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ANNEX D: Probe Calibration Certificate
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Object EX3DV4 - SN : 3677
Calibration Procedure(s) FE-Z11-004-02
Calibration Procedures for Dosimetric E-field Probes
Calibration date: August 12, 2021
Approved by: Qi Dianyuan SAR Project Leader W

. e Issued: August 14, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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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8 Numerical linearization parameter: uncertainty not required.
E Uncertainly 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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effect after compensation is always less than + 1% for frequencies below 3 GHz and below % 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: +7.4% (k=2)
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Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
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Uncertainty of Linearity Assessment: $0.9% (k=2)
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f=750 MHz,WGLS R9(H_convF)

f=1750 MHz,WGLS R22(H_convF)
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Deviation from Isotropy in Liquid
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 117.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable i
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9Smm
Tip Diameter 2.5mm
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Impedance Measurement Plot for Body TSL
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Impedance Measurement Plot for Head TSL
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Impedance Measurement Plot for Head TSL
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ANNEX J: D2600V2 Dipole Calibration Certificate
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Issued: April 28, 2021
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tissue simulating liquid
sensitivity in TSL / NORMx,y,z
not applicable or not measured

The reported uncertainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for 2 normal distribution |

Certificate No: Z221-601356

| Corresponds to a coverage probability of approximately 95%.
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Measurement Conditions
DASY system configuration. as far as nol given on page 1

| DASY Version DASYS2 V52.10.4

[ Extrapolation Advanced Extrapolation |

B i
Phantom | Triple Flat Phantom 5.1C l

| Distance Dipole Center - TSL 10 mm with Spacer |

| Zoom Scan Resolution dx, dy, dz =5 mm II

| Frequency 2600 MHz £ 1 MHz

Head TSL parameters
The following parameters and calculations were applied
Temperature Permittivity Conductivity ]

Nominal Head TSL p ] 220°C 390 1.96 mho/m |
Measured Head TSL parameters (220+02)°C 399:6% 1.94 mho/m £ 6 % |
Head TSL temperature change during test <10°C e s

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL _Condutmn
SAR measured 250 mW input power 13.9 Wikg
SAR for nominal Head TSL parameters normalized to 1W 56.1 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition [
SAR measured 250 mW input power 6.10 Wikg '
SAR for nominal Head TSL paramelers normalized to 1W 24.5 Wikg £ 18.7 % (k=2) |
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Appendix(Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

_Irlmpedance transformed to feed point

—

50.10- 7.19iQ

TR e W P A WS Ul ayeu

Additional EUT Data

l&nu[ac!ured by ] SPEAG
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DASYS Validation Report for Head TSL Date: 04.23.2021

l'est Laboratory: CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1025
Communication System: UID 0, CW; Frequency: 2600 MHz:; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz: o = 1.944 S/m: & = 39.94: p= 1000 kg/m’
Phantom section: Center Section

DASYS Configuration:

= Probe: EX3DV4 - SN3617; ConvI(7.55, 7.55., 7.55) (@ 2600 MHz; Calibrated:
2021-01-27

*  Sensor-Surface: | 4mm (Mechanical Surface Detection)

¢+ Electronics: DAE4 Sn777; Calibrated: 2021-01-08

+  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

«  Measurement SW: DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 101.1 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 31.5 W/kg

SAR(1 g) = 13.9 W/kg; SAR(10 g) = 6.1 W/kg

Smallest distance from peaks 10 all points 3 dB below = 9 mm

Ratio of SAR at M2 to SAR at M1 = 44%

Maximum value of SAR (measured) = 24.4 Wikg

dB
0

-4.96
-9.92
-14.87

-19.83

-24.79

0 dB =244 W/kg = 13.87 dBW/kg
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Impedance Measurement Plot for Head TSL

Tri 511 Log Mag 10.00d8/ Aaf 0, 000d8 [F1]
! »1 7.4000000 Grz -32.907 dn

|PEEE 511 smith (R+fx) Scale 1.000u [F1 pal)

*1  2.6000000 GHz

50,108 0 -7.1852 0 6. 51%4-pF

R

|1 st z4 G ml.;n: Stop 20 G IR
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ANNEX K: D5GHzV2 Dipole Calibration Certificate

. 3 . MU
E-mail: ettl@chinattl.com http://www.chinattl.cn

Client TA(Shanghai) Certificate No:  Z20-60080
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1151

pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
SAR for nominal Head TSL parameters normalized to 1W 22.3 Wikg *24.2 % (k=2)
Certificate No: Z20-60080 Page 3 of 14
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Head TSL parameters at 5600 MHz
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The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 355 5.07 mho/m
Measured Head TSL parameters (22.0+0.2)°C 363+6% 4.96 mho/m £ 6 %
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured

100 mW input power

2

29 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

23.0 Wikg + 24.2 % (k=2)

Head TSL parameters at 5750 MHz

T rrie e e pwTu

SAR for nominal Head TSL parameters

normalized to 1W

21.9 Wikg + 24.2 % (k=2)
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Body TSL parameters at 5250 MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.9 5.36 mho/m
normalized to 1W 73.4 Wikg * 24.4 % (k=2)

SAR for nominal Body TSL parameters

SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition

SAR measured 100 mW input power 2.09 Wikg

SAR for nominal Body TSL parameters normalized to 1W 20.8 W/kg £ 24.2 % (k=2)
SAR measured 100 mW input power 2.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W 22,0 Wikg * 24.2 % (k=2)
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Body TSL parameters at 5750 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 48.3 5.94 mho/m
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250 MHz

