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1.0 SPECIFICATION

80MHz — 6GHz
0.2% of current value

0.2% to 9% of current
value

-60dBm to 0dBm
Bargraph indication of
level.

10%

off,

1KHz sine, 80% AM
modulation

200Hz, 20Hz & 1Hz

pulsed. 100% level

N type

Input: 0-2.5V
Calibration via PC
software.

8 pin circular
Bargraph

Open loop (pre-scan)
or closed loop.

Qty 4, 0- 10v input
Stop, pause, continue.
BNC

4 pole c/o volt free
contacts.

Pulsed, Continuous, off
15 pin Dee type

Contact closure
enforces standby
mode.

4 pin circular

110V or 230V, auto
sensing.

50 or 60Hz

120 x 64 x 188mm
3.5kg

Control: From supplied PC software via
USB port.
Environment: Windows XP, Win7, Win8, Winl10
Main control: Start test (RUN)
Stop test (STOP)

Pause at frequency (Dwell)
Single frequency mode

Enables all parameters of a test
scan and EUT details to be
programmed.

Start and end frequencies
Frequency step (% of current
value)

Field strength (3 - 20V/m)
Dwell time (1 - 99 seconds)
Modulation mode.

Setup screen:

Parameters:

Manually or automatically ramp
the field strength at one
frequency.

Single freq. Screen:

Custom scan: Specify field level vs frequency
Plot all details of the test including
setup parameters, actual vs. target
settings and EUT status.

Report screen:

Status window: Real time indication of operating

mode, EUT status and P.A. status.

Menus
File: All standard Windows facilities, including
printer output and file Save, Open
commands. Test results and setup data can

be stored/recalled separately.

Set trace colours.
Add Title.

Display:

Enter EUT monitor channel details
Select feedback probe type

Enter cell characteristics,

Check USB connections

Enter file path data.

Config:

Indication: Mains power
Output signal level (bargraph)

P.A. status, EUT status, EUT prompt
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2. SPECIAL NOTE

The RF6000 is designed for use with the LaplaCell range of EMC test cells. These cells are
fitted with a field sensor to provide feedback to the field strength level control system. These
synthesisers will not work correctly unless this feedback signal is present.

If the unit is to be used without the cell connected, option —RH is available which should be
included at time of order. This adds a remote sensor interface which is connected via the RS232
port on the rear panel. This will accept feedback from Holaday, Narda, Radisense or other
standard probes that use similar protocols. In this mode the field level at the location of the probe
is controlled automatically.

2.1 Remote sensor option for anechoic chamber operation

The RF6000 can be used with a field sensors (see above) for use in anechoic chambers. This -RH
option must be specified at time of ordering. This manual will apply in all respects apart from the
following:

Sensor requirements:

The system is designed for the following sensor types....

Holaday HI-4422 or the HI-6005

Radisense RSS1004A probe and CTR1001S interface

Narda EP-600 range (or equivalents).

The sensor should be connected to the synthesiser via the appropriate fibre optic cable and serial
adaptor. This adaptor or serial cable is connected via the serial port provided on the rear panel of
the unit. The synthesiser will recognise the probe and power the adaptor automatically.

Note that the calibration data for the sensor must be correctly loaded and linked to the software
prior to use. This is normally undertaken by Laplace Instruments Ltd prior to despatch.

If the sensor is not connected, or if the sensor battery is flat, the system will not run when RUN
or PRE-SCAN is initiated.

In operation, the software will work as described in the following sections. Both closed loop
(sensor used alongside the EUT) and open loop (Pre-scanned with EUT absent) modes can be
used. In addition, the sensor can be used to check and calibrate the test volume using the pre-scan
mode and by processing the resultant pre-scan data in (for example) Excel.
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3. INTRODUCTION

The RF6000 RF signal synthesiser is specifically designed to provide the signals required for
testing RFI immunity of products to international standard IEC61000-4-3.

IEC61000-4-3

IEC61000-4-3 immunity testing requires that the EUT (equipment under test) operates
satisfactorily when subject to a strong electromagnetic field.

This requires a scan at a certain fixed level (specified by the standard) of field strength. The
scan will comprise a series of ‘steps’ in frequency. Each step increase is specified as a
percentage of current frequency value.

This percentage is variable from 0.2% to 9%.

At each step, the frequency is held, the level adjusted to achieve the required field strength as
measured by a field sensor, a prescribed modulation mode is initiated and then the conditions
held for a ‘dwell’ time. The EUT should be monitored to detect faulty operation during the test.
During the dwell time, a 1IKHz, AM modulation at 80% depth is applied to the signal.

In addition, a specific test is required in mobile phone bands with a pulsed modulation of 100%
depth to simulate the fields which may be experienced from mobile phones.

The synthesiser generates a signal at the required frequency, modulation and level which can be
fed to transmitting antenna or test chamber via a suitable fixed gain Power Amplifier. If used
with a compact cell, the Laplace RF1100, RF1300 and/or RF1600 amplifiers make ideally
matched companions.

Typical System

Field
Strength
probe

PC with RFSynth& RFE000 Power Amplifier

software Synthesiser Test chamber

or cell

= = =

Output Input OULPUL jrm—. EUT

use
interface

System control,
display and user

interface EUT prompt ~ Feedback
and monitor input

Probe feedback -

-

EUT interface unit

Frequency and modulation are simple set values but the level is controlled via a field strength
sensor feedback loop. (But see note in section 2).

The PC will provide the level set point in terms of sensor output (i.e. already adjusted to take
account of cell characteristics)

Two operating modes are available: real time feedback or pre-scanned level. The former takes
account of the effect of the EUT inside the cell.
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The Synthesiser also acts as an interface to the EUT with status input and ‘prompt’ outputs that
can initiate the product to perform an operating cycle at each step.

A single frequency mode is available in which the cell is effectively controlled directly by the
operator from the PC, enabling specific weaknesses in the EUT to be investigated.

