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Appendix for the Report 

Dosimetric Assessment of the  
Portable Device Datalogic ELF  

 (FCC ID: U4G0040) 
 

According to the FCC Requirements 
 

Calibration Data 
 
 
 

August 09, 2010 

IMST GmbH 
Carl-Friedrich-Gauß-Str. 2 

D-47475 Kamp-Lintfort 
 

 

Customer 

7 layers AG 
Borsigstr. 11 

40880 Ratingen 
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Calibration Certificate 

Certificate No: Cal_D835V2_SN437_0410  

Object:  D835V2 SN: 437  

Date of Calibration: April 7, 2010  

Next Calibration: April 2012  

Object Condition: In Tolerance  

Calibration Equipment used: 

Test Equipment Serial Number 
Last 

calibration 
Calibrated by 

Next 
calibration

Powermeter E4416A GB41050414 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784162174-1) 

Dec 10 

Power Sensor E9301H US40010212 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041195-1) 

Dec 10 

Powermeter E4417A GB41050441 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1674038198-1) 

Dec 10 

Power Sensor E9301A MY41495584 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041307-1) 

Dec 10 

Network Analyzer E5071C MY46103220 Aug 09 
Rohde& Schwarz 

(14967-DKD-00201-
2009-08) 

Aug 10 

Reference Probe EX3DV4 SN 1579 Jan 10 SPEAG, No ET3-
1579_Jan10 Jan 11 

DAE3 SN 631 Sep 09 SPEAG, No DAE4-
631_Sep09 Sep 10 
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Calibration is performed according the following standards: 

IEEE 1528-2003 

"IEEE Recommended Practice for Determining the Peak Spatial - Averaged Specific Absorption 
Rate (SAR) in the Human Head from Wireless Communication Devices: Measurement 
Technique", December 2003 

IEC 62209-1 

"Procedure to measure the Specific Absorption Rate (SAR) for hand - held devices used in close 
proximity to the ear (frequency range of 300 MHz to 3GHz)", February 2005 

Federal Communications Commission Office of Engineering & Technologies (FCCOET) 

"Evaluating Compliance wit FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and Portable 
Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", Supplement C 
(Edition 01-01) to Bulletin 65 

Additional Documentation: DASY 4 System Handbook 
 

prepared by:   reviewed by: 
Alexander Rahn André van den Bosch 
test engineer quality assurance engineer

 
08/ABo 
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Measurement Conditions 

DASY Version: Dasy 4;  V4.7 

Phantom:  SAM Phantom 1059 

Distance Dipole Center – TSL: 15mm With spacer 

Zoom Scan res. dx, dy, dz = 5mm   

Frequency:  835 MHz ± 1MHz   
 

Head TSL Parameters 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 41.50 0.90 
Measured Body TSL 
Parameters 22.0 41.10 ± 6% 0.91 S/m ± 6%

 

 

SAR result with Head TSL 

A
ve

ra
ge

d 
ov

er
 

1g
 

SAR measured 250mW input power 2.56 mW/g 
SAR normalized normalized to 1W 10.24 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 10.15 mW/g ± 16.5 % 

(k=2) 

A
ve

ra
ge

d 
ov

er
 

10
g 

SAR measured 250mW input power 1.66 mW/g 
SAR normalized normalized to 1W 6.64 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
6.60 mW/g ± 16.5 % 

(k=2) 
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Body TSL Parameters 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 55.20 0.97 
Measured Body TSL 
Parameters 22.0 55.70 ± 6% 1.00 S/m ± 6%

 

 

SAR result with Body TSL 

A
ve

ra
ge

d 
ov

er
 

1g
 

SAR measured 250mW input power 2.49 mW/g 
SAR normalized normalized to 1W 9.96 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 9.83 mW/g ± 16.5 % 

(k=2) 

A
ve

ra
ge

d 
ov

er
 

10
g 

SAR measured 250mW input power 1.62 mW/g 
SAR normalized normalized to 1W 6.48 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
6.44 mW/g ± 16.5 % 

(k=2) 

 

General Antenna Parmeters 

Antenna Parameter with Head 
TSL 

Impedance, transformed to feed point 46.34 jΩ - 4.8 jΩ 
Return Loss -24.06 dB 

Antenna Paramter with Body 
TSL 

Impedance, transformed to feed point 49.35 jΩ - 8.93 jΩ 
Return Loss -20.94 dB 

After long term use with 100W radiated power, only a slight warming of the dipole near the 
feedpoint can be measured. The dipole is made of standard semigrid coaxial cable. The center 
conductor of the feeding line is directly connected to the second arm of the dipole. The antenna is 
therefore short-circuited for DC signals. 

