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Introduction

This Help/Handbook is Versios0M-58. It is aversion forHomSoftcreatedor Microsoft Windows7 and higher
operating systesy up to Windows 10importantdifferencescompared to Windows XBoncernamong othersiser
working directoriegi.e. where user files are stored). Main differences will be pointedtaypropriatdocationsof
the document.

The following sectionprovidesessentialnformation on STEAM Homer Analyzers and Autotuners.
A basic stegby-step procedure for using the software is outlined irHbwe to Use the Prograsection.
Notes:

91 If Help window is obscured by windoved HomSoftprogram, please minimize the maiomSoftwindow
(click the title bar "minus" icon on thepright or, alternatively, use th&hortcutWindows logo key + Down
arrow).

1 CurrentlyHomSoftprograns do not display satisfactorily on vehigh definiion monitors (e.g. notebook 4K
displays). In such cases, please chahgamonitor resolution to say 1920 x 1080. You can do it for instayce
right-clicking the desktop surface and choodbigplay settings Then restart your PC.

Welcome to Homer!
This document describes:
- Usage ofSTEAM Homer Windows Visualization and Contr@oftware namedHomSoft

- Several topics important for understanding, installation,umutading HoméM measuremerand
autotuningsystems

The software is related to the following measuremimer and autotwar systems:
- HomerAnalyzer
- Homer Mototiner
- HomerAutotuner

1 Homer Analyzer is a high-powerimpedancepowerand frequency measuremémstrument optimized for
differentIndustrialScientificMedical (ISM) bands and transmission media (waveguide, coaséipble of
handling various types of signal waveforarsd power levels

1 Homer Mototuner is amotorized threestubhigh-powerimpedane transformeoptimized for different ISM
bands and transmission media.

1 Homer Autotuner is an intelligentsystemcombiningHomer Analyzer antHomerMototuner. Autotunecan
be a compact ongieceunit, or a twepiecedeviceconsisting of separate AnalyzandMototuner. Autotuner
combines functionalities dknalyzerandMototuner andmore tharthat, can serve fautonomou®r externally
controlledautomatic impedance matching of timarying loads

For sake of text simplicitythe termHomer will be used forall three system categories, having usually in mind the
most complexof the systemghe Autotuner .

Inseparable integral part bfomeris itsfirmware , most important part of which isternalprogramdenotecdas
Server This internal progamshould be differentiated from tloptionalHomSoftWindows SV, running in your PC
and enabling easy control and moning of Homer The twoprogramscooperate via a communication linkhich
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can beRS232 RS422or CAN Bus(communication protocol is the same for RS232 and RS4&%e the two will
be treated as ohe

Without HomSoftoption you still have access to Server functionalities by writing your own profaRC or PLC
using thepublishedcommunication protocdpart of Homer documentatiyn

HomerAutotunercanalso work without any external control as an autonomous unit. In this case its behavior is
controlled by several internabnfiguration files available to you for editing.

Note that both Homer hardware and software are continually evolving; upgraded versions are accompanied with
updated Help.

New Users

For new users of the system eddmSofts of t war e, t he best start is to stud)
systematically, i.e. topic by topic as they appear sequentially in the Table of Contents, or uBimgvirel and

Back browsing buttons. In this way a global overview will be acquired and you vatiraeaware of the multitude

of capabilities the system offers.

When using the program and pointing ahanu itemplease observe the brief information appearing in the bottom
status bar of the main program window. Also, some of the dialog boxe$lefvéutton, which opens a related
help topic.

For training purposes, the best way is to use HoSinsiexelation versiorof HomSoft, which requires nothing
more than your computer.

To see fibehind the s c e noamadywishftolddlointidomer Cammunicationd®eotbdolo n, vy

Accompanying Literature

T Homer Hot Measurement and THokboakexxx.p8fy st em: User 6s Han
1 Homer RS232 an@AN BusCommunicatiorProtocol(HoComProtax_y.pdf)
9 Application Noteqpart ofHomSoftinstallation or downloadable fromww.steam.sk

Other Sources

1 Power Transmission Theory and Calcula¢downloadable fronmttp://www.s
team.sk/software download.php

1 SixPort Measurement Technique: Theory and Applicat{giosvnloadable fronttp://www.s
team.sk/tebnical_info.php

Reporting Problems
When reporting problems, please adhere to instructions iRrtiidemReportingsection

Key Features

Homer Analyzer and Autotuner

HomerAnalyzer enables t@ccuratelymeasure under fufpower operating conditions of magnetioased
microwave generators:

- Magnitude and phase of reflection coefficient
- Incident, reflected, and absorbed power
- Signalfrequency
The system is capable of handlithg followingtypes of microwave signals:
- Low-ripple continuous waveQW mode of sampling

- Slowly pulsing signals resulting from powering magnetron with rectifigfilteredpower line voltage
(Rectified mode ofsampling
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- Fast pulsemodulatedsignals with pulse durations down to 1@ (Pulsedmode of sampling
The system can communicate with an external controller or monitor via
- RS232/RS423erial interface

- CAN Busserial interface. More Homers can be connetidtie same bus simultaneously (5&dtiCAN:
More Homers orf€AN Bus).

HomerAutotuner can serve for autonomous or externadbntrolled automatic impedance matching of time
varying loads under complex microwave signal caods.

These features make Homer suitable for effective and easy monitoring and controlling process parameters, e.g. in
plasma generation, semiconductor fabrication, heating, drsintgring,coating,chemical reactionsnaterials
processing and many othiedustrial applications

Homer, in particular:

Enables to understand the complex impedance (vector reflection coefficient) of microwave loads
Provides means for performance tests during the development and production of microwave applicators
Can be usetb characterize new equipment designs

Allows designing, adjusting, or programming equipment to desired characteristics

Maintains design specifications during manufacturing

=A =4 =4 4 A -

Gives online control of microwave processes

HomSoft Windows Visualization and Control Software
1 Visualizationof measuredomplex reflection coefficient in various formats, including
- Magnitude
- Phase angle
- Return loss
- VSWR
- Polar display
- Smith charts (impedance and admittance)
- Rieketype chart
1 In case ofAutotuner thedisplaycanbe switched between
- Inputreflection coefficien(includes effect of inserted tuning stubs)

- Load(deembeddédreflection coefficienti.e.reflection coefficienthat wouldbe measuredf thetuning
stubs were withdrawn

You cansee both of them simultaneously in two separate windows.

1 Measurement of incident, reflected and absorbed poavettheir displaying in various formats, including
watts, decibelspercentage of incident power

Numerical readout of signal frequency, refleaticoefficiert and powers in various formats

Displaying the timesvolutionof measured quantities

Displaying the waveform (envelope) of microwave power in Rectified and Pulsed operation modes
Arbitrary shfting of theload referencelane

Saving measuredath as tables (text filesy pictures (BMP, GIF, and JPG)

Periodic data logging of all @ome of the measured quantities

Multiple windows enable to observe the same resultéffiereint formats simultaneously

Wide selection of appearance of desgd cuves

=A =4 =4 =4 -4 4 A -4 -4

Storing and retrieving of complete system settingaptedo particular tasks
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Inside Homer

A block diagram of a generic Homer Autotuner is showRigqurel. The HomerAnalyzerpartsystem is based on
the sixport reflectometer (SPR) principle. SPR is suitable for4pigiver industrial applications due to its capability
of precision oAine measuremertf

- complex (vector) reflection coefficient of microwave applicators
- incident, refécted and absorbed powers

at full working-power conditions of industrial installations. Moreover, the complex reflection coefficient can be used
in predictive impedance matching algorithatduatingthe Mototunerenablingthusthe design of fast, compact
Autotuners.

SPR computeBom voltages obtained by its four amplitude detectors
- Complex reflection coefficien® of a device under test (DUTpossibly transformed by the Tuner
- IncidentpowerP;

The detector signals are appropriate combinations (detednhiythe SPR hardware) of the wave incident on and
reflected from theneasuredoadG, oneof thesignak (the reference signal) being a sample of predominantly the
incident wave. Th&PRparameters required for the computationaddition to the detectaoltagesare obtaierd in
the process afalibration where a set of impedance standards are connected in place of DUT.

Homer Autotuner

Homer Analyzer Homer Mototuner
Firmware
Server Memory Files Config Files
SrvHo.exe Hom.mem Hom.cfg
SrvDld.exe, ... Tun.mem I Tun.cfg
Rs232.cfg
Can.cfg, ...
L) X L)
v v v
RS232 Single-Board Computer
(runs one of Servers)

CAN @ PC/104

\ Multifunction PC Card SD-2000
CcNT| |caN| |aDc]| |DIO | [aADC| |ADC| |ADC| | 1Pc MC [t Motor Drivers
A A A A A A
f \A V3 V2 \21 T A A A

/\ /

solid[ ] | =
fin State / h -

/
:
/

Mot 1 Mot 2 Mot 3

Y
-\.-
Y
-\0-
o
(@]

P3 P2 P | | |
h []
Frequency Reference . 9 . d Pi
l———ple——»!
5 Coupler Coupler AVAY;: I | 5
(D |—| = | | | D
G

Figure 1. HomerAutotunerblock diagram

Principal microwave components of the SPR are tboeebinationvoltage probes (P1, P2, P3) andbterence
coupler. The voltage probeffectivelysample the standing wave pattern, i.e. the magnitude etttiersum of the
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incident and reflectediavesat three points along the line. An optimum performance is achieved at mutual probe
distancesl =1 (/6 (electrically 60), with| 4 beingthe guide wavelength. Insertion degilof the probes governs the
probe coupling facto€ hence the nominal working power of the system. For high working powers the probes are in
fact recessed.

The reference coupler should idealythough nonecessarilyprobesolelythe wave incident otheload

Microwave signals from the combination probes and the reference coupler are converted to DC in amplitude
detectorsthenamplified and converted to digital in a multifunction4e&rd of inrhouse design (SR22000),

containing4 separate channels ofgzision programmable amplifiers (PGA) followed by A/D conver(&i3C).

Solid-state switches preceding the detectors serve for capturing offsets of the DC circuitry (apparent signals in
absence of microwave power), which must be subtracted from the measiltages/, to V4. The switches are

controlled by a digital input/output (DIO) portion of SID00.In asingleboard computer (SBC), connected with

SD-2000 via PC/104 interface, the digitized voltagagergoa correction routine which eliminates nomarity and
temperature dependence of the detector transfer characteristics. The inner temperature is measured by a sensor with
serial output, connected to SID0O0 by means ofC bus. The corrected voltages along with signal frequency and

stored SPR calilation dateareused to computthereflection coefficientGand incident powep;.

Accurate knowledge of signal frequency is a precondition for accurate measurement. Since magnetrons used in
industrial applications are fre@nning sources with frequenceplending on working conditions, frequency is not

known in advance but must be measured. A frequency counter is therefore integrated with the system. The counter
uses a separate directional coupknequencyCoupler) of basically the same design as theregfce coupler. The

coupled signal frequency is divided in a microwave prescaler down to a®ouW00MHz, which is then measured

by a 156MHz counter (CNT) implemented in SBD00. Gating intervals down to b& plus the triggering built in

the SD2000 ftware enable reasonable measurement even of pulsed signals with pulse duration down to about
100ms.

The system communicates with an external controller (e.g. a personal compuRspgizor CAN Businterface,
the latter being implemented 8D-2000. Another function implemented in &I000 is a full contro(MC in Figure
1) of three stepper motors for the purpose @abmatic impedance matching.

Residing inside SBC is Homérmware, which is a system of files that control its operation and behavior. The
firmware consists of an assembly of executable files (Serveeshoryfiles (containing individual information, like
system identity and calibration dat)d auxiliaryconfigurationfiles, defining Homesstartupbehavior One of the
Server programat a timeruns inSBC, perforning all tasksassociatedvith acquiring data, computations of results,
receiving commands fro PC and sendingesponses antheasuremenesults. The results include real and
imaginary part omeasure@ndload deembeddédeflection coefficierd, power incident omand reflected from

DUT, frequency, internal temperature and error byte. In casatotuner the data include tuning stub positions and
motorsstatus.The configuration files, read by S8er at its start, contain various Homer powersettings.

While the configuration files can be transferred from one Homer to another to assure tiséasauplgehavior, the
memory files are strictly individual. An attempt to transfer themnonnative Homerresultsin raising Homer
Identity Error and refusdb performexceptsome basic operations like file transfers.

More abouthefirmware see irHomer Internal Files

TheWindowsHomSoftapplicationdescribed in this document enables full Homer control, recedfingsults,
converting them to a variety of formats, displaying and storing them, as well agelongnonitoring and data
logging.

Learn also about Homémalyzermeasurement accuracy

Homer Versions
Many Homer Andyzer and Autotuner versions exist. They differ by the following main parameters:
1 Frequency range (ISM band)

- 900 MHz (8®1 930 MHz)

- 2.45 GHz(24251 2475 MHz)

- 5.8 GHz(5725i 5875 MHz)
1 Transmission medium

- Waveguide

Waveguide type
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- Coaxial
Coaxdimensions
1 RS serial communication interface
- RS232
- RS422
1 Maximum input power (asrequired by customers)
1 Type of cooling
- Air cooling
- Water cooling
1 Equipment
- Presence, type and positioning of connectors
- Presence and position of AUTOTUNE switch
- Presence andogition of ALL STUBS HOME button
- Presence and positioning of indicator LEDs

This documentannot cover each detail of each type. The particulars of individual types see in the published catalog
sheets. In case of doubt please contact your vendor or theéanamer.

Measurement Accuracy

The principal quantity characterizing measurement error ofpa@idbased reflectometer is thiacertainty circle

drawn in the polar diagram around the measured reflection coeffgiseeFigure?2). Its radiusu is such that the

actual (true) result lies withraearly100% probability somewhere within this circle. From the radius of the
uncertainty circle all other uncertainty quantities can be derived. Actual radius of the uncertainty circle depends on
operating conditions, such as frequency, measured reflectioncgamifinput power, or ambient temperature.
Thereforeusually a worstase radius is specified fadefinedrangeof operating conditions, or/and its typical

value.

jimG
*]
u
G
Dj Re G
-1 0 1

g

Figure 2. Reflection coefficient uncertainty circle

If the radius of uncertainty circle isand the measured reflection coefficient is
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G=Mexdjp j180

M being its modulus (absolute value, magnitude) /atite phase angle in degrees, then these are uncertainty limits
for various quantities of interest:

Reflection coefficient mo dulus
M, =M+u
M., =M-u

The formulas assund > u. ForM < u, Mmin = 0.

Reflection coefficient phase angle

Jwex =/ T/
jmin :j - D/
where
. 180 u
AV

is phase angle uncertairitydegreesThe formula derivation assumiks>> u. Clearly, given a value af, the phase
angle uncertainty grows when the reflection coefficient magnitude decreasés<hgmphase angle loses meaning
at all.

Return loss R
Rnax =- 20'09( M min)
R, =-20log(M ...)

Voltage standing wave ratio V
Vmax = (1+ M max)/(l' M max)
Vm'n = (1+Mm'n)/(1_ Mm’n)

Effective directivity and test port (source) match

Two independent quanitis usually characterize heterodyne network analyzers. These are

9 Effective directivityEp (critical for the measurement of small reflection coefficients)

9 Effective test port (source) matél (affecting primarily the measurement of high reflection coedfits)
In the sixport reflectometer, effective directivity can be linked with the uncertainty circle radiss

E, =-20logu

Effective test port match cannot practically be defined.
See als®eembedded Reflectidboefficient Accuracy Considerations

Measurement Uncertainty Example

An example of return loss uncertainty considerations is depictéidume3. If, for instance, the uncertainty radius is
u=0.02 Ep = 34dB) and the measured return loss idB)i.e.M = 0.1), then the true value lies somewhere
betweerRmin = 18.42dB andRmax= 21.94 dB.

If you wish to be sure that the true return loss is greater thdB 2he measured value must be so Byatis at
least 20dB. The intersection of 28B horizontal graticule with the lower blue lifgreen circlethen shows thahe
measured return loss must be at leasi22
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Mathematically Rmin = 20dB corresponds tMnax= 0.1. Because, as stated abdvgax= M + u, the measured
reflection coefficient magnitude must not exceed the villie Mmax7 u=0.17 0.02=0.08, hewe the measured
return loss must be at led&t=-20log(Mx) = -2010g(0.08)= 21.94dB, which is approximately the 28B obtained
from the graph.

Eb 30dB 34dB 40dB
u 003 0.02 0.01

35 / /// ou01

30 ///// /é o:oz
et

p

N
(6]

RL (dB)

10

5
10 1

(6]

20 25 30 35 40
RL measured (dB)

Figure 3. Uncertainty circle radius and its effect on return loss measurement error

Input and Load Reflection Coefficients, Deembedding
In case oHomerAutotuner,two reflection coefficierd are proviad (in all its various formajs

1 Inputreflection coefficientG

1 Loadreflection coefficienG.

In case of Homer Analyzer alone, the tguantitiesare identical and we shall speak only of load reflection
coefficientG.

Reflection coefficient must always be defined at a certain ®ssonal plane along the transmission line.

Input Reflection Coefficient

Input reflection coefficient@) is the giantityseenat the tuner input. It iglenticalwith or very close to reflection
coefficientGu inherentlymeasured byhe analyzerpart of AutotunerForimpedance matct must beforcedas
close to zero as possible.

Input reference plane fixed at the axis of the tuning stub(the oneclosest to generatpseeFigure4).

Load Reflection Coef ficient

Load reflection coefficient@.) is the reflection coefficient of the objeeL.§. arapplicator) connected at the tuner
output.
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Load reference plane can be arbitrarily shifted by the useP{aee Exitem ofHomer Menu). For zero shift,dad
reference planeoincides withthe output flange dflomer, be it the Autotuner (s&&gure4) or the Analyzer alone

Transformed Input Reflection Coefficient

Input reflection coefficient@) can be, before displaying, subject to a tdefinedbilinear transfom, accounting
for instancegor acircuit connected at the Homer input. For details, s@asforming Input Reflection Coefficient
section.

Deembedding

BecausdHomer Autotuneincludespossiblyextendeduningstubsinsertedbetweerthe analyzerpartandthe actual
load,theinputreflection coefficientG generaly differsfrom theload reflection coefficienG.. The effect of the

tuning stubs cgrhoweverpeaccounted foby a mathematicaprocess calledeembeddingn this way, althogh

the stubs may bextended you are able to observe what is going on
coefficientG of your applicator without need of physically retracting the stiihis is why in case of Autotunéne

load reflection cefficient is alternatively termedeembeddetkflection coefficient.

In HomSoft, you can observeithertheinputor theloadreflection coefficient ireach displawindowand inResults
windows You may for instanceopen two identically formatted display windows, one showiegnputreflection
coefficient the othesshowingtheloadreflection coefficient. To switchetween the twoeflection coefitient
displays, proceed as follows:

In Display Windows
9 Click into the desired display window to make it active window.
91 Click Trace|Show Loadmenu itempr

i Depressaitherrl or T toolbar button.

In Full -Size (Maxi) Results Window
1 CheckShow Loadcheckbox.

In Reduced - Size (Mini) Results Window

1 Rightclick the magnitude display panel (top left) to invoke quppmenu.
1 CheckShow Loadmenu item in the popp menu.

Deembedded Reflection Coefficient Accuracy Considerations

If tuning stubs of Autotuner are inserted, they can maskekeenbeddeddad) reflection coefficients in the sense

that large variations d& maycause only small variatiorts the measiredinput reflection coefficienG. This is

because the main reflection contributoay bethe stubs themselveather than loa@seeFigure4). The

corresponding areas in the Smith chart can be easily 10:1 in size if the stubs are deeply inserted. Deembedding the
reflection coefficient (removing the effect of tuner fr@rto arrive atG) means the opposite process: we try to
transform those small variations @fto large variations of.. Thereforealso a small errom in determiningg will

be Abl own upo an duirctkedetecnaning o . Ifyouekaep thecactnakdal reflection coefficient
constant and move stubs to deeper positions, the dispdegedbedde should ideally also remain constant. In
factdue t o t-lhp & mMéd Dwrile displayedsenil mare or less vary. You can gain a feeling for

what you may expect by performirsgichexperiment

Since autotuning is based on such indirectly obth{he tuning of highly mismatched loads is less accurate and may
require more than one tuning stémder very adverse conditions (poor magnetron signal) the tuning stubs may get
trapped in the fulextension positiondnvoking All StubsHomeprocedureoften helps in such cases but the only
correct way is improving yourpglicator or generator.
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Installation

Homer installation consists of tii@lowing basic steps:
V  Mechanical installation
V  Electrical installation, slightly differing for:
9 Version with RS232/RS422 Interface
1 Version with CAN Bus Interface
V  HomSoft software installation
V Homer start

Mechanical Installation

1 Determine the crossectional plane in your microwavusstallationwhereHomershould be inserted_¢ad
Plane).For best performance,Homer should beinstalled as close to the load (applicator) as possible

1 Separate the microwave systatLoadPlane such thdilomercan fit in the space.

1 InsertHomersuch that th®UT label on its nameplatacesthe load (applicator, workspace) and GEN
labelfacesthe generator (magnetron).

