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ALSAS - 10U System  
 
 

APREL Laboratories ALSAS -10U is 

fully optimized for the dosimetric 

evaluation of a broad range of 

wireless transceivers and 

antennas.  Developed in  line with 

the latest methodologies it is 

fully compliant with the technical 

and scientific requirements of 

IEEE 1528, IEC 62209  Part 1 & 2 

(draft) , CENELEC (EN50361) , 

ARIB, ACA, and the Federal 

Communications Commission. 

The system comprises of a six 

axes  articulated robot which 

utilizes a dedicated controller.  

 

ALSAS-10U has been developed 

wit h a strong f ocus on application 

development  with custom modular software/hardware for the broadest range of wireless 

testing, including dosimetry research and measur ements in various Phantoms ï SAM 

Phant om, UniPhantomÊ Universal Phantom, Universal Flat Phantom and others. Free 

space E -Field measurements of mobile devices and base station antennas can also be 

executed using ALSAS. With the current ALSAS configuration, several phantoms and 

setups can be arr anged around the system ï and since the phantoms are designed to be 

light and easy to move for interchanging between test frequencies compliance test times 

are improved.  

 

ALSAS-10U is designed to cover the frequency range from 30MHz to 6GHz as per the 

IEC 62209 Part II (draft)  standard. There is no limiting factor to the operating RF carrier 

frequency range for the ALSAS -10U system other than the phantoms chosen for testing. 

The ALSAS -10U has been designed to be modular and phantoms are integrated onto the 

Universal Workstation Ê so as to allow for complete flexibility of the measurement 

process. This unique design allows for a fully flexible system which can be built around 

the exact needs of the user.  

 

 

 ALSAS-10U can calculate multi - spot SAR and perform m ulti - cube analysis 

automatically.  

 The scanning interpolation, and extrapolation methods conform to international 

standards.  

 Probe tilt is included so as to meet IEEE 1528 and IEC 62209  Part 1 & 2  (draft)  

standards requirements.  

 Average test Time ï one comp lete single sca n (not pre -scan) is less than 12  

minutes for a standard  area and 36mm cube volume.  
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Miniature E - Field Probe ALS -E-020S  
 

The APREL Laboratories E -Field probe utilizes an orthogonally 

triangular sensor arrangement.  

 

E-Field Probes have been characterized from 30MHz to 6GHz with 

the probe diameter scientifically verified for use at frequencies 

above 3GHz eliminating the need for separate probe types.  

 

The isotropic E -Field probe used by APREL Laboratories, has been 

fully calibrated and assess ed for isotropicity and sensitivity in both 

air and tissue, including  boundary effect within a controlled ISO -

IEC 17025  accredited laboratory . 

 

SAR is assessed with the calibrated probe which can be positioned 

at a user defined or  default height (s)  of 2.4 or 4mm from phantom 

surfaces  so as to minimize any resultant boundary effect due to 

the probe being in close proximity to the phantom surface and 

provides improved  measurement uncertainty at higher frequencies.  

 

A new 2.8mm probe is now available for use a t higher frequencies 

allowing for smaller scan resolutions and greater measurement 

point density.  

 

 

 

Custom and smaller Probes are available on request  

Compliant Standards  IEEE 1528, IEC 62209 Part 1 & 2 (draft)  

Frequency Range  30 MHz ~ 6 GHz  

Sensitivity  Better than 0.8 V/(V/m) 2  

Dynamic Range SAR  0.0 01 W/kg to 100 W/kg  

Isotropic Response Axial  Typically Ñ 0.1dB 

Hemispherical isotropy  Ñ0.3 dB  or better 

Linearity  Ñ0.2 dB or better  

Probe Tip Radius  User selectable all <5 mm  

Sensor Offset  1.56 (Ñ 0.02 mm)  

Probe Length  290 mm  

Video Bandwidth  @ 500 Hz: 1 dB  

@ 1K Hz: 3 dB  

Boundary Effect  Less than 2% for distances greater than 2.4 mm  

Material  ErtalyteÊ 

Connector  6 Pin Bayonet  
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Universal Device Positioner ALS - H- E- SET- 2  

 
The APREL Laboratories Universal Device Positioner has 

been developed so as to allow complete freedom of 

movement of a DUT.  Developed to hold the DUT in the 

equivalent of free space to avoid additional loading 

attributable to the material used in the construction of the 

positioner so as to reduce measurement uncertainty.  
 