 

Additional EUT Data 
Manufactured by: SPEAG 
Manufactured on: December 15, 2000 
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SAR results with Head TSL
 
Test Laboratory: Imst GmbH, DASY Yellow (II); File Name: 070410_y_1579.da4 

DUT: Dipole 835 MHz SN437; Type: D835V2; Serial: D835V2 - SN:437 
Program Name: System Performance Check at 835 MHz 

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 835 MHz; σ = 0.91 mho/m; εr = 41.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: ET3DV6R - SN1579; ConvF(6.34, 6.34, 6.34); Calibrated: 20.01.2010 
- Sensor-Surface: 4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn631; Calibrated: 14.09.2009 
- Phantom: SAM Sugar 1059; Type: Speag; Serial: 1059 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 2.80 mW/g 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 57.5 V/m; Power Drift = -0.070 dB 
Peak SAR (extrapolated) = 3.77 W/kg 
SAR(1 g) = 2.56 mW/g; SAR(10 g) = 1.66 mW/g 
Maximum value of SAR (measured) = 2.78 mW/g 
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Impedance Measurements Plot for Head TSL 
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SAR results with Body TSL
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 070410_b_1579.da4 

DUT: Dipole 835 MHz SN437; Type: D835V2; Serial: D835V2 - SN:437 
Program Name: System Performance Check at 835 MHz 

Communication System: CW; Frequency: 835 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 835 MHz; σ = 1 mho/m; εr = 55.7; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: ET3DV6R - SN1579; ConvF(6.21, 6.21, 6.21); Calibrated: 20.01.2010 
- Sensor-Surface: 4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn631; Calibrated: 14.09.2009 
- Phantom: SAM Sugar 1059; Type: Speag; Serial: 1059 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=15mm, dy=15mm 
Maximum value of SAR (measured) = 2.49 mW/g 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 52.7 V/m; Power Drift = -0.060 dB 
Peak SAR (extrapolated) = 3.61 W/kg 
SAR(1 g) = 2.49 mW/g; SAR(10 g) = 1.62 mW/g 
Maximum value of SAR (measured) = 2.69 mW/g 
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Impedance Measurements Plot for Body TSL 
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Calibration Certificate 

Certificate No: Cal_D1900V2_SN5d051_0909   

Object:  D1900V2 SN: 5d051   

Date of Calibration: September 09, 2009   

Next Calibration: September 2011   

Object Condition: In Tolerance   

Calibration Equipment used: 

Test Equipment Serial Number 
Last 

calibration 
Calibrated by 

Next 
calibration

Powermeter E4416A GB41050414 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784162174-1) 

Dec 10 

Power Sensor E9301H US40010212 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041195-1) 

Dec 10 

Powermeter E4417A GB41050441 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1674038198-1) 

Dec 10 

Power Sensor E9301A MY41495584 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041307-1) 

Dec 10 

Network Analyzer E5071C MY46103220 Aug 09 
Rohde& Schwarz 

(14967-DKD-00201-
2009-08) 

Aug 10 

Reference Probe ET3DV6 SN 1669 Feb 09 SPEAG, No ET3-
1669_Feb09 Feb 10 

DAE3 SN 335 Feb 09 SPEAG, No DAE3-
335_Feb09 Feb 10 
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Calibration is performed according the following standards: 

IEEE 1528-2003 

"IEEE Recommended Practice for Determining the Peak Spatial - Averaged Specific Absorption 
Rate (SAR) in the Human Head from Wireless Communication Devices: Measurement 
Technique", December 2003 

IEC 62209-1 

"Procedure to measure the Specific Absorption Rate (SAR) for hand - held devices used in close 
proximity to the ear (frequency range of 300 MHz to 3GHz)", February 2005 

Federal Communications Commission Office of Engineering & Technologies (FCCOET) 

"Evaluating Compliance wit FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and Portable 
Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", Supplement C 
(Edition 01-01) to Bulletin 65 

Additional Documentation: DASY 4 System Handbook 
 

prepared by:   reviewed by: 
Alexander Rahn André van den Bosch 
test engineer quality assurance engineer