1 Fix Homerusing appropriate screws. Use washers on both sides. Use all screws.
1 If your Homer isawatercooledmode] install water coolindgnosepipes

Electrical Installation i RS232/RS422

Equipment
1 Homer(as astandarcequipped witHRS232 on demand witiRS422interface)
DC power supply 24 \V 10% (seePower Supply Issugs

DC power supply cable
Personal computer (PC) with WindewWw5 orhigher operating systefoptimally Windows 7 or higher)

RS232 or RS422to-PC adapter (e.g. RS2B82SB) if your PC is not equipped witRS232 or RS422 port.
Please read alg® Note on USBRS232 Adapter

9 Standard serial RS232 cable (null modeie. withcrossed TXRX wires)

= =4 =4 =4
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Connection

Homer

:“% DC cable /—++24V DC Power
T~—pv  Supply

CAN or RS232
Remote CAN  orrs422
| I 1 I 1 |

L

RS232
or RS422 RSZBZ
RS232 cable ::": NooS2 | ILDJE:B PC/PLC
Adapter re

Figure 5. Homerwiring diagramusing RS23RS422nterface

Notes

Avoid COM ports in your P®eingshared with other devices (modems, netwaaikds) or uninstall such device
drivers because they may impair communication with Homer.

See also
Establishing Communication

COM Port Settings
Fixed COM port settings are:
- 8 data bits
- 1 stop bit
- No parity
Variable COM port settings are
- COM port number
- Baudrate
One should distinguish between COM port settings of
1 Homer unit
1 Controller (PC, PLC, PAC)
Except COM port number, the settingsQintroller must be identical with those of Homer.

Homer COM Port Settings

You cannot influencélomerCOM portnumber because &xed COM port isused internallySeeConfiguring
Communicatiorfor moredetails.

PC COM Port Se ttings

In HomSoft, variousCOM port setting®f your PCcan be modified itCom Port Settingdialog window. The
window can be opendal clicking theCommun|COM Port menu item.
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Electrical Installation i CAN Bus

Equipment
1 Homer(must be provideavith CAN Busoption)
1 DC power supply 24 VV 10% (seePower Supply Issugs
1 DC power supply cable
1 Personal computePC) with Windows 95 or higher operating system (optimally Windows 7 or higher)
1 CAN Busadapter (currenglSontheim CAN USB Light Dong)e
1 StandardCAN Buscable
Connection
Homer - N
H DC cable _—1{+24v DC Power
T~—v  Supply

CAN or
Remote CAN RS232

| 1 2] 17 1 |

L—i/\/jlzow
CAN
120 W
CAN Bus cable ~|CAN Bus| | @
g Ada BE PC
|| pter D
X

Figure 6. Homer wiring diagranusingCAN Busnterface

Note on CAN Bus Adapter

Install inyour PC theCAN Busadaptedevice( i ncl udi ng SW driver) according

HomSoftsupports th&ontheim CAN USB Light DonglgNote thaHomSoftalso supports the now obsolete
Sontheim PCCAN ISA interface card.) When using the Dongle, copgdhépi.dll file from theDongle
installation CD taany of the following folders

1 Windows central location for shared dlls (sometHikg c:\WindowsSystem32). This is the best way, covering
once for allHomSoftupgrades and all users. For Windows 7 you will need administrator tigtitsthat.

1 HomSoft Installation folder (somethinilké cAProgram Filet¥S-TeamiHomSoftVer50QL). For Windows 7 you
will need administrator right® do that.

1 HomSoft UsefFolder (applicable tdHomSoftversions starting V5.0.0.0T his folder is created automatically
when startingdomSoftfor the first time It is somethindike

c: \ Users \ <username> \ S- Team\ HomSoft (Windows 7)
c: \ Documents and Settings \ <username> \ S- Team\ HomSoft (Windows XP)

HomSoftsearches the folders in the same order as listed above.

Note on CAN Bus Cable Termination
Terminal CAN devices (thosa both ends of CAN cabling) should load the CAN cable by adt#@ resistor.
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T h e HoGAHN Busis not internally terminated (unless you expressly specify it in your order). In case of doubt,
simply measure the resistancevibetn pins 2 and 7 of a Homer CAN connector. If Homer is not internally

terminated and if it should serve as a terminal device, the resistor must be applied externally (CAN cable assemblies
are availablavith switchable resistors at both ends).

The CAN USBLight Dongle may or may not have such resistor connected internally: check the resistance between
pins 2 and 7 of its CAN D9 connector.

See also
Establishing Communication

Power Supply Issues

Homer is powered from a DC supply 24°\10%. For current consumption, please consult the corresponding
specification in thelatassheet of a particular device.

Two connector types are used for power supply input: Thomas & Betts and DIN.

Thomas & Betts Connector

The Thomas & Betts TRIAD 01 TEA560-P04 subminiature circular connectorgh, male) or an equivalent is
used with the following pinout:

3 (+24V) 2 (GND)

4 (+24 V) 1 (GND)

Figure 7. Thomas & Betts power supply connector pinout

Pin Signal Remark

1,2 | GND Power supply negative polarity (ground, mass)

3,4 | +24V Power supply positive polarity (voltage relative to GND)

In the cable, the respective pins should also be connaxgether because of the current rating of the pins.

DIN Connector
The 3pin DIN-male power supply connector (DIN 41524) is used with the following pinout:

2 (+24 V)

3 (GND) 1 (GND)

Figure 8. DIN power supply connector pinout

Pin Signal Remark

1,3 | GND Power supply negative polarity (ground, mass)

2 +24V Power supply positive polarity (voltage relative to GND)

It is recommended that the\Opins be connected together also in ¢hbéle.
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HomSoft Software Installation

To installHomSoftHomer Windows Visualization and Control Softwarase the installation CD. The procedure is
astandad routine for installing Windows prograntdomSoftconsists of

1 Executable Windows Visualization & ContnalogramsTu_rs.exe(for RS232) and’u_can.exe(for CAN
Bug); these are the main S¥émponentsalso referred to adomSoft applicatiors. Starting one of these
programs will be referred to astarting HomSoft

1 Other executable programs (e.g. demo HoSim.exe, file transfer Dwnload.exe)
1 Auxiliary files defining programs operation
1 Documentation

ToInstall HomSoft from Compact Disk
1 Insert the ompact disk to the CIROM drive in your PC.
91 If the installation does not start automatically:

- Locate the Setup.exe program. It is normally foundfider like
HomSoft 5001\ Volume\

- Run theSetup.exeprogram (e.g. by doublelicking its icon).
1 Follow the instructions on your screen (normally respond by clickiexgor Finish).

Installation software (in particular software upgrades)mdownloaded from a web site or sent to you viaad.
The files arestructured as on the compact disk.

Upgrading Software

When upgraded software versions are released, they vélldiablein the form of a new installation package
which can be typically downloaded from a web site or sent to youwiailke The fles are structured as on the
compact disk.

To upgrade the software, run timstallation as described abgy®u only have to locate the Setup.exe program in
the received data package and run it.

The instalér will add new subfolders to the BEAM installation folder.

S-TEAM Installation Folder

The installation or upgrade procedure wibpythefiles to subfolders oS TEAM installation folderwhich may be
typically
c: \ Program Files \ S- Team\

c: \ Program Files (x86) \ S- Team
HomSoftis installed in equally namggHomSoft)subfolder of thes-Team installation folder.

HomSoft Folder

In HomSoftfolder, a structuredsubfolder for each particular SW version is created, containing the basic Windows
application files (Tu_rs.exe, Tu_can.g@ocumentatiormand other files. Particularly, ti&erversubfolder contains
copies ofHomerinternal program(e.g.SrvHo.exe SrvDld.exé best matchinghe givenHomSoftversion. If your
Homer isdriven byolderfirmware you may wish to upload the new servers to HomergsetonTransferring

Files subsection Upgrading Server Progjam

In this way, in STEAM Installation Folder are sorted variodesmSoftversions.
The shortcuts erated by the installer will point at the latest installation (regardless of the version).

Example
An example of the installation folder structure is shown below (a backslash and bold type denotes a folder).

c:\ Program Files \ S-Team
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\ HomSoft PC software folder

\ Ver 4010 Folder for SW Version  4.0.1.0
\ Documents Documentation , sample codes
\ Demo HoSim simulation program and accompanying files
\ DDE Sample DDE client
\ Server Archive for server programs optimal for this HomSoft version
Tu_rs.exe Windows Visualization & Control Program (RS232)
Tu_can.exe Windows Visualization & Control Program ( CAN Bus)
Dwnload.exe Windows file transfer program (RS232)
Homer.cfg MultiCAN configuration file
Help system
(Other files)

\ Ver 5001 Folder for SW Version 5.0.0.1

User Folder

In HomSoftversions earlier than V5.0.Q.the default location foHomSoftconfiguration filesas wellas user
created files (setups, results, log filegsthe HomSoftinstallationsulfolder whereexeapplicationdiles were
stored. A typical path example felomSoftV4.0.6.2 is
c: \ Program Files \ S- Team\ HomSoft \ Ver4062
With introductionof WindowsVista andlaterthis caused problems because files could not be written to this folder
without special user privileges. Instead, the files were redirected withouningeto a substitute folder, fically
c: \ Users \ <username> \ AppData \ Local \ VirtualStore \ Program Files \ S-
Team HomSoft \ Ver4062
whereAppData was normallgninvisible folder.So, it was very difficult everfor a skilled user to locate the files.

HomSoftversions starting V5.0.0.0 resolve this problem by introdutisgr Folderi n user 86s domai n,

c: \ Users \ <username> \ S- Team\ HomSoft (Windows 7)

c: \ Documents and Settings \ <username> \ S- Team\ HomSoft (Windows XP)
Thefolder is created automatically when startidigmSoftfor the first time.To open the folder in Windows
Explorer, click FileslOpen User Folder menu item.

Analogously,HoSim Homer simulatioruser folder is

c: \ Users \ <username> \ S- Team\ HoSim (Windows 7)
c: \ Documents and Settings \ <username> \ S- Team\ HoSim (Windows XP)

Homer Internal Files

This section describes the structure offtraware, which is a system of files that resitsideHomed sternal
singleboard computeand control its operation and behavior. The firmware consists of an assembly of executable
and auxiliary files.

On delivery, Homer isurnishedwith all the necessary software components and ready to be used. You only have to
installHomSoftin your persnal computerns described

To upgrade Homer Server programs or modify other firmware components, appropriate files nplisathed, i.e.
sentto Homer For detailsseeTransferring Files

Homer Internal Filesan be classified as follows:

Server Program (.exe)

Server programJerve) is the basic Homer executable fil&éhe program is automatically started when Hotner D C
power supplys switched ON. The servéitenameis SrvHo.exe Thefile can be uploade¢sent)to Homer whera
newer versions available from the manufacturer.

System Memory Files (.mem)

Systemmemoryfiles are binary files containing
- Fixed,individual information about a Homer, including its calibrations and options
- Factory default settings

16 T Installation User's Handbook Homer Hot Measurement and Tuning System



Server reads these fildsetfirst thing after starfThe files are not editable; they are produced by the manufacturer
New mem filescan be uploaded to Homer e.g. after a recalibraiddingoptionsor limiting tuning stubs trave
distance Thememfiles include

1 Hom.mem Homer Analyzer memory file; it contaimsnong othersletectors correctiodataand Homer
frequency calibratiomonstants

1 Tun.mem: Mototuner memory file; it containwotors data antlining stubs characterization

IMPORTANT NOTE : Because of their individual nature, mem fiteast not be exchanged between individual
Homers. If Server detects a rnoative mem file, thélomer Identity Errois raised Then the following happens:

Newer Server versions (V54 and more):

If Homer Identity Error occurs, Server announces this by playiatse code error messatpE, followed by a

standard Morse message. Server does not terminate but sets itself in a mode with reduced command ses which d
not allow measurement or motor movements, but principally only file transfers so that you are able to remedy the
situation.

Older Server versions (Vb3 andless ):

If Homer Identity Error occursthe Server terminateplaying first a melody (downward maical scale), theMorse
code error messageE. Following thisfile transfer serveBrvDId.exeis started (one long beépMorse code for
™).

System Configuration Files

System configuration fileare text files containingserdefinableHomer settingsServer program reads

configuration filesafter reading memory fileand copies their settings to its volatile memdgnfigurationfile

settings therefore override the factory defaults and eventually determine Homerupolsedravior. This is

important in particular for autonomous Autotuner operation.

The structure of the configuration files is that of Microsoft Windavidiles, cansisting of lines of the type
Label=Value :Remark

whereLabel is the name of a variable andlue its value. It is thevalue that is to be changed if needed.

The files are available to the user for editing: they can be downloaded from Homer, modifseshiainack
(uploaded). In this mannestartupHomerbehavior can be altered by the user.

The upload and download can tealizedby:

1 HomSoft

1 HomToolservicing version of HomSofHomTool is an automaticcomplimentarypart of Homer installation.
Basic configuration files include:

1 Hom.cfg: Basic Homer Analyzer configuration file, defining measurement setlikgsxpected signal
waveform (CW, Rectified, Pulsed), signal sampling parameters (sampling rate, samplitiandtriggering
method), frequency counting parameters, etc. The file is often modified by users to adapt Homer behavior to
particular tasks. For detajlseeHomer Analyzer Starting Parameters

1 Tun.cfg: Basic Autotuner configuration file, defining autotuning powprbehavior. The file is often modified
by users. For details, semerAutotuner Starting Parameters

1 Rs232.cfg Defines RS232 baudrate. Rarely needing to bdified.
1 Can.cfg DefinesCAN Busbaudrate. Sometimes modified by users

1 Bbox.cfg Activates and configures diagnostic internal data loggi he file may not be present

How HomSoft Affects Configuration Settings

A HomSoftapplication(running in a remot®C) has its own settingstored inHo0.ini setup filein User Folder
WhenHomSoftstars, as the first stefi retrieves via communication lirdkctual Homer parameters

If thereis no HoO.in file in User FolderHomSoftsettings reflect current Homer state (typically its power
settings)

If HoO.ini file exists HomSoftcontinues byhe following steps:
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- Reads settings from HoO.infile
- Overwriteshy commands via communication link existidgmersettings by these new settings
You can then further change individual Horsettingsmanually byHomSoftcommands.

Note that all settings made either BgmSoftor by commands from your own program are written only to Homer
volatile memory: they do not @rwrite Homer internatfg files. Therefore, the settings remainly valid until
resettingHomer e.gby cycling its DC powerafter which Homer returns to its powap (starting) parameters

If you want to learrHomer starting parametersthout having to resort to downloading and analyzing the cfg files,
rename HoO.ini temporarily, restart Hom#trenstartHom SoftandbrowseHomSoft settings.

File Transfer Utility  (SrvDld.exe)

SrvDld.exe is a special program handling transfer of fdemtd from Homer via RS232 asaat resorin a case
when standard SrvHo Server is coregtits counterparbn PC sidés file transferapplicationDwnload.exe

Other Files

Other auxiliary files of various typesrvevariouspurposessuch asnanaginghe startup process arsvitching
betweerRS232 and CAN Bus communication

Software Upgrades

HomSoftupgrades are made by the standard methaustdllingthe new version as describecdHomSoft Software
Installation

Homer firmware upgradds accomplished by sending (uploading) to Homer
1 ExecutableServerfiles

I Other system internal files as instructed.

For details, efer toTransferring Filesection.
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Homer Start

After completingtheinstallation, Homer can bawvitched on

Homer Operation Modes
Homer can be operated in severaldes

1 The easiesiethod in particular for new users, is employing MérosoftWindowsbasedHomSoftsoftware,
through whichHomer is controlled from a PC.

1 Anotheroptionis autonomous operation, requiring nothing entiran Homer itselfor properfunctioning,
Homermust beappropriately configured via internal cfg files

1 Yet another possibility is integrating Homer into your own system.clbisparativelystraightforward if your
system is based on LabVIEWtherwig, you have to studdomer Communication ProtocdD2HLink 55007
and program the communication with Homer yourself.

Using HomSoft Windows Software
9 Turn on your PC.
9 Turn on the Homer DC power supply.

1 If your HomercontainsPOWER switch, set it to ON position. The powep procedurgbooting)maylastup to
30 secondsHomeris ready afteplaying aMorse codeThe Morse sequenckepends on the used
communication intdace:

RS232 RS, i.e.|G QOX.

CAN Bus: N, followed byMorse code of its CAN Address (e, i.e.|- Q8 - - - | for CAN Address
= 1). The meaning of CAN Address seeMaltiCAN: More Homers orCAN Bus (For Server
versions 53 and less, the initialis not played, only the number.)

91 If your device containBUTOTUNE switch, set it to OFF position.
9 Start a desiretiomSoftapplication(i.e. Tu_rs.exefor RS232,Tu_can.exefor CAN Bus).

Autonomous Operation

This mode of operation needs nothing more than Homer itself. Its behavior is determined by the citatent of
internalHom.cfgandTun.cfgconfiguration files.

1 Turn on theHomerDC power supply.

1 If your Homer contain®OWER switch, set it to ON position. The powep procedure (booting) may last up to
30 seconds. Homer is ready after playing a Morse codeMbinge sequence depends on the used
communication interface:

RS232 RS, i.e.| & ¢ 6.

CAN Bus: N, followed by Morse code of its CAN Address (eNg, i.e. |- QG - - - | for CAN Address
= 1). The meaning of CAN Address seeMaltiCAN: More Homers on CAN BugFor Server
versions 53 and less, the initilis not played, only the number.)

1 The startup behavior dfietuningstubsis controlled by the following line in the intern@lun.cfg configuration
file:
PowOnAction= 2 ;S t ubs on PowerUp: 0=Stay in Positions 1=AllHome
:2=AllHome+Move to Positions
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Alternatively,or in addition to thatif your device containdLL STUBSHOME button, you may wish to press
it to initialize the tuning stubs.

1 The startup autotuning behavisrcontrolled by the following lirein the internal Tun.cfg configuration file:
IsOn= TRUE ;Activate autotuning (o verridden by AUTOTUNE switch)
WaitRF=TRUE ;Suspend tuning when RF power is absent or too low
If the lines are set up as above, Autotuner starts impedance maistsngn as microwave power is present. If
your device containBUTOTUNE switch, you can oweide the IsOn setting bghangingthe position of the
switch.

Note If Autotuner works autonomously, be sure titsistartupsettingsare appropriate fahe actualmicrowave
signal waveformConsultHomer Analyzer Starting ParametarsdHomer Autotuner Starting Parametershow to
change Autotunestartp settings.

Choosing Homer Power-Up Server

Occasionally, you may wish to switch betwebfferentServersor methods of communicatioheavailable
alternatives are:

1 SrvHo Server communicating vieS232422,transmittingresults in

- Binary format (default)

- ASCII format(for easy monitoring)
1 SrvHo Server communicating vi@AN Bus (only with CAN Bus option)
1 SrvDlId file transfer utility

After Homei6 BC power supplihas beeswitched ON one of these Server programs willdiarteqd depending on
the contents aits internal cfg files Once a Server is running, the user can send a command via the active
communication interface to switch to another of the available Sgwhish will then become the nedefault
Server) The esiest way is using BomSoftapplication This approach of switching Servers lsasnelimitations
For instanceyou can run into problems in the following situations

1 If you miss Homer playing the startup Morse code, you may not know which interfacerantinication
protocol should be used to establish contact with Homer (or which éfaheSoftapplicatiors should be
employed.

