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GENERAL INFORMATION

The information contained herein, are provided in connection with the usage of AFJ DDA55+
Discontinuous Disturbances Analyser and his options only. All information contained herein, is
subject to change without prior notice and cannot be duplicated, copied or reproduced in whole
or part, without prior written consent of the owner:

AFJ Instruments, Via Gavirate 16, 20148 — Milan, Italy

Phone: +39 02 91434850

E-mail: sales@afj-instruments.com

Website: www.afj-instruments.com

All efforts have been made to ensure the accuracy of the contents of this document. However,
the supplier can assume no liability whatsoever for any errors in this manual or their
consequences, direct and/or indirect.

SCOPE AND ORGANIZATION OF THE MANUAL
This Manual contains information and procedures required to install and operate AF) DDA55+
Click Analyser. The contents are generic for all models of Discontinuous Disturbances Analysers:
specific paragraphs, or parts thereof, will describe functionalities and operating modes pertinent
to the single models (DDA55+; DDA55+ with VCCl and DENAN Option), whenever appropriate.
The manual is divided into six sections as follows:

Section A Discontinuous Interferences Analysis
Section B General Information
Section C System Installation
Section D Operating instructions
Section E Application Notes
Section F Verification Protocol
STATEMENT OF COMPLIANCE

The AFJ DDA55+ Click Analyser is designed and built in accordance with:

— CISPR Publication 16-1-1: “Specification for radio interference measuring apparatus”; CISPR
Publication 14-1: “Limits and methods of measurements of radio disturbance
characteristics of electrical motor operated and thermal appliances for household and
similar purposes, electric tools and similar electric apparatus.”

WARRANTY

Systems, options and accessories thereof, manufactured and shipped under the AFJ Instruments

brand name, are warranted to be free from manufacturing defects for a period of twelve (12)

months from the date of shipment.

AFJ Instruments certifies that all products are tested and inspected to comply with the published

specifications originating from the Company. Calibration procedure includes Calculation of

uncertainty using ISO model and Traceability.

— The Warranty is provided “Ex-Works”: therefore, AFJ Instruments will be responsible of the
amendment of failures arising from ascertained manufacturing defects only.

— The Warranty will not be applicable in case of mishandling, unauthorized opening of the
cabinets, improper use, and unauthorized repairs. In such cases, the warranty will be
terminated.

— Arepair under warranty will not extend the original term of validity of the warranty itself.

— All products or parts thereof, to be subject to a warranty operation, shall be shipped to the
appropriate AFJ Instruments Warranty Centre, at Customer’s charge.

If a delivery back to the supplier is necessary AFJ Instruments recommends keeping the original

transport case. In such case, refer to the following Return Procedure.
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Return Procedure (RMA number)

To return the DDA55+ Click Analyser to AFJ Instruments, use the following procedure:

— Briefly describe the problem in writing (Service Requested form). Include the serial number
of the item being returned;

— Give details regarding the observed symptom(s), and whether the problem is constant or
intermittent in nature. If you have talked previously to AFJ representative about the
problem, provide such information also;

— Package the unit carefully, using the original boxes and packing materials, if possible. If not,
use the most protective envelope at disposal (Damages due to transport are not covered
from any guarantee);

— Before return the system back to AFJ, wait for RMA number (Returned Material

Authorization).

The SW provided with the systems, is released “as-is” and is not covered by any warranty, not
expressed, nor implied. However, AFJ Instruments is committed to correct, in a reasonable
timeframe, all possible discrepancies reported with respect to the product specifications,
through appropriate SW releases, free-of-charge.

Any changes, additions, extensions of the SW or FW originally supplied, will render the system
warranty invalid.

DISCLAIMER OF LIABILITY
In no event shall AFJ Instruments be held liable for incidental or consequential damages of any
kind whatsoever caused or alleged to be caused directly or indirectly by the usage and operation
of products herein, to customers or any third party, including, but not limited to, loss of use, loss
of profit or any commercial loss.

Products described herein, do not imply any stated or alleged fitness for use, or any feasibility
for business purpose, or expectation of profit. AFJ Instruments sole and only commitment is the
compliance with the published product specifications.

All information in this manual is given in good faith. However, AFJ Instruments shall not be liable
for any loss or damage whatsoever arising from the use of this manual, or any errors or
omissions herein.

WORKING CONDITIONS
The allowed temperature range during use of the device is +0°C to +45°C. In cases of storage or
transport this range may exceed by -20°C to +70°C.
Working relative humidity shall be 30% to 75%, atmospheric pressure shall be 86kPa to 106kPa
(860 to 1060mba). System is not influenced by direct solar radiation.
The click analyser is to use in dry and clean rooms. Avoid conditions like dust, air-humidity,
danger of explosion and aggressive chemical environment. During use a sufficient air circulation
is to realize. It is possible that condense water originates inside the device due to storage or
transport conditions. In this case realize a period of 2 hours for acclimatize without use.
Do not cover the ventilation holes. A distance of about 20cm must be maintained between the
rear panel of DDA55+ and any wall and about 5cm between the sides of DDA55+ and any
equipment or walls.

NOTICE:

The DDA55+ Click Analyser is supplied in proper special packaging due to its heavy weight. We
strongly recommend you to save packaging for next transport.
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CE MANUFACTURER DECLARATION OF CONFORMITY

Manufacturer AFJ INSTRUMENTS SRL
Via Gavirate 16
20148 Milano
ltaly

Product Type Click Analyser model DDA55+

We hereby declare that the aforementioned equipment complies with the requirements set
out in the Council Directive on the Approximation of the Law of Member States relating to:

- Electromagnetic Compatibility, Directive 2014/30/EC

IEC 61326-1 Electrical equipment for measurement, control and laboratory use - EMC
requirements - Part 1: General requirements

- IEC 61326-1 Class B (Emission)
- IEC 61326-1 (Immunity, laboratory)

- Low Voltage Equipment Directive (2014/35/EC) and EN 61010-1 (“Safety of Electrical
Measuring Apparatus”).
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CA

UKCA DECLARATION OF CONFORMITY

Manufacturer AFJ INSTRUMENTS SRL
Via Gavirate 16
20148 Milano
ltaly
Product Type Click Analyser model DDA55+

We hereby declare that the aforementioned equipment complies with the relevant
requirements of the below referenced specifications. The unit complies with all applicable
essential requirements of the directives.

Electromagnetic Compatibility Regulations 2016

Electrical Equipment (Safety) Regulations 2016

The Restriction of the Use of Certain Hazardous Substances in Electrical and Electronic
Equipment Regulations 2012

EN 61326-1:2021 Electrical equipment for measurement, control and laboratory use —
EMC requirements - Part 1: General requirements

- EN/IEC 61326-1 Class B (Emission)
- EN/IEC 61326-1 (Immunity, Laboratory)

EN 61010-1:2010 Safety requirements for electrical equipment for measurement, control,
and laboratory use - Part 1: General requirements
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SECTION A: DISCONTINUOUS INTERFERENCES ANALYSIS

A.1- CISPR 14-1
Domestic appliances, power tools and certain other products need to be measured for
discontinuous interference in the frequency range of 150kHz to 30MHz. Because the
interference generated by this product family is non periodic, the limits are relaxed
compared to continuous limits of conducted emissions.
The CISPR 14-1 standard applies to the conduction and the radiation of radio frequency
disturbances from appliances whose main functions are performed by motors and
switching or regulating devices, unless RF energy is intentionally generated (CISPR 11) or
intended for illumination (CISPR 15). It includes such equipment as household electrical
appliances, electric tools, regulating controls using semiconductor devices, motor driven
electro-medical apparatus, electric toys, automatic dispensing machines as well as cine
and slide projectors. Also included in this standard are: separate parts of the above
mentioned equipment such as motors, switching devices e.g. (power or protective) relays,
however no emission requirements apply unless formulated in this standard.
The CISPR 14-1 standard was designed to allow products interference level to be
suppressed according to annoyance level and emission shall be measured in terms of their
amplitude, duration and repetition Once the discontinuous interference has been
guantified, correct limits have to be applied.

A.2 » DEFINITIONS

A.2.1 ¢ CLICK

A disturbance which exceeds the limit of continuous disturbance not longer than 200ms
(Fig. A.1) and which is separated from a subsequent disturbance by at least 200ms (Fig.
A.2). Both intervals are related to the level of the limit of continuous disturbance. A click
may contain a number of impulses (Fig. A.3) in which case the relevant time is that from
the beginning of the first to the end of the last impulse.

Fig. A.1
| , Fig. A.2
I Tt 1
: ! :
2 200ms —L < 200ms : :
[
|
t—=—
<200ms —— Fig. A.3
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A.2.2 « OBSERVATION TIME
The observation time T is the time used for the calculation of the click rate N.

A.2.2.1 ¢ CISPR 14-1ED. 6.0

According to Sub Clause 5.4.2.1 of CISPR 14-1 Ed. 6.0 standard, the minimum
observation time T shall be determined at both frequencies specified for determining
the click rate N and according to the equipment operation, as follows:

a) If the EUT does not stop automatically, T is the shorter time of either:
— the time in minutes to register 40 clicks, or, where relevant, 40 switching
operations, or
= 120 min

b) If the EUT does stop automatically, T is:
— the sum of the durations of the minimum number of complete programmes
necessary to produce 40 clicks or, where relevant, 40 switching operations; or
— if after 120 min from the beginning of the test 40 clicks or, where relevant, 40
switching operations have not been recorded, the sum of the durations of the
minimum number of complete programmes that exceeds 120 min.

If the measurement of the clicks is carried out simultaneously at 150 kHz and 500 kHz,
it is sufficient to register 40 clicks at one of the frequencies.

The interval between the end of one programme and the start of the next programme
shall be excluded from the minimum observation time, except for those EUT for which
an immediate re-start is inhibited. For such EUT, the minimum time required to re-
start the programme shall be included in the minimum observation time.

A.2.2.2 ¢ CISPR 14-1ED. 7.0

According to Sub Clause 5.4.2.2 of CISPR 14-1 Ed. 7.0 standard, the observation time T
shall be determined only at 150 kHz and 500 kHz under the operating conditions
specified in the document. The following procedure shall be used for determining the
minimum observation time:

a) If the equipment does not operate according to a programme, the minimum
observation time is the shorter of:
—  the time in minutes to count 40 clicks at one of the two frequencies, or
— 120 min

b) If the EUT does operate according to a programme, the minimum observation time
is the duration of a complete programme if the click rate obtained from the
complete programme is less than or equal to 0,5 and the programme duration is
more than 20 min. Otherwise it is either:

— the sum of the durations of the minimum number of complete programmes
necessary to count 40 clicks at one of the two frequencies, or

— the sum of the durations of the minimum number of complete programmes
that exceeds 120 min, if 120 min after the beginning of the test 40 clicks have
not been recorded,

The same procedure shall be applied when, instead of counting the clicks, the click rate
is determined by counting the switching operations.

When case b) applies, the interval between the end of one programme and the manual
start of the next programme shall be excluded from the minimum observation time.

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08
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However, it is permitted to extend the observation time beyond the minimum and use
that value as T.

When counting 40 clicks (or switching operations) with a 4-channel-analyser, the
minimum observation time is the shorter observation time to reach 40 clicks at either
150 kHz or at 500 kHz. This observation time T shall be applied to the evaluation at all
4 frequencies.

The test report shall clearly state the used observation time for each frequency.

A.2.3 * CLICK RATE
The click rate N is number of clicks or switching operations per minute.

A.2.3.1+ CISPR 14-1 ED. 6.0
According to Sub Clause 5.4.2.2 of CISPR 14-1 Ed. 6.0 standard, the click rate N shall be
determined:

a) under the operating conditions specified in Clause 6 of CISPR 14-1, unless specific
operating conditions are given in Annex A of CISPR 14-1;

b) at 150 kHz and 500 kHz. The click rate determined at 500 kHz shall also be used for
the analysis at 1,4 MHz and 30 MHz.

The click rate N is in general the number of clicks per minute determined from the
formula N = n1/T, where nl is the number of clicks during the observation time T
minutes.

In alternative, for certain equipment the click rate N may be determined from the
formula N = n2 x f/T, where n2 is the number of switching operations during the
observation time T and f is a factor depending on the particular equipment, as given in
Annex B, Table B.1 of the standard (Table A.1).

For equipment for which Annex A and Annex B permit this alternative, the choice of
the method for determining the click rate is the responsibility of the manufacturer. The
factor fis only applicable when the second method is used.

A.2.3.2+ CISPR 14-1ED. 7.0

According to Sub Clause 5.4.2.3 of CISPR 14-1 Ed. 7.0 standard, the click rates shall be
calculated separately for each of the four frequencies specified in Sub Clause 5.4.2.1
(150 kHz, 500 kHz, 1,4 MHz, 30 MHz) using the observation time(s) determined
according to Sub Clause 5.4.2.2.

The click rate Nc is the number of clicks per minute determined from the formula Nc =
nc/Tc, where nc is the number of clicks during the observation time Tc (in minutes).

For certain equipment the click rate N may be alternatively determined from the
formula Ns = ns x f/Ts, where ns is the number of switching operations during the
observation time Ts and f is a factor depending on the particular equipment, as given
in Annex B, Table B.1 of the standard (Table A.1).

The factor f shall only be applied when the method of counting switching operations is
used. For equipment for which it is permitted to determine the click rate from either
counting the number of switching operations or measuring the clicks, the user may
choose between the two methods.
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Type of equipment Operating conditions Factor f
subclause

Thermostats for portable or removable room A.5 1,00
heating equipment
Refrigerators, freezers A.1.9 0,50
Cooking ranges with automatic plates A4.2 0,50
Equipment with one or more boiling plates A4.2 0,50
controlled by thermostats or energy regulators
Irons A.4.11 0,66
Sewing machine speed controls and starter A.10.1.2 1,00
switches
Dental drill speed control and starter switches A.10.1.2 1,00
Electro-mechanical office machines A.1.16 1,00
Slide projector picture change devices A7, A117.2 1,00

Table A.1 — Special equipment for which the click rate N is derived from
the number of switching operations

A.2.4 « LIMIT

The relevant click limit Lq for discontinuous disturbance is determined according to the
formula given in Sub Clause 4.4.2.3 of CISPR 14-1 Ed. 6.0 and CISPR 14-1 Ed. 7.0
standards: The click limit Lq is calculated by increasing the relevant quasi-peak Limit L
for continuous disturbances (Table A.2) increased by 44 dB for N<0.2, or 20log(30/N)
dB for 0.2<N<30.

Frequency (MHz) Limit Quasi-Peak (dBuV)
0.15-0.50 66-56
0.50-5 56
5-30 60

Table A.2: Limit L for household appliances

A.2.5 « SWITCHING OPERATION

One opening or one closing of a switch or contact. Independent of whether clicks are
observed or not. The measurement of disturbance generated by switching operations
shall be performed with the same program as has been chosen when determining the
click rate N at the following restricted number of frequencies: 150kHz, 500kHz, 1.4MHz
and 30MHz.

A.2.6 * ASSESSMENT OF COMPLIANCE
The EUT is assessed for compliance with the limit Lg in accordance with the upper
quartile method, for a time not less than the minimum observation time T.

a) If the click rate N is determined from the number of clicks, the EUT shall be
deemed to comply with the limit if not more than a quarter of the number of clicks
registered during the observation time T exceeds the click limit Lqg.

b) If the click rate N is determined from the number of switching operations (Table.
A.1), the EUT shall be deemed to comply with the limit if not more than a quarter
of the number of switching operations registered during the observation time T
produce clicks exceeding the click limit Lq.
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SECTION B: GENERAL INFORMATION

This Section contains a general description of the AFJ DDA55+ Click Analyser, including:
associated and optional accessories, equipment specifications and safety precautions.

REFER TO MANUAL.

THIS MANUAL IS AN INTEGRAL PART OF THE DDA55+ CLICK ANALYSER.

THE SAFETY RULES AND PRECAUTIONS IN THE MANUAL MUST BE OBSERVED.

AFJ INSTRUMENTS AND THEIR REPRESENTATIVES ACCEPT NO RESPONSIBILITY FOR
DAMAGES TO PERSONS AND EQUIPMENT AS RESULTS OF NON-OBSERVATION OF THE
RULES PRECAUTIONS IN THIS MANUAL.

B.1+ EQUIPMENT DESCRIPTION

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08

DDA55+ (Fig. B.1) is fully digital, microprocessor-controlled, super heterodyne-type
automatic test analyser covering the frequency range from 9kHz to 30MHz in
accordance with the requirements of CISPR 16-1-1 and CISPR 14-1 standards.

DIGITAL DiSCOMTINUOUS
DISTURBANCE AMALYAER

Fig. B.1: DDA55+ Click Analyser

DDAS55+ is a 4 Digital Direct Sampling Receivers in parallel with Digital Receivers NCO
Frequencies (150kHz, 500kHz, 1.4MHz, 30MHz). Each channel is provided with Peak and
Quasi Peak detectors fully comply with CISPR 16-1-1 standard. The way the Quasi Peak
detectors are designed, enables to automatically perform tests in full compliance with
the requirements of CISPR 14-1 standard, where requesting to test using an oscilloscope
(time-domain operation).

For the purpose of functional self-assessment, the analyser has a built-in pulse
generator, that can produce the entire set of single and multiple disturbance pulses, in
the various timing and shift configurations, as required by Tables 14 and F.1 of CISPR 16-
1-1. Powerful and user-friendly control software enables it to perform all tests, standard
and customized, in a very easy and fully automatic way. Based on a PC integrated
architecture with WINDOWS 10 Embedded OS, DDAS55+ click analyser is ready to
operate through 10.1” LCD display and advanced software for EMC testing for automatic
test setup, running and consistent report generation.

The PC totally controls the analyzer through a friendly application software, enabling the
operator to set all parameters according to CISPR 14-1 requirements or any other
specific needs.

12



All information collected by the DDA55+ during the test are displayed in real time on
10.1” LCD display, divided into a number of windows corresponding to the number of
internal RF channels. The main characteristic of the click analyser, is its ability to sample,
in parallel, the peak and quasi-peak levels of the four channels, to recognise and count
all clicks (short, long, continuous noise and switching operations), and store all numeric
and graphic data, like waveforms, in the PC hard disk. The PC-based operation of the
analyzer, means practically unlimited memory capabilities, and the ability to generate
assisted, or fully-automatic test reports.

B.2 « STANDARD SUPPLIED ACCESSORIES
The AFJ DDA55+ Click Analyser is supplied with the following STANDARD ACCESSORIES:

1

unihwWN

()]

Item Description

110/ 230Vac, 50 / 60Hz, 50VA Class | power cord

Unit-to-PC, LAN cross — cable, L=1.0 m (communication cable)
Stylus pen for Click Analyser touch screen display

F 3,15A FUSE

AFJ EMI Software USB-key

(containing: Operating Manual & Operating SW)

DDA55+ Certificate of Calibration

Keyboard

Mouse

Qty

RINR Rk

[ER

B.3 * OPTIONAL ACCESSORIES
To fulfil all set-up requirements, as specified in the relevant sections of CISPR 16-1-1 and
CISPR 14-1 standards, the following OPTIONAL ACCESSORIES are made available:

ITEM

DESCRIPTION

ORDER CODE

LISN, 9kHz to 30MHz single-phase, 2 x 16A, including
current variation counter for EN55014 (switching
operation).