System components
e Synthesiser The RF6000. Linked to PC via USB port. Generates the required signals and
controls the amplitude to produce required field strength inside cell. Also interfaces simple
EUT status signal back to PC and generates simple ‘prompt’ signal to EUT under PC control
e PC with RFSynth6 software package. This acts as the User interface and main controller for
the system.
e EUT monitoring facilities
e EUT excitation and monitoring. The RF6000 is fitted with 4 channels of 0 — 10v
inputs to monitor the EUT status.
e Video interface running in separate window. Camera and camera hardware interface
and software are supplied separately.
The interface between the EUT and the RF6000 must be produced by the user to suit the
requirements of the EUT.

Cell characteristics

The cell may be distinctly non linear in frequency characteristics. Generally each cell is
individually calibrated by the manufacturer and the resultant characteristics programmed into the
software.

Field control technique

There are two quite distinct ways in which field strength can be controlled. The synthesiser
allows use of both techniques.

To understand the background to these alternative techniques, imagine the following scenario:
The equipment to be tested (EUT) is to be used in an area close to a strong transmitter, perhaps a
TV station, and may therefore be subject to quite strong RF fields. Indeed in one location at
which the product is to be located, the field strength from the transmitter is 10V/m, as measured
with an accurate field strength probe prior to installing the product. When the product is installed
at this location, it will modify the field in this vicinity, possibly reducing the field to only 5V/m
simply due to the RF characteristics of the product.

The question is therefore raised: how should the product be tested?

Either:

1. Open loop mode (Pre-scan). Generate the 10V/m in the ‘empty’ space first, then place the
product into that space but do not attempt to control the field strength which may now
have suffered a significant change. This emulates the ‘real world’ situation as described
above, but may result in actual field strengths applied to the product significantly less
than the 10V/m nominal.

Or:

2. Closed loop mode (Standard). Control the field strength with the product in the ‘space’ to
give 10V/m. This may appear to to more ‘correct’ but could give a false impression of
the performance of the produce in actual situations.

The synthesiser and the software permit both techniques.

Technique 1 is the preferred method (according to the standard), but technique 2 is often used.
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4. Synthesiser Hardware Description

The RF6000 acts as the ‘hub’ of the immunity test system. It generates the signal that is applied
to the EUT, controls the field strength via a feedback signal from the cell, provides interfaces for
the EUT and interfaces to the controlling PC via the serial port.

The features of the front panel are:
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50ohm N type for signal out. This signal should be taken via a suitable RF power amplifier
to the cell or antenna. Maximum signal out is typically 0dBm.

Signal out level indication. This is provided so that the user can visually observe the
activity of the system. Note that this level does not represent field strength, that is largely
determined by the characteristics of the amplifier/cell or antenna. NOTE: An excursion
into the red zone does NOT indicate an overload, it simply indicates that the output is
approaching full scale.

Feedback signal indication. This indicates an approximation of the feedback signal level to
show the activity on this line.

Connection to the test cell. This includes an output to control the cell range and the input
signal from the sensor inside the cell.

This connects to any Laplace power amplifier (via the LETIS where fitted) and forces
‘standby’ mode when the amplifier is not required.

EUT prompt output. This enables the system to ‘prompt’ the EUT each time the test
begins a ‘dwell’ period. This can ensure that the EUT is fully exercised at all test
frequencies during the test. See section 4.1.1

System status. Indicates that the system has set frequency and stress level and has entered
‘dwell’ mode.

Indicates the operation of the EUT prompt signal.
Indicates the status of the power amplifier standby control.

Indicates when the system is in standby mode.
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11.  USB communications activity.
12.  EUT monitoring inputs, channels A through to D.

13.  Mains power ON/OFF indicator.

Rear panel
( Mains power switch
Mains
— —— input.
[ _ p
USB port. [ ] “~
Connected to | m—
the PC. .
\
Serial (RS232) port.
ONLY used if the ‘remote sensor’
(-RH) option has been specified.
CAUTION

e Ensure equipment is properly grounded to earth before use.
e Do not cover any ventilation slots.
e Use only ‘volt free’ contacts for the EUT status signal.
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4.1 Interconnections
4.1.1 EUT status connections
EUT monitor

These connections relate to the monitoring of the EUT whilst immunity testing is ongoing.
Immunity tests can take some time, so automatic monitoring is an advantage as it avoids the need
for continuous presence of a person during the test.

4 identical channels are provided, each with BNC input and a range of 0- 10V dc. The input
impedance is 100K. These are sampled by the RF6000 during each dwell period and results can
be plotted on the screen as a test progresses.

Each channel can be configured for pass/fail thresholds using the Configure.... EUT Settings
menu.

EUT Prompt

The prompt output from the Synthesiser is a 4 pole c/o relay. All the contacts are brought out to
a standard 15 way Dee type connector.
Connection details

Common NO NC

10 1 9

8 1 11 3 2
\o CO0O0O0O0O0 o] 12 7 8
CO0Q0O00O0OQ 13 15 14

15 9

The relay operates according to the mode selected in the software (see section 5.4.2)

Off: Not operated

Pulsed: Closes for 1 second at the start of each Dwell period.
On: Closed during each Dwell period.

Notes:

e NO contacts are closed when EUT prompt operates

NC contacts are opened when EUT prompt operates

Contact rating is 20v rms or 40v dc, 300mA.

When pulsed prompt is used, contacts close for approx 1 second.

Operation of this EUT Prompt is set in the main screen.
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4.1.2 System Connections

This diagram shows the cabling connections when using the Synthesiser with a single power
amplifier. All 4 cables shown in this diagram are included with the shipment. The optional
connections to the EUT prompt and EUT status sections are supplied with the appropriate mating
halves. Note that if the system is used with remote sensor, the control connection to cell is
redundant and not supplied.

| Control connection to cell | | Optienal connections forEUT prompt and status |

Powar
IRF OUTPUT FEEDBACK \I
N BN
-~ o
s o CTE—— \o/,l (0,-' e 2
! e gy (-]
,é‘(ﬂ Y il ety EUT Inferiace P& ITATUE [s]

RF Powerto cell

RF =ignal to P.A. 4 way interlock cable

If using the Synthesiser with both the RF1100 and RF1300 or RF1600 power amplifiers, the
three cables (c), (d) and (f) which connect to each power amplifier must be switched over at
1GHz. This requirement is achieved automatically if a LETIS is used.

a) Connect the mains power cable to each item and switch on.
b) Connect supplied USB lead from USB port on PC to rear panel connector on
Synthesiser.

