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Certificate of Conformity / First Article Inspection

Item Owal Flat Phantom ELI 5.0
Type No QD OVA DD2 A
Series Mo 1108 and higher
Manufacturer Untersee Composites
Knebelstrasse 8, CH-8268 Mannenbach, Switzerand
Tests

Complete tests were made on the prototype units QD OVA 001 A, pre-series units Q0D OVA 001 B as
well as on some series units QD OVA 001 B. Some tests are made on all seriss units QD OVA 002 A,

Test Requirement Details Units tested
Shape Intemal dimensions, depth and | Bottom elliptical 600 x 400 Prototypes
sagging are compatible with mm, Depth 190 mm,
standards dimension compliant with [1]
for f = 375 MH=
Material thickness | Bottom: dimension compliant with all
2.0mm +/- 0.2mm [3] for f = 500 MH=z
Material rel. permittivity 2 — 5, rel. permittivity 3.5 +/- 0.5 Material
parameters loss tangent < 0.05, atf<= 6 logs tangent = 0.05 samples
GH=z
Material Compatibility with tissue Compatible with SPEAG Phantoms,
resistivity simulating liquids . liquids. ** Material
sample
Sagging Sagging of the flat section in within tolerance for filling Prototypes,
tolerance when filled with height up to 155 mm samples
tissue simulating liquid.

**  Mote: Compatibility restrictions apply certain liquid components mentioned in the standard,
containing e.g. DGBE, DGMHE or Triton X-100. Observe technical note on material compatibility.

Standards

[1]1 OET Bulletin 65, Supplement C, “Evaluating Compliance with FCC Guidelines for Human Exposure
to Radiofrequency Electromagnetic Fields®, Edition 01-01

21

IEEE 1528-2003, “Recommendead Practice for Determining the Peak Spatial-Average Specific

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques, December 2003

[31

wireless communication devices - Human models, instrumentation, and procedures - Part 1:
Procedure to determing the specific absorption rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)®, 2005-02-18

[41

wireless communication devices - Human models, instrumentation, and procedures - Part 2:
Procedure to determine the specific absorption rate (SAR) for wireless communication devices used
in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", 2010-03-30

Conformity

Based on the sample tests above, we certify that this item is in compliance with the uncertainty
requirements of body-worn SAR measurements and system performance checks as specified in [1 — 4]

and further standards.
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IEC 622091 ed1.0, "Human exposure o radio frequency fields from hand-held and body-mounted

IEC 62209-2 ed1.0, "Human exposure o radio frequency fields from hand-held and body-mounted

Date 25.7.2011
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System Validation from Original Equipment Supplier
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS V52101
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mm with Spacer
_ZWI'I'I Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)

5200 MHz + 1 MHz
5300 MHz + 1 MHz
Frequency 5500 MHz £ 1 MHz
5600 MHz + 1 MHz
5800 MHz = 1 MHz

Head TSL parameters at 5200 MHz
Thiz following parameters and calculations were applied

Temperature Parmittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4,66 mhom

Measured Head TSL parameters (22.0202)°C 36.1 6% 4.5% mho/m £6 %

Head TSL temperature change during test < (0.5 °C -
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 em” (1 g) of Head TSL Cendition

SAR measured 100 mW input power | 7.88 Wikg

SAR for nominal Head TSL parametars nomalized to 1W rl 78.8 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.27 Wikg

SAR tor nominal Head TSL parameters normalized to 1W 22.7 Wikg = 19.5 % (k=2)
Certificate Mo: DSGHzV2-1040_Jun18 Page 3 ol 16
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Head TSL parameters at 5300 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 358 4.76 mha/m
Measured Head TSL parameters (220=02)°C 36.0+6% 4.66 mho/m =6 %
Head TSL temperature change during test <05°C aee e
SAR result with Head TSL at 5300 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.22 Whkg
SAR for nominal Head TSL parameters normalized to 1W 82.2 W/ kg +19.9 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL condition
SAR measured 100 mW input power 2.36 Wkg
SAR for nominal Head TSL parameters normalized to 1W 23.6 W/kg £ 19.5 % (k=2)

Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 356 4.96 mho/m

Measured Head TSL parameters (220202)°C 357+6% 4.86 mho/m £ 6 %

Head TSL temperature change during test <05°C -
SAR result with Head TSL at 5500 MHz

SAR averaged over 1 cm” (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.34 W/kg

SAR for nominal Head TSL parameters normalized to 1W 83.4 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition

SAR measured 100 mW input power 2.38 Wkg

SAR for nominal Head TSL parameters normalized to 1W 23.8 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5600 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 355 5.07 mho/m

Measured Head TSL parameters (22.0+0.2)°C 35526% 4.97 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5600 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8.54 Wikg

SAR for nominal Head TSL parameters normalized to 1W 85.3 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL condition

