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AMS Antenna Measurement Software

1 Modular Designed Software
linked with TCP/IP

1 ActiveXTM Graphing2-D and
3-D Capability

1 Testing Sequences controlled
through Script Language

1 AntennaPatterns in Polar,
Rectangular, ®

1 Standalone&quipmentDrivers
linked with TCP/IP

1 Datamanagement withActiveX
link to Microsoft ExceTM

1 Reportmanagement with
ActiveXMicrosoftWord TM

1 Availablewith optional Over
TheAir (OTALCTIA Testing
Requiremens
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1. Software Overview

wl & Y 2y RAngeanA IReasurement Softwargerforms2-D (polafrectangula) and 3D (spherical)
antennapattern measuremensfor passiveantennas and active wirelessobile stations (cell phones).
Insertion loss of passive devices is included as part of the calib@imponent. Data management
and reportingof antenna propertiesuch as halpowerbeamwidth, directivity,gain, radiation
efficiency, totalradiated power, andotal isotropicsensitivity. AMSperforms and reports all
measurementsequired bythe CTIAOverthe-Air Performancdest Plan.

Insertion Loss / Gain measurements can be made on cables, preamps and attenuators as part of the
calibration process.

There are several sample videos of the AMS on our WEB site at:
http://raymondemc.ca/products/products8.htm

1.1. Data Management

AMS links to Microsoft Excel througtttiveX Custom spreadsheets can be develofmddata
analysis Standard spreadsheets are included and custom data analysis isexdoiefl

1.2.Report Generation

AMS links to Microsoft Word throughctiveX Custom reports can be developed. Standard report
templates are included and custom report generation is fexyible

1.3.RFTest Equipment

AMS controls popular Vector Network Analyzers, Spectrum AnalRZmanger Meters, Receivers,
Signal Generators, Base Stationutators Amplifiers RF switcheand Attenuators Control can be
accomplished through Ethernet, GPIB, or RS232. Drivers areeslipith Raymond EMC
Positioners and custom drivers can be creatediimn-RaymondEMC Antenna Positioners.

1.4. Test Equipment Setups

Transmit and Receive equipment setups are easily set up and modified on a familiar hierarchy tree.
Multiple Setups for eachype of testcan besaved for easyetrieval.

1.5. Measurement

Once the DUT is in place and the appropriate information is entaletijeasurement Parameters
are selected from the main Measurement Tab, and the measurement is run. The script file is run
and measred (raw) data is stored to a text file and measured results are plotted in real time.
Feedback from each device is also displayed in real time.

Flexible design allows all Test Equipment and Positioners to optionally be controlled manually.

1.6. Graphing

AdvancedActiveXgraphing capabilities allow acquired data to be displayed in a varietyDo2d
3-D formats. Data is linked to Excel throudfctiveX so it can be reviewed directly with Excel.
Data can be manipulated in Exedlbwingusers to develop teir own data correlation analysis
algorithms.
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1.7.Recommendedinimum System Requirements

Pentium 4, 2500 MHz or compatible

Microsoft XP Vista 7 TM

4GB RAM

50 GB free hard drive space

CDROM Drive

National Instruments GPIB caffdote: USBA is not supported)

1.8. AMS Features

Polar (Azimuth) Pattern&ngle and Dual Polarization Tes&cala, Vector, Sensitivity
Polar (Elevation) PatternSingle and Dual Polarization Tesbcalar, Vector, Sensitivity
Spherical PatternsSirgleand Dual Polarization Tests, Scalar, Vector, Sensitivity
Insertion Loss / Gain testing of passive and active devices

RF EquipmerDriverssupplied: Agilent / Anritsu VNA, SA, BSEAmplifier, Attenuator, RF
Switch. Custom RF Equipment Drivers Available

Positioner Drivers supplie®Raymond EMC Single Axis4&d3, and Dual Axis $155-3D
Custom Positioner Drivers Available

Word Report Templates

Excel Data Templates

Standard Test Script&ustom Test Scripts are available

* ActiveXLink to* Exceland *Word

Compatiblewith National Instruments GPIB and GPHBI (USBA not supportedby National
Instrumentg

1 Compatible with Ethernet and RS232

1 Upgrades for 2 years

*Microsoft Exce] Microsoft Wordand ActiveXare trademarks of Microsoft Corporation

SA=A=A-aaA o = =4 -8 -8 —a 9
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2. HardwareSet Up

Set up the AVS System according to one of the following Block diagrams

2.1. AVS Block Diagram with Signal Generator and Spectrum Analyzer

QuietBox RN
Optional Video Came )
m\ Dual Polarized
SMAX 3 for USER [

Measurement

\ OptionalExhaust Fan System

Antenna

2' Lowloss SMA Cables X 4

-
/]

o L

SMA x 2

Optional SAM Phantom

Optional SPIRA553D _
K‘[4 &
¥

8 Lowloss SMA Cable 8' Lowloss SMA Cable

AVS BLOCK DIAGRAM WITH SIGNAL GENERATOR & SPECTRUM ANALYZER
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2.3.AVS Block Diagram with 2 Port VNA

aymond K
NN TSN
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QuietBox

Optional Video Camera\
—— -

ymon d KNI
NN

Dual Polarized

SMAX 3 for USER

W

\ OptionalExhaust Fan System

4’ Lowloss SMA Cable x2

Measurement
Antenna

2' Lowloss SMA Cables X 4

RF Switch
SMA \/

SMA x 2 —
Optional SAM Phantom ¢ N
SMA
Optional SPIRA553D
5Nl N
: )
4.%) RS232 1/0 Switch
SPIRAIS52D Ethemet
Client Supplied VNA
110v .
OPTIONA| ~ 8Osl Optional PC
110v ‘ /
POWER |
PACKAGH oy

8 Lowloss SMA Cable

AVS BLOCK DIAGRAM WITH 2 POk

8 Lowloss SMA Cable

2.4.AVS Block Diagram with 4 Port VNA

QuietBox

Optional Video Camera.
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Dual Polarized

\ OptionalExhaust Fan System

SMAX 3 for USER

4' Lowloss SMA Cable x2

Measurement
Antenna

2' Lowloss SMA Cables X 2

\ SMA
SMA x 2 ! . N
Optional SAM Phantom o
Optional SPIRAS53D
s N
| ¥
SPIRAIS52D Ethernet
ClientSupplied/NA
10V e & ‘
OFTIONAL i % Optional PC
110V | i
POWER = | 8
PACKAGE
JgHegnel

8 Lowloss SMA Cable

AVS BLOCK DIAGRAM WITH 4 POk

8' Lowloss SMA Cables x 2
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3. Software Installation

PC Requirements

1 Free Disk Space: 50G Bytes

1 RAM: 2GB

1 CPU: 2.33 GHz or better

1 CDROM or internet connection to download / install software

1 TwoUSRB2 connectiors

1 A 10/100 or 10/100/1000 Ethernet Connection. The TCP/IP address of this connection will
need to be set beforeunning AMS or any of the control drivers

1 Microsoft XP / Vista / Windows 7, All 32 and 64 bit versions.

1 Microsoft Excel 97 or newer, Microsoft Word 97 or newer. AMS has only been tested with 32
Bit versions of Excel and Word. At time of AMS Version X0ltet ST aA ONR a2 Fi y20( Sz
G2 wdzyé OSNERAZYya 2F 9EOSt IyR 22NR R2 y2i adzl
and are therefore not compatible with AMS. Please refer to Microsoft instructions on how to
NEY2@S a/ t A0 G2A yinadayléf {0 SONTRUAKZ ya /IEYIRA ANU O OSNBRA2Y
R2gy f2FRSR RANBOGtE FNRBY aAONRA2FO FyR AyOf dzF

AMS:

The AMS Host Computer requires a USB port to attach the National InstrumentSRIBE ontradk,

and the USHERS232 RBwitch controllerAfree 10, 10/100 or10/100/1000 Ethernet Port to connect

the Positioner
1 Setthe TCP/IP Address of the Ethernet connection on the host computer to 192.168.1.xxx,

where xxx can be any number between 1 and 255 pixt82 through 139

Server Port Number is set as 1008)0the AMS software

Ensure that the host firewall does not block port 10000, 10001, 10010, 10020 and 10030.

Depending on the version of Anfiirus protection, this can normally be done through the

automatic popups, the first time AMS or a deviterun.

1 For computers with mitiple Ethernet cards, ensure that the Ethernet Card attached to the
LI2aAldA2ySNE A& GKS FANRG AY \N&t@orkcarzdym\yaa tAaid
Internetb SG 62N / 2yySOilAzyaséds asSt SOt GKS 9uK NJ S
G! R&SREO P a! RO YOSR {SlGiAy3asod tNEY23S GKS 94
(or other method depending on version of window). Some versions of windows may require a
reboot.

f
f

qd

Load the CD supplied by National Instruments, and install:
1 National Instuments USEB5PIB Driver Software.. as per Nl instructions and license.
1 If your system utilizes an RF Switch, installNtagional InstrumentdNFDAQmMXDriver
Software.. as per Nl instructions and license.

Load the CD supplied by Raymond EMC (or downlegeainstructions from Raymond EMC and run
the following Setups as required, in the sequence listed below; Install all programs on the same hard
drive
1 Upgading StepgIMPORTAN) For users whm are upgradingfrom prior Versions oAMS or
SpiraTablepoiA 2y SNESX AU A& OSNE AYLRNIFYyd GKFEG GKS ¢
and SpiraTable installations include default data files, which will overwrite some of your
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existing dataduring the installation of AMSExit AMS and all drivers prior tgpgrading and
software. Ly A £ f V4K Sdza At Ol dzLJd y R NHzy | o$)DAMELID hy OS
and/or SpiraTabld5505 k {LIANI ¢l 6fS IINB AyadlftSRZ dzasS i
to restore your original data.
1 BackupVv4.0.. Installin the default directory GAMSBackup Run the Backup prior to
installing AMS V4.0
1 Convertv4.0 .Installin the default directory GAMS Convert. IMPORTANT! The convert
utility is required to update files for use with Version 4.0.
AMS.. instd in the default directory CAMS
f Ifthisisanewinstallatioonly> Ay adl ff GKS RSFlLdZ G RFGFE FTNRY 4
o /2L Fff 2F GKS FTAfSA \And®RaRANBOG2NASa FTNRY «a
o /2L Fff 2F GKS TAtSA IANKDb&A WBO ThsslmBesy FTNR Y a
Directory and will be created by the convert utility for users installing an upgrade.
o / 2Lk Fftf 2 Fscriptk Sti\&nfabcpd FNRB Y d
0o Copyallofthefile$ NB Y & (S Yi\EmstéNpiates
9 Ifthis is an upgrade installation, once the new version of AMS 4.0 is installed, run Badlkup
FYyR aSt SO0 awSadiz2NBe o
9 Ifthis is an upgrade installation from a Version prioAtdS V4.01, Run the Convert utility
prior to running AMS V4.xx
ScriptEditor .. (OPTIONAIstall in the default directory CAms Script
The following drivers are all standalone programs and can be utilized to control each device
independently from AMS. Each driver should be tested with the appropriate device to verify
functionality prior to running AMS he GPIB address of the device must be set to the default
GPIB address for driver standalone execution. However, the GPIB addresslefiaeyand
drivercan be modifiedo any available GPIB addreéksough the AMS gogram.
0 SpiraTablet55-3D.. install in default directory (AMS SpiraTablet55-3D. This is the
Control Driver for 3D Positioners
0 SpiraTablet55 .. install in default directory YAMS SpiraTable. This is the Control Driver
for 2D Positioners
0 HPB8563E .. inall in default directory CAMSHP8563E. This is an Agilent Spectrum
Analyzer Controller / DriverThe default GPIB address is 11
0 AGPSAi nstall in default directory CAMS AGPSAThis is an Agilef®SA serieSpectrum
Analyzer Controller / DriverThedefault GPIB address is 18.
0 E4405B. install in default directory CAMSE4405B This is an Agilerf@pectrum Analyzer
Controller / Driver The default GPIB address is 18.
0 8647A ..install in default directory\@M38647A. This is an Agilent Signal Getear
Controller / Driver The default GPIB address is 19
0 E8247C .. install in default directoryf AMSE8247C. This is an Agilent Signal Generator
Controller /Driver. The default GPIB address & 1
0 MG3692B .install in default directory CAMSMG3693B. This is an dritsu Signal
Generator Controller / DriveiThe default GPIB addressis
0 N5230A .. install in default director\EMS3N5230A. This is an Agilent 2 port PNA (VNA)
Controller / Driver The default GPIB address & 1
0 N5230C .. install idefault directory GAMSN5230C. This is an Agilent 4 port PNA (VNA)
Controller / Driver The default GPIB address & 1

=

= =
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0 Accessoriesinstall in default directory CAMS Accessories. These afee default RF
Switch, Remote téenuator and RemotéAmplifier Drivers

Reference.. additional reference files including IVI drivers for 32 and 64 bit sydtestadl the

appropriate 1VI driver for your systerf.your system is Windows Vista, install the IVI Vista

patchas well

SpiraTable Server .. (OPTKNinstall in default directory XAMS SpiraTable Server. This

program and source code is provided for users who want to control the positioner with their

own software. It is not required by the AMS.

SpiraTable Client .. (OPTIONAL) install in defaulttdine CtAMS SpiraTable Client. This

program and source code is provided for users who want to control the positioner with their

own software. It is not required by the AMS.

SpiraTable (Spird55):
The SpiraTable Positioner, Spisb, is controlled by SpiraTable.exe.