C) Connect RF output lead from Synthesiser to RF input on RF1100 power amplifier
(P.A.), with the supplied BNC - BNC lead.

d) Connect RF output from RF1100 to cell RF connector (N type) using cable
provided. Note, normally ALWAYS leave this cable connected to cell. When
disconnecting the RF1100 or any other device (eg EMC analyser), always
disconnect at the end remote from the cell. (If not using a cell, connect to a
suitable antenna or other load)

e) Connect the supplied 8 way cable from the cell to the feedback connector on the
RF6000. Not required if not using a cell, but note that an alternative field sensor
must be connected via the serial port on the rear panel..

f) Connect the supplied 4 way cable from the Synthesiser to the RF1100.

g) Note that when using the LaplaCell, the 3 way connector on the RF1100 is not
used.
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4.1.3 LETIS

The LETIS (Laplace EMC Test Integration System) enables all the switching between power
amplifiers to be done automatically. If using this unit, the interconnections are as shown below.
Note that this diagram is for a complete system which includes the SA1002 or SA3000 analyser
for emissions measurement.

SA1002/5A3000
_ _
Use
O Q) RF6000
lﬂlllf D -
Control
UsB
[ ]
RF1100
To CEII
LETIS
UsB
RF1300/RF1600

mmmmm  Control cable

mmmssm  RF co-ax cable

Further details are included with the LETIS User Guide.
4.1.4 System interconnection circuits

These are provided so that the Synthesiser can be interfaced with other third party hardware.
When using Laplace ancillaries, this section is redundant.
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PA Status

1 O—
2 Gsi >
4 To P& standby
3 o— irterlock.
=iz, = standby mode
4
S >

Cell Control and Feedback

Not used when the ‘remote sensor’ option is specified. The sensor is connected at the rear panel.

1 O—I
0y Sig out
2 v
Field prohe
3 0— oV
+5Y

Door interlock

4
GW ?
o

L] Y]

6 &— Cell range control. Hi = High range, Lo = Low range {Pullup inside cell)

signal from cell

¥ G— Hirange selected Range acknowledge
Pullups inside RF2000

8 &— Lorange selected

The RF6000 requires an analogue signal for field strength feedback. The range of the feedback
signal is 0- 3v. The standard version of the RF6000 assumes a response time of approx 10ms to
match the performance of the probe included with the LaplaCell. If an alternative probe is to be
used, ensure the response time is similar or shorter than the 10ms quoted above. If a probe with
a longer response time is to be used, contact Laplace Instruments Ltd or the distributor for
advice.

This connector provides +5v at 20mA for probe power and a connection for the cell door
interlock.

The 8 way cable supplied with the LaplaCell provides all the required interconnections.
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5. Synthesiser Software

The software programme (RFSynth6) supplied with the Synthesiser is a Windows application
which will run under 64 bit versions of Windows, Win7, Win8 and Winl10 This program has
the following functions:

Control of the Synthesiser

Programming of the test sequence

Display of the results of the test

Recording of results and setups to disk, and subsequent opening of those saved files.

5.1 Installation
To install the program, insert the supplied USB memory stick and run ‘RFSynth6.msi’. This
should create a directory c:\Program Files\RFSynth6 and copy files into this directory.

5.1.1 Installation of the Synthesiser USB Device Drivers under Windows.

Connect the Synthesiser to the USB port on your computer using the supplied cable and switch
on the Synthesiser.

Windows should automatically detect that the USB device has been connected and may prompt
for a device driver. (Some versions of Windows will do this automatically, so the following
procedure would not be required).

1 RFsynth6 Setup — *
\ 4 Welcome to the RFsynth6 Setup Wizard
4V
~ Ty & -
_PEMC=<
= -
d b Welcome to the Laplace Instruments Ltd
Iy \ RFsynthé installer

Version 1.1.23302.0

Click Mext to continue or Cancel to exit,

Click Next.
Back Cancel

1 RFsynth6 Setup — *
End-User License Agreement E l_i
Please read the following license agreement carefully (E‘Ef

Software License Agreement

1. This is an agreement between Licensor and Licensee, who is being
licensed to use the named Software.

2. Licensee acknowledges that this is only a mited nonexclusive
license. Licensor is and remains the owner of all titles, rights, and
interests in the Software.

3. This License permits Licensee to install the Software on more than

one computer system. Licensee will not make copies of the Software
P, U RN . R B TN SN, . . LI Ny et

Read and accept, then click ‘Next’

(11 accept the terms in the License Agreement

Print Back Cancel
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15 RFsynth6 Setup — b

Custom Setup EM_E I_l
Select the way you want features to be installed, m

Click the iconz in the tree below to change the way features will be installed.

RFsynth&

This feature reguires 6878KE on
your hard drive.

Browse...

Reset Disk Usage Back Cancel

1 RFsynths Setup - x

Ready to install RFsynth6 % m

Click Install to begin the installation. Click Back to review or change any of your
installation settings. Click Cancel to exit the wizard.

Thank you for installing this product.

5 RFsynth6 Setup - X
i
" 4 Completed the RFsynth6 Setup Wizard
b
~a y_ -
»EMC <
: 4 'Y\ Click the Finish button to exit the Setup Wizard.

Back Cancel

Now the drivers need to be installed......
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different locations for the software.
It is recommended that the default be
accepted

Click Next

Click ’Install’. A pop-up may appear
which may request administrator rights.
In this case the Admin password will be

required.

Install is now completed.
Click ‘Finish’.

