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Head TSL parameters at 5250 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.9 4.71 mho/m
Measured Head TSL parameters (22.0 +0.2) °C 36.2+6% 4.61 mho/m +6 %
Head TSL temperature change during test <05°C e i
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.04 W/kg
SAR for nominal Head TSL parameters normalized to TW 80.5 W/ kg = 19.9 % (k=2)
SAR averaged over 10 cm’® (10 g) of Head TSL condition
SAR measured 100 mW input power 2.29 W/kg
SAR for nominal Head TSL parameters normalized to 1W 22.9 Wikg = 19.5 % (k=2)

Head TSL parameters at 5300 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 35.9 4.76 mho/m
Measured Head TSL parameters (22.0x0.2)°C 36.1+6% 4.66 mho/m + 6 %
Head TSL temperature change during test «=05°C - 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 8.28 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

82.8 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.37 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.7 Wikg +19.5 % (k=2)
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Head TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.6 4.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 359+6% 4.86 mho/m + 6 %
Head TSL temperature change during test <0.5°C eee e
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 8.22 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

82,2 Wikg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.33 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.3 W/kg + 19.5 % (k=2)

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 3566 % 4.97 mho/m =6 %
Head TSL temperature change during test <05°C o= s
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 8.14 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

81.4 W/kg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Head TSL

condition

SAR measured

100 mW input power

2.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1TW

23.1 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 354 5.22 mho/m
Measured Head TSL parameters (22.0 +0.2) °C 35.5+6 % 5.14 mho/m +6 %
Head TSL temperature change during test <05°C - -
SAR result with Head TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.88 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.8 W/kg + 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.24 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

22.4 Wkg = 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 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+0.2)°C 354 +6% 5.18 mho/m +6 %
Head TSL temperature change during test <05°C s e
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 7.88 Wikg

SAR for nominal Head TSL parameters

normalized to TW

78.8 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,23 Wikg

SAR for nominal Head TSL parameters

normalized to TW

22.3 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
MNominal Body TSL parameters 22.0°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+0.2) °C 49.4 +6 % 5.42 mho/m + 6 %
Body TSL temperature change during test <05°C — -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.41 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

74.3 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 m\W input power

2.07 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.8 Wikg = 19.5 % (k=2)

Body TSL parameters at 5250 MHz

The fellowing parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
Measured Body TSL parameters (22.0+0.2) °C 493+6% 5.48 mho/m £ 6 %
Body TSL temperature change during test <05°C ——— —
SAR result with Body TSL at 5250 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.38 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

74.0 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2,07 Wikg

SAR for nominal Body TSL parameters

normalized to AW

20.8 W/kg = 19.5 % (k=2)
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Body TSL parameters at 5300 MHz

The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 489 5.42 mho/m
Measured Body TSL parameters (22.0+0.2) °C 492 6 % 5.55 mho/m +6 %
Body TSL temperature change during test <0.5°C e
SAR result with Body TSL at 5300 MHz
SAR averaged over 1 em® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.42 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

74.3 Wikg % 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.08 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

20.9 W/kg = 19.5 % (k=2)

Body TSL parameters at 5500 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.6 5.65 mho/m
Measured Body TSL parameters (22.0+0.2) °C 48.9+6 % 5.82 mho/m +6 %
Body TSL temperature change during test <05°C - e
SAR result with Body TSL at 5500 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

100 mW input power

7.87 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

78.9 W/kg = 19.9 % (k=2)

SAR averaged over 10 em® (10 g) of Body TSL

condition

SAR measured

100 mW input power

2.18 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

21.9 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5600 MHz
The following parameters and calgulations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.5 5.77 mho/m
Measured Body TSL parameters (22.0+0.2) °C 48.7 +6 % 5.96 mho/m +6 %
Body TSL temperature change during test <05°C e -
SAR result with Body TSL at 5600 MHz
SAR averaged over 1 cm® (1 g) of Bady TSL Condition
SAR measured 100 mW input power 7.72 Wikg
SAR for nominal Body TSL parameters normalized to 1W 77.4 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.14 Wikg
SAR for nominal Body TSL parameters normalized to 1W 21.5 Wikg = 19.5 % (k=2)
Body TSL parameters at 5750 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48,3 5.94 mho/m
Measured Body TSL parameters (22.0+0.2) °C 485+ 6 % 6.18 mho/m + 6 %
Body TSL temperature change during test <05°C
SAR result with Body TSL at 5750 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition

SAR measured

100 mW input power

7.37 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

73.9 Wikg = 19.9 % (k=2)

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

condition

SAR measured

100 mW input power

2.04 Wikg

SAR for nominal Body TSL parameters

normalized to 1W

20.4 Wikg = 19.5 % (k=2)
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Body TSL parameters at 5800 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (220+0.2)°C 484 +6% 6.25 mho/m £ 6 %
Body TSL temperature change during test <0.5°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 7.49 W/kg
SAR for nominal Body TSL parameters normalized to 1W 75.1 Wikg + 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.07 W/kg
SAR for nominal Body TSL parameters normalized to 1W 20.7 Wikg = 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 point 4630Q-75jQ
Return Loss -21.2dB
Antenna Parameters with Head TSL at 5250 MHz
Impedance, transformed to feed point 4850 -53jQ
Return Loss -25.1dB
Antenna Parameters with Head TSL at 5300 MHz
Impedance, transformed to feed point 506 Q-3.3[Q
Return Loss -29.6 dB
Antenna Parameters with Head TSL at 5500 MHz
Impedance, transformed to feed point 50.0Q-0.3]Q
Return Loss -499dB
Antenna Parameters with Head TSL at 5600 MHz
Impedance, transformed to feed paint 5240-44ijQ
Return Loss -26.2dB
Antenna Parameters with Head TSL at 5750 MHz
Impedance, transformed to feed point 57.202+16jQ
Return Loss -226dB
Antenna Parameters with Head TSL at 5800 MHz
Impedance, transformed to feed point 55.7Q-12jQ
Return Loss -25.2 dB

Antenna Parameters with Bedy TSL at 5200 MHz

Impedance, transformed to feed point

5750 +20jQ

Return Loss

-228dB

Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feec point

5380+ 270

Returmn Loss

-26.9dB
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Antenna Parameters with Body TSL at 5300 MHz
Impedance, transformed to feed point 5220 +1.8jQ
Return Loss -31.2dB
Antenna Parameters with Body TSL at 5500 MHz
Impedance, transformed to feed point 496Q+02jQ
Return Loss -47.1dB
Antenna Parameters with Body TSL at 5600 MHz
Impedance, transformed to feed point 5140 +4.1jQ
Return Loss -27.4dB
Antenna Parameters with Body TSL at 5750 MHz
Impedance, transformed to feed point 431 0473jQ
Return Loss -226dB
Antenna Parameters with Body TSL at 5800 MHz
Impedance, transformed to feed point 4350 +7.0jQ
Return Loss -227dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.192 ns

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 semirigid 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. On some 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.