1

f
f

= =

f
f

It runs as a standalone application and is automatically launched from AMS or optionally by
SpiraTable Server (see below).
It can be launched and then controlled through SpiraTabenChs well, see below.
It can be manually launched to control the positioner.. this may be useful during setups. To run
SpiraTable in standalone mode, just run SpiraTable.exe without any parameters, from the start
menu.
Parameters: SpiraTable.exe Porpe PortRate Address ServerPortNum;
0 i.e. SpiraTable.exe 2 10 192.168.1.129 10000
o PortType =2 for TCP/IP
o PortRate = 10 for 10BaseT; is compatible with any rate
0 Address of the Ethernet connection on the host computer is to be set as
192.168.1.xxx, whemexx can be any number between 1 and 255 except 132 through
139. Skip this step if it was done in AMS above.
o ServerPortNum = 10000
Runs as both Client and Server at the same time
TCP/IP Address is 192.168.1.xxx; This is the same address as AMS if thbI8psradnnected
to the same host computer
Server Port is set as 10010, SpiraTable.exe is set to check for clients wanting to logon through
this port.
Client Port set by AMS or SpiraTable Server
Theta Controller (on the positioner) TCP/IP Address 1921168 Port Number 10001

SpiraTablet55-3D:
The SpiraTablé55-3D Positioner, SpiraTab#5-3D, is controlled by SpiraTa®.exe.

f

f
f

It runs as a standalone application and is automatically launched from AMS or optionally by
SpiraTable Server (see below).
It can be launched and then controlled through SpiraTable Client as well, see below.
It can be manually launched to control the positioner.. this may be useful during setups. To run
SpiraTablet55-3D in standalone mode, just run SpiraTabtb-3D.exe vithout any
parameters, from the start menu.
Parameters: SpiraTablb5-3D.exe PortType PortRate Address ServerPortNum;
0 i.e. SpiraTable.exe 2 10 192.168.1.129 10000
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o PortType =2 for TCP/IP
PortRate = 10 for 10BaseT; is compatible with any rate
0 Address othe Ethernet connection on the host computer is to be set as
192.168.1.xxx, where xxx can be any number between 1 and 255 except 132 through
139. Skip this step if it was done in AMS above.
o ServerPortNum = 10000
Runs as Client and Server at the same time
TCP/IP Address is 192.168.1.xxx; This is the same address as AMS if the SpiraTable is connected
to the same host computer
Server Port is 10020
Client Port set by AMS
Theta Controller (on the positioner) TCP/IP Address 192.168.1.132 Port Number 10001
Phi Catroller (on the positioner) TCP/IP Address 192.168.1.133 Port Number 10001

=a =
o

=a =4 —a -9

SpiraTable Client "Optional”
1 Logs on to SpiraTable with Port Address 10010
1 This program and source code is provided for users who want to control the positioner with
their own sdtware. It is not required by the AMS.

SpiraTable Server "Optional”
1 SpiraTable logs on with Port Address 10000
1 This program and source code is provided for users who want to control the positioner with
their own software. It is not required by the AMS.
1 Note: SpiraTable Server and AMS cannot run at the same time on the same host computer as
they would both compete to control the SpiraTable.

Test each driver individually from the Windows Start Menu and verify that each device / instrument is
functioning correctly.

tfSrasS rfaz2 NBOGASH (KS GARS2a ¢KAOK NS f20FG§SR dz
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4. Software Layout

4 .1.Start Window

ym o n d CHENCE

RF SHIELDED ENCLOSURES AND ANECHOIC CHAMBERS

Antenna Measurement Scoftware

Exit Window

Copyright 2008, 2003, 2010, 2011, 2012 Raymond EMC Systems Comp. All Rights Reserved

4.1.1. Test New Devices

4.1.2. Load Saved Test

4.1.3. Calibrate System

4.1.4. | 4 SN a ¢pensdals anual

4.1.5. Exit Window
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4.2 Measurement Tab

AMS V4,01 Antenna Measurement Software EI@

Eile Select Options Macros Help

Measurement I ouT | Test Parameters |
DUT Name ITestHom Range Length {cm)| 122.40 Date |1E—FEB-2D‘ID Display Excelﬁ 8;

INSTRUMENTS

Source | [ Attenuator 1 7
\ Receiver l |OFF AMtenuator 2 =

NEZ30A I |0FF

Camms | |OIEIE ampifier 1| [°FF

Amplifier 2
POSITION ,
'\)K Posttioner | Deg |
. OFF
| (OFF Switch1
Azimuth |

Spira-455-30 OFF

Elevation OFF Switch 2

T

. OFF
Auxllary | IO'EF Switch 3

|30 | || =l|Auwe=0.0 =|fs00.0 =] ez
Measurement IPaﬁem 'l Setup |3DCut-VN;'-‘\ 'l Parameters I[D. 0.0y 'l Script Status |St0pped

Ciperator IRTR M |TestHom"-.PAT_SDCLH—VNA_PC—VNAJ_[D.D.D} Start | Pause | |
raymond KNS

This is the main tab for controlling test procedures and viewing test redidtaccess the
Measurement Tab, Select>Measure from the main menu, then stled¥leasurement Tab.
The Main menu also has

File>Open to open previously saved test setups.

File>Save to save test setups

File>Print to print results

File>Exit to Exit AMS and close all open drivers and excel data sheets.
Select>Measure to access the Meae, DUT and Test Parameters Tabs
Select>Setups to access the Equipment, Accessories, Equipment Setups and Devices Tabs
Select>Reports to access Reports and Views Tabs

Options>Graph Options to toggle graph options on and off, on the Measurement Tab
Macros> Run predefined and user defined Excel Macro

Help>Helpo access this document

= =4 -8 8 a8 _a_9a_9_°a._-2

¢KS al ONRP& | NB LINPOSADIRETFHNHY 1 KBOSSYLIE & Sét RA NS
the Macro Names and makes them available to the usEne usercan review the Macros in Visual
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.aA0 FTNRBY (KS 58¢gSt2LISyid ¢Fo6 Ay 9 iQifrea L¥
to be enabled The useccanmake any changes to the Macrass they are user definable.
Additional Macros can also be added

4.2.1. DUT NameRange Length (cm), Test Date

1 The DUT Name is selected from the DUT tab (see below)

1 The Range length is the distance between ¢hexctrical centre of théMeasurement
antenna and theentre of the positioner. It is set by Raymond EMC, howeveajt
be adjusted by the user.

1 Enter the test date as BMIMM-YYYY

4.2.2. 3D Graph and controls
1 The data can be display&dth the Y-axis as degrees, dB, mV/m or uV/m
1 AMS reads the Excel data file and allows s@acif graph type as Cartesian, Polar or
3D dependig on available data
1 The Xaxis as Frequency, Azimuth, Elevation, Aux (polarization), depending on
available data

1 Discrete 2D cuts can be viewed, depending on available data

1 The Frequency Ranges, or Discrete Frequency settings can be selected according to
the Test type and Test Setup selected.

1 The ActiveX 3D Graph can be rotated and zoomed interactively with the mouse.

1 The controls surrounding the &uh are used to manipulate Grapettings and

parameters.

4.2.3. Measurement Type, Setup, ParameterScript Status
1 Once the DUT is selected, The Measurement type, Test Pettgetersand
Frequency Ranges are selected. If the data exists, Excel will open with the data file
and the data is plotted on the AMS graph. If this is a new test, the graph will remain
blank
1 During a test, the Script Status is displayed line by line as it is executed.

4.2.4. Operator, Data File

1 Enter the name or initials of the test operator for reference purposes
1 The Data file is set by AMS and is for reference purpose

4.2.5. Equipment Drivers
Command Buttons for thEquipment driversvhich are part of the selected test setugre
highlighted in YellowPrior to making a measurement each driver must be selected. Once
the driver is active, its command button will change to green. If an EquipBéver is
not part of the test setufTx or Rx Chainfhe commandutton will remain Greyand not
be accessibleAMS controls:
1 Source, Receive¥,NA,Comnunicatiors Unit
9 Positiones: Azimuth, Elevation, 3rd Axis
1 Remote Attenuators, Remote Amplifiers, RemBieSwitches

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
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4.2.6. Start, Pause, Stop

Once all of the appropriate drivers are activated, the Start, Pause and Stop buttons will
change from Grey to Green, Yellow and Redpectively To start a test, select ther€n
Start Button. If data exists for the selected test, ajugomenu will appear to request
permission to overwrite data and repeat the measurement.

4.2.7. Display Excel (On/Off)

4.2.8. Graph Options
Shown with the Macro CalcTRP

AMS V401 Antenna Measurement Software EI@
Eile Select Options Macros Help
easuremert: | DUT | Test Pasmeters |
DUT Name ITestHom Range Length (cm)| 12240 Date I‘IE—FEB—ZD‘ID Display Excelﬁgpr
[ufeee ~]  MEASURED DATA 3D | ALIXI | ARY!
miint Port Input Pwr ..n.n J
®mTot. Kad. Pwr. (dBmj.. ... —E7.502239
m Pealk EIRP{dEm)................ —41 162114
W Directivity{dBi). .. ......... .. 16.340125
mEfficiency{dB).............. .. —-57.502239
W Gain(dB). . ... .. ... ... .. ... .. —41 162114
m|Front-<Baclk Ratio(dB).......... 57.675477
\\ m|Boresight Theta (deg). . ... .. L0
M| Boresight Phi {deg). ... .. .. ... 340.0
m|Maxinun Power {(dBm)........ ... —41 162114
mMininun Power (dEm)........... —98.837591
W iverage Power (dBm)........... —52 553754
W Hax Hin Ratio {(dB).......... .. 57 675477
m|Max dwg Ratio (dB). . ... ... ... 11.39164
IdB_ - mMinsdwg Ratio (dB). ... .. ... .. —4p . 283837
< W iverage Gain (dBY . ... ... —52 553754
m HHFRP +-— Pisd{dBm)......... .. —-67.763718
m HHFRF +-— Pis6{dBm)........... —£9.72497
m HHFRP +-— Pi-8{dBm)........... —70.621437
!

|30 | EFER| =||ax=00 >|fs00.0 =] MHz)
Measurement IPaﬂem 'I Setup ISDCut—VNA 'I Parameters I[D.D.D}- 'I Script Status IStopped

Operator |HTR DataFle | |[TestHom\PAT_3DCut-VNA_PCVNA-1_(0.0.0) Start | Eause' |
raymond K
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4.4.DUT Tab

Eile Select Options Macros Help

To access the DUT T&elect>Measure from the main menu, then select the DUT Tab.

4.4.1. Cell PhonesPassive Deviced\ntennas Cables, Attenuators, Preamps

Data for each DUT must be entered prior to making a test. Existing DUT information can
be edited or a new DUT can be enteglrequiredSelect the DUT type from the
command buttons on the left.

4.4.2. DUT Name New / Delete

To enter a new DUT, select New and enter the information as requisesvanted DUTs
can be deleted, and reentered at a later date if required.

4.4.3. DUT Information
Enter as required for reference purpose. Enter the date asviMM-YYY. Select the Data
File Directory ButtoD to select the Data Storage Directory.

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMCG1495
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4.5. Test Parameters

le Select Options Macros Help

To access the Test Parameters Tab, Select>Measure from the main menu, then selest the
Parameters Tab.

45.1. Pattern, Radiated PowerReceiver SensitivityRange ReferencdRipple TestInsertion
Loss

Test Setup parameters can be edited, or new Setups can be created as may be required
for any of the tests

1 Select the Test Type as per the conmduttons on the left.

1 Select the appropriate Setup or select New.

1 Edit the information as required.

4.5.2. New/ Delete
Select New or Delete as required.

4.5.3. DUT Table

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMCG1495
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4.5.4.

45.5.

4.5.6.

4.5.7.

Enter any parameters in the DUT table. Up to 12 setups can be entered. Name, Mount and
Antenna ae for reference purpose only. The Tx, Ty and Tz are the offsets from the centre
of the positioner, in cm. The coordinate system is described in section 4.

Test Script File Name

Select the Script file Butto;l to select any available script file. The script file is in text
format and can be edited as may be required.

Equipment Setup

Select the Equipment Setup Butt(;’ to select any available Equipment Setups. A-pop
up window will appear with all available Egment Setups. Equipment Setup (chains) are
discussedelow.

Positioner Parameters
Edit as required.

FrequencyParameters
Edit as required.

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMG1495
Fax: 613841-0456
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4.6. Equipment Tab

Switch
REMC

SW-1000
NULL -

RF-Switch\RF-Swil !

To access the Equipment Tab, Select>Setups from the main, tiemuselect the Equipment Tab

4.6.1. Source Receiver VNA,Communicatiors Unit, Amplifier, RF SwitchAttenuator

Equipment Drivers can be edited, or new Drivers can be created as may be required for
any of the tests

1 Select the Equipment Type as per the command buttons on the left.
1 Select theappropriate piece of Equipment or select New.
1 Edit the information as required.

4.6.2. New/ Delete
Select as required.

4.6.3. Equipment Information
Enter all of the information as required.

Select the Calibration File ButtJ:I to select the appropriate directory whiatontains
the calibration data for the equipment.

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMCG1495
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Select the Device Driver Buttc;, to select the appropriate driver for the equipment.

4.6.4. Equipment Parameters
Enter information as required for reference purposes

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMCG1495
Fax: 613841-0456
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4.7.Accessories Tab

To access the Accessorieab, Select>Setups from the main menu, then select the Accessories Tab.

4.7.1. Antenna Cable Pre Amp Attenuator

Accessory Equipment which do not require drivers can be edited, or new accessories can
be created as may be required for any of the tests

1 Select tle Accessory Type as per the command buttons on the left.

1 Select the appropriate piece of Equipment or select New.

1 Edit the information as required.

4.7.2. New/ Delete
Select as required

4.7.3. Accessory Information
Enter all of the information as required.

Select the @libration File ButtorEI to select the appropriate directory which contains
the calibration data for the equipment.
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4.8. Equipment Setups Tab

AMS V4,01 Antenna Measurement Software EI@
Eile Select Options Macros Help
Equipment | Accessories  Eguipment Setups | Devices |
Test Type Setup Tx Chain | Fx Chain |
Paten | |PC : F N5230A 4 IEVNAPz 20 |
Cable_007 20 Cable_008 20
. PCVNAZPT [~ Cable_006 20 I Switch1 5
RELEEA R I~ [Cable_005 20 [~ Switch1A 20
[~ Cable_p03 20
Receiver Sensitivi [” Cable_001 20
[~ AMS-700H 21
[~ Switch1B 20
[~ Cable_po2 20
AMS-T00V 1
:
4
Azimuth Device ISpircl~455—3D
Elevation Device INULL
Aundllary Device INULL
| MNew ‘ | Delete ‘ | Save ‘ | Mew ‘ | Delete ‘ | Save ‘

To access the Equipment Setups Tab, Sefattips from the main menu, then select the
Equipment Setups Tab. All of the devices in the Tx and Rx chains is identified in this Tab.

4.8.1.

4.8.2.

4.8.3.

4.8.4.