 
08/ABo 
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Measurement Conditions 

DASY Version: Dasy 4;  V4.7 

Phantom:  SAM Phantom 1340 

Distance Dipole Center – TSL: 10mm With spacer 

Zoom Scan res. dx, dy, dz = 5mm   

Frequency:  1900 MHz ± 1MHz   
 
 
 
 

Head TSL Parameters 
  Temperature Permittivity Conductivity

Nominal Head TSL Parameters 22.0 40.0 1.40 
Measured Head TSL 
Parameters 22.0 40.3 ± 6% 1.45 S/m ± 6%

  
 
 

SAR result with Head TSL 

A
ve

ra
ge

d 
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1g
 

SAR measured 250mW input power 9.10 mW/g 
SAR normalized normalized to 1W 36.40 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 35.90 mW/g ± 16.5 % 
(k=2) 

A
ve

ra
ge

d 
ov

er
 

10
g 

SAR measured 250mW input power 4.76 mW/g 
SAR normalized normalized to 1W 19.04 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 18.96 mW/g ± 16.5 % 
(k=2) 
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Body TSL Parameters 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 53.30 1.52 
Measured Body TSL 
Parameters 22.0 52.90 ± 6% 1.54 S/m ± 6%

 

 

SAR result with Body TSL 

A
ve

ra
ge

d 
ov

er
 

1g
 

SAR measured 250mW input power 9.42 mW/g 
SAR normalized normalized to 1W 37.68 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 37.28 mW/g ± 16.5 % 

(k=2) 

A
ve

ra
ge

d 
ov

er
 

10
g 

SAR measured 250mW input power 4.97 mW/g
SAR normalized normalized to 1W 19.88 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
19.77 mW/g ± 16.5 % 

(k=2) 

 

General Antenna Parmeters 
Antenna Parameters with Head 
TSL 

Impedance, transformed to feed point 48.2 jΩ - 1.3 jΩ 
Return Loss -33.0 dB 

Antenna Parameter with Body 
TSL 

Impedance, transformed to feed point 53.9 jΩ - 0.4 jΩ 
Return Loss -28.3 dB 

After long term use with 100W radiated power, only a slight warming of the dipole near the 
feedpoint can be measured. The dipole is made of standard semigrid coaxial cable. The center 
conductor of the feeding line is directly connected to the second arm of the dipole. The antenna is 
therefore short-circuited for DC signals. 

 

Additional EUT Data 
Manufactured by: SPEAG 
Manufactured on: January 15, 1998 
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SAR result with Head TSL 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 090909_b_1669.da4 

DUT: Dipole 1900 MHz SN: 5d051; Type: D1900V2; Serial: D1900V2 - SN5d051 
Program Name: System Performance Check at 1900 MHz 

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 1900 MHz; σ = 1.45 mho/m; εr = 40.3; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: ET3DV6R - SN1669; ConvF(5.11, 5.11, 5.11); Calibrated: 10.02.2009 
- Sensor-Surface: 4mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 09.02.2009 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (measured) = 10.4 mW/g 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 91.3 V/m; Power Drift = -0.152 dB 
Peak SAR (extrapolated) = 15.9 W/kg 
SAR(1 g) = 9.1 mW/g; SAR(10 g) = 4.76 mW/g 
Maximum value of SAR (measured) = 10.3 mW/g 
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SAR result with Body TSL 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 090909_b_1669.da4 

DUT: Dipole 1900 MHz SN: 5d051; Type: D1900V2; Serial: D1900V2 - SN5d051 
Program Name: System Performance Check at 1900 MHz 

Communication System: CW; Frequency: 1900 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 1900 MHz; σ = 1.54 mho/m; εr = 52.9; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: ET3DV6R - SN1669; ConvF(4.69, 4.69, 4.69); Calibrated: 10.02.2009 
- Sensor-Surface: 4mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 09.02.2009 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (measured) = 10.1 mW/g 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 86.1 V/m; Power Drift = -0.064 dB 
Peak SAR (extrapolated) = 16.5 W/kg 
SAR(1 g) = 9.42 mW/g; SAR(10 g) = 4.97 mW/g 
Maximum value of SAR (measured) = 10.7 mW/g 
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Impedance Measurements Plot for Head TSL 
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Impedance Measurements Plot for Body TSL 
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Calibration Certificate 