SAR measured 100 mW input power 2.45 Wikg

SAR for nominal Head TSL parameters normalized to 1TW 24.5 W/kg = 19.5 % (k=2)
Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 353 5.27 mho/m

Measured Head TSL parameters (22.0+0.2)°C 352+6% 5.18 mho/m + 6 %

Head TSL temperature change during test <05°C
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Head TSL Condition

SAR measured 100 mW input power 8,07 Wikg

SAR for nominal Head TSL parameters normalized to 1W 80.6 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Head TSL condition

SAR measured 100 mW input power 2.30 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.0 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 450 5.30 mho/m

Measured Body TSL parameters (22.0+02)°C 47026% 5.45mho/m =6 %

Body TSL temperature change during test <05°C e —-
SAR result with Body TSL at 5200 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measurad 100 mW input power 7.58 Wikg

SAR for nominal Body TSL parameters normalized to 1TW 75.2 W/kg = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input power 211 Wikg

SAR for nominal Body TSL parameters normalized 1o 1W 20.9 W/kg = 19.5 % (k=2)
Body TSL parameters at 5300 MHz

The following parameters and calculations were applied
Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.9 5.42 mho/m

Measured Body TSL parameters (22.0+02)°C 468+6% 5.58 mha/m =6 %

Body TSL temperature change during test <05°C =
SAR result with Body TSL at 5300 MHz

SAR averaged over 1 cm’ (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.70 W/kg

SAR for nominal Body TSL parameters normalized to 1W 76.4 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL condition

SAR measured 100 mW input power 2.16 Wikg

SAR for nominal Body TSL parameters normalized to 1W 21.4 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5500 MHz
The following parametars and calculations wera applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 486 5.65 mho/m
Measured Body TSL parameters (22.0=02)°C 46,5+ 6 % 585 mho/m £ 6 %
Body TSL temperature change during test = 0.5°C waan
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 em’ (1 g) of Body TSL Conditicn

SAR measured

100 mW input power

B8.25 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

81.9 Wikg + 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measurad 100 mW input power 2.28 Wikg

SAR for nominal Body TSL parameters normalized to 1W 22,6 Wikg = 19.5 % (k=2)
Body TSL parameters at 5600 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Neminal Body TSL parameters 220°C 48.5 577 mho/m

Measured Body TSL parameters (22.0£02)°C 463 £8 % 589 mho/m = 6 %

Body TSL temperature change during test =0.5°C -
SAR result with Body TSL at 5600 MHz

SAR averaged over 1 em’ (1 g) of Body TSL Condition

SAR measurad

100 mW input power

8.21 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

l

81.5 Wikg = 19.9 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.29 Wikg

SAR for nominal Body TSL parameiers

normalized to 1W

22.7 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.
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Temperature Permittivity Conductivity

Nominal Body TSL parameters 220°C 48.2 6.00 mho/m

Measured Body TSL parameters (220x0.2)°C 46.0+86% 6.26 mho/m £ 6 %

Body TSL temperature change during test <05°C -
SAR result with Body TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured 100 mW input power 7.79 Wikg

SAR for nominal Body TSL parameters normalized to 1W 77.3 Wikg £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition

SAR measured 100 mW input power 215 W/kg

SAR for nominal Bedy TSL parameters normalized to 1W 21.3 W/kg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5200 MHz
Impedance, transformed to feed paint 50.5 (1 - B6 jL3
Return Loss -21.3dB

Antenna Parameters with Head TSL at 5300 MHz

Impedance, transtormed to feed paint

49.3 - 2.8 ji

Return Loss

-30.8 dB

Antenna Parameters with Head TSL at 5500 MHz

Impedance, transformed to feed point

50.2 (1 - 6.1 j&2

Return Loss

-24.4dB

Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point

5680 -2.00

Aeturn Loss -236dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 54.4 0 -1.0j0

Retum Loss -27.3d8
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed 1o feed point 498 0-T7.7 K

Retum Loss -22.3dB

Antenna Parameters with Body TSL at 5300 MHz

Impedance, transformed to feed point

49,102 - 1.8j0

Return Loss

-34.1 dB

Antenna Parameters with Body TSL at 5500 MHz

Impedanca, transfarmed to feed point

5054 - 4.8 Q2

Retumn Loss

- 26.3 dB
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Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed paint E7B0-24Q
Retum Lass - 226 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point S5 R-13[0
Retumn Lass - 26.0d8

General Antenna Parameters and Design

| Electrical Delay (one direction) I 1.203 ns J

After long term use with 100W radiated power, only a slight warming of the dipole naar tha feedpaoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feeding line is directly connected to the
sacond arm of the dipole. The antenna is therefora shon-circuited for DC-signals. On same of the dipoles, small end caps
are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
"Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

Mo excessive torce must be applied to the dipole arms, because they might bend or the soldered connections near tha
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on December 30, 2005
Certificate Mo: DEGHzV2-1040_Jun1g Page 10 of 16
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- End of report -
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