Positioner has a built - in 15 degree feature used for  fast and 

accurate  touch to tilt movement.  
 

The APREL device positioner can hold in -place devices such 

as handsets, smart phones, Clam shell  phones, PDAôs and  small size tablet PC ôs. 
 

The device positioner can be  used for  HAC testing (Hearing Aid Compatibility).  
 

When used with the Universal Work Station and its adjustable shelves, the positioner 

provides 8 degrees of  motion, and does not require the user to crouch or sit on the floor 

(a stool or chair can be used) when positioning the DUT against a phantom.  
 

Optional additional clamping mechanisms are available to pre -

mount the test device (useful for QA testing)  

 

Compliant Standards  IEEE 1528, IEC 62209 Part 1 & 2 (draft)  

Dielectric c onstant  Less than 5.0  

Loss Tangent  Less than 0.05  

Number of Axis  6 axis freedom of movement (8 when utilized with 

ALSAS-10U Workstation  

Translation Along MB Line  Ñ 76.2 mm 

Translation Along NF Line  Ñ 38.1 mm 

Translation Along Z Axis  Ñ 25.4 mm (expandable up to 500 mm)  

Rotation Around MB Line (yaw)  Ñ10Á 

Rotation Around NF (pitch)  Ñ 30Á 

Line  Rotation (roll)  360Á full circle 

Maximum Grip Range  0 mm to 150 mm  

Material  Resistant to DGBE and all other tissue stimulant 

materials as listed in IEEE 1528  Annex C.1 .  

Tilt Movement  Full movement with built -in 15Á gauge 
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6 Axis Articulated Robot ALS - F3  
 
 
ALSAS-10U utilizes a six axis articulated robot, which is 

controlled using a Pentium based real - time movement 

controller. The movement kinematics engine utilizes 

proprietary (Thermo CRS) interpolation and extrapolation  

algorithms, which allow full freedom of movement for 

each of the six joints within the working envelope.  

 

The accuracy of the probe tip positioning over the 

measurement area is better than 0.05 mm.  

  

The robot is capable of moving the probe to angles 

gre ater than 30  .  

 
 

 
 
Robot positioning repeatability should only be used as a reference when a process has 

been developed for  repeated point to point detection. This value is not relevant to SAR 

measurements as it is not expected that a user would measure the exact same 

condition** more than 100 times (as per the robotic manufacturers standard for 

determining the positional repe atability).  

 

**Condition specified above with respect to SAR measurements would reflect a process 

executed on  a DUT which has been defined, characterized, setup and measured 

repeatedly without any changes to the setup condition fo r  more than  100 times.   

 

NOTE:  

The most important factor is not the robot repeatability itself, but the probe mounting 

and surface detection system. Every measurement point for compliance (eg. FCC) 

processes must be dynamically detected using a PMDPS.  

Robot/Controller 

Manufacturer  

Thermo CRS  

Power Supply  Single phase 110 -220 60Hz with applicable country kit  

Number of Axis  Six independently controlled axis  

Positioning Resolution  0.05mm (repeatability)  

Controller Type  Pentium based CROSS system  

Robot Reach  710 mm  

Repeatability  0.05mm or better  

Probe protection  Built in ñemergency stopò  

Communication  RS232 and LAN compatible  
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APREL SAM Phantoms ALS -P-SA M-L / ALS - P-SAM -R 

 
 
The APREL Laboratories SAM phantoms have been designed 

so as to aid repeatability and positioning for any DUT. 

