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Appendix C

Calibration certificate

1. Dipole

D835V2 - SN 4d114(2019/06/11)

D1800V2 - SN 2d170(2019/06/11)

D1900V2 - SN 5d136(2019/06/11)

D2300V2 - SN1096(2019/03/08)

D2450V2 - SN 817(2019/06/10)

D2600V2 - SN 1158(2019/03/08)

2. DAE

DAE4-SN 1245(2019/05/21)

DAE4-SN 1245(2020/05/27)

3. Probe

EX3DV4-SN 3798(2019/05/24)

EX3DV4-SN 3798(2020/05/29)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed to feed point 50.60Q 4.01jQ

Return Loss -27.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.10- 5.05jQ

Return Loss - 24 5dB8

General Antenna Parameters and Design

Electrical Delay (one direction) 1.263 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

Certificate No: Z19-60197 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 06.11.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d114
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f= §35 MHz; o = 0.886 S/m; &, = 41.12; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - SN7514; ConvF(9.09, 9.09, 9.09) (@ 835 MHz; Calibrated:
8/27/2018

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

« Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

e Phantom: MFP_VZ:.1C ; Type: QD 000 P51CA; Senal: 1062

o Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Mecasurement grid: dx=>5mm,
dy=5mm, dz=5mm

Reference Value = 57.65 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.44 W/kg

SAR(1 g) =2.33 W/kg; SAR(10 g) = 1.55 W/kg

Maximum value of SAR (measured) = 3.08 W/kg

-1.97

-3.94

-5.92

-7.89

-9.86

0 dB = 3.08 W/kg = 4.89 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.11.2019

l'est Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d114
Communication System: 111D 0, CW; Frequency: 835 MHz; Duty Cyele: 1:1
Medium parameters used: f = 835 MHz: o = 0.973 S/m; &, = 55; p = 1000 kg/m3
Phantom section: Center Section

DASYS5 Configuration:

» Probe: EX3DV4 - SN7514; ConvF(9.47, 9.47, 9.47) @ 835 MHz; Calibrated:
827/2018

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

» Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASYS2, Version 52 10 (2): SEMCAD X Version 14 6.12
(7470)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.56 V/m; Power Drift = -0.03 dR
Peak SAR (extrapolated) =3.63 W/kg

SAR(1 g) = 2.38 W/kg; SAR(10 g) = 1.57 W/kg
Maximum value of SAR (measured) = 3.18 W/kg

dB
0

-2.03

-4.06

-6.08

-8.11

-10.14

0dB=3.18 Wkg =5.02 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.10- 3.26)Q

Return Loss -29.4dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 44.90- 3.03j)Q

Return Loss - 24 2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.075ns

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

Manufacturec by SPEAG

Certificate No: Z19-60199 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 06.11.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d170
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz; o = 1.406 S/m; g, = 39.82; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

« Probe: EX3DV4 - SN7514; ConvF(7.82, 7.82, 7.82) (@ 1800 MHz; Calibrated:
8/27/2018

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

« Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

« Phantom: MFP_VS5.1C ; Type: QD 000 P51CA; Serial: 1062

o Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.33 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 9.63 W/kg; SAR(10 g) = 5.06 W/kg

Maximum value of SAR (measured) = 15.1 W/kg

dB ‘

-6.79

-10.19

13.58
L.

-16.98

0 dB=15.1 W/kg = 11.79 dBW'kg
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.11.2019

I'est Laboratory: CTTL, Beijing, China

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 2d170
Communication System: UID 0, CW: Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz; ¢ = 1.503 S/m; &, = 53.75; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.69, 7.69. 7.69) @ 1800 MHz; Calihrated:
8127/2018

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

o Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

o Measurement SW: DASYS2, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 90.01 V/m: Pawer Drift = -0.07 dBR

Peak SAR (extrapolated) =17.7 W/kg

SAR(1 g) = 9.64 W/kg; SAR(10 g) = 5.06 W/kg

Maximum value of SAR (measured) = 14.9 W/kg

dB
0

-3.33

-6.66

-9.98

-13.31

L.

0dB =149 Wkg=11.73 dBW/kg

-16.64
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Impedance Measurement Plot for Body TSL
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.50+ 6.11jQ

Return Loss - 24 3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4710+ 6.51j)Q

Return Loss -227dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.067 ns

After long term use with 100W radiated power, only 2 slight warming of the dipole near the feedpoint can
be measured.