1 If you hadaccidentally switched Server to CAN Bus mode and you do notdh@# Bus hardware to switch
back to RS232.

9 If you do notuseHomSoft, you have to be familiar with the communication protocol to be able to assemble and

send an appropriate command to Homer.

To eliminate the inconveniences, there is a aftakingcontrol of Homer via RS232 riglfuringthe powerup
process The procedure described nesttables

- to see information about Homer HW and options
- to select which Serveo run.

To Choose Homer Power -up Server:
1 Connect your PC and Homer with standard RS232 null modem cable.

91 Start in your PGheHyperterminaWindows XP)or any othecorrespondindRS232 monitore.g.Tera Term
(Windows 7 and higher).

1 Make Hyperterminal COM settings equal to those of Homer (normally 115200 kBd, 8 data bits, 1 stop bit, no
parity; otlerwise defined byheinternal Rs232.cfg configuration file). Set Flow Control to None. To make the
Hyperterminal settings:

- On theFile menu of Hyperterminal, clicRroperties.
- OntheConnect Totab, select proper COM port.
- Click Configure andentefcheckthe COM port settings. The result should normally be &gare9.
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Fort Settingz |
Bitz per zecond:
Tera Term: Serial port setup ¥
Lrata bits: |8 j
Port: oK
Baity: |Mane =l Baud rate: 115200
Data: 8 bit ~ Cancel
Stop bits: I'I j
Parity: none e
Flaw contral: INune =] Stop: 1 bit ~ Help
Flow control: none ~
Restore Defaults | Transmit delay
El msecfchar El msecfline
Ok I Cancel | Apply |

Figure 9. Setting oWindows XPHyperterminal(left), and of Tera Term (right)

1 Switch Homer ON and watch the PC screen with your hand ready at the keyboard.
Newer SrvHo Server versions (starting V5b):
1 Toinvokethe Server selection menu, you have tdhkey twice as soon as promptéb it as follows.

When the screen displays the message

Press B key twice to select program (waiting 1500 ms...)

pressB or b key within the time indicated. If yomake it anoher prompt appears:

Waiting 1500 ms for 2nd B

If you succeedo hit B again within the time indicatethe screen displays information about Homer HW,
Serverand Homer options

HW : STHT 2.3/36

SW:V50 SRVHCEXE 156352 26 - Nov- 09 11:26:24

COM: RS232 COM1 115200 8N1
OPT: SW=YES Puls=YES CAN=YES Dnet=YES Mism=YES DDE=NO

These lines arfollowed by a prompt instructing you to choasbich Serveror modeshouldbe started

Select:

R,S=RS232 C=CAN D=SrvDld A=ASCII (waiting 30 seconds)
30

25

20 ..

with the indicated time countdown. In the example above you have 30 seconds to decide and hit a corresponding
key (theletter case does not mattdf) for instance, keyR or Swas pressed, the message appears

Selected: RS232

If no such key has been presst, messagwill be

Nothing selected - exit code 99

meaning that the system will start tihefaultServer.The same happens if you fail to pr&® at the beginning.
SrvHo Server versionsV54 and older.
1 Toinvokethe Server selection menu

- Serverversion V54

When the screen displays the message

Press B key twice to select program (waiting 1500 ms...)
pressB or b key within the time indicated. If you make it, another prompt appears:
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Waiting 1500 ms for 2nd B...
Hit B or b again within the time idicated.

- Server version¥53 andolder

When the screen displays the message
Press any key to select program (waiting 1500 ms...)
press any key within the time indicated.

If you succeed, the screen displays information about Homerthtnningselecion program (Loader) and
Homer options

HW : STHT 2.3/36

SW : V50 LOADER.EXE 156352 26 - Nov- 09 11:26:24

COM: RS232 COM1 115200 8N1

OPT: SW=YES Puls=YES CAN=YES Dnet=YES Mism=YES DDE=NO
followed by a prompt instructing you to choose the Server to be started
Select:

R,S=RS232 C=CAN N=DevNet D=SrvDIld A=ASCII (waiting 30 seconds)
30

25

20 ...

with the indicated time countdown. In the example above you have 30 seconds to decide and hit a corresponding
key (letter case does not matter); otherwise the messagpars

Nothing selected - exit code 99

meaning that the system will start the last running Server.

Tera Term: An Alternative to Hyperterminal

Since Windows 7, Hyperterminhhsnot beensupportedAn alternative may be.g.Tera Term, which is anopen
sourcefreeterminal emulator. The program can be downloaded fhdtp:/ttssh2.sourderge.jp/index.html.en

Format of RS232 Results

In case of RS232 (or RS422) interface, the SrvHo Server can send results in two formats:
1 Binary
1 ASCI

There is no need to care about the data forhyatu useHomSoftand do not want to control or monitor Homer
using your own program.

Binary Results Format

Binary format is the standard, compact format for efficient and fast transmission of resultsheismgliest
possiblenumber of bytes. The format is dietail described illomer Communication Protocdh block of bytes
containingencoded resultsf one measuremeit termed Measurement Data Object (MDD).arrive at actual
results, yu have to decode MDO using a few simfgenulas.

ASCII Results Format

If you do not need to send commands to Homeéronlywish to receive resultsithout being botheedwith
decoding binary byte streams, you can choose ASCII results format. Note that thissamtpiRS232 (RS422),
not CAN Bus. Althougtslightly slowerthan binary the results come in open form of readable ASCII strings.

To start SrvHo running in ASCIl mode, proceed as describ&abin Choosing Homer Powarp Severand press\
when selecting Server.

SrvHo running in ASCII mode announces itself by play®p Morse codd & Q33X O | at the start.

Then (if Homer is configured to measure and transmit data automatiaahytrolled byAutorun line in Hom.cfg
file) your Hyperterminal show®sults strings, each ofwhich mayinclude labels
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Clk=50736732 HST=20 HER=16 MHz= 915 Mag=0.928 Deg=34.127 Mgd=NONE Dgd=NONE Pi=7.376E3
Pr=6.349E3 T=25.1 M1=5000 M2=5000 M3=0 MS1=119 MS2=0 END

or bewithout labels

50736732 20 16 915 0.928 34.127 NONE NONE 7.376E3 6.349E3 25.1 5000 5000 0 119 0

These areesults in open, readable forithe first, lengthier form, has the advantage of identifying the particular
results by a labele(g.Mag=0.928 , whichmeans that magnitude wiputreflection coefficient is 0.928). The general
form of the string is

[ Nameld Valuel <Delim> [ Name2d Value2 <Delim> ¢é IlameN# ValueN <Delim> [ ENO <CRLF>

where

NameNis a label, defining item type

ValueN is corresponding numerical value

<Delim> is delimiter, separating items of the string

<CRLF> is two-byte combination Carriage Return CR + Line Feed LF (byte43)0,
The entities in square brackets are optional.

The string starts with time information
[ Clk= ] MeaFinishTick_ms
which is internal computer tick in milliseconds taksithe momentvhena measurement finished.

The format of the string is controlled by tfidlowing lines in the internal Hom.cfg configuration file:

Asc_Delim=32 ;Delimiter of ASCII results: code of delimiting char
Asc_UselLabels=TRUE ;Use labels XXX=in ASCII results
Asc_InvalStr=NONE ;Padding string to substitute invalid/not present results

Asc_Delim: Delimiter

Asc_Delim line defines ASCII code of the delimiting character (0 to 255 thigexceptions below) or the character
itself. The rules are as follows:

1 If Asc_Delim=10 or 13, the actual delimiter will be the twloyyte <CRLF> combination (10, 13).
1  The delimiter cannot be

- acharacter used for representation of numhiers ¢, +, -, e, E)

- equality sign€)

- semicolon §)

- left square brackef)

In such cases the default delimisgrace(ASCII code 32) will be used.
If Asc_Delim line is missing in Hom.cfg, the default delimitggzace(ASCII code 32) is used.

Examples
Asc_Delim=59 ;result=59 (semicolon)
Asc_Delim=; ;result=59 (semicolon)
Asc_Delim=13 result=13 (CR, actual delimiter will be CR+LF)
Asc_Delim=Newline ;result=10 (LF, actual delimiter will be CR+LF)
Asc_Delim=Tab ;result=9 (tab).
Asc_Delim=Ta ;error: result=32 (space)
Asc_Delim=1236 ;error (more than 255): result=32 (spac e)
Asc_Delim=+ ;error (numeric char): result=32 (space)
Asc_Delim== ;error (equality sign): result=32 (space)

Asc_Uselabels: Labels

If Asc_Uselabels=TRUE:

1 the labels (followed by equality signs) are present in the results string
1 theteminating<CRLF>i s p r e cENDOG ds uwhys tfir i ng

If Asc_UselLabels=FALSE:

9 the results string consists of only numerical data separated by delimiter
T ther eEND6 wsobfdtring
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1 If delimiter is Tab, this form for is useful for import to Excel (especially tyyycand paste methdctrl+C ,
Ctrl+V).

If Asc_UseLabels line is missing in Hom.cfg, the default TRUE is used.

Asc_InvalStr: Invalid Result Substitution

Asc_lInvalStr line defines a padding string (up to 15 characters long) that will be sent in case whistutapeesult

is invalid or not present (e.g. sometimes only motor positions without Analyzer data are sent). To avoid shifting of
particular results to different positions in the results string, this padding string is used for the missing data. It can b
fi0d0 ,nond ,n.aéd et c.

If Asc_InvalStr is empty, the invalid or missing results will not be represented in the results string at all.
If Asc_InvalStrl i ne i's mi s NOME®p, palei cgf salrti Ny i s used.
Example
Case with padding string fAX0
Asc_InvalStr=X
Clk=0 HST=16 HER=0 MHz=X Mag=X Deg=X Mgd=X Dgd=X Pi=X Pr=X T=X M1=320 M2=320 M3=0
MS1=71 MS2=0 END
The same results with empty Asc_InvalStr
Asc_InvalStr=

Clk=0 HST=16 HER=0 M1=320 M2=320 M3=0 MS1=71 MS2=0 END
In the latter case thed-printedsubstring from the firstxampleis missing.

Configuring Communication

Communication between Homer aexternal computersan be realized either via RS232 (optionally RS422) serial
interface or CAN Bus. After powarp, Homer starts its activity depending upon several controlling parameters.
Startup settings of the communication interfaces can be defined in Rs232.cfg asfd Gamfiguration files. Homer
reads the files as part of its initialization routine.

You cancreate your own files or download them from Honeelif then and upload them tbackHomer (see
Transferring Filedor the downlod and uploajl Examples of Rs232.cfg and Can.cfg configuration files are shown
below. The letter case is irrelevant. Text following a semicolon is ignored. To create your own cfg file, you may
copy the blue lines below and use them as a template.

For contolling other Homer startup parameters, segner Analyzer Starting ParametarsdHomer Autotuner
Starting Parameters

Rs232.cfg

Note that PORTNUM settinig actuallyignored {t is a matter oHomerinternalwiring). PARITY should always
remain set to zero (= no parity).

[RS232 configuration]

PORTNUM=0
BAUDRATE=115200
PARITY=0
NTIMEOUT=500000

; This file is not obligatory: use it or only some lines of it when
; values other than defaults are required. If case of missing lines
; or invalid data, the defaults are used. The defaults are as follows:

; PORTNUM=0

; BAUDRATE=115200
; PARITY=0

; NTIMEOUT=500000

; PORTNUM codes: 0=COM1 1=COM2
; BAUDRATE (bits/s) will be rounded up to the closest of these values:
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; 50 300 600 1200 2400 4800
9600 19200 38400 57600 115200
; PARITY codes:
; 0=None 1=0dd 2=Even
; 3=Mark (fixed high)
4=Space (fixed low)
; NTIMEOUT is the max number of RS - 232 status - reading cycles when testing
for received data presence.
The remaining fixed COM port settings are: 8 data bits, 1 stopaittically, you may only wish to change the
BAUDRATE if your controller does not support the default rate.

Can.cfg

[CAN configuration]

CANBAUD=500

; NOTES
; This file is not obligatory: Defaults are used in case of absent
; lines or invalid data. Defaults are as follows:

; CANBAUD=500

;  CANBAUD (kbits/s) will be rounded up to the closest of these values:
; 125, 250, 500

Practically, you may wish to change the CANBAUD if your installation is based on a speed different from the
default.

Establishing Communication

The first thing after statiomSofttries to establish communication between PC and Homer. You will not notice
anything if all goes wellperhaps a few flashing announcemerits)case of problems, a dtig window helping to
make the connection shows up.

Ot her indications of f ai | EHanerdemnmong Read [Edh t ol ro ns Spsiesamfbweasrsn i n g
data.

After the connection has been establishéanSoftreads alrequiredinformationfrom Homerand verifies
correspondence betweklomSoftversionandServerversion. In case of disharmony, a dialog box appears
informing you and offering Server upgrade.

Case of RS232

If connectiorvia RS232 or RS4220uld not be established automaticallyHatm Softstart,an error message like
that inFigure10 may pop up.

Error ot

e Homer Start/Stop command fail,

Possible causes:
- Connection with Homer is not established.
- Waiting for Rectified or Pulzed sampling completion,
- Tuner is busy.

Abort Retn lgnore

Figure 10. A possible error message at program startup due to missing communication.
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If clicking Retry button does not help, click thgnore button. This opens dialog window titledCOM Port

Setting (Figure11), displaying error messageOMMUNICATION FAIL, sometimes with closer error descriptién.
typical problem is incorrect COM port numbhé&dect an appropriat®ort andBaud Rate then clickConnect If

the connection has been establistagteen messageONNECTION ESTABLISHED appears and you can continue
by clicking Continue button.

COM Port Setting (2 data bits, 1 stop bit) pod

Port Parity
COM3 0 Mene

Baud Rate: (115200 ~| Timeout 5 Defaults

Connect Message
AutoFind COMMUNICATION FAIL:
lllegal error code

Exit Help

]
(Ll

o

m

Figure11. RS232 COM Port Setting dialog.

Fixed COM port settings, that cannot be influenced, are: 8 data bits, 1 stop bit, no parity.
Here are some causesfailed communication and possible remedies:
1 IncorrectCOM port number or baudrate.

1 Serverin CAN Bus modeor DownloadServeris runningin Homer Listen for Morse signal at Homer powep,
or use a Hyperterminal as instructeddhnoosing Homer Powarp Server

1 Problem is in interconnection:
- Verify whether the connecting RS232 cablausi moden{crossed TXRX wires).
- Verify whether the connecting cable is firmly in its position and dickinectbutton.
- Verify the integrity of the cable. Fix or replace the cable and Eimknectbutton.

1 Problemis at P@nd

- COM port settings in thelomSoftdo not agree with those of Homénm.this case you should set the proper
port number and baudrate and cli@éennectbutton. Homer baudrate is normally fixed to 115200 kbits/s.
(HomSoftis able to find the correct baudrate by clickiagtoFind button.)

- One source of problein older PCanay be that some SW installed in your PC tries to use the same COM

port asHomSoft, at least from time to time. It may be a PCMCIA card (e.g. a modem). Try the following:
A Use another COM port if available.
A Uninstall PCMCIA cards and observe the effect.
A

Provide your PC with COM port extension caICMCIA-to-RS232 adaptegnd use another
COM port HomSoftsupports COM1 to COM99).

A usualsolutionis to use a USBo-RS232 adapter connected to an USB port in your PC. The
Com Port Settingwindow shows which ofhe available ports correspond to that adapter.

>

1 Problemis at Homeznd
- Verify whether the Homer power supply is on.

- TerminateHomSoft Switch the Homer DC power supif. Wait for about 5 seconds. Switch Homer ON
again and watch for Morse code to beesthat correct Server is running.

- RestartHomSoft
1 Homer is busy:
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If, after powerup, Homer is instructed by its internelbm.cfgandTun.cfgconfiguration files to start
measurement or everming automaticallyit may respond to commands from your PC with delay. In such case
increaselTimeout in Com Port Settingdialog window (edit or choose from the drdpwn list) and click
Connectbutton.

Once the connection has been established, the green messageCTION ESTABLISHED appears and you can
continue by clickingContinue button.

TheCom Port Settingdialog can be invoked anytime by clicking @emmun|COM Port menu item.

A Note on USB-RS232 Adapter

Problems with communication (e.g. when transferring all samples in Rectified and Pulsed modes of sampling) or
even PC crash may be experienced with certain brands ofRE232 adapters (some contain a feki instead of

a genuine one). In case of problems, we recommend the BrainboxE31BSadapter (supplied worldwide e.g. by
Farnell).

Case of CAN Bus

One possible problemt HomSoftstartis incorrectly installed or recognized CABus adapter. Thean error
message like that iRigure12 may pop upSometimes simpldisconnectingnd reconnecting of the USB adapter
plug, then clickingRetry helps.(Clicking OK tries using a different adapter type.

Error ot

e Device: Sontheim CAN-USE Light

CAM HW error or incorrect HW type

Try another CAN HW typel

Abort | | Retry

Figure12. CAN Bus adapter error.

If this problem has been overcome and still the connection with Homerafdildog window titledCAN Bus

Setting shows up Figure13), displaying the error messag&@MMUNICATION FAIL. The cause may badt Homer

is busy withlengthymeasurement and responds with delay longer than the set timeout (repeated clicking the
Connectbutton may help), or there is CAN baudrate discrepahicg.window enables to either set CAN baudrate

on the PC side manually or detect it automatically. Be sure the CAN cable is properly connected and terminated by a
120-ohm resistor at both end devices (B#ectrical Installatbni CAN Bus).

CAM Bus Setting >
Hardware | Sontheim CAM-USE Light e
Baudrate | 500 ~ | kBd Timeout 5
AutoFind
Connect
stop
Help
Message Cancel
CONMNECTION ESTAELISHED :
Continue

Figure 13. CAN Bus Setting dialog.
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To establish communication manually:

1 FromHardware drop-down list(Figure13), select the CAN Bus interface your PC is equipped with (preferably
Sontheim CAN USB Light Dong)e

1 SetBaudrate and, if your patience has limits, podgidecreas@imeout to, say, 2 seconds.

1 Click Connectand wait for message.

1 If the message ISONNECTION ESTABLISHED, resefTimeout to the original value and clickontinue
button. If the message GOMMUNICATION FAIL, repeat clickingconnectseveral times, then try another
baudrate.

1 If the communication fails repeatedly, trisdonnedng the CAN Buscable from the installatiorfrfom the
Homer device oatthep o si t i on d e Bigug6) but leade yduiXGAN Bus Adapter connected to the
USB port of the PQor pull it out and plug in backYhen start again with theardware drop-downlist, even if
the proper adapter is showiThe reason is that the CAN Badaptershouldbe configurecroperlyprior to
connecting it physically to a CAN Bus network, otherwise it may impair the running tyaffic.

To establish communication automatically:

1 FromHardware drop-down list, select the &N Bus interface your PC is equipped with (preferably Sontheim
CAN USB Light Dongle).

1 If your patience has limits, decreaBeneout to, say, 2 seconds.
1 Click AutoFind and wait (abort bystop).

1 Read the message. If the messagedsINECTION ESTABLISHED, resefTimeout to the original value and
click Continue button. If theCOMMUNICATION FAIL message persistgerify the interconnecting cable
integrity or prealemidatdeneceddd sabobedand fAetry.

The CAN Bus Settingdialog can bénvoked anytime by clicking th€ommun|CAN Busmenu item.
If communication problems arise while measuring, please cahsuitems with Communicaticopic.

Problems with Communication

At HomSoft Start

SeeEstablishing Communicaticfiyou encounter problems with communicatiorHatmSoft start.

During Measurement

If, while measuring, the communication is interruptedy(ehe RS232 or CAN Bus cable will be unplugged), the
data monitoring is suspended (displays appear frozen) and the following message shows in the left panel of the
HomSoftbottom Status Bar:

COM Timeout
After the communication has besmestablished, the measurement will resume.