Developed using the IEEE SAM CAD file they are fully 

compliant with the requirements for IEEE 1528, IEC 62209 

Part 1 and 2 (draft)  and FCC Supplement C. Both the left 

and right SAM phantoms are sagitally cut and can be 

interchangeable  on the Universal Workstation . The 

phantoms are transparent and include the IEEE 1528 grid 

with visible NF and MB lines. The phantom is surrounded  by 

an Acrylic Polymer Blend frame, which adds additional 

support and load bearing characteristics.  

 
 

Compliant Standards  IEEE-1528, IEC 62209 Part 1 & 2 (draft)  

SAM  In accordance with the IEEE 1528 standard  

Material  Composite urethane which allows for  the device to be 

viewed through the phantom, resistant to DGBE  

Phantom Shell Shape 

Tolerance  

Fully calibrated to be better than  0.2 mm  

Frame Material  Corian È 

Tissue Simulation Volume  7 liter with 15.0  0.5 cm  tissue  

Thickness  2 mm  0.2 mm  

6 mm   0.2 mm at NF/MB intersection  

Loss Tangent  <0.05  

Relative Permittivity  <5  

Resistant to Solvents  Resistant to all solvents used for tissue manufacturing 

detailed in IEEE 1528  

 Load Deflection  <1mm with sugar water compositions  

Manufacturing Process  Injection Molded  

Phantom Weight  Less than 10kg when filled with 15cm of simulation 

tissue  
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APREL Universal Phantom ALS - P- UP - 1  
 

 

The APREL Laboratories Universal Phantom has been developed 

as an engineering tool for both compliance and development. It 

is used on the ALSAS 10U as a system validation phantom and 

can be integrated freely onto other SAR measurement systems. 

The unique design allows repeatable measurements for all 

devices, including handsets, PDA units, laptop computers, and 

validation dipole s. The APREL Laboratories Universal Phantom 

has been fully validated both experimentally from 800MHz to 

6GHz and numerically using Remcom XFDTD numerical 

software.  

 

The shell thickness is 2 mm overall, with a 4 mm spacer 

located at the NF/MB intersection providing an overall thickness 

of 6mm in line with the requirements of international 

standards . The design allows for fast and accurate SAR 

measurements, of handsets , by allowing the co nservative SAR 

to be evaluated at one frequency/channel  commensurate wi th 

both left and right experiments in one measurement. The 

phantom is surrounded by an Acrylic Polymer Blend frame, 

which adds additional support and load bearing characteristics.  
 

 

Compliant Standards  IEEE-1528, IEC 62209 Part 1 & 2 (draft) , CENELEC, and 

others  

Manufacturing Process  Injection molded  

Material  Vivac  

Phantom Shell Shape 

Tolerance  

Less than  0.2 mm  

Frame Material  Corian È 

Tissue Simulation 

Volume  

8 liter with 15.0  0.5 cm  tissue  

Thickness  2mm  0.2mm  

6mm at NF/MB intersection  

Loss Tan gent  <0.05  

Relative Permittivity  <5  

Resistant to Solvents  Resistant to all solvents detailed in IEEE 1528  

Load Deflection  <1mm with heaviest tissue ( sugar water compositions )  

Dimensions  Length 220mm x breadth 170mm  

Phantom Weight  Less than 10kg when filled with 15cm of simulation 

tissue  
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Additional Phantom Specification Details   
 
Phantoms have been designed for easy transportation, storage and maintenance.  The 

Universal Work Station Ê allows for fast change over of phantoms which speeds up the 

measurement process by over 2hours per frequency change when compared to twin 

phantoms.  

 

Potential time saving of 1 day per 5 day week and over 52 days per year,  

 

Time savings based on the following figures,  

 

1 day = 10hours  

1 week = 50 hours  

2 frequencies per day (1 change)  = 2hours saving  

 

 

 

 

 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 

 