LISN, 9kHz to 30MHz three-phase, 4 x 32A, including
current variation counter for EN55014 (switching
operation).

Switching box to be connected with DDA55+ and LISN
(any brand) for switching operation measurements,
In=32A three phase.

Switching box to be connected with DDA55+ and LISN
(any brand) for switching operation measurements,
In=100A three phase.

LS16C/10

LT32C/10

SWo04/32

SW04/100

B.4 « RELATED DOCUMENTS
The DDA55+ Click Analyser, perform electromagnetic compatibility measurements in the
domain of discontinuous interferences, in accordance with (but not limited to) the
following Harmonized European EMC Standards:
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CISPR 14-1: Limits and methods of measurement of radio disturbance characteristics
of electrical motor-operated and thermal appliances for household and similar
purposes, electric tools and electric apparatus - Part 1: Emission. This Standard applies
to the conduction and the radiation of radio-frequency disturbances from appliances
whose main functions are performed by motors and switching or regulating devices,
unless the r.f. energy is intentionally generated or intended for illumination. It includes
such equipment as: household electrical appliances, electric tools, regulating controls
using semiconductor devices, motor-driven electro-medical apparatus, electric toys,
automatic dispensing machines as well as cinema or slide projectors. The frequency
range covered extends from 9 kHz to 400 GHz.

CISPR 16-1-1: Specification for radio disturbance and immunity measuring apparatus
and methods Part 1-1: Radio disturbance and immunity measuring apparatus -
Measuring apparatus. This part of CISPR 16 is designated a basic standard, which
specifies the characteristics and performance of equipment for the measurement of
radio disturbance voltages, currents and fields in the frequency range 9 kHz to 18 GHz.
In addition, requirements are specified for specialized equipment for discontinuous
disturbance measurements. The requirements include the measurement of broadband
and narrowband types of radio disturbance. The requirements include the measurement
of broadband and narrowband types of radio disturbance.

CISPR 16-1-2: Specification for radio disturbance and immunity measuring apparatus
and methods - Part 1-2: Radio disturbance and immunity measuring apparatus -
Ancillary equipment - Conducted disturbances.

This part of CISPR 16 is designated a basic standard, which specifies the characteristics
and performance of equipment for the measurement of radio disturbance voltages and
currents in the frequency range 9 kHz to 1 GHz. Specifications for ancillary apparatus are
included for: artificial mains networks, current and voltage probes and coupling units for
current injection on cables.

IEC 61000-6-3: Electromagnetic compatibility (EMC) - Part 6-3: Generic standards -
Emission standard for residential, commercial and light-industrial environments.

This part of IEC 61000 for EMC emission requirements applies to electrical and electronic
apparatus intended for use in residential, commercial and light-industrial environments.
Emission requirements in the frequency range 0 Hz to 400 GHz are covered. No
measurement needs to be performed at frequencies where no requirement is specified.

IEC 61000-6-4: Electromagnetic compatibility (EMC) - Part 6-4: Generic standards -
Emission standard for industrial environments.

This part of IEC 61000 for EMC emission requirements applies to electrical and electronic
apparatus intended for use in industrial environments as described below. Emission
requirements in the frequency range 0 Hz to 400 GHz are covered. No measurement
needs to be performed at frequencies where no requirement is specified. This generic
EMC emission standard is applicable if no relevant dedicated product or product-family
EMC emission standard exists. This standard applies to a apparatus intended to be
connected to a power network supplied from a high or medium voltage transformer
dedicated to the supply of an installation feeding manufacturing or similar plant, and
intended to operate in or in proximity to industrial locations.
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B.5 « DDA55+ FRONT PANEL CONTROLS AND INDICATORS

DDASS5+

Fig. B.2: Front Panel

1 — STATUS INDICATORS LEDS (from left to right):

COLOUR

NAME

FUNCTION

RED

CISPR PULSE IN

The LED is lit when pulse generator input is activated

RED

CLICK PULSE OUT

The LED is lit when pulse generator output is activated

RED

RFIN

The LED is lit during measurements

2 — CISPR PULSE IN: Pulse generator input for CISPR pulses generator for performing tests
with pulse 2 and pulse 3 of CISPR 16-1-1 Table 14. See technical note at Section D.12.1 for
more information.

3 — CLICK PULSE OUT: Pulse generator output.

To avoid wrong connection of input signals, at the delivery the output connector is closed
with a plug showing the warning label: “REMOVE ONLY WHEN USING INTERNAL SIGNAL
GENERATOR” (Fig. B.3).

Fig. B.3

4 — RF IN: N-type female 50Q input connector for LISN connecting purposes.

5-10.1" LCD display.

6 — USB interfaces for connecting external keyboard and mouse.
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B.6 * DDA55+ REAR PANEL CONNECTIONS

Fig. B.5: Rear Panel

1 — POWER ON/OFF - FUSE, including power-on switch and two 5x20mm, 1 A slow-blow
fuses and Socket for power cord (use Class | type only).

2 — PC board with VGA/DVI interfaces, 4 USB ports, 3 audio jacks, 2 PS2-ports for mouse
and keyboard, LAN port (RJ-45 connector + Standard Category 5e cross — cable or better)
for connecting the instrument to an external PC.

3 — WARNING Labels: Maintain Ground Line to Avoid Electrical Shock & Line Voltage
Selector Inside; No User Serviceable Parts Inside; Do Not Remove Covers; Refer Servicing
to Trained Personnel; Replace Fuse Only with Fuse of Specified Type and Rating.
Recycling Warning; CE marking; Made in Italy statement.

4 — REMOTE CONTROL CONNECTOR for AFJ external devices (e.g. LS16C/10 and
LT32C/10).

5 — AFJ Product Label showing equipment Model, Serial Number, rated voltage and
frequency of power supply.

6 — EXT. REF. 10MHz IN and OUT (signal amplifier).
7 — COOLING FAN.
NOTE: ALWAYS leave sufficient space behind the instrument to allow enough air

circulation. Do not cover the ventilation holes. A distance of about 20 cm must be kept
between the rear panel of DDA55+ Click Analyser and any wall.
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SECTION C: SYSTEM INSTALLATION

Check the outside of the carton package to assess possible shipping damage: in case of
damage, possibly remove the device from the packaging, in presence of the Carrier.
Keep the packaging material available for further inspection with the Carrier, in case the
damage shows up after unpacking. In case of damage, immediately notify Carrier and
local AFJ Distributor or Sales Office, for report. Do not try to install a damaged unit. After
checking for device integrity, verify that all items listed and ticked on the CHECK LIST put
inside the packaging, are duly present. If not, send immediate report to your vendor. If
everything is OK, proceed in the INSTALLATION routine.

C.1+ PREVENTION AND SAFETY NOTE

The test instrument is SAFETY CLASS | equipment and must be connected to an
approved power supply socket, with proper earth wiring. Never interpose an extender
cable without earth wire, between the socket and the device. The protection fuses must
be replaced exclusively with fuses of the same type, rating and speed specifications.

Any adjustment, maintenance or repair operation on the receiver, implying opening of
the case, should possibly be carried out without power: if this turns impossible, such
operations should be carried out by an authorized person, well aware of the hazards
involved.

The user is sole responsible of undertaking all necessary provisions for the safe usage of
the receiver.

Power source check: On the rear panel, you will find a type plate. Please check whether
the receiver has been prepared for the correct power line voltage of your public power.
If the power supply voltage is different please inform AFJ Instruments or your AFJ
representatives.

Connecting the equipment to the power line: please use the supplied power cord for
connecting the DDA55+ Click Analyser to your public power supply. The power supply
must have an earth safety wire. Please check the earth connection on your power outlet
before you connect and turn on DDA55+.

C.2 * INSTALLATION PROCEDURE

C.2.1 « SYSTEM REQUIREMENTS

The DDAS55+ Click Analyser receiver incorporates a last generation PC with WINDOWS 10
Embedded OS. Regardless of Click Analyser model and software version selected, a USB-
stick is provided. Please contact AFJ Instruments or your local AFJ distributor for
information about software updates and upgrades.

The calibration data of the equipment are stored directly on NVM (non-volatile memory)
of the DDA55+ Click Analyser, so they do not need to be managed by the user.

For the processing of test data coming from AFJ DDA55+ Click Analyser the minimal
system requirements for external PC are:

PC®- compatible system, with PENTIUM IV® or AMD® processor, 400 MHz or above
512 MB-RAM or higher

1024 x 768 pixel monitor (suggested)

LAN port

OS VERSIONS: Windows 8 (Home Premium, Professional and Ultimate) and Windows
10 (Pro, Enterprise).
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C.2.2 « CONNECTION PROCEDURE

The AFJ DDA55+ Click Analyser needs to be connected to external keyboard and mouse to
be ready to operate through 10.1” LCD display (alternatively the connection of an external
monitor output (VGA/DVI) is also possible) for stand alone usage (preferred mode), as well
a direct connection via LAN-Ethernet to hosting PC, through a Category 5 cross-cable
(Cross cable is included in the delivery) as shown in Fig. C.1.

UTP CATS5 cross cable

ETHERNET LAN X 10/100 Mbps

A A
vyv

PC with Software program AFJ DDA55+ Click Analyser

Fig. C.1: DDA55+ Click Analyser connection procedure

C.2.2.1 « STAND ALONE USAGE

Once connected to external keyboard and mouse for stand alone usage, a working version
of the operating software is already installed on the PC integrated in the AFJ DDA55+ Click
Analyser. The operating software consists of two parts: the server and the client software.
The server software starts automatically by itself at the start-up of the operative system
(Fig. C.2):

| [ AF) DDASS Server
[DDAS5 Server Uersion: B1.080

Configuring HW: please wait...

HW Configuration Completed?

Fig. C.2: DDA55+ Click Analyser system start-up

When the server software has completed the hardware configuration (Fig. C.2), in order to
run the DDA55+ client software you have just to start it by double clicking the Click Meter
Software CMS blue icon on the Windows desktop or as an alternative, selecting Start =>
Programs => Click Meter Software CMS under the Windows graphic user interface (Fig.
C.3).

[— —

@ B3| Click Meter Software CMS
= .

AFJ Click | All Pragrams
Meter
Software c o [
ol || .
Fig. C.3: Click Meter Software CMS icon
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The following software window appears (Fig. C.4):

CLICK METER SOFTWARE CMS version 4,04 ~ - i

) CLICK METER SOFTWARE CMS ror coss

version 4.04

insTRUMENTS  START

WORK MODE

Connection
Server IP Address Server Work Path
127001 C\Users\user\Documents\AF.\

® DEMO O DDABS Digital Discontinuous Analyzer
DDAS5 CONNECTED

1stRUN

2nd RUN
® Full Manual

Language
® lisliano O English @ Francais @® Espanol @ Deuisch

Normative References
CISPR 14-1 Ed.6.0

DDAS5 CONNECTED

CLOSE

Fig. C.4: Click Meter Software CMS start-up

The “Server IP Address” of AFJ DDAS55+ Click Analyser is set by default to “127.0.0.1” and
it does not need to be modified by the end user. This address is called “localhost” and it
indicates “this equipment”, so it automatically informs the software which unit is
controlling (AF) DDA55+ Click Analyser itself).

The “C:\Users\utente\Documents\AFJ” is the server working directory of the software for
all DDA55+ Click Analysers and it shall be introduced on the “Server Work Path” section.

You can now safely run the AFJ DDA55+ software for the first time (refer to next section
D).
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C.2.2.2 « REMOTE CONTROL USAGE

In order to install the program to a remote PC with Ethernet port, please follow the next
steps:

PERFORM THE FOLLOWING STEPS

STEP 1 - After connecting the Analyser to an appropriately grounded mains, ensure that all
the electrically powered devices connected to the DDA55+ in the measurement set-up, be
connected to a common ground. Connect the PC power cord to a grounded outlet, too.
Connect via LAN-Ethernet the DDA55+ to an external remote control PC through either a
UTP Category 5 cross cable or a standard Ethernet LAN 10/100 MB cable.

STEP 2 — If the software is not already installed, insert USB-stick in an USB port, from
Windows Explorer locate the “DDA55+ Click Analyser/Operating SW” folder on your AF)
USB-stick and double click on “AFJ)_Click Meter Software CMS_X.XX" file (Fig. C.5).

AF) Click Meter
Software
CMS_ 414
Fig. C.5 — Windows Explorer of AFJ USB-key

STEP 3 — AFJ DDA55+ Click Analyser software installation.
Now the Installation Wizard starts automatically: please click “Accept” on next window, as
it appears (Fig. C.6).

|

For the following components:

Microsoft MET Framework 4 [x86 and x64)

Please read the fallowing license agreement. Press the page dawn key to

zee the rest of the agreement.
MICROSOFT SOFTWARE
SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 4 FOR
MTCROSOFT WTINDOWS OPFRATTNG = |

E’I | iew ELLA for printing

Do you accept the terms of the pending License Agreement?

If pou chooze Don't Accept, install wil close. To install you must accept

this agreement.
Accept h | Don't Accept I
Fig. C.6: Installation of .NET Framework 4.0

The installation of the last complementary application installs .NET Framework 4.0.
Wait until the procedure will forward you to the proper receiver installation, in the next
step.

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08 20



STEP 4 — AFJ Click Meter Software CMS installation.

The Installation Wizard starts automatically.

On next window (Fig. C.7), to proceed forward click “Next >” (click “Cancel” to exit
installation).

On next window (Fig. C.8), you can accept the default parameters or as alternative
“Browse...” a different path (or write directly a different folder name) for storing the
installation files.

%) Click Meter Software CMS (BT AR ) Click Meter Software CMS [
Welcome to the Click Meter Software CMS Setu Select Installation Folder
Wizard
The installer will guids pou through the steps required to install Click Meter Software CMS on pour The ingtaller will install Click Meter Saftware CMS to the fallawing folder.

computer.
Toinstalin this folder, click "Mext". To install to a different folder, enter it below or click "Browse",

FEolder.

C:\Program Files [xB6]\AFJAClick Meter Software CMSh Browse

"WARMIMG: This computer program is protected by copyright law and intematianal treaties. e S e B e L L DT T
Unautharized duplication or distibution of this program, or any portion of it, may result in severe civil
or criminal penalties, and will be prosecuted to the maximum extent possible under the law.
@) Everyone
) Just me
A — |
Fig. C.7: AFJ Click Meter Software CMS Setup Wizard Fig. C.8: Select Installation Folder window

window

Here you can also calculate the necessary disk space by clicking “Disk Cost” (about 31.9
Mb for AFJ Click Meter Software CMS).

You can install AFJ Click Meter Software CMS for Everyone (all User Accounts listed in the
Control Panel) as suggested, or only for the current user (not recommended).

Now the installer is ready to install AFJ CMS Click Meter Software on your computer.

You can also go back to revise previous step by clicking “< Back” (or click “Cancel” to exit
installation: this is the last warning).

Please click “Next >” to complete the installation (Fig. C.9).

At the end, the message “Click Meter Software CMS has been successfully installed”
appears, The Installation Complete window appears (Fig. C.10).

) Click Meter Software CMS B 4] Click Meter Software CMS g
Confirm Installation @ Installation Complete @
The installer is ready ta install Click Meter Saftware CHS on your computer. Click Meter Software CMS has been successfully installed.

Click "Mext" to stat the installation Click "Close’ to exit

Please use Windows Update ta check for any critical updates to the MET Framewark.

[ camcel | [ <Back | [ Mews | Cancel < Back
Fig. C.9: Confirm Installation window Fig. C.10: Installation Complete window

Now click “Close” to exit the installation procedure.

Please use Windows Update to check for any critical updates to the .NET Framework,
which time to time are released to fixe security issues, software bugs, etc.
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STEP 5 — DDA55+ Server Work directory mapping.

Once the installation of AFJ Click Meter Software CMS has completed on the remote
control PC, it is necessary the mapping of the shared "C:\Users\utente\Documents\AFJ”’
DDA55+ Server Work directory on the same PC.

Open “Windows Explorer” on the remote control PC, click on “Computer” icon and then
click on “Map network drive” button (Fig. C.11).

v —
ee) [% s Computer » |
Organize = System properties  Uninstall or change a program  Map networkdrive  Open Control Panel
7 Favorites « Hard Disk Drives (1)
B Desitop Local Disk {C:)
i Downloads ||| —
%L Recent Places e
J PRG_LOCAL ) =
() & Map Network Drive e 2 (\\192.168.2.14)
) Libraries ] = —
~ | == 1
Eo t .
j MD(WE" : What network folder would you like to map?
o Music
| Pictures 4 Specify the drive letter for the connection and the folder that you want to connect to;
B Videos
Drive: z -
% Computer
B Local Disk (C) Folder ~ [ Browse..
8 progetti (11192.168.2.14) (P:) Example: \\server\share
2% aff (\192.168.2.59) (T:) [¥] Reconnect at logen

59 documentazione 2 (\192.168.2.]
&2 commerciale (\\192.168.2.14) (W
5 tecnici (\192168.2:14) (Y:)

7] Connect sing different credentials

Connect to a Web site that you can use to store your documents and pictures.

€ Network

! UT183-PC Workgroup: ELADG] Finish Cancel

Pracessor: Intel(R)

Fig. C.11: Map Network Drive window

Select the desired “Drive” label (for example “Z”) and insert the Server IP Address of the
DDAS55+ Click Analyser in the “Folder” field (for example “\\192.168.2.59”).

Press “Browse...” button, select “AF)” directory and press “OK” button (Fig. C.12).

