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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

Frequency response (normalized)

0.5 ;
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Uncertainty of Frequency Response of E-field: +7.4% (k=2)
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Conversion Factor Assessment
f=900 MHz, WGLS R9(H_convF) f=1750 MHz, WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: 13.2% (K=2)
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DASY/EASY - Parameters of Probe: EX3DV4 - SN: 7396

Other Probe Parameters

‘ Sensor Arrangement Triangular
Connector Angle (")ﬁ 156.9
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode dis;t;le
Probe Overall Length B 337mm

;be g;’dy Diameter 10mm
Tip Length 1 9mm
Tip Diameter o 2.5mm%

' Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1imm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Dista_r;:e from Surface - 1.4mm
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DC Voltage Measurement
A/D - Converter Resolution nominal
High Range: 1LSB = 6.1uV , fullrange = -100...+300 mV
Low Range: 1LSB = 61nV, fullrange= -1....... +3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec
Calibration Factors X Y Z
High Range 404.489 £ 0.02% (k=2) | 404.852 + 0.02% (k=2) | 404.862 + 0.02% (k=2)
Low Range 3.97827 £ 1.50% (k=2) | 3.95875 + 1.50% (k=2) | 3.97982 + 1.50% (k=2)
Connector Angle
Connector Angle to be used in DASY system 53.0°t1° ]
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4. AD-Converter Values with inputs shorted
DASY measurement parameters: Auto Zero Time: 3 sec: M

Iring time: 3 sec
High Range (LSB) Low Range (LSB)
Channel X 15969 17466
Channel Y 15661 16162
Channel Z 15990 16190

5. Input Offset Measurement
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Input 10MQ
Average (uV) | min. Offset (V) | max. Offset (uv) | St ?::;a‘w"
Channel X 073 -2.58 3.29 0.62
Channel Y 0.41 -0.49 1.23 0.40
Channel Z -0.80 -1.88 0.30 0.42
6. Input Offset Current
Nominal Input circuitry offset current on all channels: <25fA
7. Input Resistance (Typical values for information)
Zeroing (kOhm) Measuring (MOhm)
Channel X 200 200
Channel Y 200 200
Channel Z 200 200
8. Low Battery Alarm Voltage (Typical values for information)
Typical values Alarm Level (VDC)
Supply (+ Vec) +7.9
Supply (- Vec) -7.6
9. Power Consumption (Typical values for information)
Typical values Switched off (mA) | Stand by (mA) Transmitting (mA)
Supply (+ Vce) +0.01 +6 +14
Supply (- Vec) -0.01 -8 -9
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Impedance Measurement Plot for Head TSL

Tri si11 Log Mag 10.00d8/ Ref 0.000d8 [F1]
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Impedance Measurement Plot for Body TSL
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Measurement Conditions
JASY system configuration, as far as not given on page
- ’. < — — B
DASY Version JASY /52 8.8
Extrapolation Advanced Extrapolat
Phantom Modular Flat Phantom V¢
Distance Dipole Center - TSL 10 myv with Space
Zoom Scan Resolution Ix. dy = 4.0 mm, d 1 mm sraded Ratio
00 MHz + 1 MH [
) MHz + 1 MH
Frequency : :

BOO MHz + 1 MHz

Head TSL parameters at 5200 MHz

The follc wing parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters 2.0 ‘ 6.0 1.6¢
Measured Head TSL parameters 220 = 6.4 + 1.57 mho

Head TSL temperature change during test
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm” (1 g) of Head TSL Conditior
AR for nominal Head TSL parameters wormalized t N 80.7 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm™ (10 g) of Head TSL nditi

sAR measured )0 mW input pow 1 Wik

AR for nominal Head TSL parameter rmalized 1W 23.1 W/kg = 19.5 % (k=2)
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Head TSL parameters at 5800 MHz

> following parameters and calculations were applied

Temperature Permittivity Conductivity

Nominal Head TSL parameters
Measured Head TSL parameters 220 =

Head TSL temperature change during test
SAR result with Head TSL at 5800 MHz

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

mW input power 0 Wikg
AR for nominal Head TSL parameters wormalized to 1W 82.0 W/kg = 19.9 % (k=2)

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

SAR for nominal Head TSL parameter wrmalized 23.1 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 1o teed point

feturm
Antenna Parameters with Head TSL at 5300 MHz

edance. transformed to feed point

Antenna Parameters with Head TSL at 5600 MHz

mpedance, transformed to feed point

1el
Antenna Parameters with Head TSL at 5800 MHz

edance, lransformed to fteed point
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Antenna Parameters with Body TSL at 5200 MHz

Antenna Parameters with Body TSL at 5300 MHz

edance, transtormed to feed point 1

Antenna Parameters with Body TSL at 5800 MHz

transtormed to feed point

General Antenna Parameters and Design
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DASY5 Validation Report for Head TSL

Date: 24.09.2021]
est Laboratory: SPEAG, Zurnich, Switzerland
DUT: Dipole SGHz: Type: DSGHzV2; Serial: DSGHzV2 - SN: 1160

Communication System: UID 0 - CW; Frequency: 5200 MHz. Frequenc 5300 MHz, Frequency: 5600
MHz, Frequency: 5800 MHz