Certificate No: Cal_D2450V2_SN709_1209   

Object:  D2450V2 SN: 709   

Date of Calibration: December 09, 2009   

Next Calibration: December 2011   

Object Condition: In Tolerance   

Calibration Equipment used: 

Test Equipment Serial Number 
Last 

calibration 
Calibrated by 

Next 
calibration

Powermeter E4416A GB41050414 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784162174-1) 

Dec 10 

Power Sensor E9301H US40010212 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041195-1) 

Dec 10 

Powermeter E4417A GB41050441 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1674038198-1) 

Dec 10 

Power Sensor E9301A MY41495584 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041307-1) 

Dec 10 

Network Analyzer E5071C MY46103220 Aug 09 
Rohde& Schwarz 

(14967-DKD-00201-
2009-08) 

Aug 10 

Reference Probe EX3DV4 SN 3536 Sep 09 SPEAG, No EX-
3536_Sep09 Sep 10 

DAE4 SN 661 Sep 09 SPEAG, No DAE4-
661_Sep09 Sep 10 



Cal_D2450V2_SN709_1209  Page 2 of 8 

  

 

Calibration is performed according the following standards: 

IEEE 1528-2003 

"IEEE Recommended Practice for Determining the Peak Spatial - Averaged Specific Absorption 
Rate (SAR) in the Human Head from Wireless Communication Devices: Measurement 
Technique", December 2003 

IEC 62209-1 

"Procedure to measure the Specific Absorption Rate (SAR) for hand - held devices used in close 
proximity to the ear (frequency range of 300 MHz to 3GHz)", February 2005 

Federal Communications Commission Office of Engineering & Technologies (FCCOET) 

"Evaluating Compliance wit FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and Portable 
Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", Supplement C 
(Edition 01-01) to Bulletin 65 

Additional Documentation: DASY 4 System Handbook 
 

prepared by:   reviewed by: 
Alexander Rahn André van den Bosch 
test engineer quality assurance engineer

 
08/ABo 

 

 

 

 

 

 



Cal_D2450V2_SN709_1209  Page 3 of 8 

  

 

Measurement Conditions 

DASY Version: Dasy 4;  V4.7 

Phantom:  SAM Phantom 1341 

Distance Dipole Center – TSL: 10mm With spacer 

Zoom Scan res. dx, dy, dz = 5mm   

Frequency:  2450 MHz ± 1MHz   
 
 
 
 

Head TSL Parameters 
  Temperature Permittivity Conductivity

Nominal Head TSL Parameters 22.0 39.20 1.80 
Measured Head TSL 
Parameters 22.0 40.2 ± 6% 1.84 S/m ± 6%

  
 
 

SAR result with Head TSL 

A
ve

ra
ge

d 
ov

er
 

1g
 

SAR measured 250mW input power 13.60 mW/g 
SAR normalized normalized to 1W 54.40 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 54.58 mW/g ± 16.5 % 
k=2) 

A
ve

ra
ge

d 
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er
 

10
g 

SAR measured 250mW input power 6.16 mW/g 
SAR normalized normalized to 1W 24.64 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 24.78 mW/g ± 16.5 % 
(k=2) 



Cal_D2450V2_SN709_1209  Page 4 of 8 

  

 

Body TSL Parameters 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 52.70 1.95 
Measured Body TSL 
Parameters 22.0 51.70 ± 6% 2.00 S/m ± 6%

 

 

SAR result with Body TSL 

A
ve

ra
ge

d 
ov
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1g
 

SAR measured 250mW input power 13.20 mW/g 
SAR normalized normalized to 1W 52.80 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 51.76 mW/g ± 16.5 % 

(k=2) 

A
ve

ra
ge

d 
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er
 

10
g 

SAR measured 250mW input power 6.01 mW/g
SAR normalized normalized to 1W 24.04 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
23.81 mW/g ± 16.5 % 

(k=2) 

 

General Antenna Parmeters 
Antenna Parameters with Head 
TSL 

Impedance, transformed to feed point 49.7 jΩ - 1.23 jΩ 
Return Loss -37.97 dB 

Antenna Parameter with Body 
TSL 

Impedance, transformed to feed point 50.8 jΩ - 1.27 jΩ 
Return Loss -36.55 dB 

After long term use with 100W radiated power, only a slight warming of the dipole near the 
feedpoint can be measured. The dipole is made of standard semigrid coaxial cable. The center 
conductor of the feeding line is directly connected to the second arm of the dipole. The antenna is 
therefore short-circuited for DC signals. 