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on February 05, 2004
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DASYS5 Validation Report for Head TSL

Date: 12.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: DSGHzV2 - SN:1020

Communication System: UID 0 - CW: Frequency: 5200 MHz, Frequency: 5250 MHz, Frequency: 5300
MHz, Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Freguency 5800 MHz
Medium parameters used: f = 5200 MHz; 6 = 4.56 S/m; &, = ?6 3. p=1000kg/m” , Medium parameters
used: f= 5250 MHz; ¢ =4.61 S/m; c.r =36.2; p = 1000 kg/m* , Medium parameters used: f= 5300 MHz; ¢ =
4.66 S/m; E, 36.1; p = 1000 kgfm Medium parameters used: f = 5500 MHz; ¢ = 4.86 S/m; &r_ 359;p=
1000 kg/m Medium parameters used: f = 5600 MHz; ¢ = 4.97 S/m; sr =35.6; p = 1000 kgfm Medium
parameters used: f = 5750 MHz; 6 = 5.14 S/m; & = 35.5; p = 1000 kg/m’ , Medium parameters used: f =
5800 MHz; ¢ = 5.18 S/m; &= 35.4; p = 1000 kgﬂ’m}

Phantom section; Flat Section

Measurement Standard: DASY 3 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

¢ Probe: EX3DV4 - SN3503; ConvF(5.51, 5.51, 5.51); Calibrated: 30.12.2014, ConvF(5.45, 5.45,
5.45); Calibrated: 30.12.2014, ConvF(5.21, 5.21, 5.21); Calibrated; 30,12.2014, ConvF(5.12, 5.12,
5.12); Calibrated: 30.12.2014, ConvF(4.92, 492, 4.92); Calibrated: 30.12.2014, ConvF(4 .91, 4.91,
4.91); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9); Calibrated: 30.12.2014;

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn601; Calibrated: 18.08.2014

¢ Phantom: Flat Phantom 5.0 (front); Type: QDO00P50AA; Serial: 1001
« DASYS52 52.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.15 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.5 Wikg

SAR(1 g) = 7.82 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 17.5 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mecasurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.64 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 29.7 W/kg

SAR(1 g) = 8.04 W/kg; SAR(10 g) = 2.29 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Certificate Mo: D5GHzV2-1020_Jan15 Page 13 of 20

UL Japan, Inc.

Ise EMC Lab.

4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN
Telephone: +81 596 24 8999

Facsimile: +81 596 24 8124



Test report No. : 10935242H

Page 1 94 of 140
FCC ID : PD97265D2
Issued date : October 21, 2015

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.95 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 31.3 W/kg

SAR(1 g) = 8.28 W/kg; SAR(10 g) = 2.37 W/kg

Maximum value of SAR (measured) = 18.9 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.55 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 32.6 W/kg

SAR(I g) = 8.22 W/kg; SAR(10 g) = 2.33 W/kg

Maximum value of SAR (measured) = 19.1 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 64.09 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.4 W/kg

SAR(1 g) = 8.14 W/kg; SAR(10 g) = 2.31 W/kg

Maximum value of SAR (measured) = 19.0 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 62.15 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.3 W/kg

SAR(1 g) = 7.88 W/kg; SAR(10 g) = 2.24 W/kg

Maximum value of SAR (measured) = 18.7 W/kg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 61.99 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 32.8 W/kg

SAR(1 g) = 7.88 W/kg; SAR(10 g) = 2.23 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

-12.00

<18.00

-30L00

0dB=17.5W/kg=12.43 dBW/kg
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Impedance Measurement Plot for Head TSL
12 Jan 2015 17i14148
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Impedance Measurement Plot for Head TSL (5250, 5750)
12 Jan 2845 17:15:45
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DASYS5 Validation Report for Body TSL

Date: 13.01.2015
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN:1020

Communication System: UID 0 - CW; Frequency: 5200 MHz, Frequency: 5250 MHz, Frequency: 5300
MHz, Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5750 MHz, Frequency: 5800 MHz
Medium parameters used: f = 5200 MHz; o = 5.42 S/m; & = 49.4; p = 1000 kg/m’ , Medium parameters
used: f= 5250 MHz; ¢ = 5.48 S/m; & =49.3; p = 1000 kg!m3 , Medium parameters used: f = 5300 MHz; o =
5.55 S/m; £, =49.2; p = 1000 kg/m’ , Medium parameters used: f = 5500 MHz; ¢ = 5.82 S/m; ¢, = 48.9; p=
1000 kg/m” , Medium parameters used: f = 5600 MHz; 6 = 5.96 S/m; &, = 48.7; p = 1000 kg/m’ , Medium
parameters used: f = 5750 MHz; 6 = 6.18 S/m; & = 48.5; p = 1000 kgﬁ’m3 , Medium parameters used: f =
5800 MHz; 6 = 6.25 S/m; & = 48.4; p = 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(4.95, 4,95, 4.95); Calibrated: 30.12.2014, ConvF(4.9, 4.9, 4.9);
Calibrated: 30.12.2014, ConvF(4.78, 4.78, 4.78); Calibrated: 30.12.2014, ConvF(4.43, 4.45, 4.45);
Calibrated; 30.12.2014, ConvF(4.35, 4.35, 4.35); Calibrated; 30.12.2014, ConvF(4.32, 4.32, 4.32):
Calibrated: 30.12.2014;

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Calibrated: 18.08.2014

e Phantom: Flat Phantom 5.0 (back); Type: QDO00P50AA; Serial: 1002
o DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.93 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 29.2 W/kg

SAR(1 g) =7.41 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 17.1 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 57.81 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 29.3 W/kg

SAR(1 g) = 7.38 W/kg; SAR(10 g) = 2.07 W/kg

Maximum value of SAR (measured) = 17.2 W/kg
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Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dx=4mm, dy=4mm, dz=14mm

Reference Value = 57.53 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR( g) = 7.42 W/kg; SAR(10 g) = 2.08 W/kg

Maximum value of SAR (measured) = 17.3 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.06 V/m; Power Drift = (.05 dB

Peak SAR (extrapolated) = 33.8 Wikg

SAR(1 g) = 7.87 W/kg; SAR(10 g) = 2.18 W/kg

Maximum value of SAR (measured) = 18.8 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 56.90 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.3 W/kg

SAR(1 g) = 7.72 W/kg; SAR(10 g) = 2.14 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 54.78 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.1 W/kg

SAR( g) = 7.37 W/kg; SAR(10 g) = 2.04 W/kg

Maximum value of SAR (measured) = 18.0 W/kg

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.43 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 35.0 Wikg

SAR(1 g) = 7.49 W/kg; SAR(10 g) = 2.07 W/ke

Maximum value of SAR (measured) = 18.5 W/kg

-lz.0n
“168.00

-24.00

-30.00

0dB=17.1 W/kg = 12.33 dBW/kg
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Impedance Measurement Plot for Body TSL (5200, 5300, 5500, 5600, 5800)
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Impedance Measurement Plot for Body TSL (5250, 5750)
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7. System check uncertainty

The uncertainty budget has been determined for the DASY5 measurement system according to the SPEAG documents and
is given in the following Table.