A desktop icon will appear.
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jﬂ DeVaSys Usbl2clo Drivers x64 - InstallShield Wizard s

Welcome to the InstallShield Wizard for
DeVaSys UsbI2clo Drivers x64

The required USB driver is on the USB

The InstaliShield{R) Wizard will install DeVaSys UsbI2clo Drivers memory StiCk,
x64 on your computer. To continue, dick Mext.

Click on the ....
DeVaSys Usbl2clo Drivers x64.msi

WARNING: This program is protected by copyright law and
international treaties.

Click ‘Next’.

ﬂ DeVaSys Usbl2clo Drivers x64 - InstallShield Wizard b4

License Agreement

Pleaze read the following license agreement carefully.

END-USER LICENSE AGREEMENT A

DEVASYS EMBEDDED SYSTEMS IS WILLING TC LICENSE

THIS SOFTWARE TO YOU CONLY IF YOU ACCEPT ALL OF THE
TEEMS CONTAINED IN THIS END-USER LICENSE AGREEMENT
("EULA") . PLEASE READ THE TERMS OF THIS EULA
CAREFULLY. PBY INSTALLING, COPYING, OR OTHERWISE
USING THE SOFTWARE (AS DEFINED BELOW), ¥CU AGREE

TO BE BOUND BY THE TERMS OF THIS EULA. IF YOU DO
NOT AGREE WITH THE TERMS OF THIS EULA, DO NOT »

Read and accept, then click ‘Next’

(@) I accept the terms in the license agreement [ Print J
(7)1 do not accept the terms in the license agreement

InstallShield

<Back [ MNext> || cancel |

ﬂ DeVaSys Usbl2clo Drivers x64 - InstallShield Wizard "

Ready to Install the Program
The wizard is ready to begin installation.

Click Install to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

Click ’Install’. A pop-up may appear
which may request administrator rights.
In this case the Admin password will be

required.

Installshield

<Back || Wpinstal | | Cancel
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=] Windows Security *

Would you like to install this device software?

Mame: DeVaSys USB-12C/10 Drivers and Dlls
<% Ppublisher: DeVaSys

Abhways trust software from "DeVaSys". | Install | | Don'tInstall

b 3 b
@ You should only install driver software from publishers you trust. How can | Click “Install
decide which device software is safe to install?

ﬁ DeVaSys Usbl2clo Drivers x64 - InstallShield Wizard x

InstallShield Wizard Completed

The InstallShield Wizard has successfully installed DeVaSys
UsbI2clo Drivers x64. Click Finish to exit the wizard.

The installation is now complete.

The hardware needs to be attached so that the driver can complete the setup before the RFSynth6
software will run properly. This only needs to be done once, thereafter the software will run
without the software, but only for file view and printout purposes.

Repeat the sequence for any other USB devices connected (eg LETIS). Windows will
automatically prompt you to load the second USB device driver.

You should load the cell calibration file (cellOnnn.csv) from the supplied USB stick onto your
PC using the main menu item, Configure...... Cell Calibration item.

To start the program, run RFSynth6.exe using the icon on the desktop.
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5.2 Overview

The screen layout
The screen is divided into 7 main areas:

6 REsynths 112930 1 -

File Display Confiqure Help 20 May 2019 13:30

Tandard Scan ~Tommon Scan Lontork.
Status
-Other

~Timings
Dwell Time (secs) 3
-~ EUT input Channels
Estimated Time 00:58:00 0

-Medulation Depth = 100%

Modulation | 20Hz Pulse ~ \

Range — | CEUT
Q) stendoy Start 200[%] Mz P

o Finish 6000.0 (=] MHz

0o Field 40 El VM

Step 100/2] %

EUT

Qo

Fault

Q@ Hord

8 al
O

0

EUT Input Channels (V)
I

A E C D
7]
- Active channels
[Oa O8 De Do

1 N
~StendardScan =\

Frequency Elapsed Time Field Level Status
3 Current 0.00 MHz | | Dwell 0 s | | SetPoint 000 V/m O A OE O c O D)
Modulation 20Hz Pulse. Total 00:00:00 Actual 0.00 V/m
i re-scan wil — = o

—_—
Dwe Standard Scan | | Single Point Test Mode
top [‘ Report Results | | Exit ‘ J

Closed Loop No pre-scan
required

\
5 6 7

l. The Main Menu bar across the top (File, Display, Configure, Help) in a conventional
Windows application style.
A full description of each menu item is given later.

2. The status indicator areas running down the left hand side.
1) Synthesiser operating mode
i1) EUT status

ii1) System fault indicators.

3. The Monitor area.
Displays current test parameters, continuously updated as a test proceeds.

4. The Main operating control buttons
Controls Pre-Scan, Test, Dwell (Pause), and STOP.

5. The Main Test mode selection.
These control the mode of operation AND the content of area 6 (see below).
The three test modes are:
1) Standard Scan - For conventional frequency scan of signal at fixed level (V/m).
i) Single Point (frequency) - Manual or semi-automatic control of frequency and level.
iii) Custom Scan - Enables programming of complex scan profiles as required, for example, by
products which are sensitive to certain frequencies (eg radio receivers).

iv) Report Results - Displays a screen on which the results of a test are plotted graphically for ease of
viewing and interpretation.

6. The main setup and results display area.

This area shows one of 4 different screens, one for each of three operating modes plus a
reporting page, selected by the Test Mode Select buttons in area 5.
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Main Operating Modes
The system has 3 quite separate modes of operation.

The modes are:

1. Standard mode. Conventional scans between a start and finish frequency at a fixed field
strength level and programmable step size.
Modulation, EUT prompting and EUT monitoring as required.

2. Single frequency mode. Manual control of frequency and field strength so that specific
problems can be investigated. In addition this mode provides secondary features:

a) Can be used at the GSM mobile phone frequencies, pulsed field test required by the
standards for testing mobile phone immunity.

b) Total manual control of the operation of the test.
3. Custom scan mode. Enables a frequency vs. field strength profile to be programmed.

In addition, the Standard and Custom scan modes can be run with either the normal (using probe
feedback for field control) technique, or with the ‘Pre-Scanned’ technique. See section 5.4.1

In the next sections the operation of the software is described in terms of the
procedures which would typically be adopted for a practical application.

