :46...440Hz

Power consumption : 60W

DIMENSIONS AND WEIGHT

(wxhxd) 316 x 154 x460mm
(12.4x6.1 x18-in)
10.7kg (23.51b)

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures and
failure criteria are supplied on request by the PHILIPS
organization in your country, or by N.V. PHILIPS’
GLOEILAMPENFABRIEKEN, TEST AND MEA-
SURING DEPARTMENT, EINDHOVEN, HOLLAND.

Ambient temperatures

Rated range of use: +5°C to 40°C
Limits for operation: —10°C to +55°C
Storage and transport: —55°C to +75°C
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Altitude
Operating: to 5000m (15 000ft)
Non-operating: to 15000 (45 000ft)

Humidity
21 days cyclic damp heat 25°C-40°C R.H. 95%

Shock
30g: half sine wave shock of 11ms duration:
2 shocks per direction for a total of 12 shocks.

Vibration

Vibrations in three directions with a maximum of
15min per direction; 5-55Hz and amplitude of
0.7mm___ and 4g max acceleration

Unit mounted on vibration table without shock
absorbing material.

Recovery time
Operates within 30min, coming from —10°C soak,
going into room condition of 60% RH at 20°C

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to IEC 348

ACCESSORIES SUPPLIED WITH THE
INSTRUMENT

Front cover with storage space
Operating and service manual
BNC-Banana adapter

Contrast filter

2x10:1 attenuator probe
Collapsible viewing hood

Cal terminal — BNC adapter

OPTIONAL ACCESSOIRIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8935 Passive probe 10:1; 11pF (1.5m)

PM 8935L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V; 2pF (1.5m) .

PM 8940 High voltage isolation amplifier for
floating mesurements at 650V, o

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8960 19 inch rackmount adapter adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8976 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 1.5 hours continuous
operation

PM 8910 Polaroid anti-glare filter

View of the microprocessor chip with its associated
circuit components.
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Oscilloscopes

Four-channel versatile
portable oscilloscope
PM 3244

50MHz/5mV
Four complete channels

Comprehensive triggering independently on
each channel, plus composite

Display of differential inputs

Four channels with main and delayed
timebases

Operates from almost any power source; runs
for 5 hours on battery pack

X-Y measuring facilities

The PM 3244 represents a unique com-
bination of four channels, compact size,
true portability plus a new standard of
price for performance.

Unequalled triggering

For sheer flexibility the triggering facilities

are hard to beat. The PM 3244 offers the

exclusive feature for any four-trace ‘scope

which

— accepts inputs from up to 7 different
sources

— accepts up to 5 different sources for
delayed time-base triggering

— offers selection of either of these facili-
ties, independent from each other.

Because of its very low power consump-

tion the PM 3244 is also unique in that

it can be operated from batteries.

Why four channels?

There is a growing need for a portable

4-channel oscilloscope for the instan-

taneous observation of more than two

timerelated events, for example,

— in memory systems

— in communication-lines

— for simultaneous checks on two twisted
pairs of balanced lines

— examination of four parallel activities,
etc.

Versatility is demonstrated by the capabil-

ity of displaying channels A+ B added,

or C+ D added or any modes A, B, C and

D in any combination chopped or alter-

nate.

TECHNICAL SPECIFICATION
CRT

Type
Philips rectangular meshtype tube with 10kV accel-
eration potential and metal backed phosphor.

Screen type

P31 (GH) phosphor standard
P7 (GM) phosphor optional.
Order number PM 3244G.

Useful screen area
8 x 10div of full centimeters.
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PMm 3244

Graticule

Internal graticule with centimeter divisions and 2mm
subdivisions along the central axes. 10% and 90%
lines are indicated. Illlumination continuously varia-
ble.

VERTICAL OR Y-AXIS

Four identical vertical channels, each of which can
be displayed individually, or in any combination up
to four channels simultaneously, in alternate or
chopped mode. Additionally the A+B and C+D
signals can be displayed in any combination with
the four channels. All channels can also be in-
verted.

Response

Freq. range DC:
OHz...50MHz (—3dB)
Freq. range AC:
10Hz...50MHz (—3dB)

Risetime
7ns

Deflection coefficient
5mV/div...2V/div. in 1-2-5 sequence. Uncalibrated
continuous control between steps 1: > 2.5

Accuracy
+3%
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Display modes

Channel A only or

Channel B only or

Channel C only or

Channel D only or

Channels A+ B added or

Channels C+D added

or any of these modes in any combination, chopped
or alternate. Each channel can also be inverted.
Chopping frequency approx. 1MHz.

CMRR in A-B and C-D modes

100:1 at 1MHz with 8div of common mode signal
(after adjusting one vernier for optimum rejection of
common mode).

Input impedance
1MQ//15pF

RC time AC coupled 22ms
Coupling AC-0-DC

Maximum input voltage
400Vpc 4 acpk

Maximum deflection

Undistorted deflection up to 24div for sinewave
signals with frequencies of up to 15MHz.

Shift range 16div

Signal delay
> 20ns



HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from either
the main time base or the delayed time base, or a
combination of the two, or from any of the signal
sources selected for X-deflection. For X-Y displays
YA, Yg Ye or Yp can be employed or the signal
be applied to the external triggering input. The
signal source for horizontal deflection can also be
Line.

Horizontal display modes

Main time base

Main time base intensified by delayed time base
Delayed time base

Up to four trace X-Y displays using Y,, Yg, Yc or
Yp for horizontal deflection or external or line.

HORIZONTAL AMPLIFIER

Response
DC...1MHz (-3dB)

Deflection coefficient

< 450mV/div using the Ext connector. Vertical de-
flection coefficients when Y,, Yg, Yo or Yp is
used for horizontal deflection.

Measuring accuracy
+10% using YA, YB' YC or Yy input.

Phase error
< 3° at 100kHz

MAIN TIME BASE

Time coefficients
0.5s/div...50ns/div in 1-2-5 sequence. Uncalibrated
continuous control between steps 1: > 2.5

Accuracy
+3%

DELAYED TIME BASE

Modes

The delayed time base starts immediately after the
selected delay or can be triggered after the delay
time by any of the base-trigger sources.

Time coefficients
1ms/div...50ns/div in 1-2-5-sequence. Uncali-
brated continuous control between steps 1: > 2.5

Accuracy
+3%

Time base magnifier

Magnification: x5

Highest effective sweep speed: 10ns/div.
Additional tolerance: +2%

MAIN TIME BASE TRIGGERING

Trigger source
Internal,_YA, _YB' Yc, Yo
Composite, Line, External.

Slope
+ or —

Bandwidth
DC...50MHz

Modes

Auto: 10Hz...50MHz
Level: DC...50MHz

Single: DC...50MHz

Trigger sensitivity
Internal: 0.5div
External: 150mV

Level range
24div for internal sources.
From —5 to +5V for external sources.

Input impedance
1MQ//15pF

Maximum input voltage
400V(DC+ACpk)

DELAYED TIME BASE TRIGGERING

Trigger specifications are the same as those of the
main time base with the following exception

Trigger source
Internal, Y,, Yg, Yo Yp
Composite.

Sweep delay
In steps and continuously variable between 50ns
and 5s after the start of the main time base sweep.

Incremental delay time accuracy
0.5%

Delay time jitter
1: > 20000

CALIBRATION

Calibrated voltage
SVVp +1% square wave

Calibrated current
0
6mA‘yp +1%

POWER

Line voltage and frequencies
90V \c.-.270V ¢

46Hz...440Hz

(without switching)

DC Power source
100V ¢...200V

Power consumption
29W at nominal line voltage

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are suplied on request by the
PHILIPS organisation in your country or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use +5°C... +40°C
Limits for operation —10°C... +55°C
Storage and transport —40°C... +70°C

Altitude
Operating: to 5000m (15000ft)
Non-operating: to 15000 (45 000ft)

Humidity
21 days cyclic damp heat 25°C-40°C, R.H. 95%.

Bump
1000 bumps of 10g, 1 sine, 6ms duration, in each of
3 directions.

Vibration

30 minutes in each of three directions, 10-150Hz;
O.7mmp_p and bg max acceleration.

Unitmounted on variation table with shock absorbing
material.

Recovery time

Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions. !

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to |[EC 348.

DIMENSIONS AND WEIGHT

(wxhxd) 316 x 154 x410mm
(12.4x6.1 x16.1-in)
9.6kg (211b)

INSTRUMENT OPTIONS

The following are available as service modifications.
Contact your local Philips office for details.

— Main time base sweep output

— Main time base gate output

— Delayed time base gate output

INSTRUMENT VERSIONS

PM 3244 is the standard version
PM 3244G has the long persistence type phosphor
(P7)

ACCESSORIES SUPPLIED

Front cover

Operating and service manual
BNC-Banana adapter
Contrast filter

2x10:1 attenuator probe

OPTIONAL ACCESSORIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8927 Passive probe 10:1; 11pF (1.5m)

PM 8927L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
400V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650Vg g

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8960 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8976 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 5 hours continuous
operation

PM 8910 Polaroid anti-glare filter

PM 8992 Accessory pouch
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Oscilloscopes

50MHz storage
oscilloscope with
multiplier PM 3243

5mV sensitivity at 50MHz
Built-in 40MHz multiplier

Simultaneous display of product and one of
the factors

Variable persistence and storage
Advanced ergonomic design

Operation from almost any voltage/frequency
supply, including DC, without voltage
switching

This compact, dual-trace, dual-timebase
instrument offers in addition to general-
purpose facilities, special features of in-
terest to users wanting to measure once-
only instantaneous phenomena such as
— power measurements

— destructive testing

— drop testing

— mechanical measurements

and similar events.

Recordings are made possible by using
the storage and variable persistence
capability, and/or the built-in analog mul-
tiplier. These two features can be used
individually or in combination.

Multiplier feature

To display the product of two input sig-
nals a single button has to be depressed.
The multiplier facility also allows one of
the multiplicands to be displayed for
easier understanding of the multiplica-
tion. Compensation of the DC compo-
nents at the multiplier input is by means
of two potentiometers. (The adjustment
is rarely needed due to the inherently
good drift compensation.)

TECHNICAL SPECIFICATION

CRT

Type
Philips rectangular post accelerator half tone storage
tube.

Screen type
P31 phosphor

Total acceleration voltage
8.5kV

Useful screen area
8 x 10div, 1div equalling 0.9cm

Graticule
Internal

Persistence
Normal: Natural
(10us...1ms)

persistence of P31 phosphor

Variable: Continuously variable from 0.3s to 1.5 min
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STORAGE

Storage time

In max. persistence mode: 1.5min
In ‘read’ mode: 3min

In ‘save’ mode: 15min

Writing speed
Normal: 200 div/ms
Max. write: 2div/ps

Erase
Push button operated, erasure takes approx. 600 ms

VERTICAL OR Y-AXIS

Response

DC: OHz...50MHz
AC: 10Hz...50MHz
Risetime: 7ns

Deflection coefficient

5mV/div...2V/div 1-2—5—sequence

Uncalibrated, continuous control between the steps
14 2.5

Accuracy
+3%

Input impedance
1MQ//15pF
RC time AC coupled 22ms

Display modes

A only

B only, normal and inverted
Chopped (1MHz)

Alternated

Added

Multiply (A x B)

A x B and B chopped

CMR
100:1 at TMHz

Input impedance
1MQ//15pF
RC time AC coupled 22ms

Maximum input voltage
400v(DC-+—ACpk)

Maximum deflection

Undistorted deflection of 24div for sine wave signals
with frequencies of up to 156MHz

Shift range
16div

Signal delay
20ns visible

MULTIPLIER

Bandwidth
0...40MHz (—3dB)

Risetime
9ns

Multiplication factor
1+0.02

The product of signal A with A cm and signal B
with B cm is displayed with AxB cm +2%



Dynamic range

Signal: A: 8cm

(+4cm from centre of screen)
Signal B: 8cm

(+4cm from centre of screen)
Product AxB: 8cm

(+4cm from centre of screen)

Signal delay
8ns between product and signal B

Display modes
Ax +B
A x +B chopped with +B

Multiplier output

BNC socket at the rear of the instrument, DC
coupled:

Output voltage: 50mV/div into 50Q

100mV/div into 10kQ

Bandwidth: DC...40MHz (—3dB)

HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from either
the Main time base or the Delayed time base or a
combination of the two, or from the signal source
selected for X-deflection. In this case X-Y diagrams
can be displayed using Y,, Yg, the Ext connector
or the line as a signal source for horizontal deflec-
tion.

Horizontal display modes

Main time base

Main time base intensified by delayed time base
Delayed time base

X-Y or X-Y/Y operation with X-deflection by: Y,
Yg. External or Line

HORIZONTAL AMPLIFIER

Response
DC...1MHz (—3dB) over 6div

Deflection coefficient

450mV/div using Ext connector

Vertical attenuator coefficients apply when YA or YB
is used for X-deflection.

Measuring accuracy
+10% using YA or YB input

Phase error
3° at 100kHz

MAIN TIME BASE

Modes
Auto, Triggered, Single shot

Time coefficients

0.5s/div...50ns/div 1-2-5 sequence

Uncalibrated continuous control between steps 1:
> 26

x 5 magnifier extends max. sweep rate to 10ns/div.

Accuracy
+3%
Additional error for magnifier +2%

Variable hold-off
Sweep hold-off time can be increased by at least
a factor of 5

DELAYED TIME BASE

Modes

The delayed time base either starts immediately after
delay time or is triggerable after delay time, by the
selected delayed time base trigger source.

Time coefficients
0.2s/div...50ns/div 1-2—-5 sequence

Uncalibrated control between steps 1: > 2.5
x 5 magnifier extends max. sweep rate to 10ns/div

Accuracy
+3%
Additional error for magnifier +2%

Sweep delay

In steps variable with main time base. Continu-
ously variable with 10-turn potentiometer between
0.2x and 10x the time coefficient of the main
time base.

Delay time jitter
1:20000

Incremental delay time accuracy
0.5%

MAIN TIME BASE TRIGGERING

Trigger source
Internal YA, Yg. Line, External

Slope
+ or —

Trigger sensitivity
Internal: 0.5div typical
External: 150mV typical

External trigger input impedance
1MQ//15pF

Max allowable input voltage
400Vpc 4 Acpk

Trigger modes and coupling
Auto: 10Hz...50MHz

DC: OHz...50MHz

LF: OHz...50kHz

HF: 50kHz...50MHz

DELAYED TIME BASE TRIGGERING

Trigger source

Internal: Ya Yg: External

Other trigger specifications of delayed time base
are identical to that of the main time base.

CALIBRATION

Calibrated voltage
3Vp_p +1% square wave
Calibrated current
SmAp_p +1%

Frequency
2kHz +2%

POWER

Line voltages: Accepts any voltage between 100
and 240V +10% and any frequency between 46
and 440Hz in one range, without switching.

DC power source: Accepts any DC-voltage between
100V and 200V

Power consumption: 39W

Probe power: Two sockets at vertical amplifiers
providing +24V and —24V for active probes

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organisation in your country, or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use +5°C...+40°C
Limits for operation —10°C... +55°C
Storage and transport —40°C... +70°C

Altitude
Operating: to 5000m (15000ft)
Non operating: to 15000m (45 000ft)

Humidity
21 days cyclic damp heat 25°C-40°C, R.H. 95%

Bump
1000 bumps of 10g, % sine, 6ms duration, in each of
3 directions.

Vibration

30 minutes in each of three directions, 10-150Hz;
0.7mm and 5g max acceleration

Unitmounted on vibration table with shock absorbing
material.

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to IEC 348.

DIMENSIONS AND WEIGHT

(wxhxd) 316 x 154 x 460mm
(12.4x6.1 x18-in)
10.6kg (23.5lb)

INSTRUMENT OPTIONS

— Main time base sweep output

— Main time base gate output

— Delayed time base sweep output

are available as service modifications.

Contact your local Philips field engineer for de-
tailed information.

ACCESSORIES SUPPLIED

Front cover

Operating and service manual
BNC-Banana adapter
Contrast filter

2x10:1 attenuator probe

OPTIONAL ACCESSORIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L Passive probe 1:1 (2.5m)

PM 8927 Passive probe 10:1; 11pF (1.5m)

PM 8927L Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650V gy,

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8960 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8976 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 3 hours continuous
operation

PM 8910 Polaroid anti-glare filter
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Oscilloscopes

10MHz dual beam
storage oscilloscope
PM 3234

10MHz/2mV
True dual beam operation

Variable persistence and storage

Uninterrupted recordings and storage, even
of single events

Signal delay in both vertical channels

Comprehensive triggering facilities
(Auto, AC, DC and single-shot)

Line or 24V DC operation

PM 3234 combines true dual-beam ope-
ration and ‘half-tone’ storage including
variable persistence, resulting in an ad-
vanced and versatile performance. The
instrument can thus be used to advan-
tage for a very wide range of applica-
tions, often replacing more complex and
expensive oscilloscopes.

Dual beam storage provides continuous,
uninterrupted displays, unlike the chop-
ped or alternate displays of dual-trace
instruments.

Dual beam display, combined with the
storage facilities, ensures true displays
and recordings, including single-shot
phenomena. (See figs. 1 and 2).
Half-tone storage has also proven its
value. The half-tone tube is about the
same size as a conventional CRT with an
equivalent screen size and provides a
versatile control of the storage function.
For example: the persistence can be
varied continuously from 0.3s to 1.5min.
It can also be switched from ‘high’ to ‘low’
intensity viewing positions giving either
minimum brightness for 15min or maxi-
mum brightness for 3min. The PM 3234
is thus an extremely versatile instrument
and of particular value for oneshot mea-
surements which can be stored and sub-
sequently analysed in detail.

As well as providing the unique com-
bination of true dual-beam operation with
halftone storage, the PM 3234 also has
an excellent all-round performance.

The “auto’ triggering position is a particu-
larly useful feature as the trigger level is
derived from the signal itself. And in the
absence of a signal the time base is free
running and a quick, accurate check of
the zero line reference is obtained. The
trace is also easy to find under normal
operating conditions.

Fig. 1. This oscillogram shows a single-shot pheno-
menon accurately displayed and recorded on the
PM 3234.
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TECHNICAL SPECIFICATION

CRT

Type

Philips rectangular dual beam postaccelerator half-

tone storage tube

Screen type
P31 phosphor

Total acceleration voltage
8.5kV

Useful screen area
8 x 10div, 1div equalling 0.9cm

PM 3234 0-10MH:z

X POSITION
10 wAGH

Overlap for the two beams
100%

Graticule
Internal

Persistence

Normal: Natural persistence of P31 phosphor
(10us...1ms)

Variable: Continuously variable from < 0.3s to
> 1.5min

Fig. 2. This oscillogram was taken on a dual-trace
instrument recording a same single-shot signal. The
error and ambiguity that the chopped display mode
has introduced is all too obvious.