Repeatability Budget for System Check
<0.3 — 3GHz range Body>

Uncertainty Probability (ci) |Standard |vi

Error Description value + % |distribution |divisor |lg (1g) or
veff

Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular  [V3 1 + 0.0 o0
the probe
Spherical isotropy of |, ) |Rectangular |3 0 £00 |o
the probe
Boundary effects + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular [V3 1 + 0.0 o0
Detection limit + 0.0 Rectangular  [V3 1 + 0.0 0
Modulation response + 0.0 Rectangular  [V3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time +0.0 Rectangular  [V3 1 £00 Joo
Integration time + 0.0 Rectangular  [V3 1 + 0.0 o0
RF ambient Noise + 0.0 Rectangular  [V3 1 + 0.0 0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe Positioner + 0.4 Rectangular  [V3 1 + (.2 )
Probe positioning +2.9 Rectangular  [V3 1 + 1.7 0
Max.SAR Eval. £ 0.0 Rectangular  [V3 1 £00 Joo
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 0
D'1p0.1e A?<1s o +2.0 Normal V3 1 +1.2 )
Liquid Distance
ISIIE;thl)r(i)gzj;s(.i +34 Rectangular  [V3 1 +2.0 o0
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular  [V3 1 + 2.3 00
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 +1.9 0
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 o
(meas.)
Liquid permittivity +50  [Rectangular |1 0.26 13 |
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular  [\3 0.78 +0.8 0
(below 2deg.C.)
Liquid permittivity
- temp.unc +0.3 Rectangular V3 0.23 +0.0 o0
(below 2deg.C.)
Combined Standard Uncertainty + 6.144
Expanded Uncertainty (k=2) +12.3

Repeatability Budget for System Check
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<3 — 6GHz range Body>
Uncertainty |Probability (ci) Standard  |vi
Error Description value + % |distribution |divisor |lg (1g) or
veff
Measurement System
Probe calibration + 1.8 Normal 1 1 + 1.8 o0
Axial isotropy of + 0.0 Rectangular  [V3 1 + 0.0 o0
the probe
Spherical isotropy of + 0.0 Rectangular  [V3 0 + 0.0 o0
the probe
Boundary effects + 0.0 Rectangular  [V3 1 + 0.0 o0
Probe linearity + 0.0 Rectangular  [V3 1 + 0.0 0
Detection limit + 0.0 Rectangular  [V3 1 + 0.0 e
Modulation response + 0.0 Rectangular [V3 1 + 0.0 o0
Readout electronics + 0.0 Normal 1 1 + 0.0 o0
Response time £ 0.0 Rectangular  [V3 1 £00 Joo
Integration time + 0.0 Rectangular \3 1 + 0.0 o0
RF ambient Noise + 0.0 Rectangular  [V3 1 + 0.0 0
RF ambient + 0.0 Rectangular  [V3 1 + 0.0 0
Probe Positioner + 0.8 Rectangular \3 1 + 0.5 o0
Probe positioning + 6.7 Rectangular  [V3 1 +3.9 0
Max.SAR Eval. + 0.0 Rectangular  [V3 1 + 0.0 o
Test Sample Related
Deviation of + 0.0 Normal \3 1 + 0.0 0
D.1p0.1e A.Xls o +2.0 Normal V3 1 +1.2 00
Liquid Distance
ISIIE;thl)r(i)gzj;s(.i +34 Rectangular V3 1 +2.0 o
Phantom and Setup
Phantom uncertainty + 4.0 Rectangular  [V3 1 +2.3 00
Algorithm for
correcting SAR
for deviations +1.9 Normal 1 1 +1.9 0
in permittivity
and conductivity
Liquid conductivity +5.0 Rectangular |1 0.78 +3.9 o0
(meas.)
Liquid permittivity +50  |Rectangular |1 0.26 13 oo
(meas.)
Liquid conductivity
- temp.unc + 1.7 Rectangular  [\3 0.78 +0.8 0
(below 2deg.C.)
Liquid permittivity
- temp.unc +0.3 Rectangular V3 0.23 +0.0 o0
(below 2deg.C.)
Combined Standard Uncertainty + 7.078
Expanded Uncertainty (k=2) + 14.2
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APPENDIX 3 : System specifications

1. Configuration and peripherals

robot controlies

]
w
=]

The DASYS system for performing compliance tests consist of the following items:

a) A standard high precision 6-axis robot (Staubli RX family) with controller and software.
An arm extension for accommodating the data acquisition electronics (DAE).

b) An isotropic field probe optimized and calibrated for the targeted measurement.
¢) A data acquisition electronic (DAE), which performs the signal amplification, signal multiplexing,
AD-conversion, offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered
with standard or rechargeable batteries. The signal is optically transmitted to the EOC.
d) The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for
the digital communication to the DAE and for the analog signal from the optical surface detection.

The EOC is connected to the measurement server.

e) The function of the measurement server is to perform the time critical tasks such as signal filtering, control of
the robot operation and fast movement interrupts.

f) The Light Beam used is for probe alignment. This improves the (absolute) accuracy of the
probe positioning.

g) A computer running WinXP and the DASY5 software.
h) Remote control with teaches pendant and additional circuitry for robot safety such as warning lamps, etc.

i) The phantom, the device holder and other accessories according to the targeted measurement.
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2. Specifications

a)Robot TX60L

Number of Axes
Nominal Load
Maximum Load

Reach

Repeatability

Control Unit
Programming Language
Weight

Manufacture

b)E-Field Probe

6

2 kg

Skg

920mm
+/-0.03mm
CS8c¢

VAL3

52.2kg

Stdubli Robotics

Model
Serial No.
Construction

Frequency
Directivity

Dynamic Range

EX3DV4

3917,3922

Symmetrical design with triangular core

Built-in shielding against static charges

PEEK enclosure material

(resistant to organic solvents, e.g., glycol ether)

10 MHz to > 6 GHz Linearity: + 0.2 dB (30 MHz to 6 GHz)
+/-0.3 dB in HSL (rotation around probe axis)

+/-0.5 dB in tissue material (rotation normal probe axis)
10uW/g to > 100 mW/g;Linearity

+/-0.2 dB(noise: typically < 1uW/g)

Dimensions Overall length: 337 mm (Tip: 20 mm)
Tip diameter: 2.5mm (Body: 12 mm)
Typical distance from probe tip to dipole centers: 1 mm
Application Highprecision dosimetric measurement in any exposure scenario
(e.g., very strong gradient fields).Only probe which enables compliance
testing for frequencies up to 6GHz with precision of better 30%.
Manufacture Schmid & Partner Engineering AG
EX3DV4 E-field Probe
UL Japan, Inc.
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c)Data Acquisition Electronic (DAE4)

Features Signal amplifier, multiplexer, A/D converter and control logic
Serial optical link for communication with DASY5 embedded system (fully remote controlled)
Two step probe touch detector for mechanical surface detection and emergency robot stop

Measurement Range : -100 to +300 mV (16 bit resolution and two range settings: 4mV, 400mV)

Input Offset voltage : <5 pV (with auto zero)

Input Resistance : 200 MQ

Input Bias Current : <50 fA

Battery Power : > 10 h of operation (with two 9.6 V NiMH accus)

Dimension : 60 x 60 x 68 mm

Manufacture : Schmid & Partner Engineering AG

d)Electro-Optic Converter (EOC)

Version : EOC 61
Description : for TX60 robot arm, including proximity sensor
Manufacture : Schmid & Partner Engineering AG

e)DASY5 Measurement server

Features : Intel ULV Celeron 400MHz
128MB chip disk and 128MB RAM
16 Bit A/D converter for surface detection system
Vacuum Fluorescent Display
Robot Interface
Serial link to DAE (with watchdog supervision)
Door contact port (Possibility to connect a light curtain)
Emergency stop port (to connect the remote control)
Signal lamps port
Light beam port
Three Ethernet connection ports
Two USB 2.0 Ports
Two serial links
Expansion port for future applications

Dimensions (LXW x H) 440 x 241 x 89 mm

Manufacture : Schmid & Partner Engineering AG

f) Light Beam Switches

Version : LB5

Dimensions (L x H) : 110 x 80 mm

Thickness : 12 mm

Beam-length : 80 mm

Manufacture : Schmid & Partner Engineering AG
g)Software

Item : Dosimetric Assessment System DASY'S
Type No. : SD 000 401A, SD 000 402A

Software version No. : DASY52, Version 52.6 (1)
Manufacture / Origin : Schmid & Partner Engineering AG

h)Robot Control Unit

Weight : 70 Kg

AC Input Voltage : selectable
Manufacturer : Stéubli Robotics
UL Japan, Inc.
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i)Phantom and Device Holder

Phantom
Type
Description

Material

Shell Material
Thickness
Dimensions
Volume
Manufacture

Type
Description

Material

Shell Thickness
Filling Volume
Dimensions
Manufacture

Device Holder

SAM Twin Phantom V4.0

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.