- - -
@) 1% » Computer » ~[#][Seorhca. o
— = = — =
Organize ~  System properties  Uninstall or change aprogram  Map networkdrive  Open Control Panel - 1 8
< Favorites 4 Hard Disk Drives (1)
B Desictop Local Disk (C)
i Downlosds —
3 6B free of 207 %
%1 Recent Places 3R Iesof 0T B
PRG_LOCAL 4 Network Location (5) @ @ Map Network Drive
__ progetti (\192168.214)

(& Libraries 4% i What network folder would you like to map? =
) Documents 3
& Music Specify the drive letter for the connection and the foldel g,,.c For Folder
&) Pictures 100 336 -
B Videos Drive: Z - Select a shared network folder

Folder: \4192168.2.59 )

M Computer ~
[_C put @ Network
& LocalDisk(C) Bample: W\servershare AR
5 progeiti (\192168.2.14) (P) %] Reconnect at logon i
Spb an (19216829 (T) [7] Connect using different credentials CMS DATA FILES

d tazione_2 (119216821
BB e e £V Connectto 2 Web site that you can use to CMS SETTINGS
& commerciale 192168.214) W e
53 tecnici (\192168.214) (¥ 3
- ) 188 ELAD-PC
L R » 18 FLAVIO_RC530 I
M UT183-PC
UT183-PC Warkgraup: ELADGRP Memory: 600
Lk Processor, Intel(R) Core(TM) 3 CP.. [skenen roter ] [ ]

Fig. C.12: AFJ directory selection

Insert the following credentials:

— User = “AFJ)”

— Password = “DDA55”

Flag “Remember my credentials” and press OK (Fig. C.13).
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Organize v System properties Uninstall or change a program Map netwerk drive Open Control Panel g~ M @
Y Favorites 4 Hard Disk Drives (1)
B Desktop Local Disk (C1)
J& Downloads =
- 143 GE free of 297 GB =
1 Recent Places 1
J\ PRG_LOCAL 4 Network Location (5) Map Network Drive =
progetti (\1192.168.2.14) (& B
55 Libraries Atternpting to connect to \\192.168.2.59\f]
374 GE fre= of 031 GB
[ Documents
& Music < commerciale (\\192.168.2] Cancel b
= ey |
5] Pictures < 100 GB free of 233 GB
Videos
8 Windews Security ==
e " Enter Network Password
& Local Disk (C) Enter your password to connect to: 192.168.2.59
9 progetti (1\192.168.2.14) (P9)

s afj (\W192168.259) (T2)

58 documentazione_ 2 (W192.168.21
55 commerciale (\\192.168.2.14) (W |
5 tecnici (\\192.168.2.14) (¥:)

UT183-PC\AF)
e locuments and pictures

[7] Remember my credentials
€ Network

Use another account

. UT183-PC Workgroup: ELADGRP Memor

b Il Cor T 3P | 1

Fig. C.13: Credentials network confirmation

Flag '""Reconnect at login”, “Connect using different credentials” and press Finish (Fig.
C14).

B e

Organize = System properties

_—— < [41 ||| seorcica. £

Uninstall or change a program  Map network drive  Open Control Panel [
7t Favorites

B Desktop
# Downloads

4 Hard Disk Drives (1)
Local Disk ()

Gl of 297 Gl
8, Recent Places 143 GB free of 297 GB
PRG_LOCAL

0 @
=z

4 Network Location {5) © @ Map Network Drive

progetti (11192.168.2.14)
Libraries

|

Documents

) Music

374 GB free of 931 GB What network folder would you like to map?

commerciale (\1192.168.2}

<z £ Specify the drive letter for the connection and the folder that you want te connect to:
= = —
[ Pictures e, 1000GB free of 233 GB

NiC » Folder: \\192.168.259\af] =
8 Computer

&, Local Disk (C) Example: \\server\share

S progetti (\192.168.2.14) () [#] Reconnect at logon

5% afj (\192.168.2.59) (T2)

&3 documentazione_2 (\\192.168.2.1
2 commerciale (\1192.168.2.14) (W
S5 tecnici (\1192.168.2.14) (v:)

[¥] Connect using different credentials

Connect to s Web site that you can use to store your documents and pictures.

€ Network

! , UT183-PC Workgroup: ELADGRP Memery: 600

Processor: Intel(R) Core(TM) i3 CP...

Fig. C.14: End of the procedure

Now you can see on the remote control PC the new network “Z:” mapped to the DDA55+
Server Work directory (Fig. C.15).

T compas s
—

- \ "I Search Co.. 0
Organize > System properties  Uninstall or change a program | Map network drive | Open Control Panel B~ @
0 Favorites 4 Hard Disk Drives (1)
B Desktop

Local Disk (C)

% Downloads

%) Recent Places # 1433 GE free of 257 GB :
|, PRG_LOCAL 4 Network Location (6)
afj (\\192.168.2.59) (Z)
ﬁl—jL ‘:Sjj“am 8 GB free of 55,6 GB
o Music
[ Pictures
Videos

1% Computer
&L, Local Disk (C3)
2 ofj (W192168.259) @)

UT183-PC Workgroup: ELADGRP Memory: 6.00 GB
&k Pracessor: Intel(R) Core(TM) 3 CP..

Fig. C.15: Network mapped to DDA55+ Server Work directory
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Run the AFJ Click Meter Software CMS on the remote control PC and set the following

parameters (Fig. C.16):

— Server IP Address -> IP of the DDA55+ Machine (for example “192.168.2.59”);

— Server Work Path -> the network drive we have mapped in the previous steps (for
example "Z").

CLICK METER SOFTWARE CMS version 4,04 ~ H =

3] CLICK METER SOFTWARE CMS roross

version 4.04

insTRUMENTS START

WORK MODE

Connection

Server IP Address Server Work Path

o2 155250

@ DEMO © DDABS Digital Discontinuous Analyzer
DDAB5 CONNECTED

Mode
@ Easy CISPR @ Full Manual

Language

@ ltaliano  © English @ Francais @ Espanol @ Deutsch

Normalive References
CEI EN 55014-1:2008-01

DDAS5 CONNECTED

CLOSE

Fig. C.16: AFJ Click Meter Software CMS settings

NOTE: When DDA55+ Click Analyser is connected via LAN cable (either cross or standard),
it is normal to receive a Limited or no connectivity warning: anyhow the communication
between PC and equipment is active and running properly (Fig. C.17).

L2

Fig. C.17: Limited or no connectivity warning indication

You can now safely run the AFJ DDA55+ software for the first time (refer to next section
D).
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SECTION D: OPERATING INSTRUCTIONS

D.1 e START OF THE APPLICATION
Once the installation procedure has been successfully completed, the start of the application

will result from the following sequence.
You can find a link to the AFJ Click analyser Software CMS directly as a Windows Desktop icon or
as an alternative, selecting Start => Programs => Click Meter Software CMS under the Windows

graphic user interface (Fig. D.1):

‘ Click Meter Software CMS

AFJ Click »  AllPrograms

Meter

Software |-, R |
Seorch prograrms and fiies D

CMS | it

Fig. D.1: Starting the AFJ DDA55+ application

When the program is loaded, the MAIN COCKPIT window appears (Fig. D.2):

CLICK METER SOFTWARE CMS version 4.04

] CLICK METER SOFTWARE CMS o oo
INSTRUMENTS START

WORK MODE
Connection
Server [P Address Server Work Path
12?D.l11| CUsers\user\Documents\AFJy
® DEMO O DDABS Digital Discontinuous Analyzer
DDASS CONNECTED
Mode

2nd RUN
O Easy CISPR ® Full Manual

Language

@ ltaliano. O English @ Francais @ Espanol ® Deutsch

Normative References
ABALEEE CISPR 14-1 Ed.6.0

REPORT

DDAS5 CONNECTED

CLOSE

Fig. D.2: MAIN COCKPIT window

The picture above refers to the DDA55+ stand alone usage. The functions of the software are
the same when the equipment is used with a remote control PC.
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The software is organized with the following pages (Fig. D.3):

1. START: starting working settings

=

(Connection — Mode — Language — Normative References)

w
z
=

&)

2. SETTINGS (SET): hardware settings for the test to run

E

[0

3. FIRST RUN (1% RUN): start/stop First Pass of the test to run

o’
W
o
(et
=

4. CALCULATION (CALC): analysis of the First Pass results (run or loaded)

5. SECOND PASS (2" RUN): start/stop Second Pass of the test to run

(o

o
i
=
=

6. RESULTS: final results after Second Pass (run or preview)

)

o
m
oW
=
=
o

7. ANALYZE: graphical analysis of the final results

8. REPORT: generation and visualization of the final test report

9. OPTIONS: software options configuration

10. PULSE GEN: pulse generator settings and usage

=

11. CLOSE: software close

Fig. D.3: Software organization window
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D.2 e START

The START page (Fig. D.4) is accessed by pressing the START button on the left side of the
MAIN COCKPIT window (Fig.D.2) and it is organized in the following way:

WORK MODE

Connection
Server IP Address Server Work Path
127.0.0.1] C:\Users\user\Documents\AF J\

® DEMO O DDASS Digital Discontinuous Analyzer
DDASS CONNECTED

® Full Manual

@ lialiano O English @ Francais @ Espanol ® Deutsch

MNormative References
CISPR 14-1Ed.6.0

Fig. D.4: START page

D.2.1 e Connection

After turning on, the equipment is automatically connected to the Server IP address “127.0.0.1”
and to the Server Work Path “C:\Users\utente\Documents\AFJ” and so the software runs on
DDAS55+ Digital Discontinuous Analyzer mode directly and this configuration appears on the
START page where it is possible to select two different modes to operate: DEMO and DDA55+
Digital Discontinuous Analyzer (Fig. D.5).

Connection

@ DEMO © DDASES Digital Discontmuous Anabyzer
DDASE COMNNECTED

Fig. D.5: Connection mode selection window

In this case the software shows the DDA55+ CONNECTED message to indicate that the
equipment is properly connected and recognized by PC.

D.2.2 e Mode
It is possible to select between two different working modes: Easy CISPR mode and Full Manual
mode (Fig. D.6).

Mode
© EasyCISPR @ Full Manual

Fig. D.6: Working mode selection window

Selecting Easy CISPR mode, the software will load in the SETTINGS page the limits according to
the standard and it will not allow any modification. Selecting a type of EUT requiring the
calculation of the N click rate from the number of switching operations, the f factor will be
automatically set (see chapter D.3.1. for detailed information). The internal attenuators will be
set by default to 20dB for each channel and limited modification will be allowed according to the
set value of the external attenuator after checking the dynamic range.
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All these restrictions are not applied selecting Full Manual mode, where the end user can set the
software according to his specific needs.

D.2.3 ¢ Language

It is possible to select the language of the software and the reference standard for the
measurements (Fig. D.7).

Language

@ ftaliano O English @ Francais ® Espanal @ Deutsch ® P

Fig. D.7: Language selection window

D.2.4 e Normative References

Selection of the reference standard for the measurements among the previous CISPR 14-1 Ed.
5.2, the last CISPR 14-1 Ed. 6.0 and the next CISPR 14-1 Ed. 7.0 (Fig. D.8).

¢ i
CIEPR 14-1 Ed.E.0
CISPR14-1 Edb.2

Fig. D.8: Standard selection window
Push GO to access to the next page.

D.3 ¢ SETTINGS

The SETTINGS page is accessed by pressing the SET button on the left side of the MAIN
COCKPIT window (Fig. D.2) and it allows to set all the hardware parameters of the device for a
new measurement.

D.3.1 ¢ CISPR 14-1 ED. 6.0
Selecting CISPR 14-1 Ed. 6.0 standard, the following SETTINGS page appear (Fig. D.9):

- Calculation Rules Display Settings

Washing machines - Snapshot Pre Triggrer [ms]

Click Rate N calculated for 150 kHz.500 kHz (CISPR 14-1 Ed.6.0) Gate Time [ms]
and based on Reflevel

O Click Measurements dBjdiv

o - f= General Seftings
Rx 150 kHz Limit [dBuV] m Rx 1.4 MHz Limit [dBuV] Work Dir

C\Users\Marco\D 1S\AF\CMS DATA FILES
Re500 kHz Limit [dBuv] [[EXME]  Rx30 MHz Limit [dBuV] s Do el X

Folder.

Hardware Settings WASHING MACHINES [ New |

Rx 150 kHz Att [dB] Rx 150 kHz Input Offset [dB] Setup Dir

Rx 500 kHz Att [dB] Rx500 kHz Input Ofiset (48] [JEEIIER DDAS5Setupl.set
Rx 1.4 MHz Att [dB] Rx 1.4 MHz Input Offset [dB] HD Free Memory Space: 11165GB

Rx 30 MHz Att. [dB] Rx 30 MHz Input Offset [dB] rOperaingMode —————————————————————
External Att [dB] _ Rec Data & Events (preview allowed) v
Remote NONE -

Switching Operations Sefings

Min Current Variation (A)
Filter Number
End Of Test
Time Limit [min] max 900
¥ Time limit for continuous interference Time[ms]

® Total Click/Switching Operation number
(150 kHz , 500 kHz)

Fig. D.9: SETTINGS page for CISPR 14-1 Ed. 6.0
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According to Sub Clause 5.4.2.2b of CISPR 14-1 Ed. 6.0 standard, the click rate N shall be
determined at 150 kHz and 500 kHz. The click rate determined at 500 kHz shall also be used for
the analysis at 1,4 MHz and 30 MHz (See Chapter A.2.3.1 for detailed information).

The values of all hardware parameters are saved into the setup.set file. By default it is present
the SetupO.set file, anyhow it is possible to create, save and load many Setup files. See Chapter
D.3.5.2 for detailed information.

D.3.2 ¢ CISPR 14-1 ED. 7.0
Selecting CISPR 14-1 Ed. 7.0 standard, the following SETTINGS page appear (Fig. D.10):

Calculation Rules Display Settings

Refrigerators and freezers - Snapshot Pre Triggrer [ms]

Click Rate N calculated for 150 kHz 500 kHz,14 MHz.30 MHz (CISPR 14-1Ed 7.0 | | Gate Time [ms]
and based on Reflevel

® Click Measurements dB/div

O Switching Op. (Auto f) @ Switching Op. (Manual f) ~General Seftings -

Rx 150 kHz Limit [dBuV] Rix 1.4 MHz Limit [dBuV] Work Dir.

C\Users\MarcolD 1s\AFJ\CMS DATA FILES
R 500 kHz Limit [dBuv]  [IER Rx 30 MHz Limit [dBuV] i HeshibscabocumantiAt N

Folder

Hardware Setings REFRIGERATORS [ New |

Rx 150 kHz Att [dB] _ Rx 150 kHz Input Offset [dB] 0 = ——
Rx 500 kHz Att. [dB] Rx 500 kHz Input Offset [dB] ) DDAS5Sstupl.set

Rx 1.4 MHz At [dB] R 1.4 MHz Input Offset [dB] HD Free Memory Space: 111.65GB

1 Operating Mode
External Att [dB] _ Rec Data & Events (preview allowed) v

Remote NONE =

Switching Operations Setings —————————————————————————————
Min Current Variation (A) m
Filter Number

-End Of Test -
Time Limit [min] max 900

¥ Time limit for continuous interference Time[ms]

¥ Total Click/Switching Operation number SAVE LOAD
(150 kHz , 500 kHz) SET SET]

Fig. D.10: SETTINGS page for CISPR 14-1 Ed. 7.0

According to Sub Clause 5.4.2.3 of CISPR 14-1 Ed. 7.0 standard, the click rate N shall be
calculated separately for each of the four frequencies specified in Sub Clause 5.4.2.1 (150 kHz,
500 kHz, 1,4 MHz, 30 MHz) using the observation time(s) determined according to Sub Clause
5.4.2.2 (See Chapter A.2.3.2 for detailed information).

The values of all hardware parameters are saved into the setup.set file. By default it is present
the SetupO.set file, anyhow it is possible to create, save and load many Setup files. See Chapter
D.3.5.2 for detailed information.
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D.3.3 ¢ CALCULATION RULES

For each selected standard (either CISPR 14-1 Ed. 6.0 or CISPR 14-1 Ed. 7.0), before measuring it
is possible to set the calculations rules to follow selecting the type of EUT from the list (Fig.
D.11), specifying if the calculation of the N click rate is determined either from the number of
clicks (Click Measurement checkbox) (Fig. D.12) or from the number of switching operations
(Switching Op. (Auto f) checkbox for automatic setting of the f factor; Switching Op. (Manual f)
checkbox for manual setting of the f factor when using DENAN OPTIONS) (Fig. D.13).

If Switching Op. (Auto f) checkbox is flag, the software will consider the f factor of the selected
EUT during calculation.

If the Easy CISPR mode is selected, selecting a type of EUT requiring the calculation of the N click
rate from the number of switching operations the f factor will be automatically set.

For each of the four channels the IF threshold limit in dBUV, that must be exceeded to detect a
signal, can be set (i.e. Rx 150 kHz Limit [dBuV]).

If the Easy CISPR mode is selected, the limits will be automatically set to the values defined into
the standard and it will not be possible to modify them.

If the Full Manual mode is selected the limits can be manually set by the operator according to
his needs.

It is possible to create a First Pass Preview (Simulation) just setting the calculation of the N click
rate from the number of switching operations. See Chapter D.3.5.2 for detailed information.

Calculation Rules

ashing machines

Wacuum cleaners
Floor polishers
Coffee grinders
'|Coffee makers and espresso makers with integrated grinder
Fully automatic coffee makers
I Kitchen machines
Massage apparatus
U Fans
Extractors and range hoods
Hair-dryers, fan heaters
| Refrigerators and freezers
Washing machines
i Dish-washers
Tumble dryers
| Centrifugal dryers
Razors and clippers
Sewing machines
Electric type writers
Paper shredders
| Cine projectors
Slide projectors
S Milking machines
Lawn mowers
¥ Air conditioning equipment
{Handheld (portable) motor-operated toals
Transportable (semi-stationary) motor-operated tools
= Soldering equipment, soldering guns, soldering irons and similar
I Glue guns

Total Click/Switching Operation number Y m

Fig. D.11: EUT selection window
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Calculation Rules

Type of Eut v

Click Rate N calculated for 150 kHz.500 kHz (CISPR 14-1 Ed.6.0)
and based on

O Click Measurements

@ Switching Op. (Auto f) @ Switching Op. (Manual f) = _
Rx150kHz Limit[aBuv] [[EXME Rx14mrzLimitaewy) [EXNE
Rxs00kHzLimit[aBuv] [EXHE  Rx3ommzumieey  EENE

Fig. D.12: Calculation Rules window from the number of clicks

Calculation Rules

Type of Eut v

Click Rate N calculated for 150 kHz.500 kHz (CISPR 14-1 Ed.6.0)
and based on:

® Click Measurements

O Switching Op. (Auto f) ® Switching Op. (Manual f) f= -

Ra1s0kHz Limit(dBwY] G Rx14mrzumiesey)  [EXE
Rx 500 kHz Limit [dBuV] re3omHz Limitaeuv]  [[EEHEN

Fig. D.13: Calculation Rules window from the number of switching operations

D.3.4 ¢« HARDWARE SETTINGS

The internal attenuation level can be set for each channel (i.e. Rx 150 kHz Att. [dB]) (Fig. D.14).
This means that, if a value of 20dB is selected for a channel, a hardware attenuator of 20dB is

set at the input of each channel, and the software keeps account of such value during the
display.

Hardware Settings

Rox 150 KHz At [dB] B3 B R 150 kiiz Input Ofiset (5] [JECIIE]
Re500 kHz At [5] [[EIIRG R 5%0 kHz mput Ofiset (<51 KNG
Rx 1.4 MHz Att. [dB] Rx 14 MHz Input Ofiset [d5] [ECINE
Rx30MHz At (5] EJIR Rx30 vz mput ofiset (aB] | 00 [
External Att [dB]

Remote Remote Set NEUTRAL ~

Fig. D.14: Hardware Settings window

If the Easy CISPR mode is selected, the value of internal attenuation level for each channel will
be automatically set by default to 20dB and limited modification will be allowed according to the
set value of the external attenuator to guarantee the proper the dynamic range: this will allow
to work in the linear zone of each channel and then to get correct measurements, avoiding
possible saturations of the input stage of the equipment and so to get wrong results.