Medium parameters used: { = 5200 MHz: 6 = 4.57 S/m: & = 36.4: p = 1000 kg/m" . Medium parameter
used: = 5300 MHz: o = 4.68 S/m; & = 36.2; p = 1000 kg/m" . Medium parameters used: f = 5600 MH:
5.03 S/m: ¢ 35.7: p = 1000 kg/m” , Medium parameters used: [ = 5800 MH/ 3.26 S/m; ¢

IIHIHA"_V'“'\
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1

DASYS52 Conhguration

e Probe: EX3DV4 - SN3503: ConvF(5.51, 5.51, 53.51); Calibrated: 30.12.2021, ConvF(5.21, 5.
5.21): Calibrated: 30.12.2021, ConvF(4.92, 4.92. 4.92): Calibrated: 30.12.2021, ConvF(4.9,4.9. 4.9
Calibrated: 30.12.2021,

e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 17.08.2021
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA: Serial: 100

e DASYS5252.8.8(1222); SEMCAD X 14.6.10(7331)

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

Reference Value = 64.41 V/m: Power Drift = 0.08 dB

Peak SAR (extrapolated) = 29.3 W/kg

SAR(1 g) = 8.06 W/kg; SAR(10 g) = 2.31 W/kg

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

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

Reference Value = 65.31 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 31.1 W/kg

SAR(1 g) = 8.26 W/kg: SAR(10 g) = 2.39 W/kg

Maximum value of SAR (measured) = 19.4 W/kg

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

Reference Value = 65.34 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 34.7 W/kg

SAR(1 2) = 8.69 W/kg: SAR(10 g) = 2.47 W/kg

Maximum value of SAR (measured) = 21.0 W/kg
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, {=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm. dy=4mm by

Reference Valug 62.41 V/im: Power Drift = 0.03 dB
Peak SAR (extrapolated) = 34.5 W/kg
SAR(1 g) = 8.2 W/kg:; SAR(10 g) = 2.31 W/kg
Maximum value of SAR (measured) = 20.5 W/keg
d8
[}
- -6.66
13.33
19.99
26.66
33.32
)dB = 18.7 W/kg = 12.72 dBW/kg
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Impedance Measurement Plot for Head TSL

=2
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—

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=4mm. dy=4mm. d- bmin
Reference Value = 65.22 V/m:; Power Dnift 0.03 dB
Peak SAR (extrapolated) = 37.1 W/kg

SAR(] g) = 7.88 W/kg: SAR(10 g) = 2.2 W/kg
Maximum value of SAR (measured) = 19.7 W/k

& -13.42
20,13

26.84

13.55

)dB = 18.2 W/ke = 12.60 dBW/kj
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Impedance Measurement Plot for Body TSL
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Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the

calibration interval can be extended.

Head-2450
Date of Return-loss o Real Delta !maglnaw Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-06-21 -25.88 54.65 2.81
2022-06-21 -26.12 0.93 54.79 0.14 2.94 0.13
2023-06-21 -26.15 1.04 54.88 0.23 3.05 0.24
Body-2450
Date of Return-loss o Real Delta !maglnaw Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-06-21 -27.36 50.75 4.29
2022-06-21 -27.68 1.17 51.38 0.63 4.66 0.37
2023-06-21 -27.89 1.94 51.67 0.92 4.58 0.29
Head-5200
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -21.05 48.11 -8.52
2022-10-08 -21.31 1.24 48.37 0.26 -9.78 1.26
2023-10-08 -21.57 247 49.53 1.42 -10.24 1.72
Body-5200
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -23.04 48.55 -6.81
2022-10-08 -23.41 1.61 48.93 0.38 -7.39 0.58
2023-10-08 -24.12 4.69 49.82 1.27 -6.97 0.16
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Head-5300
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -25.66 50.16 -5.23
2022-10-08 -26.17 1.99 52.23 2.07 -6.11 0.88
2023-10-08 -26.53 3.39 51.86 1.70 -5.88 0.65
Body-5300
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -27.13 49.01 -4.25
2022-10-08 -27.48 1.29 49.63 0.62 -5.29 1.04
2023-10-08 -28.13 3.69 50.33 1.32 -5.31 1.06
Head-5600
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -25.74 54.79 -2.54
2022-10-08 -26.33 2.29 55.83 1.04 -2.91 0.37
2023-10-08 -25.86 0.47 55.68 0.89 -3.15 0.61
Body-5600
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -24.62 56.20 -0.74
2022-10-08 -25.09 1.91 57.06 0.86 -1.88 1.14
2023-10-08 -25.35 297 56.89 0.69 -1.94 1.20
Head-5800
Date of Return-loss o Real Delta I maginary Delta
Delta (%) Impedance impedance
measurement | (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -27.73 53.01 -2.97
2022-10-08 -28.13 1.44 55.23 2.22 -3.69 0.72
2023-10-08 -28.45 2.60 56.12 3.11 -3.68 0.71
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Body-5800
Date of Return-loss o Real Delta I maginary Delta
Delta (%) | Impedance impedance
measurement (dB) (ohm) (ohm)
(ohm) (ohm)
2021-10-08 -24.76 55.88 -1.71
2022-10-08 -25.39 2.54 56.43 0.55 -2.76 1.05
2023-10-08 -26.11 1.41 56.57 0.69 -2.58 0.87

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 50hm of prior calibration.

Therefore the verification result should support extended calibration.

**END OF REPORT*****
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