 

Additional EUT Data 
Manufactured by: SPEAG 
Manufactured on: July 5, 2002 
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SAR result with Head TSL 
 
Test Laboratory: Imst GmbH, DASY Yellow (II); File Name: 091209_y_3536.da4 

DUT: Dipole 2450 MHz SN: 709; Type: D2450V2; Serial: D2450V2 - SN:709 
Program Name: System Performance Check at 2450 MHz 

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 2450 MHz; σ = 1.84 mho/m; εr = 40.2; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(7.59, 7.59, 7.59); Calibrated: 18.09.2009 
- Sensor-Surface: 4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn631; Calibrated: 14.09.2009 
- Phantom: SAM Glycol 1340; Type: QD 000 P40 CB; Serial: TP-1340 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (measured) = 15.3 mW/g 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 91.4 V/m; Power Drift = 0.016 dB 
Peak SAR (extrapolated) = 29.6 W/kg 
SAR(1 g) = 13.6 mW/g; SAR(10 g) = 6.16 mW/g 
Maximum value of SAR (measured) = 15.2 mW/g 
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SAR result with Body TSL 
 
Test Laboratory: Imst GmbH, DASY Yellow (II); File Name: 081209_y_3536.da4 

DUT: Dipole 2450 MHz SN: 709; Type: D2450V2; Serial: D2450V2 - SN:709 
Program Name: System Performance Check at 2450 MHz 

Communication System: CW; Frequency: 2450 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 2450 MHz; σ = 2 mho/m; εr = 51.7; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(7.57, 7.57, 7.57); Calibrated: 18.09.2009 
- Sensor-Surface: 4mm (Mechanical Surface Detection) 
- Electronics: DAE4 Sn631; Calibrated: 14.09.2009 
- Phantom: SAM Glycol 1340; Type: QD 000 P40 CB; Serial: TP-1340 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (7x7x1): Measurement grid: dx=10mm, dy=10mm 
Maximum value of SAR (measured) = 15.0 mW/g 
d=10mm, Pin=250mW/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm 
Reference Value = 86.9 V/m; Power Drift = 0.016 dB 
Peak SAR (extrapolated) = 28.0 W/kg 
SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.01 mW/g 
Maximum value of SAR (measured) = 15.1 mW/g 
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Impedance Measurements Plot for Head TSL 
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Impedance Measurements Plot for Body TSL 
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Calibration Certificate 

Certificate No: Cal_D5GHzV2_SN1028_0410   

Object:  D5GHzV2 SN: 1028   

Date of Calibration: April 27, 2010   

Next Calibration: April 2012   

Object Condition: In Tolerance   

Calibration Equipment used: 

Test Equipment Serial Number 
Last 

calibration 
Calibrated by 

Next 
calibration

Powermeter E4416A GB41050414 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784162174-1) 

Dec 10 

Power Sensor E9301H US40010212 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041195-1) 

Dec 10 

Powermeter E4417A GB41050441 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1674038198-1) 

Dec 10 

Power Sensor E9301A MY41495584 Dec 08 
Agilent Techn. 

(ISO/IEC 17025,    
1-1784041307-1) 

Dec 10 

Network Analyzer E5071C MY46103220 Aug 09 
Rohde& Schwarz 

(14967-DKD-00201-
2009-08) 

Aug 10 

Reference Probe EX3DV4 SN 3536 Sep 09 SPEAG, No EX-
3536_Sep09 Sep 10 

DAE4 SN 335 Feb 10 SPEAG, No DAE3-
335_Feb10 Feb 11 
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Calibration is performed according the following standards: 

IEC 62209-1 

"Procedure to measure the Specific Absorption Rate (SAR) for hand - held devices used in close 
proximity to the ear (frequency range of 300 MHz to 3GHz)", February 2005 

IEC 62209-2 
"Evaluation of Human Exposure to Radio Frequency Fields from Handheld and Body-Mounted 
Wireless Communication Devices in the Frequency Range of 30 MHz to 6 GHz: Human models, 
Instrumentation, and Procedures ", Part 2: “Procedure to determine the Specific Absorption Rate 
(SAR) for including accessories and multiple transmitters” Edition 1.0, 2010-01 
 

Federal Communications Commission Office of Engineering & Technologies (FCCOET) 