Sometimes, problems may occurRectified or Pulsedhodes osamplingp ecause t he system cani
sampling and processing the samples so that commands may faieonitirviou are usually informed about it and
prompted to retry the command. In case of problems try to stop Homer internal measuiramar $top Homer

menu item othe equivalent 8 olbar button) and wait for the expected timeout (until theléftiRun/Pause

button goes up and its icon changes filllto 4 ). Then reissue the failed command.
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Morse Code Messages

Homerproducessounds on Server programs start and terminatioa.sbandnay be a melody or a Morse code
message.

If there is no error preventing Server from runnimgerver identification messageplayed in Morse coden
Server start. The messagentifiesthe runningServer andts communication mode.

On Servertermindion, a melody (downward musical scale) is played.
In case of error, thmessageepends othe Server version.
Server versions V53 and less:

In case of error, thstartupidentification message it played and the Server terminates immediately, plafjiag
the melody, then twice agrror messageidentifying the errodueto which the Server is forced to terminate.
Following this, file transfer serv&rvDld.exeis started (one long beépMorse code forr).

Server versions V54 and more:

Serveridentifiesthe first of the errors that occurred by playing the corresporeting messagésee below),

followed by a standarsgerver identification messag8erver does not terminate but sets itselfinlagopw o f i | e 0
mode with reduced command set, which dagsatiow measurements or motor movements gsgentiallyonly file
transfers so that you are able to remedy the situation that caused the error(s).

Server ldentification Messages

Message Description

RS SrvHo.exe Server in RS232 (or RS422) communication mode; results transmit
binary format

RSA SrvHo.exe Server in RS232 (or RS422) communication mode; results transmit
ASCII format

NXXx SrvHo.exe Server in CAN Bus communication moglerhich may bd to 20,
stands for Homer CAN address (only relevaniMaitiCANnetwork)

T SrvDld.exe file transfer Server: only in RS232 (or RS422) communication mod

Error Messages

Morse codes other than those above represent error medsageg Server to either terminate or work in the
redicedmode Error messages are played twice.

Message Description

DAQ Data acquisition and Homer control card error

IDE Homer Identity Error: Hom.mem file from another Homer has been uploaded
HMEM Hom.mem memory file read error

TMEM Tun.mem memoryile read error

Morse Code Messages Examples
The sounds (Morse codes and melody) are indicated red.

Server versions V53 and less

Server SrvHo in RS232 mode, no error
Server startingRS Server running ...
Server terminatingMelody

Server SrvHo in CAN Bus mode, CAN Address = 1, no error
Server startingN1 Server running ...
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Server terminatingMelody

DeviceNet Server SrvDnet, MAC ID = 30, no error
Server starting30 Serverrunning ...
Server terminatingMelody

Any Server, Homer Identity Error
Server starting Server terminatinglelody IDE IDE SrvDId starting T SrvDId running

Server versions V54 and more

Server SrvHo in RS232 mode, no error
Server startingRS Server running ...
Server terminatingMelody

Server SrvHo in CAN Bus mode, CAN Address = 3, no error
Server startingN3 Server running ...
Server terminatingMelody

DeviceNet Server SrvDnet, MAC ID = 30, no error
Server starting30 Server unning ...
Server terminatingMelody

Server SrvHo in RS232 mode, Homer Identity Error
Server startingIDE RS Server running in reduced made
Server terminatingMelody

Server SrvHo in CAN Bus mode, CAN Address = 3, Homer Identity Error
Server startingIDE N3 Server running in reduced made
Server terminatingMelody
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Software Operation

This section is a guid®

1 ControllingHomer

1 Monitoring and visualizing Homer measurement data

usingHomSoft A basic stegby-step procedure is outlined in thiow to Use the Prograsection.

Program Windows

After the communication between yoR€ and Homer has been successfedifablishegdthe mainprogram window
and possibly some additional windoeygpear on the scre€higurel14).

The windows can be classified as:
1 Main Window

9 Display windows

91 Dialog windows

Note that appearance of the windows on your PC will depends on your Microsoft Windows backgrinmarset
may differ from illustrations in this document.

Main Window

TheMain Window is the standard Windows program framework. The window includes a menu bar, two toolbars on
the top (Standard toolbar, Signal toolbar), and a Status bar in the bottom. Most importantly, Main Wiheow is
container of display windows.

Display Wi ndows

Display windows arehild windows of Main Window, i.e. they can be located only within Main Window borders.
Display windows show measured results graphically in a variety of formats (e.g. magnitude or phase of reflection
coefficient, VSWR Smith chat, powers incident on, reflected from and absorbed in the ktajl, New display

windows can be freely added. Type and format of data to be displayed can be changed for each window. The charts
can be scaled manually or automatically. Appearance of sipdagied traces (color, width, etc.) can be modified.

The windows can be provided hyitle (caption), date/time info, editable and moveable labels. For details, see

Display Windowssection.

Dialog Windows

Dialog windows ser@ for entering data inputs, launching of actions and dispglaf information of varioukinds

Position of dialog windows is not limited by Main Window borders. Some windows can be present permanently on
the screen, some (like Save/Load dialogs) disapgféer a corresponding action has been completed. As a matter of
example, some important dialog windows are showrigunre14 (Maxi Results wndow, Tuner View window and
System Info window). Various dialog windows will be described where appropriate.
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Figure 14. Important HomSoft windows.

Display Windows
Display windowgFigure15) arethe mainagentfor presenting measurement results in graphical {@srcurves or
dotg in selectable format®isplay windows are moveable only within thtain Windowframeof the program.

When you start measurement, all open display windows will reflect the measured data in their corresponding
formats.
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Main Elements of Display Windows
Main elements ofhedisplay windowinclude:

Chart

Legend

Menu

Toolbar

Caption

Date/TimeStamp

Labels

=A =4 =4 -4 4 4 A -4

Limit Line

Chart

There are two types dfisplay windowcharts:
- Rectangular chart@xample inFigure15a)
- Circular chartgexample inFigure15b)

Rectangular charts dispay a scalar measured quantiéyd.incident poweior modulus of reflection coefficiehtis

a function d number ofi P 0 i n tthe fequenice neambef areceivedmeasurement datdock. Thenumberis
related to timealthoughthere is ngroportionaity (measurement staristantand measurement duration may vary
widely). The number of displayed points can be selected; on reaching this maximdisptaged curves retrate
start fromthe beginning Due to thisthe measurement process is (not quite correrfgrred to asweeping

Circular charts display complex reflection coefficient in the formadbcus, enabling to simultaneously observe
themagnitude and phas€ircular charts include Polar chgshownin Figure15b), impedance Smith chart,
admittanceSmith charandOven diagram

The traces in thdisplay windovs are updated point by poirg the measured data arrive.

Legend

Legend is a small rectangle within the display window, showing for each displayed trace its name and drawing
attributes(appearance).egendcan be freely dragged over the screen or defmsitioned by

Chart|Arrange Panelsmenu item. To show and hide Legend, cligtart|Legendmenu itemTo change trace
appearancelick Trace|Propertiesmenu itermor right-click the Legendbox. Seedetailsin sectionTrace

Properties.
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Menu

Eachdisplay window has its own mentihe menu ishowever, mergeahto the main HomSoftmenu Thedisplay
menu itemgappearing as subitems of the meiany are

Display, Scale, Trace, Chart

See details in sectidbisplay WindowRelated MenuSettingsmadein thesemenuitems affectonly the currently
activedisplay window.

Toolbar
Display windowtoolbarcontainsbuttonscorresponding térequently used menu conamds:
[ﬂ Set scales
E':‘] Autoscale
Dflt Set default scales
[ Blank screen
I8 Redraw last trace
i Blank screen before measurement start
e d Persist
It Showlnputreflection coefficien{dimmed when not selected)
rL Show Load reflection coefficierftlimmed when not selected)
Caption

Caption is an optional chart title centered abowbelowthe plot area. You can edit its content and modify its font
and color.

Date/Time Stamp

Date/TimeStamp is an optional display of current date and tife stampgan bemovedacrosghe display.

Labels

Labels are arbitrary text stringjzsatcan be added anywheresidethe plot area. They can be edited, dragged to
another position, copied, shown/hidden and deleted.

Limit Line
Limit Lineis an optional trace visualizing a predefined value (e.g. tolerance) of the displayed gq¥antitgn

modify its appearancandasso@@ted valuelLimit Line is a straight line in rectangular charts and a circle in circular
charts.

Display Windows-Related Commands

To open a new display window
Click Window|New Display menu item ofputton. The widow is, apart from itsize andscreen position, a
replica of thecurrentlyactive display window. You can then modify its settings as required.

When you close all display windows and then open a new display window, the new window will be a replica of the
display window that was deleted last.

To activate an open display window

Click into it. Settings made by menu items associated with display windogjsidy, Scale, Trace, Chart) affect
only the currently active display window.
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To position and resize a display window
Use standard Windows moudeaggingtechniques

To positiondisplay windows otherwise than dragging them individually, use functjomgedn the submenu of
Window|Arrange menu item.

NOTE: In HomTool servicing version oHomSot, clicking the Window|Arrange|Cascademenu item or the
equivalent‘ button causgall windows to assume a predefined arrangement.

To close a display window
Click the standard closing button. To close all display windows, dliagkdow|CloseAll menu item.

When youcloseall displaywindows and then terminate the program, one display window with default settings will
open on program restart.

Display Window-Related Menu

Each display window has its own memhichis, howevermerged with the main program menu. The menu items
are

Display, Scale, Trace, Chart
Settings using these menus affect only the currently active digftapw.

Display

Display menu serves for selecting forraad, if applicable, units which results will be showrAvailable formats
are:

f  Mag: Linear reflection coefficient magnitudé = |§. Available units:
- None Magnitude between zero (perfect match) and 1 (total reflection)
- % Percent: Magnitude between 0% (perfect match) and 100% (total reflection)
- mu Milliunits: Magnitude between 0 mU (perfect match) and 1000 mU (total reflection)

1 LogMag Logarithmicreflectioncoefficient magnitudé = 20log(M) expressed in decitg(dB). Perfect
match corresponds to= -z, total reflectionto L = 0 dB.

Note thatreturn lossR is negative of LogMagR=1TL.
VSWRVoltage standing wave ratd= (1+M)/(1i M)
PhasePhase of reflection coefficient in degrees

Polar Polar diagram, displaying reflection coefficierst a vectoin complex plane

= =4 =4 =4

Z-Smith Impedance Smith chart, mappiogmplexreflection coefficient to normalized impedance
z=(1+9/(1i g

1  Y-Smith Admittance Smith chart, mappirmpmplexreflection coefficient to normalized admittance

y=1z= (I Q/(1+GQ)

1 Oven An alternative form of polar diagram, rotateslunterclockwise by 99and showing circles of constant
VSWR. This form is oftemused for plotting Rieke diagrams of magnetrons.

1 Power Incident, reflected and absorbed power in linear scale. Available units:
- uw microwatts
- mw milliwatts
- W watts
- kw kilowatts

1 LogPowerincident,reflected and absorbed power in logarithmic scale. Available units:

- dBm decibels relative t®9 =1 mW
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- dBW decibels relative ttg=1 W
- dBkW decibels relative t&® = 1 kW
LogPower [p) is related to linear powét by Lp = 10log(P/Po)

1 Freqg Magnetron frequency in MHZor correct using of this display type, see tdfast Frequency
Measurement

Scale

Scale menserves for scaling thectivedisplay windowplot. The menu items are
Set Scale, Autoscale, Default

SeeChart Scalingor more details.

Thecommands areore comfortablyaccessibldy displaywindowtoolbarbuttons

Trace

Trace menserves for defining appearance of gadrawn in the active display wind@amd switching between
measured and deembedded reflection coefficiBm menu items are

(HomSoft starting V5.0.0.0)
Properties, Deembedded (HomSoft before V5.0.0.0)

See @tails insectionslrace PropertieandInput and Load Reflection Coefficients, Deembeddirige commands
are more comfortably accessilllg display window toolbar buttons

Chart

Chartmenugroupscommands associated with the ovechlhrtappearance rather than with individual tradegse
menu items are

Properties, Show Load

Legend, Limit Line, Caption, Labels, Time, Arrange Panels, Clear and Go, Persist
For their description, seédain Elements of Display WindowScreen AnnotatioandTraceProperties

Chart Scaling

Charts can bscaledby means o€Chart Scaling dialog (Figure16). The dialog enables you to control
1 Span of axes for the rectangular display types

91 Radii of the circuladisplay types

i -
Chart Scaling Iﬁ
K-AXIS SMITH R
- oK
¥max | 100 Points | 101 il
Xmin |0 [¥f] Automatic 0.3
0.1 Ead‘;
i-M(IS— 0.05 Default
¥max | 0.25] — - - —
¥min 0 [ integral
-Help
L

Figure 16. Chart Scaling dialog box.

Chart Scaling dialog for the active display window can be invoked by any of the following alternatives:
- Click Scalebuttonon the display window toolbar
- Click Scale|SeScalemenu item
- Doubleclick thetop-level Scalemenu item
- UseCtrl+Y shortcut
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Thedialog boxcontains several panels, of which only those pertinent to the particular display type are accessible.

Rectangular Displays

Xmin, Xmax

Selecable lower and upper bounds of thexs. The xaxisis labeledPoints andepresentthe measurement point
serialnumber.

Points

Pointsis a noreditableinformationfield showing the number of currentglectedrace pointgpoints per sweep)
Points per sweepan bedefinedby Homer|Points per Sweepor Pts button.

Automatic

If the Automatic checkbox is checked, the span edixis is given by points per sweég,). The lower bound is
zero, the upper bound is equal i ( 1). TheXmin, Xmax edits are disabled and their settings ignotethe box
is unchecked, the span ofxis is given by th&Xmin, Xmax values.

The xaxis division is always automatic.

Ymin, Ymax

Selectable lower and upper bounds of tkexis. The valuewill be acceptedifter you clickOK button. The values
will be ignoredif you click Autoscale Default or Cancelbutton.

Integral

When thelntegral checkbox is checked, theaxis span will be an integral multiple of thgis division The span
encompassebe completeinterval Ymin to Ymax The chart willhave neaappearancbut there may bap toa
division-wide unused portions at its bottom ang.t

When thelntegral box is unchecked, the charayxis bounds will be equal to Ymin, Ymax, or as returned by the
autoscaling procedure. The bounds will nofibe e at 6 botuhendharspanwill be used ina more efficient
way.

The yaxis division isalways automatic.

Circular Displays

Polar Display

With Polar display, only théolarradius (POLAR R) field is enabled. Here you can enter the desired radius of the
polar chartThe choicewill be accepted after clickin@K button.

Smith Charts, Oven Display

For these types of displays, only the Smi#Hius (SMITH R) radio group is enabled. Here you s@ectfrom
available polar radii one which best accommodates the measured data. Cor@ikrblogton.

Buttons

OK

Accept the settings and close the dialog.

Auto

Autoscaling of the yaxis based on the latest measured.data

Rectangular displaysAfter clicking Auto button minimumandmaximumy-coordinates of all simultaneously
displayed traceare computedUsing hese values,-gxis bounds of the chart are automatically set to
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accommodate all the traces. Tlheegral checkbox status is alsmnsideredThe values in the Ymin, Ymax
fields are modified accordingly.

Circular displays A similar method is used to contputhe polar radius.

The function will only be activated when measured data are available. The function can also be invoked by
Scale|Autosacalenenu itemCtrl+A shortcut orE‘] display window button.

Back

Clicking Back button returns scale settings to thest recentanually entered values. &button is useful to
revering autoscale settings. The button does not work with Smith Chart and Oven display types.

Default

Clicking Default button sets the-gxis span or polar radius to a fixed default value, usually covering the entire
possible or practical span of the displayed quantity. Uik, the function can be activated anytime and does not
affect the fields of the dialog box.

The function can also be invoked BgalePefault menu itemCtrl+D shortcut oDflt display window toolbar
button.

Cancel
Ignorenewsettings and close the dialog.

Trace Properties

Trace properties control the visual appearandbetiisplayed traces (linemarker$ as they appear on the screen
while sweeping and after its completion (the two cases may slightly differ). To start modifying trace properties

1 Rightclick theLegendpanel of the display window you wish to modity,
1 Click Trace|Propertiesmenu item (this affects the properties of the currently active display window).

A dialog box titledTrace Propertiesshows up Eigure17). The dalog contains three panels, titi€dace to Edit
Line, andMarkers The topmost panel also includepreviewbox.

i N
Trace Properties .
Trace to Edit
visible [1: Pinc -| -
Line
Visible | Color... | width: 2 = Style: [solid -
Markers _
[ visible O™ Fl Border
Mawing IE‘ oA v [CTno Fil [] visible
. 7 _
[ Pixels a T o Color... —Culur. -
* - |
Line Width: 1 : Ciges 2 = Wwidth: 1 =
|:| Persist [ l I ‘ I ‘
Clear and Go oK Ex Help

L

Figure 17. Trace Propertieglialog box.

To modify Trace properties, proceed as follows:
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Trace to Edit Panel

In thedropdowncontrol, pick the trace you wish to modjfiiowever, gceptPower andLogPowerthere isonly one
traceavailable Power andLogPower chartsmay display up to three traces: incident, reflected, and absorbed power.

Checluncheck thé&/isible checkbox inorderto show or hide a particular trace. Out of the three powers available
you may, for instance, wish to display only the imcitdpower.

Line Panel

Check theVisible checkbox if you wish that the measured points be connectedtbgightline. Select the color,
width (in pixels), and style of the line. Note that when the width is greater than one, onlingolid! be drawn.

Markers Panel

TheMarkerspanel definesvhether and how thenarkerg(dotg for each measurement poinill be displayed during
the sweep and afterwards. It also depends oR¢hsistcheckbox state (see below). Now supposePesistis
unchecked.

Visible
The Visible checkbox decides whether thearkerswill be drawnafter completing the sweémgy. For tre behavior
while sweeping, see the descriptionMoving checkbox.

Moving

When theMoving checkbox is checkea single point is shown on the trace running as the sweep progresses.
During sweeping, this happens regardless ofMisble checkbox state. After stopping measurement, the trace is
updated depending on thésible status as follows:

91 If Visible is checked, the complete trace is shown, includinghatkers
9 If Visible is unche&ed, themarkersare not displayed.

When theMoving checkbox is uncheckethe trace, both while sweeping and afterwards, is drawnowitiithout
all markersdepending on th¥isible state.

Pixels

When thePixelscheckbox is checked, a single dot (pix&l)h thecolor equal to th&ine color is left behind at each
measurement point in addition aoything elseYou may wish to combine it with Moving Point in circular charts.

Marker Appearance

Themarkerappearance and size is defined by the rest of thiaits in theMarkerspanel. Best try out and sdene
Width affectsonly the thickness of thfollowing threemarkers+3 *,

Other Controls

Persist

When thePersistcheckbox is checked, the display acts as an oscilloscope with infinite persistence, not erasing
previous traces as the new trace is being drawn while sweeping. In this way glitches, e.g. temporary irregularities,
and measurement history can be captured.

Note, however, that this has only a volatile nature: resizing the display window clears all cumulated traces, leaving
only the final sweep.

ThePersistfunction is also accessible frofitace|Persistmenu item or the display window toolbar but*¥.

If the Persistis ONthe traces are displayed withwithout markersdepending on th¥isible checkbox state.
Setting ofMoving checkbox is irrelevant.
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Clear and

Go

WhenClear and Go is checked, the display is cleared befstat ofeach measurement. In thisyyanly one set of
traces at a time is displayed (like an oscilloscope). When the checkbox is uncheckedtahts of the display are
left unchanged and new traces are just added. In this way, more curves can be displayed simultaneously and visually

conpared.

As with Persist, this has only a volatile nature: resizing the display window clears all cumulated traces, leaving only
the final sweep.

TheClear and Gofunction is also accessible fro@hart|Clear and Go menu item or the display window button

.