Vinylester, glass fiber reinforced (VE-GF)

Fiberglass

2.0 +/-0.2 mm

Length: 1000 mm Width: 500 mm Height: adjustable feet

Approx. 25 liters

Schmid & Partner Engineering AG

2mm Flat phantom ERI4.0

Phantom for compliance testing of handheld and body-mounted wireless

devices in the frequency range of 30 MHz to 6 GHz. ELI4 is fully compatible with the
latest draft of the standard IEC 62209 Part II and all known tissue simulating liquids.
ELI4 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 supported by software version DASY4.5 and higher and is compatible with
all SPEAG dosimetric probes and dipoles.

Vinylester, glass fiber reinforced (VE-GF)

2.0 + 0.2 mm (sagging: <1%)

approx. 30 liters

Major ellipse axis: 600 mm Minor axis: 400 mm

Schmid & Partner Engineering AG

In combination with the Twin SAM Phantom V4.0/V4.0c 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).

Material

Laptio Extensions Kit

POM

Simple but effective and easy-to-use extension for Mounting Device that facilitates the testing of larger devices according
to [EC 62209-2 (e.g., laptops, cameras, etc.). It is lightweight and 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, ELI4 Phantoms.

Material

Urethane

POM, Acrylic glass, Foam

For this measurement, the urethane foam was used as device holder.
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j)Simulated Tissues (Liquid)

The following tissue formulations are provided for reference only as some of the parameters have not been thoroughly
verified. The composition of ingredients may be modified accordingly to achieve the desired target tissue parameters
required for required for routine SAR evaluation.

. Frequency (MHz

) 450 900 . 180)()( : 1950 2450
Tissue Type Head Body Head Body Head Body Head Body Head Body
Water 38.91 46.21 40.29 50.75 55.24 70.17 55.41 69.79 55.0 68.64
Sugar 56.93 51.17 57.90 48.21 - - - - - -
Cellulose 0.25 0.18 0.24 0.00 - - - - -
Salt (NaCl) 3.79 2.34 1.38 0.94 0.31 0.39 0.08 0.2 - -
Preventol 0.12 0.08 0.18 0.10 - - -
DGMBE - - - - 44.45 29.44 44.51 30.0 45.0 31.37
Dielectric Constant 43.42 58.0 42.54 56.1 42.0 56.8 39.9 54.0 39.8 52.5
Conductivity (S/m) 0.85 0.83 0.91 0.95 1.0 1.07 1.42 1.45 1.88 1.78

Note:DGMBE(Diethylenglycol-monobuthyl ether)
The simulated tissue (liquid) of 1800MHz was used for the test frequency of 1700MHz to 1800MHz.

. Frequency(MHz . Frequency(MHz)
Mixture (%) 650&750q y( 1)450 Mixture (%) 5800
Tissue Type Head and Body | Head and Body Tissue Type Head Body
Water 35-58% 52-75% Water 64.0 78.0
Sugar 40-60% - Mineral Oil 18.0 11.0
Cellulose <0.3% - Emulsifiers 15.0 9.0
Salt (NaCl) 0-6% <1% Additives and salt 3.0 2.0
Preventol 0.1-0.7% -

DGMBE - 25-48%
UL Japan, Inc.
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3. Dosimetric E-Field Probe Calibration (EX3DV4, S/IN: 3917 )
Calibration L.aboratory of S8, o Kailb
Schmid & Partner % 74 g Sarvice suisss Téislonasge
Enginearing AG % 3 g [Servisio wisiaro d tarsturs
Zaughausstrasse £3, 3004 Zurich, Swigariand %ﬁ\} N, Swiss Calibration Servica
Accradited by the Swise Accreditation Service (SAS) Accreditation ¥o.: SCS 0108
The Suiss Azcracitation Service is ons of the signaloriss to the EA
wwnumdmm
. : F R Cortinoats bo: EXI-INIT_May15S
CALIBRATiOH CERTIFICATE _
Object EX3DVA -SN3BIT
Catitration procedixe(s) QACAL—N.\@, QACA& m»s QACAL-'Z&VS QACAL-ZS.\JG
Callbration date: May 28,2046
Fhis onlibration carificate documants the traceablily 1o national standasds, which realize the physical units of messuremaents {8}
The ani the with probabiiity are gGivan on the following pages snd are part of tha certificate.
ARl caiibrations have been conductsd in the closed facitty: p {22 £ 3)°C and humidity < 70%.
Calitration Equipmant used {MATE critical for calibration)
Priary Standards [ Cal Date {Cortificate No.) Scheduled Calibration
Power mater E44198 GBA1293874 01-Apr15 (No. 21T-62128) Mar-16
Power sensor E4412A MY41438087 01-Apr-15 (No. 217-02128) War-18
Reforance 3 dB Attanuator SN: 55054 (35) 01-Apr-15 (No. 217-02128) Mar-16
Refersnce 20 dB Attsnuster | SN: S6277 (20%) 01-Apr-15 (No. 217-02432) Mar-16
Reforence 30 4B Aftonuator | SN: 55129 (30b) 01-Apr-15 (No. 217-02133) Mgr-18
Aeferance Probe ES30VZ &N 2013 30-Doc-14 {No, ES3-3013_Dectd) Dec-15
DAE4 SN. 660 14-Jan-15 {No. DAE4-660_Jants} Jan-16
Secondary Standards D Chack Oate (in house) Schoduled Chatk
RF generator HP B848C USI842U01700 4-Aug-86 {in houss check Apr-13) in house sheok: Apr-16
Notwork Analyzer HP° 87538 | US37300585 18-Oct-01 (s house chack Oct-14} In house check: Oct-16
Nama Function
tesued: June 1, 2016
This calibration certificate shalt not be reproduced sscept in Rl without written approvel of the y
Cortificats No: EX3-3917_May15 Page fof 11
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Calibration Laboratory of S, her Kalibri
. SN alibri
Schmid & Partner s‘h\\:ﬁ://mé Service suisse d'étalonnage

Engineering AG £ 3 Servizio svizzero di taratura

Zaughgnsstrasse 23, 8004 Zurich, Swiizerland —‘v.f/ri‘\_\\\}\* s Swiss Calibration Service
af i
Accradifed by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
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Glossary:
TSL tissue simulafing fiquid
NORMX,y,z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y.z
DCP diode compression point
CF crest facter {1/duty_cycle) of the RF signal
A B CD modulation dependent linearization parameters
Polarization ¢ @ rotation around probe axis
Polarization $ 8 rotation around an axis thai is in the piane normal to probe axis {at measurement center),
i.e., 8 = 0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate systern

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|EEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate {SAR) in the Human Head from Wireless Communications Devices: Measuremsnt
Techniques®, June 2013

b} IEC 622091, “Procedurs to measure the Specific Absorption Rate {SAR) for hand-held devices used in close
praximity to the ear {frequency range of 300 MHz to 3 GHz)", February 2005

Methods Applied and Interpretation of Parameters:

o NORMzx,y,z: Assessed for E-field polarization 9 = 0 (f < 800 MHz in TEM-gell; f > 1800 MHz: R22 waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMXx,y,z does not affect the E*field
uncertainty inside TSL (see below ConvF).

o NORM(fX,y.z = NORMx.y,z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF,

«  DCPxy.z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {nc uncertainty required). DCP does not depend on frequency nor media,

s PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

o Axyz Bxyz Cxyz Dxyz VRxyz A B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in fiat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL. corresponds
to NORMz,y,z * CanvF whereby the uncertainty corresponds to that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from + 50 MHz to £ 100
MHz.

s Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat phantom
exposed by a patch antenna.