Pattern, Radiated PowerReceiveiSensitivity, Range Referencé&ipple TestInsertion
Loss
Select the appropriate TeSetup Type Command Button on the left. Default Chain Setups

will appear in the Chain list. Select the appropriate chain or select New or Delete as
required.

New / DeleteChain
Select as required.

Azimuth, Elevation, Auxiliary Devices

Select as requiredNote that if the SpiraTabié55-3D is selected as the azimuth device,
there is no need to select an elevation device

Transmit ChairList

5185 Dolman Ridge Road
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Select New / Delete Tx Equipment as required. Amopnenu will appear with all

available Equipment and Accessoriesest as required. Items in the chain can be

dragged with the mouse into position as required. Select Save Tx Chain when complete. A
special case is for the VNA port 2, as this is the Transmit Port for calibration purpose, and
does not have a driver. VN2 is found in the accessory cables. The VNA driver is

entered in the RX chain below.

4.8.5. Receive Chaitist
Select New / Delete Rx Equipment as required. Aygomenu will appear with all
available Equipment and Accessories. Select as required. lteims @hain can be
dragged with the mouse into position as required. Select Save Rx Chain when complete.

4.8.6. Remote RF Switches
AMS supports up to 3 Remote RF Switches. These switches can be assigned in both the Tx
and Rx chain. The following rules apply to tise of Switches:
1. Switches are numbered 1 through 3 starting with their appearance in the Tx
chain first, then as they appear in the Rx chain.

2. Each switch can have a maximum of 3 ports, A, B and optional C.
3. Each switch must utilize a minimum of ports A &d
4. Switch ports for Switchl are labeled SwitchlA, Switch1B and Switch1C
5. Switch ports for Switch2 are labeled Switch2A, Switch2B and Switch2C
6. Switch ports for Switch3 are labeled Switch3A, Switch3B and Switch3C
7. The second switch in a chain must be attach@dctly to one of the ports of the
first switch.Please see Tx Switch example, below.
Tx Switch Example
Tx Chain |
[~ N5230A i
[ Cable_po1
[~ Switchi
[T Switch1A
[T Switch2
[ Switch2A
[ Cable_p02
[T Switch2E
[~ Cable_po2
[~ Switch1B
™" [Cable_005]

8. A third switch can either be attached directly to one of the ports on the first
switch or one of the ports on the second switch.

9. All sub componentsuch as cables, attenuators, antennge®lA ports etcmust
start after the switch port

10. The purpose of listing components after the appropriate switch port is to ensure
that AMS selects the correct calibration files for each component when
calculating theoverall insertion loss / gain of the active chain.
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4.10. Positioner Devices Tab

19-5EP-2011
Spira Table-455-30" .

TCP/IP

To access the Devices Tab, Select>Setups from the main menu, then select the Devices Tab. All of
the positioning devices are identified in this Tab.

4.10.1. Positioner

Select Positione€ommand Button on the Left. A list of defined positioners will appear in
the list.

4.10.2. New / Delete
Select as required.

4.10.3. Positioner Information

Enter the positioner name and select the type aé\gis Az (theta),-2xis Az & El (theta &
phi), 3Axial Aux axifOnly 2 positioners can be activated at one time. Either a single axis
Az and an Axial Aux, or 8AXis Az & El and an Axial Aux.

4.10.4. Positioner Parameters

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
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Enter information as required for reference purpose. Select the Device Driver E_l)n
to select the apropriate driver for the positioner. Other parameters are discussed in
Section3 above.
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4.11. Reports Tab

4.11.1. Pattern, Radiated PowerReceiver SensitivityRange ReferencdRipple TestInsertion
Loss

4.11.2. Report Name, New / Delete

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
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4.12. Graphed Data Views Tab

e
Eile Select Options Macros Help

TheViews tab allows the user to view and compare results for different parameters.

5185 Dolman Ridge Road
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4.13. Communications UniDriver

Multi Slot Measurement

QuIT
RURALIZE TCH Channel PCL- 1st PCL-2nd —
‘ MultiSlotMeasurement ' = 1] : 0 = 1]
Judgment 1st Slot No Measure Judgment 2nd Slot No Measure
Multi Slot View

Pawer [dB]

1st Slot Level[dBm] 2nd Slot Level[dBm]
-1007I | [ | [ [ [ I I [ I [ [ I [
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2859

Symbol
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4.14. Source Driver
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4.15. Receiver Driver

B Agilent 8563EC [l ]
Signal Trace

a0-
E0-
40-
20-
0-
20—
Al-
B0~
80—
-100-

-120-
9&!0 910 920 930 940 950 960 970 980 990 1DIDD
Frequency [MHz]

Armplitude [dBm)

Settings t eazurement
Frequency 300.00 MHz V_; Peak [MHz] | |0.00
Span 10.0000 MHz ¥ Peak [dBm 0.00
Band'width | |iE kHz w/|

Fief Level I'I 00000
Sweep _Continuous VJI - Save

Marker > Ref Ly
E xit ‘Window |

WD
=5
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4.16. VNA Driver
ilent N5230A Metwork Analyzer =
(€] Ag yz SN
Signal Trace
m_
&0
40
£ 20
= 0
< 20
5 40
=
< 0
80
-100
120-, !
510 920 930 940 950 960 S70 980 590 1000
Frequency (MHz)
Settings [
Peak (MHz) | [o0.00
Frequency | [200.000000 MHz =
Peak (dBm) | [0.00
an 400.0000 MHz *
=2 S == = tFreq (dBm) | [0.00
Banc §3110.0000 kHz *
Power (dBm)| [0.0000 L= o.00
Reflevel | 00000
s |
Trmee | Singe  w Peak (MHz) | [0.00
P O - Peak (dBm) | [0.00
cFreq (dBm) | [0.00
Marker | [ S Phase [o.on
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4.17. Positioner Driver

[Z] Raymond EMC Spira Table Ver 6. 01 EE=)
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4.18. Excel Measurement Data Table

ILILS-VNA_ILC-VNA_STD_100.0-8000.0 [Compatibility Mode] - Microsoft Excel = = 52
RTﬁw v DEvar A ﬁ:ﬁ o — a%ﬂ
S Wirap Text General - 15% B o= ? /E—_| - %
EMergetenter | $ v % o+ | %8 5% Conmjnal Foﬁt Cef Insert Delete Format - Sort & Find &
Formatting = as Table = Styles = - - - T Filter~ Select
Alignment £l Number Fl Styles Cells Editing

v

E F G H I 1 K L M N (o] P Q -

Path =
1 60 Freq Power Az El Aux Path  Sparel Spare2 PkAmp Phase TxGain RxGain Loss Gain Tx Chain Rx Chain
2 l 1! 100 o 0 o ] 0.0 0.0 0.0 -0.30386 94.8 -0.03469 0 0.0 -0.265174 o 0
3 2 200 o 0 o 0 0.0 0.0 0.0 -0.45002 -169.7 -0.07085 0 0.0 -0.379163 o 0
4 3 300 o 0 o 0 0.0 0.0 0.0 -0.53686 -75.6 -0.06445 0 0.0 -0.472411 o 0
5 4 400 o 0 o ] 0.0 0.0 0.0 -0.52872 15.6 0.073065 0 0.0 -0.601735 o 0
6 5 500 o 0 o 0 0.0 0.0 0.0 -0.75734 114.7 -0.02991 0 0.0 -0.727925 o 0
7 6 600 o 0 o 0 0.0 0.0 0.0 -0.87117 -149.7 0.007405 0 0.0 -0.878578 o 0
8 7 700 o 0 o ] 0.0 0.0 0.0 -0.94474 -53.5 0.000524 0 0.0 -0.545264 o 0
9 8 800 o 0 o 0 0.0 0.0 0.0 -1.04972 439 -0.11545 0 0.0 -0.93427 o 0
10 9 900 o 0 o 0 0.0 0.0 0.0 -0.78072 138.8 0.093972 0 0.0 -0.87469 o 0
11 10 1000 o 0 o ] 0.0 0.0 0.0 -0.72232 -127.2 0.113534 0 0.0 -0.835851 o 0
12 11 1100 o 0 o 0 0.0 0.0 0.0 -0.90365 -31.3 -0.06278 0 0.0 -0.840867 o 0
13 12 1200 o 0 o 0 0.0 0.0 0.0 -0.85632 64.0 -0.0229 0 0.0 -0.833416 o 0
14 13 1300 o 0 o ] 0.0 0.0 0.0 -0.81228 158.8 0.036166 0 0.0 -0.848446 o 0
15 14 1400 o 0 o 0 0.0 0.0 0.0 -0.95922 -105.1 -0.08916 0 0.0 -0.870062 o 0
16 15 1500 o 0 0 0 0.0 0.0 0.0 -0.92355 -10.0 -0.01774 0 0.0 -0.905808 o 0
17 16 1600 o 0 o ] 0.0 0.0 0.0 -0.93383 85.2 -0.00157 0 0.0 -0.93226 o 0
18 17 1700 o 0 o 0 0.0 0.0 0.0 -1.07766 -178.8 -0.10533 0 0.0 -0.972327 o 0
19 18 1800 o 0 0 0 0.0 0.0 0.0 -1.01034 -84.2 -0.03503 0 0.0 -0.975306 o 0
20 19 1500 o 0 o ] 0.0 0.0 0.0 -0.97344 11.4 0.026466 0 0.0 -0.95991 o 0
21 20 2000 o 0 o 0 0.0 0.0 0.0 -1.08487 107.5 -0.04403 0 0.0 -1.040841 o 0
22 21 2100 o 0 0 0 0.0 0.0 0.0 -1.04752  -158.0 0.017011 0 0.0 -1.06453 o 0
23 22 2200 o 0 o ] 0.0 0.0 0.0 -1.11313 -62.5 -0.02187 0 0.0 -1.091262 o 0
24 23 2300 o 0 o 0 0.0 0.0 0.0 -1.1224 33.3 0.012497 0 0.0 -1.134897 o 0
25 24 2400 o 0 0 0 0.0 0.0 0.0 -1.13068 128.0 0.02918 0 0.0 -1.159857 o 0
26 25 2500 o 0 o ] 0.0 0.0 0.0 -1.17853 -136.2 0.000362 0 0.0 -1.1788594 o 0
27 26 2600 o 0 o 0 0.0 0.0 0.0 -1.21731 -40.7 -0.02419 0 0.0 -1.193118 o 0
28 27 2700 o 0 0 0 0.0 0.0 0.0 -1.26449 54.6 -0.06076 0 0.0 -1.203729 o 0
29 28 2800 o 0 o ] 0.0 0.0 0.0 -1.27827 150.1 -0.02517 0 0.0 -1.253101 o 0
30 29 2900 o 0 o 0 0.0 0.0 0.0 -1.30853 -114.6 0.014615 0 0.0 -1.321142 o 0
31 30 3000 o 0 0 0 0.0 0.0 0.0 -1.35785 -19.1 -0.00174 0 0.0 -1.356115 o 0
32 31 3100 o 0 o ] 0.0 0.0 0.0 -1.35521 76.8 0.044243 0 0.0 -1.398456 o 0
33 32 3200 o 0 o 0 0.0 0.0 0.0 -1.36888 172.1 -0.00508 0 0.0 -1.363798 o 0
34 33 3300 o 0 0 0 0.0 0.0 0.0 -1.46836 -92.6  -0.0622 0 0.0 -1.406163 o 0
35 34 3400 o 0 o ] 0.0 0.0 0.0 -1.47146 2.5 0.051145 0 0.0 -1.522609 o 0
36 35 3500 o 0 o 0 0.0 0.0 0.0 -1.40865 98.5 0.18797 0 0.0 -1.596623 o 0
37 36 3600 o 0 0 0 0.0 0.0 0.0 -150249  -166.1 0.033211 0 0.0 -1.535702 o 0

a8 37 2700 i} n n a 0.0 0.0 0.0_-1.50225 -70.6_0.034652 i} a0 -1.53AR99 0 ol B

W 4 » M| Header | Data ./ Sheetd %2 [al [ >
Ready | P | |[Eo @ 100% (=) [ (+)
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4.19. Script Code
AMS uses austomizable proprietary script code, which is provided for all standard
measurements. Raymond EMC can also provide custom script code, if required.
Instructions for developing custom script code are provided for users wishing to
develop theirown custom script code.

Please note that all parameters are separated with a space and not commas, as the
spaces are used for tokens when parsing.

Script code can be created or edited with any text editor such as MS Nobtemth
the included Scripgditor, which also includes error checking.

[£] AMS Script File Editor Ver 1.0 =] -= =]
Eile Edit Line Type
o\ Amshscript\Pattem 20-VNA bd:
e Script File -
LABEL......... label LOCPAZ
LABEL . .. . ... .. label LOCFEL E
LABEL......... label LOCPFREQ 1
LABEL . .. . ... .. label SAVE
LABEL......... label END
DF............ Pozitionerl Init
DE............ VHa Init
EEDF. . ... ... .. Freq = ANS GetFirstFreg
DE............ VHi SetFreg Freg
REV. . ...... ... Power = 0.0
DF............ VHA SetPowsr Power
REV. . ... .. ... Tz = 0.0
REARDAR. ... ... El = AMS ElStart — AMS ElStep
1 LOOPEL
RERODAR. .. ... .. El = El + AMS_ElStep
IRCAE. ... ... .. if El » AMS ElStop goto EHD
DF............ Positionerl MowsEl E1
REARCAR. . ... .. Az = AMS AwStart — AMS AzStep
L. ... ... LOOPAZ
EEDF. . ... ... .. Freq = AMS GetFirstFreqg
RERODAR. .. ... .. Az = Az + AMS AzStep
IRCAE. ... ... .. if Az » AMS A=Stop goto LOOPEL
DF............ Positionerl Movehz Az
1 LOOFFREQ
IRCEV. ... ... if Freg == 0.0 goto LOOPAZ 5

4.19.1. Sample Script ®®S T 2 NTeséttwid LILIK S
#Ripple Script File
real Az
real El
real Tx
real Freq
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real Power

real Span

real PKAmp

real pkFreq

real Phase

label LOOPAZ

label LOOPEL

label LOOPFREQ

label SAVE

label END

Phase = 0.0

Positionerl Init

Switchl Init

Source Init

Freq = AMS GetFifateq
Source SetFreq Freq

Power =0.0

Source SetPower Power
Receiver Init

Switchl A

Tx=0.0

El = AMS_EIStarAMS_EIStep
LOOPEL

El = El + AMS_EIStep

if EIl > AMS_EIStop goto END
Positonerl MoveEl El

Az = AMS_AzStarAMS_AzStep
LOOPAZ

Freq = AMS GetFirstFreq

Az = Az + AMS_AzStep

if Az> AMS_AzStop goto LOOPEL
Positionerl MoveAz Az
LOOPFREQ

if Freq == 0.0 goto LOOPAZ
Source SetFreq Freq
Receiver SetFreq Freq

Span = Freq * 0.1

Receiver SetSpan Span
Switchl A

Tx=0

Receiver Sweep

PkAmp = Receiver GetPeakAmp
pkFreq = Receiver GetPeakFreq
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4.19.2.