5.3 Preparation
- Switch all hardware on.
- Connect all cables (see section 4.1.2)
- Run the software
5.3.1 The calibration file for the cell or sensor should be installed.

See section 6.3.3

If not using a LaplaCell, you can select alternative probe types as required.

# | Configure | Hely
Shatus EUT Settings... [ i
| Probe Type 4 LaplaCell
8 Cell Calibration... Radisense
O System... Marda
O 1l Fiald | 0 HI-4413p
reg i HI-600x
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5.3.2 EUT monitoring

- Prepare the EUT monitoring interface and connect to the RF6000. (See section 4.1.1)
- Ifusing the cell camera and/or internal lighting, position these for optimum viewing.

5.3.2 System interfaces

Check the Configure... System menu and ensure that the y [
hardware USB links are listed in the table. SHE i

N gEs |

Probe Type b

R :I

# Syctem Settings [ Cell Calibration... [

Description Serial Number SW Version f S},’stem...
RFE000 YYMM1234 021 B e — o
= LETIS 00001145 21 [
i
Reconnect Set the paths for results and system data are
appropriate.

Default path for storing results C:\Users\David\Documents\RF&000_Reports\

Default path for system data  |c.\programDatatLaplace Instruments Ltd\RF6000(

5.4 Operating Procedure (Standard Scan)
5.4.1 Choice of test mode, Pre-scanned or Closed loop.
For the purposes of this description, use of the LaplaCell will be assumed.

If Pre-scanned testing is to be used, this requires the cell to be ‘empty’ so that the field can be set
inside the test volume without any distortion due to the presence of the EUT.

If Closed Loop testing is required, ......

Install, configure and connect the EUT inside the test cell
Check all EUT related systems are working properly.
a) EUT operation.
b) EUT status interface (check response on Synthesiser software screen
when EUT is made to ‘fail’).
C) EUT prompt signal.

5.4.2 Configuring the test.
Select ‘Standard Scan’ button in the Test Mode selection area.

1. Check Hardware and Door Fault indicators on the PC screen are not showing.
Note that the PA fault will normally show as an indication that the Power Amps are in

standby mode.

2. Ensure P.A. standby buttons are out (if not using a LETIS, these should not be
illuminated. If LETIS is used, these will be illuminated until the scan starts). Make sure

the cell door is closed.
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Check the cell door interlock. (Opening the door should cause door fault indicator to
show and force power amplifier(s) to go into Standby mode)

When all is ready to start the test, the test parameters can be entered in the Standard mode

window.
~Standard Scan ~Commeon Scan Controls
~ Range ~EUT ~ Other
Start SU.UEI MHz ~EUT Prompt - Timings
O Off :
st Dwell T
Finish 6000.0 5 MHz @® Pukse ol 315
Field 100 E /M L) On Estimated Time 00:58:00
~EUT Status —
S 1002 o ® Ignore ||| [ Modulation Depth = 100%
' Dwell Modulation | 20Hz Pulse +
() Halt

Type in the start and finish frequencies. Note that the maximum frequency is determined
by the synthesiser model.

Type in the required field strength.

Enter the required step size in %. For normal testing 0.5% or 1% is used. However for a
fast scan, a larger step size can be used. For very careful testing for narrow band effects,
smaller step sizes can be used.

Select EUT prompt OFF or Pulsed or ON as required. (this parameter is not used during
a pre-scan). See section 4.1.1 for details.

Select EUT status either OFF (if not used) or Halt if the test is to be stopped in the event
of an EUT failure, or Continue if an EUT failure is to be ignored. Note that failures are
marked and recorded even if ‘Continue’ is selected. (this parameter is not used during a
pre-scan).

Select dwell time at each test frequency in seconds.

~Commeon Scan Controls

The Estimated Time field will ~EUT -Other
automatically calculate the U Prompt ) | Timngs
approximate total time for the test. ® Pulse Fvechilsic ol 3]
) On | Estimated Time 00:58:00
Select the required modulation. For EUT 5;2:25 ||| ~Modutation Depth = 100%
most tests involving a scan the O Dwell | Modulation | 20Hz Pulse v
1KHz modulation is normally used. bAielE | None T
1Hz Pulse
20Hz Pulse
200Hz Pulse
TkHz AM
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Running the scan.

[ Standard Scan Single Paint Custom Scan Test Mnde]
[ Report Results w Exit ]

Once the scan is fully programmed, click on the ‘Report Results’ button in the test mode
section to view the results of the test as the test proceeds. The target field strength profile
will be displayed as a red line.

The Report Results window shows the target stress, the actual achieved stress and the

EUT monitor levels as the test proceeds.
This screen can be configured for start and finish frequencies using the selectors at the top
of the plotting area. A note can also be added to identify the test.

B¢ RFsynth6 vi1.1.23303
File Display Configure Help
"o | (Results

= X
20 May 2019 16:08

Status

0 Standby [ Start: @ 80MHz () 1GHz () 3GHz [ End: () 1GHz () 3GHz @ 6GHz ] [ Notes: ]
Q
Q Session started: 20/05/2019 13:29:39 [ ——
@] £l 10
EUT
Qox B
Qo 2 3
S :
5

Field (v/m)
T
o

EUT Input Chant
EUT Input Channels (V)

000+
:
—/
—/
(—
/1

=n
0 T T T T T T T T T T 0 4
80 100 200 300 400 600 800 1000 2000 3000 4000 5000 = e B
Frequency (MHz)
. (& [ & T & |
FEERES ~Active channels
A B C D
‘ [ Set Point E][ | Pre-Scan E” { Actual Level E] [ A .] [ B .} [ c .] [ D .M Show Limits J ‘ B B0 = @
StandardScan
Frequency Elapsed Time Field Level Status
Current 000 MHz | | Dwell 0 s | |SetPaint 000 V/m O A OE O.; O ol
Modulation 20Hz Pulse Total 00:00:00 Actual 0.00 V/m
Conventional ~ Pre-scan with S Test [ standard scan | [ singlepoint | [ customScan | TestMode
EUT removed
[Closed Koop R OIS, S Test ] Stop [| Report Results [ Exit | J
required

Select the chosen test technique...either ‘Conventional’ or ‘Closed loop’
Conventional defines the Pre-scan mode of operation because this is the preferred

technique according to the standard.
a) If using conventional technique, note that the Test button is greyed out until a Pre-

Scan has been acquired.
b) Once this scan is completed, the EUT can be installed in the cell and when the

conventional ‘Test’ button is subsequently clicked, the scan progresses using the
pre-scan data. This pre-scan data can be stored for future use if required..