Tips for Circular Displays

Three usefuettingsfor circular displaysre:

Panel Control Setting 1 | Setting 2 | Setting 3
Line Visible Vv
Markers | Visible

Markers | Moving \Y, V Vv
Markers | Pixels \

Settinglpr ovi des

only

one mar ker

Aflyingbo

over

t he

di agr a

Setting 2provides dlying marker like in Settind. plus a dot (pixel) for each previous point, enabling to see the
historyfrom the start of a sweep.

Setting 3 provides acometlike picture: aflying marker like in Settind plus aline tail representing number of

previous pointsenabling to see thecenthistory. The number of pointi the tail is equal to the number of

currently selected points per swe®oints per sweep can be definedHmmer|Points per Sweepor Pts toolbar

button.

Screen Annotation

Several possibilities exist to put additional useful information on screen. These include

I Caption

Custom Labels

1
1 Date/TimeStamp
1

Limit Line.

Caption

Caption is an optional chart title centered above or below the plot(dvedater for Snth charts and Oven
diagram) You can edit the captiocend modify its font and color.

The caption remains unchangdteablanking the screen. It is therefore useful for holdiagimoninformation for
a series of measurements.

Eachdisplaytypein eachpatticular display windowhas its owrindividual caption. Therefore, when you change the
display type, the caption generally also changes or disappears.

Captions are stored setup files so that they reappear after program restart.

To show and hide caption:
1 Click Chart|Caption|Visible menu item

1 If the caption was not visible aridwas empty, the prompt appears to enter caption text. Type the desired text
and clickOK .
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To edit caption:

1 Click Chart|Caption|Text menu itempor

1 Click the caption area on tlsereen (where the mouse cursor switches from arrow to handpoint).
1 Type the desired text and cli€k.

To modify caption appearance:
UseChart|Caption|Font andChart|Caption|Color menu items

Date/Time Stamp

Date/Time Stampis an opional display of current date and time. The stamp can be namredshe display. The
reading is updated each 30 seconds or when youciighktthe label.

To show and hid®ate/TimeStamp click Chart|Time menu item.
Date/Time Stamgan be freely draggeover the screen or defalbsitioned byChart|Arrange Panelsmenu item.
To change font and background colaght-click the label

Labels

Labels are temporary text strings that can be added anywhere inside the display window plot area. They can be
edited, dragged to another position, copied, shown/hidden and deleted.

The labels are volatile in the sense that they disappear after changing dispiaty Also, they are not stored in the
setup file so that thego not reappeafterrestartingHomSoft

To create a new label:

1 Position the mouse cursor where the top left corner of the label should appear. (The label can be dragged later if
required.)

1 Right-click the screenA popup menuappears

1 Onthe menu, cliclew Labeli t em. The | abelLabwietld alppetae st oMNeéwe sc
the textnow or anytime later. Preg&ter or click the screeoutside of the label

To edit a label:
1 Rightclick the label A pop-up menu appears.
1 On the menu, clicledit item. Edit the labelextand pres&nter or click elsewhere on the screen.

To change Ilabel font:
1 Rightclick the label. A popup menu appears.

1 Onthe menu, click th&ont item. Font dialog box appears where you can chathggext attributes including its
color. Pres©K to confirm the changes @ancelto ignore them.

To change Ilabel background color:
1 Rightclick the label. A popup menu appears.

1 Onthe menu, clickColor item. Color dialog box appears where you can select the background color of the
label. Pres©K to confirm the changes @ancelto ignore them.

To make a label transparent:
1 Rightclick the label. A popup menu appears.
1 Onthe menuclick Transparenti t em. Thi s toggles the | abelds transp:
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To copy a label:

1 Rightclick the label. A popup menu appears.

1 Onthe menu, clickCopy item. A copy of the label appears slightly shifted from the original.
1 Drag the new label to thraesiredposition.

To delete a label:
1 Rightclick the label. A popup menu appears.
T On the menu, clicbeleteitem.

To move a label:

1 Click the labeland, holding théeft mouse buttolown, drag it to the destination position. The tip of the cursor
arrow shows the position where the top left corner of the label will be moved.

You will not be allowed to drop the label on an existing label.

To show and hide all labels:
1 Rightclick thedisplay window outsideof all labek. A pop-up menu appears.
1 On the menu, clickhow/Hide Labelsitem.

To delete all labels:
1 Rightclick the display window outside of all labels pop-up menu appears.
1 On the menu, clicbelete All Labelsitem.

Limit Line
Limit Lineis an optional trace visualizing a predefidimit value(e.g.minimal ormaximal accepted levebf a
measuredjuantity.A singlelimit line with auserdefinedappearancecflor, width and style) can be displayed on

the seceen. In rectangular charts, the limit line is a straight line parallel wétki In circularcharts the limit line is
a circlecentered at zero reflection coefficient

Generally, ach display type in each particular display window has its own indiVviguit line, including its
appearance and value.

An exception igeflection coeftient in a given display windgwvherethe limit valueis linked withthe format in
which thereflection coefficients displayedWhen changing the displdgrmat, boththereflection coefficienand
thelimit value are converted using the same formulas.

The groupof display types corresponding to reflection coefficietudesthe following:
Mag, LogMag, VSWR, Polar, Z-Smith, Y-Smith, Oven

So, for instance, when you define the limit value 0.Wagy format and change the displayltogMag, the limit line
appears at the level 620dB, which is 20*log(0.1). When you switch WsWR, the limit line value beomes 1.222,
which is (L+0.1)/(Z 0.1). In circular formats, the limit line appears as a circle with the radius equal to 0.1.

Unit of Mag format (none, percent, milliunits) is also considei&fthen yoy for instance, define the limit value 0.1
in intrinsic Mag format and changghe unit from none to milliunits, the limit line appears at the level of 100 mU.

To show and hide limit line:

Click Chart|Limit Line |Style menu item. The dialog box titlddmit Line Properties opens. Check or uncheck
the Visible checkbox. Pres®K.

To change Ilimitline  value:
Click Chart|Limit Line|Value menu item. A dialog box appears where you can define the new limit value.
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To change limit line style:

Click Chart|Limit Line |Style menu item. The dialog box titlddmit Line Properties opens. Select desir€blor,
Width, and pick &Style. PresOK .

How to Use the Program

This section introduces some very basic steps that are needed for performing measutermgrand documenting
results Note that many frequently used functions are accessible not only from the menu but also by clicking
correspondingoolbar buttons.

|l

Connect the measurement system as described in either
- Electrical Installatiori RS232/RS42»r
- Electrical Installatioi CAN Bus

Start Homer

Starta HomSoftapplicationin your PC(i.e. Tu_rs.exefor RS232 Tu_can.exefor CAN Bug). As thefirst
thing, theapplicationtries to establish communication between PC and Homer. For detaisstadéishing
CommunicatiorandConfiguringCommunication

After theconnection has been ediahed, at least ongisplay windowshould appeansideMain Window If
no display windowhas appeared, clidlindow|New Display menu item o button.

After new SWor HW installation or if you a unsure aboutilomerSW or HW versions, clicklelp|About
menu itento openAbout window (Figure38). Always copy this window whereporting problems

Click Homer|Waveform to sslectmeasurememnnode (CW, Rectified, Pulsed)atched tadhe microwave signal
envelopaelivered by your magnetraand/or periodicity of load reflection coefficielfYou may wishto start
with CW if you are just learning how to usksmSoftand your installation enables it.)

Note: It is extremely important for accurate measurement and correct tuning totkeawstualwaveform of
your signal and its timin¢for details, se&ignal Waveformg To determinghem,do not rely oranythingbut
your own measurementhe best way iby sampling as described \aveform Determining

Forthegiven Wavefornmode choose appropriate sampling parametetsomer|Sampling Paramsmenu or
via Signal toolbar button$n case ofCW for instancetheparametersre Samples(determine voltage
averagingandSampling Rate (determine integration time).

Click Homer|Count Time menu item to enter frequency counting tirdeepin mind that in Rectified and
Pulsed modes the counting timeght tobe shorter than the pulse duration.

Click Display menu item and select the displayrhat of your choicelf applicable(formatsMag, Power,
LogPower) selectunits.

Click Scalemenu item or the corresponding butt[ﬂ on thedisplay windowoolbarto st properscalesof the
display (span of axes, polar radie$;). You can do this later, based anompletedmeasuremengfterwhich
also the Autoscale function will Enabled

In thedisplay window right-click theLegendbox or, equivalentlyclick Trace|Propertiesmenu itemThis
opers Trace Propertiedialogwindowin whichyou can choosgour drawing preferences, such as

- which of the traes available will be displayed

- properties of the lines connecting the measured points

- properties ofmarkers(shape, size, color, etc.)

If you desire to observanother quantity athe same results in various formats simultaneously, apeaw

display windowby clicking putton orwWindow|New Display menu item and set its display format, sug)
and trace attributes as described above. You can open any number of display windaispleheScale,
Trace andChart mentsrefer to the currently activdisplay window To activate adisplay windowclick into it.

If you wish to observe the measdrdata alsa numericalform, openeithera full-size (Maxi)or reducedsize
(Mini) Results windowby clicking View|Results(Maxi) or View|Results(Mini) , respectively

Start measuremenbyy clicking Homer|Run/Pausemenu itenmor the equivalent 4 button(after clicking,the
button turns tl1 ). For moreoptionsseeHow to Start and Stop Sweeping
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1 Watchwhetheran errofwarningis notreported. Homer send&ror Bytewith eachMeasurement Data Object
(MDO), which is then decoded and, based on the g saltiouserrors or warningsnay beannouncedn
Results windowThe Maxi Results windowdisplays the Homer Error Bytesalue explicitlyin decimal and
binary form.

1 Now you can observe measurement results and make your experiments.
1 Stop measuremerin fact there are two ways which are not equivalen{seedetails inHow to Start and Stop

Sweeping;

- If you click Homer|Run/Pausemenu item or the equivale" button youonly stop Homemonitoring
i.e. receivingand displayingesultswhile Homercontinuedts internal activity: measuremeppssibly
autotuning, and sending results.

- If you click Homer|StopHomer menu item othe equivalen- button, youwill set Homer t@ standstill:
Homer will do nothing (no measurement, no autotuning, no results transmission) except waiting for
commang. Using the button, the effect is immediate. Using the menu, the effect may be delayed until the
currert sweep completion, depending on themer|Finish Sweepmenu item status (see detailHow to
Start and Stop Sweeping

1 After stopping, last traces will remaim theHomSoftscreen and in the memoi§eeScreen Annotatiosection
if you wish to govidedisplay windovs with additional information (caption, date/time, limit line, labels).

1 Save he resultsn theform of apicture or a text file tabléseesectionHow to Save Measured ReslitBe
aware that saving results in tabugaxt) form is more useful for later data analysis than mere picture (you can
createpicture fromtext databut notvice versa

Tuning

1 Click View|System Infomenu item or the equivaleBlysbutton to operSystem Infowvindow. Go to page
Autotuneand set autotuning control parametdiise setting can also be made, although less comfortably, via
Tuner|Autotune submenu.

Click Tuner|View menu item orlﬂl button to @enTuner Viewwindow.

Set tuning stubs teero positims (All Stubs Home) bffuner|Home menu item or button.
Start measurement.

To perform a single autotuning step, cIi@ button.

=A =4 =4 4 -4

To start continuous autotuningjick AT button (stop it by the sanmeethod.

How to Start and Stop Sweeping

There are more alternatives of how to startl stop measuremeistfeeping.

Start Sweeping
There are the following alternatives:

With Mouse

9 Click Start Homer button 4 on the Standard toolbar. After cking, the button image changes to a Pause
symbol in

1 Click Homer mainmenu item, then clicRun/Pausein the pultdownsulbmenu(shorthand for this is
Homer|Run/Paus§.

1 Doubleclick Homer mainmenu item

Without Mouse
1 Presg9 hot key.
1 PressSpacebar(only if the main window has focus or any of the graphic display windows within)
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1 PressAlt to get to the menu bar. With cursor keys, steddmer item. Pres&nter. With cursor keys, step to
theRun/Pauseitem. Pres&nter.

1 PressAlt+H keys, therpressRk key.

Start Sweepingaction has two effects:
1. Acommand is issued to Homer to start repeated measurements, possibly autotuning, and sending results.

2. Your PC starts monitoring Homer, i.e. receiving data messages, processing them, and displayirggnaegs
results either as numbersgnaphsor both.

Stop Sweeping
There arein fact,two wayshowto stop sweepingvhich are noteguivalent

1. You canapplyexactly the same methods for starting the sweepintypically clickingPausebutton 1 ,
pressingSpacebar(if main window has focus) df9 or clickingHomer|Run/Pausemenu itemBy this,
however,your PConly discontinuesnonitoringthe Homer i.e. receiving and displaying resultghile Homer
continuesall its internal activiies, such ameasurement, possibly autotuning, and sendiatz

The instanthe monitoringis actuallydiscontinueddepends on the stateldbmer|Finish Sweepmenu item:

1 If Homer|Finish Sweeps uncheckedthe monitoringstopsimmediately (in the middle dhe sweep)

1 If Homer|Finish Sweepis checked, the monitoring continues until the current sweep is completed (graphic
traces reach end of the plot), then it stops

2. If you click Stop Homer button W o the equivalentdomer|Stop Homer menu itemyou will (a) suspend
Homermonitoringbut also(b) set Homer t@ standstill Homer will do nothing (no measurement, no
autotuning, no results transmission) except waiting for commaimtsscommand is executathmediately
regardless oomer|Finish Sweepmenu item state.

Homer Error Byte

As part of eaclblock of measured data (Measurement Data Object MDO), Homer serfisisor Byte where

various error conditions and warnings are encoded in theisggt manner. ItHomer Communication Protoctiie

byte is designated HER (Homer Error Byte). The byte can be decoded and error conditions can be anmpunced (e
through LEDIike indicators and messagesResults window The Maxi Results window displays the Homer Error
Byte value explicitly both in decimal and binary form.

TheError Bytecan be included in the data to be savetbgged (se¢low to Save Measured ResudisdData
logging). This enables offline validity check of the saved results.

Bits of Error Byte if set to 1,signify the following conditions (bit #@s LSB):

Bit | Weight | Type Meaning

0 (1 Error Pulsed mode measurement error occurred

1 ]2 Error A/D converter overflow in at least one of the four detector chann
2 |4 Error Internal temperature too low (below the calibration interval)

3 |8 Error Internal temperature too high (above the calibration interval)

4 |16 Warning | Low Signalsignal level too low to assure accurate data

5 |32 Warning | Substitute frequency sent

6 |64 Error Measurement data are (for any reason) invalid

7 |128 Reserved

The value oError Byteis the sum of the weights of the individual bits that arecsét

Example
Supposéhe following conditions occur:
- A/D converter overflow (bit #1, W1=2)
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- Internal temperature too high (bit #3, W3=8)
- Substitute fregency sent (bit #5, W5=32)
Then
Error Byte= W1 + W3 + W5 =2 + 8 + 32 = 042 = 00101010 bin

Low Signal Warning
Low Signalcondition occurs when the measuiecdidentpowerfalls below a predefined threshold. The threshold in
watts is defined itHom.cfgconfiguration file by the line
LowPowLvl_W=100; Incident power threshold for "Low Signal" condition
ThelLow Signalflag can be used:
1 Internally in Homer Autotuner

T In HomSoft

Low Signal  Use in Homer Autotuner

In Autotuner, thd.ow Signalcondition can suspend autotunifegg.chaotictuningwhen microwave power drops
The default powetp behavior is defined by the line

WaitRF=TRUE
in Tun.cfgconfiguration file. When set tbRUE, autotuning is suspendes long as.ow Signalcondition persists.

HomSoftoverrides the default by its own settihngeeSysteminfo Window, pageAutotune itemWwait when RF
power is low. When set t&/ES, autotuning is suspendag long asow Signalcondition persists.

SettingNO may sometimes be useful (noisased chaotic tuning without microwave power cangdegfor motois
testing).

Low Signal Usein HomSoft

When thelLow Signalcondition occurs, the displaying of the received results can either continue (showing random,
noisydata), or can be suspended, depending on the statlenadr|More|Suspend on Low Signamenu item (see
description tdSuspend on Low Signal Homer|More meny. Updating of the traces is then halted until the

condition ceases

Results Windows

Results windows serve for observing measured data numerically. There are two types of Results windows:
1 Full-size (Maxi) Results window

1 Reducesksize (Mini) Results window

To open a Resultsindow, clickView|Results(Maxi) or View|Results(Mini) menu item.

Full-Size (Maxi) Results Window

Full-size (Maxi) Results windowHgure18) displays measured data numerically. Basgultsand errors or
warningscan be viewed from longer distandéne data are grouped several boxes.

Reflection Coefficient Group

Reflection Coefficiergroup displays:

1 Reflection coefficient magnitude in various forméthanged by rightlicking the unitdisplay)
1 Reflection coefficient phase

1 Measurement plane extension (only relevantLfmaidreflection coefficient)

Show Loadcheckbox toggles display betwekput (G) andLoad (G.) reflection coefficientsDetails abouG and
G_and their reference planes seénput and Load Reflection Coefficients, Deembedding
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H Homer Measurement Results
Reflection Coefficient: Input

o= =)

0 5 6 9 Show Load
Plane Ext
Phase 151.7 Deg 0 mm
Freguency Temper
64.2 C

915.00
. Too hot

B substit
Power E 056=00111000

Reflected | 964.39 W . Low Close

Absorbed

Figure 18. Full-size (Maxi) Results window

Frequency Group

Frequencygroup displays measured frequency. If frequency measurement counter is disabled or the number

provided by the counter is obvioushcorrect asubstitute frequencig displayed instead drtheassociated ED

lamp turns from green to red (as showirigure18).

Temper Group

Tempemgroup displays temperature measured by the internal temperature sensor. If the temperature falls out of
calibration range (typically 5 to 55 Celsius) the associated LED lamp changes color and label.

To toggle unit between Celsius (C) and Fahren(fgijtclick the temperature display. The conversion is based on the

formulas
F=32+1.8*C
C=(Fi 32)/1.8

Power Group

Powergroup displays measured incident, reflected and absorbed giowerious formats (changed by right
clicking the unit displays)f A/D converter overflow®r Low Signalcondition occurs the associated LED lamp

changes color and label.

Error Byte

Homer Error Byt HER) is displayed ak in decimal and binary formaBasel on breakdown of HERhethree

rectangular ALED | ampso i

ndi cat e

by

their col or

and

(green) or whether an error or warning condition has occurred. Example of one error (temperature too tvigh) and
warnings $ubstitute frequen¢y.ow Signa) is shownin Figure18.

Start/Stop

Starts and stops sweeping equivdietda Homer|Run/Pausemenu item.

Reduced-Size (Mini) Results Window

Reduceekize (Mini) Results windowHigure19) is preferable when the numerical data should be displayed without
occupying much of the screen space. The window prosgesntialf the same information as the fsize window
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(it does not showtheinternal temperature arigfror Byte). The letterd, R, A indicate the incident, reflected, and
absorbed powers, respectively.

Input
0.563 | Mag 298  kw
151.7 Deg [| 95435 W
91500 MHz 2,02 kW

E

Figure 19. Reduceekize (Mini) Results window.

Similarly to Maxi Results window, you can change the units byiibking the particular displayasnd selecting
from popup menusMagnitude display enables also toggling reflection coefficient betwgenandLoad
(deembeddedThe display type is identified by the window title

The font

col or
Maxi Results window.

ot her

than bl ack indicates an error/ wa

How to Save Measured Results

Measured results can be saved in the following basic forms:

I Textfile (table of measured data)

1 Graphic file:

- Bitmap copy of the screen or its part (BMP file),

- Compressed formats (Gb¥ JPG files)

1 Data Logging (automatiperiodicresultssaving to aext file)

Saving Results to a Text File

This method is suitable fdaterviewing or printing the numerical data as a tabléooimporting the reslis in
another program, typically spreadsheet calculat@uch as Microsoft Excel

A complete set of necessary results is recorded, from which all other desired quantities, such as return loss or
VSWR, can be computedhe decimal separator can be eitheint or comma (se€hoosing Decimal Separator

below).

System info is appended to the file, providing information about HomSoft version, Homer HW and firmware
versiors as well as Homer settingBhis identifies conditions, under which the measurements teden.