4.19.3.

4.19.4.

4.19.5.

4.19.6.

SaveData Freq Power Az El Tx PkKAmp Phase
Switchl B

Tx =90

Receiver Sweep

PkAmp = Receiver GetPeakAmp

pkFreq = Receiver GetPeakFreq

SaveData FePower Az EI Tx PkAmp Phase
Freq = AMS GetNextFreq

goto LOOPFREQ

END

El = AMS_ElStart

Az = AMS_AzStart

Positionerl MoveAz Az

Positionerl MoveEl El

Popup "Test Complete"

Script Text Files
Script code files are located in the directoryABS Script. Script code files may
have a maximum of 199 linedlomenclature:

f GNBIFfé¢ NBFSNE (G2 I RSOfFNBR OFNRFOGES gAl
1 aAydé NEFSNE G2 | RSOfFINBR AydiS3ISNJ

T a! a{ yNBFf¢é¢ NBFSNBR G2 Fye 2F LINB RSOt NBFR
1 a! a{ @Ay i anynipre §ebldred AMS integer variables listed below

f aNBIf @I fdzS¢ NBFSNRAR (2 Fyeé NBFf ydzyo SN
Comments

Script code lines starting with # are comments and are ignored

Declarable Variables

Variables can be declared a&saf or int.Variables must be declared the beginning
of the script.A variable namenust not duplicate an AMS variable, as described
below.

Labels
Labels are used fagotos and dGif gotoé Statements

Device functions

Device functions are used to control and communicate with the device driver

| 2YGNRE 5S@PA0S FdzyOiAz2ya KIF@S GKS F2NXYI G ;
Communication device functions retrieve data from the device, and haviotheat

2 TeabeNDRviceé | Nv t I NJ t I Nb X& @
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Positioner 1 and Bevice FunctiongPositioner2 is the secorakes of Positionerl)
9 Positionerl Init
1 PositionerIMoveAz eal (where eal is between 0.0 and 360.0)
1 Positionerl MoveHkal (where eal is between 0.0 and 360.0)
1 Positionerl Stop

Source
1 Source Init
1 Source SetFregpal (AMS_Freds updated to real MHz valjie
1 Source SetPower real (AMS_Power is updated to real dBm value)

Receiver
T Receiver Init
T Receiver SetFreq real (AMS_Freq is updated to real MHz value)
1 Receiver SetSpan real (AMS_Span is updated to real MHz value)
1 Receiver SetBalWidth real (AMS_BandWidth is updated to real MHz
value)
1 Receiver SetPeakHaldal (AMS PeakHolds updated tant valug 0 = off,
1=01
Receiver Sweep
Receiver SaveTra¢Baves trace to (AMSData Trace.csv, see PlotTrace
below)
real = Receiver GetPdaileq
real = Receiver GetPeakAmp

= =

= =

VNA

VNA Init

VNA SetFreq real (AMS_Freq is updated to real MHz value)

VNA SetPower real (AMS_Power is updated to real dBm value)

VNA SetSpan real (AMS_Span is updated to real MHz value)

VNA SetBandWidth reaAi1S_BandWidth is updated to real MHz value)
VNA SetPeakHold real (AMS_PeakHold is updated to int value, 0 = off, 1=
on)

VNA Sweep

VNA SaveTra8d 1(Saves trace to (AMS Data Trace.csv, see PlotTrace
below)

real = VNA GetPeakFreqS11

real = VNA GetPeakAndS

real = VNA G&FregAmpS11

real = VNA GetCPhaseS11

=A =4 -4 -8 8 9

= =

=a =4 —a —9
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=a =4 -8 -8 9 =a =4 -4 -8 -9 =A =4 -4 -8 9

= =4 - -

VNA SaveTraceS21 (Saves trace\laNf3 Data Trace.csv, see PlotTrace
below)

real = VNA GetPeakFreqS21

real = VNA GetPeakAmpS21

real = VNA GetCFregAmpS21

real = VNA GetCPhaseS21

VNA SaveTraceS31 (Sawvase to CCAMSData Trace.csv, see PlotTrace
below)

real = VNA GetPeakFreqS31

real = VNA GetPeakAmpS31

real = VNA GetCFregAmpS31

real = VNA GetCPhaseS31

VNA SaveTracé3(Saves trace to (AMS3Data Trace.csv, see PlotTrace
below)

real = VNA GetPeakFre@S

real = VNA GetPeakAnids

real = VNA GetCFregAni2S

real = VNA GetCPhadeS

VNA SaveTracé3(Saves trace to (AMS3Data Trace.csv, see PlotTrace
below)

real = VNA GetPeakFres

real = VNA GetPeakAniis

real = VNA GetCFregAniss

real = VNA GetCPhad&S

Comms

1
1
1
1

Comms String

real = Comms String

int = Comms String

String varies as required withnaaximum of 9vords. Spaces are treated
as tokens to parse the string. Each word may be a maximum of 24
characters.

Amplifierl

1
1
1

Amplifierl Init
Amplifierl ®tGain real]AMS_Ampl_Gain is updated to real dBm value)
Real = Amplifierl GetGain

Amplifier2

1
1

Amplifier2 Init
Amplifier2 SetGain real (AMS_Amp2_Gain is updated to real dBm value)
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1 Real = Amplifier2 GetGain

Attenuatorl
1 Attenuatorl Init
1 Attenuatorl SetGaineal (AMS_Attl Gain is updated to real dBm value)
1 Real = Attenuatorl GetGain

Attenuator2
1 Attenuator2 Init
1 Attenuator2 SetGain real (AMS_Att2_Gain is updated to real dBm value)
1 Real = Attenuator2 GetGain

Switchl
T Switchl Init
T Switchl A (AMS_Switchl isdgted to 1, used for calculating chain
number)
1 Switchl B (AMS_Switchl is updated to 2, used for calculating chain
number)

T Switchl C (AMS_Switchl is updated to 3, used for calculating chain
number)

Switch2
T Switch2 Init
1 Switch2 A (AMS_Switch2 is updatedltaised for calculating chain
number)
1 Switch2 B (AMS_Switch2 is updated to 2, used for calculating chain
number)

T Switch2 C (AMS_Switch2 is updated to 3, used for calculating chain
number)

Switch3

T Switch3 Init

1 Switch3 AAMS_Switch® updated to 1, used for calculating chain
number)

1 Switch3 BAMS_Switch® updated to 2, used for calculating chain
number)

1 Switch3 GAMS_Switch® updated to 3, used for calculating chain
number)

1 real = AMS GetFirstFrétiis is the first frequency from the frequency list)
1 real = AMS GetNextFreq
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4.19.7. PredefinedAMS reals

AMS reals are initialized from the Test Setup Tab at the start of the script. They can

only be referenced and not changed during script execution.
AMS_AzSta
AMS_AzStop
AMS_AzStep
AMS_AzRPM
AMS_AzAcc
AMS_AzDwel
AMS_ElStart
AMS_EIStop
AMS_EIStep
AMS_EIRPM
AMS_ElAcc
AMS_EIDwell
AMS_AxStart
AMS_AxStop
AMS_AxStep
AMS_AxRPM
AMS_AxAcc
AMS_AxDwell
AMS_FreqgStart
AMS_FreqStop
AMS_FreqStep
AMS_GrossPowerStep
AMS_FinePowerStep
AMS_MaxBER
AMS_MaxPower
AMS_Phase

= =4 -8 -8 _8_98_98_4_-29_-29_-9_-2a._-9_-52._-292._-2._-24:_--92:_--24:_--92_-2_-29_-2°_-4°_-°9._-2-

4.19.8. Process Operator§o)

o=¢ Equals

&+ Plus

*aMinus

o' ¢ Divide by

a F Multiply

Allowable uses of Operators
o real =real value

o real =real

o real=AMS real

o real =real op real value, i.e Span = Frép01

= =4 -8 a8 -8 -9
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real = real op real, i.e. Span = Freq + Step
real = real op AMS_real

real = AMS_real op AMS_real

Int = int value

int = int

int = AMS _int

int = int op int value, i.e Index = Index + 1
int = int op int, i.e. Span = Freq + Step
int = int op AMS _int

int = AMS_int op AMS _int

O OO0OO0OO0OOOoOOOoODOo

4.19.9. Process Comparators (pc)

4.19.10.

4.19.11.

4.19.12.

4.19.13.

4.19.14.

1 &= Equals

=% [Saa GKFy 2N Sljdz2f G2

=% DNBFGSNI GKIYy 2N Sljdzr £ G2
o=¢ Not equal to

O<¢ Less than

M1 &€ Greater than

1
1
1
1

If goto

if real pc real goto lable

if int pc int goto lable

if real pc AMS_real gotable

if int pc AMS_int goto lable

if real pc real value goto lable
if int pc int value goto lable

E R ]

goto
1 goto lable

SaveData

SaveData is used to store measured data into the Excel Data Sheet
1 SaveData freq power Az El Aux PkAmp PBaseel Spare2

1 Allparameters are real

T Sparel and Spare2 are optional

PlotTrace
PlotTrace is used to save ttracedata into the Excel Data Sheet
I There are no parameters required

Popup
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1 Popup Any message up to 9 words. Spaces are treated as tokens to parse the
string.Each word may be a maximum of 24 characters.
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5. Coordinate System

The coordinate system is as described by the CTIA Test Plan for the "Great Circle"

Low Reflectivity
DUT Positioner

I
|
I
1
I
I
I
1
1
1
I
I
!
1
1
!
I

Dual Polarized
Measurement Antenna

N 4l Pos. Direction
- e ...  ofRotation

d-pol

0 - axis

Pos. Direction
of Rotation

|] — ‘| Shielded Anechoic Chamber

Figure5-1 Great Circle Setup
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Figure5-5 SAM Coordinates Figure5-4 DUT Coordinates

Figure5-6 DUT / SAM Coordinates
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6. System Calibration
The AVS system relies on the Receiver (Power Meter / Network Anagpecirum Analyzer) and
the measurement antenna being in calibration. Once the entire system is calibrated, routine
calibration checks can be performitilizing a reference antenreuch as a standard gain horn or
sleeve dipole as may be required.

TheDual Polarizeteasurement Antenna was installed with the system and is caA&&00-H"

I Y R 700+£{The calibrated gain values for this antenna were entered at Raymond EMC. This
antenna should be calibratdal-annually to ensure system accuradgstructions for entering
calibration data for the Measurement Antenna are included in sedidielow.

All of the cables which were shipped with the AVS Systenre walibrated at Raymond EMC.
However the user can recalibrate tlkkables or add new cableasdescribedn section6.1 below.

Accuracy of the system was valied by Raymond EMC utilizing the Ripple ™sthod. The

entire system was validated by Raymond EMC using a calibrated reference antenna to establish
the Range Reference. However the user can validate the system as degtibeton6.6

below.

The complete validation process is:

Calibration of Cables and Source

Enter Measurement Antenna Gain (dBi)

Reference Antenna Symmetry Test

Range Reference

Ripple Test

Optional for CTIA type measuremen@alculation of Uncertaintiesefer to CTIA test
procedures.

ook whpE

6.1. Cableand SourceCalibrationwith a SA or PM
The Receiver (Power Meter / Spectrum Analyneustbe in calibration to proceed he following
instructions are for a calibration range of 100MHz (start) to 20000MHz (stop) in 100MHz steps.
The start, stop and step frequencies can be change to match the SG and SA Ramese all of
the cables from the AVS system. Ensure thatesabire labeledCable001,Cablen n H Eable X
XXX .

Step 1 Measure combined Gain of SG @athle001

1. Install Cable 001 between SG and SA
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Run AMS
From the Introduction Pane§elect "Calibrate Syster.ibseSsten |
Select Devices Tab
Select "Positioner. e |
Select Posibner "Spira455-3D" or "Spirad55" (for 2D system) from list
Edit information as required:
a. Positioner Name: Spiré55-3D or Spirat55
Type: 2Axis Az & El or-Axis Az
Model: Spira455-3D or Spirad55
Serial Number: xxxx
Calibration Date: DIMMM-YYYY

Device Driver: Select the Device Driver Butl-| to select the appropriate driver for

the positioner.

Port Type: TCP/IP

Port Address: 10000

Port Rate: 100

Maximum RPM: 6

Minimum RPM 0.1

Maximum Acc: 2
. Minimum Acc: 1

Resolution (deg): 0.01

Maximum Temp (C): 48

p. Maximum Amperage: 6
8. Select theEquipment Tab
9. Select "Sourcel S|
10. Selectthe source fromthe list. If the appropriate source does not exist, ensure that the
F LILINPLINAF §S RNAOGSNI gl & AyadlkftSR Fa LISN aSOi
theY2 RSt yI YSS am@Kdla d9yHnT/
11. Editthe Source info:
a. Manufacturely AdSod a! IAE Sy (¢

¢CeLISY {StSO0 a{A3ylf DSYSNIUG2NE FTNRBY (GKS |
Modelas required
Serial Number as required
VERY IMPORTANSEt Calibration File Name to "NUEL" ¢ A (1 K2 dziiovér&n8 & ¢ =
exiting information.

No o kb

- ®aoo00C

© 33T XT T o@

©coo0 o
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12.
13.

14.

15.
16.
17.
18.
19.
20.
21.
22.

