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of SAR for both left and right handed handset usage, as well as body-worn usage using the flat 
phantom region. Reference markings on the Phantom allow the complete setup of all predefined 
phantom positions and measurement grids by manually teaching three points in the robot. The shell 
phantom has a 2mm shell thickness (except the ear region where shell thickness increases to 6 
mm). 
Shell Thickness:  2 ± 0. 2 mm 
 Filling Volume:   Approx. 25 liters 
 Dimensions:     810 x l000 x 500 mm (H x L x W) 
 Available:       Special 

 

Picture C.10: SAM Twin Phantom 
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ANNEX D  Position of the wireless device in relation to the phantom 

D.1 General considerations 

This standard specifies two handset test positions against the head phantom – the “cheek” position 
and the “tilt” position.  

  

tw  Width of the handset at the level of the acoustic 

bw  Width of the bottom of the handset 

A Midpoint of the width tw of the handset at the level of the acoustic output 

B Midpoint of the width bw  of the bottom of the handset 

Picture D.1-a Typical “fixed” case handset   Picture D.1-b Typical “clam-shell” case handset 

 
Picture D.2 Cheek position of the wireless device on the left side of SAM 
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Picture D.3 Tilt position of the wireless device on the left side of SAM 
 

D.2 Body-worn device 

A typical example of a body-worn device is a mobile phone, wireless enabled PDA or other battery 
operated wireless device with the ability to transmit while mounted on a person’s body using a carry 
accessory approved by the wireless device manufacturer.  

 

Picture D.4 Test positions for body-worn devices 
 

D.3 Desktop device 

A typical example of a desktop device is a wireless enabled desktop computer placed on a table or 
desk when used. 
The DUT shall be positioned at the distance and in the orientation to the phantom that corresponds 
to the intended use as specified by the manufacturer in the user instructions. For devices that 
employ an external antenna with variable positions, tests shall be performed for all antenna 
positions specified. Picture 8.5 show positions for desktop device SAR tests. If the intended use is 
not specified, the device shall be tested directly against the flat phantom. 
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Picture D.5 Test positions for desktop devices 

D.4 DUT Setup Photos 

 
Picture D.6 
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ANNEX E  Equivalent Media Recipes 
The liquid used for the frequency range of 800-3000 MHz consisted of water, sugar, salt, preventol, 
glycol monobutyl and Cellulose. The liquid has been previously proven to be suited for worst-case. 
The Table E.1 shows the detail solution. It’s satisfying the latest tissue dielectric parameters 
requirements proposed by the IEEE 1528 and IEC 62209.  
 

Table E.1: Composition of the Tissue Equivalent Matter 
Frequency 

(MHz) 
835 
Head 

835 
Body 

1900 
Head 

1900 
Body 

2450 
Head 

2450 
Body 

5800 
Head 

5800 
Body 

Ingredients (% by weight) 
Water 41.45 52.5 55.242 69.91 58.79 72.60 65.53 65.53 
Sugar 56.0 45.0 \ \ \ \ \ \ 
Salt 1.45 1.4 0.306 0.13 0.06 0.18 \ \ 

Preventol 0.1 0.1 \ \ \ \ \ \ 
Cellulose 1.0 1.0 \ \ \ \ \ \ 

Glycol 
Monobutyl 

\ \ 44.452 29.96 41.15 27.22 \ \ 

Diethylenglycol 
monohexylether 

\ \ \ \ \ \ 17.24 17.24 

Triton X-100 \ \ \ \ \ \ 17.24 17.24 
Dielectric 

Parameters 
Target Value 

ε=41.5 
σ=0.90 

ε=55.2 
σ=0.97 

ε=40.0 
σ=1.40 

ε=53.3 
σ=1.52 

ε=39.2   
σ=1.80 

ε=52.7   
σ=1.95 

ε=35.3   
σ=5.27 

ε=48.2   
σ=6.00 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
No. 2013SAR00057  

Page 86 of 121 
 

ANNEX F  System Validation 
The SAR system must be validated against its performance specifications before it is deployed. 
When SAR probes, system components or software are changed, upgraded or recalibrated, these 
must be validated with the SAR system(s) that operates with such components. 
 

Table F.1: System Validation 
Probe SN. Liquid name Validation date Frequency point Status (OK or Not) 

3149 Head 750MHz Sep. 17, 2012 750 MHz OK 
3149 Head 850MHz Sep. 17, 2012 850 MHz OK 
3149 Head 900MHz Sep. 17, 2012 900 MHz OK 
3149 Head 1800MHz Sep. 18, 2012 1800 MHz OK 
3149 Head 1900MHz Sep. 18, 2012 1900 MHz OK 
3149 Head 2000MHz Sep. 18, 2012 2000 MHz OK 
3149 Head 2100MHz Sep. 18, 2012 2100 MHz OK 
3149 Head 2450MHz Sep. 19, 2012 2450 MHz OK 
3149 Head 2550MHz Sep. 19, 2012 2550 MHz OK 
3149 Head 2600MHz Sep. 19, 2012 2600 MHz OK 
3149 Body 750MHz Sep. 20, 2012 750 MHz OK 
3149 Body 850MHz Sep. 20, 2012 850 MHz OK 
3149 Body 900MHz Sep. 20, 2012 900 MHz OK 
3149 Body 1800MHz Sep. 21, 2012 1800 MHz OK 
3149 Body 1900MHz Sep. 21, 2012 1900 MHz OK 
3149 Body 2000MHz Sep. 21, 2012 2000 MHz OK 
3149 Body 2100MHz Sep. 21, 2012 2100 MHz OK 
3149 Body 2450MHz Sep. 22, 2012 2450 MHz OK 
3149 Body 2550MHz Sep. 22, 2012 2550 MHz OK 
3149 Body 2600MHz Sep. 22, 2012 2600 MHz OK 
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ANNEX G  Probe Calibration Certificate 
Probe 3149 Calibration Certificate 

 



 
No. 2013SAR00057  

Page 88 of 121 
 

 

 



 
No. 2013SAR00057  

Page 89 of 121 
 

 

 



 
No. 2013SAR00057  

Page 90 of 121 
 

 



 
No. 2013SAR00057  

Page 91 of 121 
 

 

 
 



 
No. 2013SAR00057  

Page 92 of 121 
 

 



 
No. 2013SAR00057  

Page 93 of 121 
 

 



 
No. 2013SAR00057  

Page 94 of 121 
 

 

 



 
No. 2013SAR00057  

Page 95 of 121 
 

 

 
 



 
No. 2013SAR00057  

Page 96 of 121 
 

 

 
 



 
No. 2013SAR00057  

Page 97 of 121 
 

 

 
 



 
No. 2013SAR00057  

Page 98 of 121 
 

ANNEX H  Dipole Calibration Certificate 
835 MHz Dipole Calibration Certificate 
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1900 MHz Dipole Calibration Certificate 
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2450 MHz Dipole Calibration Certificate 
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