Storage time

In maximum persistence mode: > 1.5min
In ‘read” mode: >3m

In ‘'save’ mode: >15m

Writing speed
Normal: > 100div/ms
Max. write: > 1div/us

Erase
Push button operated, erasure takes approx. 600ms

VERTICAL OR Y-AXIS

Two identical amplifiers, one for each deflection
system. The input stages are provided with an active
drift-feedback circuit, giving an extremely stable
display.

Response
DC: OHz...10MHz (—3dB)
AC: 2Hz...10MHz (—3dB)

Risetime
35ns

Deflection coefficients

2mV/div...10V/div in twelve steps in 1-2-5 se-
quence. Uncalibrated, continuous control between
the steps.

Accuracy
3%

Over- (under-) shoot
< 2% (with a test pulse of 10ns risetime for 6div of
deflection at 1MHz)

Input impedance

1MQ//20pF

Input RC time when AC coupled
100ms

Maximum input voltage

400VDC~‘ACpk

Maximum deflection

For sinewave signals with frequencies of up to
3MHz, the vertical deflection will be undistorted for
a total amplitude of 24div. With the aid of the
positioning controls, the peaks of such a signal can
be displayed.

Signal delay
150ns total, 80ns visible

DC-drift at maximum sensitivity
< Zdiv/hour

HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from an inter-
nally generated, triggered time-base, or from an ex-
ternal signal, connected to the Y, input. In this case
X-Y diagrams can be displayed with full sensitivi-
ties for both directions.

HORIZONTAL AMPLIFIER

Response
DC: OHz...1MHz (—3dB)
AC: 2Hz...1MHz (—3dB)

Deflection coefficients

2mV/div...10V/div in twelve calibrated steps in
1-2-5 sequence. Uncalibrated continuous control
between steps

Measuring accuracy
5%

Phase error
57 at 100kHz

TIME BASE

Time coefficients

0.5s/div...0.2us/div in twenty calibrated steps in
1-2-5 sequence. Uncalibrated continuous control
between steps

Measuring accuracy
5%

Time base magnifier

5x, giving a display equivalent to 50div every
10div of which can be made visible by using the
horizontal positioning control. The measuring ac-
curacy with magnified sweep is 7%

Time base output
GV‘Pp (from —2 to +4V open output voltage)

3OOmVFH)
Time base output into 50Q

Internal resistance

1kQ

The time base output may be short-circuited with-
out affecting the accuracy of the time coefficients

TRIGGERING

The time base generator operates in the triggered
mode with adjustable level and slope when an input
signal is applied. An auto-circuit can be switched
in, providing a bright zero line at an adjustable
trigger level, the level automatically being limited
to the peak-peak amplitude of the signal.

Trigger source
Internal: Yia,
Vs
Line
External

Trigger slope
+ or —

Trigger mode

Auto: 20Hz... > 10MHz
AC: 10Hz... > 10MHz
DC: OHz... > 10MHz
Single

Trigger sensitivity
Internal: 1div up to 10MHz
External: 1V up to 10MHz

Input impedance
100k //5pF

Maximum input voltage
400Vpc 1 acpk

Level range

Internal: 24div (with continuous attenuator in ‘CAL’
position)

External: 24V. In the automatic mode, the level
range is automatically adjusted to the signal am-
plitude.

The trigger level is not influenced by the vernier
controls of the vertical deflection factors.

CALIBRATION

Calibrated voltage: 600mV +1% square wave
Frequency: 2kHz approximately

POWER

Line voltages: 90V...140V and 180V...265V,
46...440Hz

DC-22V...30V )

Power consumption: AC: 61VA at 220V

DC: 1.4A at 24V

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organization in your country, or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use +5°C... +40°C
Operating —10°C... +55°C

Storage and transport —40°C...+70°C

Altitude
Operating: to 5000m (15 000ft)
Non-operating: to 15000m (45000ft)

Humidity
21 days cyclic damp heat 25°C—40°C R.H. 95%

Bump
1000 bumps of 10g, isine, 6ms duration, in each
of 3 directions

Vibration

30 minutes in each of three directions, 10-150Hz;
0.7mm___ and 5g max. acceleration.

Unitmounted on vibration table with shock absorbing
material.

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to IEC 348.

DIMENSIONS AND WEIGHT

(wxhxd) 326 x 185 x 503mm
(12.8x7.3x19.8-in)
11.8kg (261b)

ACCESSORIES SUPPLIED
Front cover

Operating and service manual
BNC-Banana adapter

Contrast filter

OPTIONAL ACCESSORIES

PM 9326 Passive probe 1:1/10:1 (1.1m)

PM 9327 Passive probe 1:1/10:1 (2.1m)

PM 9328 Set of two passive probes 1:1/10:1

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8925 Passive probe 10:1; 11pF (1.5m)

PM 8925L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650V,

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 9359 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8973 Camera adapter for stationary use
PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 9 hours continuous

operation
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Oscilloscopes

10MHz dual beam
oscilloscope
PM 3233

10MHz/2mV
True dual beam operation
Signal delay in both vertical channels

Comprehensive triggering facilities
(Auto, AC, DC and TV)

The PM 3233 has a high 2mV sen-
sitivity across the full bandwidth. It is a
true dual beam instrument, so there is
no possibility of phase errors as in time-
shared oscilloscopes, and it has universal
triggering facilities that include choice of
source, DC coupling, automatic level and
automatic TV line/frame positions.

The rectangular CRT has a large 8 x 10cm
screen and excellent light output due to
the 10kV post acceleration and the dual
beam principle. This allows extremely
low duty cycle signals to be displayed.
In the automatic position the time base is
free running (in the absence of a signal)
for quick zero line references at all sweep
speed settings. In the automatic mode
the triggering level is derived from the
signal. The ‘scope also has DC as well
as AC coupling, plus the special TV posi-
tion that gives fully automatic line or
frame-derived triggering.

The whole screen area can be covered
by both beams and displays are extremely
bright due to the use of a 10kV mesh-
type, dual-beam PDA tube.

TECHNICAL SPECIFICATION

CRT

Type
Philips rectangular mesh type splitbeam tube, with
10kV acceleration potential and metal backed phos-
phor.

Screen type
P31 (GH) phosphor standard. For P7 (GM) long
persistence phosphor, order PM 3233G

Useful screen area
8cm x 10cm for both beams.

Overlap of the two systems
100%

Graticule

External with centimeter divisions and subdivisions
of 2mm along the central axes. 10% and 90% lines
are indicated.

Graticule illumination
Continuously variable.
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VERTICAL OR Y-AXIS

Two identical amplifiers, one for each deflection
system. The input stages are provided with an ac-
tive drift-feedback circuit, giving an extremely stable
display.

Response
DC: OHz...10MHz (—3dB)
AC: 2Hz...10MHz (—3dB)

Risetime
35ns

Deflection coefficients

2mV/cm...10V/cm in twelve steps in 1-2-5 se-
quence. Uncalibrated, continuous control between
the steps.

Measuring accuracy
+3%

Over- (under-) shoot
< 2% (with a test pulse of 10ns risetime for 6¢cm
of deflection at 1TMHz).

Input impedance
1MQ//20pF
Input RC time when AC coupled 100ms.

Maximum input voltage
4OOVDC+ACpk
Maximum deflection

For sinewave signals with frequencies of up to
3MHz, the vertical deflection will be undistorted

PM 3233 tr~3Sns

-10MH: % pOSITION
v AGH

for a total amplitude of 24cm. With the aid of the
positioning controls, the peaks of such a signal can
be displayed.

Signal delay
150ns total, 80ns visible.

DC-drift at maximum sensitivity
Zcm/hour

HORIZONTAL OR X-AXIS

Horizontal deflection can be obtained from an in-
ternally generated, triggered time-base or from an
external signal, connected to the Y, input. In this
case X-Y diagrams can be displayed with full sen-
sitivities for both directions.

HORIZONTAL AMPLIFIER

Response
DC: OHz...1MHz (—3dB)
AC: 2Hz...1TMHz (—3dB)

Deflection coefficients

2mV/cm...10V/cm in twelve calibrated steps in1-2-5
sequence. Uncalibrated continuous control between
steps.

Measuring accuracy
+5%

Phase error
5° at 100kHz

For all other specifications see vertical amplifiers
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TIME BASE

Time coefficients

0.5s/cm...0.2us/cm in twenty calibrated steps in
1-2-5 sequence. Uncalibrated continuous control
between steps.

Measuring accuracy
+5%

Time base magnifier

5x, giving a display equivalent to 50cm, every
10cm of which can be made visible by using the
horizontal positioning control. The measuring ac-
curacy with magnified sweep is 7%.

Time base output
6Vpﬁp (from —2V to +4V open output voltage).

Time base output into 50Q
300mep

Internal resistance

1kQ

The time base output may be short-circuited with-
out affecting the accuracy of the timecoefficients.

TRIGGERING

The time base generator operates in the triggered
mode with adjustable level and slope when an
input signal is applied. An autocircuit can be swit-
ched in, providing a bright zero line at all sweep
speeds under no signal conditions. In this auto-
mode, triggering is possible at an adjustable trigger
level, the level automatically being limited to the
peak-peak amplitude of the signal.

Trigger source
Internal: Y,

Y_B

Line
External:

Trigger slope
+ or —

Trigger modes and coupling

Auto: 20Hz...10MHz

AC: 10Hz... > 10MHz

DC OHz... > 10MHz

TV: Fully automatic triggering on TV-video signals,
selection of ‘frame’ and °line’ automatically being
made with the time base speed.

Trigger sensitivity
Internal: 1cm up to 1T0MHz
External: 1V up to T0MHz

Input impedance
100kQ //5pF

Maximum input voltage
400Vpc 4 acpk

Level range

Internal: 24cm (with continuous attenuator in ‘CAL’
position)

External: 24V.

In the automatic mode, the level range is automatical-
ly adjusted to the signal amplitude. The trigger level
is not influenced by the vernier controls of the
vertical deflection factors.

CALIBRATION

Calibrated voltage: 600mV +1%, square wave
Frequency: 2kHz approximately.

Intensity modulation

Blanking voltage: 20V

Input resistance: 47kQ

Frequency range: 20Hz...1kHz
Maximum input voltage: 4OOVDC+ACpk

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the
instrument is checked in accordance with the
official checking procedure. Details on these proce-
dures and failure criteria are supplied on request by
the PHILIPS organization in your country, or by
N.V. PHILIPS" GLOEILAMPENFABRIEKEN, TEST
AND MEASURING DEPARTMENT, EINDHOVEN,
HOLLAND.

Ambient temperatures

Rated range of use +5°C...+40°C
Operating —10°C...+55°C

Storage and transport —40°C...+70°C

Altitude
Operating: to 5000m (15000ft)
Non-operating: to 15000m (45 000ft)

Humidity
21 days cyclic damp heat 25°C—40°C R.H. 95%

Bump
1000 bumps of 10g, % sine, 6ms duration, in each
of 3 directions

Vibration

30 minutes in each of three directions, 10-150Hz;
0.7mm___and 5g max. acceleration

Unit mounted on vibration table with shock ab-
sorbing material.

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 und VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to IEC 348.

POWER

Line voltages AC: 90V...140V and 180V...265V,
46...440Hz

DC: 22V...30V

Power consumption AC: 40VA at 220V

DC: 0.85A at 24V

DIMENSIONS AND WEIGHT

(wxhxd) 326 x 185 x 503mm
(12.8x7.3x19.8-in)
9.5kg (211b)

ACCESSORIES SUPPLIED

Front cover

Operating and service manual

BNC-Banana adapter

Contrast filter

OPTIONAL ACCESSORIES

PM 9326 Passive probe 1:1/10:1 (1.1m)

PM 9327 Passive probe 1:1/10:1 (2.1m)

PM 9328 Set of two passive probes 1:1/10:1

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8925 Passive probe 10:1; 11pF (1.5m)

PM 8925L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements are GSOVRMS

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 9359 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8973 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 9 hours continuous

operation
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19MHz compact
oscilloscopes

PM 3225, PM 3226
and PM 3226P

15MHz: 2mV

Compact dimensions combined with 8 x 10 div
screen

Comprehensive triggering facilities
(Auto or manual, level and TV)

Functionally designed front panel
Single trace: PM 3225

Dual trace: PM 3226
Educational version PM 3226P

These oscilloscopes are ideal for a very
wide range of applications — from the
crowded bench tops of R&D labora-
tories through to TV service workshops
and educational institutions.

All models employ advanced profes-
sional features with easy-to-use facilities
like the Automatic ‘Top’ triggering and
the automatic TV line or frame derived
triggering. When precise control of the
triggering parameters is needed, the Top'
mode can be changed to ‘Level’ in order
to trigger the instrument at an exact point
in the input signal. In the absence of input
signal the instrument displays a continu-
ous trace. In the ‘Top’ mode triggering
is automatic and amplitude independant.
Even signals with very low duty cycles
will be triggered automatically and nar-
row 100ns pulses with low duty cycle
will trigger the timebase from the free-
running to the triggered state.

For TV applications, triggering is com-
pletely automatic. Frame triggering oc-
curs in the lower sweep speeds up to
0.5ms/div and is automatically switched
over to line triggering from 0.2ms/div
upwards.

PM 3226P is designed for educational
applications.

It features inversion of channel A, the
facility to add channel B to channel A
for B+A and B-A displays plus the use
of channel B for X input in order to make
X-Y displays at full sensitivity. With this
oscilloscope it is therefore possible to
demonstrate to students the exact
meaning of a wide range of phenomenae,
since these display facilities are in addi-

tion to the specification of model
PM 3226.

TECHNICAL SPECIFICATION

CRT

Measuring area
8 x10div; 1div=7.5mm
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PM 3226 0-15MHz

Screen type
P31 (GH)
P7 (GH) optional

Acceleration voltage
1.5kV

VERTICAL OR Y-AXIS

Frequency range
DC: 0...156MHz
AC: 2Hz...156MHz

Risetime
25ns

Deflection coefficients
2mV...10V/div in 12 calibrated steps in 1-2-5 se-
quence

Accuracy
3% (PM 3225)
5% (PM 3226)

"~ Vertical position

16div (8div each in upward and downward direction
reckoned from the central horizontal graticule line).

Dynamic range
24div for sinewave signals with frequencies of up
to TMHz

Input impedance
1MQ /25pF

Display modes
PM 3225: single beam one channel only
PM 3226 A only
B only
A and B chopper or alternate
B+A (PM 3226P only)

Chopper frequency:
200kHz

Max. permissible input voltage:
+400Vpc . acpk Resistant against non-repetitive
surges up to 1000V

HORIZONTAL AMPLIFIER

Response
DC...100kHz (PM 3225)
DC...500kHz (PM 3226)

Deflection coefficient
1V/div or 5V/div (+10%) (PM 3225 and PM 3226)
as Y-input (PM 3226P)

Max. permissible input voltage
400Vpc acpk Resistant  against
surges up to 1000V

non-repetitive

Input impedance
1MQ //25pF

TIME BASE

Time coefficients
0.2s/div...0.5us/div

in 18 calibrated steps

Fastest sweep speed: 100ns/div
Continuous control 1: =25
PM 3226P only)

(PM 3226 and

Accuracy
+5%

Magnifier
x5 calibrated, 1 step

Additional error
2%
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TRIGGERING

Source

Internal (PM 3226: A or B)
External

Line

Trigger sensitivity

Int. < 1.5div at 15MHz typ. 0.75div at 1MHz

Ext. < 1.5V at 15MHz typ. 0.75V at TMHz

Top: < 2div at 156MHz (< 4V for PM 3226)

< 2V at 15MHz (3V for PM 3226)

TV: 0.5div sync amplitude 0.5V sync amplitude
(< 1V for PM 3226)

Input impedance
1MQ //25pF

Max permissible input voltage

400V pc+ACpk
Resistant against non-repetitive surges up to 1000V

Trigger mode

The timebase generator runs free in absence of
trigger signal

A. Trigger level adjustable over 12div or 12V. Lowest
triggerable frequency for sinewaves is 10Hz.

B. Top

Trigger slope
+ or —

Triggering with TV signals

Frame, coupled with positions 0.5ms/div to
200ms/div
Line, coupled with positions 0.2ms/div to
0.5us/div

Probe adjustment
Hook-on clip on front panel

POWER

Line voltages: 110, 127, 220, 240V ¢ (+10%)
Line frequency: 46...400Hz
Consumption: PM 3225:16VA

PM 3226: 18VA
DIMENSIONS AND WEIGHT
PM 3225 230%x120 x310mm
(9%x4.7x12.2-in)
3.8kg (8lb)
275 x 120 x 320mm
(11 x4.7 x12.5-in)
4.3kg (9.5Ib)

PM 3226(P)

PM 3226P allows the B-channel amplifier to be used
as an X-input, X-Y displays can thus be obtained
with full 2mV sensitivity.

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organization in your country or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use +5°C... +40°C
Operating —10°C... +55°C

Storage and transport —40°C... +70°C

Altitude
Operating: to 5000m (15000ft)
Non-operating: to 15000m (45 000ft)

Humidity
21 days cyclic damp heat 25°C-40°C R.H. 95%

Bump
1000 bumps of 10g, 1 sine, 6ms duration, in each of
3 directions.

Vibration

30 minutes in each of three directions, 10-150Hz;
0.7mm___ and 5g max. acceleration.

Unitmounted on vibration table with shock absorbing
material.

Recovery time
Operates within 30 minutes coming from —10°C

PM 3226P 0-15MHz
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COM MOB s
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soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
Safety class 1 according to IEC 348.

ACCESSORIES SUPPLIED
Operating and service manual
Front cover

BNC-Banana adapter

OPTIONAL ACCESSORIES

PM 9326 Passive probe 1:1/10:1 (1.1m)

PM 9327 Passive probe 1:1/10:1 (2.1m)

PM 9328 Set of two passive probe 1:1/10:1

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8925 Passive probe 10:1; 11pF (1.5m)

PM 8925L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650VRMS

PM 8943 FET probe 6560MHz, 1:1/10:1/100:1

PM 8962 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz
PM 8994 Set of accessories for probes
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Oscilloscopes

25MHz and 35MHz
oscilloscopes
PM 3212 and PM 3216*

3 foe, 3§50

PM 3212:
25MHz/2mV

Large 8 < 10 screen
Signal delay

Comprehensive triggering includes
pk-pk Auto, DC-coupling, Auto TV

Double insulation
Double insulation

T

PM 321 L]

S

35MHz/2mV plus all PM3212 features, and:
Max sweep speed 10ns/cm

External triggering sensitivity 200mV/2V
Variable trigger hold-off

External Z-modulation input

A well-considered combination of facil-
ities and features lift the PM 3212 and
PM 3216 out of the usual general-purpose
oscilloscope category into their own, ex-
clusive, price/performance slot. For ex-
ample the peak-to-peak auto triggering,
Auto TV facility, DC-coupled triggering
plus the choice of various trigger sources
give more facilities for an economic price.