For example if the value of the external attenuator is set to 0dB (NONE), the value of the
internal attenuation level for each channel can be set either to 20dB or to 30dB; if the value of
the external attenuator is set to 10dB, the value of the internal attenuation level for each
channel can be set either to 10dB or to 20dB. In case of wrong settings the software will

automatically set the value of the internal attenuation level for each channel to guarantee the
proper dynamic range.

In Fig. D.15 the value of the external attenuator is set to 0dB (NONE) and if the operator sets the
value of the internal attenuation level for the 150kHz channel to 10dB, before starting the

measurement the software automatically gives a warning message with the automatic setting of
that internal attenuation level to 20dB.
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o swich MR B = L
ieizLimitjobwv] TR Fx:| i?ﬂsm -
¥ :

re Seftings —————— | g R i
' 1.4 MHz: 20dB
30 MHz : 20dB

Dynamic range check based on external attenuator set. Mew intemnal attenuators

Rx 500 kiHz Alf. ¢

roc 1 4wk At (98] ECTRE 1 )
mal Al [2B] NONE

Hemate MNOME -

Fig. D.15: Example of automatic settings of internal attenuation levels with Easy CISPR mode

Rec Data & Eventz (praview aflowad)

In Fig. D.16 the value of the external attenuator is set to 10dB and if the operator sets the value
of the internal attenuation level for the 150kHz channel to 30dB, before starting the
measurement the software automatically gives a warning message with the automatic setting of
that internal attenuation level to 20dB.

Dymamic range check based on external attenuater set. New internal attenuators
sebs

150 kHz 1 20c8

500 kHz : 20d8

L4 MHz: 2048

rx 1 amrzan (05] IR 7+ v o ||
R 30 M-z An (65]  EJIRE 7o 20 vz inp

Extermal Alt |

} kHz np:

Fig. D.16: Example of automatic settings of internal attenuation levels with Easy CISPR mode

In Fig. D.17 the value of the external attenuator is set to 10dB and if the operator sets the value
of the internal attenuation level for the 500kHz channel to NONE (0dB), before starting the
measurement the software automatically gives a warning message with the automatic setting of
that internal attenuation level to 10dB.

Hard e | Dynamic range check based on estemnial attenuator set, bews intemnal attenuaters

Yy 150 K- A T He 150 kHz he I

Fix 150 KHz At [dB] _F...Lu He ing: |
roxs00 ke A [45] [TENCRRE R 500 ke np: | aireard
R4k A (o8] NI m 0 4 virics | SR SRS
Rx 30 MHz At [dB] _ Foe 30 MHz Inp ||

Extemal Al [dB]

Remaole NOMNE -

Fig. D.17: Example of automatic settings of internal attenuation levels with Easy CISPR mode

If the Full Manual mode is selected, the value of internal attenuation level for each channel can
be manually set by the operator and the software does not give any warning message with any
automatic setting.
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In case the signal at the input of the equipment should not exactly match the actual value of the
disturbance (e.g.: IF output of an EMI receiver), an offset value can be set for each channel, in
order to equalize the two readings (i.e. Rx 150 kHz Input Offset [dB]).

The purpose of the External Att. [dB] is to correct the displayed value in case an attenuator is
placed between the disturbance source and DDA55+. It works in a way similar to that of an
OFFSET, but the attenuation value is fixed.

With Remote it is possible to select the NONE v
appropriate AFJ remote device model:

— LS16C/10 and LT32C/10 LISNs;

— SWO04/32 and SW04/100 Switching Boxes. LISNLT32C

When the appropriate remote device model is LISN L516C

selected, the remote settings key is made SwW04/3¢

available. Click on it to open phase selection SwWo4/100

window (Fig. D.18). Fig. D.18: Phase selection window

D.3.5 ¢ SWITCHING OPERATIONS SETTINGS
The Switching Operation Settings box (Fig. D.19) allows to set the parameters necessary for the
detection of the number of the EUT switching operations.

switching Opearations Sattings

Min Current Variaton (A)

Filter Mumiber

Fig. D.19: Switching Operation Settings window

— The Min Current Variation (A) allows to set the minimum value of the EUT current variation
suitable for the detection of a switching operation;

— The Filter Number allows to select the digital filter for the detection of a switching
operation. This number is set by default to 1 with reference to the actual filter designed on
the equipment. The future introduction of new filters will allow to increase the list of the
selectable filters.

D.3.6 ® END OF THE TEST
The End Of The Test parameters (Fig. D.20) can also be set. Therefore, the operator can decide
how the automatic stop of the test can be programmed:

End Of Test
Time Limit [min] max 300

Time limit for continuous interference Timelms]

Total Click/Switching Operation number
(150 kHz , 500 kHz)

Fig. D.20: End Of The Test window

— By the time limit in minutes: Time Limit (min);

— If the continuous disturbances exceed a set time value: Time Limit For Continuous
Interference Time (ms);

— If a set maximum number of clicks / switching operations are reached either at 150kHz or at
500kHz: Total Click / Switching Operation number (150 kHz, 500 kHz).
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NOTE: the automatic stop of the test is possible reaching the maximum number of switching
operations if the calculation of the N click rate is determined from the number of switching
operations (Switching Op. (Auto f) checkbox for automatic setting of the f factor; Switching Op.
(Manual f) checkbox for manual setting of the f factor when using DENAN OPTIONS) (Fig. D.13).
If the Easy CISPR mode is selected, selecting a type of EUT requiring the calculation of the N
click rate from the number of switching operations the f factor will be automatically set.

If the test stops because the maximum number of clicks is reached, the following warning

message will appear, indicating that the parameters of Switching Operations Settings box (Fig.
D.19) need to be adjusted:

Warning. Sw. Op selected: Automatic stop, Tot clicks RX1>MAX

D.3.7 ¢ DISPLAY SETTINGS

The Display Settings box (Fig. D.21) allows to set the real time display for each channel on the
FIRST RUN and SECOND RUN pages.

Display Seftings

Snapshot Pre Triggrer [ms]

Gate Time [ms]
Reflevel

dB/div

Fig. D.21: Display Settings window

— Snapshot Pre Trigger (ms): it defines into the snapshot the time before the discontinuous
disturbance to check the measurement before the discontinuous disturbance itself;

— Gate Time (ms): it defines the refresh time for Peak and Quasi Peak detectors during
measurement (similar to dwell time for EMI receiver);

— Ref level: definition of the maximum reference level;

— dB/div: number of dB per division.

D.3.8 * GENERAL SETTINGS

At the first turning on, the software will ask for setting the working directory (Fig. D.22). By
default the “C:\Users\utente\Documents\AFJ\CMS DATA FILES” working directory will be
created, including all the subfolders defined by the operator for the different tests (Fig. D.23).

-General Settings
Work Dir:

C:\Users\Marco\Documents\AF J\CMS DATA FILES

Folder.

WASHING MACHNES New | Ghange

Setup Dir

DDAB5SSetupl_lrons.set

HD Free Memory Space: 121.62GB

Fig. D.22: General Settings window
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Folder:
WASHING MACHINES | New |

Fig. D.23: Folder of the Tests

Selecting New button the operator can create a new subfolder (Fig. D.24).

Folder n

SetFolder Name

MNew ELIT

[oK]

Fig. D.24: New Folder Creation

The new subfolder will be added to the list of the existing subfolders that can be selected
pushing Change button (Fig. D.25).

Folder n

Choose Folder Name
ASHING MACHINES

CMS SETTINGS
IRONS
REFRIGERATORS
WASHING MACHINES

Fig. D.25: Existing Folders Selection

Each subfolder created by the operator includes all the “Test_n" subfolders for the different
tests. An automatic “n” counter test will be always set and added at the end of the name of the
created subfolder. This counter is saved on the Default.xm! configuration file and it will be
increased any time a new measurement is performed (file saved on the “C:\
Users\utente\Documents \AFJ\CMS SETTINGS” folder).

The counter will be increased just at the First Pass running. For any running test there will be
just one First Pass and many Second Pass, further te Second Pass Preview (Simulation).

It is possible to create a First Pass Preview (Simulation) selecting the calculation of the N click
rate from the number of switching operations on Calculation Rules window (Fig. D.13): in this
case at the selection of FIRST RUN page the software will asked for performing either a real
measurement or a simulated pass (Calculation of N click rate in manual mode or not) (Fig. D.26).

n.ul:l |:|||E| )

Mode Working: Switching Operations. Calculate N in manual mode?

Fig. D.26: First Pass Preview selection window
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For creating a First Pass Preview the software will ask for setting the two necessary parameters
to calculate the N click rate: the measurement duration and the number of switching operations
(Fig. D.27).

|.||.
e

Mode Working Swilching Operabons. Calculate N in manual mode?

Test Duration 120

n Swilching operalions m

Electro-mechanical office machines

Pl ADD SWOP Manual Test
Fig. D.27: First Pass Preview parameters settings window

After parameters settings, the confirmation of those values is given pushing ADD SWOP Manual
Test button. The following First Pass Preview confirmation message appears (Fig. D.28):

Create manual first Run with 120 min duration and 56 switching operations?

Lys JL N |

Fig. D.28: First Pass Preview confirmation message

Proceeding in this way the software will create a new “\1stSwop_Manual” folder including the
created xml files of the First Pass Preview.

For each test it will be always possible to have a single First Pass either simulated or real: on the
software it will be possible to recognize if the loaded First Pass is either simulated or real from a
label with either “Manual sw. op. 1st Pass” or “Click 1st Pass” indication located at the upper
right side on the form of the measurement results (First Run box in CALCULATION page) (Fig.
D.36 or D.37).
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The Second Pass Preview will not be possible in case of First Pass Preview and if this one gave
the value of N2 30 the software will give a FAIL on the test and it will ask for a real first pass.
Inside the working directory the end user will find either “\1st” or “\1stSwop_Manual” folder for
the first pass, “\preview” folder for the Second Pass Preview if required, “\2nd” folder for the
last performed second pass and the possible “\2nd_oldn” folders for the past performed second
pass.

It is possible to load a previous test selecting it through the “Load Test” button present on the
CALCULATION page and choosing the main directory of the test (with inside the “\1st”, “\2nd”...
subfolders). This operation will not affect and modify the working directory sets on the
SETTINGS page.

The text files with the main information of the performed tests are inside on the xml files like
“TEST1RX0.xml”, “TEST1RX1.xml”, “TESTIRX2.xml” and “TEST1RX3.xml".

Setup Dir: shows the current setup file.

To save it the SAVE SET button must be selected (the software will ask for the confirmation of
the name and of the saving “C:\ Users\utente\Documents \AFJ\CMS SETTINGS” folder).

In case of selection of a wrong saving folder, the software will ask for choosing the same saving
“C:\ Users\utente\Documents \AFJ\CMS SETTINGS” folder.

To load a stored setup the LOAD SET button must be selected (in this case the software will give
the possibility to browse the hard disk for searching the correct folder and file).

D.3.9 ¢ OPERATING MODE
The Operating Mode box (Fig. D.29) allows to set the different modes to operate during
measurements.

Operating Mode
L Rec Data & Events (preview allowed) v
Rec Data & Events (preview allowed)

Rec Events Only (preview not allowed

Fig. D.29: Operating Mode window

D.3.9.1 ¢ REC DATA & EVENTS

This is the standard operating mode to operate that allows to record during measurement all

the data and all the events. The results saved with this operating mode allow:

— to display on the ANALYZE window (see Chapter D.8 for detailed information) the waveforms
of the detectors and the current absorbed by the EUT for each event on the four channels;

— the Second Pass Preview (see Chapters D.6 and D.7 for detailed information).

When using this operating mode the maximum time limit in minutes (Time Limit (min)) that

can be set is 120 minutes (Fig. D.30).

Switching Oparations Selings —J eri:-.immu Maode
Min Cusrant Vanation (A) w
i sl — Rec Data & Events (preview allowed) -
Filter Number ‘

End Of Tast

Time Limit ] maot 120 EEEEE

F3 Time limitfor continuows intederence Time[ms]
SAVE LOAD
Total Chck number Max m SET SET

Fig. D.30: Rec Data & Events Operating Mode

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08 37



D.3.9.2 ¢ REC EVENTS ONLY

This operating mode allows to record during measurement the events log only. The results
saved with this operating mode allow to display on the ANALYZE window (see Chapter D.8 for
detailed information) the recorder events only (the display of the waveforms and the Second
pass Preview are not allowed).

When using this operating mode the maximum time limit in minutes (Time Limit (min)) can be
extended to 1440 minutes (24 hours) (Fig. D.31).

End Of Test

Time Limit [min] max 1440
Time limitfor continuous intederence Time[ms]

Total Chek number

Fig. D.31: Rec Events Only Operating Mode

Push GO to access to the next page.

D.3.10 e DENAN OPTIONS

The Denan Options box (Fig. D.32) allow to perform measurements fully compliant to DENAN
LAW Part. 10 Emission Japanese standard with the evaluation of Extra Long Clicks and Denan
Rules where these options are activated.

See Chapter D.11 for detailed information.

Fig. D.32: Denan Options box

D.3.11 ¢ RX1 FREQUENCY SETTING (VCCI OPTION)

The Rx1 Frequency Setting box (Fig. D.33) allows to perform measurements fully compliant to
VCCI Emission Japanese standard using DDA55+ where this option is activated.

This standard defines four measurement frequencies: 150kHz, 550kHz (instead of 500kHz),
1.4MHz and 30MHz. For measuring including the 550kHz frequency, it is necessary to select in
this checkbox such frequency.

Rx1 Frequency Seftting

Rxl Freqg

Fig. D.33: Rx1 Frequency Setting box
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D.4 ¢ FIRST RUN

After clicking GO on the SETTINGS page, the following screen image, representing the FIRST RUN
page, appears (Fig.D.34):

== FIRST RUN
Title: Default Test 0 Creation Date: 11/1/2022 17:34:29 ( Y ), @
Setup file applied: DDA55Setup0.set -

Work Dir: C:\Users'\Marco\Documents\AFJ\CMS DATA FILES\1st_2

INSTRUMENTS

00:00:43.4
Ch. 150 kHz

L. 66 dBuV

Cont. Int.

Ch. 500 kHz

L. 56 dBuV

Cont. Int

Ch. 1.4 MHz

L.56

Cont. Int

Ch. 30 MHz

L. 60 dBuV

Cont. Int.

Sw.0p 000 - 0.00A)

Fig. D.34: FIRST RUN Page

The FIRST RUN page (Fig. D.34) is also accessed by pressing the 1°* RUN button on the left side of

the MAIN COCKPIT window (Fig. D.2). The page is arranged as follows: in the reference system

configuration corresponding to 4 independent channels, the major part of the screen is split into

4 identical sections, which show the status of each channel. In each high-left corner of each

session, the tuned frequency of the channel receiver (150kHz, 500kHz, 1.4MHz, 30MHz) is

displayed.

In each section, the following variables and parameters are available during the measurement:

— IF (dBuV): shows the Peak detector value;

— QP (dBuV): shows the Quasi Peak detector value;

— ATT (dB): shows the attenuation set;

— Level (dBuV): shows the Peak and Quasi-Peak detectors diagrams during the test. It is
possible to check on the software display the Peak and Quasi Peak values in real time setting
a selectable time range among 5, 2,5 and 1s (selecting among 500ms/div, 250ms/div and
100ms/div using the red triangle buttons located above the diagrams). It is also possible to
divide vertically each diagram in two separated parts (with the button with double form on
the upper right side of the page) to get on the right part the real time measurement on 5, 2,5
and 1s time ranges, meanwhile on the left part the real time measurement on large scale
with time ranges of 120, 90, 60 and 30min (selecting among 12min/div, 9min/div, 6min/div
and 3min/div using the red triangle buttons located above each diagram);

— Snapshot of the last detected discontinuous disturbance;

— Short: shows the “total number of clicks” elapsing less than 10ms;

— Long: shows the “total number of clicks” elapsing between 10ms and 200ms;

— Tot. Click: shows the “total number of clicks”, namely the sum of the short clicks and the long
clicks;
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— N: shows the number of “clicks per minute”. During measurement running, the value is
updated in real time;

— L (dBuV): shows the value of the programmed Limit threshold used by the device to
discriminate the various kinds of disturbance;

— Cont. Interference: shows the cumulated endurance of those disturbances that cannot enter
the definition of click (see CISPR 16-1-1 and CISPR 14-1) but exceed the set Limit threshold.

The Sw. Op. box shows the number of switching operations occurred during the test (such
function is possible via proper sensor included with AFJ LS16C/10, LT32C/10 LISN and AFJ
SW04/32, SW 04/100 switching boxes) and the current amplitude absorbed by the EUT in A.

The upper part of the page shows the Title of the test, the Setup file applied, the Work Dir.
folder and the Creation date of the test.

The RESTART button allows to restart the time of the measurement of the running test without
pushing the STOP button.

The START button allows to start the measurement.

The PAUSE button allows to interrupt manually the measurement and a Message Box alerts the
operator how to continue (Fig. D.35).

Warning 4

PAUSE ENABLED
Press START to continue or STOP to exit test

Fig. D.35: Pause Message Box

The STOP button allows the operator to stop manually the running test.
The DDA55+ stops automatically the test against one of the End Of The Test conditions. The stop

of a measurement (either manual or automatic) moves automatically from FIRST RUN page to
CALCULATION page to display all the measurement results of the First Pass.
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D.5 ¢ CALCULATION

The CALCULATION page is accessed by pressing the CALC button on the left side of the MAIN
COCKPIT window (Fig. D.2) and it allows to display all the measurement results of the First Pass
with N click rate calculation either from the number of clicks or from the number of switching
operations.

D.5.1 ¢ CISPR 14-1 ED. 6.0

Selecting CISPR 14-1 Ed. 6.0 standard, the CALCULATION page shows all the measurement
results of the First Pass with N click rate calculation either from the number of clicks (Fig. D.36)
or from the number of switching operations (Fig. D.37).

CALCULATION

[ File Settings

Title Default Test Description

Time Test 00:02:03.00 Model
Creation Date 11/1/2022 15:53:39 SN
Last Modification 11/1/2022 17:38:37 Type

Required Report
Executed by

Work Dir C:\Users\Marco\Desktop \AFJ\ 1st

First Run Calculation Rules: Click Measurements (CISPR 14-1 EJ.6.0)
t=clicks time 150 kHz 500 kHz

Short (110 ms) " 3 8 o Test Loaded: Click 1st Pass
Long 0 1] 0 0 =
. 150kHz
New Limit Caleulated I
Long (10< <20 ms) 0 0 0
Long (20< t<200 ms) 0 ) 0 500 kHz
New Limt Calculated I
Tot Cicks Co D —
Continuous Int - New Limit Calculated I
Evenis m m 0 0
Timel(s) T ) X X m oy 5433 Comection _som |
5435 events | ol o 0 ] oo 5435 No Clicks |
SwOp o ol ™ lorual
Upper Quartile Method
. 60 Instantaneous
Limit dBuV G . fswﬁmg . New Limit [dBuV] 6950
537 634 634 PR 54220 et i
- EX EX EE Ex 5434 Allowed Clicks 2 3 2
Il 2nd PASS NEED % % = =

Fig. D.36: CALCULATION Page with N click rate calculation from the number of clicks
for CISPR 14-1 Ed. 6.0

According to Sub Clause 5.4.2.2b of CISPR 14-1 Ed. 6.0 standard, the click rate N is determined at
150 kHz and 500 kHz. The click rate determined at 500 kHz is also used for the analysis at 1,4
MHz and 30 MHz (See Chapter A.2.3.1 for detailed information).