Select the Device Driver Butt| to navigate and select the appropriate driver for
the equipment
t 2Nl ¢eLlsSy {StSO0G la aDt L. ¢
Port / Address: Typically I8r an SG, edit as required.
Port Rate: 100
Min Freq. (MHZz): as per Specs
Max Freq. (MHz): as per SG specs
[.  Min Power (dBm): as per SG specs
m. Max Power (dBm): as per SG specs
Select "Receiveiif using aSpectrum Analyze
Select theSpectum Analyzefrom the list. If the appropriatéSAdoes not exist, ensure that

.

~T 5@

thel LILINRLINRA F §S RNAGSNI gl & AyadrfttSR Fa LISN as

GAGK GKS Y2RSE63F¢ #¥S> &dzOK | & &
Edit the Source info:
a. al ydzF I OG dzNB NY AdSo a! IAf Sy idé

b. ¢ @ LISY Sp&tiud Arinlyzér FNRY GKS fAad

c. Model as required

d. Serial Numbr as required

e. VERY IMPORTANBEt Calibration File Name to "NULWithout the quotation marks

f. Select the Device Driver Butt| to navigate and select the appropriate driver for
the equipment

g t2NI ¢eL)sSyYy {StSOG a aDtL. ¢

h. Port/ Address: Typically I@r an SA, edit as required.

i. Port Rate: 100

j- Min Freq.(MHz): as per S$pecs

k. Max Freq. (MHz): as peASpecs

[.  Min Power (dBm): as peASpecs
m. Max Power (dBm): as peASpecs
Select "Equipment Setups" Tab
Select Test Type Setup: "Insertion L eton toss |

Select "[IGCall", from Insertion Loss Chains List

OYGSNI ab! [[¢é¢ AY 'TAYdzZiKE 9t S@FGA2Yy | yR ! dzEA

Select New Tx Chain Itel % ] The Select Window will popup
Select Source from the Select Popup Window

Select the S@&ncalfrom the list

Exit popup Window
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23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.

35.
36.
37.
38.
39.

40.
41.
42.
43.

B 2 S

Ensure that the SGncalis the only item on the chain list, delete any other items.

Save Tx Chal &= |

Select New Rx Chain Item, The Select Window will popup

Select the SA / Receivigom the Select Popup Window

Ensure that the SA / Receiver is the only il@mthe chain list, delete any other items.

Select the SA from the list
Exit popup Window
Save Rx Chaiithe Panel should be as follows

AMS V4.01 Antenna Measurement Software =3 =R ==
Eile Select Options Macros! Help
Equipmert | Accessories | Equipmert Setups | Devices |
Test Type Setup | {"inserion Toc Chain | Rx Chain
Pattem I 824 7C-Uncal 2 . I E4405B} 3 |4
Insetion Los -
Azimuth Device NULL
Blevation Device UL
Awdlary Device UL
l Ll

Select Equipment Tab
Select Source
Select the S@&ncalfrom the sources

VERY IMPORTANI(Thot already completed istep M4.e above, Deletany text in the
Calibration File field and enter "NULL" (without the quotatio#narks.

From Main Menu Bar, Select > Measure
Select Test Parameters Tab
Select Test Type: "Insertion Loss"

Select "I&Call", from the Insertion Lo&etups List
Set the Start, Stop and Step 30, 1M00 and 100 and select MHZnsure that all values

are within the test equipment range.
Select the DUT Tab

Select "Cable" Equipment Ty
Select "Cabl®01-Call

Edit Information as required
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44. Select Dataife Directory "...", in popup window, navigate to "Cabl@l-Call", select
@ bnet . Ensure that the directy "Cable001" was not selected, as it will be utilized further
on. Enter the same frequency values as per the Start and Stop, above. Enter min / max
power values as per the SA / Receiver range.

45. Select Measurement Tab

46. Enter Date' DDMMM_YYYY

47. Enter Operator

48. Select Measurement Type: "Insertion Loss"

49. Select Setup "&Call

50. Select Parameters "STD"

51. Slect Frequency700-10000 MHz", are as per the appropriate range above.

52.LF (KS 5A4&LX I & BExxdé WiSopen updrithe dack ghotind.a h y € =

53. NOTE: AMS controls Excel through ActiveX calls; Never make changes to kfieeexbide
measurements are being taken as the data and the file will most likely be corrupted

54. From Main Menu Bar, Sele€tle,Save, seledLSCall OK, Yes Overwrite

55. Selectthe yellow"Source".. Source driver widpen and the button will turn to gree Note
that any Equipment driver may be hidden by either selecting "Exit Window" on the driver,
or by selecting the associated green driver button on the AMS Measurement tab and then
selecting "Hide". To view the driver again, select the green drivéobaind then select
"Hide".

56. Select "Receiver".. Receiver driver wilen and the button will turn to green

57. Select the AMS Application

58. Select "Start" to start measurement A ¥ LINB YLIISR (2 NBLISF{G YSI &dz

59. Popup will appear once the measurent is complete

60. Results are graphed

61. Select Green "Source" button, Select "Close", SG driver will close

62. Select Green "Receiver" button, Select "Close", SA driver will close

Step2 Measure combined gain of $aple001 andCable002. The Gain from Step 1 will be
subtracted from this and the result will be the Gain / Insertion losSaifle002.

63. InstallCable002 betweenCable001 and SA, so it is: SGable001, Connector Cable002
and thenSA

64. From the Main Menu Bar, select "Se#i

65. Select "Equipment Setups" Tab

66. Select Test Type Setup: "Insertion Loss"

67. Select "IIC-Cal2", from Insertion Loss Chains List

68. If there is no S@ the Tx Chain"
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69.

70.
71.
72.
73.
74.

75.
76.
77.
78.
79.

80.
81.
82.
83.

Select New Tx Chain Item, The Select Window will popup
Select Source from the Select Poptvndow
Select the S®&ncalfrom the list
Exit popup Window
Delete any other entries. The Sfhcalmust be the first and only entry in the Tx
Chain.
f. Save Tx Chain
If there is no SAr Cablen the Rx Chain
a. Select New Rx Chain Item, The Select Window willipo
Select "Cables" from the Select Popup Window
Select theCable001-Uncalfrom the list
Select Receiversfrom the Select Popup Window
Select theSAfrom the list
Exit popup Window
g. Delete any other entriesThe SA shoullde the first entry andhe Cable001-Uncal
shouldbe thesecondentry in the Rx ChainEntries can be dragged into position as
required.
h. Delete any other entries in the Rx Chain
i. Save Rx Chain
Select "Accessories" Tab
Select Accessory Type "Cable"
SelectCable001-Uncalfrom the Accessory Cables
Edit information as required
Select Calibration file "...", navigate to director@able001-Call" and select file.: "IL_IIS
Call_IGCall_STD¥00.0-10000.0" This is the calibration file from the previous test.
Ensure the fe with the appropriate range from above is selected.
From Main Menu Bar, Select > Measure
Select Test Parameters Tab
Select Test Type: "Insertion Loss"
Select "I&Cal2", from the Insertion Loss Setups List
Set the Start, Stop and Steplues as per the.BCall above, ie700,10000 and 100 and
select MHz
Select the DUT Tab
Select "Cable" Equipment Type
Select Cable002-CalZ
Edit Information as required

® 2 0o

~ooo0o

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMG1495
Fax: 613841-0456

Copyright 2008, 2009, 2010, 2011, 2012 Raymond EMC Systems Corp. All rights reserved = Pageb1



raymond |CERKS
NN NN

AMS Version 4.0 User Manual

84. Select Data File Directory "...", in popup window, navigateQable002-Cal2", select done
Ensure that directoryCable002" was not selected, as it will be utilized further on.

85. Select Measurement Tab

86. Select Measurement Type: "Insertion Loss"

87. Select Setup "ECal2"

88. Select Parameters "STD"

89. Select Frequency700-10000 MHz"

90. From Main Menu Bar,efectFile,Save, seledLSCal2 OK, Yes Overwrite

91. Selectthe yellow"Source"button .. Source driver will opeand the button will turn green

92. Select the AMS application

93. Selecthe yellow"Receiver'button .. Receiver driver will opesnd the button willturn
green

94. Select the AMS application

95. Select "Start" to start measurement

96. Popup will appear once the measurement is complete

97. Results are graphed

98. Select "Source", Select "Close", Source driver will close and the button will turn yellow

99. Select "ReceiverSelect "Close" .. Receiver driver will close and the button will turn yellow

100. The actual insertion loss @fable002 is now known, (with the exception of the connector)

Step 3 Measure Actual SG Output / Gain

101. RemoveCable001 and InstalCable002 between he SG and SA, so it is: 8a@ble002,
SA
102. From the Main Menu Bar, select "Setups"
103. Select "Accessories" Tab
104. Select Accessory Type "Cable"
105. SelectCable002-Cal2from the Accessory Cables
106. Edit information as required
107. Select Calibration file "...", navigate directory: 'Cable002-Cal2" and select file.:
"IL_IISCal2_ICG-Cal2_STI¥00.0-10000.0" This is the Calibration file from the previous
test. Ensure that directoryCable002" was not selected.
108. Select "Equipment Setups” Tab
109. Select Test Type Setuinsertion Loss"
110. Select "IECal3", from Insertion Loss Chains List
111. If there is no SG in the Tx Chain
a. Select New Tx Chain Item, The Select Window will popup
b. Select Source from the Select Popup Window
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112.

113.
114.
115.
116.
117.

MHz
118.
119.
120.
121.
122.
123.
124.
125.
126.
127.
128.
129.
130.
131.
132.
133.

c. Select the S@ncalfrom the list

d. Exit popup Window

e. Delek any other entries. The S@hcalmust be the first and only entry in the Tx
Chain.

f. Save Tx Chain

If there is no SAr cablein the Rx Chain

a. Select New Rx Chain Item, The Select Window will popup

Select "Cables" from the Select Popup Window

Select theCable002-Cal2from the list

Select Receivet from the Select Popup Window

Select theSAfrom the list

Exit popup Window

The SA shouldebthe first entry andCable002-Cal2 should béhe second entry.

Entries can be dragged into position as required. 2ed@y other entries.

h. Save Rx Chain

From Main Menu Bar, Select > Measure

Select Test Parameters Tab

Select Test Type: "Insertion Loss"

Select "I&Cal3", from the Insertion Loss Setups List

Set the Start, Stop and Step, as per the@a& above, ieZ00,10000 and 100 and select

@ ~0ao00T

Select the DUT Tab

Select "Passive Dev" Equipment Type

SelectSignal Generator, i.8E8247C"

Edit Information as required

Select Data File Directory "...", in popup window, navigate to "E8247C", select done
Select Measuremerifab

Select Measurement Type: "Insertion Loss"

Select Setup "ECal3"

Select Parameters "STD"

Select Frequendg. "700-10000 MHZz"

From Main Menu Bar, Sele€tle,Save, seledLSCal3 OK, Yes Overwrite

Selectthe yellow"Source".. Source driver widpenand the button will turn green
Selectthe yellow"Receiver".. Receiver driver will opand the button will turn green
Select "Start" to start measurement

Popup will appear once the measurement is complete

Results are graphed
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134. The actual Output of SI& now known

135. Select green "Source", Select "Close", Source driver will close and the button will turn
yellow

136. Select green "Receiver”, Select "Close" .. Receiver driver will close and the button will
turn yellow

137. From the Main Menu Bar, select "Setups”

138. Select "Equipment" Tab

139. Select Equipment Type "Source"

140. Selectthe appropriate SG i€E8247C" from the Sourcd§ it does not exist, Select the
GOy winyfOFft ¢ ONBIGSR 1020Ss yR aSt SOl abSgéa

141. Edit information as required

142. Select Calibration file "...", navigate to directory: "E8247C " and seledefileIL_IIS
Cal3_IGCal3_STD¥00.0-10000.0 " This is the calibration file which was created in the
previous test.

143. The SG calibratiois now complete

Step 4 Calibrate all Cables

144. From the Main Menu Bar, select "Setups"
145. Select "Equipment Setups” Tab
146. Select Test Type Setup: "Insertion Loss"
147. Select "IIG-1", from Insertion Loss Chains List
148. If there is n0'ILG1" select new chain and name it "HIC
a. Select New Tx Chain Item, The Sélaidow will popup
Select Source from the Select Popup Window
Select the S@.e.d 9 y H franVthe list
Exit popup Window
Ensure that the SG is the first and only item in the Tx chain, delete any other items.
Save Tx Chain
Select New Rx Chain Item, ThéeSeWindow will popup
Select Receiver from the Select Popup Window
Select the SA from the list
Exit popup Window
Ensure that the SA is the first and only item in the Rx chain, delete any other items.
Save Rx Chain
149. From Main Menu Bar, Select > Measure
150. Select Test Parameters Tab
151. Select Test Type: "Insertion Loss"

~T T SQ@ ™0 ao0o0
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152. Select "IL]", from the Insertion Loss Setups List

153. Set the Start, Stop and Stegp 700,10000 and 100 and select MHz

154. Select Measurement Tab

155. Select "Source".. Source driver will open

156. Select "Rceiver".. Receiver driver will open

157. Repeat the following steps for each cable...

158. Close he Source and Receiverivers

159. Select the DUT Tab

160. Select "Cables" Equipment Type

161. Select Cable002"

162. Edit Information as required

163. Select Data File Directory "...h, popup window, navigate toCable002", select done

164. Select Measurement Tab

165. Select Measurement Type: "Insertion Loss"

166. Select Setup "ILS_1"

167. Select Parameters "STD"

168. Select Frequenag.:"700-10000 MHz"

169. From Main Menu Bar, Select Save, select ILS_1

170. Openthe Source and Receiver drivers

171. Select "Start" to start measurement

172. Popup will appear once the measurement is complete

173. Results are graphed

174. From the Main Menu Bar, select "Setups”

175. Select "Accessories" Tab

176. Select Accessory Type "Cable"

177. SelectCable002 fromthe Accessory Cables

178. Edit information as required

179. Select Calibration file "...", navigate to director€dble002" and select file: "IL_IISILC
1 STD700.0-10000.0" Enter calibration date DBIMM-YYYY. Lab€able002 calibration
date DDMMM-YYYY.

180. Cable002 is now complete

181. Compare the filesCable002 IL_ILSL ILGL_STD 100:20000.0.txt" and Cable002-
Cal2IL_lISCal2_IL&Cal2_STI¥00.0-10000.0.txt" ... Gains should léthin 0.1 dB.