In addition to these common features,
the PM 3216 has a wider bandwidth,
variable triggering sensitivity and trigger
hold-off: plus an extra 100ns/div position
on the time base and an external
Z-modulation facility.

The basic Philips attention to compact
size, minimal weight, first-class ergo-
nomic design allowing the user to con-
centrate on the measurement and not the
controls, etc., have produced a really
functional pair of oscilloscopes. (Battery-
powered versions are available if re-
quired.)

To-days’ preference for double insulation
between an instrument and ground has
not been overlooked and both units can
be powered from a 2-wire source where
earth loops need to be avoided or the
main earth connection may become faulty
during a series of tests.

TECHNICAL SPECIFICATION
CRT

Type

Philips rectangular mesh-type post deflection accel-
erator tube with 10kV acceleration voltage and
metal backed phosphor.

Screen type
P31 (GH) phosphor standard
P7 (GM) phosphor optional

Useful screen area
8 x10cm
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PM 3212

Graticule

Internal graticule with centimetre divisions and 2mm
divisions along the central axes. 10% and 90% lines
are indicated.

Graticule illumination continuously variable

Y AXIS

Frequency response

PM 3212: DC OHz...25MHz (—3dB)
AC 2Hz...25MHz (—3dB)
PM 3216: DC OHz...35MHz (—3dB)
AC 2Hz...35MHz (—3dB)

Rise time
PM 3212: 14ns
PM 3216: 10ns

Deflection coefficients

2mV/div...10V/div. 1-2-5 sequence

Uncalibrated continuous control between the steps
1:5258

Accuracy
+3%

Display modes
Channel A, channel B, alternate, chopped at approx.
500kHz, added. Channel B can be inverted.

Input impedance
1M Q//20pF

Maximum input voltage
400V (DC+AC peak)

Y pM 3212 0-25MHz

Maximum deflection
Undistorted deflection of 24div.
Shift range 16div.

Signal delay
20ns visible

CMR-factor
100:1 at TMHz
(A-B mode with 8div. common mode signal)

HORIZONTAL

Horizontal deflection can be obtained from the main
time base, the delayed time base, a combination of
both, or from an external source. In this case X-Y
diagrams can be displayed using Y,, Yg, the EXT
connector or the mains as signal source for horizontal
deflection.

Display modes
X-Y or X-Y/Y operation with X-deflection by: Y,, Yg,
External or Mains (line)

X-INPUT

Deflection coefficients
PM 3212: 500mV/div. using EXT connector
PM 3216: 200mV/div. using EXT connector

2 V/div. using EXT =10 connector
Vertical attenuator coefficients apply when Y, or Yg
is used for X-deflection

Measuring accuracy
+10%
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Frequency response
DC...1MHz (—3dB)

Phase error
3" at 100kHz

TIME BASE

Mode
Automatic or triggered

Time coefficients

PM 3212: 0.5s/div...200ns/div.

PM 3216: 0.5s/div...100ns/div.

in 1-2-5 sequence

Uncalibrated continuous control between steps
1:>2.5x10 magnifier extends max. sweep rate to
20ns/div. for PM 3212 and to 10ns/div. for PM 3216.

Accuracy
+3%
Additional error for magnifier +2%

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organization in your country, or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use +5°C... +40°C
Operating —10°C... +55°C

Storage and transport —40°C...+70°C

Altitude
Operating to 5000m (15000ft)
Non-operating to 15000m (45000ft)

Humidity
21 days cyclic damp heat 25°C—40°C, R.H. 95%

Shock
30g: half sine wave shock of 11ms duration:
3 shocks per direction for a total of 18 shocks.

Vibration

Vibrations in three directions with a maximum of
15min per direction; 5-55Hz and amplitude of
O.7mmp_p and 4g max acceleration.

Unit mounted on vibration table without shock

absorbing material.

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

PM 3216

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety
The isolation between PM 3212 and line fulfills the
safety requirements of |IEC 348 for class Il instru-
ments.

POWER

Line voltages and frequencies: 110, 127, 220 and
240V, £10%, 46...440Hz

DC power source: 21-27V ¢, floating input, at 1.1A
Power consumption: 28W when powered from
nominal line voltage

ACCESSORIES SUPPLIED

Front cover

Operating and service manual
BNC-Banana adapter
Contrast filter

2x10:1 attenuator probe
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OPTIONAL ACCESSORIES

PM 8921
PM 8921L
PM 8925
PM 8925L
PM 8932

PM 8940

PM 8943
PM 8962
PM 9355/01
PM 9381
PM 8972
PM 9366
PM 8980
PM 8994
PM 8991
PM 8901

PM 8910
PM 8992

Passive probe 1:1 (1.5m)

Passive probe 1:1 (2.5m)

Passive probe 10:1; 11pF (1.5m)
Passive probe 10:1; 14pF (2.5m)
Passive probe 100:1; max. voltage
5600V; 2pF (1.5m)

High voltage isolation amplifier for
floating measurements at 650V,
FET probe 650MHz, 1:1/10:1/100:1
19-in rackmount adapter

Current probe 12Hz...70MHz
Oscilloscope camera

Camera adapter for stationary use
Collapsible viewing hood

Long type viewing hood

Set of accessories for probes
Oscilloscope trolley

Battery pack for 12 hours continuous
operation

Polaroid anti-glare filter

Accessory pouch
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20MHz and 35MHz
oscilloscopes
PM 3214 and PM 3218

PM 3214:

25MHz/2mV

Large 8 X 10cm screen
Signal delay

Comprehensive triggering facilities including
pk-pk Auto, DC-coupling and Auto TV

Main and delayed time base
Alternate time base displays
Double insulated power supply

PM 3218:

35MHz/2mV plus all PM 3214 features, and:
Max sweep speed 10ns/cm

External triggering sensitivity 200mV/2V
Variable trigger hold-off

External Z-modulation input

The PM 3214 and PM 3218 offer all the
basic facilities of models PM 3212 in-
cluding peak-to-peak auto triggering,

Auto TV facility, DC-coupled triggering

and the choice of up to five trigger

sources. In addition, there are more ap-
plication possibilities to be derived from
such facilities as:

— the delayed sweep which includes full
independent functions for both main
and delayed time bases

— alternate time base display which
allows instantaneous display of main
and delayed time bases

— the capability of triggering main and
delayed time bases from separate
sources.

In addition to these common features, the
PM 3218 has a wider bandwidth, variable
triggering sensitivity and trigger hold-off:
plus and extra 100ns/div position on the
timebase and an external Z-modulation
facility.

TECHNICAL SPECIFICATION
CRT

Type

Philips rectangular mesh-type post deflection accel-
erator tube with 10kV accelerating voltage and metal
backed phosphor

Screen type
P31 (GH) phosphor standard
P 7 (GM) phosphor optional

Useful screen area
8 x10cm

Graticule

Internal graticule with centimetre divisions and 2mm
divisions along the central axes. 10% and 90% lines
are indicated. Graticule illumination continuously
variable

Y-AXIS

Frequency response

PM 3214: DC OHz...25MHz (—3dB)
AC 2Hz...25MHz (—3dB)
DC OHz...35MHz (—3dB)
AC 2Hz...35MHz (—3dB)

PM 3218:
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Rise time
PM 3214: 14ns
PM 3218: 10ns

Deflection coefficients

2mV/div...10V/div 1-2-5 sequence
Uncalibrated, continuous control between steps
19225

Accuracy
+3%

Display modes
Channel A, channel B, alternate, chopped at approx.
500kHz, added. Channel B can be inverted

Input impedance
1M Q//20pF

Maximum input voltage
400V (DC+AC peak)

Maximum deflection
Undistorted deflection of 24div.
Shift range 16div.

Signal delay
> 2 divisions with fastest sweep speed

CMR-factor
100:1 at 1TMHz
(A-B mode with 8div common mode signal)

HORIZONTAL
Horizontal deflection can be obtained from the main

time base, the delayed time base, a combination of
both, or from an external source. In this case X-Y

diagrams can be displayed using YA, YB' the EXT
connector or the mains as signal source for horizontal
deflection

Display modes
X-Y or X-Y/Y operation with X-deflection by: YA, YB,
External or Mains (line)

X-INPUT

Frequency response
DC...1MHz (—3dB)

Deflection coefficients
PM 3214:. 500mV/div using EXT connector
PM 3218: 200mV/div using EXT connector

2 V/div using EXT =10 connector
Vertical attenuator coefficients apply when YA or YB
is used for X-deflection

Measuring accuracy
+10%

Phase error
3" at 100kHz

MAIN TIME BASE

Mode
Automatic or triggered

Time coefficients

PM 3214: 0.5s/div...200ns/div

PM 3218: 0.5s/div...100ns/div

in 1-2-5 sequence.

Uncalibrated continuous control between steps
1: > 2.5. x10 magnifier extends max. sweep/rate to
20ns/div for PM 3214 and to 10ns/div for PM 3218.



Accuracy
+3%
Additional error for magnifier +2%

DELAYED TIME BASE

The delayed time base either starts immediately after
the delay time, or is triggerable after delay time by the
selected delayed timebase trigger source

Time coefficient

PM 3214: 1ms/div...200ns/div

PM 3218: 1ms/div...100ns/div

in 1-2-5 sequence.

x 10 magnifier extends max. sweep rate to 20ns/div
for PM 3214 and to 10ns/div for PM 3218

Accuracy
+3%
Additional error for magnifier +2%

Sweep delay

Variable in steps with main time base.
Continuously variable with 10-turn potentiometer
between 0 x and 10 x the time coefficient of the
main time base

Incremental delay time accuracy
0.5%

Delay time jitter
1: >20000

MAIN TIME BASE TRIGGERING

Trigger source

Internal YA, Yg. Composite, Line
External

External —=10 (PM 3218 only)

Slope
+ or —

Trigger modes

Auto: 20Hz...50MHz

DC: OHz...50MHz

AC: 5Hz...50MHz

TVF: Ensures automatic and stable triggering on
‘frame’ frequency of composite TV-video signals
TVL: Ensures automatic and stable triggering on ‘line’
frequency of composite TV-video signals

Trigger sensitivity

PM 3214: internal 1div at 25MHz
external 500mV at 25MHz
PM 3218: internal 1div at 26MHz

external 200mV at 35MHz
ext +10 2V at 35MHz

Level range

PM 3214: internal 16div typical
external —4V to +4YV typical
PM 3218: internal 16div typical

external —1.6 to +1.6V typical

ext =10 —16V to +16V typical
Automatically adjusted between limits of signal
amplitude in position Auto

Variable hold-off (PM 3218 only)
Sweep hold-off time can be increased by a factor of
10

External trigger input impedance
1M Q//20pF

Maximum allowable input voltage
400V (DC+AC peak)

DELAYED TIME BASE TRIGGERING

Trigger source

Internal YA, YB, Composite; External

Other trigger specifications of the delayed time base
are identical to that of the main time base with the
exception of TV triggering

CALIBRATION

Voltage
1.2Vp7p +1% square wave

Frequency
2kHz approx

POWER

Line voltage and frequencies
110, 127, 220 and 240V, - +10% 46...440Hz

DC power source
22-27VDC, floating input, 1.1A max

Power consumption
30W when powered from nominal line voltage.

Z-Modulation (for PM 3218 only)
TTL compatible; low level blanks the display

DIMENSIONS AND WEIGHT

(wxhxd) 33x13,5x%x42cm
8.4kg

ENVIRONMENTAL CAPABILITIES

The environmental data are valid if the instrument
is checked in accordance with the official checking
procedure. Details on these procedures and failure
criteria are supplied on request by the PHILIPS
organisation in your country, or by N.V. PHILIPS’
GLOEILAMPENFABRIEKEN, TEST AND MEA-
SURING DEPARTMENT, EINDHOVEN, HOLLAND.

Ambient temperatures

Rated range of use +5°C... +40°C
Operating —10°C...+55°C

Storage and transport —40°C...+70°C

Altitude
Operating: to 5000m (15000ft)
Non-operating: to 156000m (45 000ft)

Humidity
21 days cyclic damp heat 25°C-40°C R.H. 95%

Shock
30g: half sine wave shock of 11ms duration:
3 shocks per direction for a total of 18 shocks.

Vibration:

Vibrations in three directions with a maximum of
15min per direction;

5-55Hz and amplitude of 0.7mmp
acceleration.

Unit mounted on vibration table without shock
absorbing material.

i and 4g max

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety

The insulation between both oscilloscopes and line
fulfills the safety requirements of |IEC 348 first edition
for metal encased class Il instruments

INSTRUMENT OPTIONS

— Main time base sweep output

— Main time base gate output

— Delayed time base gate output

— Intensity modulation input (standard in PM 3218)
Available as service modifications

Contact your local Philips field engineer for detailed
information.

ACCESSORIES SUPPLIED

Front cover

Operating and service manual
BNC-Banana adapter
Contrast filter

2x10:1 attenuator probe

OPTIONAL ACCESSORIES

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8925 Passive probe 10:1; 11pF (1.5m)

PM 8925L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
4000V ; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650VR s

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8963 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8972 Camera adapter for stationary use

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994 Set of accessories for probes

PM 8991 Oscilloscope trolley

PM 8901 Battery pack for 12 hours continuous
operation

PM 8910 Polaroid anti-glare filter

PM 8992 Accessory pouch

AVAILABLE VERSIONS

PM 3214, PM 3218: Standard model

PM 3214G, PM 3218G: With long persistence type
phosphor (P7)

PM 3214B, PM 3218B: With built-in batteries plus
charger

Contact your local Philips field engineer for detailed
information.
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Oscilloscopes

15MHZ dual trace
Oscilloscope PM 3207

15MHz/5mV

Large 8 X 10cm screen

Auto, TV triggering

Same sensitivity on X and Y channels
B-invert facility

Triggering from A or B channel
Double insulation

The PM 3207 exhibits many features
associated with more sophisticated, ex-
pensive, oscilloscopes, yet remains an
extremely compact and lightweight in-
strument. Whilst ideal for a very wide
range of field applications, it is equally
acceptable for workshop use, because of
its small size.

The rectangular 8 x 10cm screen gives a
bright, crisp display under all conditions
of use, even in ‘dirty’ environments. Weak
signals will be adequately handled by the
5mV sensitivity (e.g., even 1:100 and
1:10, at 50 or 500nV/div.). Moreover,
sensitivity is the same for both directions
in the X-Y mode, with X-deflection via
the A input.

The B-invert switch allows signals with
inverted polarity to be displayed in
phase with the reference signal. It also
operates in the X—Y mode, allowing direct
comparison of traces by inverting the
polarity of the Y signal.

Auto triggering ensures a stable trace,
locked to the screen at all times, yet
allows trigger level adjustment between
the peaks of a signal. In addition,
triggering is possible from either A or B
channel to avoid frequent changing of
input cables during a test.

Double insulation allows otherwise dif-
ficult measurements, where results can be
seriously affected by the presence of
hum from grounds loops. Electrical safety
is also assured by the double-insulated
power supplies.

The unit is fully environmentally tested

for use in workshop, field or industrial
environments.
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TECHNICAL SPECIFICATION
CRT

Type
Philips rectangular tube with 1.5kV accelerating
voltage

Screentype
P31 (GH) phosphor standard
P7 (GM) phosphor optional

Useful screen area
8 x 10div of 1cm

Graticule
External graticule with centimetre division and 2mm
divisions along the central axes

VERTICAL OR Y-AXIS
Response

DC: OHz...156MHz (—3dB)
AC: 10Hz...15MHz (—3dB)

Risetime
23ns

PM 3207 015 MMz

PoSmON BOSITION %

Deflection coefficient
5mV...10V/div. calibrated steps, 1-2-5 sequence.

Accuracy
+5%

Display modes
A

A+B

A& +B

+B

Input impedance
1MQ//35pF

Input coupling
AC, DC

Maximum input voltage
400V (DC+AC peak)

HORIZONTAL OR X-AXIS

Horizontal display modes
— Time base
— X-Y operation with X defelection via Y, input



Oscilloscopes

HORIZONTAL AMPLIFIER

Response
DC: OHz...2MHz (—3dB)

Deflection coefficients
See Y-axis

Phase error
3° at 10kHz

TIMEBASE

Time coefficients

0.2s/div...0.5pus/divin 2 x 9 calibrated steps in 1-2-5
sequence

x5 magnifier extends max sweep rate to 100ns/div

Accuracy
+5%
Additional error for magnifier: +2%

TRIGGERING

Trigger source
Internal: Y, or Yg
External

Trigger coupling
AC, TV

Slope
+ or —

Trigger sensitivity
Internal: 0.75div at 100kHz
External: 0.75V at 100kHz

Automatic trigger
Adjustable between peaks of signal

External trigger input impedance
1MQ//35pF

Max allowable input volt
400V (DC+AC peak)

CALIBRATION
Signal available for probe adjustment
POWER

Line voltage and freq.
110, 220 or 240V AC+10%, 45...66Hz

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organisation in your country, or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING INSTRUMENTS DEPARTMENT,
EINDHOVEN, HOLLAND.

Ambient temperatures

Rated range of use: +5°C...+40°C
Limits for operating: —10°C...+45°C
Storage and transport: —40°C... +60°C

Altitude:
Operating: to 5000m (15000ft)
Non-operating: to 15000m (45 000ft)

Humidity
21 days cyclic damp heat at 25°C—40°C, R.H. 95%

Shock
30g: half sine wave shock of 11ms duration:
3 shocks per direction for a total of 18 shocks.

Vibration

3g vibrations in three directions with a maximum
of 15min per direction; 10 minutes with a frequency
of 15-25Hz and amplitude of Tmm_ . Unit mounted

on vibration table without shock absorbing material.

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Safety
The insulation between PM 3207 and line fulfills the
safety requirements of |IEC 248 for Class Il instru-
ments.

POWER

Line voltage and freq.:
110, 220 oe 240V AC +£10%, 45...66Hz

Power consumption:
25W at nominal line voltage.