« Sensor Offsst: The sensor offset coresponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

s Connector Angle: The angle is assessed using the information gained by determining the NORMx {no
uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc {(k=2)
Norm (uVAVImA? 0.53 0.44 0.45 +10.1 %
DCP (mV)° 106.0 102.0 950

Modulation Calibration Parameters

uip Communication System Name A B c D VR Unc®
dB | dBVEV dB mv {k=2)
0 CW X 0.0 0.0 1.0 0.00 106.1 +3.0 %
Y 0.0 0.0 1.0 108.8
Z 0.0 0.0 1.0 109.4

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probabifity of approximately 95%.

* The uncertaintias of NormX,Y,Z do not affact the E>-field uncertainty inside TSL (see Pages § and &),

2 Numerical linearization paramster: uncertainty not required.

£ Unsertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the
fietd value.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Calibration Parameter Determined in Head Tissue Simulating Media

£ (MHz) © Pa':r:i:ﬂﬁ\‘r’;yp cm(’gﬁw ConvFX | ConvFY | ConwFZ | Alpha® D?n?rtr?)e E(jtgczt)
300 45.3 0.87 11.73 11.73 11.73 010 120 | +133%
450 435 0.87 10.49 10.49 10.49 0.15 1.20 +133%
850 42.5 0.89 10.41 1041 10.41 0.09 1.20 £13.3%
750 41.8 0.89 10.08 10.03 10.03 0.31 1.03 +120%
835 41.5 0.90 9.60 9.60 9.60 0.20 1.51 £120%
900 41.8 0.97 9.41 9.41 9.41 0.36 0.96 £12.0%
1450 40.5 1.20 B.76 8.76 8.76 0.45 0.80 +12.0%
1640 40.3 1.2¢ 8.25 8.25 8.25 0.28 0.80 +120%
1750 40.1 1.37 8.33 8.33 8.33 0.30 080 | £120%
1900 40.0 1.40 7.94 7.94 7.94 0.33 0.80 +12.0%
1950 40.0 1.40 7.68 7.68 7.68 0.27 0.80 $12.0%

© Froquency validity above 308 Miz of + 100 MHz only applies for DASY v4.4 and higher (see Page 2), eise itIs restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 306 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128, 150 and 220 MHzZ respectively. Above 5 GHz frequency
validity can be extended to = 110 MHz.

F At frequencies below 3 GHz, the validity of issue parametars (s and o) can be relaxed to + 10% If liguid compensation formula is applied to
measurad SAR values. At frequencies above 3 GHz, the validity of tissue parameters (s and o) Is restricted to + 5%. The uncertainty is the R3S of
the ConvF inty for indi target asue p 1

& AlphaiDepth are determined during calibration. SPEAG warrants ihat the remaining deviation due ta the boundary effect after compensation is
always less than # 1% for frequencies below 3 GHz and below & 2% for frequencies between 3-6 GHz at any distance larger than half the probe tip
diameter from the boundary.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Calibration Parameter Determined in Body Tissue Simulating Media

Relatlve Conductivity Depth® Unct,

F{MHz)® | Permittivity " (S " ConvFX | ConvEY | ConvFZ | Alpha® ! (mm) (k=2)
300 58.2 0.92 11.06 11.06 11.08 0.08 115 | £13.3%
450 56.7 0.94 11.16 11.18 11.16 0.09 116 | £133%
650 §5.9 0.98 10.12 10,12 10.12 0.09 145 | +133%
750 55.5 0.96 9.81 9.81 9.81 0.26 1.21 +12.0%
835 552 0.97 9.79 9.79 9.78 0.24 128 | +120%
800 55.0 1.05 8.50 9.50 9.50 0.33 1.04 | +120%
1450 54.0 130 8.17 817 8.17 0.18 1.76 | #120%
1640 53.8 1.40 8,24 8.24 8.24 0.32 098 | +12.0%
1750 534 1.49 7.85 7.85 7.86 0.27 103 | +120%
1900 53,3 1.52 7.66 7.66 7.66 0.35 093 | $120%
1950 53.3 1.52 7.85 7.85 7.85 0.33 0.91 +120%

¢ Frequency validity above 300 MHz of £ 100 MHz only a;yplaas for DASY v4.4 and higher (see Page 2), else it is restricted to & 50 MHz. The
uncertainty is the RSS of the ConvF at and the y for the indicated frequency band. Frequency validity
below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for Gonvt® assessments at 30, 84, 128, 156 and 220 MHz respactively. Above 5 GHz frequency
validity can be extended o + 110 MHz,

F At fratuencies below 3 GHz, the validity of tissue parameters (e and o) can ba relaxed to % 10% if liquid compensation formuia is appiied to
measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (¢ and a} is restricted to 3 5%. The uncenainty is the RSS of
the ConvF uncertainty for indicated target tissue parameters.

® Alpha/Depth are determined during callbration. SPEAG wareants thet the remaining deviation due fo the boundary effect after compensation is
always less than & 1% for frequancies below 3 GHz and below + 2% for frequencies between 3-6 GHz at any distance larger than half the proba tip
dismeter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifit10 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: % 6.3% (k=2}
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Receiving Pattern (¢), 3 = 0°

=600 MHz,TEM f=1800 MHz,R22
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Uncertainty of Axial Isotropy Assessment: £ 0.5% (k=2)
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Dynamic Range f(SAR:.aq)
{TEM cell , fova= 1900 MHz) :
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Uncertainty of Linearity Assessment: % 0.6% (k=2)
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Conversion Factor Assessment
1= 900 MHZ WGLS RS (H_convF) £= 1750 Mz, WOLS R22 {H_convF}
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Uncertainty of Spherical Isotropy Assessment: £ 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Other Probe Parameters
Sensor Arrangement Triangular
Connector Angle (%) 66.3
Mechanical Surface Detection Made enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5 mm
Probe Tip to Sensor X Catibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 1.4 mm
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Approved by:

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Calibration procedure(s)
Calibration date:
This ion certificate d ts the traceability to national standards, which realize the physical units of ts (81}
The and the inties with probability are given on the following pages and are part of the certificate.
Alf ealitvations have been conducted in the closed v facility: 8 {22 + 3)°C and humidity < T0%.
Calibration Equipment used (METE critical for calibration)
Primary Standards D Cai Date {Ceriificate No.) heduled Callbration
Power meter E44108 GB412936874 01-Apr-15 {No. 217-02128) Mar-16
Power sensor E4412A MY41498087 01-Apr-15 (No. 217.02128) Mar-18
Reft 3B Att SN: 55054 (3¢) 01-Ape-15 (No. 217-02129) Mar-16
20 dB SN SE2T7 {20 01-Apr-15 (No. 217-02132) Mar-18
ce 30 dB SN: 55129 {30b) 41-Apr-15 {No, 217-02133) Mar-18
Refarence Proba ES3DV2 SN 3013 30-Dec-14 {No. ES3-3013_Decid} Dec-16
DAE4 SN: 860 14-Jan-15 (No. DAE4-860_Jant5) Jan-16
Secondary Standards [[+] Check Dats (in house) Scheduled Check
RF generator HP B648C US3642L01700 4-Aug-08 (in house check Apr-13} In house check: Apr-168
Network Analyzer HP 8753E 1537380585 18-Oct-01 {in house check Oct-14) tn house check: Oct-15
Funclion Signature
Calibrated by: i

tasued: August 13, 2015
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Glossary:

TSL tissue simulating liquid

NORMx,y.z sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

A BC D modulation dependent linearization parameters

Polarization ¢ < rotation around probe axis

Polarization & 8 rotation around an axis that is in the plane normat to probe axis (at measurement center),
i.8., 8 =0 is normal {0 probe axis

Connsctor Angle information used in DASY system to align probe sensor X fo the robot coordinate system

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatiai-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, June 2013

by IEC 622089-1, "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 3 GHz)", February 2005

¢) IEC 62209-2, "Procedure 1o 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)", March 2010

d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Methods Applied and Interpretation of Parameters:

NORMbx,y,z: Assessed for E-field polarization 8 = 0 {f < 900 MHz in TEM-cell; f > 1800 MHz: R22 waveguide).
NORMy,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not affect the E*-field
uncertainty inside TSL {see below CornvF).

NORM(f)x,y,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

Axy.z; Bx.y,z; Cx,y.z; Dx,y,z; VRx,y,Z: A, B, C, D are numerical linearization parameters assessed based on
the data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fleld {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for f > 800 MHz. The same setups are used for assessment of the parameters applied for
boundary compensation (alpha, depth) of which typical uncertainty values are given. These parameters are
used in DASY4 software to improve probe accuracy close to the boundary. The sensitivity in TSL corresponds
to NORMDy,y,z * ConvF whereby the uncertainty corresponds te that given for ConvF. A frequency dependent
ConvF is used in DASY version 4.4 and higher which allows extending the validity from £ 50 MHz to + 100
MHz.

Spherical isotropy (3D deviation from isotropy): in a field of low gradients reaiized using a flat phantom
exposed by a patch antenna.

Sensor Offset: The sensor offset corrasponds to the offset of virtual measurement center from the probe tip
{on probe axis). No tolerance required.

Connector Angle: The angle is assessed using the information gained by determining the NORMx {no
uncertainty required}.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Basic Calibration Parameters

Sensor X SensorY Sensor Z Unc (k=2)
Norm (pVi(vVimPA* 0.53 0.44 0.45 £10.1%
DCP (mV)" 106.0 102.0 95.0
Modulation Calibration Parameters
uip Communication System Name A c D VR Unc”
&8 dBvVLV 4B mv (k=2)
0 W X 0.0 2.0 1.0 (.00 1457 +3.3 %
Y 0.0 4.0 1.0 148.5
z 0.0 0.0 1.0 128.7

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiptied by the coverage factor k=2, which for a normat distribution corresponds 1o a coverage
probability of approximately 85%.

A The uncertainties of NormX,¥,2 do not affect the E*field uncertainty inside TSL. (see Pages 5 and 6).

® Numerical

uricertainty nat required.

£ Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and is expressed for the square of the

field value.
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Calibration Parameter Determined in Head Tissue Simulating Media

Relative Conductlvity Depth® Une

1{8H2)C | Permittivity” (sim)* ConvFX | ConvEY | ConvFZ | Alpha® | (mm} {k=2)
2450 38.2 1.80 7.03 7.03 7.03 0.38 0.80 +120%
3500 379 2.91 6.89 6.89 5.88 0.33 1.10 +13.1%

© Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher {see Paga 2) alse it is restricted to + 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration freq and the for the band. Frequency validiy
below 300 MHz is + 10, 25, 40, 50 and 70 MHz for CenvF assessments at 30, 64, 128, 150 and 220 MHz rsspecbvely Apove § GHz frequency
validity can be extended to + 110 MHz.
£ At frequencies below 3 Gz, the validity of tissue parameters (e and o) can be relaxed to ¢ 10% if liquid compensation formula is applied to
measured SAR values. At frequencies above 3 GHz, tha validity of fissue parameters (& and o} is restricted to  5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target tissue parametars.
¢ Alpha/Depth are determined during calibration, SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always loss than + 1% for frequencies below 3 Gz and below + 2% for frequencies between 3-8 GHz at any distance Jarger than half the probe tip
diameter from the boundary.
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Calibration Parameter Determined in Body Tissue Simulating Media

Cond ity Depth © Unc

f(MH2) ¢ ?ermittlvity': (S/m)© ConvEX | ConvFY | ConvFZ | Alpha®| (mm) {k=2)
2450 52.7 1.95 7.15 7.15 718 0.32 0.90 +12.0%
3500 51.3 3.31 6.41 .41 541 0.41 1.07 #1311 %

* Frequency validity above 300 MHz of + EOO MHz only appl«es for DASY vd4.4 and hsgher {see Page 2), else it is restricted to x 50 MHz. The
unceriainty Is the RSS of the Convi and the ty for the indicated frequency band. Frequency validity
helow 300 MRz is + 10, 25, 40, 50 and 70 MHz for ConvF assasements at 30, 64, 128, 150 and 220 MHz respaciively, Above 5 GHz fraquency
validity can be extended to £ 110 Mz,

F At frequencies below 3 GHz, the validity of tissue parameters (e and ) can be relaxed to £ 10% if liquid compensation formula is applied to
measured SAR valuss. At frequencies above 3 GHz, the validity of tissue parameters (¢ and ©) is restricted to + 5%. The uncertainty is the RSS of
the ConvF uncertainty for indicated target ﬁssue paratneters.

© niphatepth are di d duging cali 1. SPEAG that the ining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies balow 3 GHz and below £ 2% for frequencies between 3-8 GHr at any distance larger than half the probe tip
diameter from the boundary.
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Conversion Factor Assessment

£= 2450 MHz WGLE R22 (H_convF) = 2450 MHz, WGLS R22 (M_convF}

L
40
“-.
35 3
. ol
w{ %

SAR QAW
8
P
SAR Mg
B9
L

o : o —
. RN
© - o5 -
s e s e
o e
O as et B P T DN e i =
N 5 % 15 P ®° % & - 5 w0 P ®» B 4
“a 2 [mm} & - i) 8]
Deviation from Isotropy in Liquid
Error (§, 8), f =900 MHz
1.0
0.8
0.8
§ 0.4
£ 02
"§ 0.0 |
0.2
0.4
08
0.8
-1.0
e

10 -08 -08 04 -02 0O 02 04 0CG6 08 1O
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3917

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°)} 66.3
Machanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length g mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1 mm
Recommended Measurement Distance from Surface 14 mm
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4. Dosimetric E-Field Probe Calibration (EX3DV4,

Calibration Laboratory of
Senmid & Pariner
Engineering AG

Teughausstrasse 43, 2004 evich, Switzerdand

Bocradited by $e Swiss Acrediation Senice [SAS]