Choosing Decimal Separator
1 Click File|Separator menu item.

1 Select the decimal separator by clicking eithemt or Comma submenu item.

Thesettingwill be stored in théHo0.ini setup file so that remairs the same aftedomSoftrestart.

Saving Results
1 Complete measurement.

1 Click theFile|SaveResultsmenu item OH toolbar buttoror useCtrl+S shortcut A save dialog box opens.

1 Choose the file name and location; clig&ve(or anequivalent).

1 When prompted, enter an optional comment to be saved along with the data.

The data items in the created text file are separated by Tabs; it is thereforepeestgheme.g.into Microsoft

Excel.

Using Microsoft Excel

To Paste Saved Results to Microsoft Excel:

M Start Excel.
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Open the results text file by any editor (e.g. by dowtiking its icon or name).

In the opened file, sateall (Ctrl+A ) and copy to clipboardJtl+C).

In an Excel worksheet, click the cell where the data should start (e.g. top left cell Al).
Paste the clipboard contel@t(l+P ).

=A =4 =4 =4

To Open Results File in Microsoft Excel:

Start Excel.

In Excel, dick Open Fileicon orFile|Openmenu itemFile Opendialog shows up.

In Files of Typedropdownedit, selectText Files.

Find the desired results file, select it and clizen. Textlmport Wizard shows up.
In the first Wizard screen, clidRelimited radio button, thewlick Next.

In the second screen, chemkly Tab checkboxn the Delimiter group then clickNext.
In the third screemdick Finish button.

=A =4 =4 -4 -4 4 -

Saving Results as a Picture

A display window contentgou see on the screearcbe

1 Copied to the clipboard to mibsequently pasted in your document
1 Savedasabitmap (BMP), GIF, or JPG file

A bitmap file is a true copy of the screen. For large screens and high color resolution the file size can be
considerable. The filsize, unlike the other formats, does not depend on the contents of an image.

The JPG file has acceptable quality, although inferior to the bitmap or GIF. The file size is typicahyrdioé the
bitmap.

TheGIF file has a very good quality and compressiatio; it is recodmended for archiving purposes.

Before Saving
1 Select the desiregraphic fileformat inFile|Picture Type menu. The choice will persevere, even aftemSoft
restart, until you make a change.
1 Choosewnhich part of the screen should teptured There aretwo optionsselecablein File|Picture Area menu
item:
- Main Window : Complete inner area of thdain Window, i.e. all open display windows and other
windowscontainedwithin theHomSoft Main Window

- Active Chart: Only the chart portion (white area) of the actdisplaywindow. The activelisplaywindow
is the one witthighlighted(generally darkgrTitle Bar.To activate a display window, click into Be sure
the window is not oveslid by another widow.

The choice will persevere, even aftétsmSoftrestart, until you make a change.

1 Adjust the display window(s) appearance according to your preferéiifiesncludes e.g. resizing, positioning,
scaling modifyingtrace propertiesannotatingladding Caption, Labels, Date/Time Stamp and Limit Line)

1 If the Picture Area chosen is Main Window
- Drag all windows you wish to copy (e.g. a Resultsdeiw) onto the selected Picture Area.
- Youmaywishto click Window|Main Form Color to change the background color of Main Window.

Copying to Clipboard
To copy the selected Picture Area to clipboard, dfité|Copy Picture menuitem or useCtrl+C shortcut.After
copying, you can paste the clipboard contents to your documents.

Saving to a File
9 Click File|]SavePicture menu item, othe equivalenw button on the toolbar.
1 TheSave Filedialog openschoose a location, entaffile name and clickSave
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Note If you typefile name with an extension (bmp, gif, jpg), the picture type will be set accordingly,
irrespective of file type filterQave agype edit box). If youtype thename without extension or witmanvalid
extension, the picture type will be set in accordanith Save ag/pe selection.

Using Window Print Screen Functions

Any active program window (e.g. Results window) can be copied to clipboard as bitmap using the Windows
standardAlt+PrintScreen key combinationHowever, you cannot copy individual display windows (e.g. Smith
chart) because displays ateld windows of Main WindowTo copyMain Windowto clipboard proceed as
follows:

1 Size theMain Windowand arrange display windows it according to your wish.
1 If needed, drag in other windows (e.g. a Results window).

1  Setfocusto theMain Windowe.g. by clickinginto it or on its title bar

1 PressAlt+PrintScreen.

Data Logging

TheData Loggingfunction allows the measurentresultsto be stored periodically and automatically to a text file.
This enablesateranalysis of longasting processes.

A complete set of necessary results is recorded, fromvaliother desired quantities, such as return loss or
VSWR, can be computed.

A system info is appended to the log file, providing information about HomSoft version, Homer HW and firmware
version as well aslomersettings at the moment the logging was p&ap This identifies conditions, under which the
measurements were taken.

The log files can be openetid the data processed and plottsithg spreadsheet calculators, e.g. Microsoft Excel.

To activate the function, clickiew|Logging Window menu item. Fthowing this, Data Loggingwindow (Figure
20) appears. The controls are logically organized in three grdimpsng, Log File, andProgress

M Data Logging — pie

Timing Days Hours Minutes  Seconds
P [Hl F

-

I SHC =

-

Logging Duration |E' | = |IZI |

-
-
-
-

Sampling Repetition Time |E' |

Log File - prepared

Separator
Mame |MyLog.txt | @F‘Dint
Path |C:‘-.I.Jsers‘n,bilik‘l.S-Team‘-HnmSnﬂ‘l, | O Comma
Info |Test |
Progress

Status
Recorded |0 Help
Ready

Elapsed  |00:00:00.00 Stop

Figure 20. Logging window.

To activate logging, proceed as follows:

1 Choose the maximumxtentof data recording by editingays Hours Minutes andSecondsn thelLogging
Duration row of Timinggroup The recording will be terminated after either this timedlapsedr the
maximum number abgging events has beeacorded (see thRecordssettingbelow), whichever occurs first.
However, if the logging duration time is set t@ro, loging will not be timeimited.

91 Edit theRecordsfield to choose the maximum count of logging records or bursts to be stored in the log file.
Unless aborted by user, the recording will be terminated whegr Btordsnumber or the.ogging Duration

50 Y Software Operation User's Handbook Homer Hot Measurement and Tuning System



is exceeded, whichever occurs first.
However, if the maximum records count is setztero, loging will not be record coudimited.

1 Choose time spacing between teansecutivalatarecordingsby editingHours MinutesandSecondsén the
Sampling Repetition Time row. If the repetition timés set tazero, continuous logging will take place (all
received data will be stored).

1 In Smpl/Event edit, typelogging burst sizgi.e.thenumber of successive samples you wish to be recorded at
each logging eventf, for instance, the measurement cadence is 10 measurements/second and you chose
Repetition Time= 1 minute and Smpl/Event15, then each minut&5 consecutive samplea purstcovering
1.5secondsill be recordedNote that each recorded sample of a given logging burst is assignsdme
Count number. The usu@mpl/Event setting is, however, one.

The Smpl/Event settingis ignored with continuous logging.
1 Select the decimakparator by clicking thBoint or Commaradio button in th&eparator box.
1 InInfo edit box, type an optional comment: it will be added at the beginning of the log file.

91 Click Prepare button. The dialog box titleBrepare Log Fileopens where you chooseethath and name of the
log file. The recommended file extensiors Click Savebutton to close the dialog. The name and path of the
chosen file armow displayed in théNameandPathpanels. If the file has been successfully prepared, the group
title changes td.og File - prepared the originally redStatusfi | a mp 0Pragnessgrolpeturns yellow and its
label changes froNot readyto Ready

1 Define measurement conditions (&/gaveform, Sampling Parameterstc.i seeHomer Mend.
1 Start measurement.

Following this, the yellowStatuslampin Progressgroupturns green and its label changeségging The progress
is shown inincrements oRecordedandElapsedboxes.

After the stop conditions are m&dcordedreachedskecordsor Elapsedreached.ogging Duration), the Status
lamp turns blue and its labehanges t&Completed

To abort data loggingooner tham stop conditioroccurs pressStop button.This is the only option when both
Logging Duration andRecordsare set to zerd'he Statuslamp turns gray and its label will readborted

If you pause ostopmeasurementhile logging, logjing attemptscontinue:the elapsed time increases libe
number of records does not. After restartingmeasurement, logging continues normally.

Data items in the created log file are separated by Tabs; it is therefore pastetbeme.g. toMicrosoft Excel.
The procedure is exactly the same as destib€aving Results to a Text File

Customizing Homer

OnHomSofttermination, majority of its settings are automatically storgdadf.ini setup file locatedin the
HomSoftUser Foldelin case oHomer Simulatiorprogram, the file name 14oSim0.ini). When you start the
program next time, the ini file is loaded back and the system appears imihstsée as when you left Tthis
concers not onlyHomSoftown settings, like position and size of various windows, but also Homer behavior,
becausélomSoftoverrideshy commands existingomer settings.

In case of problems (stubbornly appearmgprmessages)dds are that the ini file is corrupted. In such d¢agéo
delete theni file and restart the prograrfA better practice is to move thedini file to another directory or rename
it for further analysis to find the causetbé faulty behavor.)

If you wish that Homer settings made frétomSoftbecome permanengou have to changd o me intérrsal
Hom.cfgandTun.cfgconfiguration filegthey define Homer powerup behaviag). You can do that either by
downloading, editing, and uploaditige filesor by Create CFGommand.

User Setups

EachHomSoftsettings collectiorran also be saved to a custstp setup file and loaded anytime latkr.this way
you can prepare various measurement scenarios and quickly switch between them.

To save a setup:

91 Click File|]SaveSetupmenu itenor the equivalen'Ea toolbarbuttonor useF2 shortcut
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1 When prompted, ent€€omment text, characterizing the setup.

To load setup:

1 Click File|Load Setupmenu item, othe equivalenH:| toolbar button or use3 shortcut.

Transferring Files

HomSoftenableg/outo transfer filedetweerHomerand PC either via RS232 or CAN Bus. The following
procedures assume thédbmSoftis running in your PC and connection between PC and Homer has been established.

Sending Files to Homer
To uplacad files from your PC to Homer, proceed as follows:
1 Click Tools|Sendto Homer menu item. A dialog window title8end Files to Homeappears.

1 IntheFile Type box, pick the item representing the files you wish to transfer. If, for instance, you wish to
updda e Homer configurat i oSystdmiconégdiles(ciglc k t he i tem named

1 Browse for the files you wish to send to Homer. For exanifpy@u had downloaded some configuration files
from Homer toUser Foldeland modifed then, they wilbe found in a folder like
c: \ Users \ Simpson \ S- Team\ HomSoft (Windows 7)
c: \ Documents and Settings \ Simpson \ S- Team\ HomSoft (Windows XP)
New files may also be delivered to you separately on a CD ofeda@icmail.

1 Selectall files youwish to transfer.
9 Click Open. Now the files start to be transferred to Homer. After completion, a Pass/Fail report appears.
Notes:

- The new files will beacceptednly after restarting HoméHomSofttoo must be restarted to recognize
new Homersettings).

- Tun.memfile is permitted to be transferred only BpmTool version ofHomSoft This serves as a
protection against overwriting Tun.mem by accidéxglid for SW versions starting 40684.)

- Hom.memfile, being strictly individual, igleclinedto be transferred if it belongs #odifferentHomer
device (Valid for SW versions starting 405584.)

- A better procedure for.mem files than mere sending them to Homer is employindRibimstallprocedure
The latter can ense that the files will be updated alsw the purpos¢he Homer Reseprocedures. The
FileList.txt for the Reinstall should contain lines like in the example below:

[Homer Reinstallation Filelist]
HOM.MEM=C: SR\ HOM.MEM
HOM.MEM=C: SR\ FACT\ HOM.MEM
HOM.MEM=C: SR\ USER HOM.MEM
TUN.MEM=C\ SRM TUN.MEM + MOTORS
TUN.MEM=C\ SR\ FACT\ TUN.MEM
TUN.MEM=C\ SRMX USER TUN.MEM

Upgrading Server Program

To upgrade Server program (SrvHo.exe), you may either proceed as descBeading Files to Homar use the
following specialized procede:

91 Click Tools|UpdateServer menu item. A file open dialog box titlétend Server to Homappears.

1 Locate the new SrvHo.exe file. When installing new PC software, the file may reside in a folder like
c: \ Program Files \S- Team\ HomSoft \ Ver 5001\ Server
New Sever may also be delivered to you separately on a CD olled&renicmail.

1 Click Open. Now the file starts to be transferred to Homemédtytake some&0 seconds. After completion, a
Pass/Fail message appears.

The new Server will not be actiteduntil restarting both Homer artdomSoft You will be prompted to do so
automatically after clickin@K in the Pass/Fail message dialog. You can switch Hofiendon manually as well.
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Note:

A better procedure fdBrvHo.exefile than mere sending it to Homer @mploying thékeinstallprocedure. The latter
can ensure that the file will be updated dtsathe purpos¢he Homer Reseprocedures. ThEileList.txt for the
Reinstallupdating for instance also User Reslebuld contain lines like in the example below:

[Homer Reinstallation Filelist]
SRVHO.EXE=C\ SRM SRVHO.EXE
SRVHO.EXE=C\ SRM USER SRVHO.EXE

Loading Files from Homer
To download files fom Homer to your PC, proceed as follows:
1 Click Tools|Loadfrom Homer menu item. A filesavedialog box titledLoad Files from Homeappears.

1 IntheFile Type box, pick the file you wish to transfer. If, for instance, you wish to downflb@aBlomer
confgumat i on f i |l e, p Hankrcdnfig€Horn.cf@g Do not editfélalNaime unless the selected
file type isAny File Only if the selected typis Any File type in the wanted filename in tRde Nameedit
box. Type only one filename at a time, digdom. ¢ f g o .

1 Browse forthe folder in your PC to which you wish the file todmpied(the folder name should appear in
Saveln drop-down box).

91 Click Save Now the file starts to be downloaded from Homer. After completion, a Pass/Fail report appears.

Homer Resets

A group of commands und@&ools|Resetmenu item serves for returning Homer to predefined states, including
factory (outof-box) default The commands are useful when you, for instance, confuse Homer by uploading
incorrectfirmware files of any kindthe files must not prevent Server from runniagyl wish to make a remedy.

The menu also enablesdmeatea userdefaultwhich can later be used as an alternative to the factory default.

Anotherresetcommand enablesithout needof editingto modify Hom.cfgandTun.cfgconfiguration filesesiding
inside Homer unit, i.e0 redefineHomer powetup behavioso that it corresponds twurrent settings made by
HomSoft

Forall thesechanges to takeffect Homer DC powesupplymustbe switched off and orandHomSoftmust be
restarted.

If some ofthefiles a Resetheedsarenotavailable a warning will occur but otherwise the resetl Wwé executed.

Restart

The command terminates and restarts currently running Homer internal Server prbigearestarted Servases
the same communication interface and protocol. This type ofcsleselyemulates cycling Homer DC poweff
and on Sinceafter restartHomer actual settingmay bein disagreenentwith those oHomSoft, you should also
restartHomSoftalbeityou are not forced to do so.

Factory

The command returns Homeeviceto the state as it lefhefactory (outof-box default) by way of copyinthe
defaultfirmware filesfrom a specifid-actory Defauliocationto Homerinternalworking directory This helps
resolve unwanted confusing situations, e.g. after accidental uploading of improper firifegarEhie factory default
files can be changed only by the manufacturer.

After performing this type of reset, Homer DC poweghtto be cycled anélomSoftrestarted.

User -Defined

Similar to the Factory resehis reset type returndomerto the statewhich the usedefinedpreviouslyby way of
Make command, described neXthe corresponding firmware files atepied froma specificUser Defaultlocation.

After performing this type of reset, Homer DC poweghtto be cycled antHomSoftrestarted.
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Make

The Make commanccopiesall relevantfirmware filesfrom Homerinternalworking directoryto a speial User
Defaultlocation makingthemthesource for théJser-Defined reset. This is useful e.g. afggerformingfirmware
upgrades, buying new options, or adapting Homer beh&wigour applicatior{editingHom.cfg, Tun.cfg) Factory
reset woulceradicateall such changes.

Make does noupdate the interndlom.cfgandTun.cfgconfiguration files to reflect changes madeHiymSoft
commandgthe HomSoftcommands affect only Homer volatile memory, not the cfg filés)ou wishthat the
newly creatediserdefineddefault also reflect settingrade viaHomSoftcommandsapplyCreate CFG command
beforeMake command

Create CFG

After Homer is switched arits settings are governed by the intetdam.cfgandTun.cfgconfiguration files,

defining thus Homer poweirp behavior. If you want to change this behavior, one way is to download these file

from Homer, edit them accordingly, then upload them back to Homer. To do the editing, you have to understand the
structure of these files (well, it is nothing difficult).

When you starHomSoft, the Homempowerup settings are generally overriddérst by the values stored in

H o mS oHo®0.idi file andthenby your variousensuingcommandge.g. switch Waveform frol@W to Rectified,
etc.).HomSoftis actuallythe most convenienneango adapt Homer settisgo you particular application. But all
the changes made are temporary: theydabt until Homeris restared To makeyour changes permanent you have
to modify the Hom.cfg and Tun.cfg files.

Now, instead of direct editingsmentionedabove there is an easier way: clickeate CFG menu itemThe
command instrustHomer torewrite Hom.cfg and Tun.cfgased oiH 0 m S odurteltsettings.

After clicking, you areonly asked to entefutorunitem of Hom.cfg,governingHomer activity aftepowerup, i.e.
values of itsRunningand Sendinglags. PossibleAutorunvalues arssummed up in the table beldithe factory
default is typically 1)

Autorun | Running| Sending| Comment
0 FALSE | FALSE | Homer neither runnman{inuousipieasuring
& tuning) meendingesults
1 TRUE FALSE | Homer running but sending no r@sikalt)
2 FALSE | TRUE | Homer not running (hence cannot send r
3 TRUE TRUE | Homer running and sending results

For thenewly created cfg fileto take effect, Homer DC power should be cycled (restarimg Softis highly
recommended, too).

After this, you may wish to store not only those two newly created files, but the complete set of firmware, as a User

Defineddefault. To do so, applylake command as described above.

Note:

As a means gfrotection HomSoftcannot alter théncidentpowerthreshold folow Signalcondition (see alsbow
Signal Warning. This can only be changed by editimgHom.cfgfile the line

Incident power threshold for "Low Signal" condition

LowPowLvl W=100;

54 { Software Operation
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Signal Waveforms

This section is devoted toethods of handlingricrowave signals withrariouswaveformg(modulation envelopes)
generateas a result ofisingdifferenttypes of magnetron power supplesd their modulation. Aituationoften
encountered of periodically varying reflection coefficigot @xampledueto using mode stirrers) is al$eated

Signal Waveforms and Sampling

Amplitude of the microwavepowerdelivered bya magnetrons determined by its highioltage DC power supply in
that itessentially follows the waveform of tineagnetron anode currethis waveform can range from lespple
type (CW) to powetine rectified (highripple) to pulsemodulated.

On top ofthat, all measured quantities may vary periodically dwdfferentcaugs(e.g. a mode stirrer installed in a
microwave cavityor objects moving on a belt anapplicator, or combination of both).

Homercollectsvoltagesamplesat its four detectors and computes results based either
1 on each individual sampler
1 on thespeial averags overmore consecutive samples taken at a defined sampling rate.

It is essential, especially with autotuning, to configure the timing of the signal sampling such as to arrive at
meaningful, steady resujtstherwise the supplied data may wigéilctuate, resulting in apparent noise and
improper randomuning.

In addition to that, with signal waveforms which drop to zero in part of their period, a proper triggering must also be
appliedto activate the frequency countarly when the signal isonzerg otherwise the measured frequency will be
meaningless

The user should be aware of the signal waveform type involved and understand how the sampling works to set up the
samplingandtriggeringappropriately

A summary of parameters controlling ts&mpling is shown ifigure21 and described below. The measured signal
(blueand redrace) is sampled at the points indichby the circles.
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Figure 21. Signal sampling.