The dipole is made of standard semirigid coaxial cabe. 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 6 the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z19-60200 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 06.10.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d136
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz; o = 1.387 S/m; &, =40.2; p = 1000 kg/m3
Phantom section: Center Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.73, 7.73, 7.73) (@ 1900 MHz; Calibrated:
8/27/2018

« Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

« Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 97.84 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 19.1 W/kg

SAR(1 g) = 9.87 W/kg; SAR(10 g) =5.11 W/kg

Maximum value of SAR (measured) = 15.7 W/kg

dB

0
.
-3.50

-71.00

-10.51

-14.01

L.

0 dB=15.7 Wkg = 11.96 dBW/kg

-17.51
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL Date: 06.11.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d136
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parzmeters used: f= 1900 MHz; o = 1.499 S/m; &, = 52.18; p = 1000 kg/m3
Phantom section: Right Section

DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.53, 7.53, 7.53) @ 1900 MHz; Calibrated:
8/27/2018
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn1556; Calibrated: 8/20/2018
« Phantom: MFP_V35.1C ; Type: QD 000 P51CA; Serial: 1062
» Measurement SW: DASYS52, Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)
System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=Smm, dz=5mm
Reference Value = 87.94 V/m; Power Drift = 0.05 dB
Peak SAR (extrapolated) = 18.7 W/kg
SAR(1 g) = 10 W/kg; SAR(10 g) =5.21 Wikg
Maximum value of SAR (measured) = 15.6 W/kg

dB
0

-3.51
-7.01
-10.52

-14.02

-17.53

0 dB = 15.6 W/kg = 11.93 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.40-52j0
Return Loss -25.6dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 452Q-41jQ
Return Loss -23.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.172ns

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 cuaxial 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 dipales, small end caps
are added to the digole arms in order to improve matching wnen 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
feadpaint may he damaged.

Additional EUT Data

Manufacturec by SPEAG
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DASY5 Validation Report for Head TSL

Date: 08.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1096

Communication System: UID 0 - CW; Frequency: 2300 MHz
Medium parameters used: f = 2300 MHz; ¢ = 1.69 S/m; & = 38.2; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
o Probe: EX3DV4 - SN7349; ConvF(8.2, 8.2, 8.2) @ 2300 MHz: Calibrated: 31.12.2018
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

e DASY5252.10.2(1495); SEMCAD X 14.6.12(7450)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=5mm

Reference Value = 114.2 V/m; Power Drift =(0.03 dB

Peak SAR (extrapolated) = 23.4 W/kg

SAR(1 g) = 12 W/kg; SAR(10 g) =5.75 W/kg

Maximum value of SAR (measured) = 19.6 W/kg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB = 19.6 W/kg = 12.92 dBW/kg
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 08.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN:1096

Communication System: UID 0 - CW; Frequency: 2300 MHz .
Medium parameters used: f = 2300 MHz; o = 1.83 S/m; &, =51.8; p = 1000 kg/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
« Probe: EX3DV4 - SN7349; ConvF(8.16, 8.16, 8.16) @ 2300 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.10.2018
« Phantom: Flat Phantom 5.0 (back); Type: QD 000 P50 AA; Senal: 1002

e DASYS5252.10.2(1495), SEMCAD X 14.6.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=S5mm

Reference Value = 106.7 V/im: Power Drift =-0.01 dB

Peak SAR (extrapolated) = 22.4 W/kg

SAR(1 g) = 11.7 W/kg; SAR(10 g) = 5.63 W/kg

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

0 dB = 18.7 W/kg = 12.72 dBW/kg
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Impedance Measurement Plot for Body TSL
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.30+ 3.09jQ

Return Loss - 28.5dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4870+ 4 48 jQ

Return Loss - 26.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.023 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” oaragraph. 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
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DASYS Validation Report for Head TSL Date: 06.10.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: §17
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2450 MHz; o = 1.825 S/m; &, = 39.75; p = 1000 kg/m3
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - SN7514; ConvF(6.95, 6.95, 6.95) (@ 2450 MHz; Calibrated:
8/27/2018

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

» Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

» Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

» Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 97.95 V/m; Power Drift =-0.04 dB

Peak SAR (extrapolated) =27.6 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.15 W/kg

Maximum value of SAR (measured) = 22.5 W/kg

dB
0

-4.37
-8.74
-13.11

-17.48

-21.85

0 dB = 22.5 W/kg = 13.52 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri Si1 LOg Mag 10.00087 Ref 0.000de [F1)
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DASYS Validation Report for Body TSL Date: 06.10.2019
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 8§17
Communication System: UID 0, CW; Frequency 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.962 S/m; &, = 52.06; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

» Probe: EX3DV4 - SN7514; ConvF(7.13, 7.13, 7.13) (@ 2450 MHz; Calibrated:
8/27/2018