"Evaluating Compliance wit FCC Guidelines for Human Exposure to Radiofrequency 
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and Portable 
Devices with FCC Limits for Human Exposure to Radiofrequency Emissions", Supplement C 
(Edition 01-01) to Bulletin 65 

Additional Documentation: DASY 4/5 System Handbook 
 

prepared by:   reviewed by: 
Alexander Rahn André van den Bosch 
test engineer quality assurance engineer

 
08/ABo 
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Measurement Conditions 
DASY Version: Dasy 4;  V4.7 
Phantom: SAM Phantom 1176 
Distance Dipole Center – TSL: 10mm With spacer 
Area Scan res. dx, dy = 7.5mm   
Zoom Scan res. dx, dy = 4.3mm, dz = 3mm   

Frequency: 
5200 MHz ± 1MHz 
5500 MHz ± 1MHz 
5800 MHz ± 1MHz 

 

 

Head TSL Parameters at 5200 MHz

  Temperature Permittivity Conductivity

Nominal Head TSL Parameters 22.0 36.0 4.66 
Measured Head TSL 
Parameters 22.0 37.5 ± 6% 4.89 S/m ± 6%

 

SAR result with Head TSL at 5200 MHz 
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SAR measured 250 mW input power 20.90 
SAR normalized normalized to 1W 83.60 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 84.41 mW/g ± 16.5 % 
k=2) 
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10
g 

SAR measured 250 mW input power 5.96 mW/g 
SAR normalized normalized to 1W 23.84 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 24.16 mW/g ± 16.5 % 
(k=2) 

 

Head TSL Parameters at 5500 MHz 
  Temperature Permittivity Conductivity

Nominal Head TSL Parameters 22.0 35.6 4.96 
Measured Head TSL 
Parameters 22.0 36.8 ± 6% 5.21 S/m ± 6%

  

SAR result with Head TSL at 5500 MHz 
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SAR measured 250 mW input power 21.50 mW/g 
SAR normalized normalized to 1W 86.00 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 86.76 mW/g ± 16.5 % 
k=2) 
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SAR measured 250 mW input power 6.00 mW/g 
SAR normalized normalized to 1W 24.00 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 24.27 mW/g ± 16.5 % 
(k=2) 
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Head TSL Parameters at 5800 MHz 
  Temperature Permittivity Conductivity

Nominal Head TSL Parameters 22.0 35.3 5.27 
Measured Head TSL 
Parameters 22.0 36.1 ± 6% 5.53 S/m ± 6%

 

SAR result with Head TSL at 5800 MHz 
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SAR measured 250 mW input power 20.80 mW/g 
SAR normalized normalized to 1W 83.20 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 83.76 mW/g ± 16.5 % 
k=2) 

A
ve

ra
ge

d 
ov

er
 

10
g 

SAR measured 250 mW input power 5.82 mW/g 
SAR normalized normalized to 1W 23.28 mW/g 

SAR for nominal Head TSL parameters normalized to 1W 23.45 mW/g ± 16.5 % 
(k=2) 
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Body TSL Parameters at 5200 MHz 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 49.0 5.30 
Measured Body TSL 
Parameters 22.0 47.3 ± 6% 5.38 S/m ± 6%

 

SAR result with Body TSL at 5200 MHz 
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SAR measured 250 mW input power 20.10 mW/g 
SAR normalized normalized to 1W 80.40 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 79.98 mW/g ± 16.5 % 

(k=2) 
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SAR measured 250 mW input power 5.69 mW/g
SAR normalized normalized to 1W 22.76 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
22.64 mW/g ± 16.5 % 

(k=2) 

 

Body TSL Parameters at 5500 MHz 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 48.6 5.65 
Measured Body TSL 
Parameters 22.0 46.80 ± 6% 5.84 S/m ± 6%

 

SAR result with Body TSL at 5500 MHz 
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SAR measured 250 mW input power 21.20 mW/g 
SAR normalized normalized to 1W 84.80 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 84.29 mW/g ± 16.5 % 

(k=2) 
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SAR measured 250 mW input power 5.84 mW/g
SAR normalized normalized to 1W 23.36 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
23.17 mW/g ± 16.5 % 

(k=2) 
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Body TSL Parameters at 5800 MHz 
  Temperature Permittivity Conductivity

Nominal Body TSL Parameters 22.0 48.20 6.00 
Measured Body TSL 
Parameters 22.0 46.10 ± 6% 6.29 S/m ± 6%