NOTE: The Long (10 < t £ 20ms) Clicks (“Instantaneous Switching”, as per Sub Clause 5.4.3.4 of
CISPR 14-1 Ed. 6.0 standard) are appliances which fulfill the following conditions:

— The click rate is not more than 5;

— None of the caused clicks has duration longer than 20ms;

— 90% of the caused clicks have a duration less than 10ms.

According to this definition, the item called Long (10 < t £ 20ms) Clicks shows the “total number
of clicks” elapsing greater than 10ms and less than 20m:s.

A determination of whether the above conditions are met may be made at only one frequency,
either 150 kHz or 500 kHz, where the higher click rate occurs (Fig. D.36).
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CALCULATION

| File Settings

Title Default Test Description

Time Test 00:01:32.86 Model
Creation Date 11/1/2022 15:54:32 SN
Last Modification 11/1/2022 17:48:32 Type

Required Report

Executed by

Work Dir C:\Users\Marco\Desktop AFJ\Test_253

First Run Calculation Rules: Sw.Op. - Irons £=0,66 - CEI A4.11 (CISPR 14-1 Ed 6.0)
t=clicks time 150 kHz 500 kHz

Short (t<10 ms) m m Test Loaded: Click 1st Pass

Long

7 [ of of of o 1okt
Tot Clicks Meas T |
oW Icul
Long (10< 1 <20 ms) 0
Long (20< <200 ms) 500 kHz
New Limit Calculated I
Tot Clicks Corr 0 ) ) 1.4 MHz |
Continuous Int New Limit Calculated I
Events
Time(s) ) 7 30 MHz

5435 events Y . New Limit Calculated I

Sw.0p.

Upper Quartile Method
Limit dBuV Instantaneous

7050 6050 6050 64.950
- m SWiching New Limit [dBuV]

-17.05 -17.06 17.06 i3 54220 for all channels
. - 5434 Allowed Clicks 10 10 10 10

2nd PASS NEED = EEE

Fig. D.37: CALCULATION Page with N click rate calculation from the number of switching operations
for CISPR 14-1 Ed. 6.0

The File Settings box (Fig. D.38) shows all the data of the measurement setup (title of the test,
description of the EUT, etc...) and it allows to save any modification either with the “Update File
Settings” button or with a warning message during page changing.

It is possible to load a previous test selecting it through the “Load Test” button and choosing the
main directory of the test “Test_n” (with inside the “\1st”, “\2nd”... subfolders). This operation
will not affect and modify the working directory sets on the SETTINGS page.

[ File Settings

Description

Time Test :01:32. Model
Creation Date SN

Last Modification Type

Required Report

Executed by

Work Dir C:\Users\Marco\Desktop \AFJ\Test_255

Fig. D.38: File Settings Page

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08 42



On the First Run box (Fig. D.39) the measurement results are calculated and displayed according
to the calculation of the N click rate set on the SETTINGS page from the number of clicks
(Calculation Rules: Click Measurements).

It is indicated the type of Test Loaded (i.e. Click 1% Pass).

First Run Calculation Rules: Click Measurements (CISPR 14-1 EA6.0)
{=clicks time 150 kHz 500 kHz 1.4 MHz 30 MHz 5433+5435

= . Test Loaded: Click 1stPass
Shor (<10 ms) ]
Long 1 .
Tot Clicks Meas 1 —l&&&‘—j
New Limit Calculated |
Long (10< t <20 ms) 0 )
Long (20< <200 ms) 3 Lsooukz |
No Cheks |
Tocickscor (D ) I Lo |

Continuous Int. No Clicks |
Events g g 8 0
Time(s) Uy A Y Y % Aoply 5433 Conzation oM |

1 i} 0

5435 events [l] Aoolv5435 New Limit Caleulated |

Sw.0p. [ off of off off QIS

Limit dBuV | sl sef  sfl 60 . satareoss ewimitiosey] IEED N

N __0oof ool 000ERERD gl.lf.gfsrms Allowed Clicks [ - - [0
2nd PASS NEED EREE N E |

Fig. D.39: First Run box

Upper Quartile Method

For each channel is shown the total clicks number measured by the equipment Tot. Clicks
Meas (Short (t £ 10ms); Long (10 < t £ 200ms), specifying between Long (10 < t £ 20ms) and
Long (20 < t < 200ms)); the total clicks number corrected by the software Tot. Clicks Corr
including the exceptions of the definition of click defined in the Sub Clause 5.4.3.3 and
5.4.3.5 of CISPR 14-1 Ed. 6.0 standard; Continuous Interference (number of Events, total
Time(s), exceptions of the definition of click defined in the Sub Clause 5.4.3.5 of CISPR 14-1
Ed. 6.0 standard);

— Sw.Op.: number of switching operation for each channel. The number of switching
operations can be determined also by other means (as e.g. evaluation of the timer diagram,
use of recording devices, oscilloscopes controlling and detecting the number of switching
operations without the use of a click analyzer) and should therefore be handled in the
relevant product standard as an alternative method for the assessment of discontinuous
disturbances in exceptional cases;

— Manual checkbox: allows the correction of number of switching operations;

— Limitin dBuV;

— N:click rate.

The determination of the Long (10 < t £ 20ms) Clicks (“Instantaneous Switching”, as per Sub
Clause 5.4.3.4 of CISPR 14-1 Ed. 6.0 standard) may be made at only one frequency, either 150
kHz or 500 kHz, where the higher click rate occurs (Fig. D.36).
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Selecting the checkbox on the CALCULATION page ”“Instantaneous Switching all channels
5.4.3.4” the determination may be made at all frequencies (Fig. D.40).

First Run Calculation Rules: Click Measurements ( R 14-1Ed6.0)
t=clicks time 150kHz 500kHz 14 MHz 30MHz 5433

T - Click 1st Pas
Short (10 ms) " 1 2 estLoaded: Click 1st Pass
Long 0 0| 0
150k
Tot Clicks Meas 1 13 8 ﬁl . |
EW LMK LalCulale:
Long (10< t <20 ms)
Long (20< t <200 ms) S00kik
New Limit Calculated I
Tot Giicks Con D D |

Conftinuous Int New Limit Caloulated |
Events 0 0 0 o

Time(s) 000 O000M 000N O0.00f R TRFEEIS =T oMz |

5435 events 0 0 0 ] Apply5435 No Clicks |

Sw.0p. [ of of o ol R
Upper Quartile Method
\ ﬂ ﬂ E ‘J Instantaneous
el ] switching New Limit [dBuV] 80950 69500 6950
-5.37 .E:I 5422b for all channels
e D =D 52 5434 Allowed Clicks 2 3 2
2nd PASS NEED [ [/] = ]

Fig. D.40: Instantaneous Switching evaluation on all channels

If the reference standard for the measurements selected in the START page (Fig. D.8) is the
previous CISPR 14-1 Ed. 5.2, the determination of the Long (10 < t £ 20ms) Clicks (“Instantaneous
Switching”, as per Sub Clause 7.4.2.2 of CISPR 14-1 Ed. 5.2 standard) shall only be determined at
500kHz (Fig. D.41).

First Run Calculation Rules: Click Measurements (C 14-1Ed5.2)
t=clicks time 500 kHz

T a : Click 1st Pas
Short 110 ms) 1 13 8 est Loaded: Click 1st Pass
Long 0 0 0

150 kHz
Tot Clicks Meas n 13 8 _I

Long (10< t <20 ms)
Long (20< t <200 ms)
Tot Clicks Corr D D . 14w |

Continuous Int New Limit Calculated
Events ¢ 0 0 0
Time(s) 0.00 0.00 0.00 B 7 Apoly 4 2 3.2 Comection 30 MHz I

0 0 0

4234 events 4 Aoplvy4234 No Clicks
SwOp I e e
Upper Quartile Method

Limit dBuV ﬂ ﬂ m m Ins_tamaneous :
] ls;z;rtmr'% A New Limit [dBuV] ﬂ
537 R Y 7422 o s
N MR =) I ) Alowed Cicks [ 2
2nd PASS NEED /] ] = =
Fig. D.41: Instantaneous Switching evaluation as per Sub Clause 7.4.2.2 of CISPR 14-1 Ed. 5.2
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Selecting the checkbox on the CALCULATION page ”Instantaneous Switching all channels
7.4.2.2” the determination may be made at all frequencies (Fig. D.42).

First Run Calculation Rules: Click Measurements (CISPR 14-1 Ed5.2)
t=clicks time 150kHz 500kHz 14 MHz30MHz 4232

T : Click 1st P

S - o 2 est Loaded: Click 1st Pass

Lang 0 0| 0

. _150kHz |

Tot. Clicks Meas g 13 B e
ew culate

Long (10<1<20 ms) |

Long (20< t<200 ms) Ak
New Limit Calculated |

Tot Clicks Cort = = _lamHz |

Time(s) XY ™5 Apply 42,32 Comection wpH: |

4234 events ] Aoply4234 No Clicks |
Sw.0p. [ off of off off JIS
Upper Quartile Method

2 Instantaneous
Limit dBuV -33 ﬂ [ sl 60 wg Hiching New Limit [dBuV] 80.85
537 742 for all channels
N EE KE] KX lE) 72 Tl Allowed Clicks 2
2nd PASS NEED EE o

Fig. D.42: Instantaneous Switching evaluation on all channels

Continuous Int New Limit Calculated |
Evenis 0 0 9 L
0.00 0.00 0.00
0 0 Li]

The software gives the possibility to apply and display the exceptions of the definition of click
defined on the Sub Clauses 5.4.3.3 and 5.4.3.5 of CISPR 14-1 Ed. 6.0 standard (Sub Clauses
4.2.3.2 and 4.2.3.4 of CISPR 14-1 Ed. 5.2 standard).

To apply the exception of the Sub Clause 5.4.3.3 (Sub Clause 4.2.3.2) (the combination of clicks
in a time frame less than 600ms is considered as one click) a checkbox on the CALCULATION
page must be used.

Meanwhile, to apply the exception of the Sub Clause 5.4.3.5 (Sub Clause 4.2.3.4) (for appliances
which have a click rate less than 5, any two disturbances each having a maximum duration of
200ms, shall be evaluated as two clicks even when the separation between the disturbance is
less than 200ms), it is necessary to select the checkbox “Apply 5.4.3.5” (“Apply 4.2.3.4”) to
operate on the ANALYZE page.

The following warning message will appear (Fig. D.43):

Warning

For applying Sub Clause 5.4.3.5 go to AMALVZE window, Do you want
to proceed?

| Yes | | Mo |

Fig. D.43: Request for applying Sub Clause 5.4.3.5

The applied exceptions are indicated at the right of the four frequencies list in the First Run box
(Fig. D.39). In the example shown in Fig. D.36 the 5.4.3.3 + 5.4.3.5 indication confirms the
application of the exceptions of the definition of click defined on the Sub Clauses 5.4.3.3 and
5.4.3.5 of CISPR 14-1 Ed. 6.0 standard.
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For each channel the software shows either PASS or Fail result, indicating on the left side of the
First Run box its status.

If the Upper Quartile Method is applicable the software shows like test result for each channel
2" PASS NEED, the status of a channel will be i.e. 150kHz => New Limit Calculated and the
calculation results (New Limit [dBuV] and Allowed Clicks) will be displayed (Fig. D.44).

First Run Calculation Rules: Click Measurements (CISPR 14-1 Ed.6.0)
t=clicks time 150 kHz 500kHz 14 MHz30MHz 5433

Te ] 1stP

SR - - 2 st Loaded: Click 1st Pass

Long 0 0 0 il
150kHz

Tot Clicks Meas 11 13 B Nm!-lrrmCaild—I
New culate

Long (10« t <20 ms) I

Long (20< t <200 ms) = l
New Limit Calculated

Tot. Clicks Cort = == 14 Mz

Confinuous Int New Limit Calculated I
Events 0 0 0 0
Time(s) 0.00 0.00 0.00 [XvY] ™ Apply 5.4.3.3 Comection 20 MHz |

0 0 ]

[i] Apply5435 No Clicks |
Sw.0p [ of o} off ot RO

: 66 Instartaneous
Limit dBuV [ 66] m B - ;l_ﬁ;i:;"m New Limit [dBuV] 80.95
N D D 5220 ™ oot chames -

54 35 events

Upper Quartile Method

Allowed Clicks

moEEl
Fig. D.44: Upper Quartile Method calculation results

On the test report (see Chapter D.9 for detailed information) the clicks registered during the
First Pass are displayed as follows:

- Short (t<10ms)

- Long (10 <t <200ms)

- Long (10 <t <20ms)

Modifying the Default.xml configuration file (located in “C:\Users\utente\Documents \AFJI\CMS
SETTINGS” folder), the measurement automatically stops according to the duration of a
detected continuous interference without the possibility to determine the duration time of the
test. For instructions how to introduce this function please contact AFJ Instruments.
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It is possible to open a form to display the First Pass results for each channel like the executed
path on a simplification the flow chart defined by CISPR 14-1 Ed. 6.0 standard. In this way the
operator is able to see how the software applies all the calculation rules and the exceptions on
the First Pass and gives so the consequent results. To open this form the button on the upper
right side of the CALCULATION page must be pushed.

Each channel has its own form and the executed path on the flow chart is indicated in red color.
(Fig. D.45).

u-! First Pass Flow Chart — O pd

Dateemana M iy Determine N by counting
maasurrg the choks thee smite bureg opseratiprg

Al Clicks conform
wath defintion 3.3.3 7

Exaptions 3.4.
spobcable”

v

Lg= L+ 20 logi 3am)

|

Al Chcks conform
with dedribon 3,33 7

Fig. D.45: First Pass Flow Chart
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D.5.2 ¢ CISPR 14-1ED. 7.0

Selecting CISPR 14-1 Ed. 7.0 standard, the CALCULATION page shows all the measurement
results of the First Pass with N click rate calculation either from the number of clicks (Fig. D.46)
or from the number of switching operations (Fig. D.47).

CALCULATION

| File Settings

Title Default Test Description

Time Test 00:02:03.00 Model
Creation Date 11/1/2022 15:53:35 SN
Last Modification 17/1/2022 21:29:30 Type

Required Report
Executed by

Work Dir C:\Users\Marco'\Desktop \AFJ\ Tst

First Run Calculation Rules: Click Measurements (CISPR 14-1Ed 7.0)
t=clicks time 150 kHz 500 kHz 5433

Ti 1st Pa
Short (<10 ms) 1 13 3 0 est Loaded: Click 1st Pass
Long 0 0 0 0 —

i
Tot Clicks Meas 1 13 8 0 B

New Limit Calculated |
Long (10< t <20 ms) 0 0 0
Long (20< t <200 ms) 0 0 0 ﬂ'&‘?—l

Nesw Limit Calculated I
Tot Cicks Con B D —

Continuous Int m m 0 0 Istantaneous switchings: Exempt from amplitude fimits I

Events

Time(s) D X RS X @ Ace 5433 Comection oM |

5435 events B B 0 [ Zoolv5435 No Clicks |
Sw.Op. m n n n B Manual
. = Upper Quartile Method

Instant
Limit dBuV B |60} . ;‘:T;hgwj New Limit [dBuV] [cosf B |
N ] 5423 5434 " Allowed Clicks E I e

ndPASSNEED | M K1 L

Fig. D.46: CALCULATION Page with N click rate calculation from the number of clicks
for CISPR 14-1 Ed. 7.0

According to Sub Clause 5.4.2.3 of CISPR 14-1 Ed. 7.0 standard, the click rate N shall be
calculated separately for each of the four frequencies specified in Sub Clause 5.4.2.1 (150 kHz,
500 kHz, 1,4 MHz, 30 MHz) using the observation time(s) determined according to Sub Clause
5.4.2.2 (See Chapter A.2.3.2 for detailed information).

NOTE: The Long (10 < t £ 20ms) Clicks (“Instantaneous Switching”, as per Sub Clause 5.4.3.4 of
CISPR 14-1 Ed. 7.0 standard) are appliances which fulfill the following conditions:

— The click rate is not more than 5;

— None of the caused clicks has duration longer than 20ms;

— 90% of the caused clicks have a duration less than 10ms.

According to this definition, the item called Long (10 < t £ 20ms) Clicks shows the “total number
of clicks” elapsing greater than 10ms and less than 20m:s.

A determination of whether the above conditions are met may be made at only one frequency,
either 150 kHz or 500 kHz, where the higher click rate occurs (Fig. D.46).
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CALCULATION

File Settings

Title

Time Test
Creation Date
LastModification
Required

Executed by

Work Dir

First Run
t=clicks time
Short (k<10 ms)
Long
Tot Clicks Meas

Long (10< t<20 ms)

Description

Model
11/1/2022 15:54:32 SN
7/1/2022 21:34:03 Type

Report

Calculation Rules: Sw.Op. - Refrigerators and freezers =05 - CEI A 19 (CISPR 14-1 Ed.7.0)
150 kHz 500 kHz 5433

0

0

0

Test Loaded: Click 1st Pass

150 kHz

New Limit Calculated I

Long (20< <200 ms) 0 S00kHz

Tot Clicks Corr

Continuous Int
Events

Time(s)
5435events

Sw.0p.

Limit dBuV
N

New Limit Calculated l
1.4 MHz
New Limit Calculated |

30 MHz

Aoply 5435 New Limit Calculated I
. o o
Upper Quartile Method

Inst:
G | 60] . ,;'f:ﬁ;'E;er New Limit [dBuV] ﬂ E

Allowed Clicks

2nd PASSNEED | [ (] ] ]

Fig. D.47: CALCULATION Page with N click rate calculation from the number of switching operations

for CISPR 14-1 Ed. 7.0

The File Settings box (Fig. D.48) shows all the data of the measurement setup (title of the test,
description of the EUT, etc...) and it allows to save any modification either with the “Update File
Settings” button or with a warning message during page changing.

It is possible to load a previous test selecting it through the “Load Test” button and choosing the
main directory of the test “Test_n” (with inside the “\1st”, “\2nd”... subfolders). This operation
will not affect and modify the working directory sets on the SETTINGS page.

File Settings

Title

Time Test
Creation Date
Last Modification

Required

Executed by

Work Dir

Description

Model
SN

Type

Repont

C:AUsers\AFJ"Desktop \CLBSCN\TES T Prova_&'\bakupProva_§&

Fig. D.48: File Settings Page
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On the First Run box (Fig. D.49) the measurement results are calculated and displayed according
to the calculation of the N click rate set on the SETTINGS page from the number of clicks
(Calculation Rules: Click Measurements).

It is indicated the type of Test Loaded (i.e. Click 1% Pass).