If “Closed loop’ is preferred, just click the ‘Test’ button in the closed loop section and the
test will start immediately.

NOTE: If using the Lc600 or Lc300 cell, ensure that the frequency range switch on the
cell is set to Auto position. The Synthesiser will automatically switch the cell range as
required. If the switch is set to a manual position, the software will flag an error.
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a) The system Status indicators will initially show ‘Settling’ as the system creates the
required frequency and then ramps up the field strength to the desired value. A
small dot on the results plot will show field increasing and settling at each step.
When the correct conditions are achieved, the Status indicators will change to
‘Running’ and, if modulation is selected the ‘Modulation’ indicator will show.

b) The actual field strength achieved will be shown as a blue line on the Report
Results screen. This should appear close to the target (red) line.

C) The EUT status (if relevant) will be indicated in the Status indication area and as
the colour tint in the plot area.

d) Actual achieved frequency and field strength will be reported in the monitor
window, together with current dwell time and total elapsed time.

e) At the end of each Dwell period, modulation is switched off, the system reduces
the signal level to avoid ‘overshooting’ at the next frequency point, increases
frequency to the next point, adjusts the signal level to the required stress level then
switches modulation back on and starts the next dwell period.

f) If ‘Pre-scan’ was selected, the scan proceeds without any dwell period, modulation
or EUT monitoring.

g) At any time during the scan the dwell time at any particular frequency can be
extended indefinitely by clicking on the Dwell button on the lower edge of the
screen. The Dwell button will also act as a Resume button.

h) If you need to stop the scan before it reaches the end, click on the Stop button.

1) If the test is allowed to proceed until either the scan reaches the Finish frequency
or the EUT causes the scan to stop (EUT Status set to Halt), an End of Run
message will be shown and the system returned to standby mode.

File Display Configure Help 20 May 2019 16:42

B Results
(@) [Starl: @ 80MHz () 1GHz (O 3GHz ] [Ind: O 16GHz ) 3GHz ® 6GHz ] [ Notes: }
. ~EUT input Channels ————————
O Session started: 20/05/2019 13:29:39 e
(@) 30 10
Ut
oK
9] o s |3
€ B H
O £ £l §
s 5 G Ss
Fault 2 E E
o] 0 = = H
o) =M= H
fian 10\ Run completed
o : T : : L1 o : ; T 0 .
0 10 0 300 40 K| 2000 3000 4000 6000 A~ B ¢ oD
e
: ox » [ ® [ & ]
- Visible Plots - Active channels
[— = _] = [ﬁ A B c D
[ Set Point D] [ V| Pre-Scan E] [ Actual Level D] A ""‘} [ B ] { c i p [l Show Limits ‘ ‘7
~StandardScan
Frequency Elapsed Time Field Level Status
Current 600000 MHz | | Dwell 0 = || SetPoint 1000 V/m O; O[ O; O D
Modulation 20Hz Pulse Total 00:14:50 Actual 9.86 V/m
Conventional Pre-scan with Pre_Scan s Test Sie Pt Custom Scan | Test Mode
[ A i e-Sca Test Dwell Standard Scan Single Custom Scar
[‘“Wad Loop P Test } ‘ Stop. | [l Report Results ‘ | Exit ‘
required

The above shows the screen after a pre-scan. The green line shows the actual achieved levels for
comparison against the target level.
If the conventional Test button is now clicked, the test will be performed using the pre-scan data.
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5.4.4 Display of Results

When this PRE-SCAN is completed, the EUT can be placed in the cell.
To then do a Pre-Scanned test, simply click on the Test button in the ‘Conventional’ section.

This Pre-Scan data can be saved for future use. Use File....Save Pre-Scan.

Whilst a test is in progress, the results are plotted as they are received.

test

[
=1
L

Field (v/m)
x

<

nels (V)

0

EUT Input Chan

T T T T T T T T
80 100 200 300 400 500 2800 1000 2000
Frequency (MHz)

-Visible Plots

T
3000

T
4000

600D

EEN Y IEXM e e e En e

The REPORT RESULTS screen will show the target level, as normal, plus the actual field
strength inside the cell as measured by the field probe. This feedback is not used for the control,
but gives an indication of how the EUT is reacting to the applied field. For instance, if the EUT
is such that it absorbs RF energy at a particular frequency, this will be shown in the feedback
level.

~EUT input Channels —————————

EUT Input Channels (V)

10

w
1

0

E%Hﬁ

3
- Active channels ———
[Mia We Wc o |

A B C D

Red trace:  Target stress level

Blue trace:  Actual achieved stress level.

Green trace: EUT monitor, channel A.

Light blue traces: ~ EUT channel A pass/fail thresholds

Note how the plotting area background colour changes when the EUT is outside the pass/fail
thresholds. If the EUT signal fluctuates during a dwell period, the maximum and minimum

levels are shown, resulting in a ‘split’ trace.

To zoom into any part of the results screen, use <CNTRL> <Right Mouse Button> and drag

to highlight the required span.

test

Amax
Frequency (MHz): 148.82
EUT Input Channels (V): 5.62

-

T T T T T
%0 100 110 120 130
Frequency (MHz)

T
140

T
150

T
160

EUT Input Channels (V)

Clicking the left mouse key over any trace will display the value and frequency of that point.