182. RemoveCable002 and InstalCable001 between the SG and SA, iz SGCable001 SA

183. Repeat this step for remaining Cables

6.2.Switch Calibration withSA / PM and SG
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The Receiver (Power Meter / Spectrum Analy g signal generator and all cablasist be in
calibrationas per the previousectionto proceed. The faliwing instructions are for a calibration
range of700MHz (start) tdlOOOOMHz (stop) in 100MHz steps. The start, stop and step
frequencies can be change match the SG and SA ranges

1.

©e N Ok WD

10.
11.
12.
13.
14.
15.
16.

Setup as follows: SGCable001 > Switchl1(common port) Switch1(Port Athe NC pornt>
Cable002 > SACables_0Dand 0@ were selected because they are the shortest, however
any calibrated cables could be used.

From the Main Menu Bar, select "Setups”

{ St SOG 4! OOSaaz2NRASaé ¢ o
{ St SO0 a/ ot Saé
{StSO0 a{ oAl AKMIIE GIKBR /$yfadNB GA2y FAES Aa

Select "Equipment Setups" Tab

Select Test Type Setup: "Insertion Loss"

Select "ILEWL", from Insertion Loss Chains List

If there is no "ILEWL1" sdect new chain and name it "IL®M1". Create the following chia:

AMS V4,01 Antenna Measurement Software =3 EcR ==
File Select Options Macros! Help
Equipmert | Accessories | Equipmert Setups | Devices |
TexTpeSewp | | Faion o G ) T Ch | R Chain
Pattem =] Al I iEs2eiC; 2 . I {E4205B} 3
ez [~ Cable-001 2
ILCCall I~ Swtent .
ILCCal2 it
ILCCal3 ™ Switch1A 20
I~ Cable-002 20
ILCYNALAT [~ Swich1B 2
ILCVNACa2
fravieos [~ Cable-002 2
ILCUNASW
ILCVNA
ILC-NAZPCall
ILC-VNAAP-Cal2
ILC-VNA4P-Cald
ILC-VNAZP
Insedtion Loss
=1 =
Adimith Deviee NOLL
Bevation Device NULL
Audlary Devics NULL
= =] (= =]

From Main Menu Bar, Select > Measure
Select Test Parameters Tab

Select Test Type: "Insertion Loss"
Select "ILSW1", from the Insertion Loss Setups List
Set the Start, Stop and Stepias 700,10000 and 100 and select MHz
Select Measurement Tab

Select "Source".. Source driver will open

Copyright 2008, 2009, 2010, 2011, 2012 Raymond EMC Systems Corp. All rights reserved
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.

34.
35.
36.
37.
38.
39.
40.
41.

42.

43.

44.

Select "Receiver".. Receiver driver will open

Repeat the following steps for ea@witch and Port.

Select the DUT Tab

Select "Cables" Equipment Type

Selectie. "Switch1A

Edit Information as required

Select Da File Directory "...", in popup window, navigate gwitchlA, select done

Select Measurement Tab

Select Measurement Type: "Insertion Loss"

Select Setup "ILSW1"

Select Parameters "STD"

Select Frequendye. "700-10000 MHZz"

From Main M&u Bar, Selecave, select IESWV1

{StSOG ¢KS a,Stt26¢ {6A0G0OK .dzid2y o ¢t KS RN @S
G4DNBSyé

hy GKS {6AG0OK 5NAGSNI LI ySts asStSOG GKS t2NI ¢
Select "Start" to start measurement

Popup willinform you to select the appropriate Switch Port under test, Select A, Bortikae
Switch driver and then press OK on the Popup window.

Popup will appear once the measurement is complete

Results are graphed

From the Main Menu Bar, select "Setups"

Select'Accessories" Tab

Select Accessory Type "Cable"

SelectSwitch1Afrom the Accessory Cables

Edit information as required

Select Calibration file "...", navigate to directorgwitch1lA" and select file: "IL_ILS SWVILG
SW1_STD700.0-10000.0". Enter calibration date BBMM-YYYY. Lab8itch Switchl with
calibration date DEMMM-YYYY.

Switch1Ais now complete.

Move Cable002 from Port A(NC)to Port BINO)on the RF Switcand repeat the steps from
18on for Switch1B

If your system reques Switch1C Mov€able002 from Port B to Port ©n the RF Switch and
repeat the steps from 18n for Switch1C

Repeat the entire section for additional Switch2 and Switch3 if required. Switch 1, 2 and 3 can
be interchanged for thisalibrationprocess.
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6.3.Cable and Source Calibration with a VNA
TheVNA musbe in calibration to proceedThe following instructions are for a calibration range
of 700MHz (start) tdlLOOOOMHz (stop) in 100MHz steps. The start, stop and step frequencies can
be change to match theNA rangesRemove all cables from the AVS system. Ensure that cables
are labeledCable001,Cablen n HCaMlexxx

Step 1 Measure combined Gain of VNA Port2@atle001

1. InstallCable001 between Ports 1 and 2 of the VNA
Run AMS
Select "Calibrat&ystem”
In Equipment Tab, Select "VNA"
Select VNA from list
Edit information as required
Set Calibration File Name to "NULL"
Select "Equipment Setups" Tab
Select Test Type Setup: "Insertion Loss"
. Select "IGVNACall", from Insertion Loss Chains List
. Selet New Tx Chain Item, The Select Window will popup
. Select VNA from the Select Popup Window
. Select the VNA from the list
. Exit popup Window
. Save Tx Chain
. Select New Rx Chain Item, The Select Window will popup
. Select'Cablé from the Select Popup Window
. Select thevNAP2Uncalfrom the list Note that the VNA port number 2 is grouped with
the cables for reference purpose only.
19. Exit popup Window
20. Save R Chain
21. Select the Accessories Tab
22. Select "Cable"
23. Select "VNAP2Uncal' from the Sources
24. Edit informationas required
25. VERY IMPORTANDEleteany text in the Calibration File field and enter "NULL" (without
the quotation marks.
26. From Main Menu Bar, Select > Measure
27. Select Test Parameters Tab
28. Select Test Type: "Insertion Loss"

© o N kWD

PR R R R R R R R
0 ~NO U NWNDNIERO
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29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,

45.
46.

47.
48.
49.
50.
51.

Select "IEVNACall", from the Insrtion Loss Setups List

Set the Start, Stop and Step#30,10000 and 100 and select MHz

Select the DUT Tab

Select "Cable" Equipment Type

Select Cable001-Cal1"

Edit Information as required

Select Data File Directory "...", in popup window, navigateCaile001-Call", select done
Ensure that directoryCable001" was not selected, as it will be utilized further on.

Select Measurement Tab

Enter Daté'dd-mmm-yyyy"

Enter OperatoName or initials for reference

Select Measurement Type: "Insertion Loss"

Select Setup "lVNACal1"

Select Parameters "STD"

Select Frequency/00-10000 MHz"

LT GKS 5Aa&L¥d | & BExdWilSopen updnitie dack gkodnd.a h y €
NOTE: AMS controls Excel through ActiveX calls; Never make changes to the excel file while
measurements are being taken as the data and the file will most likely be corrupted
From Main Menu Bar, Select File / Save, sel&VNACAL1, OK, Yes Overwrite

Select the yellow "VNA" button... VNA driver will open and the button will turn to green
Note that any Equipment driver may be hidden by either selecting "Exit Window" on the
driver, or by selecting the associated green driver button on the AMS Measurement tab and
then selecting "Hide". To view the drivagain, select the green driver buttondithen
select "Hide".

Select the AMS Application

Select "Start" to start measurement

Popup will appear once the measurement is complete

Results are graphedelect Degs or dBm to view data

Select Green "VNA" button, Select "Close", VNA driver will close

Sep2 Measure combined gain ¥NAP2 Cable001 andCable002. The Gain from Step 1 will be
subtracted from this and the result will be the Gain / Insertion losSaifle002.

52.

53.
54.

InstallCable002 betweenCable001 andVNA, so it isVNAP2 Cable001, Connetor,
Cable002, and thenVNAP1

From the Main Menu Bar, select "Setups"

Select "Equipment Setups" Tab
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55.
56.
57.

58.
59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

73.
74.
75.

Select Test Type Setup: "Insertion Loss"
Select "IGVNACal2", from Insertion Loss Chains List
If there is no VNA on the Bx Rx Chain:
a. Select New Tghain Item, The Select Window will popup
Select "VNA" from the Select Popup Window
Select the VNA from the list
Exit popup Window
VNA should be the first and only entry in the Tx chain. Delete any etiiges
Save Tx Chain
Select Newrx Chain Item, Th8elect Window will popup
Select "Cables" from the Select Popup Window
SelectVNAP2from the list
Select the Cabl®01-Uncal from the list
. Exit popup Window
I.  VNAP2should be the first entry an@ablel-Uncalshould be he second entry in the
Rx Chain Dekte any other entries.
m. Save R Chain
Select "Accessories" Tab
Select Accessory Type "Cable"
SelectCable001-Uncalfrom the Accessory Cables
Edit information as required
Select Calibration file "...", navigate to director@able001-Call" and select file'lL_IIS
VNACall_IGVNA-Call_STD¥00.0-10000.0"
From Main Menu Bar, Select > Measure
Select Test Parameters Tab
Select Test Type: "Insertion Loss"
Select "IGVNACal2", from the Insertion Loss Setups List
Set the Start, Stop and Step @30, 10000 and100 and select MHz
Select the DUT Tab
Select "Cable" Equipment Type
Select Cable002-Cal2
Edit Information as required
Select Data File Directory "...", in popup window, navigateCaile002-Cal2", select done
Ensure that directoryCable002" was notelected, as it will be utilized further on.
Select Measurement Tab
Select Measurement Type: "Insertion Loss"
Select Setup "lVNACal2"

~T T S@ ™m0 200
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76.
77.

78

85.

Select Parameters "STD"
Select Frequency/00-10000 MHz"

. From Main Menu Bar, Select File / Save, sel&VNACAL2, OK, Yes Overwrite
79.
80.
81.
82.
83.
84.

Select the yellow "VNA" button... VNA driver will open and the button will turn to green
Select the AMS Application

Select "Start" to start measurement

Popup will appear once the measurement is complete

Results are graphed

Selet Green "VNA" button, Select "Close", VNA driver will close and the button will turn
yellow

The actual insertion loss Gfable002 is now known, (with the exception of the connector)

Step 3 Measure ActudNA PDutput / Gain

86.

87.
88.
89.
90.
91.
92.

93.
94.
95.
96.

97.

RemoveCable001 and InstalCable002 between thePlandP2 so it isVNAP2 Cable
002,VNAP1
From the Main Menu Bar, select "Setups"
Select "Accessories" Tab
Select Accessory Type "Cable"
SelectCable002-Cal2from the Accessory Cables
Edit information as required
Select Calibraon file "...", navigate to directory:Cable002-Cal2" and select file: "IL SL
VNACal2_IGVNACal2_STD¥00.0-10000.0" Ensure that directoryCable002" was not
selected.
Select "Equipment Setups" Tab
Select Test Type Setup: "Insertion Loss"
Select "IIGVNACal3", from Insertion Loss Chains List
If there is no VNA or Cable in the Tx Chain:
a. Select New Tx Chain Item, The Select Window will popup
Select VNA from the Select Popup Window
Select the VNA from the list
Exit popup Window
VNA should be the firgtnd only entry in the Tx Chain. Delete any other entries.
. Save Tx Chain
If there is naCable002-Cal2or VNAP2Uncalin the Rx Chain:
a. Select New RChain Item, The Select Window will popup
b. Select'Cables'from the Select Popup Window
c. Select'VNAP2Uncal from the list

~0oaoo0o
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d. Select theCable002-Cal2from the list
e. Exit popup Window
f.  VNAP2Uncalshould be the first entry an@able002-Cal2shouldbe the second
entry in the R ChainEntries can be dragged into position as required. Delete any
other entries.
g. SaveRx Chain
98. From Main Menu Bar, Select > Measure
99. Select Test Parameters Tab
100. Select Test Type: "Insertion Loss"
101. Select "IISVNACal3", from the Insertion Loss Setups List
102. Set the Start, Stop and Step&¥), 10000 and 100 and select MHz
103. Select the DUT Tab
104. Sekct "Cablé Equipment Type
105. Select VNAP2'
106. Edit Information as required
107. Select Data File Directory "...", in popup window, navigateAidAP2', select done
108. Select Measurement Tab
109. Select Measurement Type: "Insertion Loss"
110. SelectSetup "ILSCal3"
111. Select Peameters "STD"
112. Select Frequency700-10000 MHz"
113. From Main Menu Bar, Select File / Save, sel&VNACAL3, OK, Yes Overwrite
114. Select the yellow "VNA" button... VNA driver will open and the button will turn to green
115. Select the AMS Application
116. Select'Start" to start measurement
117. Popup will appear once the measurement is complete
118. Results are graphed
119. The actual Output ahe VNA P2s now known
120. Select Green "VNA" button, Select "Close", VNA driver will close and the button will turn
yellow
121. From the MairMenu Bar, select "Setups”
122. Select AccessoriésTab
123. Select Cablé
124. Select VNAP2' from the Sources
125. Edit information as required
126. Select Calibration file "...", navigate to directoryNAPZ2' and select file: " IL_8VNA
Cal3_IGVNACal3_STI¥00.0-100000 "
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127.

VNA calibration of P8 now complete All measurements will be referenced to P1 of the

VNA

Step 4 Calibrate all Cables

128.
129.
130.
131.
132.

133.
134.
135.
136.
137.
138.
139.
140.
141.
142.
143.
144,
145.
146.
147.
148.

From the Main Menu Bar, select "Setups”

Select "Equipment Setups" Tab

Select Test Type Setup: "Insertion Loss"

Select "IGVNA, from Insertion Loss Chains List

If "ILGVNA' does not exisselectnew chain and name it "IEGNA

a. Select New Tx Chain Item, The Select Window will popup
Select'Cable"from the Select Popup Window
Select'VNAP2"from the list

Exit popup Window

Save Tx Chai

Select New Rx Chain Item, The Select Window will popup
Select Receiver from the Select Popup Window

Select theVNAfrom the list

Exit popup Window

Ensure that the VNA is the first and only item in the Rx chain, delete any other items.
Save Rx Chain

FromMain Menu Bar, Select > Measure

Select Test Parameters Tab

Select Test Type: "Insertion Loss"

Select ILSVNA, from the Insertion Loss Setups List

Set the Start, Stop and Step#30,10000 and 100 and select MHz
Select the DUT Tab

Select "Cables" EquipmeType

Select Cable002"

Edit Information as required

Select Data File Directory "...", in popup window, navigateCable002", select done
Select Measurement Tab

Select Measurement Type: "Insertion Loss"

Select SetuplLlSVNA

Select Parameters "STD"

Select Frequency/00-10000 MHz"

From Main Menu Bar, Sele€lle /Save, seledLSVNA, OK, Yes Overwrite

o i
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149. Repeat the dllowing steps for each cabl&heVNA driverdoesnot have to be closed and
opened between the following tests.

a.