First Run Calculation Rules: Click Measurements (CISPR 14-1 Ed.7.0)
t=clicks time 150 kHz 500 kHz 5433

Short (110 ms) " Test Loaded: Click 1st Pass
Long
. 150kHz
Tot Clicks Meas ml =
ew Limit Caleulate |
Long (10<1£20 ms) 1}
Long (20< t <200 ms) 0 0 S00kHz
New Limit Calculated I
Tot ks Cor E —

Continuous Int 0 0 0 0 Istantaneous switchings: Exempt from ampiitude limits I
Events
Timels) 0.00 0.00 0.00 0] ™ Aooly 5.4.3.3 Comection 30 MHz

0 0 0

54.35 events ] fooly5435 No Clicks |
Sw.0p. D B % Marud
Upper Quartile Method

Limit dBuV [ sl 5] e NewlimitBuy] D
5 ,
537 350 4 for all channels
i MEEG WD D N0 s Allowed Clicks ﬂ ..
2nd PASS NEED W = =
Fig. D.49: First Run box

For each channel is shown the total clicks number measured by the equipment Tot. Clicks
Meas (Short (t < 10ms); Long (10 < t < 200ms), specifying between Long (10 <t < 20ms) and
Long (20 < t < 200ms)); the total clicks number corrected by the software Tot. Clicks Corr
including the exceptions of the definition of click defined in the Sub Clause 5.4.3.3 and
5.4.3.5 of CISPR 14-1 Ed. 7.0 standard; Continuous Interference (number of Events, total
Time(s), exceptions of the definition of click defined in the Sub Clause 5.4.3.5 of CISPR 14-1
Ed. 7.0 standard);

— Sw.Op.: number of switching operation for each channel. The number of switching
operations can be determined also by other means (as e.g. evaluation of the timer diagram,
use of recording devices, oscilloscopes controlling and detecting the number of switching
operations without the use of a click analyzer) and should therefore be handled in the
relevant product standard as an alternative method for the assessment of discontinuous
disturbances in exceptional cases;

— Manual checkbox: allows the correction of number of switching operations;

— Limitin dBuV;

N: click rate.

The determination of the Long (10 < t £ 20ms) Clicks (“Instantaneous Switching”, as per Sub
Clause 5.4.3.4 of CISPR 14-1 Ed. 7.0 standard) may be made at only one frequency, either 150
kHz or 500 kHz, where the higher click rate occurs (Fig. D.46).
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Selecting the checkbox on the CALCULATION page “Instantaneous Switching all channels
5.4.3.4” the determination may be made at all frequencies (Fig. D.50).

First Run Calculation Rules: Click Measurements (CISPR 14-1 Ed.7.0)
t=clicks time 150 kHz 500 kHz 14 MHz30MHz 5433

Short (€10 ms) 11 12 2 Test Loaded: Click 1st Pass
Long 0 0 0

150 kHz
Tot Clicks Meas 1" 13 8 ml e

ew Limit Caleul I
Long (10< t <20 ms)
Long (20< t<200 ms) 500 ktz |

MNew Limit Calculated |
Tot Clcks Cor D N —

18 ™ Apply 5.4 3.3 Comection 30 MHz

[] Aooly5435 No Clicks I
Sw.0p. |08 2off 20§ 20f A

Instantaneous
Limit dBuV S 5 New Limit [dBuV] ﬂ
537 390 42 or &l channels
N BEE] IEED EED ) se2o 5434 Allowed Clicks 2
2nd PASS NEED = % %

Fig. D.50: Instantaneous Switching evaluation on all channels

Time(s)
54.35 evenis

Céont:nuous Int 0 0 0 0 Istantaneous switchings: Exempt from amplitude limits |
vents
0.00 0.00 0.00 04
0 1] 0

Upper Quartile Method

The software gives the possibility to apply and display the exceptions of the definition of click
defined on the Sub Clauses 5.4.3.3 and 5.4.3.5 of CISPR 14-1 Ed. 7.0 standard.

To apply the exception of the Sub Clause 5.4.3.3 (the combination of clicks in a time frame less
than 600ms is considered as one click) a checkbox on the CALCULATION page must be used.

Meanwhile, to apply the exception of the Sub Clause 5.4.3.5 (for appliances which have a click
rate less than 5, any two disturbances each having a maximum duration of 200ms, shall be
evaluated as two clicks even when the separation between the disturbance is less than 200ms), it
is necessary to select the checkbox “Apply 5.4.3.5” to operate on the ANALYZE page.

The following warning message will appear (Fig. D.51):

Warning

For applying Sub Clause 5.4.2.5 go to AMALYZE window. Do you want
to proceed?

| Yes | | Mo |

Fig. D.51: Request for applying Sub Clause 5.4.3.5

The applied exceptions are indicated at the right of the four frequencies list in the First Run box
(Fig. D.49). In the example shown in Fig. D.46 the 5.4.3.3 indication confirms the application of
the exception of the definition of click defined on the Sub Clauses 5.4.3.3 of CISPR 14-1 Ed. 7.0
standard.
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For each channel the software shows either PASS or Fail result, indicating on the left side of the
First Run box its status.

If the Upper Quartile Method is applicable the software shows like test result for each channel
2" PASS NEED, the status of a channel will be i.e. 150kHz => New Limit Calculated and the
calculation results (New Limit [dBuV] and Allowed Clicks) will be displayed (Fig. D.52).

First Run Calculation Rules: Click Measurements (CISPR 14-1 Ed.7.0)
t=clicks tine 150kHz 500kHz 14 MHz 30MHz 5433

T '
Short (t10 ms) PP 1 3 est Loaded: Click 1st Pass
Long 0 0 0

150 kH
Tot Clicks Meas 1 13 8 ﬁl o

ew Limit iculate

Long (10< t <20 ms)
Long (20< t <200 ms) _S00kHz |

MNew Limit Calculated I
T Cicks Cor D O —

Conbnuous Int 0 0 0 0 Istantaneous switchings: Exempt from amplitude limits I
Events
Time(s) 0.00 0.00 0.00 |28 ™ Apply 54 3.3 Comection 30 MHz

0 ] 0

] Aoply5435 No Clicks I
Sw.0p. MED ED D D = e

Instantaneous
Limit dBuV G S i New Limit[dBuV] W
537 542 for &ll channels
N BEE BCED MEED W s<co 5434 Allowed Clicks 2
2nd PASS NEED (] = ] =
Fig. D.52: Upper Quartile Method calculation results

5435 evenis

Upper Quartile Method

On the test report (see Chapter D.9 for detailed information) the clicks registered during the
First Pass are displayed as follows:

- Short (t<10ms)

- Long (10 <t <200ms)

- Long (10 <t <20ms)

Modifying the Default.xml configuration file (located in “C:\Users\utente\Documents \AFJ\CMS
SETTINGS” folder), the measurement automatically stops according to the duration of a
detected continuous interference without the possibility to determine the duration time of the
test. For instructions how to introduce this function please contact AFJ Instruments.
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It is possible to open a form to display the First Pass results for each channel like the executed
path on a simplification the flow charts defined by CISPR 14-1 Ed. 7.0 standard. In this way the
operator is able to see how the software applies all the calculation rules and the exceptions on
the First Pass and gives so the consequent results. To open this form the button on the upper
right side of the CALCULATION page must be pushed.

Each channel has its own form and the executed path on the flow chart is indicated in red color.
(Fig. D.53).

u' First Pass Flow Chart - O b4

Dtecmans M by Detarmine N by counting
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Eaptons 5.4.3
sppicable”
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|
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Fig. D.53: First Pass Flow Chart
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D.6 ¢ SECOND RUN

If at the end of the First Pass there are the required condition to perform the Second Pass
(either Real or Preview), the 2" RUN button on the left side of the MAIN COCKPIT window (Fig.
D.2) will be enabled and it will allow to access to the SECOND RUN page (Fig. D.54).

SECOND RUN =
a F Title: Default Test /3/2021 18:44:53 ..@m@

INSTRUMENTS ek Dir: C:\Users\Marco\Desktop\06.08.2018106.08 2020\S DENKI\Tst

00:00:00.5
Ch. 150 kHz

Ch. 30 MHz

L. 60.00 dBuV

000-

Fig. D.54: SECOND RUN Page

The page has the same structure and shows the same information of the FIRST RUN page with
some differences.

Considering the new limit for each channel calculated by the software applying the Upper
Quartile Method after the First Pass, before starting the measurement the software will inform
with a warning message that new internal attenuation level for each channel shall be changed
and test limit as per the observation time of the First Pass: the software itself will set the right
values and it will ask for the final confirmation to the operator (Fig. D.55).

The software will automatically set the value of internal attenuation level considering the set
limit for each channel: this will allow to work on the linear zone of each channel and then to get
correct measurements, avoiding possible saturations of the input stage of the equipment and so
wrong results.

Warning x

Dynamic range check based on external attenuator set, New internal
attenuators sets:

150 kHz : 30dB

500 kHz : 30dB

1.4 MHz : 20dB

30 MHz : 20dB

Time Limit : 2Zmin

Fig. D.55: Attenuators settings confirmation window
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The software allows the possibility to avoid the second step and so saving time with the Second
Pass Preview option. After the first pass, the software calculates in according to CISPR 14-1
requests the values of short, long and fast long clicks (and so total clicks), continuous
interference (event and time) making a preview according to the results of the first pass and
comparing them with the new relaxed limits and the number of allowed clicks. In case of PASS,
the operator could save up to 50% of testing time. Pushing PREV button the Second Pass
Preview will be performed by the software.

The RESTART button allows to restart the time of the measurement of the running test without
pushing the STOP button.

The START button allows to start the measurement.

The PAUSE button allows to interrupt manually the measurement and a Message Box alerts the
operator how to continue (Fig. D.56).

Warning it

PAUSE ENABLED
Press START to continue or STOP to exit test

Fig. D.56: Pause Message Box
The STOP button allows the operator to stop manually the running test.

The DDA55+ automatically stops the test against the Upper Quartile Method conditions. The
stop of a measurement (either manual or automatic) moves automatically from SECOND RUN
page to RESULTS page to display all the measurement results of the Second Pass (either Real or
Preview).

Pushing STOP button on the SECOND RUN page automatically saves the measurement results on
“\2nd” directory copying on “\2nd_oldn” directory the Second Pass that already exists. In case
of Second Pass Preview, the measurement results will be saved on “\preview” directory. In this
way the software automatically creates many directory according to the Second Pass performed.
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D.7 ¢ RESULTS

The RESULTS page (Fig. D.57) is accessed by pressing the RESULTS button on the left side of the
MAIN COCKPIT window (Fig. D.2) and it allows to display all the measurement results of the
Second Pass (either Real or Preview).

Second Run Load 2nd RUN

(CISPR 14-1 Ed.7.0)

Upper Quartile Method
150 kHz 500 kHz 1.4 MHz 30 MHz

New Limit [dBuV] I
Allowed Clicks l - -

shotsioms) (D D D DD

Long | of off off o

Tot Clicks Meas ” ” m m 5433
Continuous Int

Events ol of of o

Time(s) m -Eﬂ m m
5435 events ol o Oof OETEREL

% m = ()=

Fig. D.57: RESULTS page

— Upper Quartile Method calculation results (New Limit [dBuV] and Allowed Clicks);

For each channel is shown the total clicks number measured by the equipment Tot Clicks

Meas with indication also of Short and Long clicks numbers;

— Continuous Interference (number of Events and total Time(s)), including the exception of the
definition of click defined on the Sub Clause 5.4.3.5 of CISPR 14-1 Ed. 6.0 and CISPR 14-1 Ed.
7.0 standards (Sub Clause 4.2.3.4 of CISPR 14-1 Ed. 5.2 standard).

To apply the exception of the Sub Clause 5.4.3.5 (Sub Clause 4.2.3.4) (for appliances which have
a click rate less than 5, any two disturbances each having a maximum duration of 200ms, shall be
evaluated as two clicks even when the separation between the disturbance is less than 200ms), it
is necessary to select the checkbox “Apply 5.4.3.5” (“Apply 4.2.3.4”) to operate on the ANALYZE
page.

The following warning message will appear (Fig. D.58):

Warning

For applying Sub Clause 5.4.3.5 go to AMALVZE window, Do you want
to proceed?

Yes | | Mo

Fig. D.58: Request for applying Sub Clause 5.4.3.5
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It is possible to select which Second Pass to load. By default the last performed measurement is
loaded (the one included on the “\2nd” folder), anyhow also another Second Pass can be loaded
pushing the “Load 2" RUN” button and selecting the necessary “\2nd_oldn” folder (“\preview”
folder to load a Second Pass Preview (Fig. D.59)).

For each channel the software shows either PASS or FAIL result.

Second Run

vie Load 2nd RUN
CsPRis1Ea70  (Preview) | Losd2ndRUN

Upper Quartile Method
150 kHz 500 kHz 1.4 MHz 30 MHz

New Limit [dBuV] L § |
Allowed Clicks - - - m

shotsioms) D ) HCD
Long | 1§ of of o

Tot Clicks Meas - m m m 5433

Continuous Int

Events m m m m
Time(s) .EE] m m m
5435 events m m m m Apply 5435

Peak Clipping | || L] |

v W% )% %

Fig. D.59: Second Pass Preview window

NOTE: as per Fig. D.59, the software shows four PEAK CLIPPING indicators, one for each
channel. The clipping is a general phenomenon of all receivers (of all active components in
general) that consists in a loss of linearity due by a signal that exceeds a particular level. The
DDAS55+ detects for each channel a PEAK CLIPPING signal to inform the operator that the
measured value during the First Pass used to calculate the Second Pass Preview and added to
the value of internal attenuation could exceed or not the saturation level of each channel set
to 115dB. In case of PEAK CLIPPING indication, the Second Pass Preview is not reliable and
Second Pass is necessary.

The PEAK CLIPPING indicators inform the user that in such measurement condition is

necessary to insert (if it is possible, of course) an external attenuator to reduce the input signal
because the unit is working in no-linear mode.
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In case it is necessary to perform a Second Pass after a First Pass with already PASS result, the
RESULTS page reports the clicks and the continuous interferences registered during the Second
Pass but the final result shall indicate PASS result according to the result of the First Pass. To
indicate this the (1) symbol is reported close to the final result for each channel (Fig. D.60).

Second Run Load 2nd RUN
(CISPR 14-1Ed.7.0)
Upper Quartile Method

150 kHz 500 kHz 1.4 MHz 30 MHz

New Limit [dBuv] — 1
Allowed Clicks [ of | [

shotgstoms) | HE R R D
Long [ of of of o

Tot ClicksMeas [ R G B 5435
Continuous Int.

Events [0 o} 0
Time(s) .@ m m
5435 events [ of o] of oIS

()] (]

Fig. D.60: Second Pass window

Possible discrepancies between First Pass and Second Pass shall be checked by the operator to
define if the First Pass result is either valid or not.

In the example shown at Fig. D.60 the Second Pass is required for 150kHz and 1.4MHz channels
only (according to Upper Quartile Method result), anyhow during the Second Pass N.2
continuous interferences with time frame of 1s are registered on 500kHz channel, not registered
during the First Pass. The final result is anyhow PASS according to the result of the First Pass.

If N.2 continuous interferences with time frame of 1s are registered during the First Pass the
final result is FAIL without needing the Second Pass, because continuous interferences have
been registered and the application of the exception of the Sub Clause 5.4.3.3 (the combination
of clicks in a time frame less than 600ms is considered as one click) is not possible.

On the test report (see Chapter D.9 for detailed information) the clicks registered during the
Second Run are displayed as follows:

- Short (t<10ms)

- Long
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It is possible to open a form to display the Second Pass results for each channel like the
executed path on a simplification the flow charts defined by CISPR 14-1 Ed. 6.0 and CISPR 14-1
Ed. 7.0 standards. In this way the operator is able to see how the software applies all the
calculation rules and the exceptions on the Second Pass and gives so the consequent results. To
open this form the button on the upper right side of the RESULTS page must be pushed.

Each channel has its own form and the executed path on the flow chart is indicated in red color.
(Fig. D.61).

& Second Pass Flow Chas.

Detarming M by Daxbarrmire N by counting
measurng the clicks Flss st barsg operslions
M= 30 M= 30 N R ]
B 30

Al Chicks = 20 maT
P < 10 msT

&l Clicks cordarm
with definition 3.27

MEED SECOMD PASS

o= 0,3

Lg=L+42 g = L+ 20 logl 30

All Chcke conform
with dedribon 227

Excepiong 4.2.3
apphcable

Fig. D.61: Second Pass Flow Chart
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D.8 e« ANALYZE

The ANALYZE page (Fig. D.62) is accessed by pressing the ANALYZE button on the left side of the
MAIN COCKPIT window (Fig. D.2) and it allows to graphically analyze all the data stored during a
measurement. The displayed data can refer either to the First Pass or to the Second Pass
according to the running page used before selecting the ANALYZE page: if it was the
CALCULATION page, the data of the First Pass will be shown; if it was the RESULT page, the data
of the Second Pass will be displayed.

ANALYZE

—_ -+ —
A R\N=N
X

00:00:00 00:01:00 GRAPHIC
400ms €00ms 200ms o 0 : 000ms

T T T T T T
00:00:13 00:00:14 00:00:15 00: 1€ 0O 0:1f 00: 00:00:19 00:00:20 00:00:21 00:00:3 CURRENT

00:00:17.31

MK2 AMLT AML2
150z D TR
B as| | | 2
=

LMz
or (] )
30Me P
e T R
Time .

Lo ENRNENENEN

00:00:17.06 50 ms/div 00:00:17.56

Fig. D.62: ANALYZE Page

The page shows two different diagrams:

— the upper diagram (Fig. D.63) displays all the clicks indicated by points, to have the global
vision of the stored clicks during the measurement;

— the lower diagram (Fig. D.64) allows the detailed visualization of the waveforms of the
selected click (with mouse right click on a point of the upper diagram).

00:00:00 00:05:00

D00 0s

Fig. D.63: Clicks diagram

It is possible to modify the visualization of the clicks indicated by points on a time range among
2h, 1:30h, 1h, 30min, 10min, 5min and 1min (with — and + buttons in the upper right part of the
page) (Fig. D.65).

Fig. D.65: Zoom buttons window
AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08 60



T T T
00-02:-10 -02:-1E O0:02:-30

00:02:11.54

N A T

i ! Ll
it 1k

50 ms/div

Fig. D.64: Waveforms diagram (single diagram)

The visualization diagram of the selected click can be split in either one (Fig. D.64) or four
separated diagrams (Fig. D.66) with the first button from the left on the lower right part of the
ANALYZE page (Fig. D.62).