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

« Electronics: DAE4 Sn1556; Calibrated: 8/20/2018

« Phantom: MFP_V5.1C ; Type: QD 000 P5S1CA; Serial: 1062

e Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 91.66 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) =26.3 W/kg

SAR(1 g) = 12.8 W/kg; SAR(10 g) =5.93 W/kg

Maximum value of SAR (measured) = 21.2 W/kg

dB

-8.62

-12.93

-17.24

1
-21.55 -

0dB =212 Wkg = 13.26 dBWkg
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Impedance Measurement Plot for Body TSL

Tri S11 Log Wag 10,0008/ Ref 0.0)008 [F1]

50:00 =3—7,2%00000 orz 26,572 0B
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DASYS5 Validation Report for Head TSL

Date: 08.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1158

Communication System: UID 0 - CW; Frequency: 2600 MHz
Medium parameters used: f = 2600 MHz; o = 2.02 S/m; g, = 37.1; p = 1000 kg/m1
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASY52 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2600 MHz; Calibrated: 31.12.2018
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 04.10.2018
e Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

e DASYS5252.10.2(1495); SEMCAD X 14.6.12(7430)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=3mm, dz=5mm

Reference Value = 119.2 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29.6 W/kg

SAR(1 g) = 14.4 W/kg; SAR(10 g) = 6.34 W/kg

Maximum value of SAR (measured) = 24.5 W/kg

0 dB = 24.5 W/kg = 13.89 dBW/kg
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Impedance Measurement Plot for Head TSL

Fle View Channel Sweep Calbration Trace Scale Marker System Window Help

Ch1Avgs 20
Chi: Stat 2.40000 GHz =~ = Stop 280000 GHz

2 400000 Gz

L2000
L2500
130,00
135,00 -
40 00 ChlAvg= R0
Chi: Start 2.40000 GHz =~ = Stop 2.80000 GHz

Status CH1: EU !C“I-Poﬂ Avg=20 Delay LCL
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DASYS5 Validation Report for Body TSL

Date: 08.03.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1158

Communication System: UID 0 - CW; Frequency: 2600 MHz ‘
Medium parameters used: f = 2600 MHz; ¢ = 2.21 S/m; & = 50.9; p = 1000 kg/m”
Phantom section; Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)
DASYS52 Configuration:
» Probe: EX3DV4 - SN7349, ConvF(7.89, 7.89, 7.89) @ 2600 MHz; Calibrated: 31.12.2018
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 04.10.2018
« Phantom: Flat Phantom 5.C (back); Type: QD 000 P50 AA; Serial: 1002

« DASY5252.10.2(1495), SEMCAD X 14.0.12(7450)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 107.0 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 27.9 W/kg

SAR(1 g) = 13.5 W/kg; SAR(10 g) = 5.98 W/kg

Maximum value of SAR (measured) = 22.6 W/kg

0dB =22.6 W/kg = 13.54 dBW/kg
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Impedance Measurement Plot for Body TSL
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Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
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ciient  CCS-CN (Auden) Ceriificate No: DAE4-1245_May19
|CALIBRATION CERTIFICATE l
Object DAE4 - SD 000 D04 BM - SN: 1245
Calibration procedure(s) QA CAL-06.v29

Calibration procedure for the data acquisition electronics (DAE)

Calibration date: May 21, 2019

This calibration certificate documents the traceability to national standards, which realize the pnysical units of measurements (Sl),
The measuremeants and the uncertaintias with confidence probabilily are given on the following pages and are pan of the cenificate.

All calibrations have bsen conducted in the closed laboratory facility: environment temperature (22 + 3)°C and humidity < 70%.

Calibration Equipmen! used (M&TE critical for calibration)

Primary Standards 1D & Cal Date (Cenificate No.) Scheduled Calibration
Keithiey Multimeter Type 2001 SN: 0810278 03-Sep-18 (N0:23488) Sep-19
Secondary Standards D & Check Date (in house) Scheduled Check
Auto DAE Calibration Unit SE UWS 053 AA 1001  07-Jan-19 (in house check) In house check: Jan-20
Calibrator Box V2.1 SE UMS 006 AA 1002 07-Jan-19 (in house check) In house check: Jan-20
Name Function Signature
Calibrated by: Adrian Gehing Laboratory Technician A y
—
Approved by: Sven Kihn Deputy Manager .
> //-\

Issued May 21, 2019

This calibration certificate shall not be reproduced except in full withou; written approval of the laboratory.
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DC Voltage Measurement
A/D - Converter Resolution nominal