DIMENSIONS AND WEIGHT

(wxhxd) 300x130x370mm
(11.8 x5x14.6-in)
4.7kg (10.41b)

ACCESSORIES SUPPLIED

Operating manual

OPTIONAL ACCESSORIES

PM 9326  Passive probe 1:1/10:1 (1.1m)
PM 9327 Passive probe 1:1/10:1 (2.1m)
PM 9328 Set of two passive probes 1:1/10:1
PM 8921 Passive probe 1:1 (1.5m)

PM 8921L Passive probe 1:1 (2.5m)
PM 8925 Passive probe 10:1; 11pF (1.5m)
PM 8925L Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max voltage
4000V ; pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650V s

PM 8943  FET probe 650MHz, 1:1/10:1/100:1

PM 8967 19-in rackmount adapter

PM 9381 Oscilloscope camera

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8994  Set of accessories for probes
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Oscilloscopes

15MHz Dual trace
oscilloscope
PM 3211

15MHz/2mV
Large, bright 8 X 10cm screen

Comprehensive trigger and display facilities,
including TV triggering

Double insulation avoids ground loop
interference

A=+B display

Designed for general-purpose, everyday,
use in laboratories, service workshops
andfield applications the PM 3211, whilst
of compact dimensions, features a full-
size 8 x 10cm screen. The A and B chan-
nels can be added and the B channel
inverted so that A+ B or A— B can be dis-
played.

The comprehensive trigger and display
facilities include multi-sourced ‘Auto’ or
‘Level’ set modes (no need to reverse the
probes and TV triggering.)

Channel B can also be used as an X-input
allowing X-Y displays to be made at all
attenuation settings.

The continuously variable timebase sim-
plifiessuch measurements as, for example,
phase, or timing comparisons.

A x5 magnifier extends the maximum
sweep rate to 100ns/cm. Interference
introduced by ground loops is eliminated
by the double insulation technique, which
allows a 2-wire line connection to be
used. The unit will operate from 110...
240V, at 46...440Hz, supplies.

A sturdy carrying handle protects both the
CRT and controls during transportation.
This very versatile, compact instrument
weighs only 7.5kg (16.5Ib).

TECHNICAL SPECIFICATION

CTR

Type
Philips rectangular mesh-type post deflection accel-
erator tube with 4kV accelerating voltage

Screen type
P31 (GH) phosphor standard
P7 (GM) phosphor optional

Useful screen area
8 x 10div of 1cm
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Graticule
External graticule with centimeter divisions and 2mm
divisions along the central axes.

VERTICAL

Response
DC: OHz...15MHz (—3dB)
AC: 10Hz...15MHz (—3dB)

Risetime
23ns

Deflection coefficient
2mV...10V/div calibrated steps, 1-2-5 sequence.

Accuracy
+3%

Display modes

Channel A only

Channel B only

Alternate

Chopped at 250kHz approx.
Added

Channel B can be inverted

CMRR
100:1 at 1MHz
(A-B mode with 8div of common mode signal)
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Input impedance
1M Q//25pF

Input coupling
AC, DC, O

Maximum input voltage
400V 4 acpk

Maximum deflection

Display is undistorted for a maximum deflection of
up to 24div for since wave signals with frequencies
of up to 5MHz.

Shift range +8div.

HORIZONTAL

Horizontal display modes

— Time base

— X-Y operation with X deflection via Y input

HORIZONTAL AMPLIFIER

Response
DC: OHz...1MHz (—3dB)

Deflection coefficients
See Y-axes

Phase error
3° at 50kHz



Oscilloscopes

TIME BASE

Modes
— Auto-free-run with automatic top detection
— Triggered

Time coefficients

0.2s/div...0.5us/div in 18 calibrated steps in 1-2-5
sequence. Uncalibrated continuous control
between steps 1: > 2.5

Accuracy
+3%
Additional error for magnifier: +2%

TRIGGERING

Trigger source
Internal: YA

Y_B

Line
External

Slope
+ or —

Trigger sensitivity
Internal: 0.75div at 5MHz
External: 0.4V at 5MHz

Trigger modes and coupling
AFR: 20Hz...15MHz
Normal: 10Hz...15MHz

1 TV triggering

External trigger input impedance
1MQ//25pF

Max. allowable input voltage
400Vpc +Acpk

CALIBRATION
Signal available for probe adjustment
POWER

Line voltages and frequencies
110, 127, 220 and 240V, £10% 46...440Hz

Power consumption
20W at nominal line voltage

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the instru-
ment is checked in, accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by the
PHILIPS organization in your country, or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

Rated range of use: +5°C...+40°C
Limits for operating: —10°C...+55°C
Storage and transport: —40°C...+70°C

Altitude
Operating: to 5000 (15000ft)
Non-operating: to 15000m (45 000ft)

Humidity
21 days cyclic damp heat 25°C—40°C R.H. 95%

Shock
30g: half sine wave shock of 11ms duration:
3 shocks per direction for a total of 18 shocks.

Vibration

Vibrations in three directions with a maximum of
15min per direction; 5-55Hz and amplitude of
O,7mmp7p and 4g max. acceleration.

Unit mounted on vibration table without shock
absorbing material.

Recovery time
Operates within 30 minutes coming from —10°C
soak, going into 60% relative humidity at +20°C
room conditions.

Electromagnetic interference
Meets VDE, 0871 and VDE 0875
Grenzwertklasse B

Safety

The insulation between PM 3211 and line fulfills the
safety requirements of |IEC 348 for metal encased
Class Il instruments

DIMENSIONS AND WEIGHT
(wxhxd) 300 x 135 x445mm

(11.8x5.3x17.5-in)
7.5kg (16.5Ib)

ACCESSORIES SUPPLIED

Operating and service manual
Front cover
BNC-Banana adapter

OPTIONAL ACCESSORIES

PM 9326 Passive probe 1:1/10:1 (1.1m)

PM 9327 Passive probe 1:1/10:1 (2.1m)

PM 9328 Set of two passive probes 1:1/10:1

PM 8921 Passive probe 1:1 (1.5m)

PM 8921L  Passive probe 1:1 (2.5m)

PM 8925 Passive probe 10:1; 11pF (1.5m)

PM 8925L  Passive probe 10:1; 14pF (2.5m)

PM 8932 Passive probe 100:1; max. voltage
5600V; 2pF (1.5m)

PM 8940 High voltage isolation amplifier for
floating measurements at 650V g

PM 8943 FET probe 650MHz, 1:1/10:1/100:1

PM 8962 19-in rackmount adapter

PM 9355/01 Current probe 12Hz...70MHz

PM 9381 Oscilloscope camera

PM 8972 Camera adapter for stationary mount-
ing PM 9381

PM 8992 Accessory pouch

PM 9366 Collapsible viewing hood

PM 8980 Long type viewing hood

PM 8910 Polaroid anti-glare filter

PM 8991 Oscilloscope trolley

PM 8994 Set of accessories for probes

INSTRUMENT OPTION

—24V ¢ input

is available as service modification.

Contact your local Philips field engineer for detailed
information.
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Oscilloscopes

PM 3214 25MHz dual trace, dual time base oscilloscope

15MHz general purpose single/dual trace

10MHz double beam oscilloscope

100MHz dual trace portable oscilloscope

100MHz dual trace with digital delay

150MHz dual trace portable oscilloscope
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Probes (passive)
PM 9326 1:1 and 10:1 15MHz 1:1m x | x x | x 46
PM 9327 1:1 and 10:1 15MHz 2:1m X | % x| x 46
PM 9328 Set of two probes 10:1/100:1 % || ® x | x 46
PM 8921 (L) T4 25MHz 1.5 or 2.5m(L) x | x x | x % x| x| x x| x| x| x 46
PM 8925(L) 104 256MHz 1.5m or 2.5m(L) | x | x | x | x| x| % X 47
PM 8927(L) 10:1 50MHz 1.5m or 2.5m(L) x | x 47
PM 8935(L) 10:1 250MHz 1.5m or 2.5m(L) % | =[] x X 47
PM 8932 100:1 4000V 175MHz 1.5m x | x| x| x| x| x| x| x| x| x| x| x| x| x 47
Probes (active)
PM 8940 Isolation amplifier x | x X | pe x x| x| x X x| x X 48
PM 8943 1:1,10:1 and 100:1 650MHz FET-probe x | x| x| x| x x | %] 2| x| x| x| x| % 49
PM 9355/01  Current probe 12Hz to 70MHz x | x| x x| x| x| x| x| x| x| x| x| x 50
Rack mount adapters 19-in
PM 9359 x 51
PM 8962 x| % X 51
PM 8963 X x 51
PM 8960 X X x| x| X% X 51
PM 8967 x 51
Sundries
PM 8994 Accessories for probes x | x | x| x| x| x| x| x| x| x| x| x| x| x 51
PM 8992 Accessory pouche % | x| % | x| % x | x| x| x| x 51
Camera and camera adapters
PM 9381 Oscilloscope camera x | x | x| x x| x ] x| x| x| x| | % 52
PM 8973 Adapter for stationary use X 52
PM 8972 Adapter for stationary use X | x| x| x| x 52
PM 8974 Adapter for stationary use x| x 52
PM 8976 Adapter for stationary use x| x| x| x 52
Graticules and filters
PM 8910 Polaroid anti-glare filter x | x | x x| x x| x| x| x| x| x 51
Viewing hoods
PM 9366 Collapsible viewing hood x | x | x | x| x| x x| x| x| x| x| x 51
PM 8980 Closed, long type viewing hood x x | x x | x x | x X X 51
Battery pack
PM 8901 Battery pack 24V and 260V x | x| x| x x | x| x| x| x| x| x 51
Trolley
PM 8991 x | x | x| x| x x | x| x x| x| x| x 51

*

no longer available
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Survey of probes

Oscilloscopes

Probe only

Type Atten. Le(r:r?)th Z;;O Dg/")"ax Us(en;u}::;w rise time S(i::pch
(MQ) (PF) ns P
PASSIVE PROBES
1% 1.1 1 327 1000 15 20 any
PVl 9826 10x 11 10 8 ne 1000 15 7 10...55
1x 2.1 1 58 1000 s 35 any
BN, ey 10% 2.1 10 8 no 1000 15 7 10...30
15 17 15
and
PM 8921 1x 1.5 | 427 no 500 15 20 15,20
and
10 26 > 20
10 25 15
and
PM 8921L 1ix 25 1 647 no 500 10 29 15...20
and
10 37 > 20
3 15...25
PM 8925 10 x 1.5 10 11 yes 500 40 and
5 25...40
3.5 15...25
PM 8925L 10x 25 10 14 yes 500 40 and
55 25...40
1:7 14..17
PM 8927 10 x 1.5 10 11 yes 500 80 and
2.3 1721
2 14..17
PM 8927L 10x 25 10 14 yes 500 80 and
2.7 17..21
175 1.2 10:::21
PM 8932 100 x 1.5 20 2 yes 4000 and
60 3.5 21...30
0.6 10...11
PM 8935 10x 1.5 10 1 yes 500 250 and
0.9 1116
0.7 10...11
PM 8935L 10 x 2.5 10 14 yes 500 250 and
11 11:::16
ACTIVE PROBES
PM 8940 10 9
Isolation ampl. 23 1 45 B 650VRrms 15 B3 any
1x 1 35 100
Eg{lr894§ 10x 15 1 2.2 = 200 650 0.55 14...21
probe 100 x 1 1.4 200
F 9825 - 1.5 = — - = 12Hz...70MHz 8 any

Current probe

1) Plus capacitance

of oscilloscope
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PM 9326 and PM 9328
General purpose passive probes

DC...15MHz

These probes are designed for use in the frequency range
DC to 156MHz. The probe head is removable and can be
selected to give an attenuation of either 1:1 or 10:1
Included parts.: Probe cable 1.5m; ground lead; probe heads;
10:1 and 1:1; measuring hook.

PM 9327

General purpose passive probes

PM 8921(L)

General purpose passive 1:1 probe
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DC...15MHz

DC...15MHz

TECHNICAL SPECIFICATION
With 1:1 attenuator

Input resistance

Input capacitance
Rise time (probe only)
Max. input voltage
Cable length

With 10:1 attenuator

Attenuation

Input capacity when connected
to 20pF scope input
Compensation range

Rise time (probe only)

TECHNICAL SPECIFICATION
With 1:1 attenuator

Input resistance

Input capacitance
Rise time (probe only)
Max. input voltage
Cable length

With 10:1 attenuator

Attenuation

Input capacity when connected
to 20pF scope input
Compensation range

Rise time (probe only)

PM 9326

1TMQ
32pF
20ns

TkVpe 4+ acpk
Am

10x +3%

8pF
10...55pF
7ns

PM 9327

TIMQ
58pF
35ns

1kVpc 4 Acpk
2.1m

10x +3%

8pF
10...30pF
7ns

PM 9328

Identical to
PM 9326
but with
two probes

To be used with frequencies up to 15MHz, and with any
measuring equipment having a BNC input connector
Included parts: Retractable hook tip; wire wrap adapter;
dual in-line adapter; two spare tips; ground lead; protective
cap; two insolating sleeve; probe holder; 5 contact clips.

TECHNICAL SPECIFICATION (for 1MHz//20pF scope)

Attenuation

Input resistance

Input capacity
Probe-only bandwidth
Probe-only rise time
Max. input voltage
Cable length

PM 8921

1%
TMQ
42pF
17MHz
20ns

500Vpc 4 Acpk

1.5m

PM 8921L

1x
1TMQ
64pF
12MHz
29ns

500Vpc 4 Acpk
2.5m



General purpose passive probes (with zero

line reference)

PM 8925(L) DC . . . 40MHz
PM 8927(L) DC . . . 80MHz
PM 8935(L) OC . . . 250MHz

TECHNICAL SPECIFICATION

Attenuation

Input resistance
Input capacity
Probe only rise time
Compensation
range

Max. input voltage
(DC+ACpk)

Cable length

PM 8932

PM 8925 PM 8925L PM 8927 PM 8927L PM 8935

10 %

1T0MQ
11pF
3ns
5.
40pF

500V
1.5m

10 x
10MQ
14pF
3.5ns
15...
40pF

500V
2.5m

High voltage passive 100 : 1 probe
(with zero line reference)

T O m——

10 x

1T0MQ

11pF
1.7ns
14...

21pF

500V
1.5m

M
10x 10 %
10MQ 10MQ
14pF 11pF
2ns 0.6ns
14... 10...
21pF 16pF
500V 500V
2.5m 1.5m
DC. . .175MHz

Included parts: Retractable hooktip, wire wrap adapter, dual in-line adapter,
isolating sleeve, 2 spare tips, probe holder, 5 contact clips, ground lead.

PM 8935L

10 x
10MQ
14pF
0.7ns
10...
16pF

500V
2.5m

TECHNICAL SPECIFICATION

Attenuation : 100 x

Input resistance : 20MQ

Input capacity . 2pF
Probe-only risetime :1.2ns
Compensation range :10...30pF
Max. input voltage 1 4kV DC+ACpk
(derating above 1MHz) 5.6kV AC

pk—pk
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Isolation amplifier
PM 8940

Bandwidth: DC . . . 1.5MHz
Max. common mode voltage: 650Vgys

Max. differential input voltage: 650Vpys
Deflection coefficient: SmV/div

This isolation amplifier has been specially
designed to facilitate accurate measure-
ment of small signals floating on high
potentials, without risk to the operator. It
will handle signals from a few millivolts,
superimposed on voltages up to a maxi-
mum amplitude of 650V,,,..

A 15-step attenuator covers the range
between 5mV and 200V per division to
allow maximum use of the oscilloscope
screen. This feature plus the high com-
mon mode rejection of 1:800,000 in the
5mV/div setting allows easy observation
of minute details in complex waveforms.
The combination of the characteristic in-
put capacitance of the unit and its low
input impedance with respect to ground
ensures good, reliable oscillograms of
floating signals at frequencies up to
1.5MHz.

The unit consists of two parts, the pre-
amplifier and the attenuator. This allows
the probe to be used as close as possible
to the circuit under test but allows the
attenuator to be operated at a safe
distance from the area where a high
potential is present.

Connection of the measuring cables to
the pre-amplifier is by means of a screw
terminal recessed within the pre-amplifier
housing. Disconnection thereafter de-
mands the use of a screwdriver, alerting
users to the presence of high voltages
and motivating them to remove the high
voltage source before proceeding further.
The two amplifier inputs cover the ranges
5to 20mV and 50mV to 200V per division.
The amplifier is part-powered by batteries
(‘front” end to opto-coupler) with an
automatic switch-off after 10 mins, option,
and a line voltage step-down unit con-
tained inside the line plug (opto-coupler
and ‘back’ end).

The high voltage cable used to inter-
connect the sub units will withstand up
to 250°C max to avoid damage should
it come into contact with high tem-
perature apparatus.
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TECHNICAL SPECIFICATION
Input | Input 2

Bandwidth: DC: 0...1.6MHz 0...1.5MHz

AC: 3Hz...1.5MHz 3Hz...1.5MHz
Abberations: < +3% < £3%
Max. wire diameter: 2mm 2mm
Defl. coefficient: 50mV...200V/div 5mV...20V/div
Defl. accuracy: < +3% < +3%
Max. diff. inp. voltage: 650VRM 3OVRMS
Diff. inp. impedance: 10M Q//9pF 1M Q//40pF
Common mode rejection < 0.5div < 0.56div
(For 650VRM sine wave, common (500mV...200V/div)
mode voltage; DC to 60Hz)
Max. common mode inp. volt: 650VRMS 650VRMS
Input capacitance to ground: 60pF 25pF

OUTPUT:

Load: TmQ//+10...40pF
Dynamic range: 20div

Output offset: < 0.25div

Drift: < 0.05div/°C
Noise: < 0.05div

"Oscilloscope at 20mV/div and DC coupling.

POWER SUPPLY:

AC supply:
Frequency:
Power
consumption:
DC supply:

220V (—10%/+20%)
50...400Hz (+£10%)

T0VA max

two 9V batteries.
(Giving two hours
operating time)



Oscilloscope accessories

FET probe
PM 8943

DC to 650MHz Bandwidth
Transmission factor 1:1

Input impedance 1MS2//3.5pF
DC offset

DC-AC coupling switch

For 502 and 1M¢2 systems

The PM 8943 is designed for the measure-
ment of low level, high frequency signals.
Using the probe makes it possible to
measure high frequency signals with a
1:1 gain still having a good frequency
response and a minimum loading of the
circuit under test. The plug-on attenuator
heads offer higher maximum input volt-
ages and give an extra reduction of the
input capacitance. DC—AC coupling can
be selected by a switch without having
to change the probe. The PM 8943 is
invaluable for use in 50Q and 1TMQ
systems having a BNC input, such as
oscilloscopes, counters, analyzers etc.

