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Picture C.7 Server for DASY 4                        Picture C.8 Server for DASY 5 
 

C.4.4 Device Holder for Phantom 

The SAR in the phantom is approximately inversely proportional to the square of the distance 
between the source and the liquid surface. For a source at 5mm distance, a positioning uncertainty 
of ±0.5mm would produce a SAR uncertainty of ±20%. Accurate device positioning is therefore 
crucial for accurate and repeatable measurements. The positions in which the devices must be 
measured are defined by the standards.  
The DASY device holder is designed to cope with the different positions given in the standard. It has 
two scales for device rotation (with respect to the body axis) and device inclination (with respect to 
the line between the ear reference points). The rotation centers for both scales is the ear reference 
point (ERP). Thus the device needs no repositioning when changing the angles.  
The DASY device holder is constructed of low-loss 
POM material having the following dielectric 
parameters: relative permittivity ε =3 and loss tangent δ =0.02. The amount of dielectric material 
has been reduced in the closest vicinity of the device, since measurements have suggested that the 
influence of the clamp on the test results could thus be lowered. 
<Laptop Extension Kit> 
The extension is lightweight and made of POM, acrylic glass and foam. It fits easily on the upper 
part of the Mounting Device in place of the phone positioner. The extension is fully compatible with 
the Twin-SAM and ELI phantoms. 

                           

Picture C.9-1: Device Holder             Picture C.9-2: Laptop Extension Kit 
 

C.4.5 Phantom 

The SAM Twin Phantom V4.0 is constructed of a fiberglass shell integrated in a table. The shape of 
the shell is based on data from an anatomical study designed to  
Represent the 90th percentile of the population. The phantom enables the dissymmetric evaluation 
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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 
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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) 

3846 Head 750MHz Mar. 06, 2013 750 MHz OK 
3846 Head 850MHz Mar. 06, 2013 850 MHz OK 
3846 Head 900MHz Mar. 01, 2013 900 MHz OK 
3846 Head 1750MHz Mar. 03, 2013 1750 MHz OK 
3846 Head 1810MHz Mar. 03, 2013 1810 MHz OK 
3846 Head 1900MHz Mar. 07, 2013 1900 MHz OK 
3846 Head 1950MHz Mar. 04, 2013 1950 MHz OK 
3846 Head 2000MHz Mar. 04, 2013 2000 MHz OK 
3846 Head 2100MHz Mar. 05, 2013 2100 MHz OK 
3846 Head 2300MHz Mar. 05, 2013 2300 MHz OK 
3846 Head 2450MHz Mar. 02, 2013 2450 MHz OK 
3846 Head 2550MHz Mar. 08, 2013 2550 MHz OK 
3846 Head 2600MHz Mar. 08, 2013 2600 MHz OK 
3846 Head 3500MHz Mar. 09, 2013 3500 MHz OK 
3846 Head 3700MHz Mar. 09, 2013 3700 MHz OK 
3846 Head 5200MHz Mar. 10, 2013 5200 MHz OK 
3846 Head 5500MHz Mar. 10, 2013 5500 MHz OK 
3846 Head 5800MHz Mar. 10, 2013 5800 MHz OK 
3846 Body 750MHz Mar. 06, 2013 750 MHz OK 
3846 Body 850MHz Mar. 06, 2013 850 MHz OK 
3846 Body 900MHz Mar. 01, 2013 900 MHz OK 
3846 Body 1750MHz Mar. 03, 2013 1750 MHz OK 
3846 Body 1810MHz Mar. 03, 2013 1810 MHz OK 
3846 Body 1900MHz Mar. 07, 2013 1900 MHz OK 
3846 Body 1950MHz Mar. 04, 2013 1950 MHz OK 
3846 Body 2000MHz Mar. 04, 2013 2000 MHz OK 
3846 Body 2100MHz Mar. 05, 2013 2100 MHz OK 
3846 Body 2300MHz Mar. 05, 2013 2300 MHz OK 
3846 Body 2450MHz Mar. 02, 2013 2450 MHz OK 
3846 Body 2550MHz Mar. 08, 2013 2550 MHz OK 
3846 Body 2600MHz Mar. 08, 2013 2600 MHz OK 
3846 Body 3500MHz Mar. 09, 2013 3500 MHz OK 
3846 Body 3700MHz Mar. 09, 2013 3700 MHz OK 
3846 Body 5200MHz Mar. 10, 2013 5200 MHz OK 
3846 Body 5500MHz Mar. 10, 2013 5500 MHz OK 
3846 Body 5800MHz Mar. 10, 2013 5800 MHz OK 
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ANNEX G  Probe Calibration Certificate 
Probe 3846 Calibration Certificate 
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ANNEX H  Dipole Calibration Certificate 
835 MHz Dipole Calibration Certificate 
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1900 MHz Dipole Calibration Certificate 
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ANNEX I  DIPOLE QUALIFICATION FOR THE EXTENDED 3-YEAR 

CALIBRATION INTERVAL 

I1 Dipole 835 
The information and documentation below are provided to qualify the extended 3-year 
calibration interval of dipole. 
 
I1.1 List of Equipment 

No. Name Type Serial Number 

01 Network analyzer E5071C MY46110673 

02 Power meter NRVD 102083 

03 Power sensor NRV-Z5 100542 

04 Signal Generator E4438C MY49070393 

05 Amplifier 60S1G4 0331848 

06 E-field Probe SPEAG EX3DV4 3846 

07 DAE SPEAG DAE4 771 

08 Dipole Validation Kit SPEAG D835V2 443 

 
I1.2 Results of Impedance, Return-loss and System validation 
Dipole 835 - Head 

 
Year 

Deviation Limit 
2012 2013 

Impedance 
Real (Ω) 50.8 51.5 0.7Ω Deviation < 5Ω 

Imaginary (Ω) -6.7 -3.7 3.0Ω Deviation < 5Ω 
Return-loss (dB) -23.5 -23.4 0.1dB Deviate < 0.2dB 

System 
validation 

10g 1.52 1.56 2.63% Deviation < 10% 
1g 2.33 2.38 2.15% Deviation < 10% 

 
Dipole 835 - Body 

 
Year 

Deviation Limit 
2012 2013 

Impedance 
Real (Ω) 46.8 48.3 1.5Ω Deviation < 5Ω 

Imaginary (Ω) -7.8 -5.4 2.4Ω Deviation < 5Ω 
Return-loss (dB) -21.2 -21.1 0.1dB Deviate < 0.2dB 

System 
validation 

10g 1.59 1.61 1.26% Deviation < 10% 
1g 2.42 2.42 0.00% Deviation < 10% 

 
According to the above tables, it is not necessary to recalibration the dipoles in 2013. 
 
 
 