To exit zoomed view, use Right Mouse Button and select ‘Reset Zoom’.
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5.5 Investigative Test - Single Point mode

U Standard Scan ‘ L'Singie Point | ‘ Custom Scan | Test Mﬂdﬁ]
/

[‘ Hepop’(elsuhs ‘ Exit ]

/

Single frequency mode enables the user to set a frequency and modulation mode and to
manually control the field strength using simple UP and DOWN buttons. Frequency can
also be adjusted in the same way.

Select Single Point

i,

Frequency

Current

Modulation

Frequency Field
Target | 156 MHz [9 [[+] wim [ EUT Prompt |
Ine f [z 1 [<] w/m Q

Elapsed Time Field Level

000 MHz | | Dwell 0 s Set Point 0.00 Vim

20Hz Pulse Total 00:00:00 | | Actual 0.00 V/im

0a0eo:0oJ

10.

/

Enter the desired frequency in the Frequency field, or click on the UP or DOWN buttons
until the frequency is reached. Note that the step size is set by the Step Inc. field.

Set the starting field strength Level in the Field window.

Click on the Closed Loop Test button. The system will ramp up to the set level and
remain a that level.

The frequency and level can be adjusted by clicking on the appropriate UP or DOWN
buttons.

If modulation is required, select the appropriate modulation in the pull-down menu. The
modulation will only change when one of the frequency or level buttons is clicked.

The Monitor area (3) will show the actual achieved levels and frequency.

BME RFsynthfv:1.1.23303

File Display Configure Help
Results

= X
21 May 2019 12:26

@ standby [ Start: @ BOMHz  1GHz ) 3GHz } [ End: ® 1GHz ) 3GHz ) 6GHz ] [ Notes: ]

EUT input Channels

8 Session started: 21/05/2019 12:34:46 104

SIS |
\[J 1

Q

Qra

O J} I
Recorvedt o T T T T T T T T T T T T o

132350 132400 132410 132420 132430 132440 132450 132500 132500 132520 132530 132540 5 B e B
Time A
g (& [ & 5]
FUELEREE Active channels
‘ A B C D

EEXY =Y BT BN e e EniEEEe

o
2
W

iy

o

(0]®]

Field (/)

EUT Input Channels
EUT Input Channels (V]

=
i

~SinglePoint

Frequency Field
Target 156 [+] Mz |6 [=]vim
e 2 ez 1 [ vim O

[| Standard Scan | [ Single Point | [ Custom Scan ‘EstMode]
(

Status

Q:Q:Qc0r

Elapsed Time Field Level

Frequency

Current 156.00 MHz Dwell 35 s Set Point 6.00 V/m

Actual 023 V/m

Total 00:01:53

Modulation 20Hz Pulse

Conventional ~ Pre-scan with St —> et =
[ EUT removed peten got Dwell
] Stop

=

required

Report Results | [ Exit | J

The Report Results window will show the progress of the test.

To end the test, click on the STOP button.
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5.6 Custom Scan Mode

In some cases it may be necessary to vary the field strength as the scan proceeds. Situations
where this would be an advantage is if the EUT is intentionally sensitive at certain frequencies
and should be be subjected to strong fields at these points. A telemetry receiver would be an
example of this. Alternatively, products which have to work in the vicinity of strong transmitters
may be tested at a lower field for most frequencies (maybe 3V/m, domestic environment), but at
transmitter frequencies, a higher field strength would be sensible.

If a custom scan is required, the profile is entered by clicking on the ‘Custom Scan’ button in the
test mode area.

File Display Configure Help

~Common Scan Controls
Stat Custom 5cal
o i S ~EUT ~Other
o Standby Frequency Field -EUT Prompt - || -~ Timings
O Off : 3
8 51330 13 ® Pule Dwell Time (secs) | 3
o) = 3 J On ||| Estimated Time 00:06:56
~EUT Status —
— ) || ) ® Ign:r:s ~Modulation Depth = 80%
EUT 141 12 O Dwell ‘ Modulation | TkHz AM
O Halt
o oK 200 12
Fault
Qra
Step 2.0{)@ %

The profile is entered in the custom scan table. Only the ‘change’ points need to be specified.
The software will automatically interpolate between the entered points. Where a step is required,
enter 2 closely spaced frequencies as shown above.

Prompt, status, frequency step, dwell time and modulation can also be specified.
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The image below shows the results of the above custom scan settings.

B0 RFsynth6 v:1.1.23303 - x
File Display Configure Help 20 May 2019 17:08
o Results
@ standoy [sun: © 80MHz ) 1GHz  3GHz ] [ End: @ 1GHz () 3GHz () 6GHz l [ Notes: ]
; ~EUT input Channels
@) Session started: 20/05/2019 13:29:39 3
O 30 ]
BT
oK
Q Ll | =
Q 204 = =
= L £ H
(@) £ Actual £ H -
= Frequency (MHz): 95 81 L5 S S 5
Fault 2 Field (V/m): 1028 r I 3
0 o B E
Qra \ = & D
I =
0 T T T T T T T T T T T T 0 i
% 100 110 120 130 140 150 160 170 180 180 200 A i e D
Frequency (MHz) B
[
o ~Active channels
MA M8 Mc o
‘ [ Set Point D][J Pre-Scan DJ[ Actual Level D][DA .][D 8 .J[DC-][D o .M Show Limits J ‘
~C
Frequency Elapsed Time Field Level Status
Current 20000 MHz | | Dwell 1 s | | SetPoint 1200 W/m o A o B OC 0 D
Modulation TkHz AM Total  00:05:43 | | Actual 1232 Vim
Conventional Pre-scan with = Test Test Mode
[ el Pre-Scan s Dweell [ standard scan | [ singie Point | [ customScan |
[Clmd Loop Nolors; san Test ] Stap [| Report Results | I Exit | ]
required

- The blue trace shows actual stress levels applied.

- The cursor can be used to read frequency and stress levels at each step.

- The EUT monitor section shows the pass/fail thresholds, the max and min excursions for
each channel (red bars) and the current value (black bar).