 

SAR result with Body TSL at 5800 MHz 

A
ve
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SAR measured 250 mW input power 19.10 mW/g 
SAR normalized normalized to 1W 76.40 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 75.90 mW/g ± 16.5 % 

(k=2) 

A
ve

ra
ge

d 
ov

er
 

10
g 

SAR measured 250 mW input power 5.32 mW/g
SAR normalized normalized to 1W 21.28 mW/g 

SAR for nominal Body TSL parameters normalized to 1W 
21.08 mW/g ± 16.5 % 

(k=2) 

 

General Antenna Parmeters at 5200 MHz 
Antenna Parameters with Head 
TSL 

Impedance, transformed to feed point 44.6 Ω – 6.96 jΩ 
Return Loss -20.68 dB 

Antenna Parameter with Body 
TSL 

Impedance, transformed to feed point 45.4 Ω - 4.59 jΩ 
Return Loss -23.38 dB 

General Antenna Parmeters at 5500 MHz 
Antenna Parameters with Head 
TSL 

Impedance, transformed to feed point 50.0 Ω - -5.06 jΩ 
Return Loss -25.93 dB 

Antenna Parameter with Body 
TSL 

Impedance, transformed to feed point 51.3 Ω - -2.48 jΩ 
Return Loss -25.93 dB 

General Antenna Parmeters at 5800 MHz 
Antenna Parameters with Head 
TSL 

Impedance, transformed to feed point 59.3 Ω - -0.50 jΩ 
Return Loss -21.35 dB 

Antenna Parameter with Body 
TSL 

Impedance, transformed to feed point 57.6 Ω - 3.40 jΩ 
Return Loss -22.25 dB 

After long term use with 40W radiated power, only a slight warming of the dipole near the 
feedpoint can be measured. The dipole is made of standard semigrid coaxial cable. The center 
conductor of the feeding line is directly connected to the second arm of the dipole. The antenna is 
therefore short-circuited for DC signals. 
 

Additional EUT Data 
Manufactured by: SPEAG 
Manufactured on: July 9, 2004 
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SAR result with Head TSL at 5200 MHz 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 270410_b_3536_5200.da4 

DUT: Dipole 5GHz SN: 1028; Type: D5GHzV2; Serial: D5GHzV2 - SN:1028 
Program Name: System Performance Check at 5200 MHz 

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5200 MHz; σ = 4.89 mho/m; εr = 37.5; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(5.24, 5.24, 5.24); Calibrated: 18.09.2009 
- Sensor-Surface: 2mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 10.02.2010 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (14x14x1): Measurement grid: dx=7.5mm, dy=7.5mm 
Maximum value of SAR (measured) = 37.3 mW/g 
d=10mm, Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm 
Reference Value = 89.7 V/m; Power Drift = -0.063 dB 
Peak SAR (extrapolated) = 85.3 W/kg 
SAR(1 g) = 20.9 mW/g; SAR(10 g) = 5.96 mW/g 
Maximum value of SAR (measured) = 39.9 mW/g 
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SAR result with Head TSL at 5500 MHz 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 270410_b_3536_5500.da4 

DUT: Dipole 5GHz SN: 1028; Type: D5GHzV2; Serial: D5GHzV2 - SN:1028 
Program Name: System Performance Check at 5500 MHz 

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5500 MHz; σ = 5.21 mho/m; εr = 36.8; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(4.93, 4.93, 4.93); Calibrated: 18.09.2009 
- Sensor-Surface: 2mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 10.02.2010 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (14x14x1): Measurement grid: dx=7.5mm, dy=7.5mm 
Maximum value of SAR (measured) = 38.6 mW/g 
d=10mm, Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm 
Reference Value = 87.5 V/m; Power Drift = 0.065 dB 
Peak SAR (extrapolated) = 94.5 W/kg 
SAR(1 g) = 21.5 mW/g; SAR(10 g) = 6 mW/g 
Maximum value of SAR (measured) = 42.5 mW/g 
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SAR result with Head TSL at 5800 MHz 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 270410_b_3536_5800.da4 

DUT: Dipole 5GHz SN: 1028; Type: D5GHzV2; Serial: D5GHzV2 - SN:1028 
Program Name: System Performance Check at 5800 MHz 