Triggering, Free Run, Timeout

When arequirement to make measurement occuns the system, the sampling, depending on the statbiseef Run
flag, may start either immediately or aftetriggering eventas occurred.

1 If Free Rur= TRUE,sampling starts without delay. Repeated samings generallystartat random instants
of the signal waveform. This setting Bfee Ruris intended for CW or lowipple signal waveforms.

1 If Free Run= FALSE, sampling starts at an instant when the microwave power level, depending on the chosen
trigger slope, exceeds or drops below the set triggdeivelLyq, which is defined as a percentage of\W@ax 1
Vamin difference whereV, is the amplified reference detector output voltggtomer determine¥s min and
Vamax before each samplingurst) If no triggering event occurs during a preset timeout intéfval sampling
starts automatically.

The samdree run/ triggeringtechniquds usedalsofor frequency measurement.

Sample Count, Sampling Rate, Sampling Duration

Sampling procedure collech samples (1 to 4095), spaced in time by sampkpegtitionperiodDts = 1, wherefs
is sampling rate. The wholamplingproces takesatime denotedsampling duratiomr sampling timeTls, where

= Na-l

s
or

T, =Dt (N, - 1)
Any two of the three parametdars/olved in the equationsan be choseithe thirdmust becomputed using the

aboveformulas.

In case of CW signal§;ree Rummust be set td RUE. Thesampling parameters can be in principle arbit(afy
course, subject to the above constraint)

A case of periodic waveformsegultinge.g.from usinghigh-ripple power suppliedy illustrated inFigure21. The
sampling duratiofs in such caseshouldideally cover exactly one signal peridd (thicker red portion of the
waveform)or its integral multipls, otherwise the mean power will not be computed accurately. To pidper
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settings, the sampling parameterfiectified mode are defined indirectly in terms of ripple repetition frequency,
number of periods to hiacluded and total sample count.

A particularly undesirable situation may occur when the user does not recognize that the signal ismblRitype
and employ<W sampling withshortsampling duratiomn compaison toperiodT,. An example of such situation is
shown as cas& in Figure21 (densely packedreen circles)The amplinghereincludesonly a fraction othe

period, yieldinganaverage valu®saq which stronglydepend on the instant the sampling skt Since in CW
modethe sampling starts at randotheresult can fluctuate practically betwenyin andVamax. To make the
situation worseif thefrequency countingnterval (T in Figure21) spangeriodswith nearzeropowerlevel,
frequencymeasurement mayeincorrect

Accept Level

Somemeasuredjuantities, e.g. reflection coefficient, have no meaximgngzercpower signal portionsThese
meaningless values would introduce error into the average reflection coefficient and reflectedopopeeatiors,
and shouldhereforebe repcted.Sample acceptantejectionis controlled bya parameter named Accept Level
(Lacd. It is defined as a percentage of peaflerence detectaoltageVamax, below which the samples are regarded
invalid and ignoredhn reflection coefficient and reftéed power computatiofhe invalid region is the grayed area
in Figure21; the nvalid samples are indicated pgllow-filled circles.

Processing of theet ofcollected samplesontinuesdepending on thaserchosemmode of samplingdefined by the
parameter calleaveform). Three types of signal waveforrfend equally named moslef sampling)are
distinguishedCWw, Rectified, andPulsed. All will be described in detail below. (Simulation progréloSimexe
generates all three typestbe waveform.)

A special situatiommayoccur, which can be designatedMsde Stirrer case, when the incident power may be
theoretically constant, providing no clue for triggering, but reflection coefficient and reflected power oscillate
periodically. This situation will be treategparately

Modes of Signhal Sampling

There are three signal sampling modeailable namedCw, Rectified, andPulsed. Each of them is suitabfer a
different microwave signal modulation envelope (waveform)

CW Sampling Mode

CW sampling mode is suitable feignal waveformsesuling from feedingthe magnetroty anode voltagéhigh
voltagg essentially constant over time or with a relatively low ripple in it. Such type of signal is referre@\¢ as
(continuous wave) drow-Ripple. Seemoredetails inCW Signal Sampling

In CW mode, detector voltages are sampled avdefinedsampling duratiofMs. After being collected, mean values
of the voltages are computed. The final results of interes¢gtiefn coefficient, incident power) are computed from
these averaged voltages. This is in contrast witlRtheified andPulsed modes, where the results are computed for
eachindividual sampleandthen averaged.

Rectified Sampling Mode

Many magnetron generators use high voltage which is siengult of unfiltered rectification of uptransformed
onephase or threphasepower line voltage. Microwave powenvelopehen pulses with repetition rafieequal to
power line frequency or its integral multipleExamplesfor half-waverectified onephase signdt = f, ; for full -
waverectified onephase signdl = 2f,; for half-waverectified threephase signdl = 3f,, for full-waverectified
threephase signal, = 6f,. Such type of signal is referred toresctified. Seemoredetailsin Rectified Signal
Sampling Rectifiedtype sampling is also useful to handle tWiede Stirrersituation.

Pulsed Sampling Mode

In some applications, magnetron high voltage is modulated by fast rectangular pulses with durations down to
typically 100 microseconds. This type of signal is referred teués=d. Homer is capable of processing such signal
type, including autotuningsee detailin PulsedSignal Sampling
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What Is the Difference

In CW mode, detector voltages are sampled over the defined sampling ddkgtadter beinggatheredthe mean
values of the voltages are computed. The final results of interest (reflection coefficient, incident power) are
computed from these averagealtages

In Rectified andPulsed modes detector voltages amsosampled over a specifisdmpling timeTs, possibly using
triggering After being collected, the samples are, unlikeWwi mode, processeaddividually to yield particular
results(reflection coefficient, incident power, reflected powfer)eachsample These particular resultaot
voltagesare then averaged to obtain final results. ifdévidual samplegan also be viewed.

Communication Problems in Rectifled/ Pulsed Modes

Communication problems mapmetimedbe experienceth Rectified andPulsed modesof sampling This is
becausghe sampling, and in particular sending individual samples, may take quite a time (e.g. more than 10 seconds
for transfer of 4095 samples).

During this period, the system does not respond to commands frothdP€ymmandareeitherordered in a queue
or may go lost.

Then, seemingly erratic behavior may result when Homer takes the commands from the queue and executes them.
A progress bar on the Sigrtablbar shows progress in receiving of individual samples.

Tips to avoid prob lems:
1 Do not clickindiscriminatelywhen encountering no response from Homer: wait a few seconds first, then try to

stop Homer internal measurement by click!) toolbar buttoror the equivalentlomer|Stop Homer menu
item.

1 Do notSendSampleswhen you wish a faster measurem@gtHomer|Sampling Params|Send SamplesNo
or deactivatell buttor).

CW Signal Sampling

The simplestype of waveform results from the magnetron anode voltage (high voltage) essentiatiyntonst
time or with a relatively low ripple in iSuch type of signal is referred to@gV (continuous wave) drow-Ripple.
CW modeof sampling is intended for such signals.

TheCWw sampling parameters are as follofresfer toFigure21 for symbols in parentheses)

Free Run TRUE (set automatically wheselectingCW mode)

Sample countNs) Userdefined (1 to 4095) viellomer|Sampling Params|Samples

menu item o Signal toolbar buttonit has the meaning of
voltage averagingumber

Sampling ratef) Userdefined (10 Hz to 200 kHz) vidomer|Sampling
Params|Sampling Rateor theclick on Sanpling Rate display on
Signal Toolbar

Sampling durationT) Computed by Homer; displayed ldemer|Sampling
Params|Sampling Time
Frequency counting time: Userdefined (16ns to 1 s) vigHomer|Count Time menu item or

Tc Standard toolbar button

In CW mode, detector voltages are sampled over the sampling duration iffi¢aiér being collected, mean values

of the voltages are computed. The final results of interest (reflection coefficient, incident power) are computed from
these averaged voltages. This is in contrast witiRtheified andPulsed modes, where particulaesults(reflection
coefficient, incident power, reflected poware computed for each individual samptel theraveraged to obtain

final results.
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Rectified Signal Sampling

Many magnetron generators use high voltage whisimplyaresult of unfiltered halfvave or fullwave

rectification of uptransformed ofghase or threphase power line voltage. Microwave power envelope then pulses
with repetition ratd; equal to power line frequendyor its integral multipleExamples: For halivaverectified one
phase signdl = f,, ; for full-waverectified onephase signdl = 2f,; for half-waverectified threephase signdl =

3f,, for full-waverectified threephase signdi = 6f,. Such type bsignal is referred to agectified. Rectified
samplingis intended for such signals.is also useful to handle tidode Stirrersituation.

TheRectified samplingmodeparameters are as follows (referfigure21 for symbols in parentheses):

Free Run FALSE (normal setting with highiipple signaly
TRUE (Mode Stirrer situatiomvith low-ripple signaly

Triggering level(Liyg) Userdefined (1 to 99%), default 50%

Sampling durationT) Computed from the usefefined inputs

(a) Ripple frequency;, and
(b) Number of ripple periods to be covergl

ThenTs= Ny/f;

Sample countNs) Userdefined (1 to 4095). One ripple period is sampled
approximatelyby N¢/N, samples

Sampling ratef( Computed by Homer

Acceptance levell(eo) Userdefined (0 tal00%), default 50% (0% recommended in
Mode Stirrer situation)

Frequency counting timé; User-defined viaHomer|Count Time menu item oifc Standard

toolbar button

Notes:

1 EnablingFree Runtemporarily instead of triggering may be useful if one wishes to inggeghal waveform
that will not trigger.

9 Ifripples are such that the power drops to zerxjdency counting timé&: should be shorter than a haffthe
ripple period When enterind, the softwarenforms about the ripple period and recommeadsunting time
notexceeding 75% of the ripple haderiod @n example for 5Mz ripple frequency is ifrigure22).

Enter integer value [i_E-J

M

Mote: Ripple Period = 20 ms
Recommended max. counting time: 7.5 ms

Frequency counting time in microseconds for Rectified waveform (16 to 1000000)

2993

Ok ] | Cancel

Figure 22. Entering counting time for Rectified sampling.

Rectifiedtype signals are thus sampled over one or more periods of theditghe ripple. After being collected,
the samples are processadividually to yield particular results for each sample (reflection coefficient, incident
power, reflected power). These particular results are then averageditthgiéihal results of interest. The rules for
averaging are aslflows:

il

Incident and reflected powers are averaged over the whole sampling duration (i.e. considering all samples). This
yields mean power values.

Reflection coefficient is averaged only over the accepted samples. The accepted samples are thoigenwith
power exceeding theet Accept Levell(ac).
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In addition toaveraged results, the results corresponding to each particular sample can also be viewed, displaying
thusfor instance time dependence of the generated power. To ensure stable trace, sampling is triggered similarly to
an oscilloscope. To see gmigger amples, the displayed trace can be horizontally shifted using
Homer|More|Sampling Params|PreTrigger menu item oPre button on Signatoolbar.

Homer must first be told the type of signal it should deal with (in thisRasgfied). Following this, samjihg
parameters can be modified (most importantly the ripple frequency).

To select signal waveform:

Click Homer|More|Waveform menu item. Then click eith&@W or Rectified or Pulsed Alternatively, click Signal
toolbar button€w ,JL (for Rectified), ok (for Pulsed).

To set sampling parameters:

In Homer|Sampling Paramssubmenu

Click Ripple Freq to set the microwave power ripple frequeficyn Hz.
Click Periodsto set the number of perio8ig to be sampled.

Click Samplesor I to set the total number of samplesto becollectedover thesampling time

Click Trig Levelor = to set the trigger levelyq in % ofripple peakto-peak value.
Click AcceptLevel to set the acceptance levgl:in % of pulse height.

Click Free Runor G / 7 buttonto enable/disable sampling without triggering.

=A =4 =4 -4 -4 -4 -4

Click Homer|Count Time or Tc Standard toolbar button to set the signal frequency counting tifén
microseconds.

To display individual samples:

UseSendSamplesmenu itemTwo modesareavailable ContinuousandSingleShot In Continuous mode,
measurements arepeated indefinitely. In Singl8hot modea measurement is made only once and Homer is
stopped ta standstill. This is useful if you wish to see (and optionally save) results made at a particular instant.
Stopping Homer means that the next measurement command is executed immediately.

To set Continuous mode:
1 Click Homer|Sampling Params|SendSamplegContinuous, or

1 Depresst buttonbut leavelX buttonin upperposition
To set SingleShot mode:
1 Click Homer|Sampling Params|SendSamples|SingleShot, or

1 Depress bottl! and1% buttons.
To disable display of individual samples
1 Click Homer|Sampling Params|Nq or

T SetHI button into upper position.

Notes:

1. In SendSamplesmode of data transmissipResults windowsvill still display averaged results.
2. Data loggings not allowdle in SendSamplesmode of data transmission

3. Some quantities, e.qg. reflection coefficient, have no meaning inpmaver signal portions. These extremely
noisy samples are rejected by proper choickaufept Leve{Lac) when computing the averaged results. To
avoid annoying display iBendSamplesmode of data transmissipa current average of reflection coefficient
is shownin placeof these invalid samples.

Autotuning is based on averaged results rather than indivsdnaples.

5. Displaying individual sampleseeddirst transferring them from Homer to PC, whiglocesanay cost a
considerable time if the sample count is high and baudrate slow.
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To position displayed trace horizontally:

1 Click Homer|Sampling Params|Pre Trig ger menu item oiPre Signaltoolbar button.
1 Enter number of samples you wish to see before the triggering event.

1 Start measurement.

Pulsed Signal Sampling

In some applications, magnetron high voltage is modulated by taahgailar pulses with durations down to
typically 100 microseconds. This type of signal is referred teuésed. Homer is capable of processing such signal
type, including autotunind?ulsed sampling mode is intended for such signal type. It can alsethecuhandle the
Mode Stirrersituation.

ThePulsed samplingmodeparameters are as follows (refeffigure21 for symbols in parentheses):

Free Run FALSE (normal setting with highiipple signals)
TRUE (Mode Stirrer situation with lowipple signals)

Triggering level Lig) Userdefinad (1 to 99%), default 50%

Sampling durationT) Userdefined (10ns to 10 s)

Timeout Tmay Maximal expected pulse repetition period

Sample countNs) Userdefined (1 to 4095)

Sampling ratef§) Computed by Homer

Acceptance levellfeo) Userdefined (0 to 100%), default 80% (0 to 20% recommendeq
Mode Stirrer situation)

Frequency counting timé& Userdefined viaHomer|Count Time menu item offc Standard
toolbar button

Notes:

1 Sampling duration has precedence over sample clhuiné desired sampling duration and sample cownild
lead to sampling rate higher than 200 kHz, the sampling rate will be set to 200 kHz and the sampling count will
be reduced to keep the desired sangpduration.

1 EnablingFree Runtemporarily instead of triggering may be useful if one wishes to inspect a signal waveform
that will not trigger.

1 Frequency counting tim& should be shorter thainglepulse duration.

Pulsed signals are thus sampled over a-dsBnedsampling timels. After being collected, the samples are
processedhdividually to yield particular results for each sample (reflection coefficient, incident power, reflected
power). These particular results are then averaged to yield the final results of.ifteeastes for averaging are as
follows:

1 Incident and reflected powers are, unlikerisctified mode, averaged only over theceptedsamples. This
yields mean powen pulse For rectangular pulsébisis equal to peak power.

1 Reflection coefficient imveraged over the accepted samples.

In addition toaveraged results, the results corresponding to each particular sample can also be viewed, displaying so
for instance time dependence of the generated power. To ensure stable trace, sampling is trglgehgtbsan
oscilloscope.

Note Due to the triggering evaluation time, a few of the first samples may go lost so the first pulse of the sampled
pulse train may appear thinner.

Homer must firsbetold the type of signal it should deal with (in thise&slsed). Following this, sampling
parameters can be modified.
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To select signal waveform:

Click Homer|More|Waveform menu item. Then click eith€2W or Rectified or Pulsed Alternatively, click Signal
toolbar buttonew AL (for Rectified), of% (for Puled).

To set sampling parameters:
In Homer|Sampling Paramssubmenu

Click Sampling Time or I'T to set the sampling duratidia in microseconds.
Click Max Period to set the maximal expected pulse repetition peTiad
Click Samplesor IF to set the total number of sampNsto be collected over theampling time

Click Trig Levelor = to set the trigger levelyg in % of pulse peako-peak value.
Click AcceptLevel to set the acceptance levgl:in % of pulse height.

Click Free Runor S / 8 button to enable/disable sampling without triggering.

=A =4 =4 -4 4 -4 -4

Click Homer|Count Time or Tc Standard toolbar button to set the signal frequency counting tifén
microseconds.

To display individual samples:

UseSendSamplesmenu item. Two modes are availabBantinuousandSingleShot In Continuous mode,
measurements arepeated indefinitely. In Singihot mode, a measurement is made only once and Homer is
stopped toa standstill. This is useful if you wish to see (and optionally save) results made at a particular instant.
Stopping Homer means that the next measurement command is executed immediately.

To set Continuous mode:
1 Click Homer|Sampling Params|SendSamples|Continuousor

i DepressT-T-T button but leaveX button in uppeposition
To set SingleShot mode:
1 Click Homer|Sampling Params|SendSamples|SingleShot, or

1 Depress bottl! and 1% buttons.
To disable display of individual santgs
1 Click Homer|Sampling Params|Nq or

T Set I putton into upper position.

Notes:

1. In SendSamplesmode of data transmissioResults windowsvill still display averaged results.
2. Data loggings not allowablén SendSamplesmode of data transmission

3. Some quantities, e.qg. reflection coefficient, have no meaning inpmaver signal portions. These extremely
noisy samples are rejected by proper choickccept Leve{Lac) when computing the averaged results. To
avoid annoying display iBendSamplesmode of data transmissipa zeroreflection coefficient is shown in
place of these invalid samples.

4. Autotuning is based on averaged results rather tidigidual samples.

5. Displaying individual samples needs first transferring them from Homer to PC, which process may cost a
considerable time if the sample count is high and baudrate slow.

To position displayed trace horizontally:

1 Click Homer|Sampling ParamgPre-Trigger menu item oPre Signal toolbar button.
1 Enter number of samples you wish to see before the triggering event.

1 Start measurement.
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Mode Stirrer

This section, in a form of an example, discusses a relatively complex situation when
- High-ripple rectified signal is used for powerittte magnetronand
- The applicator (e.cheating avity) contains a mode stirrer
The example teaches howgmperly set up the signal sampling parameters for autotuning psrpose

The appropriate operation mode to handle the situatiBadsfied. If the power level ripple does not drop to zero,
alsoPulsed mode can be used.

As the first thing, inspection ofé signal waveform should be performed. It canldweeby a microwave detector

and an oscilloscope; nevertheless, Hometursed or Rectified mode and with transmission of individual samples

is even better for the purpose. First, sefedsed or Rectified mode, then activatéree Runand transmission of
individual samples. Then start measurement and play with sampling parameters to arrive at a meaningful, if jittery,
display. To steady the display, disablee Run The displays may now look askigure23. In this example, this

was achieved with sampling duratidg= 1 s and sample couht = 3001 (resulting in sampling rate= 3 kHz).

The horizontal axis is sample serial number (proportional to time). Two samples are sepabiedliB000Hz =

1/3 ms.
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Figure 23. Waveforms of incident power (green), reflected power (black), and reflection coefficient modulus (red).

The slowest periodicity: the traces exhibit corresponds to about 900 pointsli2300 ms. The repetition rate is
fi = 1/T1 = 3.333 Hz. Origin ofhese slow oscillations is the mode stirrer rotation.

Rule 1: To arrive at proper mean values, sampling duralishould be an integral multiple of the longest
periodicity.

In our example the longest periodTis, hencels = 300 ms, or 600 ms, @00 ms, etc.
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Figure 24. Zoomed waveforms of incident power (green) and reflected power (black). The red dots show the taken samples.

The traces also exhibit a fine structulrgglre24). It is visible after zooming (cliclm on the display window,
uncheckAutomatic and seXmin, Xmax). The fastest period@. in our case corresponds to about 1(hpo(see the
red dots), i.eT, = 3.38 ms. The repetition rate fis= 1/T, = 300 Hz. Origin of these oscillations is thiglease full
wave rectification of poweine voltage with frequencfs = 50Hz. A 50-Hz periodicity is also discernible Figure
24 (six fast ripples).