- The background colour for the plotting area shows pale green normally, but changes to pale

red if any of the EUT monitoring signals exceed the pass/fail thresholds.
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6.0 Software Reference

6.1 File menu

File....Open....
Display Configure Help ~ File....open....results and Settings

Open Results and Settings r Loads all setup parameters and results of a previously saved test.

Overwrites all the parameters and data currently in memory.

Open Settings

Quen b Sean ©  File...open....Setup only

Save Results and Settings Loads previously saved setup parameters only.

Save Settings (StandardScan) T

e P File....open....pre-scan

ey Loads pre-scan data, complete with all setup parameters.

@ Bt

e T =T
File...Save Results and Settings Stores current results and setup information.

File....Save Settings (Standard Scan)....  Saves just the settings for a standard scan.

File....Save Pre-Scan Saves the pre-scan data.

Print ... Prints to the local printer. Produces a hardcopy of the plot screen and a tabular list of the
results. These include for each frequency step...

Freq (MHz), Field (V/m), EUT status plus for each EUT channel, Input max, input min and
pass/fail status.

File....Exit
Exits the program. Any data not Stored to disk will be lost

6.2 Display

File [ Display | Configure _Help. ~ Reset colours changes the colours of the traces to the defaults.

St*-l Reset Colours L
c il 5 Note that these colours can be changed by clicking on the colour
. T - block next to each trace selector button.......

-Visible Plots

(5 e ) (2 e W) (7 e W) (< ) (0 ) (< ) (W) e

Title allows the user to enter the text to appear at the top of the results area.
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6.3 Configure....

File Display

Configure | Help
EUT Settings...
Probe Type
Cell Calibration...

System...

6.3.1 EUT Settings

b
BME Configure Eut Limits

Channel Low Limit High Limit Description
i A 3,(}0@ 5@0@ W in sampled 3
B | 200[%  400fF] Pressureout
C 050 @ 3.00 @ Ref voltage I
- p | 100 | 400 [Flow sid |

Synthesiser Manual

For each channel.....
The low and high thresholds can be entered.
A description can be entered.

All these parameters are saved when File..Save
Results and Settings is used.

Select the appropriate probe.

OK Cancel
— TTIT
6.3.2 Probe Type
Fie Dsplay | Configure | Help
1
Shabus EUT Settings... [ —
- | Probe Type r | LaplaCeil
Cell Calibration... | Radisense
System.. | Narda
Farid ¥ | HI-4413p
Lreg 1 | HI-600x

Note that for all probes apart from the
LaplaCell, the -RH option is required.

e o = o e e

6.3.3 Cell Calibration.

||||| T

Under Configure... Cell calibration, check
the cell serial number and
calibration plots. If this is the first
use of the system, these must be
installed. Click the ‘Load
calibration” button. Enter the serial
number (note, this should be a 4
digit number with the first digit a
‘zero’, ie 0342, for a cell with serial

| Path to Calib. files:

| Load Calibration ‘

e Cell Calibration

o
1

C:\ProgramData\Lapla...
Current Serial #:

Cell0347

Probe Volts (V)

Cell change freq:

200 MHz

T
1000

T
100

200 500
Frequency (MHz)

OK

|| Cancel |

number 342. Then click Browse to

find the file on the supplied USB memory stock. The file will have a .csv extension. (eg.

Cell0342.csv)
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6.3.4 System....

a) This enables the USB links to be checked and are operating correctly.
Ensure that the hardware USB links appear in the table.

I system Settings B
‘ Description Serial Number SW Version i
1| RF&000 YYMM1234 021 1:
= LETs 00001145 21 |
i

Default path for storing results |2 Usars\David\Documents\RFE000_Reports\ ]

Default path for system data  1\programData)Laplace Instruments Lid\RFE000\C

b) Set the paths for results and system data are appropriate.

7.0 Report Results screen

Frequency selector 1 Plotting area EUT monitor area
sults \
Start: ' 80MHz 1GHz 3GHz ] { End: ® 1GHz 3GHz 6GHz ] {Ny) \ ]
) test v\l/ ; ~EUT .:)pgtcmnn
) )
T NIy AR ﬁ =
B — =0 = H ﬁ
’ 20 TIDD 200 300 400 600 sluo wlon ZDIDD 3000 4000 EDDDD Y B & D
Frequency (MHz) = .
g w [ @ @]
- ~Active channels
[ Set Foint D][ Pre-Scan E][ Actual Level E][ A D][D B .J [[I & .] [D D .J[ Show Limits IID\ |¥a We wc D

Trace selection area

Trace Selection

Traces can be switched On/Off using the selectors, and trace colours can be changed by clicking
on the colour block.
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EUT Monitor

The EUT Monitor area displays for each channel...
- Max and Min thresholds (Green bands)

- Current input value (Black bars)

- Max and min levels (Red bars)

The control buttons:
Reset max/min

Single sample &
[ © ‘(

L @ | =
~ Active channels
f:{> | ] A B C D |

Switch channels On/Off

Continuous sampling

Frequency selection area.

- The buttons across the top of this area will select the start and finish frequencies of the
display.

Plotting area

- This area will show the target stress level with each step indicated by a dot. The default
colour is red.

- As the test proceeds, actual stress level and any EUT inputs will be plotted.

- Clicking on any point on any of the traces will show the frequency and value of that point
on that trace.

- Right clicking anywhere on the plotting area will reveal a menu...

a) Reset zoom. Return to'the full span. R

b) quy. Pastes the plotting area to the L s
clipboard. .

C) Print: Prints the plotting area to the printer. Print

d) Save As... Saves the plotting area as a .png I %_-WE Az .
file.

- Right click and hold enables the plot to be dragged left or right. (useful when zoomed).

- Control+ Right Click enables the user to use the cursor to open a zoomed view using the
cursor to drag the required span.
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LAPLACE INSTRUMENTS LTD

Tudor House, Grammar School Road
North Walsham, Norfolk, NR28 9JH UK

=® T

+44 (0) 16 92 40 20 70

+44 (0) 16 924049 10
tech@]laplace.co.uk
www.laplaceinstruments.com

Page 36