T T T T T T
O35 C0:00:40 O00:00:45 OO:00:50 08:-00:58 00:pl:00 OO0:01:05

00:00:58.54

00:00:59.54 50 ms/div 00:01:00.04

Fig. D.66: Waveforms diagram (split on four separated diagrams)
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The visualization diagram of the selected click can be zoom both horizontally both vertically with
+ and — buttons on the lower right side of the page (Fig. D.67).

| PR A PR ;\.l

Fig. D.67: Split and Zoom buttons window

For both diagrams the displayed data can be filtered by the operator choosing:
— the channel and the current absorbed by the EUT to visualize with RX box (Fig. D.68), for
example in the case the 500kHz channel (Fig. 69);

kg

Fig. D.68: RX box

T T T T T T
DD-01:50 DD-0D1:E5 0D - 02 =00 OO:0Z:0E D3:02:10 -0 -1E 00:-02:20 00-D2:-2E 0c-02:-30 00-92:3

00:02:11.54

00:02:11.29 50 ms/div 00:02:11 _7'9_
Fig. D.69: 500kHz channel results display

— the data to visualize for all the diagrams (Peak, Quasi-Peak or Limit) with GRAPHIC Box (Fig.
D.70);

| Peak + | Quasi-Peak | Limit

Fig. D.70: RX box

— the visualization scale of the current absorbed by the EUT (5, 10, 15, 20 and 30A) with
Current box (Fig. D.71);

EVENT TYPE

RX1: Long 21.25ms
RX3:

Apply 5.4.3

Fig. D.71: RX box
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— the visualization scale of the current absorbed by the EUT in case of usage of SW04/100
switching box (5, 10, 15, 20, 30, 40, 50, 60, 80 and 100A) with Current box (Fig. D.72);

- Cument

r—EVENT TYPE
RX1: Long 21.25ms
RX3:

Apply 5.4.35
:-_—-J
r SWITCHING OP
1 Enable SYWOF

Fig. D.72: RX box

— to add or delete a switching operation (after enabling the edit and selecting it on the upper
diagram) with SWITCHING OP. box (Fig. D.73);

SWITCHING OP.
| | Enable SWOP Edit

Add SWOP Delete SWOP

Fig. D.73: SWITCHING OP. box

After selecting Add SWOP, to edit and add a switching operation the following window
appears (Fig. D.74):

Value (RS A ADD

Fig. D.74: Add Switching Operation Window

After selecting Delete SWOP, to delete a switching operation the following window appears
(Fig. D.75), asking for confirmation by the end user:

Ready to delete D(:02:123350000 switching operation{s]. Are you sure?

Yes ':i Mo

Fig. D.75: Add Switching Operation Window

— to visualize the value of Peak and Quasi-Peak of a selected click moving on the lower diagram
the two markers MK1 (with mouse left click) and MK2 (with mouse right click) and to
calculate the distance of Quasi-Peak values of both markers (always enabled) from the limit
(AML1 and AML2) into MARKER Box (Fig. D.76). Also the Time distance between the two
markers can be shown;
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MEZ AMLY  AML2

150 kHzP
ar |

30 MHz P
QP

Time

Fig. D.76: MARKER box

— to move the selected marker with - and < arrows and to change the enabled marker
through I and { buttons (if the mouse arrow is located on the lower diagram);

The event type and the duration of the selected click for each channel is displayed on EVENT
Type box (Fig. D.77).

r EVENT TYPE

|I RX1: RX2: Long 30.17ms

| RX3 Rx4

Fig. D.77: EVENT TYPE box

The software allows to apply, with Apply 5.4.3.5 (Apply 4.2.3.4) button on the EVENT TYPE box,
the exception of the definition of click defined on the Sub Clause 5.4.3.5 of CISPR 14-1 Ed. 6.0
and CISPR 14-1 Ed. 7.0 standards (Sub Clause 4.2.3.4 of CISPR 14-1 Ed. 5.2 standard) on
continuous disturbances if there are the conditions. This exception can be applied if the event is
Cont. Interference (continuous interference) type only (Fig. D.78).

EVENT TYPE

Fig. D.78: Exception application condition

The Apply 5.4.3.5 (Apply 4.2.3.4) button must be pushed for each channel with Cont.
Interference (continuous interference) event type (i.e. once for RX2 channel for the data shown
on Fig. D.78).

When the software applies this exception it modifies permanently the xml files of the stored
clicks, for this reason it asks for saving or not a backup copy of the measurement before
proceeding (Fig. D.79).
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Original data stored in
ChUsers\AFNDesktop\ CL55CA\TEST Prova_100bakup_proval(hlst will be

owerwrite. Make backup copy?

B | [ he

Fig. D.79: Backup Copy Request window

In case of positive answer, the software asks for creating a backup folder.
The exception will be applied with a confirmation message (Fig. D.80).

3 Warning Iﬁ

5H4 35 executed for 500 kHz

Fig. D..80: Exception application confirmation

The EVENT TYPE box will be modified specifying the new event after the application of the
exceptions (Fig. D.81).
EVENT TYPE
=
R¥3:

Fig. D.81: Exception application specification

Consequently the application of this exception will be shown on the measurement data either
on the CALCULATION PAGE or on the RESULTS page.

In case there are not the conditions to apply the exception of the definition of click defined on
the Sub Clause 5.4.3.5 of CISPR 14-1 Ed. 6.0 and CISPR 14-1 Ed. 7.0 standards (Sub Clause
4.2.3.4 of CISPR 14-1 Ed. 5.2 standard) on continuous disturbances on a specific frequency
channel, warning messages will be shown by the software (Fig. D.82 and Fig. D.83).

Warning - _.‘ L&

150 kHz Can't apply exceptions bacause T = 200ms

Fig. D.82: Exception not applied

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08 65



Warning >

300 kHz: Can't apply exceptions because N=3 after Algorithm application. Initially
M= 4.57 after correction N=9.15

Fig. D.83: Exception not applied

It is possible to export the measured data in *.cvs (Excel) format (Fig. D.84) for further own
elaboration by the operator (Fig. D.85 and D.86).

Export Data
Fig. D.84: Export Data window

File Home Inserisci  Layout di pagina  Formule  Dati  Revisione Visualizza Guida

@ @ Fd) Hﬂ' Ottieni componenti aggiuntivi * |:|:|? g : Fﬂ? : Q : @ @ |i E :’m

Tabella Tabelle pivot Tabella = lNMustrazioni 2 Wiéh companeriti ageuntin. Grafici : ) Mappe Grafico Linee Colonne
pivot~  consigliate s B consigliati &) ~ ||_ v | ~  pivot~
Tabelle Componenti aggiuntivi Dispersione our Grafici spark
Al wo Jx| Time{sec) o [§d
e\ 15)
e Og ~o
\ Dispersione con linee curve
| g 8 £ B E E I L5 N Usare questo tipo di grafico
1 |Time{sec) 150kHz{dBuV) 500 kHz(dBuV) 1.4 MHz{dBuV) 30 MHz{dBuV) per:
2 | 355211 43,99 40,14 35,19 41,93 « Confrontare almeno due set
3| 355202 2688 3998 39 27 T 3162 Bolle divalon o coppie di dati,
4| 355283 40,78 40,09 39,17 35,66 ® Q i nda:
5 | 25,5242 39,32 39,78 35,27 39,01 e [ ] o Q » Sono presenti molti punti di
5 | 35,5244 37,57 32,56 23,44 39,48 @ &) dlﬂtt‘l ; . -
» | dati rappresentano un set di
7| 355245 | G =l 57 ! 347 . . coppiex,y basate su una
& | 355246 33,02 40,37 42,68 44,39 |23 Attri grafici a dispers formula.
% | 35,5247 45,54 40,15 43,03 44,09
0] 355248 | 44,64 3717 3791 42,59

Fig. D.85: Eiaboration of the Data — Step 1

File Home Inserisci  Layout dipagina Formule Dati  Rewisione Visualizza Guids  Struttura grafice  Formate
il o9 . _
Aggiungi elemento  Layout Cambia |: e - ity z 3 oo I
grafico ~ rapido > ' e ==t e i V
Layout grafici Stili grafici
Graficol ~ | i Ix
A B C 2] E 5 G H J K b M
1 :Timetsec} 150 kHz{dBuV) 500 kHz{dBuV) 1.4 MHz{dBuV) 30 MHz{dBuV)
2 | 35,5241 43,29 40,14 35,19 41,93
3 | 35,5242 36,88 35,98 39,27 34,62 o o
4 | 355243 40,78 40,09 35,17 35,66
e : 2 3 ; Test N. 148
3 35,5243 39,32 39,78 35,27 39,01
6 | 35,5244 37,57 32,56 23,44 39,48 80 -
7 | 35,5245 38,89 33,41 35,7 38,79 70 ﬂ ! |
g | 35,5246 39,02 40,37 42,68 44,39 60 1 | 1
g 35,5247 45,54 40,15 43,03 44,09 50 | l | |
10| 35,5248 44,64 37,17 37,91 42,59 %4 wilannd & ctibon b s Ataonh sia it st b s ..-ql
11| 35,5248 35,32 36,16 32,01 39,11 C C
12| 35,5249 36,39 35,08 31,28 36,67 M e (ke A g Ll .;,:"_‘['n“;rﬁ)[. :.'-:,;':ll-' W T
13| 35,525 36,33 42,07 32,64 34,02 20 & : :
14 | 35,5251 36,42 43,14 35,34 38,79 10
15| 35,5252 37,74 41,43 35,48 36,7 a
16| 35,5253 36,88 37,12 32,39 41,51 35,4 35,5 35,6 35,7 35.8 35,3 I6 361
2] | S iy 35 4,12 S L5 150 kHz(dBuV) =500 kHz{dBuv) 1.4 MHz{dBuv) 30 MHZ{dBUV)
18| 35,5254 36,78 40,24 36,81 33,02 r

Fig. D.86: Elaboration of the Data — Step 2
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D.9 e REPORT

The REPORT page is accessed by pressing the REPORT button on the left side of the MAIN
COCKPIT window (Fig. D.2). Automatically the software generates a DDA55+ Test Report with all
measurement results summarize in a form suitable for reporting and presentation (Fig. D.87).
The report includes the last visualized data either of the CALCULATION page or on RESULTS page
if these ones are properly loaded into their form.

a FJ REPORT

INSTRUMENTS

of 27 b M | « @ | El A3 B~ | 100% Find | Next

‘ DDA55 TEST REPORT
| TEST FAIL

11/9/2019 15:56:03

Title Default Test Time Test 00:00:26.23
Required Executed by

Description

Madel

Type

Report

Made Click Measurements

Type of Eut  lrons

Rx 150 KHz Att. [dB] 20 Rx 500 kHz Att. [dB]

Rx 1.4 MHz Att. [dB] 20 Rt 30 MHz Att. [dB] 20

Ro¢ 150 kHz Input 0 Rx 500 kHz Input ]
Offset [dB] Offset [dB]

R 1.4 MHz Input 0 Rx 30 MHz Input 0
Offset [dB] Offset [dB]

Extemal Att. [dB]  NONE

Remote NONE

150kHz  [SOOREZIN14MHz 30 MHz
First Run

Short 0 2 0 0

Fig. D.87: REPORT page
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In the headings you can navigate the report on different pages, print it on papers and save it as
an Excel, PDF and Word file (Fig. D.88).

1 of 2[k M 1 of2 b ] LJ-U-”';' e [l O e~

— M [— ’—‘ Last Page L| i1 .
=llIE = AT -
Excel
[ ]
Word V
Fig. D.88: Navigation, Print, Print layout, Export as Excel / PDF / Word file
D.9.1 ¢ EXAMPLE OF TEST
= DDA55+ TEST REPORT
PASS
25/11/2015 01:21:23
Title First Test Time Test 00:05:05.40
Required AFJ Executed by J. Stark
Description ~ Dummy Iron
Model Steel 3
Report First test after design and assembly
Mode Click Rate
Type of Eut  Irons
Rx 150 KHz Att. [dB] 25 Rx 500 kHz Att. [dB] 15
Rx 1.4 MHz Att. [dB] 15 Rx 30 MHz Ait. [dB] 20
Rx 150 kHz Input 0 Rx 500 kHz Input 0
Offset [dB] Offset [dB]
Rx 1.4 MHz Input 0 Rx 30 MHz Input 0
Offset [dB] Offset [dB]
External Att. [dB] NONE
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150kHz  [BO0KHZ 1.4 MHz 30 MHz
First Run
Short 0 0 0 0
Long 10 10 10 10
Long 0 0 0 0
(10 <t < 20ms)
Total Clicks Corr 10 10 10 10
Events 0 0 0 0
Time(s) 0.00 0.00 0.00 0.00
Sw.Op. 0 0 0 0
5.4.3.5 events 0 0 0 0
Limit dBuV 66 56 56 60
N 1.96 1.96 1.96 1.96
PASS PASS PASS PASS
150 kHz | [New Limit Calculated [BOOKAE [New Limit Caloulated
1.4 MHz | [New Limit Calculated 30 MHz |[New Limit Calculated
New Limit 89.68 79.68 79.68 83.68
[dBuV]
Allowed Clicks 2 2 2 2
Short 0 0 0 0
Long 1 1 0 0
Total Clicks Corr 1 1 0 0
Events 0 0 0 0
Time(s) 0.00 0.00 0.00 0.00
5.4.3.5 events 0 0 0 0
PASS PASS PASS PASS
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D.10 e OPTIONS

The OPTIONS page (Fig. D.89) is accessed by pressing the OPTIONS button on the left side of the

MAIN COCKPIT window (Fig. D.2).
Software Options

Graphics Colors Software Update Search

Graphic Backcolor O Image ® Black Software Update
Grid l:l Search for new Release AFJ Click Meter Software

Number On Grd Golor R

RX1Peak Calor

RX1 Quasi-Peak Color.. PG5502

Color. com [N

Color..

[ I [ 5 P R
e BC Pogan Fies baocickveters
I TR 5o Corio

Color..

RX1 QP Limit

§  Color____
T
) Color
B Coor
M) coor

150KHz

Sound 1
Sound 2
Sound 3

Color..

Color..

Color..

e Default Config
RX4 QP Limit Color..

Current Probe Color..

BECCEC

Current Point Color..

Fig. D.89: OPTIONS page

It allows to set software and hardware options:

— the type of the graphics background between default image or black and the configuration of
the colors to associate to the Peak and Quasi-Peak detectors for each channel and to the
Current Probe during measurements, with Graphics Colors box (Fig. D.90);

Graphics Colors
Graphic Backcolor
Grid
Number On Grid
RX1 Peak
RX1 Quasi-Peak

RX1 QP Limit

R¥4 Peak

RX4 Quasi-Peak
R4 QP Limit
Current Probe

Current Point

| Color
) cCob
By cCob
Bl coor
Ml coor
M| coor
) Coor
Mg Coor
My Coor
_§  Coor |
Mg Coor
B Coor
B Coor
_§  Coor

Fig. D.90: Graphics Background box
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— the search of updated versions of the software on the webserver with Software Update
Search (Fig. D.91);

Software Update Search

Software Update

Search for new Release AF.J Click Meter Software

Fig. D.91: Software Update Search box

The procedure of searching for new software releases foresees the automatic connection to
a webpage saved on Default.xml file. Actually this webpage is located to the
'register.eladit.net/upgrade.asp’ address and the procedure needs DDA55+ and its PC were
properly connected to the network for sending the serial number of the equipment to this
webpage. After checking the presence of a new software release on the server, this webpage
communicates the link where download it.

— the settings of the AFJ PG5502 with PG5502 box (Fig. D.92). After enabling the interface of
this device, the COM port must be set for the communication with DDA55+;

PGbE502

COM comi

Fig. D.92: PG5502 box

— the upload of the company logo to use on the Test Report with Logo Path Report box (Fig.

D.93).
Logo Path Report
C\Program Files (x86)\AF J\Click Meter S

Fig. D.93: Logo Path Report box

— The Sound Config box (Fig. D.94) allows to set, for each channel, the kind of sound to be
associated with each kind of event.

Sound Config
Choose Rx

Short Click
Long Click

Continuous Int

Default Config

Fig. D.94: Sound Configuration box

AFJ DDA55+ DISCONTINUOUS DISTURBANCES ANALYSER — Operating Manual —rev. 2.4 / 2023-08 71



D.11 « DENAN OPTIONS

When Denan Options are activated on DDA55+, the operator can perform measurements fully
compliant to DENAN LAW Part. 10 Emission Japanese standard with the evaluation of Extra Long
Clicks and Denan Rules enabling these options through the checkboxes (Fig. D.32) on the
SETTINGS page (Fig. D.9 and Fig. D.10).

D.11.1 e EXTRA LONG CLICKS

When Denan Option checkbox for the evaluation of Extra Long Clicks box is selected, the system
uses the following parameters:

Specific EUT according to DENAN LAW Part. 10

- Analysis frequencies: 150kHz, 500kHz (550kHz), 1.4MHz, 30MHz
- Minimum separation time between clicks: 200ms

- Disturbance duration <10ms : Short Click

- 10ms < Disturbance duration £200ms: Long Click

- 200ms < Disturbance duration <400ms: Extra Long Click

- Disturbance duration >400ms: Continuous Interference

During First Pass the number of Extra Long Clicks shall be treated as follows:
- if the number of Extra Long Clicks is <1/5 of the total number of Clicks, the Extra Long Clicks
shall be counted as ONE Click (Case A);

- if the number of Extra Long Clicks is 21/5 of the total number of Clicks, 1/5 of the total
number of clicks counted as ONE Click, the remaining Extra Long Clicks are counted as TWO
Clicks (Case B).

Numerical examples:

Case A
- Total measured clicks = 100
Extra Long clicks = 15 ( <1/5)
No Extra Long clicks = 85 (100 - 15)
Computed clicks from Extra Long clicks = 15 (15 x 1)
Computed total clicks = 100 [85 + (15 x 1)]
- Total measured clicks = 100
Extra Long clicks = 20 (=1/5)
No Extra Long clicks = 80 (100 - 20)
Computed clicks from Extra Long clicks =20 (20x 1)
Computed total clicks = 100 [80 + (20 x 1)]

Case B (Fig. D.88)
- Total measured clicks = 100;
Extra Long clicks = 26 ( >1/5);
No Extra Long clicks =74 ( 100 - 26 )
1/5 of Total measured clicks = 20;
Remaining Extra Long clicks = 6 (26-20)
Computed clicks from Extra Long clicks =32 (20x1+6 x 2)
Computed total clicks = 106 [74 + 32]
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File Settings

E

Time Test : X Mode

Creation Date 8/10/2015 1221:10 SN

Last Modification 1510/201508:02 11 Type
Required Report

Executed by

Work Dir C\Users\utente\Documents \AFJCMS DATA FILES\Text_45

First Run Calculation Rules: Click Rate
t=choks tme 150 kHz 500 kHz 1.4 MHz 30 MHz
Short (t<10 ms)

Long (10< 1400 ms)

150 kHz
Tot Clicks Meas _!

New Limit Cacuated
Long <1520 ms)

Long

Test Loaded: DDASS Click 1st Pass

Long

Centinuaus Int New Lmit Calcuated
Events

Time(s) : - = : _om |

5435 events Apply 5.4.3, No Oicks

SwOp

Upper Quartle Method

New Limit [dBuV] == 3

Limit dBuV
N

2nd PASS NEED

Fig. D.95: First Pass with Extra Long Clicks evaluation

Also the possible Second Pass (either Real or Preview) reports information about the number of
Extra Long Clicks evaluation (Fig. D.96).