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5800 MHz; σ = 5.53 mho/m; εr = 36.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(4.63, 4.63, 4.63); Calibrated: 18.09.2009 
- Sensor-Surface: 2mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 10.02.2010 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (14x14x1): Measurement grid: dx=7.5mm, dy=7.5mm 
Maximum value of SAR (measured) = 39.4 mW/g 
d=10mm, Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm 
Reference Value = 85.1 V/m; Power Drift = 0.024 dB 
Peak SAR (extrapolated) = 91.7 W/kg 
SAR(1 g) = 20.8 mW/g; SAR(10 g) = 5.82 mW/g 
Maximum value of SAR (measured) = 40.1 mW/g 
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SAR result with Body TSL at 5200 MHz 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 260410_b_3536_5200.da4 

DUT: Dipole 5GHz SN: 1028; Type: D5GHzV2; Serial: D5GHzV2 - SN:1028 
Program Name: System Performance Check at 5200 MHz 

Communication System: CW; Frequency: 5200 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5200 MHz; σ = 5.38 mho/m; εr = 47.3; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(4.54, 4.54, 4.54); Calibrated: 18.09.2009 
- Sensor-Surface: 2mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 10.02.2010 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (14x14x1): Measurement grid: dx=7.5mm, dy=7.5mm 
Maximum value of SAR (measured) = 35.2 mW/g 
d=10mm, Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm 
Reference Value = 85.5 V/m; Power Drift = 0.071 dB 
Peak SAR (extrapolated) = 75.9 W/kg 
SAR(1 g) = 20.1 mW/g; SAR(10 g) = 5.69 mW/g 
Maximum value of SAR (measured) = 38.1 mW/g 
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SAR result with Body TSL at 5500 MHz 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 260410_b_3536_5500.da4 

DUT: Dipole 5GHz SN: 1028; Type: D5GHzV2; Serial: D5GHzV2 - SN:1028 
Program Name: System Performance Check at 5500 MHz 

Communication System: CW; Frequency: 5500 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5500 MHz; σ = 5.84 mho/m; εr = 46.8; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(4.22, 4.22, 4.22); Calibrated: 18.09.2009 
- Sensor-Surface: 2mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 10.02.2010 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (14x14x1): Measurement grid: dx=7.5mm, dy=7.5mm 
Maximum value of SAR (measured) = 39.9 mW/g 
d=10mm, Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm 
Reference Value = 82.8 V/m; Power Drift = 0.111 dB 
Peak SAR (extrapolated) = 86.8 W/kg 
SAR(1 g) = 21.2 mW/g; SAR(10 g) = 5.84 mW/g 
Maximum value of SAR (measured) = 42.5 mW/g 
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SAR result with Body TSL at 5800 MHz 
 
Test Laboratory: IMST GmbH, DASY Blue (I); File Name: 260410_b_3536_5800.da4 

DUT: Dipole 5GHz SN: 1028; Type: D5GHzV2; Serial: D5GHzV2 - SN:1028 
Program Name: System Performance Check at 5800 MHz 

Communication System: CW; Frequency: 5800 MHz;Duty Cycle: 1:1 
Medium parameters used: f = 5800 MHz; σ = 6.29 mho/m; εr = 46.1; ρ = 1000 kg/m3  
Phantom section: Flat Section  

DASY4 Configuration: 
- Probe: EX3DV4 - SN3536; ConvF(4.2, 4.2, 4.2); Calibrated: 18.09.2009 
- Sensor-Surface: 2mm (Mechanical Surface Detection) 
- Electronics: DAE3 Sn335; Calibrated: 10.02.2010 
- Phantom: SAM Glycol 1176; Type: Speag; Serial: 1176 
- Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

d=10mm, Pin=250mW/Area Scan (14x14x1): Measurement grid: dx=7.5mm, dy=7.5mm 
Maximum value of SAR (measured) = 36.0 mW/g 
d=10mm, Pin=250mW/Zoom Scan (8x8x8)/Cube 0: Measurement grid: dx=4.3mm, dy=4.3mm, dz=3mm 
Reference Value = 78.0 V/m; Power Drift = 0.005 dB 
Peak SAR (extrapolated) = 76.8 W/kg 
SAR(1 g) = 19.1 mW/g; SAR(10 g) = 5.32 mW/g 
Maximum value of SAR (measured) = 38.2 mW/g 
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Impedance Measurements Plot for Head TSL 
 

 

 
Impedance Measurements Plot for Body TSL 

 

 


