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E.4 Data Extrapolation 
 

The DASY5 software automatically executes the following procedures to calculate the field units from the microvolt readings 

at the probe connector. The first step of the evaluation is a linearization of the filtered input signal to account for the 

compression characteristics of the detector diode. The compensation depends on the input signal, the diode type and the 

DC-transmission factor from the diode to the evaluation electronics. If the exciting field is pulsed, the crest factor of the 

signal must be known to correctly compensate for peak power. The formula for each channel can be given like below; 
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E.5 SAM Twin Phantom 
 

The SAM Twin Phantom V5.0 is constructed of a fiberglass shell integrated in a 
wooden table. The shape of the shell is based on data from an anatomical study 
designed to determine the maximum exposure in at least 90% of all users. It 
enables the dosimetric evaluation of left and right hand phone usage as well as 
body mounted usage at the flat phantom region. A cover prevents the evaporation 
of the liquid. 
 
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. (see Fig. E.5.1) 
 

SAM Twin Phantom Specification: 
 

 Construction The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin 

(SAM) phantom defined in IEEE 1528 and IEC 62209-1. It enables the dosimetric evaluation 

of left and right hand phone usage as well as body mounted usage at the flat phantom region. 

A cover prevents evaporation of the liquid. Reference markings on the phantom allow the 

complete setup of all predefined phantom positions and measurement grids by teaching 

three points with the robot. 

Twin SAM V5.0 has the same shell geometry and is manufactured from the same material 

as Twin SAM V4.0, but has reinforced top structure. 
   

 Shell Thickness (2 ± 0.2) mm 
   

 Filling Volume Approx. 25 liters 
   

 Dimensions Length: 1000 mm  

Width: 500 mm 

Height: adjustable feet 
 

Specific Anthropomorphic Mannequin (SAM) Specifications: 
 

The phantom for handset SAR assessment testing is a low-loss dielectric shell, with shape and dimensions derived from 
the anthropometric data of the 90th percentile adult male head dimensions as tabulated by the US Army. The SAM Twin 
Phantom shell is bisected along the mid-sagittal plane into right and left halves (see Fig. E.5.2). The perimeter sidewalls of 
each phantom halves are extended to allow filling with liquid to a depth that is sufficient to minimized reflections from the 
upper surface. The liquid depth is maintained at a minimum depth of 15cm to minimize reflections from the upper surface. 

 
  

 

 

 

  

Figure E.5.1 SAM Twin 
Phantom 

Figure E.5.2 Sam Twin Phantom shell 
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E.6 ELI PHANTOM 
 

Phantom for compliance testing of handheld and body-mounted wireless devices in the 
frequency range of 30 MHz to 6 GHz. ELI is fully compatible with the IEC 62209-2 
standard and all known tissue simulating liquids. ELI has been optimized regarding its 
performance and can be integrated into our standard phantom tables. A cover prevents 
evaporation of the liquid. 
 
Reference markings on the phantom allow installation of the complete setup, including 
all predefined phantom positions and measurement grids, by teaching three points. The 
phantom is compatible with all SPEAG dosimetric probes and dipoles. ELI V5.0 has 
the same shell geometry and is manufactured from the same material as ELI4, but has 
reinforced top structure. (see Fig. F.5.1) 
 
 
ELI Phantom Specification 

Shell Thickness      (2.0 ± 0.2) mm (bottom plate) 

Dimensions          Major axis: 600 mm, Minor: 400 mm 

Filling Volume        Approx. 30 liters 

 

   E.7 Device Holder for Transmitters 
 

In combination with the Twin SAM Phantom V4.0/V4.0c, V5.0 or ELI4, the Mounting Device 

enables the rotation of the mounted transmitter device in spherical coordinates. Rotation 

point is the ear opening point. Transmitter devices can be easily and accurately positioned 

according to IEC, IEEE, FCC or other specifications. The device holder can be locked for 

positioning at different phantom sections (left head, right head, flat).  

Note: A simulating human hand is not used due to the complex anatomical and geometrical 

structure of the hand that may produce infinite number of configurations. To produce the 

worst-case condition (the hand absorbs antenna output power), the hand is omitted 

during the tests. 

 
 

  

Figure E.7.1 Mounting Device 

Figure E.6.1 ELI Phantom 
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E.8 Automated Test System Specifications 
 

 
Positioner 
 

  Robot Stäubli Unimation Corp. Robot Model: TX60L/TX90XL 
  Repeatability 0.02 mm 
  No. of axis 6 
 

Data Acquisition Electronic (DAE) System 
 Cell Controller 
  Processor Intel Xeon W-2 253/Intel Core i7-3 770 

  Clock Speed 3.70 GHz/3.40 GHz 

  Operating System Windows 11 Professional/ Windows 7 Professional 
  Data Card DASY6 PC-Board/DASY5 PC-Board 
 

 Data Converter 
  Features Signal, multiplexer, A/D converter. & control logic 
  Software DASY6/DASY5 
  Connecting Lines Optical downlink for data and status info 
   Optical uplink for commands and clock 
 

 PC Interface Card 
  Function 24 bit (64 MHz) DSP for real time processing 
   Link to DAE 4 
   16 bit A/D converter for surface detection system 
   serial link to robot 
   direct emergency stop output for robot 
 
 E-Field Probes 
  Model EX3DV4 S/N: 7898/3916/3930 
  Construction Triangular core fiber optic detection system 
  Frequency 4 MHz to 10 GHz 

  Linearity ±0.2 dB (30 MHz to 10 GHz) 
 

 Phantom 
  Phantom SAM Twin Phantom (V5.0) / ELI Phantom (V6.0) 
  Shell Material Composite 
  Thickness (2.0 ± 0.2) mm 
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Figure E.8.1 DASY5 Test System 