Second Run Load 2nd RUN

Upper Quartile Method
150 kHz 500 kHz 1.4 M MHz

New Limit [dBuV]
Allowed Clicks ES IS S

- D D
15400 m)

Tot Clicks Meas

Continuous Int

Events  of of of o
Time(s) EEEI EEEI EEEI m

b events

Fig. D.96: Second Pass with Extra Long Clicks evaluation

NOTE: the evaluation of Extra Long Clicks can be performed also when 550kHz frequency is
selected instead of 500kHz (VCCI Option).
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D.11.2 ¢« DENAN RULES

When Denan Option for the evaluation of Denan Rules checkbox is selected, the measurement
at 150kHz frequency channel is not required and during the First Pass the verification of the “All
clicks £ 10ms?” condition is performed according to the flow chart described into DENAN LAW
Part. 10 Emission Japanese standard (Fig. D.99).

The operator can set the following rules to analyze the measurement (Fig. D.97):

Denan Options

B Enable Extra Long Click

® Enable Denan Rules

¥ N calculated only for 500 kHz

O N<15(EUT A) ® N<5(EUT B) ® Nether AorB

W > 2 Clicks in 2s (oniy 2nd run)

Fig. D.97: Denan Rules

- Nclick rate calculation at 500kHz frequency channel only (at 550kHz frequency channel only
also when 550kHz frequency is selected instead of 500kHz (VCCI Option)).

- EUT type selection among Class A (N < 1.5), Class B (N < 5) and Neither A or B. The EUT type
selection into the Calculations rules window does not define any further rule and any value
of the f factor.

- The selection of the f factor value

e if f=1, it is possible to select between click or switching operations evaluation (Fig. D.100);
» if f<1, switching operations evaluation is possible only (Fig. D.101);
The selection of the f factor disappears from the Calculations rules window because the
value of this parameter is manually selected by the operator into the Denan Options box (Fig.
D.98).

- “>2clicks in 2s” phenomenon (this option is valid at the end of second pass only).

In case of this rule the measurement is FAIL according to the specification below

"> 2 Clicks in 2s" phenomenon described in DENAN LAW Part. 10 Emission Japanese standard

e This is evaluated in Second Run only, not during First Run;

e If the > 2 Clicks in 2s phenomenon occurs among clicks exceeding Lq limit during Second
Run, the measurement is evaluated as FAIL. According to the standard, > 2 Clicks in 2s
phenomenon is regarded as continuous interference and evaluated by L limit, which means
automatically that the measurement is FAIL;

e "> 2 Clicks in 2s" phenomenon evaluation shall be selectable for the operator that can
select if either activate it or not.

- Denan Dplions
ble Extra Lo

Fig. D.98: Manual selection of the f factor
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65 Second Pass Flow Chart E=m R ]
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Fig. D.99: DENAN LAW Part. 10 Emission Japanese standard Flow Chart
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rCalculation Rules ————————  Display Settings

Floor polishers v Snapshot PreTriggrer [ms]

Click Rate N based on

Gate Time [ms]

O Click Measurements :
Reflevel
L @ Switching Op. (Manual fj

Rx 150 kiHz Limit [dBuV] Rx14MHz Limit[dBuv] XS

Rox 500 kHz Limit [dBuV] : Rx30 MHz Limit[aEuv] RS ‘3'5“['9‘::359“’”9'5
OIK-LIE

Rx 150 KHz Att [dB] R 150 kHiz Input Ofiset [d5] [JECIIEN tconsr DR
Rx 500 kHz Alt. [dB] Rx 500 kHz Input Ofiset [45] IR SanDs

Rx 14 MHz At [dB] Rx 14 MHz Inputofiset [45] [JECIEE
Rx 30 MHz At [dB] Rx 30 MHz Input ofiset (5] [IEEIIEN | L D0 Free Me ce 670468

Operating Mode .
External Att [dB] Rec Data & Evenis (preview allowed) v
Remote NONE ~ Denan Options

—Switching Operations Setingg—— | M Enable Bxtra Long Click
¥ Enable Denan Rules
¥ N calculated only for 500 kHz
Fas Numioen (EUTA) @ N<5(EUTB) @ NeitherAorB

B —

Time Limit fmin] max 900 > W > 2 Clicks in 2s (only 2nd run)

dB/div

Min Current Variation (&)

¥ Time limitfor continuous interference Time[ms]

¥ Total Click/Switching Operation number
(500 kHz)

z Limit [dBu Fix 1.4 MHz Limit [«

I kHz Limit [dBu] 56.0 E AHz Limit [clBu']

L= MONE

MHOME -
MHOME -

Filter Number ither A or B

End Of Test
Time Limit [min] max 900

Time limitfor confinuous interference Time[ms] i |
o : SAVE LOAD
itching Operation number Nax SET SET

Fig. D.101: Switching operations evaluation with f<1
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The following example shows First Pass with Denan Rules evaluation selecting Click
Measurements and EUT type Class A (N < 1.5).
N click rate is 3.89 (so N > 1.5), this means the Second Pass is necessary (Fig. D.102).

Calculation B ements (Denan EUT ©
500 kHz 1.4 MHz 30 MHz

TestLoaded: DDASS Click 15t Pass

imit Caleulated

)
5435 events

C;-“ 'R A & -

s D ) ) ) = e Upper Quartle Method

Limit dBuv E E E E New Limit [dBu'] 7374
N 5423 S 2

| 2nd PASS NEED /] V]

Fig. D.102: First Pass with Denan Rules evaluation and EUT Class A

The next example shows First Pass with Denan Rules evaluation selecting Click Measurements
and EUT type Class B (N £ 5).

N click rate is 3.89 (so N < 5), this means the Second Pass is not required and the measurement
is PASS (Fig. D.103).

Long
Tat: Clicks

3.3 Comection JoMHz |

] 1] 1] | 54 Mo Clic

[ of _of ol of KE

Upper Quartile Method

LimitdBuV | csf s sof 6] New Limit [dBuY]
N 5423 . . . .

/]

Fig. D.103: First Pass with Denan Rules evaluation and EUT Class B

NOTE: the evaluation of Denan Rules can be performed also when 550kHz frequency is selected
instead of 500kHz (VCCI Option).
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D.12 « USAGE OF DDA55+ PULSE GENERATOR

DDA55+ Pulse Generator has been designed and manufactured for checking, with standard
pulses according to CISPR 16-1-1 Table 14 (Fig. D.104) and CISPR 16-1-1 Annex F Table F.1 (Fig.
D.105) or CUSTOM pulses defined by the user, the functionality of any brand click meter or
analyzer full compliance to CISPR 16-1-1 and used for click measurements according to CISPR
14-1. It can be used also like CW Generator.

The pulse generator is remotely controlled by DDA55+ software.

Anytime the pulse generator must be used, remove the plug from the CLICK PULSE OUT
connector (Fig. B.3) and connect the CLICK PULSE OUT connector with a RF cable to the RF
input of the click meter or analyser to be checked. In case of the same DDA55+, please connect
the RF cable to RF IN connector. After using the pulse generator and before starting any
measuring session, connect the plug to the CLICK PULSE OUT connector (Fig. B.3).

Test . I Evaluation by
No. Test signal , the analyzer

I
|

1 0.11mai @ , 1 click
8,5ms1 dB |

2 -1s5 I +1s | 1 click
Background: noise or CISPR pulses, 200 Hz: -2.5 dB [QF) I
190 m=M dB !

3] L E— e | 1 click

Background: noise or CISPR pulses, 200 Hz- -2,5 dB (QF)
| Other than click

1333 ms1 dB
4 — I

L 210 msM dB
—

Other than click

Other than click

[i] I 180 ms I

30 m&'S dB 30 ms'S dB

7 I 130 ms I 1 click

|
|
|
30 ms'5 0B 30 ms/S 08 I
|
|
I

I
30 ms/5 dB 30 msiS dB |
g I o ms I I 2 clicks
|
| Other than click
g MIn. 21 pulses/0, 11 msiperiodiciy 10 msi1 dB
|
30 ms#25 dB |
10 P— | 1 click
30 me-2.5 a6 T
100 ms/25 dB |
Band B: 1034 ms/Band C: under conslderation )
|
190 m&/25 dB 30 mE~2.5 dB/2 0B IF
|
| 1 click

12 - Band B: 1 166 m&Band C: under conskieration L

ms-25082d8IF |
Fig. D.104: CISPR 16-1-1 Table 14
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ar)

Test . ' Evaluation by
No Test signal ! the analyzer

.
|

1 | 0,11 m/1 dB [ 1 click £10 ms
|

2 I 8,5 msi1 dB | 1 click £10 ms
|

3 I 10,5 ms1 dB | 1 click >10 ms, £20 ms
[

a| [ orss | 1 click > 10 ms, $20 ms
[

5 . 21 ms/1 dB I 1 click =20 ms

1] 180 ms/1 dB | 1 click >20 ms
—51 I

210 ms/5 dB 210 ms/5 dB | 1 click <600 ms

7] ee——— s — (DUT programme-controlied)
|
Continuous
8 220 ms/5 dB 220 ms/5 dB | >500 ms
1 click £600 ms_
100 ms/5 dB 190 ms/5 dB [ {counted as 2 clicks
_9] 100 ms refrigerator rule)
" for N <5 - 2 clicks
I for I_‘d 25 - continuous, or
10| somssas 50 ms/5 dB | 1 click =600 ms
1sms [N for programme controlled DUT
|
11 | 15msi20 a8 8 pulses/S ms/20 dB y | 36 clicks £10 ms
I 13s I |aisd1_3.ila BI 13 E.I 13i3d£ 5 Irepeated up to 40 counted ::Ii::lt:vI 4 clicks =10 ms, £20 ms
|
12 | 15msi2048 8 pulses/S msi20 dB | 35 clicks <10 ms

W Ld
I 13s I 135 I 13:.' 13:' 1:ul 13 al 1:12' 13 5' repeated up to 40 counted clicks 5 clicks >10 ms, <20 ms

Fig. D.105: CISPR 16-1-1 Annex F Table (F.1)

The CISPR PULSE GENERATOR page (Fig. D.106) is accessed by pressing the PULSE GEN button on
the left side of the MAIN COCKPIT window (Fig. D.2).
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The first window to appear is the CISPR PULSE GENERATOR menu for CISPR 16-1-1 and CUSTOM
tests (Fig. D.106). It is possible to access to this menu selecting CISPR PULSE on the left side of
the page.

CISPR PULSE GENERATOR

Frequency

Table Test Run Test Mode
150kHz  + W CISPR 16-1-1(T14) ~ [ TEST 1 > @

OPeak

SEQUENCE 0
O
TEST PARAMETERS
S 01 i 908~
PULSE ms Level 1 i E———
Connected to: 011} 53,72 RUN SIMULATION

182,168.11.31

ar)

INSTRUMENTS

Evaluation by the analizer; 1 click

Fig. D.106: CISPR PULSE GENERATOR menu

On this menu it is possible to select the frequency of the channel, the table (CISPR 16-1-1 Table
14, CISPR 16-1-1 Annex F Table F.1 or CUSTOM defined by the end user), the type of the test and
the running test mode of the test to perform.

The diagram shows just an indicative simulation of the measurement of the click analyzer.

On the TEST PARAMETERS section all parameters and info of the selected test are shown. The
pulses levels can be adjusted and then saved selecting SAVE TEST PARAMETERS. The pulses
duration can be adjusted for custom test only. Pushing RUN TEST SIMULATION the modification
of the measurement of the click analyzer according to the variation of the pulses can be
checked.

The RUN TEST MODE section allows to set the operative mode among “Single Test”,
“Continuous” and “Scan Table”.

Pushing START for running the test, TEST RUNNING... message appears to inform the end user
that the pulse generator is working (Fig. D.107).
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Run Test Mode

SEQUENCE
o

SAVE PARAMETERS
Connected to: 0115 : RUN SIMULATION

182.166.11.31

arF]

INSTRUMENTS

Evaluation by the analizer: 1 click

Fig. D.107: TEST RUNNING message

When CUSTOM table is selected (Fig. D.108), it is possible to run a test stored into the pulse
generator. Pushing the folder browse button, it is possible to manage the table with the list of
the custom tests (Fig. D.109).

CISPR PULSE GENERATOR
Frequency Table

Test Run Test Mods
150 kHz » M custom = [l Defauit from PG5502 [ 7 @

QPeak

SEQUENCE

Time (8}

O
TEST PARAMETERS
5 190,001 89.4 /=[S
puise 1 [EEEE - teve 1 [EEE e T
ruse2 EEREE Level 2 dByV

ms
PALSE 1,034 .00 = | ms RUN SIMULATION

=]

INSTRUMENTS

Fig. D.108: CUSTOM table
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Test Name Pulse 1 Time Pulse 2 Time Pulse Pause Pulse 1 Level Pulse 2 Level Frequency
Custom Test 1 30.0dBpV 70.0dBypV

Custom Test 2 15ms 30 ms A0 ms 80.0dBuV 70.0dBpV 500 kHz
Custom Test 3 15ms 30 ms 40ms 20.0dBpv 70.0dBpV 1.4 MHz
Custom Test 4 15ms 30 ms A0 ms 80.0dBuV 70.0dBpV 30 MHz
Custom Test 5 15ms 3ms 40ms 80.0dBpv 70.0dBuV CUSTOM 1
Custom Test & 15ms 30 ms A0 ms 80.0dBuV 70.0dBpV CUSTOM 2

Custom Test Description

Custom Test

Fig. D.109: CUSTOM test table

To insert a test into the list it is necessary to select the CUSTOM table mode and push SAVE TEST
PARAMETERS. The following window appears (Fig. D.110):

B Custom Text Save Options  [IRESN
Custom Test Table

@ Save As New Custom Test
) Update Seleced

() Save As PG5502 Defautt

Test Mame
Custom Test 3

Fig. D.110: CUSTOM test save options

There are three available options:

— “Save As New Custom Test” to add a new test on the list of the custom tests;

— “Update Selected” (active if previously a test from the list of custom tests was loaded) to
update the loaded test;

— “Save As PG5502 Default” to save the test as the custom test by default into the generator.
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Selecting CW, the CW GENERATOR menu appears (Fig. D.111). Adjust Frequency and Level and
then push START / STOP to run the generator.

Bl AF) PG3502 - DDASS DISTURBANCE ANALYZER PULSE GENERATOR Ver 1.11

CW GENERATOR

Frequency Level

30,000,000 : N+ 50.0 MY

sep [N St

SEQUENCE

Fig.D.111: CW GENERATOR menu

Selecting SET, the PULSE GENERATOR PARAMETERS and SYSTEM INFORMATION menu appears
(Fig. D.112).
PULSE GENERATOR PARAMETERS

cisprruise| CUSTOM FREQUENCY 1 CUSTOM FREQUENCY 2

500,000/ |NzF2

TEST PAUSE

z,uuugj ms

SYSTEM INFORMATION

SEQUENCE Software Version: 1.02

: : - RESTORE DEFAULT
Serial Number: SEOCZH PULSE LEVELS

User Interface Version: 1.01

£ S USER INTERFACE
Firmware Version: 1.04 EIRMWARE UPDATE

INSTRUMENTS

Fig. D.112: SETUP menu
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With the PULSE GENERATOR PARAMETERS section it is possible to set the custom frequencies,
the pause test among the repetitions of the test if the “Continuous” mode is selected. Push
SAVE to save the settings.

The “SYSTEM INFORMATION” section shows information about the software, the firmware and
the hardware of the pulse generator. Pushing RESTORE DEFAULT PULSE LEVELS it is possible to
reload the default values of the pulses levels. Pushing USER INTERFACE FIRMWARE UPDATE it is
possible to update the graphical interface of the equipment.

Selecting SEQUENCE, the RUN SEQUENCE menu appears (Fig. D.113).

Enable Freg Table  Test Pause (zec) Rep. num.
W 150KHz - | ={F1 |=|Testh |[=|5 10 Add
E O [s000z =1 || Test =5 10
[ [14MHz [+ [F1 [+ |Tests |¥|5 10
[ |30MHz |=|F1 |=|Test5 |=|5 10 Remove Row
Load Sequence
From File
aQ Save Sequence

To File

Fig. D.113: RUN SEQUENCE menu

With this function it is possible to create a sequence of test enabling the four channels of the
equipment and to select for each channel the table (CISPR 16-1-1 Table 14, CISPR 16-1-1 Annex F
Table F.1 and CUSTOM), the number of the test, the pause among the single tests and the
repetition number of the single test.

During the creation of the sequence new rows on the list can be added with “Add Row” and
deleted with “Remove Row”.

Each sequence can be saved selecting “Save Sequence To File” and loaded with “Load Sequence
From File”.

When DDA55+ click analyser is remotely controlled by an external PC, PG5502 Pulse Generator
is not enabled and it cannot be selected by the operator (Fig. D.114).
*

PG5502 not enabled when DDASS controlled by external PC.
Please use DDAS5S in stand alone mode

Fig. D.114: PG5502 Pulse Generator not enabled

The stand alone usage of the equipment is highly recommended.
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D.12.1 « TECHNICAL NOTE

Pulse 2 and pulse 3 of CISPR 16-1-1 Table 14 (Fig. D.115) shall be performed with background
noise consisting of 200Hz CISPR pulses at a level 2.5dB below the Quasi-Peak threshold level.

9.5 msM1 dB
2
Background. noise or CISPR puises, 200 Nz 2,5 dB (QP)
190 ms/1 dB
3 -1s —— +1s

Background: noise or CISPR pulses, 200 Hz: —2,5 dB (QP)
Fig. D.115: CISPR 16-1-1 Table 14 Pulse 2 and pulse 3 with background noise

These pulses should be present commencing at least 1s before the test pulse and lasting until
at least 1s after the test pulse. Enter this background noise by through CISPR PULSE IN
connector in the front panel of DDA55+, max input level is 63dBlV. The software will show the
following window (Fig. D.116):

CISPR PULSE GENERATOR

Frequency Table Test Run Test Mode @
150 kHz - W CISPR 16-1-1T14) ~ M TEST 2 -

QPeak

CISPR PULSE

SEQUENCE

TEST PARAMETERS

Bt i e Lovet 1 RERIE 0. SAVE PARAMETERS
Connected to: 01115 CISPR Noise dBuV RUN SIMULATION

192.166.11.31

5.5ms/1dB

Background: Moise or CISPR pulses 200Hz: -2 5dB {GF)

a | J Evaluation by the analizer: 1 click

INSTRUMENTS

Fig. D.116: CISPR 16-1-1 Table 14 Pulse 2 and pulse 3 with background noise shown by the software

D.12.2 « TECHNICAL SPECIFICATIONS

Duration of the pulses: 110us+1.3ms (Accuracy +3%)
Rise Time of the pulses:  <1us

Click analyser test level:  60dBUV

RF Level: 30+112dBpv
Frequency range: 150kHz+30MHz
Frequency precision: <30x10°®
Impedance: 500hm
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D.13 « CLOSE
CLOSE button allows to close and exit the software safely (Fig. D.117).

Fig. D.117: CLOSE button
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