A% W0V
fer

TECHNICAL SPECIFICATION

Gain
1x

Bandwidth
DC to 650MHz
1Hz to 650MHz

Rise time
< 0.55ns

Input resistance
1TMQ

Input capacitance
3.5pF

Dynamic range
0.6V

Offset voltage
+5V

Noise (tangential)
250V

Max. input voltage
100Vpc 4 acpk

Power supply
220, 100V +20%/—10%

Signal delay
8.5ns

OQutput load
50Q or TMQ

Attenuator 10 x

Input resistance: TMQ
Input capacitance: 2.2pF
Dynamic range: 6V

DC offset: +50V

Attenuator 100 x

Input resistance: TMQ
Input capacitance: 1.4pF
Dynamic range: 60V

DC offset: +£200V
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Oscilloscope accessories

AC current probe
PM 9355/01

12Hz . . . TOMHz

High TmA/div sensitivity
Low circuit loading

Low noise level: 150V

The PM 9355 AC current probe and am-
plifier combination is ideal for measuring
currents from 12Hz to 70MHz. The clip-
on current transformer allows measure-
ments on wires up to 3mm in diameter
without disconnection. The 100: 1 trans-
former gives signal measurements with
minimum loading (0.005Q//2.5uH).
The low 150p V noise level combined with
a sensitivity of TmA/mV (with scope set
to 50mV/div) ensures accurate, clear
reading of low-amplitude signals. Selec-
tion of the required sensitivity is done by
means of a calibrated switch on the am-
plifier.

Main applications for the current probe
include measurements of currents from
12Hz to 70MHz without unsoldering
wires. There is minimum loading on the
circuit, and the construction of the probe
virtually eliminates the chance of an ac-
cidental short circuit during attachment of
the probe to the conductor. The insulated
transformer even allows measurements
on uninsulated wires.

Common mode rejection ratio measure-
ments are possible if the currents through
two conductors are in opposite directions,
giving zero flux in the transformer.

PM 9355/01 comprises

. Current probe

. Current probe amplifier

.50Q BNC feedthrough termination
. Earth lead

. Carrying case

. Manual

oo wh—
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TECHNICAL SPECIFICATION

Sensitivity
TmA/div to 1TA/div in 10 steps with oscilloscope
set at 20mV/div. Accuracy +3%.

Bandwidth
5mA/div to 1A/div 12Hz to 70MHz;
TmA/div to 1A/div 12Hz to 45MHz.

Risetime
5mA/div to 1A/div, 5ns;
1mA/div to 1A/div, 8ns.

Dynamic range
approx 6 divisions.
(oscilloscope set at 20mV/div)

OQOutput load
50 Q (50 Q termination included for 1M Q systems).

Maximum Voltage
600Vpc acpk (probe closed)

Maximum current
1
App

Noise
150nA (referred to input)

Capacitive load
0.5pF to 2pF depending on wire diameter

Power
220, 100V (+20%, —10%)

Temperature range

+ 5°C to +40°C within specification,
—10°C to +55°C operating,

—40°C to +70°C storage and transport.



Oscilloscope accessories

Accessories

Viewing hoods

PM 9366

PM 3263, PM 3265E, PM 3266.

PM 8980

Closed, long type viewing hood
PM 3207, PM 3211/12/14/16/18,
PM 3240(X), PM 3243/44, PM 3262,
PM 3263, PM 3265E, PM 3266.

Miscellaneous
PM 8994 Set of probe accessories
1 xground cable 30cm

1 x ground cable 15cm for wire-wrap
1 x ground cable 30cm for wire-wrap

Graticules and filters
PM 8910 Polaroid anti-glare for PM 3211/12/
14/16/18, PM 3240(X), PM 3243/44,
PM 3262, PM 3263, PM 3265(E),
PM 3266.

Battery packs and supply units

PM 8901 330V/24V battery pack. Sealed lead
acid batteries giving 180Wh from full
charge. Charging time 10h. Protected
against overload, short-circuit and ex-
cessive discharging.

Operation time:

PM 32327/33: 9h

PM 3234: 5.5h

PM 3240(X): 7.5h

PM 3212/16: 12h

PM 3214/18: 10h

PM 3243: 3h
PM 3244: 5h
PM 3262: 3h

PM 3266 2.5h

* no longer available

Collapsible viewing hood for PM 3207,
PM 3211/12/14/16/18, PM 3240(X),
PM 3243/44, PM 3261*, PM 3262,

PM 8991 Trolley

To make an optimum use of the lab features of the
light weight oscilloscopes, a trolley is available for
the following type numbers: PM 3211/12/14/16/18,
PM 3232%/33, PM 3240(X), PM 3243/44, PM 3262,
PM 3263, PM 3265(E), PM 3266

The oscilloscope tray can be positioned from —15°
downwards to 70° upwards. This possibility together
with the solid wheels (2x20cm and 2x8cm &)
offers good mobility of your scope under all lab
and service conditions.

Carrying cases and accessory pouches

PM 8992/01 Accessory pouche for PM 3211/12/
14/16/18, PM 3240(X),
PM 3262, PM 3265(E).

PM 3244,

19-in rack mount kits
A wide range of 19-in rack mount kits is available.

The following kits are available:

PM 9359 for the PM 3232%, PM 3233 and
PM 3234 with slide-out assembly

PM 8960 for the PM 3240(X), PM 3243,
PM 3244, PM 3262, PM 3263,
PM 3265(E), PM 3266 with slide-out
assembly shown

PM 8962 for the PM 3211 and PM 3212

PM 8963 for the PM 3214

PM 8967 for the PM 3207

* no longer available
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Oscilloscope accessories

Cables and adapters

Camera

PM 9581
PM 9585
PM 9067
PM 9051
PM 9053

PM 9061

PM 9071

PM 9072

PM 9074
PM 9075

50Q termination 3W
50Q termination TW
T-piece adapter 1 x BNC
(male) 2xBNC (female)

Adapter BNC (male) -
Banana (female)
Adapter BNC (female) —
Banana (male)

Adapter BNC (female) —
BNC (female)

Cable (135Q) Banana-
banana
Cable (135Q) BNC-banana

Cable ( 50Q) BNC-BNC
Cable ( 75Q) BNC-BNC

Fig. 1. PM 9381 kit which gives the user the option
of a handheld or fixed arrangement.
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Fig. 2. PM 9381 shown
fitted to an oscilloscope.

CAMERA PM 9381 FOR INSTANT
0SCILLOGRAMS

If photos of oscilloscope waveforms have
to be taken, one operator likes to have the
camera permanently fitted to the oscil-
loscope, whilst another may prefer not to
have this disturbing object on his meas-
uring instrument.

With the PM 9381 both preferences can
be met. The PM 9381 is delivered as a
handhold camera together with those
extra tools necessary for modifying it into
a stationary camera (Fig. 2). Separate
adapters for different type of oscil-
loscopes fit the camera to the required
instrument (Fig. 1). The camera with the
adapter for handhold operation is sup-
plied in an attractive case which also
offers storage space for the separate
adapters for stationary use plus two extra
film packs.

TECHNICAL SPECIFICATION

Oscilloscope camera including adapter for hand hold

use.

Camera Body : High quality ABS moulding with
attached Polaroid 101 series film
back.

Lens : Moulded two element 3.6 70mm
focal length with aperture control
down to f32.

Shutter : Self cocking, mounted between lens.
Speeds from 1 second to 1/125th
inclusive, with ‘B’ for time exposures.
Builtin ‘X’ contact for event trigger-
ing. Shutter actuated by cable re-
lease.

Focus : Fixed by method of mounting for
correct distance.

Object to :Up to 8x10cm displays 1 < 0.85

Image Ratio fixed.

Film : Polaroid Black and White 8 exposure
film packs

Type 107C 3000 ASA
Type 665 75 ASA Pos./Neg.

Adapters for stationary use:

PM 8972 for PM 3211, 3212, 3214, 3216, 3218
PM 8973 for PM 3232, 3233, 3234

PM 8974 for PM 3243, 3244

PM 8976 for PM 3260 fam. + PM 3240



Data test equipment

Unit Description Features Page
Introduction 54
PM 3500 Logic analyzer 16-channel T00MHz 57
PM 3540 Logic scope 16-channel TOMHz analyzer

combined with 25MHz/2mV oscilloscope 60
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Data test equipment

Introduction

The world of electronics is changing
rapidly from analog to digital techniques.
This can be seen in many areas — from
professional to consumer products. The
result has been new test demands which
will not be adequate using analog meth-
ods.

Digital circuitry requires digital test equip-
ment both for locating faults and for
analyzing the cause. In fact, it is im-
practical to separate these two aspects
(for the same reason that it is also im-
practical in the analog case). However,
logic analyzers, with their capacity for
simultaneous observation of lines of data
can simplify otherwise complex measure-
ments.

Philips’ logic analyzers are designed to
provide for the location and analysis of
digital faults in a single package. The
two currently available instruments pro-
vide both timing and state facilities to
tackle software, or hardware or com-
pounded faults, allowing the user to solve
all his problems with a single instrument.
The two instruments have also been
designed for ease of use. In particular,
the design concepts of the PM 3500 and
PM 3540 have been aimed at achieving
a smooth transition from analog to digital
test equipment. Moreover, the feature of
simplified operation has been achieved by
concentrated attention to ergonomic
design aspects.

Two-ended approach

Logic analyzers are needed at all levels
of digital testing — between the extremes
of design/research and development to
field servicing. For this reason, Philips
has approached this wide span of require-
ments with these and other application
areas in mind.

The resulting instruments therefore, com-
bine timing and state analysis facilities
for maximized analyzing capability. While
the PM 3500 provides full logic timing
and state analysis up to 100MHz, the
PM 3540 provides oscilloscope timing
capabilities to follow up problems located
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Covering the whole spectrum of applications from laboratory to the factory and field servicing with Philips

logic analyzers.

by an integral logic state analyzer.

Both instruments are built around micro-
processors to provide maximum flexi-
bility. This means that for example in the
PM 3500 it is possible to switch instan-
taneously from timing to state analysis;
also a wide choice of state formatting is
possible — binary, hexadecimal, octal or
mapping to enable easy cross-refer-
encing.

Continuously-displayed summaries show
the status of each instrument and simplify
setting up of measurements. Attention to
details such as ensuring that the trigger
word is displayed — and can be set — in
the same format as displayed data means
that the instruments are very easy to use.
To help the user to understand exactly
why Philips has produced these two in-
struments, it is perhaps a useful exercise
to examine digital testing in more detail
in order to appreciate how Philips’ logic
analyzers can help meet these special
needs.

Digital test requirements

While analog circuits can be tested by
checking voltage levels and signals at
several points, digital circuitry depends
on states and complex, interacting, time-
relationships. Trouble-shooting on dig-

ital circuitry is therefore inherently more
complex than in purely analog situations.
Faults in digital circuitry can be either
software or hardware based — or a com-
bination of the two and the capability of
being able to check both types of problem
is a must for simple testing. A general-
purpose logic analyzer can do just this.

Reduced to basic terms, logic analyzers
simply handle timing and state measure-
ments. A timing analyzer will provide a
timing diagram to allow the examination
of time relationships in hardware. Logic
state analyzers provide state displays — in
binary or other formats for software
debugging and hardware fault location.

The PM 3500 logic analyzer functions in both state
and timing modes.



Philips’ analyzers provide both timing
and state facilities, being designed as
general purpose instruments capable of
handling both hardware and software
work.

In many ways, the logic analyzer is the
digital equivalent of the oscilloscope. Of
course it cannot be considered as a re-
placement but rather as an ancillary
device capable of viewing many lines
of data simultaneously.

A logic analyzer has completely separate
acquisition and display processes to allow
data patterns to be frozen and stored for
analysis. Unlike an oscilloscope, it stops
when it reaches a trigger point.

This allows the observation of the rela-
tionship between a number of logic
signals either before or after a defined
condition has triggered the instrument.
A major benefit is the provision of a most
convenient examination facility, allowing
detailed study of the events leading up to
a particular fault.

Logic analyzer operation

Any logic analyzer is made up of four
basic components: a data acquisition
section; a storage section; a control sec-
tion with interpretation capability; and a
display section.

The data acquisition section receives
parallel data simultaneously from the cir-
cuit being tested. The number of channels
can vary. While eight may be adequate for
timing analysis, trouble-shooting is sim-
plified using extra channels. Micro-

h**W

Use of a microprocessor in the PM 3500 analyzer allows simple switching between display formats for state
analysis, providing binary, octal and hexadecimal tables with the added facility of a mapping mode.

processors or minicomputers with mul-
tiple data lines often require even more.
The PM 3500 and PM 3540 are optimized
with 16 channels, this being adequate
for general work. (For an operator to
absorb more than 16 channels at one

In the PM 3500 timing mode the display can be expanded more easily to simplify detailed examination.

PM 3500

logic analyzer

time can be difficult — especially for
timing display).

Triggering on even more channels sim-
plifies analysis however, so Philips’ logic
analyzers provide trigger word expansion.
The incoming data is converted to ‘ones’
and ‘zeros’ using a voltage threshold
adapted to the logic family being tested.
Fixed, switch — selectable or continu-
ously — variable settings allow work with
several families—TTL, ECL, CMOS and so
on. The PM 3500 can handle two different
logic families at the same time — useful
for checking microprocessors and asso-
ciated circuitry, for example.

Datais sampled at set intervals and stored
in a memory. Two types of sampling are
possible: synchronous or asynchronous.
In the synchronous mode the sampling
intervals depend on the clock rate of the
system being tested. Asynchronous sam-
pling allows a much higher clock rate by
using an independant clock.
Synchronous sampling results in a se-
quence of status signals allowing a step-
by-step check of software action, that is,
state analysis. Sampling at a higher clock
rate — asynchronous analysis — means
that timing behaviour can be studied for
debugging control and interface hard-
ware, for example.

Matching clock rates

Sampling speed depends on the applica-
tion. Synchronous analysis on micro-
processors is satisfied by a nominal 4MHz
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while minicomputers need higher speeds.
For this reason, the PM 3540 analyzer
section operates at up to 1T0MHz, while
the PM 3500 is considerably faster.

As a ‘rule-of-thumb’, asynchronous sam-
pling needs to be five or ten times faster
than circuit clock rates to allow, say, for
pulse widths and delays between chan-
nels to be examined in detail. This is why
the PM 3500 operates at 100MHz.

A useful facility is a glitch catching mode.
Such as latch system allows glitches
shorter than the sampling period to be
captured. The latch mode on the
PM 3500 allows glitches as short as 3ns
to be captured.

The kernel of the analyzer is the memory.
This must be wide enough to store the
parallel data input and fast enough to
handle the sampling rate used depending
on the application.

In asynchronous timing work, memory
depth needs to be long enough to store
a couple of instructions — making a con-
nection between speed and depth. The
PM 3500, 100MHz instrument therefore,
provides in the order of 1/2 k words of
16-bits of memory.

Memory depth for state analysis is less
critical. The main criterion is storing
enough steps of the program being tested
for analysis. The memory depth of 64
words of 16-bits in the PM 3540, for
example, is adequate for most a purposes.

PM 3540 logic scope.

In addition, memory depth can be used
more effectively by exploiting extra
trigger facilities and clock qualifiers.
Clock qualification is used to gate the
sampling clock. This gives a selective
sampling possibility which enables the
user to determine which precise state he
wishes to analyze. (E.g. it may be required
only to read statements from selected
peripherals). It thus optimizes the use of
total memory capacity.

Word recognition triggering

Data is acquired in a continuous stream
and stored until a trigger pulse occurs.
The most common form of triggering in
logic analyzers is word recognition. This
compares the incoming data with a
specific word preset by the operator —
matching of word and input results in a
trigger pulse.
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The triggering rate of a logic analyzer
should be at least equal to that of the
device being tested. The PM 3500 in
fact can trigger on even faster transients,
using its glitch-catching mode.

External triggering is provided in the
Philips” analyzers using a separate trigger
input. This external input can also be
used to provide additional trigger qualifi-
cation — that is, it provides additional
conditions that must be met before trig-
gering can take place.

While the trigger pulse normally stops
data acquisition, it is also possible to
display data after a chosen trigger point
by introducing trigger delay.

In this case the initial trigger starts a
preset counter on the analyzer and even-
tually stops the data acquisition and
display. Which effectively ‘stretches’ the
memory capacity.

Display format choice

Data can be displayed in several ways.
Output for the Philips’ logic analyzers is
through a cathode ray tube. This was
preferred because of the high definition
possible. The ideal — as with the Philips’
instruments — is to have the display built
in.

The two main types of display are timing
and state. The PM 3540 provides a real
time oscilloscope display while timing
display of the PM 3500 provides a pseudo
waveform. So both give state and relative
timing information. The state display pro-
vides data in a truth table format or as
data ‘map’.

Again flexibility is added in Philips’
analyzers by providing a choice of state
display formats to meet user require-
ments. While binary display provides a
standard logic output, many micro-
processor users prefer the hexadecimal
format display. Octal display is often
favoured by minicomputer users.

The mapping facility of the PM 3500
provides a useful overview of a logic
system. Each stored logic word is shown
as a separate dot. The vertical position
of the dot depends on the most significant
half of the word, while the horizontal
position is proportional to the least signi-
ficant half of the word. The result is a
unique data ‘signature’ for fast detection
of logic errors.

A blanking facility provides the oppor-
tunity to blank out irrelevant data. Using
two memories provides the facility of a
‘compare’ mode where one memory is
used for storage reference and the other
is refreshed either as required, or auto-
matically. The contents of both memories
are compared and any inequalities are
indicated by a message in the heading
also, in more detail, by an intensified
digit in the captured data block. In the

automatic mode, an inequality stops

further acquisition.

Microprocessor provides versatility
Provision of a variety of display modes
requires a microprocessor for display con-
trol. The microprocessor also handles
basic logic analyzer control functions in
both the PM 3500 and the PM 3540. In
addition to the data, status display are
made possible.

Availability of the microprocessor also
facilitates self-testing of instrument cir-
cuitry. The micro-processor self-test rou-
tine is automatically triggered at switch-
on. In addition, comprehensive diagnostic
service routines are provided, which
automatically check the whole instrument
at functional level.

Probe design is important

The importance of probes in logic analysis
cannot be stressed too highly. Electrically
they must must not interfere with the
system under test, nor must they exercise
any mechanical strain on the test points.
Nor should they require adjustment, since
logic signals are detected, not measured.
Philips probes meet all these basic
criteria. Of microminiature construction,
the probe ends are flexible, allowing in-
accessible points to be reached with
minimal drag in the circuitry. Probe tips
may be touch, wire-wrap or hook and are
colour-coded for easy identification.
Digital test equipment promises to be one
of the important areas for instrumentation
in the future. Philips many years ex-
perience in the test and measuring field
have already proved themselves equal to
solving both current and future problems
likely to be encountered in digital testing.

Probe tips may be wire wrap, or hook for use with
the PM 3540. Illustration shows a ‘pod’ connector
which allows multipoint connections to be made.
The desired connection is selected by switching
from the instrument front panel.