For proper sampling, there is additional rule, concerning saoopintn, perthe fastest ripple period.

Rule 2 The fastest variations must be well covered by samplingrie=g10 points/period).

CombiningRule 1andRule 2leads to the sample count

NS=n2L+1
2

In our examplehe shortest period, = 3.333 mds sampled at 10 points, as shown by the red ddigure24.
Choosingthe sampling duratios = T; = 300 ms calls for saniipg count

Ns =103 300/3.333 + 1 = 901 points.
Sampling rate is
_ N.-1
® T

S

f

which in our example yields = 3 kHz.

In Rectified mode, the sampling duratidi is not defined directly but in terms of number of ripple peridgls
covered byTs. To obtainthe desiredTs, setN, to

N, =T f,

In our exampleN, = 0.33 300 = 90.
(Sampling rate irulsed mode is automatically computed by Homer and displayed on the Sogtiaéyr.)
After this, Free Rurshould best be switched on (to handle alsciipple signals).

Also, since all samples are validever go to zerglas seen frorfrigure23, you carset theAcceptance levdlaec =
0. However, to handle cases where ripple geelow ago zero (like onghase halwvave rectification), a better
choice is to set small but nonzero Acceptance levglLe,.=100r 20 Then meaningless reflection coefficients
resultingfrom noise (when signal level is zero) are rejected.
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There are other important rulesMode Stirrer situation:

Rule 3 For tuning,averagereflection coefficient must be usethis s automatically taken care of when selecting
Rectified or Pulsed modes of sampling

Rule 4: Mean reflected power should not be computed from mean incident power and mean reflection coefficient
but as average of reflected powers for individual samples. This is again automatically taken care of when usjng
Rectified or Pulsed modes of sampling

Application ofRule 3is illustrated inFigure25, showing loci of reflection coefficient. The red traca reflection
coefficient before tuning (tuning stubs completely withdrawn). The oscillations along a deformed cicelesae

by the mode stirrer. When tuning based on the mean value is activated, the locuslosaresthe center (blue

trace). No individual point is perfectly matchadd the size of the pattern increasget this is the best situation.

The trace is djically not centered: this is because the samples may be denser in certain locus portions, as the detalil

on the right reveals, so t he fréhcaeinttitvecetef masso of t he
Importance oRule 4is also evident fronfrigure25. It shows that while the mean reflection coefficient in the tuned
state is zero, mean magnitudef the reflection coefficienf bl ue fAci rcl edo rR=DIOUs) i s apj

Consequently, the mean reflected power, which is proportiori] te about 0.5% of the incident power. Using the
zero mean reflection coefficient for the computation would incorrectly resaéiroreflected power.

This is the reason why for instanc& mode, although it could be configured to take samples exactlytias in
Pulsed mode, would give false (nearly zero) mean reflected power.
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Figure 25. Reflection coefficient locus before tuning (red) and after tuning using mean value (blue).

Appropriate settings for the Mode Stirrer situation in our example are summarized in the following table:

Waveform Rectified

Free Run TRUE

Triggering level (Irrelevant)

Ripple frequencyf() 300 Hz

Number of ripple periodd\p) 90

Sampling durationT) 300 ms: computed by Homer B/
Sample countNs) 901: yields ten samples per ripple period
Sampling ratef¢) 3 kHz: computed by Homer
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Acceptance levellieo) 0 to 2%
Frequency counting timg Arbitrary, e.g. 1 ms (ithe power never drops to zero)

If themicrowave power ripplérops at intervalas low as to zero, false frequency readings may be obtained due to
the freerun sampling, which may result in false reflection coefficient and power outputs. If this is a problem, one
can disable the counter and appropriately seSthestitute Frequendy Homer menu.

If microwave power ripple never goes to zero, alstsed mode can be used. The settings for our example are then
as follows:

Waveform Pulsed

Free Run TRUE

Triggering level (Irrelevant)

Sampling durationT) 300 ms: the slowest (modgreer) period

Timeout Tmay (Irrelevant)

Sample countNs) 901: ten samples per the fastest (higltage ripple) period

Sampling ratef§) 3 kHz: computed by Homer

Acceptance levell(eo) 0 to 20% (the ripple should never drop to zetieerwise Pulsed
mode is unsuitable)

Frequency counting timé& Arbitrary, e.g. 1 ms (if power never drops to zero)
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Autouner

The following topics describaspect®f HomSoftoperationconcerningHomer Autotuner asanenhancement of
Homer Analyzer alonélhe Autotuner is an intelligent system combining Homer Analyzer and Homer Mototuner
(Tuner). TheTuner is a motorized threstub highpower impedance transformeonsistingessentiallyof a

waveguide section witthree steper motordrivenmetallic poststning stubyinserted into the waveguide at
mutual distances of nominally one quarter of guide wavelength. This arrandewsiltatesimpedancenatching of
loads with arbitrary reflection coefficient phase athelpending on constructi@nd maximum powemwith VSWR
typically up to10:1.

Functions related to Tuner operation are groupd&diimer menu

The termsstub positions/movementsll be used equivalently with the term®otorpositions/movements

Tuner electronicprovides forhandling ofALL STUBSHOME switchandAUTOTUNE switch In most Homer
implementationsthese switcheareaccessible to the user. TAEL STUBSHOME switch triggerghe motor
initialization routine; theAUTOTUNE switch activatesind deactivategutomatic impedance matching
(autotuning).Theactions can be triggered also by software commadponally, theAUTOTUNE switchcan be
assigned a different action, as specified by ttSivitchAction" line of the internallun.cfgconfiguration file.

Motor Initialization Routine

Motor initializationrouting also calledReset StubsAll Stubs Homeor justAll Home procedurejs aspecialized
methodof settingthetuning stubs ta@eference position(zero positios). A reference positiorepresenta fully
retracted stulandcorrespondto zeromm setting in motomotioncommands

The stubs are first moved uge(racted until thetop terminal switches are closeeliably. Then, with a minimum
speed, the motors are stepped back, until the switches are released. This is the aiesdlatécakero position.
From this position on, the stubs go further down by a certain number of steps, defined for each mataallydivi
This is then the reference position.

The motor initializatiorroutinethereforeresolvesany uncertaintylue topossiby lost motor steps.

Controlling  the Autotuner
When startingHomSoft, the following happens in addition to the case of HoAralyzeralone:
1 New menu item, namebBuner, appear®nthemain nenubar.

9 A button with Tuner icorlﬂl appears on thgtandardtoolbar.
1 Systeminfo window contains new pages, relateddatotuner
1 New windows can be opened:
- Tuner Viewwindow (shows Tuner image and enabfagotuner control by mouse clicksd drags
- Scenariovindow (enable stubs to be moved inpredesignegositionvs-time manner)

Matchable Area

A tuners primary characteristic of interest its matchable areai.e. the range of reflection coefficier@@s that can

be perfectlymatched by the tuner. The typical matchable area of a-twbetuner is composed of two subareas
(Figure26), one matchable by the combiiuett of stubs 1 and,2he other by the cobmnation of stubs 2 and 3, stub 1
beingthe oneclosest to the generator
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Figure 26. Threestub tuner matchable area
Depending orincreasingrequency, thewo subareas caoverlap(as shown in the figurejouch, or there nyabe a
gap opening between them.

The radial extension of the matchable ageawvswith increasinghe maximum stub insertion dephiax This
defines the maximal moduluS _|max Of reflection coefficient that can be perfectly matciveelspectiveof its phase.

If hmaxis high, heremay beportionsin the matchable area wittery high reflection coefficients thaanstill be
perfectly matched by extremely inserted tuning stups and B inFigure26). This situation,however, represest
anacute danger of electric breakdown and arcing.

The best way of avoiding thigsk is to construct the applicator such that its reflection coefficient never exceed
certain magnitude, e.da|max This is often nofeasible Next, wewill discuss other possibilities.

Limiting Stub Insertion

An alternativemethod of reducing the risif arcingis limiting themaximumpossiblestub insertiorhmax. This can
be done in two wayssa factory setting, oasa userdefinablesetting.

Factory Setting

TheabsolutemaximumhapsOf stub insertiongs defined in Homer'$un.mem file. The valuecanonly be changed
by theHomermanufacturerThe user, fier receiving anodified Tun.mem file, has torunthe Reinstallprocedure to
applythe new settings.

User -Defined Setting

For a giverhaps the user cafurtherreducehmax by editing the line
MaxInsert_mm=2 2.7

in theTun.cfg configuration file. Fore more detaits howthis can be donesee topidtHomer Internal Files

For studying the effect of varyirtgnax 0n your individual autotuner, see togtudying Matchable Area

Unfortunately,as you might have observduiting the maximum stub insertion shrinks the whole matchable area,
reducing thus also the usefnid safe matchabtange. Fortunately, the Homer firmware provideseans of
removing only the risky portions of theatchable arehy its runcating as eplained next.

Truncating the Matchable Area

The matchable area can oenmedto a certain radiuRBmax by the following line in thélun.cfg configuration file:
MaxMag_mu850
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This defines thenaximummagnitudein milliunits (mU) to beusedfor autotuning In the above examplae, Rnax=
850 mU = 0.&. If the magnituded | of the actual load reflection coefficient

G =G| exp(i )
exceedRmax the tuning algorithm uses
Gr = Rnaxexp(j/ L)

for its inputinstead ofG.. Thus, the critical regions of the matchable area are avoided while maintaining the full
tuning performance elsewhere.

For studying the effect ofuncating thematchableareaof your individual autotuner, see togftudying Matchable
Area

Studying Matchable Area
The matchable area of your individual autotuner cavabedand studied using théoSim simulation program.
1 For customizingHoSimto behave agourtuner, see topiReal Tuner Performance

1 For displaying and observing theatchable areactivateChartin DUT page ofHomer Model Window
1 To change the frequency for which the charts are valid, useFpagé’ower/Tempf Homer Model Window

Studying Effect of Varying N max

The value ohmaxcan be changed iMotors page ofSystem Infowindow after clicking the rowlax Steps/Travel
(this is not enabled in "sharp” HomSoft version). The effect is immediately séennifatchable area is displayed.
You can even set the insertion deeper teguhysically possible. To return to default, set zero as the insertion.

Studying Effect of Truncating the Matchable Area

The value oRmnax can be changed iiutotunepage ofSystem Infowindow after clicking the roiax tune Mag
[milliunits] (this row is not visible in "sharp” HomSoft version, as sedfignre29 left). The effect is immediately
seen if the matchable area is displayed.

Examples

Below are asexamples shownmatchable aresof the 2450MHz WR-340Homer Autotuners for the following
cases:

1. Default stub insertiofhmax= 22.7 mn), without truncation Rnax= 1000 mUy). For this cased |nax= 0.77
(VSWR = 7.7).

2. Stub insertiondimited to 20 mmwithout truncation Rnax= 1000 mU) For this cased |maxis only 0.65
(VSWR =4.7).

3. Default stub insertionhhax = 22.7 mm), he matchable areuncated tdRmax = 850 mU For this case€d |max has
remained 0.77 as in the default casé the critical regions have been remaved
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System Info Window

System Infowindow provides basic system information about Homer Analgzgotuner The window can be
opened by clicking/iew|Systeminfo menu item oiSysbutton onStandardoolbar.

In case of HomeAnalyzer, a singlepage window opens with the page titlddmer, in case of Homer Autotuner, a
multipage window opens with pages titlddmer, Tuner, Motors, AutotuneandSketchltems shown iutotune
page ca be clicked and modifieflvhich fact issignifiedby a haneshaped mouse cursor when moving over them)

Homer and Tuner Pages
TheHomerpage(Figure27) displaysidentification, waveguide size and nominal frequency of Homer Analyzer.

il N
Systemn Info Iﬁ
 Homer }| Tuner | Motors | Autotune | sketch |

Mame Autotuner
Model STHT
Manufacturer S5-TEAM
Internal model STHT V1.4
Serial Mo 271
Waveguide 86.36 mm x 43.18 mm
Mominal frequency 2.45 GHz
L

Figure 27. Homer page of System Info window

TheTunerpagedisplaysidentification, waveguide size and nominal frequeotHomer Mototunerin case of
compact onepieceAutotuner, theTunerpageis identical withHomerpageexcept forNominal frequencywhich
may bedifferent for Analyzer and Tuner

Motors

The Motorspage Eigure28) displays basic parameters characterizing tuning stubs (motors) nfatiapproximate
full travel time iscomputedas (Max Steps)/(Pulh rate).
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System Info

S

Homer |Tuner I'“"|':'1I'FS| Autotune |5ketch|
Step size 0.005 mm

Max steps [ Travel 4540 [/ 22.7 mm
Pull-n rate 1600 Hz

Pull-out rate 1600 Hz

Full travel time 2338 ms

L

Figure 28. Motors page of System Info window.

Autotune

Thanksto the fact thaHomer Analyzemeasurecomplexreflection coefficientthe autotuningrocess is not an
errorandtrial procedurein contrastthe process employssystematic, predictive algorithm which, based on a
single measuremeperformedwith arbitrarily inserteduning stubs, computes newatchensuring stub positions
(Due to limited measurement accurgcmetimes two or three cycles are required.) The computations take a
fraction of a second, so the speed of the process depends essentially on tlspeeator

The autotuning process is controlled by several parameterdutbtinepage of theSysteminfo window (Figure
29 left) lists those which the user can modify. This is done by simply clickocagresponding item.

ForHoSim simulation prograntFigure29 right), the page includes the additional lisax Tune Mag, and the
button titledLoad Mem.

Systermn Info Y
i % | Homer Tuner Motors -"'-UUI'bJI'IE Sketch
System Infi et e
- Target [milliunits] ¥}
| Homer | Tuner | Motors || Autotune }| sketch | Tolerance [miliunits] 25
Target [milliunits] 0 Skipped. measurements 1
Tolerance [milliunits] 25 Sﬁl'ﬂ'?":'ﬁ'lll'lg count - 1
Skipped measurements 1 'I..I'al.t when RF power is low  YES
Smoothing count 1 Tuning d'.3|ﬂ‘r' (0..31) a
Wait when RF power islow  YES Hysteresis |:I:|EQFEjEjS} _ 5 (87 ml)
Tuning delay {0..31) i) Max tune Mag [milliunits] 1000
Hysteresis (degrees) 5 (87 mL) [Cefaults...]
faults. ..
Defay ] Load Mem
L

Figure 29. Autotune page of System Info wind®&®ight: The pagéormin theHoSim simulation program.

Target [milliunits]

Targetis the desired goal reflection coefficient magnitude to be attained by impedance matbkeihgrgetvalue
is to be entered imilliunits (1 milliunit = 0.001 in terms of reflection coefficient magnitude).

In most applications, a perfect match is desifeastrive for a perfect match, Sedrgetto zero, which is also the
default value.

There are, howevemicrowave installations (notably some plasma applicatbeg)maywork better when
autotuning is not aimed perfect match buat areflection coeficient with anonzeromagnitudeTo achieve it, set
Targetto a desired valud.he autotuning mathematics (computation of stub positions) proceedthantignitude
of input reflection coefficient differs from thEargetvalue by less than thEolerance(describedelow).

The Autotuner poweup value ofTargetis controlled by the following line in the intern@lin.cfg configuration
file:

Targ _mU-0; Target [milliunits] for autotuning
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Tolerance [milliunits]

Tolerance(ry) is the maximum acceptabdieviation ofinput reflection coefficient magnitude from the desired
Targetvalue. It can benvisageds a circle with radiusr around thearget reflection coefficient (sedsofiguresin
sectionHysteresik If the inpu reflection coefficient is within this circle, the stubs will not move. B#eranceto a
value different from zero if you want to preatestubs from incessafihe-tuning

Similarly to Target the Tolerancevaluerr is to be entered in milliunits. The default value isni@8iunits.

The Autotuner poweup value ofToleranceis controlled by the following line in the interngilin.cfg configuration
file:
Toler _mW=25;  Tolerance [milliunits] for autotuning

Skipped m easurements

Sometimes you may wish to introduce a delay between two consecutive autotuning afteimpesn be done by
making a number of measurements without tuning after each autotuning step. The number can be S8kippsdias
measurementd he highe the number the longer the del®efault valueof Skipped measuremenssl. The lowest
possible value is zerduhing after eacimeasurement).

The actual delay in milliseconds depends on how long one measurement takes.

The Autotuner poweup value ofSkpped measuremenits controlled by the following line in the interngiin.cfg
configuration file:

Skip= 1; Number of skipped measurements

Smoothing count
(Applies to HomSoft versions starting 5.0.0.0)

Smoothing is a floating averageocedureapplied on reflection coefficiemfand frequencyin an attempt toeduce
theundesirablesffect on tuning behavior of glitches (shtivied deviations) in reflection coefficient. Tuniigcase
of smoothings based not on the current restltit on the mean value bE previous results, wheid, is smoothing
count
Typical examples where increased smoothing count may be beneficial:
1 Essentialljhomogeneousubstancenovingon conveyor beltcontaining from time to time a metallic object.
1 Aliquid flowing through an applicatogccasionallycontaining air bubbles.
Default value osmoothing counis 1.
The Autotuner poweup value ofsmoothing counis controlled by the following line in the internalin.cfg
configuration file:

Smooth=1; Number of averaged measurements taken for one tuning
Smoothing should be appligadiciouslyand well tested becausedercertaincircumstance# may not work as

expected. To smooth out regutzscillations ofreflection coefficient (and incident power), consider using proper
sampling mode and timirnigstead.

Wait when RF power is low

When thisparameteis setto YES (default) autotuning willbe suspendedhenthe incident microwave poweis
below apredefined_ow Signallevel. As soon as the power increases above that level, autotunimgsuithe
WhenWait when RF power is lois setto NO, autotuning takes place regardless of the microwave power level. This
may be uskll e.g.for checking motorsvithout microwave power (tuning based on naise)
The Autotuner poweup value ofWait when RF power is loig controlled by the following line in the internal
Tun.cfg configuration file:
WaitRF=TRUE;  Suspend tuning when RF power i s absent or too low
Fordetails aboutow Signal ev el and iLewsSigsakWatningingsectiosHoraer Error Byte

Tuning delay
(Applies to HomSoft versions starting 5.0.0.0)

Whenpower supplyoltages and currentgeapplied to a magnetron, the magnetron may need some time to reach
stable operatical state. During tatransentperiod, tuning mayecome erratic. To avoid thisig user may postpone
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the start of tuning bg Tuning delay The delay is measured from the instant the incident power rises abdvaithe
Signallevel.

Tuning delayis expressed in terms of abf number(0..31) representing the number @ementarydelays applied
Theelementaryelayis defined inthe internalTun.cfg configuration file the defaultis 250 ms For instance, value
12 of Tuning delayrepresentshe delay 12 250 ms = 3econds.

Default value ofTuning delayis zero.
The Autotuner poweiup values of Tuning delayand theelementary delay amontrolled by the following ling,
respectivelyjn Tun.cfg:

Delay5b=0; Tuning delay after power onset in steps DelayStep_ms
DelayStep_ms=250; Step of tuning delay after power o nset

TheLow Signallevel of incident poweis controlled by the following line ithe internaHom.cfg configuration file
LowPowLvl_W=100; Incident power threshold for "Low Signal" condition

For more details, see fMHboeenErr&@Byenal Warningo in section
Hysteresis

See thedysteresisection.

[Defaults...]

Click Defaultsto set all autotuning parameters to th@faultvalues.

Sketch

The Sketctpage Eigure30) displays relevant mechanical dinsgans of Autotuner, includingnalyzer calibration
(CAL) plane locatior{not important for the userhocation of input reflection coefficieméference planég) and
default location of input reflection coefficiergference planel).

Figure 30. Sketchpage of System Info window.

Tuner View Window

Tuner View window (Eigure31) enables visual, moudssed Tuner control and monitoring. The window can be

opened by clicking'uner|View menu item oﬂﬂl button.If you wish to change the background color, riglitk
the background.
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