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1 Test Equipment 

Test Equipment Model Serial 
Instrument 
description 

Supplier / 
Manufacturer 

Model Serial No. Calibration 
(date) 

Calibration 
Due (date) 

Bench top Robot Mitsubishi supplied 
by IndexSAR RV-E2 EA1030108 N/A N/A 

Phone holder IndexSAR NA N/A N/A N/A 

Software  IndexSAR SARA2-HAC 
v0.420 N/A N/A N/A 

850 MHz Dipole IndexSAR – IEEE 
1528 design IXD-085 0091 08/15/2007 08/15/2008 

1900 MHz 
Dipole 

IndexSAR – IEEE 
1528 design IXD-190 0016 08/15/2007 08/15/2008 

Directional 
coupler Werlatone C6529 11249 N/A N/A 

RF Amplifier Vectawave VTL5400 N/A N/A N/A 
HAC Probe IndexSAR IXP-090 A0002 01/17/2008 01/17/2009 
HAC Probe IndexSAR IXP-070 H0010 01/17/2008 01/17/2009 
Digital Radio 
Comm. Tester Rohde & Schwarz CMU 200 109879 05/01/2008 05/01/2009 

Thermometer / 
Humidity Dickson TM320 05280062 10/23/2007 10/23/2008 

Network 
Analyzer HP 8753ES US39172511 11/30/2007 11/30/2008 

Power Meter HP EPM-442A GB37170232 10/18/2007 10/18/2008 
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2 Equipment Calibration/Performance Documents: 
 
 
Validation Dipoles Performance Measurements 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Please Note: 
(The following pages of Appendix C show calibration documents. These calibration 
documents are inserted into this appendix. The header information with page numbering 
scheme is a part of this report and is included on all pages of the report and appendixes. 
This header is used to track all of the contents of this report.) 
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2.1  Dipole handling 
 
The dipoles are made from standard, copper-sheathed coaxial cable. In assembly, the 
sections are joined using ordinary soft-soldering. This is necessary to avoid excessive 
heat input in manufacture, which would destroy the polythene dielectric used for the 
cable. The consequence of the construction material and the assembly technique is that 
the dipoles are fragile and can be deformed by rough handling. Conversely, they can be 
straightened quite easily as described below: 
 
If a dipole is suspected of being deformed, a normal workshop lathe can be used as an 
alignment jig to restore the symmetry. To do this, the dipole is first placed in the 
headstock of the lathe (centred on the plastic or brass spacers) and the headstock is 
rotated by hand (do NOT use the motor). A marker (lathe tool or similar) is brought up 
close to the end of one dipole arm and then the headstock is rotated by 0.5 rev. to check 
the opposing arm. If they are not balanced, judicious deformation of the arms can be used 
to restore the symmetry. 
 
If a dipole has a failed solder joint, the dipole can be fixed down in such a way that the 
arms are co-linear and the joint re-soldered with a reasonably-powerful electrical 
soldering iron. Do not use gas soldering irons. After such a repair, electrical tests must be 
performed as described below. 
 
Please note that, because of their construction, the dipoles are short-circuited for DC 
signals. 
 
 
 

2.2  Performance Measurement 
 
The dipoles are individually tested at their nominal frequency to ensure that they exhibit a 
return loss of less than -10.00dB when used. 
 
The dipoles are designed to have low return loss. If the user has a Vector Network 
Analyser (VNA) it is best to perform a return loss measurement on a specific dipole when 
it is in a measurement – free air. 
 
S11 plots for the dipoles with nominal frequencies of 850MHz, 900MHz, 1800MHz, 
1900MHz and 2450MHz are shown below. 
Please note: The date of verification is show on each plot. 
 



HAC Test Report No: HAC_L3COM_003_MC5725V  
Date of Report: 2008-07-16 

Appendix – MISCELLANEOUS   
Page 4 of 5

 

 
IXD-085 

 
IXD-190 



HAC Test Report No: HAC_L3COM_003_MC5725V  
Date of Report: 2008-07-16 

Appendix – MISCELLANEOUS   
Page 5 of 5

 
 

2.3 Tuning the dipole 
 
The dipole dimensions are based on ANSI C63.19-2007 Annex D tables. 
It cannot be made shorter without removing a bit from the arm. An alternative way to 
tune the dipole is to use copper shielding tape to extend the effective length of the dipole. 
Do both arms equally. 
 
It should be possible to tune a dipole as described, whilst in place in the measurement 
position as long as the user has access to a VNA for determining the return loss. 
 

2.4 Reference 
 
[1] ANSI C63.19-2007, American National Standard for Methods of Measurement of 
Compatibility between Wireless Communication Devices and Hearing Aids. 
 
 












































