Clisedt

UL Japan [Vitec)

AN -‘/i::::::\'. el
\\-._\'\\-—'_-"""I__-'_{_'_-’i £ ) 5

SIN: 3922)

ischar Halibricadi
[ c Service suissn d'ilalcorags

o Servizio seizzem o tarsiure
% 2B
N

Swiss Cobleation Service
Aecrediation No.: SCS 0108

The Swiss Accreciistion Sarvice is oo of thi signaborios io the EA
Wultlisternl Agroerend for the recagnilicns of Salibratss carlilicaas

Gertificats Ho: EX3-3822 Jun15

CALIBRATION CERTIFICATE

Object EX30N - S5h:3822

Galibration procedure{s)

Calibatinn dats: Jume 17, 2015

Calloration Equipment used [METE critical ke & bhinSon)

OA CAL-D1 w0, OA CAL-14 w4, QA CAL-23v5, QA CAL-20.vE
Callbration procedura for dosimetric E-field probes

Thig calibeation sanibeala dociamants 1 Irmaabiily (o ralional standame, which reslos e phyaical wits of measumsen s (S50,
Tres msasursments s e gncedsnies wil conlidence pobablily are gren on the dolowng pagas and ais par of the carsiicrz.

Al calibrabions have been conductsd 0 ihe doked labonatony fackly: erwronmen fempesatons (32 & 300 el humidly < 2.

Issued: Jume 18, 2015

This calbiaton cerdficats shall nol be regnod ucad & in full withou wiien approval of the laborstory

Primary Slasdands | i Coal Data (Cartifcala o) Schaduied Cabirainn
Powar muter B2 108 | GB41703E74 (e 15 [, 21702 158) Mar-16
Porwar siraor E48128 WY 1458057 Ort-Agr-15 N, 217-02128) Bl 16
Refurance 5 df ABsnuson EM: 55084 (32 O -Agr- 15 (e, 170213 Mar-16
Raluronce 20 dE A G SHITT (Mg Cri-Ape-15 (Mo, 21700138 Mar-18
Bmbmorce 50 dF Amen usor SH: 35139 305 015 (o, 217015 Mai-16 |
Rl @ Froba ES0NZ SH:ANA Z-Dwc-14 [Mo. EE3-30A3_Deo'ld) [iec- 10
sE4 SN 520 1d-Jar-18 (Mo, DEEA-E80_lan15) Jan-i6
Serondary Seandird [} ) Check [isbe fin huwui Scheduled Checi
| RF generaior HF BSBC USABA201700 &-hug-04 {in house dheck Apr-13) | In houss chack: &pi-168
Anplyeer HF ATS3E | US3Fa005ss | gt [in howse check Cct-14) [ 1n house check: 0l-18
Hama Funciion A Sigralue: |
Gkl by Israe Elnanug Lahsrsiorny Tezhnidan T, )
,ﬁ‘gﬁfﬂ‘—:.a !:-ft"_n“ﬁeu.r‘-?"
| Appecrved By Halja Prmei Tachnizl dansger ;
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Calibration Laboratory of L, s Sohwalzerisshar Kallbriesdinnet
Schmid & Parlner Mt (?) A g Rarden suisse ddtalonnage
Engineering AG o . s Sarvigio swiztens & Eraiura
Feughauastrasss 43, B104 Furich, Switzerdand "-J;::_-;TT-.::&}-" k%_‘“ 0 Swpins Cokbeation Senvios
i
Acoresiied by the Swiss Acciaditalion Sanice [SAS) Accraditation ko SCS 0108
Tha Swiss Sccmditaiics Servdies (s ane of the signatorias o the E&
Multilaioral &g fror the geitian of calibrallon cortiforins
Glossary:
TSL tissue simulating liquid
MORMsy,z senaitivity in frea space
CarwF sansitivity in TEL / NORM:,y.2
OGP dide COMPIEESIOn poat
CF crest factor (1duty_cycle) of the BF signal
s B C O muodulation dependent lingarizaticn parametars
Puolarization p ip ralalion srownd probs axs
Polanzation # & ratation arcund an axs thet is in the plane narmal o probe axis (&t Mmeasurament center),
e, 8 =0isnarmal Io probe axis
Connactar Angha information uged in DASY sysbam 1o align proba sensar X 1o the reat coardinats systam

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Prectice for Detarmining the Peak Spalial-Averaged Specific
Absarplion Rate [SAR) In the Humen Head fram Wireless Communications Devicas: Measurament
Techmiques”, June 2013

by IEC 62309-1, "Procedure ta measure the Speciic Absorption Rate (SAR) far hand-held devices used in close
prairnity b ihe ear (freguency rangs of 300 MHz o 3 GHz)", February 2005

Methods Applied and Interpretation of Parametars:
s NOBMy,z Assessed for E-iekl palasization 8 = 0 [f 2 900 MHz in TEM-call; > 1800 MHz: RZZ wavequida)
MORMx Y,z mre anly inlermedisle values, |a., the uncertainties of NORM:y.2 does not affect the E-field
uncedainty inside TSL (sas below ConvF)

s NORMTy, 2 = NORME .7 * fequency_responde (s Freguency Responss Chart). This inearization is
implemanited in DASY4 saftware versions |ater than 4.2 The uncertaindy of e Fagquancy respgonse is inchsted
in {hes siated unsertainty of ConueF.

s OGP,z DCP &ra numenical linesrizalion parameters assesaed based on the data of power sweep wilh CW
signal (o uncartainty reguired). DCP dess naol dapend on frequency nor meda,

«  PAR-PAR is the Peak o Average Ratio thet is not calibrated bul delermined based on the signal
characiesislics

s Axy.z Buyz Ceyz Deyz VReyz A 8 C, Dare numerical linearization parameters assessed basad on
the data of power swaes for speciic madulation signal, The parameters do not depend on frequency nor
media. VR e Ihe meximum calibration range axpressed in RMS voltage soross e dicds

s ConvF and Bowndsny Efect Parwmaters: Assessed in flgt phantom using E<field {or Temperature Trarster
Standard fer § < 800 MHzZ) and inside waveguide using analytical feld disributions basad on powar
measuraments for f = B0 Mz, The same setups are wsed for assessmant af the paramelsns apolied tor
boundary compensatisn (algha, depth) of which typical uncartainty values are given. These parameters ang
used 1 DASYS goftwan o iImprova probe accuracy clase b (kb boundary. The sensitivity in TSL correspands
to WO M, .2 * Coma whereby the uncertalmy comesponds to that given for Camd®. A frequency depandant
ConvF is used in DASY version 4.4 and highar which allows edending the validity fram + 50 MHz to £ 100
Mz

»  Sphercs) solropy (30 devialion from zolnoged: in e flekd of e gradiants realized using a Nal phanbom
expasad by a patch anbanna.

= Sedisor Offzel The sensor offset correspands (o the offsel of vidual measuremant centar from the prabe tip
(on prabe sxis). Mo telerance required.

s Conneclor Angls: The engle is assessed using the infermation gained by determining the NQRMy (no
ungaramnty requirad),
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Probe EX3DV4

SN:3922

Manufactured:  March 8, 2013
Calibrated; June 17, 2015

Calibrated for DASY/EASY Systems

{Mobs: man-comipatible with DASY 2 sysiem!)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

Basic Calibration Parameters

Sensor X Sensor¥Y Bensor £ Ung [k=2)
Morm (iimy s 0.7 0.45 b5 0.1 %
OCP (miy)” 1048 ) 10031 00,7

Modulation Galibration Parameters

[1]s] Communkcation System Mame I B c o VR Tl |
dB B dE mi | (h=2)
0 (=] x| 6o [ 10 | 000 | 1347 | 33 %
¥ oI o ma 1.0 1314
z | no o 10 14 | ]

Tha reporled uncertainly of measurement is stated as the standard uncertainty of measurament
multiplied by the coverage factor k=2, which for a narmal distribution corresponds o a coverage
probability of approximately 55%.