16 display channels and 504-word memory
100MHz clock rate

Easy changeover from state to time domain
Good ergonomic design for ease of use
Glitch-catching on events as short as 3ns
Comprehensive automatic diagnostic routines

Threshold selection of TTL, ECL, CMOS, etc.,
on any two groups simultaneously

Display formats in binary, hexadecimal, octal,
mapping
Compare mode facilities

Data test equipment

Logic analyzer
PM 3500

The Philips PM 3500 logic analyzer pro-
vides logic timing and state checking up
to 100MHz with built-in display for
16 channels. Memory depth is 505 words
and a choice of thresholds matches any
logic family. Considerable attention has
been paid to ergonomic design aspects
producing a very easy-to-use instrument.
The PM 3500 is designed to provide one
instrument both to locate and analyze
digital faults — in fact it is impracticable

to separate these two aspects in most

situations. Instantaneous changeover
from timing to state analysis allows
instant comparison of software com-
mands and hardware results.

Versatile general purpose analyzer
Provision of both timing and state facili-
ties makes the PM 3500 a versatile
general purpose analyzer. Up to 16 chan-
nels can be displayed at any time — with
additional channels for triggering.

The input threshold is either fixed at TTL
or ECL levels or continuously variable to
match any other logic family being tested.
The first set of eight input channels can
have a different threshold from the sec-
ond set. This simplifies working with
different logic families (e.g. checking
microprocessors and associated cir-
cuitry).

Asynchronous sampling is possible up to
100MHz — a variable divider allows
setting of the clock rate from 20ms to
10ns. This rate is more than sufficient for
microprocessor, minicomputer and even
mainframe testing.

Detecting transients shorter than the
sampling period is also possible using a
glitch-catching mode. This allows
glitches as short as 3ns to be caputed.
They are then displayed as full clock
width pulses over the following interval.
As a result of the fast circuits used in
every channel, it is also possible to trigger
on these glitches. A separate input allows
external triggering. Trigger qualification
is also possible — providing additional
trigger conditions. This effectively pro-

duces a 17th input. Triggerprobes can be
added to extend the triggering conditions.

Economic use of memory

Incoming data is stored in a 16-bit wide
memory which is 504 words deep. Use
of clock qualifiers and trigger delay is
provided. Trigger delay is operated by a
single control that allows the captured
block of data to be moved smoothly and
continuously along the data stream.
With the trigger delay, the initial trigger
pulse starts a presettable delay counter.
This effectively stretches the memory
capacity by 9999 words — the number of
digits by which the counter can be preset.
Analysis of the display is made simple
using the cursor control. The cursor is
intensified 16 word block which can be
positioned anywhere along the captured
data block. This format provides a simple
reference when switching from time to
state.

The position of the cursor word — the first
word of the cursor block — is indicated
in the status display this also applies to

the digital delay. The cursor word will be
presented in whatever format the display
is set to show. State display in fact can be
hexadecimal, octal or binary as well as in
mapping form. While the binary display
provides a standard logic format, many
microprocessor users prefer hexadecimal
output and octal display is often preferred
by minicomputer users.

Comparison facility eases analysis
Instrument flexibility is encreased using
the compare mode. This effectively splits
the instrument into two separate ana-
lyzers by splitting the memory into two
249 word parts. Typically a reference
table can be sorted in one half while
the other part functions as normal for
manual or automatic comparisons.

For ease of use a search mode is provided.
This examines the total captured data
block continuously bit by bit and stops
automatically at any inequality — the
result showing up as intensified digits as
well as being indicated in the status
heading.
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Considerable effort has gone into the
design of the PM 3500 in order to make
it easy to use. A user is primarily inter-
ested in his design problems rather than
the instrument being used to solve them.
By simplifying all controls Philips have
made it possible for the operator to vir-
tually ‘forget’ his test instrument and
concentrate fully on his problems. Opera-
tion of the PM 3500 is therefore restricted
to pushbuttons and carefully located
control knobs providing direct access to
each function. This is simpler than, for
example, complex keyboard-style con-
trols.

Expand facilities allow data to be
examined in more detail — displaying 504,
50 or 20 samples on the screen. Blanking
of groups of data leads to automatic
readjustment of remaining information
for full screen display.

The status heading provides a wealth of
information to ease interpretation of the
data displayed. All trigger information is
shown, including delay. Other relevant
status information on the continuously-
displayed summary includes mode,
compare, expand and cursor word and
position. Additional information provided
includes the number of search counts and
displayed messages (such as, ‘'no trigger’,
‘inequality’, ‘no/slow clock’.)

The use of a microprocessor increases
flexibility. For instance the display for-
matting in the PM 3500 has been
designed such that each point dot on
the integral CRT is the result of a software
instruction.

To meet the high speed requirements that
such a circuit design demands, the fast
Signetics 8 x 300 microprocessor is used.

Self test incorporated also

A big advantage of microprocessor con-
trol is the possipitity-of proviaing self-test
facilities. This is utilized in the PM 3500
to provide both ‘power-on’ and com-
prehensive diagnostic service routines.
Power-on checks provide complete tests
of the microprocessor and its environ-
ment. These cover RAMs, ROMs and all

PM 3500 logic analyzer 100MHz

Hexadecimal display.
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input and output circuitry.

Service routines are called up using an
internal switch; five tests are provided
which allow the operator to check the
whole instrument at functional level.
The microprocessor also handles basic
logic analyzer control functions. Among
other advantages is the simple addition of
status headings to make displayed data
more meaningful.

Matched miniature probes

Input to the PM 3500 is through minia-
ture five-to-one probes. Careful design
ensures that data is not affected by
loading — either electrical or mechanical.
Dedicated logic detection capability with
no adjustment required for use and
matching to 1T00MHz operation is as-
sured.

Threshold selection —ECL, TTL or variable
— applies to levels at the probe tips and
not at the instrument. Tips can be touch,
wire-wrap or hook. The probe end can
be made flexible for difficult-to-reach
points and to reduce the mechanical
loading on circuits being tested.
Conventional resistor notation colour
coding aids identification of the probes.
Depending on the application, earthing
can be separate or grouped — with up to
nine probes sharing a common earth
connection. Probes can be used sepa-
rately or grouped in blocks of four as
required. The use of individual probes
having sufficiently long leads allows
connections to be made to widely sepa-
rated test points.

TECHNICAL SPECIFICATION
DATA INPUT
All values specified at 5:1 probe tip.

Number
16 data channels via BNC connectors.

Impedance
5MQ//13pF

Max voltage
—500V...+500V transient
—250V...+ 250V continuous

PM 3500 logic analyzer

P
e

Threshold

Channels 0-7 and 8-15 can be set independently.
Push button selection of TTL, ECL and Variable levels
TTL: +1.4V

ECL: —1.3V

VAR —10V to +10V continuously adjustable, front
panel monitor point

Max sensitivity
500mVp_p swing for 100MHz recording

Set up and hold times
1ns set up time, 2ns hold time, with respect to
internal active clock edge

Pulse width

3ns min with a signal swing of 400mV.

To ensure correct recording in sample mode at a/
times the pulse width must be one sample interval
plus 3ns e.g. 13ns for 100MHz

Skew
< 2ns channel-to-channel data skew

CLOCK

Source
Internal or external

Internal clock

X-tal controlled

10ns...20ms sample interval via front panel 20-
position rotary switch in 1-2-5 sequence

External clock

Input via front panel BNC connector

Parameters same as for data input

Clock rate 80MHz max

Threshold selection same as for channels 0-7
Minimum clock pulse width 5ns

Sampling on positive or negative going clock edge
Delay between external clock input and data input
13ns (typical)

Clock qualifier

Input via front panel BNC connector

Parameters same as for data input

Clock rate 80 MHz max

Threshold selection same as for channels 0-7
Sampling only occurs when qualifier input is ‘True’
at the clock edge. ‘True’ is selected for high ‘1" or
low ‘0" level.

In the ‘X’ position the qualifier is not used, 4ns
set up time and 3ns hold time with respect to
actual clock edge at probe tip

TRIGGER

Source
Internal, external or manual

Triggering

In Sample mode on signals having pulse widths of
one sample interval plus 3ns

In Capture mode on glitches =>3ns

Using trigger probes on signals with a clock rate
of 20MHz

PM 3500 logic analyzer 100MHz

Octal and binary displays. At all times heading gives clear indication of display mode, cursor word and
delay. The position of displayed words relative to the trigger word are given.



Internal

Trigger word recognition on 16 channels and
trigger qualifier (when employed)

Direct display and 100MHz triggering on 16 chan-
nels

Trigger word determined by channel switches
having positions ‘1", ‘0" and ‘X' (don't care)
Triggering occurs when there is a match between
selected trigger word and data stream

External

Input via front panel BNC connector

Parameters same as for data input

Threshold selection same as for channels 0-7
Triggering on positive or negative going clock edge

Manual
Via front panel push button

Trigger qualifier (17th channel)

Identical to external triggering, but used with internal
triggering

Selected via front panel push buttons ‘INT" and
‘EXT’

Triggering only occurs when trigger qualifier input is
‘True” at clock edge.

‘True' is selected for high ‘1" or low ‘0" levels

In the ‘X’ position the qualifier is not used

Trigger extension

17th trigger channel can be used with trigger
probes to extend the trigger word in multiples of
eight

Trigger delay '
Triggering can be delayed by 0...9999 clock pulses
via a single control to give center- and post-
triggering plus delayed triggering of the captured
data block. It can be continuously set to ‘walk’ or
run through the data stream.

START

Source
Automatic, external or manual

Automatic

The instrument starts itself automatically after a
display time that is adjustable from 1...10s. In com-
bination with the ‘walking’ facility of trigger delay
this gives pseudo real-time paging

External

Start request given by pulse on the front panel
BNC ‘External’ input having TTL level and negative
going edge

Manual
Via front panel push button

MEMORY

The memory format is 504 serial bits x 16 parallel
channels. In the ‘Compare’ mode the PM 3500 is
divided into two instruments, each having a memory
capacity of 248 x 16 bits

OPERATING MODES

Sample mode

Input signals are simultaneously clocked into the
memory at the sample clock transitions with respect
to the selected threshold level(s).

Minimum pulse width that is a/ways recorded is
one sample interval plus 3ns with a signal swing
over the threshold level of 2560mV

Capture mode

Used to capture glitches of less than one sample
interval and down to 3ns having signal swing of
400mV (4ns with 250mV)

Glitches are captured until the next clock edge and
displayed for one sample interval

Compare mode

Half the memory is used to store reference data
i.e. 248 x 16 bits. The other is then used to capture
a second data block. When displayed in logic form,
the 16-word table from the reference half is displayed
together with the equivalent table from the second

or trace data block. Any unequality between the
two captured data blocks is indicated in the heading
by the message ‘'UNEQ’ and in the table by inten-
sified digits.

Store ref

Reference data is acquired, stored and displayed
until the Compare mode is reset.

Search mode

Used to make continuous comparisons between
the 248 bit reference and trace data blocks.

When an unequality occurs, it is immediately in-
dicated in the heading together with the number
of comparisons made before unequality occured.
The two 16-word tables are displayed from the first
unequality onwards, intensified digits indicating the
unequalities in detail.

DISPLAY

Tube

Philips 10 x12cm 10kV
deflection.

Focus and intensity controls on front panel.

In the top part of the screen a continuous sum-
mary is given of the essential parameters and when
relevant, of the instrument'’s status

tube with electrostatic

Cursor

The cursor is 16 intensified serial words across all
displayed channels. The cursor word is the first of
the 16 words and it is displayed in the summary
heading in binary, octal or hexadecimal form to-
gether with its position relative to the trigger word.
It is positioned using three push buttons: two to
determine the direction in increments of one
sample interval or continuously, the third for fast
positioning in the captured data block.

Display modes
Timing, state tables and mapping

Time
16 channels grouped in 4 groups of 4 with a
horizontal time axis

Expand

Time axis can be expanded 10x to display 50
serial bits or 25 x to display 20 serial bits. Samples
are indicated by markers

The cursor word serves as the starting word in
expanded time displays

State

Binary, octal or hexadecimal

The 16-word cursor is displayed in tabular form and
all words are identified by their relative position
to the trigger word

The colour-coded micro-miniature probes are sup-
plied in touch, wire-wrap or hook styling. They can
be used singly or in groups of four. Common earth
connections may be used with up to nine probes.

Mapping

Each word is represented as a unique dot on the
screen by displaying the least significant word half
along the horizontal axis and the most significant
word half along the vertical axis.

The cursor is indicated by an intensified circle and is
read out in the summary.

The brightness of the dots indicates the frequency
of occurrence within the captured data.

Blank

Channels can be suppressed in sequence starting
with channel 15 by pushing the blanking ‘+' button.
Recalling is done with the blanking ‘—" pushbutton.
In Time mode the remaining channels are regrouped
in units of 4 channels over the entire display.

In the state modes blanking results in suppression
columns from left (CH 15) to right (CH 0).

In the MAP mode blanking shrinks the map in
steps from 8 by 8 bits, 7 by 8, 7 by 7, etc...
Because the entire screen is used an expanded
map view is obtained.

OUTPUTS
Via BNC connectors at rear side.

Trigger out
ECL level, low-high transition at trigger moment.

Start out

TTL level, low-high transition at start moment after
initialisation.

POWER SUPPLY

Power consumption
100W

Line voltages and frequencies
90-150V, - £10%
150-242V, - +10%

48-440Hz

Safety requirements
According |IEC 348 standards.

ENVIRONMENTAL

The environmental data are valid only if the instru-
ment is checked in accordance with the official
checking procedure. Details on these procedures
and failure criteria are supplied on request by
PHILIPS organization in your country, or by N.V.
PHILIPS” GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperature
—10°C... +40°C operating
—40°C...+70°C storage and transport

Humidity

21 days cyclic damp heat 25°C-40°C R.H. 95%.
Shock

30g: half sine wave shock of 11ms duration:
3 shocks per direction for a total of 12 shocks.

Vibration

3g vibrations in three directions with a maximum of
15min per direction; 10 minutes with a frequency
of 156-25Hz and amplitude of Tmm___: 5min with a
frequency of 25-55Hz and an amplitude of
O.Smmp_p.

DIMENSIONS AND WEIGHT

Height: 200mm

Width: 386mm
Depth: 470mm
Weight: 14kg

ACCESSORIES SUPPLIED

— Five PM 8800 probe sets each containing 4 mini-
probes

— Operating-Service manual

OPTIONAL ACCESSORIES

Trigger probe PM 8810
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Data test equipment

Unique combination of logic analyzer and

oscilloscope
Scope: 10MHz synchronous clock rate
Full 2mV sensitivity over full 25MHz -
n E w - Clock qualifiers
Good ergonomics for easy operation

Trigger sources, A, B, Composite, Ext and

from logic analyzer Display formats in binary, hexadecimal, octal

Logic scope
PM 3540

Analyzer:
16 display channels with 64-word memory

Compare mode facility
Built-in diagnostic routines

The PM 3540 logic scope combines a
16-channel T0MHz logic analyzer with a
versatile two-channel 25MHz oscil-
loscope to ensure complete, true logic
testing.

Fault location is achieved by the logic
analyzer section and the realtime oscil-
loscope display enables faults to be
analyzed and corrected.

The result is a compact, portable, test and
service instrument, capable of handling
both software and hardware problems.

Operation as a logic analyzer

The instrument will work either as a logic
analyzer with integral display, as an oscil-
loscope or as a powerful combination of
the two. The logic analyzer section is a
10MHz state analyzer — with micro-
processor control to provide maximum
display versatility and minimum hard-
ware.

It acquires data simultaneously over
16 channels. This data is stored in the
64-word memory and then displayed in-
dependently of the acquisition process.
The trigger system stops data acquisition-
freezing data present in the memory at
that instant.

The data is obtained using specially
designed probes for connection to the
circuit being tested. Input to the logic
sections of the PM 3540 is through three
multi-lead probe pods PM 8820 each
providing for eight inputs plus one earth
connection. Two probe pods are used for
the data and are for the clock and clock
qualifiers. They are of dedicated digital
design with high impedance and capac-
itance to cut interference and loading.
Miniature probes allow easy connection
to the circuit being tested and each is
colour-coded using resistor code for easy
identification. Difficult access points can
be reached with a flexible probe to ensure
minimum mechanical strain. Each probe
can be split from the stackable pods and
left in the system being tested. A wide
variety of probe terminations is available
with wire-wrap or hook tips.
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Choice of threshold levels

In the PM 3540 the incoming signal
passes through a threshold level selector
into an input latch. This provides a choice
of threshold levels either fixed TTL or
variable from —3V up to 10V to allow
matching to a variety of logic families.
Sampling is synchronous and thus, de-
pendent on the clock rate of the circuit
being tested. This is used to look at the
series of states present in the circuit
under test. Such state analysis is mainly
used to check through system software.
The PM 3540 can handle rates up to
10MHz and clock qualifiers allow condi-
tioned sampling. For example, using a
read signal from the system can ensure
that only read statements will be re-
corded. This ensures optimum use of the
memory.

Data storage is in a 64 word memory.
Versatility can be increased by using a
‘compare’ mode. A second 64-word me-
mory is used as a reference memory. New,
incoming data is compared with the total
contents of the reference memory. Any
inequalities thus identified are indicated
by a message in the display heading plus
intensified digits in the table. In the
automatic mode the refresh cycle is
stopped automatically when an inequality
occurs.

PHiLps

Word recognition triggering

The sampling process is stopped by a
trigger pulse which causes the flow of
data passing through the data memory to
be halted. The pulse can be supplied in
several ways but the most common is
wordt recognition triggering.

Word recognition consists of defining a
certain association of binary states re-
quired in the incoming parallel data.
When the incoming signals match the
word set, the trigger circuit puts out a
trigger pulse.

The trigger word is normally made up
the number of channels being displayed.
Data acquisition can be made more
selective by increasing the trigger word
using additional trigger probes.

Trigger delay facilities allow examination
of the data stream after the trigger point.
Triggering can be internal, using word re-
cognition, or manual, from the front panel.
The trigger word is set using the front
panel controls, in any format preferred by
the operator.

The trigger pulse can be delayed by up to
999 samples or events by selecting an
internal delay counter. Trigger word
expansion is also possible using addi-
tional trigger probes. It is also possible
to select a word from the data display
for storage as a new trigger point. Selec-



Logic display in binary, octal or hexadecimal

tion of this as a new trigger word allows
examination of a new block of captured
data down or upstream. This paging
facility can, for instance, be easily in-
corporated into a programmed service
fault-finding system.

An automatic mode allows the instrument
to retrigger periodically to update the
display, providing a pseudo realtime dis-
play.

Integral display

Several ways exist of displaying the data
frozen in the memory. The ideal as with
the PM 3540 is display on an integral
screen to allow the analyzer to be com-
pletely self contained. The use of micro-
processor control allows display flexibility
by simplifying formating of data on the
oscilloscope screen.