High Range:
Low Range:

TLSE =
1LSB =

8.1uV
8inV

full range =
full range =

-100...+300 mV

<t +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sac

Calibration Factors

X Y z
High Range 405.550 + 0.02% (k=2) | 404.251 + 0.02% (k=2) | 405.385 + 0.02% (k=2)
Low Range 3.99871 + 1.50% (k=2) | 3.98022 + 1.50% (k=2)

4.02065 £ 1.50% (k=2)

Connector Angle

Connector Angle 1o be

used in DASY system

G2
©
&

[s]
i+
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EX3DV4 - SN:3738

May 24, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Unc (k=2)
Norm (uV/(Vim)y*)* 0.52 0.50 0.58 +101%
DCP (mV)~ 97.4 101.6 92.1
Calibration Results for Modulation Response
uiD Communication System Name A B C D VR Max Unc”™
dB dBVuV dB mV dev. (k=2)
0 cw X 0.0 0.0 1.0 D00 | 1382 | #33% | +47 %
Y 0.0 0.0 1.0 138.9
Y 0.0 0.0 1.0 1296

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

* The uncertainties of Norm X.Y.Z do not affect the E*-field uncertainty inside TSL (see Pages 5and 6)
" Numerical linearization parameter: uncertainly not required.

F Uncertainty is determined using the max. deviation from linear response applying rectangular distribution and Is expressad for the square of the

field value
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EX3DV4- SN:3758

May 24, 2019

DASY/EASY - Parameters of Probe: EX3DV4 - SN:3798

Other Probe Parameters
Sensor Arrangement Triangular
Connector Ande (°) -42
Mechanical Su-face Detection Mode enabled
Optical Surface Delection Mude disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 9 mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4 mm
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EX3DV4- SN:3793 May 24, 2019

Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £ 6.3% (k=2)
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EX3DV4- SN:37%8 May 24, 2019

Receiving Pattern (¢), 9 = 0°

=600 MHz.TEM =1800 MHz R22
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Uncertainty of Axial Isotropy Assessment: +0.5% (k=2)
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EX3DV4— SN:37¢8 May 24, 2019

Dynamic Range f(SARcaq)

(TEM cell , foya= 1900 MHz)
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Uncertainty of Linearity Assessment: * 0.6% (k=2)
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EX3DV4- SN:3798 May 24, 2019

Conversion Factor Assessment

f= 835 MHz WGLS RS9 (H_convF) f= 1900 IHz WGLS R22 (H_convF)

Deviation from Isotropy in Liquid
Error (¢, 9), f =900 MHz

Deviauon

-10 -08 06 <04 -02 00 0.2 04 08 08 10
Uncertainty of Spherical Isotropy Assessment: + 2.6% (k=2)
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Compliance Certification Services (Kunshan) Inc.

Report No.: CKSEM190900054201

Dipole D835V2 SN 4d114

Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/11 -27.9 / 50.6 /
2020/6/10 -28.3 -1.43% 51.7 1.1Q
Body Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/11 -24.5 / 47.1 /
2020/6/10 -25.2 -2.86% 48.5 1.4Q
Dipole D1800V2 SN 2d170
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/11 -29.4 / 49.1 /
2020/6/10 -30.2 -2.72% 50.3 1.2Q
Body Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/11 -24.2 / 44.9 /
2020/6/10 -24.7 -2.07% 45.6 0.7Q
Dipole D1900V2 SN 5d136
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/11 -24.3 / 50.5 /
2020/6/10 -25.0 -2.88% 51.9 1.4Q
Body Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/11 -22.7 / 47.1 /
2020/6/10 -23.1 -1.76% 48.2 1.1Q




Compliance Certification Services (Kunshan) Inc.

Report No.: CKSEM190900054201

Dipole D2300V2 SN 1096

Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/3/8 -25.6 / 49.4 /
2020/3/7 -26.3 -2.73% 50.2 0.8Q
Body Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/3/8 -23.6 / 45.2 /
2020/3/7 -24.3 -2.97% 46.7 1.5Q
Dipole D2450V2 SN 817
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/10 -28.5 / 52.3 /
2020/6/9 -29.3 2.81% 54.3 2.0Q
Body Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/6/10 -26.6 / 48.7 /
2020/6/9 -27.5 3.38% 49.6 0.90Q
Dipole D2600V2 SN 1158
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/3/8 -22.8 / 49.5 /
2020/3/7 -23.2 1.75% 50.6 1.1Q
Body Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2019/3/8 -23 / 46.2 /
2020/3/7 -23.7 3.04% 47.5 1.3Q