* Thiz urcertainties of Mom Y, Z 0o nol affect the E*-fied uncerssinty inside TSL (sae Pages 5 and &)

® Humericl I = 1] e e
U Unceainty i desermicsd w@isg e mae. desalion 0w inoar ros ponse applying recanguiar tsmbuton and & sconeseed for the eguam of the
Fioled. waahoss
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EXI00NS- B 3922

June 17, 2015

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

GCalibration Parameter Determined in Head Tissue Simulating Media

© Fraquisey validity above 300 MHz of £ 100 MHz only applies for DASY w4 and higher {see Fage 2. ele d B realiiciad e + 50 MAz. The

uncedainty is 1he FS% of te CoreF prcer sty o1 calibnalion frequency and the uncertainty for the indizlad fretuency band Frequency validiy

bl 300 Mz & £ 10, 25, 40, 50 and 70 MHZ Tor ConoF assessments at 3L 64, 126, 150 sead 220 MHz respociiely. Aboee b Gz begeancy

waligity can e axtandsd 0 £ 110 MHz.

F ik Irequer s belg 5 G, B wabidiy of lissus paramehers (¢ and of can e relased io 0% i lguid compansaion fomub & appked bo
b o ord 0 i

mamsunzd SAF vaues, Al equencies stove 1 GHE h validity of lssue

tha Corw® unceris sy for indbcalad 1A TGe! 5808 paramal BTs.
7 pipraiDapth e catemined during calibralion. SPEAG wamants that the sesaining devaton due b fhe boundary etfect after coaspaiaiion &

absadogs bicas thian = 1% for frequencies beloer 5 GHe e bidow £ 2% for fraquent os between 3-8 Gz at any detancs Bigar than hall the probe Sp

ciameder rom the bodndany.

Cartdicate No: EX3-3822_Juni3

Page §of 11

. Relative | Gonductivity | [ papm” Unct

tiWHz) " | Permitthvity [Sm) ConvE X | ComvF Y | ComvFZ | Alpha® | qmm} | (k=2) |
2450 39,2 1.80 7.3 7.34 7.30 023 | 145 | £120%
2600 39.0 1,96 7.30 750 720 034 | pBs | =120%
5200 36,0 465 525 5.25 5.35 030 180 | s134m
5250 159 4.7 510 5.0 E40 0.0 180 [ +131%
5300 5.9 4.TE 5,007 5.07 507 030 | 180 | #131%
SO0 35.6 4,96 485 485 485 0.35 180 | £131%
BE00 35.5 507 462 262 462 | 040 | 180 | :131%
E750 354 522 475 | 478 4.75 D40 | 18O | #131%
5800 5.3 5 27 4,80 460 460 | 04D 180 | £134% |

14a £ 5%. Tha uncerainty is e RES of
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

Calibration Parameter Determined in Body Tissue Simulating Media

1 {MiHz) © m‘ m?sﬂmwy CarmvFX | ConvF¥ | ComFZ AJM__T:.'::]G | Ii:::'.ﬂ_
2460 G627 1.85 . 748 7.408 749 . 0,80 + 120 %
200 | sas 2.16 7.28 7.28 728 | 030 | oa0 | +120% |
5250 49.9 536 | d4dE | 44E 496 | 040 | 180 | +131%
s600 | a5 | 677 367 2.87 387 | 050 | 190 | +131% |
aved | 483 504 o 4. 08 4. 0E 408 0us0 1.90 £ 131 %

“ Frad iy viability sl 330 MHZ of £ 100 MHz only applies for DASY wd 4 and highor |sea Faga 2). aka it & resincied o+ 50 MHE Thae
wrerlanty ks the RSE ol T ConvF uncemainty & calibralien kequency and the uncertairty for the indicated frequenay band. Fraqueray vakd iy
bedorae 300 WHZ i £ 10, 25, 40, 5D and 70 MHz tor ConvF asseasmiania al 3. 64, 120, 150 and 220 Mz respactiesly. Abows & GHe imguency
wnlidity can ke axienced o & 170 Wi

" &1 Fequencies below 3 GHz, tho salidiy of Ssue pammsins [ @ o] 2An Esd rakisd 39 & 1R i liguid compensation formuia s appled bo
measuned B4R values. Al equaencies abawa 3 GHz, Fa validiy of 1o parameters (3 and =] 5 resincled to & 5%. The woeriainty & ®a RES o
he ComeF uncerainty for indicaied 1arget lissue paramaterns

= MlphaTaplh ane detemined dunng calbeation. SPEAS warranis ihat the Wiy dhessia liein chad 1 i b fary obart Al i o i
alwirys lass han + 1% for Fecumncies below 3 GHz and below £ 2% for frequencies betwean 3-6 GHE al any dislance lamger fan hall the probs tig
diametar from @ boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncerainty of Frequency Responss of E-fiald: £ 6.3% (k=2]
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EX30Wd= BN 3922

Receiving Pattern (¢), 3 =0°

Jums 17, 215

=600 MHz, TEM f=1800 MHz R22
L 2 T
& m
= oz (1] I-_i - (-] ] = 'I. 19 4a
]
F
3 ] L] ] L]
™ X ¥ z Tod X z
I = 1
g | : |
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L1 i | T | | [ | | TR i Ll L —! |
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R[]
L L 3
'-'ﬁ-_ulu; k.ml-..- -s-:i.'l‘EL: hl.'!'ﬂfl-.:
Uncertainty of Axial lsotropy Seassament: £ 0.5% (k=2)
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Dynamic Range f(SARpcad)
(TEM call , fuu= 1900 MHz)
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nat compensa e pompensakad
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g
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i B I |
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+) [s]
nol ompemated companaed
Uncertainty of Linearity Assessmant: £ 0.6% (k=2)
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Conversion Factor Assessment
[= 2450 MHz WGELS R22 H_comf) f= 2450 MHz W3LS R2Z (M_conyF)
a0
1] I
z =] x *
Is
i7 3
1 3
.w..-:la ..... wrti.- o o '\-:vl!

Deviation from Isotropy in Liquid
Error (4, ), f =200 MHz

. om

40 -08 OB D& p2 DO D02 04 D05 DA 10
Uncertainty of Spherical |sotropy Assessmant: £ 26% (k=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:3922

Other Probe Parameters

| Sensor Arrangemeant

Connecior Angle [°)

| Mechanical Surface Delection Mode
Optical Surface Dedeclion Mode
Proga Ovarall Langth

Triengular
734
eraablesd

disabed

Prosa Body Diameatar

7 mm

Tip Langth

Tip Diamsater

Probs Tip o Sensor X Callbranon Point

10 mm
2 mm

2.5 mm

1mm |

Probe Tip to Sensor ¥ Calibration Point

T |

Frobe Tip 1o Sensor £ Calibration Faim

1 mm

Recormmended Keasurement Distance from Surece

1.4 mm |
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