~T T SQ@ 0 ao0c0

T o =537

<c - v =g

Select the DUT Tab

Select "Cables" Equipment Type

Select Cable002"

Edit Information as required

Select Data File Directory "...", in popup window, navigateCaile002", select done
Select Measurement Tab

Select Measurement Type: "Insertion Loss"

Select Setup "EVNA"

Select Parameters "STD"

Select Frequency/00-10000 MHz"

Select the yellow "VNA" button... VNA driver will open and the button will turn to
green

Select the AMS Application

. Select "Start" to start measurement

Popup will appear once the measurement is cdetg

Results are graphed

Select Green "VNA" button, Select "Close", VNA driver will close and the button will
turn yellow

From the Main Menu Bar, select "Setups"

Select "Accessories" Tab

Select Accessory Type "Cable"

SelectCable002 from the Accessory Cab

Edit information as required

Select Calibration file "...", navigate to director@able002" and select file: "IL $
VNAILGVNA STD700.0-10000.0" Note when selectin@able002 make sure that

the data file is in directoryCable002" and not Cabé-002_Call". The data i€able
002_Call1" was used for calibrating purposes only and is not used from this point on.
Enter calibration date DIMMM-YYYY and lab€hble002 calibration date.

Cable002 is now complete

Select the DUT tab and select the neable, excel will close

RemoveCable002 and Instalihe next cablgCable001, 0,004 etc)between the

VNA P1 and P3o it isP1CablexxxP2

Repeat thee steps, from a abovefor remaining CablefNote when selectinGable

001 makesure that the data file is in directo§able001 and noiCable001_Call.

5185 Dolman Ridge Road
Gloucester, Ontario K1C 7G4
Tel: 613841-1663;800-EMG1495
Fax: 613841-0456

Copyright 2008, 2009, 2010, 2011, 2012 Raymond EMC Systems Corp. All rights reserved  Paget4



raymond |CERKS
NN NN

AMS Version 4.0 User Manual

The data inCable001_Call was used for calibrating purposes only and is not used
from this point on.
150. Exit AMS and then Compare the filg8dble002 IL_IISVNA ILGVNA STD700.0
10000.0.xIs" andCable002_CalRIL_IISVNACal2_IGVNACal2_STL¥00.0-10000.0.xIs"
... Gains should beithin 0.1 dBor so depending on the VNA

6.4. Calibrated Measurement Antenna
Calibration data was entered by Raymond EMC for the Measurement antenna. The
Measurement Antenna should be calibrated every two years. Calibration Data is updated
as follows:

With Explorer, navigate to (AMS Datd AVS700

hLlSy (KS SEORY FihrtSodd ip2y dET &¢

Enter the calibration datéor the horizontal polarizatiomasrequired

{StSOG GKS a{l@mBon/ I t AOGNXGA2Y 51 Gl ¢

Exit Excel

hilSy GKS SEO&# FhAES oMl Ap2y DET &é

Enter the calibration data for the vertical polarization as required

{StSOG GKS a{l @S /IFtftAONYrdA2Y 5FGF¢ odziid2z2y
. Exit Excel

10. Repeat the above fahe H polarization

©o Nk wDdE

New calibration files can be created for other reference antennas as follows:

With Explorer, navigate to (M3 Data

Create a new directory for the reference antenna C&AMS Data AHHorn

With Explorer, navigate to GsMS Data AVS700\

] 2L FAOSI &4V +f AONI GA2YyDET &¢

With Explorer, navigate to (AMS Data AHHorn

Paste files
WSYFYSTaht{/ | fAdNIIGARY PEIf 54%06 NI20 X2 y PEF & ¢
hLlSy (KS AGHoMGE f XaNSG&A2Y PEf & ¢

. Enter Antenna Name: AHorn

10. Enter the calibraibn data for the antenna as required

11.{ 5t 800G GKS a{I &S /I fAONFGAZ2Y 5FdFé odzii2y
12. Exit Excel

©o Nk WDNRE

6.5. Calibration of Switches with VNA
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Follow the same instructions as for the S&& above and substitute Insertion loss
chain and setup I-:6W1 and ILSW1 for ILEVNASWL1 and IL8NASWL.

6.6. Range Reference Test
The Range Reference Test is utilized to validate the overall loss / gain of the system,
including path loss. The AMS issidged to allow the user to either set up the system to
calculate the overall loss / gain and set this as a reference as described by the CTIA test
procedure; or to track all of the losses of each individual component separately and
combine them for the oerall loss / gain calculation.

Range Reference Setup instructions for a system utilizing a SG aaldS# Aaronia
broadband Calibrated Antenna

1. Ensure that calibration procedures have been completed as described above.
2. From the Main Menu Bar, selectétaps”
3. {StSOG GKS ! 0O0Saaz2NrRSa ¢lozx FyR aStSoi
4. Select the Aaronia Antenna
5. Ensure that the Calibration File is set to data/Aaronia/Aar@i280.txt
6. Select "Equipment Setups" Tab
7. Select Test Type Setup: "Range Reference"
8. Select "RRQ@", from Rangdreference Chains List. The Tx and Rx Chains should be as
follows:
(=] AMS V4.01 Antenna Measurement Software = EEE =<
R — e —
Test Type Setup | Range Reference | T Chain |  RxChan |
e [ EE = B o
1 L
F 2
e :
[ AMS-700v 2
g
N r—
Boinbovee | UL .|
e r—
. 1

9.

If there is no "RRC" select new chain and name it "RRC

10. Edit Tx Chain if required:

a. Select New Tx Chain Item, The Select Window will popup
b. Select Source from the Select Popup Window
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Select the SG, i.e. E8247C, from the list

Exit the Popup Panel

Select Cables from the Select Popup Window

Select Cables which are between the SG and the reference antenr@ahle.
007, CableD06 and Cabl®05

Select Antennas from the Select Popup Window

Select Aaronia

i. Exit the Popup Window and arrange the chain items as per the above chain

diagram. Note that the Tx and Rx Lists are Hierarchal lists and items can be
dragged, promoted, and demoted.
j- Save Tx Chain

~® oo

JQ

11. Edit Rx Chain if required:

Select New Rx Cimaltem, The Select Window will popup
Select Receiver from the Select Popup Window

Select the SA, i.e. 8563EC, from the list

Select Cables from the Select Popup Window

Select Cable Cab(98

Select RfSwitches from the Select Popup Window
Select Switchl

Sdect Cables from the Select Popup Window

Select Cables Switchl1A, SwitchCBble001 throughCable004
Select Antennas from the Select Popup Window

Select Antennas AVROH and AW300V

Exit the Popup Window and arrange the chain items as per the aboue cha
diagram. Note that the Tx and Rx Lists are Hierarchal lists and items can be
dragged, promoted, and demoted.
m. Save Rx Chain
129y &dz2NB GKFG GKS ''TAYdziKE 9tS@LFiAz2y FyR ! dz
not, type in NULL in each field.
13. From Man Menu Bar, Select > Measure
14. Select Test Parameters Tab
15. Select Test Type: "Range Reference"
16. Select RR&H", from the Range Reference Setups List. The Test Parameters should be
as follows:

T T SQ@Too0 T
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(] AMS V4.01 Antenna Measurement Software el ==
File Select Options Macros Help
Measurement | DUT Test Parameters |
Test Type Rangs Setups | Setup Name | [RRsH
Pattem RRS-H | DUTTable Name Mount | Amterna| Tx Ty T |
AN 4 FSD |FeeSpace M 000|000 [o00
RRS-YNAV 2 000|000 [ooo
Radiated Power RS 2 S U U
B E— 4 000|000 [ooo
eceiver Sensiivy : e e e
6 000 (000 00 ||
TestSortFls | [scipt\RR-T6t [
AzSlatSopStep | 00 00 50
Insedtion Loss | PaRPMAcDel | 50 [20 10
B Stat,Stop.Step | 00 00 50
tew ERPMAceDwel | 60 20 (10
AxStatStop.Step| 00 00 [50
AxRPMAceDwel] 30 20 00
Freq Start Stop.Step| 700 /10000 |100.0 | MHa

Mount the Aaroniaantenna in the horizontal position at the center of the positioner.

If the Reference Antenna is not mounted exactly at the center of the positioner,
Adjust the Tx, Ty, and Tz offsets of setup hame (0,0,0) according to the coordinate
system in the previousection.

18.

Adjust the Frequency Start, Stop and Step as required, in MHz

19. Select Measurement Tab

20. Select DUT Tab

21.{ St SOG a4t aar@dS 5S0¢

22. Select Range. The DUT screen should be as follows:

I R — —
Veamremer | DUT | Test Parmetens |

Equipment Type| " Passive Devices

Cell phones

Passive Dev

Antenna

Cable

Attenuator

a0

Pre Amp a

DUTNeme | [Range
Manfoctuer | JREMC

Model BOX-AR-700
‘Serial Number 1A001

Calibration Date | [2&-MAY-2011

Data File Directory
Min Freq (M) | J720
MaxFreq (WHz) | 110000
Min Power (¢Bm) | 1130
Max Power @m) | 20

i

23.LT wlky3asS R2Sa

X

SEA&lG ! RR | gFadge5! ¢ o8&

24. Enter Manufacturer, Model, Serial Number, Calibration DateMMIM-YYYY (this is
Todays Date and not the calibration date on the antenna)
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25. Enter the Data File directory by selectd. If the directory for the Range does not

exist, create anew dirdc2 NBE agoAGK (GKS alFYS yIFYSZI AdS av
RANBOG2NEE YR a4StSO0G a52ySéo
26. Enter the remaining data as required
27. Select Measurement Tab
28. Select Measurement Type: "Range Reference"
29. Select Setup: "RR$
30.{ St SO0 tINYSGSNBRY acCc{5¢
31. Select Frequency.e. "700.010000.0"
32.LF GKS 5AaL}X @& 9EOSt .dziG2y A& ahyés | yS,
33. Enter Operator Name
34. Enter Test Date: BDIMM-YYYY
35. The Measurement Screen should be as follows:
AN;S V401 Antenna MEa;uveImEHtSoh’warE == ==
y ME;:;;H%FT“DUM:”“-l Tde:pParamaals |
DUTName | JRence Range Lengih (om) 122.40 Date [2+-APR 2011 | Dwsp\ayamrgg
— MEASURED DATA/ INSTRUMENTS| AUXILLARY]
o eazarc | OFF Biterunior 1] [OFF
N E44058 l [OFF Meﬂuman] [OFF
‘7‘| VNA IOFF—
2,’1‘ B ol Comms ] BF M} [oFF
0- : ‘J i el
mz- \/f ¢ ”f U POSITION|
4= ! ' Postoner | Deg |
- i) R e 77
8 — l IOFF— swtchz | [0
R e ™ 1 e~ B
[Canesian  =[Feaueney =l = 17000100000 =] gy 3
Messuremert | [Range Refex]  Setup | FRSH =] Pammeies | [FSD = Sorpt Status | [Stopped
Operator RTR Data Fie [Range \RR_RRSH_RRC-1_FSD_700.0-100000 |
,md'; oo s | | |
NN
36. From Main Menu Bakile{ St SOlU { R®DGRIHAS I KVL aSa G2 hg@gSt
file.
37. Select the Yellow driver buttons for the SG, SA and Switchl. They will open and

38.
39.
40.
41.
42.

43.
44.

change to Green indicating that they are active and initialized. The drivers can be
KARRSY o0& SAGKSNI & Sdriged dr byypissing thie raed buttohy R2 4 €
2y (0KS !a{ aSladaNBYSyid ¢loZ YR GKSy asStsS
by pressing the green button on the AMS Measurement Tab, and then selecting

Gl ARS¢ @

Once all of the drivers are open,

Select "Start" ¢ start measurement

Popup will appear once the measurement is complete

Results are graphed

Select Green "Source" button, Select "Close", SG driver will close

Select Green "Receiver" button, Select "Close", SA driver will close
Select Green "Switch" buttogelect "Close", Switch driver will close
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45. Select Green "Positioner" button, Select "Close", Positioner driver will close
46. Verify that the measure insertion loss is within expected toleratrca. perfect world,
The results should be 0 dB throughout the maasnent band. This test data will be
utilized to remove the accumulated errors associated with the range and the cable
calibrations above.
47. From the main menu bar, Select>Setups
48. From the Accessories Tab, Select Antennas, and then Select-Range
49.Ensurethd G KS / Ff A0 N} (X RAGERBIAGBE & asSid G2 aRI
50. Repeat this entire step for the Vertical Polarization

6.7. Reference Antenna Patter(Symmetry of Dipole)
The reference antenna withlanowngain pattern is mounted on the positioner and
measurements are teen at various angles to verify the antennas pattern. Typically a
sleeve dipole is utilized and the symmetry of the reference antenna is veriiedCTIA
test plan requires a tolerance af- 0.1 dB for the sleeve dipole.

2D Antenna Pattersetup instrations for a system utilizing a SG and SA:

1. Ensure that calibration procedures have been completed as described above.
2. From the Main Menu Bar, select "Setups”
3. Select "Equipment Setups" Tab
4. Select Test Type SetufRatterr’
5. Select "Pa", from PatternChans List The Tx and Rx Chains should be as fallows
AMS V4,01 Antenna Measurement Software =3 EcR ==
File Select Options Macros! Help
Equipment | Accessories | Equipmert Setups | Devices |

Test Type Setup | Patter Chains | T Chain | _ PxChan |

T e =" = 5

F s > ’-l"im 2D

o :;

=

=G

il

Azimuth Device [Spira-455-30
Elevation Device NULL
Auilary Devics UL

e e

6. If there is no "P&@" select new chain and name it "RC
7. Edit Tx Chain if required:
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®ao o

-

h

Select New Tx Chain Item, The Select Window will popup

Select Source from the Select Popup Window

Select the S@.e. E8247Crom the list

Select Cables from the Select Popup Window

Select Cables which are between the SG and the reference dipoléabke
007 and Cable006 andCable005.