Three types of state table formating are
provided, binary, hexadecimal and octal.
The microprocessor is also responsible for
all logic control. This allows simple
ergonomic instrument control: for exam-
ple pushbutton setting and continuously-
displayed status information on the
display.

A two-dimensional cursor is provided to
simplify parameter setting. The cursor can
be moved both vertically and horizon-
tically. A special roll function allows
paging through the entire 64 word data
store — only 16 words are displayed at a
time.

Matching analyzer to oscilloscope
The logic analyzer/oscilloscope combina-
ton in Philips logic scope provides state
analysis together with oscilloscope timing
display. Considerable attention has been
paid to matching the two sections to
achieve precise cross-referencing be-
tween data- and timing-analysis.

The oscilloscope section is a sophisti-
cated service instrument providing high
2mV sensitivity up to 26MHz. It has two
vertical inputs separate from those of the
logic analyzer.

Trigger sources can be either vertical
input, composite, external or the logic

Logic comparisons for quick and convenient fault
analysis

analyzer section.

The design of the instrument ensures that
when the oscilloscope is triggered from
the analyzer, the signal delay is reduced to
aminimum. This ensures that the selected
channels of the trigger word itself is dis-
played.

The edge of the signal on which the
analyzer is triggered is displayed in the
timing mode which provides an exact and
easy cross-reference between state and
timing analysis. This is a necessity in
digital testing and cannot be achieved
by separate oscilloscope and logic
analyzer.

Apart from simplifying control and re-
ducing the hardware requirement the
microprocessor also provides compre-
hensive selftest facilities. These ensure
functional operation at every switch-on
and provide a set of switch-selectable
service tests for routine maintenance and
trouble-shooting.

There are nine different tests covering all
main operating functions in the logic
analyzer section to identify faults down to
functional level. The result is maximum
reliability and minimum downtime.

A unique trouble-shooting tool

The combination of logic analyzer and
versatile oscilloscope in one portable in-
strument provides a unique instrument
for a wide range of digital trouble-
shooting problems in design and research
laboratories, production environments
and in the field.
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Real-time displays for meaningful fault detection
and correction.

TECHNICAL SPECIFICATION

STATE ANALYZER
All values specified at probe tips of PM 8820

Data input

16 data channels via two multi-lead probes PM 8820
connected at right hand side of instrument.
Impedance

4MQ //6pF

Max. voltage

—50...+50V

Threshold

TTL fixed +1.4V

Variable: up to +10V continuously adjustable, front
panel monitor point.

Max. sensitivity

500mV 5 signal swing

Set up and hold times

30ns set up time, 2ns hold time with respect to
external active clock edge at probe tip

Clock

Input via third multilead probe PM 8820. Threshold
selection same as for data inputs. External sampling
clock rate T0MHz max. Minimum clock pulse with
20ns. Sampling selectable on positive or negative
going clock edge.

Clock qualifiers

Numbers: 3 clock qualifiers. Input via clock probe
(3rd PM 8820). Sampling only occurs when qualifier
input is ‘True’ at the clock edge.

‘True’ is selected for high 1" or low ‘0" level.

In the ‘X' position the qualifier is not used. 5ns set
up time and 2ns hold time with respect to actual
clock edge at probe tip.

TRIGGER

Source
Internal, external or manual

Exact cross-reference between state and time anal-
ysis is provided by the PM 3540 logic scope. The
real time oscillogram (upper signal) shows channel
No. O (the right-hand data channel) and the cor-
responding clock signal. The negative-going edge of
the clock signal (the trigger point) is itself displayed.




Internal

Triggerword recognition on 16 channels and trigger

qualifier.

Triggerword determined

— by specifying directly from the captured data by
operating STORE TRIG control. The first word of
the display will become new trigger word.

— be selection via CRT display, cursor and controls
1/+4, X and 0/ — in the required formats (Hex, Oct,
or Bin)

External, trigger qualifier

Choise external or trigger qualifier depends on trigger

word selection.

EXT. trigger BNC connector when Logic Scope is in

DATA and EXT. mode. Triggering only occurs when

trigger qualifier input is TRUE at clock edge. TRUE

is at high level (not connected is high level).

Manual

Via front panel push button

Trigger extension

The trigger qualifier can be used with trigger probes

PM 8810 to extend the trigger word in multiples of

eight.

Trigger delay

Triggering can be delayed by 0...9999 clock pulses

controlled via CRT and selection buttons + and —

ON/OFF switching of trigger delay by push button

START

Source

Automatic or manual

Automatic

The instrument starts itself automatically after a
display time of approx. 1s to allow pseudo real time
observations.

Manual

Via front panel push button

Memory

The memory format is 64 serial bits x 16 parallel
channels. In the compare mode a second memory
of the same size is used.

OPERATING MODES

Logic analyzer mode

By activating push button LSA/OSC the input signals
are simultaneously clocked into the memory at the
sample clock transitions with respect to the selected
threshold level.

Oscilloscope mode

Logic scope is acting as an oscilloscope in its own
right, plus selectable triggering from logic state
analyzer

Compare mode

A second 64 word memory is used to store reference
data. A captured data block is compared with the
reference data block. Any inequality between the two
blocks is indicated in the heading by the message
‘UNEQ’ and in the input table by intensified digits.
In the HEX and OCT mode both the input and
reference table are displayed. In the BIN mode only
the input data is displayed.

Store ref.

Data is transferred from input memory into reference
memory

Select

In the select mode the parameters can be specified
using the cursor and selection controls 1/+, X and
0/—

Display

CRT of oscilloscope. In the top part of the screen a
continuous heading is given containing the para-
meters and the status of the instrument.

Display modes

Hexadecimal, octal or binary. State tables of 16
words are displayed in 4 groups of 4 words. All
words are identified by their relative position to the
trigger word. The continuously displayed trigger
word can be specified in the selected format.
Cursor

In the select mode the cursor is identified by an
intensified digit and is positioned by the controls in
horizontal or vertical directions.

Roll

When the instrument is not in the select mode, the
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vertical cursor control is used as a roll function to
provide paging through the entire 64-word memory.
Blank

The horizontal cursor control is used to suppress
channels. In the sequence starting with channel 15.

OSCILLOSCOPE

CRT

Type

Philips D 14-125 rectangular mesh-type post deflec-
tion accelerator tube with 10kV accelerating voltage
and metal backed phosphor.

Screen type

P 31 (GH) phosphor standard

P 7 (GM) phosphor optional

Useful screen area

8 x 10cm

Graticule

Internal graticule with centimeter divisions and 2mm
divisions along the central axes. 10% and 90% lines
are indicated. Graticule illumination continuously
variable.

Y-AXES

Frequency response

DC: OHz...25MHz (—3dB)

AC: 2Hz...25MHz (—3dB)

Risetime

14ns

Deflection coefficients

2mV/div...10V/div 1-2-5 sequence. Uncalibrated,
continuous control between steps 1: > 2.5
Accuracy

+3%

Display modes

Channel A, Channel B, Alternate. Chopped at approx.
500kHz, Added, Channel B can be inverted.

Input impedance

1M Q//20pF

Maximum input voltage

400V (DC+AC peak)

Maximum deflection

Undistorted deflection of 24div. Shift range 16div
Signal delay

40ns visible

CMR-factor

100:1 at TMHz (A-B mode with 8div common
mode signal)

HORIZONTAL

Horizontal deflection can be obtained from either
the time base or from the signal source selected for
X deflection. In this case X-Y diagrams can be
displayed using YA, YY' the Ext. connector as a signal
source for horizontal deflection

Display modes

X-Y or X-Y/Y operation with X-deflection by: YA,
YB' External

X-INPUT

Frequency response

DC...1MHz (—3dB)

Deflection coefficient

500mV/div using Ext. connector. Vertical attenuator
coefficients apply when YA, or YB is used for
X-deflection

Measuring accuracy

+10%

Phase error

3° at 100kHz

TIME BASE

Modes

Auto-triggered

Time coefficients

0.5s/div...200ns/div 1-2-5 sequence. Uncalibrated
continuous control between steps 1:> 25; x10
magnifier extends max. sweep rate to 20ns/div.
Accuracy

+3%. Additional error for magnifier +2%

TRIGGERING

Trigger source
Internal:Y,, Yg, Composite, Data (vialogic analyzer)
External

Slope
+ or —
Trigger mode
Auto: 20Hz...50MHz
DC : OHz...50MHz
AC : 5Hz...50MHz
TV
Fully automatic triggering on TV video signals, auto-
matic selection of ‘frame’ and ‘line’ via time base
speed selector
Trigger sensitivity
Internal 1div or word triggering. External 500mV
Level range
Internal 16div typical. External —4V to +4V typical.
Automatically adjusted between limits of signal am-
plitude in position Auto
External trigger input impedance
1M Q//20pF
Maximum allowable input voltage
400V(DC +AC peak)
CALIBRATION
Calibrated voltage
1.2V +1% square wave
pP—p
Frequency
2kHz approx

POWER SUPPLY

Line voltages and frequencies

110, 127, 220 and 240VAC +10%, 46...440Hz.
The insulation between PM 3540 and line fulfils the
safety requirements of IEC 348 for metal encased
class Il instruments.

DC power source

22-27, VDC floating. input, 1.1Amax

Power consumption

40W

ENVIRONMENTAL CAPABILITIES

The environmental data are valid only if the in-
strument is checked in accordance with the official
checking procedures. Details on these procedures
and failure criteria are supplied on request by the
Philips organisation in your country or by N.V.
PHILIPS" GLOEILAMPENFABRIEKEN, TEST AND
MEASURING DEPARTMENT, EINDHOVEN, HOL-
LAND.

Ambient temperatures

+ 5°C...+40°C rated range of use

—10°C... +55°C operating

—40°C... +70°C storage and transport

Altitude

to 5000m (15000ft) operating

to 15000m (45000ft) not operating

Humidity

21 days cyclic damp heat 25°C-40°C R.H. 95%
Bump

1000 bumps of 10g, isine, 6ms duration, in each of
3 directions.

Vibration

3g vibrations of 15min in three directions. 0.5mm__
displacements with 10Hz-55Hz one minute cycle
Electromagnetic interference

Meets VDE, Grenzwertklasse B

Recovery time

Operates within 15 minutes coming from —10°C
soak, going intp 60% relative humidity at +20°C
room conditions

DIMENSIONS AND WEIGHT

Height: 150mm incl. feet
Width: 330mm

Depth: 445mm

Weight: 8kg (17.61b) approx

ACCESSORIES SUPPLIED WITH THE
INSTRUMENT

Front cover. BNC-banana adapter. Operating and
service manual. Two probes PM 8925. Three multi-
lead probes PM 8820

OPTIONAL ACCESSORIES

Extension kit PM 8819.
Trigger probe PM 8810.
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Philips microcomputer development system

Introduction

Economic aspects

Organizations with experience in the
development of software combined with
new hardware know that design costs
can easily exceed budget expectations. A
common cause is lack of proper system
analysis, and therefore lack of a well-
defined system specification. Another
important cost-increasing factor is gross
underestimation of the importance of
adequate design tools. Today’s micro-
computer-based systems cannot be
debugged efficiently with tools intended
for a different technology. In the system
integration phase in particular, debug-
ging time and costs can rise atronomi-
cally if the right tools are not available.
Many members of a project team may
then have to be involved in locating the
source or an error.

All these factors call for a powerful micro-
computer development system. Com-
panies who are new to microprocessor
technology, in particular, must rationalize
their total design efforts if they are to
survive economically.

In an organization employing highly-paid
software and hardware development en-
gineers, the capital invested in the right
microcomputer development system will
be recovered very quickly indeed — often
in a single project.

The Philips PM 4421 PMDS is a very
powerful aid to economic success in
microcomputer applications. The fact that

it is a true universal system, unlike many
other development systems available
today, means that it will support future
microcomputer-based projects, even if
different microprocessors are selected for
price, supply or performance reasons.

Powerful tool

The PM 4421 microcomputer develop-
ment system is a powerful tool to
increase efficiency in the design of micro-
processor- and microcomputer-based
systems. Development of such systems is
split at an early stage into separate hard-
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ware and software elements which later
must be integrated into a complete system
after both have been debugged sep-
arately.

The PMDS can provide significant time
and cost savings throughout the deve-
lopment process — both in the develop-
ment of the separate hardware and soft-
ware elements, and later in the system
integration phase.

The PM 4421 provides the software
designer with important development
aids such as a text editor, assemblers
and high level languages. The hardware
designer is supported by techniques like
real-time in-circuit emulation, tracing and
state analysis.

During the system integration phase, the
PM 4421's true real-time emulation capa-
bility can functionally exercise the com-
plete system under actual operating con-
ditions before final production com-
mittments are made. The often difficult
problem underlying an error in either
hardware or software can quickly be
solved using the PMDS. The block dia-
gram shows the project phases during
which the PMDS can provide valuable
development support.



Fully integrated system for development and
debugging of hardware, sofiware and system
integration

Universal system for microprocessors,
microcomputers and PROMs

Designed for both present and future
developments

Multiprocessor (target) system debugging
capability

Extensive breakpoint and trace facilities
PASCAL high-level language
Electronic design automation facility

Philips microcomputer development system

Philips
microcomputer
development system

PM 4421

Essential features of the PM 4421
PMDS

The PM 4421 is a complete development
system. It offers advanced software de-
velopment facilities and a true real-time
emulation capability. The PMDS is also
a universal development system, sup-
porting the 8085, the Z80 and the 6500
family initially, and other important micro-
processors in the near future. Its universal
capability means that only a minimum of
retraining is required on changeover to
different microprocessors, and that such
a changeover can be effected at mini-
mum investment in hardware and soft-
ware.

PMDS was designed with the ability to
handle future systems, as well as today’s.
The first support for a 16-bit machine will
be available shortly. And PMDS will sup-
port multi-microprocessor systems with
up to four parallel debuggers, able to
emulate a mixture of microcomputer ar-
chitectures in parallel.

PMDS ensures portability of software
between microcomputers by means of
the high-level language PASCAL.

And since PMDS is based on the highly
versatile Philips PM 4400 Compact Com-
puter system, it is not only an excellent
design tool for microcomputer-based
systems, but can also be used for engi-
neering analysis and administrative func-

allows the sytem to act as an instrumenta-
tion controller via the widely standardized
IEC-625 (IEEE-488) interface facility.
The whole PMDS concept is designed to
protect the user’'s investment in both
hardware and software by greatly redu-
cing the risk of obsolescence.

PMDS Software System

PMDS offers ‘state-of-the-art’ software

for highly efficient software development.

Software design and specifications reflect

years of experience in the Philips

Concern in both mini- and medium-size

computer programming and debugging

techniques.

The software package contains a disk-

based monitor controlling:

— control-command interpreter

— text editor

— cross-assemblers for the 8085, the Z80,
the 2650, the TMS 1000 and the 8048
and 6500 family; and more to follow

— high-level language PASCAL

— linker

— PROM processor

To control the run-time environment

during emulation, a powerful debugger

is already available for the 8085, the

Z80 and the 6500 family microprocessors.

This range will be extended shortly. Only

the assemblers, compilers, and to a

system dependent. Even so, target-sys-
tem dependence is kept to an absolute
minimum. All the software features of-
fered work together to help the user
design, test and correct programs in the
easiest, most efficient possible way.
Wherever possible, they also facilitate
the use of ready-made codes such as
library modules. An explanation of the
functions and benefits codes such as
library modules. An explanation of the
functions and benefits provided by the
PMDS software processors is given in
the following description.

Text editor

The text editor allows an assembler lan-

guage module to be entered via the key-

board and stored on floppy disks. The

module can then act as input fora PMDS

assembler.

If errors are found during assembly and

need to be corrected, or if the module

needs to be modified for any other rea-

son, than the text editor provides many

powerful commands to:

— insert or delete any number of lines at
any point in the module

— move or copy sections of code from
one part of the module to another

— insert into the module any selected part
(or all) of another module

— correct errors in a program line without

tions. In addition, an add-on option limited extent the debugger, are target- having to key-in the whole line again
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— examine any part of the module

— find the line(s) of the module with a
specified text string

— replace any text string by another in one
or many lines of the module with a
single command

— replace one string by another within a
pre-defined column range over more
than one line. This is a very powerful
feature that allows a misspelt mnemo-
nic, forexample, to be replaced through-
out the module with a single text editor
command. It will not cause unwanted
changes to other parts of the line.

Cross-assemblers

Cross-assemblers translate assembly-
language modules into object modules
that are acceptable as input for the
universal linker. As microprocessor ar-
chitectures and instruction sets vary
between models, it is necessary to pro-
vide a range of different assemblers.
Philips can provide cross-assembler
support for a wide range of microproces-
sors. Special generation methods allow
new cross-assemblers to be produced
quickly and at low cost. The large number
of common features in different cross-
assemblers facilitates retraining on
changeover to a new microprocessor
type. A few of the many advanced fea-
tures common to all PMDS assemblers
are:

— conditional code generation

— MACRO facility

— memory type specification

— error messages

— cross-reference listing

— modular support

— paging support

More information about these facilities
is given in the appropriate data sheets.

Linker

The linker joins user modules together

with any ready-made modules required

to form one machine-code program.

The locations of the modules and the

memory layout of the prototype are

entered into the linker or together with the
necessary object-code modules. The

PMDS linker is able to:

— change the memory layout at any time
without the need to reassemble any
modules

— check that all modules are being loaded
into the right memory type (RAM or
ROM)

— check prototype memory definitions
for logical errors .

—find and multiply defined externals in
user modules

— optionally search up to four floppy-disk
drives for modules required to satisfy
external references
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— allow user to control the start address
of a module or sequence of modules,
whenever necessary

— carefully check prototype specification
for logical errors such as overlapping
memory areas

— help debugging and program docu-
mentation by providing:

—a memory map which describes the
memory layout of the prototype in a
convenient reference form

— a load map showing the location of all
program modules with their memory
types and free areas

—a cross-reference table giving in al-
phabetical order the names and ad-
dresses of all externals and the places
in the code they are referred to

—help in error correction by giving a
large number of error messages in plain
English, advising what errors have been
detected and which control statements
caused them.

Promloader control

The PM 4491 PROM Programmer works
under remote control from the PM 4400
Compact Computer and its software.
The software element which drives the
programmer, the PMDS PROM pro-
cessor, supports an interactive key-
board-command language via which the
user specifies the required functions.
These functions include a variety of
operations involving machine-code pro-
grams on both floppy disk and PROMs.
All data transfers dealt with by the PROM
Processor take place via the PMDS sys-
tem memory and can be in either direc-
tion: to or from floppy disk or to or from
PROMs. The user can access and mani-
pulate the code while itis held in memory.