Impedance, transformed to feed point 52.40-6.47)Q

Return Loss -23.4dB
Antenna Parameters with Head TSL at 5600 MHz

Impedance, transformed to feed point 57.002 - 3.86jQ

Return Loss -22.6dB

Antenna Parameters with Head TSL at 5750 MHz

Impedance, transformed to feed point

55.90 + 0.16)Q

Return Loss -25.0dB
Antenna Parameters with Body TSL at 5250 MHz

Impedance, transformed to feed point 51.60 - 5.33jQ

Return Loss -25.3dB
Antenna Parameters with Body TSL at 5600 MHz

Impedance, transformed to feed point 57.60 - 2.15jQ

Return Loss -22.7dB
Antenna Parameters with Body TSL at 5750 MHz

Impedance, transformed to feed point 55.40 + 1.94jQ

Return Loss -25.2dB
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General Antenna Parameters and Design

Electrical Delay (one direction) 1.066 ns —I

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

Additional EUT Data

Manufactured by SPEAG
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Peak SAR (extrapolated) = 36.2 W/kg

SAR(1 g) = 8.02 Wikg; SAR(10 g) = 2.29 W/kg

Smallest distance from peaks to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 =61.4%

Maximum value of SAR (measured) = 19.7 W/kg
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SImalest aistance om peaxs 10 all poinis 3 ds below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 59.9%
Maximum value of SAR (measured) = 19.2 W/kg

dB

[T AAAAAA

I-31.2a | =

0dB =19.2 W/kg = 12.83 dBW/kg
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Impedance Measurement Plot for Head TSL

Report No.: R2208A0708-S1

Tr1 511 Log Mag 10.00d8/ Ref 0.000d8 [Fi]
$0.00 % 7500000 Grz -23.437 @0
c0.00 | 2 3-6000000 GHz -22.558 d8
. 3 5.7500000 GHz -25.022 dB

30.00

20.00
10.00
0.000 M
-10.00
-20.00 b

-30.00 W

—40.00

=50.00 = ray -
PEEE s11 smith (R+§x) Scale 1.000u [F1 pel]
>1  5.2500000 GHz 52.411 0 -6.4737 0 4.68

2 5.6000000 GHz 56.977 0 -3.8612 n 7 5 pF
3 5.7500000 GHz 55.540 0 164.18 mn . 5443 pH
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DASYS5 Validation Report for Body TSL Date: 02.27.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1151
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz.

""" -

Smallest distance fror‘i"n'peaks‘ to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 =63.4%
Maximum value of SAR (measured) = 18.6 W/kg
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I-32.32

0 dB =17.8 Wrkg = 12.50 dBW/kg
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00d8/ Ref 0,000d8 [F1]

50.00 >1 5.2500000 GHz -25.261 dB
40.00 | 2 56000000 GHz -22.712 ds
" 3 5.7500000 GHz -25.246 dB

30.00
20.00
10.00
0. 000
=10.00
-20.00
-30.00

=40.00

=

=50, 00 =
PEH s11 smith (R+}x) Scale 1.000u [F1 pel]
»1 5.2500000 GHz 51.559 0 -5.3262 0 5.691

2 5.6000000 GHz 57.575 o -2.1493 0 13
3 5.7500000 GHz 55.426 0 1.9446 D0
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ANNEX L: DAE4 Calibration Certificate

\anorauon proceaure for the data acquisition electronics (DAE)

| Calibration date: October 04, 2021

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (SI).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the cetificate.

Name Function Signature
Calibrated by: Adrlan Gehring Laboratory Techniclan /{ :
Approved by: Sven Kihn Deputy Manager

. . @Ltmu

Issued: October 4, 2021

This calibration certificate shall nol be reproduced excepl In full without written approval of the laboraltory.
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1V, fullrange =  -100...+300 mV
Low Range: 1LSB = 6inV, fullrange = -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
[Callbration Factors X Y I z
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Appendix (Additional assessments outside the scope of SCS0108)

1. DC Voltage Linearity

High Range Reading (uV) Difference (uV) Error (%)

Channel X + Input 199998.31 2.10 0.00

Fhannal vV [ T— =

Input Voltage (mV) | Channel X (uV) | Channel Y (uV) Channel Z (V)
Channel X 200 - -0.88 -2.39
Channel Y 200 6.27 - 231
Channel Z 200 8.86 3.02 -
Certificate No: DAE4-1692_Oct21 Page 4 of §
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4. AD-Converter Values with Inputs shorted
DASY measurement paramolors: Aulo Zoro Time: 3 soc; Moasuring lime: 3 soc

9. Power Consumption (Typical values for information)

High Rango (LSB) Low Range (LSB)
Channel
nel X 16040 16587
Ch
annel ¥ 16800 16465
L P war v.40
[Emrmel z | -0.23 -1.42 0.54 0.37
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25(A
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 2nn

Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)

Supply (+ Vee) +0.01 +6 +14

Supply (- Vce) -0.01 -8 -9
Centificate No: DAE4-1692_Oc121 Page 5 of 5
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ANNEX M: The EUT Appearance

The EUT Appearance are submitted separately.
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ANNEX N: Test Setup Photos

The Test Setup Photos are submitted separately.
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ANNEX O: Product Change Description

The Product Change Description are submitted separately.
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