Exit popup Window

Ensure that the SG is the first and the cables are thg ather items in the Tx
chain, delete any other items. Iltems can be dragged in the list box as may be
required.

Save Tx Chain

8. Edit Rx Chain if required:

10.
11.
12.
13.

AT TS@Too0Te

m

Select New Rx Chain Item, The Select Window will popup

Select Receiver from the Select Popup Window

Sdect the SAi.e. 8563EGrom the list

Select Cables from the Select Popup Window

Select Cabl€able008

Select RfSwitches from the Select Popup Window

SelectSwitchl

Select Cables from the Select Popup Window

Select CableSwitch1A, Switch1Eable001 through Cable004,

Select Antennas from the Select Popup Window

Select antennas AV®0H and AVV300V

Exit the Popup Window and arrange the chain items as per the atimia
diagram. Note that the Tand Rx Lists are Hierarchal lists and items can be
dragged, promoted, and demoted.

Save Rx Chain

In the Azimuth Device Field ensure that the appropriate positioner is

selectedt { LTabMH#550 5 ¢ 2 Nabted pJh b, select thé-]and choose

the appropriate device and then exit the popup panel

From Main Menu Bar, Select > Measure

Select Test Parameters Tab

Select Test TypeRipple Test

Select RSH", from the PatternSetups List The Test Parameters should be as follows:
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[Z] AMS V4.01 Antenna Measurer
File Select Options Macros! Help

ment Software

[E=xECE =]

Measurement | DUT Test Parameters |

Test Type. Ripple Setups | Setup Name | [RsH

Pattem BSH | DUTTable Name Mount | Amterna| Tx Ty T |

A 7 (TT000) [resSpace Vet 000 [000  [o00

5 [TT0.0) [FresSpace Vet (000 (000 [15.00
3 (TT0-0) [esSpace Vet 000 1500 [o00 =

Receiver Sensiivly 4 [TT0~0) [FreeSpace  [Ve 000 [1500 [000

5 (TT-00) FreeSpace [Vt (1600 (000 [000
§ [TT-0) [FesSpace Vet [1500 4500 [000 ||

e |

Test SoiptFle | [Script\\ipplescrpt bt
Equipment Setup [Rc1
RaStSopStep| (00 350 |50

W | PaRPMAcDwel | (30 28 10
B StatStop.Step | 00 00 20

tew HRFMAccDwel | 60 20 |10
AxStatSopStes| 00 00 [300
AxRPMAccOwel| 00 00 00

Range Reference

Band [None. hd
Freq (MHz] 1000.0 4

24500

21 =
&2

Delets

14.

previous section.
15.
aSt SOGAYy3 abSgeéx
Select Measurement Tab
Select DUT Tab
Select Antenna

16.
17.
18.
19.

screen should be as follows:

If the Sleeve Dipole is not mounted exactly at the center of the positioner, Adjust the
Tx, Ty, and Tz offsets of setup name (0,0,0) according to the coordinate system in the

If the Tuned dipole frequency is not on the Frequency list at thteoln, add it by

YR SYuSNI GKS FTNBI|dzSyoOe |

Select the appropriate Sleeve Dipole, sucldaB2400, for a2400MHz test. The DUT

[€] AMS V4.01 Antenna Measur
File Select Options Macros! Help

ement Software

[E=sECE =]

Measurement DUT | Test Parameters |
Equipment Type|

Cell phones -] DUT Nam [SDF-2400
Manfactuer | [REMC

Passive Dev Model 2500
Serial Number ococ
Calibration Date | J28-SEP-2011
Data File Directory |  1SDP-2400

Chia Min freq (MHz) | 12300
MaxFreq (MHz) | 12600
Min Power (dBm) 30

Max Power (dBm) 0

Attenuator

3

Pre Amp

20. If the Sleeve Dipoleas not exisadd|

yS6 5! ¢ o0& .Efd Saddsy 3

D RxxxX, where xxxx = MHz such as 1000.
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21. Enter Manufacturer, Model, Serial Number, Calibration DateMMIM-YYYY (this is
Todays Date and not the calibration date on the antenna)

22. Enter the Data File directory ls;electing;l. If the directory for the Sleeve Dipole
does not existereatel Yy S¢g RANBOG 2 NE & SPARO.Th&énS &l YS vy
aSt SOt GKS yS¢ RANBOG2NE:E yR aSt SOl as52y:
23. Enter the remaining data as required
24. Select Meaurement Tab
25. Select Measurement TypeRIpplé
26. Select Setug'RSH'
27.{ St SOG t I N YSGSNAY dGonznznvé
28. Select Frequency: i.e2450 MHz"
29.LF GKS 5AaL¥X & et B®d Datailé wikopen M dhe Babkyground. |
30. Enter Operator Name
31. Enter TesDate: DBMMM-YYYY
32. The Measurement Screen should be as foltows
T R
P.UTNamI?...‘IBDPVTDlD Hangle Lengih for)] 112240 Dae | [o4apRo0 | wam‘rgg
MEASURED DATﬂ INSTRUMENTS —LMIL
o Leee )P ] T
= e P e
) —— Loz | T
; el L i
N e wn e e | | D) T [ fsee [T
[ = ] [ = [22500 = gana) |
Messuremert | [Fpde x| Setwp | RSH =] Pammetex | [TT000) =] ScpiSishe| [Sopped |
T A T
33. From Main Menu Bar, Select Save, sef®ippleHe = hYX  S&a (2 h@SNI &N
34. Select the Yellow driver buttons for the SG, Bésitionerand Switchl. They will
open andchange to Green indicating that they are active and initialiZée. drivers
Oy 0S KARRSY o0& SAOGKSNI aStSOGAy3 a/f2a$s
odzii2zy 2y GUKS !'a{ aSladaNBYSyl ¢I digwed YR {K!

againby pressing the green button on the AMS Measurement Tab, and then selecting
Gl ARS¢ o

Once all of the drivers are open,

Select "Start" to start measurement

Popup will appear once the measurement is complete

Results are graphed

Select Green "Source" button, SdléClose”, SG driver will close

Select Green "Receiver" button, Select "Close", SA driver will close

35.
36.
37.
38.
39.

40.
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41. Select GreenSwitcH' button, Select "Close'Switchdriver will close
42. Select Green "Positioner" button, Select "Close", Positioner driver will close
43. Verify that themeasured Pattern is with expected tolerance.
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6.9.Ripple Test
The Rippleest as described by the CTIA Test Rautilized to validate the accuraoy
the A\S Quiet ZoneTheRpple Test utilizes the already available 3D positione&mnly the
Theta Ripple test can be completed with a 2D positioner, therefore additional Theta
locations have been added for Zstems. Note that the Ripple Testan alternative
method to the more traditional VSWR method which utilizes an axial or linear positioner
and measures the reflections from each of the chamber surfaces.

A calibratedeferenceantenna is required for the followintis test. Thecalibraed

reference antennasuch as a sleeve dipaléth aknownOmntdirectionalgain pattern is
mounted on the positioner and measurements are taken at various angles and
polarizations. Measurements are repeated at different mounting offsets to determime th
quality of the measurement quietone. This test should be performed for each frequency
range of interest.
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The following measurements should be performed ttdate the quality of the Quiet
Zone.

Trhota Axis)

xS
&

-t R b
— s {Phi Axis)
Rotate Phi
: Rotate Theta (Roll Axis)
i (Turntable)

Figure6-1 Theta Ripple Test Figure6-2 Phi Ripple Test
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6.9.1. Ripple Test Parameters
Test Reference | Azimuth Elevation X Y Z Aux MA
Antenna (Theta) (Phi) Offset | Offset | Offset | Antenna
range, step range, step | (cm) (cm) (cm) (Pol)

Theta(0,0,0) | Vert 0-358,2deg | O 0 0 0 90-Vert

Symmetry (Theta)

Theta(0,0,+) | Vert 0-358,2deg | O 0 0 15 90-Vert

Theta(0;,0) Vert 0-358,2deg | O 0 -15 0 90-Vert

Theta(0,+,0) | Vert 0-358,2deg | O 0 15 0 90-Vert

Theta(+,0,0) | Vert 0-358,2deg | O 15 0 0 90-Vert

Theta(+;,0)* Vert 0-358,2deg | O 15 -15 0 90-Vert

Theta(+,+,0) | Vert 0-358,2deg | O 15 15 0 90-Vert

* 2D Positioner only

Phi(0,0%* Horz 90 0-358, 2 0 0 0 0-Horz
deg (Phi)

Phi(+,0)* Horz 90 0-358, 2 0 15 0 0-Horz
deg

Phi(0,+)* Horz 90 0-358, 2 0 0 15 0-Horz
deg

Phi(+,H* Horz 90 0-358, 2 0 15 15 O-Horz
deg

Phi(0;)** Horz 90 0-358, 2 0 0 -15 0-Horz
deg

Phi(+;)** Horz 90 0-358, 2 0 15 -15 0-Horz
deg

** requires 3D Positioner

Ripple Test Setup instructions for a system utilizing a SG and SA:

N =

ok w

Ensure that calibration procedures have been completed as described above.
Select a Calibrated Sleeve Dipole for the Ripple Test and mount it accorippte
Test Parametersabove.
From the Main Menu Bar, select "Setups"
Select "Equipment Setups" Tab
Select Test Type Setup: "Ripple Test"
Select "Ra", from Ripple Test Chains List. The Tx and Rx Chains should be as follows:
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(] AMS V4.01 Antenna Measurement Software el ==
File Select Options Macros! Help
Equpment | Acosssories | Equipmert Setwps | Devices |
Test Type Setup | Ripple Test Chains | T Chain | _ RxChan |
[ = | o d[ e o [ == =
ESWQA‘P | I~ Cabie07 20 [~ Cabie-d08 20
VIR [ Cable-005 20 [ Switch 6
Radiated Power ™ Cable-005 20 I Switch1A 20
I~ Cable-003 20
Receiver Sensiiv [T Cable-0D1 20
2 I~ RangeH 21
I~ AMS-700H 21
[ e | s 2
[~ Cable-004 20
Cable-002 2
e e = :
I~ Ams-700v 21
[t ]

|
[ e

Azimuth Device [Spira-455-30
Bevation Device NULL
Audlary Device NULL

-
= Je=Cee] (o o= o]

7. If there is no "R@" select new chain and name it "RC
8. Edit Tx Chain if required:
a. Select New Tx Chain Item, The Select Window will popup
b. Select Source from the Select Popup Window
c. Selectthe SG, i.e. E8247C, from the list
d. Select Cables from the Select Popup Window
e. Select Cables which are between the SG and the reference dipotgéabk007,
Cable006 andCable005
f. Exit popup Window
g. Ensure that the SG is the first and the cables are thyg atter items in the Tx
chain
h. deleteany other items. Items can be dragged in the list box as may be required.
i. Save Tx Chain
9. Edit Rx Chain if required:
Select New Rx Chain Item, The Select Window will popup
Select Receiver from the Select Popup Window
Select the SA, i.e. 8563EC, from the lis
Select Cables from the Select Popup Window
Select Cabl€able008
Select RSwitches from the Select Popup Window
Select Switchl
Select Cables from the Select Popup Window
Select Cables SwitcA1Switch1BCable001 throughCable004,
Select Antennas fra the Select Popup Window
Select antennas AVE®O0H and AVV300V
Select Rangél and Rang¥/

—ART T S@TooooTy
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m. Exit the Popup Window and arrange the chain items as per the above chain
diagram. Note that the Tx and Rx Lists are Hierarchal lists and items can be
dragged, promatd, and demoted.

n. Save Rx Chain

10. Ensure that the Azimuth Device Field has the appropriate positioner selected
11. From Main Menu Bar, Select > Measure

12. Select Test Parameters Tab

13. Select Test Type: "Ripple Test"

14. Select RSH", from the Ripple TesSetups List. The Test Parameters should be as

follows:
AMS V4,01 Antenna Measurement Software =3 R ==
File Select Options Macros! Help
Measurement | DUT Test Parameters |
Test Type| Fipple Setups | Setup Name NE——
Pattem BSH | DpuTTable Name. Mount | Anterna | Tx Ty T A
=/ 1 [TT000) [FreeSpace  |Ven  [000 (000  [000
2 [TT(0.0.4) [FreeSpace  |Ver 000 (000 [15.00
3 [TT0-0) |FresSpace  |Ven (000 1500 (000 =
4 (TT0+0) [FeeSpace Ve (000 1500 (000
e 5 [TT-00) [PresSpace Vet [1500 (000 000
_ 6 [TTe-0) |FreeSpace Ve  [1500 |1500 000 |
TestSciptFile | [Seriet\\Rpplescriptoe (|
Equipmert Setup e 1
Az SiaitStop.Step | 00 13550 50
| PeRPMACEDwet 30 20 [0
BSatSopSep | 00 00 20
Deete | EppMAccOwel | 60 20 [0
AuxStaitStopStep| 00 00 1300
AsxRPMAccDwel] 00 00 00
Band one =]
Freq (MHz] J0000 .......... H
2450.0

Delete

15. If required, a@just the Tx, Ty, and Tz offsets of setup naaexording to the
coordinate system in the previous section.
16. If the Tuned dipole frequency is not on the Frequency list at the bottaid,it by
A4St SOGAY3 abSééx YR SYGSNI GKS FNBIdzSyoOe
17. Select "R¥/, from the Ripple Test Setups List. The Test Parameters should be as
follows:
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18. If required, adjust the Tx, Ty, and Tz offsets of setup nhames according to the
coordinate system in thprevious section.

19. If the Tuned dipole frequency is not on the Frequency list at the bottom, add it by
aStSOGAY3a abSgér IyR SYyGSNI GKS FNBIljdzSyoe

20. Select Measurement Tab

21. Select DUT Tab

22.Selecti t  AaABS 5S@¢

23.{ St SO0 . DherDUT 3ckeén should be alfofvs:

24.1fthed wl ydBeS éotexistaRR I ySg 5! ¢ o6& aStSOGAy3a abs
awl yasSsg
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