This flexible arrangement enables the

performance of numerous different tasks

with a relatively small range of com-
mands.

Some applications of the PROM Proces-

sor are:

— PROM programming. A machine-code
program can be loaded into PROMs
from a microprocessor load file created
with a linker, using a single command
per PROM. The PROM Processor
automatically verifies each data transfer
and, on completion, displays a check
sum of the transferred data which can
be used to identify the programmed
PROM

— PROM verification. The PROM con-
tents are compared with the memory
contents that may originate from a load
file or from another PROM. Any dif-
fering bytes are displayed on the screen.

— blank checking. Any non-zero bytes in
the PROM are displayed

—copying PROMs or reconstructing a
floppy-disk load file from PROMs

— examining and patching machine-code
programs. The memory contents origi-
nating from floppy-disk or PROM may
be displayed line-by-line in hexa-
decimal format. The user can change
the memory contents by retyping the
affected characters on the display, and
can store the changed version on floppy
disk or PROM. Lines to be examined or
changed can be accessed by referring
to symbols used in the original source
program

— creating machine code direct at the key-
board. The data may be typed in hexa-
decimal format and then stored on
floppy disk in the UMDS microproces-
sor load-file format, or programmed
direct into PROMs



— computing and inserting security-check
sums. This is a useful facility in applica-
tions demanding high system integrity

Debugger

The debugger controls the universal

debug unit and its options (emula-

tion memories, trace memory, event

counter etc.). This control is based on a

set of commands to be given by the user.

Five command classes of the debugger

can be distinguished:

— general commands. These are the com-
mands that are used only once during
a debugging session, such as start and
stop commands

— parameter setting commands. These
commands are used to put the hard-
ware debug unit into a particular posi-
tion; they may be compared to the
knobs on a conventional measuring
device

— emulation control commands which
control the emulation run

— debug commands, which are used to
inspect and intervene in the target-
processor operation results

—a load command to enter a load-
module into the target and/or emulation
memory

PMDS HARDWARE SYSTEM

Master system

The master system is built around the

Philips P 851 16-bit micro-mini CPU, and

incorporates the following functions

packed in a single cabinet with detach-

able keyboard:

— a system memory of 64k bytes

— a video display for interfacing with the
user

— a keyboard with extensive editing facili-
ties

— a floppy disk subsystem

— control units for internal and external
peripherals

All boards are of the double Euroboard

format, while the system bus is based on

the new Data Systems standard bus UPL

(main characteristics: 24 address lines,

16 data lines and multi-master capa-

bility). The PMDS is designed in such a

way that the system memory is completely

isolated from the emulation memory. This

gives full memory protection that is

essential for a system designed to debug

target systems.

Peripherals
The master system supports the following
peripherals:

— a fast character printer (180 char/s):
PM 4490
—a universal
PM 4491
— a digital cassette recorder: PM 4201

PROM  programmer:

In addition, a direct serial link (V 24)
allows communication with Intellec sys-
tems to transfer source files.

DEBUGGER

Universal debug unit

The PMDS has been designed from the
beginning as a UNIVERSAL system. One
of the features of the PMDS is the relati-
vely low investment in hardware, soft-
ware and training on switchover to a new
microprocessor. Philips realized this by
introducing a new concept: the universal
debug unit. All the control logic, emula-
tion memories and trace facilities are in-
dependent of the microprocessor archi-
tecture. The only change required is the
simple, and therefore low-cost, Micro-
computer Adaptor Box further referred to
as MAB. The MAB is located outside the
mainframe and attached to it via a dual
flat cable. The mainframe cabinet offers
space for two-universal debug units with
associated options. The primary function
of the universal debug unit is the control
of the emulation process. The design
ensures true real-time emulation for most
microcomputers. The emulation process
is stopped as soon as pre-defined break-,
point conditions are matched. The system
has two trigger points of 48 bits wide.
These bits are divided into an address
group, a data group, a status/control
group and a test probe group. The alloca-
tion of each group to the 48 bits can be
programmed to bit level. Each trigger
point has an associated match counter
which allows counting up to 256 matches
and a sync output to trigger an oscil-
loscope or a logic analyzer.

Moreover, a number of operating con-
ditions of the target system may be
checked, such as power failure, clock
failure, prototype reset and access to
‘non-existent’ segments (see under ‘map-
ping structure’).

Multi-processor debugging
The PMDS is capable of supporting four

HARDWARE ARCHITECTURE

universal debug units each of which is
connected to its own microprocessor
adaptor box (MAB). Every universal de-
bug unit (UDU) can have an associated,
dedicated emulation memory configura-
tion and trace facility. During emulation of
a multiprocessor system, each individual
UDU performs its function of tracing and
breakpointing independently. The UDUs
may, however, be coupled for synchro-
nization purposes.

MAPPING STRUCTURE

Mapping memory

The address space of the target system's
memory is divided into 256 segments,
each with a minimum of 256 bytes. The
segment size depends on the address
range of the target microcomputer. A
64k byte processor will have a segment
size of 64k divided by 256 is 256 bytes.
Each segment can be assigned to the
target system’'s memory, the UDU'’s
emulation memory, or can be given the
‘non-existent’ status. A segment can fur-
ther have the status ‘write-protected’.

Input-port mapping

The address space of the input is divided
into 256 segments. Each segment must
be assigned to the PMDS, the target sys-
tem, or be given the ‘non-existent’ status.
If the segment is assigned to the PMDS,
input will be taken from the PMDS key-
board or disk file.

Output-port mapping

Segmentation and assignment are iden-
tical to the input port mapping. The out-
put of a segment assigned to the PMDS
may go to the PMDS display or to a disk
file.

Clock selection for emulation

Three clocking methods are available:

— crystal clock

— programmable clock from the PMDS

—clock from an external source via a
BNC on the MAB
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Emulation memory

Two types of emulation memory are
available. First there is a very fast memory
to ensure real-time emulation. It has a
capacity of 8k or 16k bytes per module,
and up to four modules can be placed
into the system. The access time is ap-
prox. 130ns.

The second type is a dynamic memory
with a capacity of 8k, 16k, 32k or 64k
bytes per module. Up to four modules
can be built into the system and the
access time is approx. 450ns.

The memory types can be mixed. The
memory mapping facilities allow flexible
allocation under full user control.

Trace memory and event counter
Up to 255 sampled words may be stored
in the trace memory. Sampling may be
controlled by machine cycles, operation
code or test probe, with a sampling rate
of up to 5BMHz. The information in the
trace memory may be disassembled for
user convenience. Possible trace stop
modes are: pre, centre or post-trigger-
ing. The trace conditions are chosen with
the aid of two qualifiers.

The 24-bit event counter can count up or
down the various events in the system
such as absolute time (up to 8s with a

AUTOMATIC TESTING

PERIPHERAL SUPPORT

0.5us resolution), clock and instruction
cycles, interrupt-acknowledged cycles,
test-probe input and trigger points. The
event-counter window is user-program-
mable, giving full control of the start/
stop time.

Microcomputer adapter Box (MAB)
In the MAB, various microprocessor/
microcomputer architectures are hard-
ware-adapted to the UDU architecture
The interface between the MAB and the
UDU consists of a dual flat cable.
The characteristics below are common for
all MABs. The MAB is connected to the
target system’s microcomputer socket via
a flexible cable and the emulation probe.
There are two sockets on each MAB:
—an emulation socket for the target
microcomputer
— a simulation socket to accept the emu-
lation probe in the simulation mode (no
target system connected or available)
Each MAB is also provided with three
BNCs. Two of them supply sync. pulses
for an oscilloscope or logic analyzer, and
the third is the input for external clock
signals from a pulse generator.
At the time of introduction, the PMDS
supports the MAB-8085 up to 5MHz
(8085A-2 version) and the MAB-Z80 up

to 4MHz (Z80A version). The MAB-
6500 will support all types of this family,
e.g. 6502, 3, 4, 5 6, 7, 12, 13, 14
and 15 up to 2MHz (6500A version).

Test pod

For 8-bit microcomputers, two PM 8820
test pods may be connected to the
system. Each pod contains 8 test probes
with programmable threshold voltages.
One pod is connected direct to the sys-
tem, whereas the other is connected to
the MAB. For 16-bit microcomputers, one
test pod with 8 probes is available.
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Philips microcomputer development system

TECHNICAL SPECIFICATION

The PHILIPS MDS is based on the PM 4401
master system and configured in accordance with
the customer’s wishes. These wishes are translated
into options which are placed in the master system
cabinet, with the exception of peripherals, MABs
and test pods.

PM 4401 MASTER SYSTEM
CENTRAL PROCESSING UNIT (CPU)

Type

LS| mini-processor Philips P 851:

16 bit capability, 14 program registers, 160 micro-
programmed instructions, 64k-byte address range,
micro-diagnostics

MAIN STORE (RAM)

Type
Fast dynamic RAM: 64k bytes on one board

Access time
450ns for 16bits.

MASS STORAGE

Type
Mini floppy-disc drive FD 250

Capacity
Two or four drives with 320k bytes (formatted) each

Average access time
298ms

KEYBOARD

Model
Free-standing unit

Type

Alphanumeric, numeric and miscellaneous. Gener-
ates 128 ASClI-characters, with function control and
function codes. Serial data transmission allows input
of up to 800 characters per second to main frame.
Error checks built in. Indicators for 1/0, INPUT and
CAP/LOCK

Keyboard groups

Typewriter part: 53 keys

Special functions: 8 keys
Numeric pad: 18 keys

Cursor control/editing: 9 keys
User definable: 2 x 8 keys
Indicators: 3 light-emitting diodes

MONITOR

Type
Video display, P4 white

Screen size
12-in (30cm) diagonal

Alphanumeric representation
24 lines of 80 characters each

Graphical representation
7 x9 dots

Character set
128 ASCII characters

GENERAL PURPOSE HARDWARE OPTIONS

PM 4470 V24 SERIAL INTERFACE

V24 bit-serial of 20mA current loop.

Baud rate selectable between 110 and 9600 Baud,
input/output independent. Word length 5-8 bits.
Parity check. Cable lengths of up to 300 metres.

PM 4471 IEC-BUS INTERFACE
In conformity with |[EC-625 standard. Able to act as
a controller, talker or listener

PERIPHERAL EQUIPMENT
PM 4490 HIGH-SPEED LINE PRINTER

Printing data
Printing at a rate of up to 180 characters per second
over a width of 136 characters maximum on normal

paper

Character data

Set of 96 characters USASCII in a matrix of 9 x7
dots may be printed in normal, elongated or ex-
panded type

Self-test capability
Allows printing of a rotating, fixed alphanumeric
character pattern

PM 4491 UNIVERSAL PROM PROGRAMMER (see
also PM 8430 and PM 8431)

Universal programming

Programs bipolar PROM, PAL, MOS EPROM, FPLA,
PMUX, FPGA and diode matrix via ‘Programming
Pak’

Data storage
Standard 4k x8 (32k bit)
16k x 8 (128k bit)

RAM, expandable to

Data input/output

— LOAD data from master device to RAM

— VERIFY function to check data transferred from
master

— INPUT from serial port

— INPUT COMPARE function verifies a second input
of external data with that already in RAM

— OUTPUT through serial port

— PROGRAM device to manufacturer’s spec

Serial port

— RS 232C or 20mA current loop, full or half duplex

— Baud rate: external switch-selectable baud rates of
50, 75, 110, 134.5, 150, 300, 600, 1200, 1800,
2000, 2400, 3600, 4800, 7200, 9600 or 19200

— ASCII character format definition by internal
switch: parity ON/OFF, EVEN/ODD parity, ONE/
TWO stop bits

— Data transfer format: ASCII-Hex

— Data inversion of the incoming bit stream possible
by internal switch

Display
LED indicators of machine status and operating mode

PM 4493 EXTERNAL MINIFLOPPY-DISC SUB-
SYSTEM*®

This is a cabinet containing two disc drives (for
specifications see under MASS STORAGE) inter-
faced to the minifloppy-disc control in the PM 4401
master system

PMDS HARDWARE OPTIONS
PM 8400 UNIVERSAL DEBUG UNIT

Structure

The debug unit is designed for a multitude of tasks,
i.e. for a multitude of users. Its main functions are:
microcomputer control, real-time control, memory
and |/0O mapping

Triggering

Two breakpoints with 48 match condition bits each
are available. The match conditions are ‘0’, ‘1" or ‘X’
(don’t care) and may be set for address, data, control,
extended control and test probes. The breakpoint
settings allow numerous trigger combinations. Each
breakpoint is externally available on a sync-pulse
output.

Example of line distribution to monitor the target
microprocessor 8085.

— address 16 lines

— data 8 lines

— control 4 lines

— extended control 4 lines

— test probes, standard 8 lines

— test probes, extra 8 lines

together 48 lines of the target system

* Request price quote
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Philips microcomputer development system

Match counters
Two match counters able to count up to 256 matches

1/0 mapping
Partitions the target microprocessor’s input and out-
put address spaces into 256 segments

Memory mapping
Partitions the target micro-processor’'s memory
address space into 256 segments

PM 8410 TRACE FACILITY UNIT

Real-time memory

— memory depth: 255 history steps

— memory width: 48 traced lines divided into ad-
dress, data, status-control and test-probe lines

— trace frquency: d.c. to 5MHz

— trigger qualifiers: one external and two internal
trigger qualifiers enable conditioning of the trig-
gering to when a qualifier is true

— trigger modes: post-triggering, i.e. immediate break
emulation; centre-triggering, i.e. break emulation
after 128 traces; pre-triggering, i.e. break emula-
tion after 255 traces

— trace-clock sources:
machine cycle
opcode fetch machine cycle
instruction cycle
pos/neg transition-selectable
test probe

Event counter
— count range: 24 bits
— count frequency: d.c. to 5MHz
— modes: up and down counting (time out)
— count sources:
real time (0.5us resolution)
target micro-processor (tuP) clocks
t uP machine cycles
t uP instruction cycles
t P interrupt acknowledge machine cycles
test probe
each trigger point

DYNAMIC EMULATION MEMORIES

Type
Dynamic RAM memory

Capacity

PM 8411 32k bytes
PM 8412 64k bytes
PM 8415 8k bytes
PM 8416 16k bytes

70

Access time
450ns

PM 8413 FAST EMULATION MEMORY

Type
Static RAM memory

Capacity
8k bytes

Access time
130ns

PM 8414 FAST EMULATION MEMORY

Type
Static RAM memory

Capacity
16k bytes

Access time
130ns

Microcomputer Adapter Boxes (MABs)
External boxes with buffering/interfacing logic for
target microcomputer to and from UDU-bus. They
contain a socket for the target microcomputer, a
socket for simulation, two BNCs for sync.-pulse
output and one BNC for pulse generator input.

PM 8420 MAB-8085
Emulating 8085 up to 8085-A2 speed

PM 8422 MAB-Z80
Emulating Z80 family up to Z80A speed

PM 8424 MAB-6500

Emulating 6500 family up to 6500A speed
PROGRAMMING PAKS
PM 8430 PROGRAM PAK AND SOCKET
ADAPTER

For INTEL 2716 and Tl 2516

PM 8431 PAK AND SOCKET
ADAPTER

For INTEL 8741 and 8748; others optionally avail-
able

PROGRAM

TEST PODS

PM 8820 TEST POD FOR EIGHT TEST PROBES
Programmable threshold voltage

PM 8819 EXTENSION KIT FOR TEST POD PM 8820
PMDS SOFTWARE OPTIONS

PM 8460 CROSS-ASSEMBLER
Cross-assembler supporting 8085

PM 8462 CROSS-ASSEMBLER
Cross-assembler supporting Z80

PM 8464 CROSS-ASSEMBLER
Cross-assembler supporting 6500

PM 8470 PASCAL 8085"
Compiler to adapt PASCAL to the target micro-
processor’s object code

DEBUG PROCESSORS

The debug processor translates the wishes of the user
into actions of the PMDS' debug part. Five command
classes are available for this purpose:

— general commands

— parameter setting commands

— emulation control commands

— debug commands

— load commands

The following debug
lable

processors are avai-

PM 8480 DEBUGGER
Supporting 8085

PM 8482 DEBUGGER
Supporting Z80

PM 8484 DEBUGGER
Supporting 6500

PM 8490 SOFWARE PACKAGE FOR MASTER
SYSTEM PM 4401

This package contains the micro-computer indepen-
dent parts:

— MDS monitor

— Control command interpreter

— Text editor

— Linker

— PROM-processor

PM 8495 INSTRUMENTAL BASIC*

If the PMDS is used as an |IEC-bus controller, this
BASIC interpreter with extensions can be used to
support:

— |EC-bus instrumentation

— Plotter

— String handling

— Matrix operation (PM 8496 only)

* Request price quote



The PM 4421 Philips microcomputer
development system can be supplemented by
a number of hardware and software options to
provide real-time emulation capability for a
range of different microprocessor units.

The complete support system for the Intel
8085 microprocessor consists of:

Cross-assembler PM 8460
Debugger PM 8480
Microcomputer adapter box (MAB) PM 8420

Philips microcomputer development system

Intel 8085 support

SPECIFIC MICROPROCESSOR SUP-
PORT FACILITIES FOR PM 4421
PHILIPS MICROCOMPUTER DEVEL-
OPMENT SYSTEM.

Cross-assembler PM 8460

The cross-assembler is an automatic

extension of the standard PM 4421 soft-

ware package which translates assembly-
language modules into object modules
that are acceptable as input for the
universal linker. A range of cross-
assemblers are provided to cater for the
different architectures and instruction sets
of the various microprocessors available
and in common use today. New cross-
assemblers can be produced quickly and
at low cost thanks to special generation
methods. The large number of common
features in different cross-assemblers

facilitates retraining on changeover to a

new microprocessor type. A few of the

many advanced features common to all

PMDS assemblers are:

— conditional code generation. This
allows a system program to be changed
to meet different user requirements or
hardware configurations without hav-
ing to modify program modules.

— MACRO facility. This avoids the need
to key-in frequently repeated program
lines every time they are used. It also
allows the creation of structured data
tables in a versatile way.

— memory type specification.

Assembler directives are provided that
allow the user to specify which parts
of program or data areas must be in
RAM and which in ROM. This allows
the link editor to detect errors in map-
ping that could otherwise be difficult
to find.

— error messages. Each assembler detects
many different types of syntax errors
and gives a code letter to indicate
the type of error. Error types are
machine-independent, and need there-
for only be learnt once.

— cross-referencelisting. Thisis an alpha-
betic list of all user symbols giving

their values and the line number(s)
to which they are referenced. This
makes the understanding of large mo-
dules much easier.

— modular support. To allow modular
programming, it is necessary to specify
which part of a module needs to be
accessed by other modules and which
parts refer to other modules. T