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Appendix C for SZCR230500147606

Calibration certificate

1. Dipole

D2450V2 - SN 955(2022/06/06)

D5GHzV2 - SN 1042(2022/06/01)

2. DAE

DAE3 - SN 373(2022/12/28)

3. Probe

EX3DV4 - SN 3789 (2022/09/30)
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1. Dipole
D2450V2 - SN 955
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Client CCS-sz Certificate No:  Z222-60175

ATION CERTIFICATE &)

Object D2450V2 - SN: 956
Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits
Calibration date: June 6, 2022

This calibration Certificate documents the traceability to national standards, which realize the physical units of

measurements (S1). The measurements and the uncertainties with confidence probability are given followi
|
pages and are part of the certificate. " g =

All calibrations have been conducted in the closed laboraboly facili environment temperature (2223 y°C and
ty {

Calibration Equipment used (M&TE critical for callbration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S | 104291 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-60007) Jan-28
Secondary Standards ID# Cal Date (Calibtated by, Certficate No)  Scheduled
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL. No. J22X00409) Jan-
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00408) Jan-23

Name Function Si
. ignature

Callbrated by: Zhao Jing SAR Test Engineer : zt‘\\

Revi 3 . ; 3.
eviewed by Lin Hao SAR Test Engineer it ¥%

Approved by: Qi Dianyuan SAR Project Leader ;)1_{1‘

Issued: June 13, 2022
|_This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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E-mail: ceti@chinatti com hatp/iwww.esict.ac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rgte of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o Measuramenf Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

* SAR measured: SAR measured at the stated antenna input power.

* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

« SAR for nominal TSL par ters: The ed TSL parameters are used to calculate the
nominal SAR result.

The reported uncemglnty 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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52104 k|
Extrapolation Advanced Extrapolation '
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz _j
Head TSL parameters
The 1s and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220%C 392 1.80 mho/m
Measured Head TSL parameters (220£02)"C 400+6% 1.81 mho/m 6 %
Head TSL temp hange during test <1.0°C — A
SAR result with Head TSL
SAR averaged over1 cnr' (1g) of Head TSL Condition
SAR measured 250 mw mput power 13.3 Wkg
SAR for nominal Head TSL parameters normalized to 1W 53.4 Wikg £ 18.8 % (k=2) |
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 6.21 Wkg
PSARformminal Head TSL parameters normalized to 1W 24.9 Wikg £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.80+ 2.96j0 |
Retum Loss -28.1d8 |

General Antenna Parameters and Design

Electrical Delay (one direction) 1.071 ns ]

After long term use with 100W radiated 2 a slight warming of the di -poi
e kg power, only g ng ipole near the feed-point can

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
oonnect.ed 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.
Noexogssmmnmstbeapplbd to the dipole arms, because they might bend or the soidered
connections near the feed-point may be damaged.

Additional EUT Data

Eaammmd by SPEAG
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DASYS Validation Report for Head TSL Date: 2022-06-06
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 955
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: f = 2450 MHz; o = 1.806 S/m; & = 40.03; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

* Probe: EX3DV4 - SN7464: ConvF(7.77, 7.77. 7.77) @ 2450 MHz; Calibrated:
2022-01-26

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

* Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

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

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 99.82 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13.3 W/kg; SAR(10 g) = 6.21 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 49.5%

Maximum value of SAR (measured) = 22.2 Wikg

0dB =22.2 W/kg = 13.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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D5GHzV2 - SN 1042
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Sl CALIBRATION LABORATORY NS CALIBRATION

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191 "m“‘\‘ o

Tel: +86-10-62304633-2117

E-mail: cttl@chinattl.com http://www.caic.ac.cn

Client CCs-sz Certificate No: Z22-60176
CALIBRATION CERTIFICATE
Object D5GHzV2 - SN: 1042
Calibration P d

i Rcedinee) FF-Z11-003-01
Calibration Procedures for dipole validation kits

Calibration date: June 1, 2022

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

All Ca“blauolﬁ have been conducted in the closed Iaboratmy f |ty pel
acill environment tem| rature (22:3)°c and
[¢ )

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG.No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,N0.222-60007) Jan-23
S.econdary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer E5S071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Si
. gnature

Callbrated by: Zhao Jing SAR Test Engineer i S

Reviewed by: Lin Hao SAR Test Engineer \'ﬁ{: %

Approved by: Qi Dianyuan SAR Project Leader

Issued: June 6, 2022
‘ﬂus calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

e Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

e SAR measured: SAR measured at the stated antenna input power.

e SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

e SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz= 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz

Frequency 5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (220x0.2)°C 353+6% 4.67 mho/m +6 %
Head TSL temperature change during test <1.0°C —_ -

SAR result with Head TSL at 5250MHz

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

SAR measured 100 mW input power 7.68 Wikg

SAR for nominal Head TSL parameters normalized to 1W 76.5 Wikg £ 24.4 % (k=2)

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

SAR measured 100 mW input power 2.19 Wikg

SAR for nominal Head TSL parameters normalized to 1W 21.8 Wikg % 24.2 % (k=2)
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Head TSL parameters at S5600MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 356.5 5.07 mhoim
Measured Head TSL parameters (220+0.2)°C 3M7+6% 5.05 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —_ —

SAR result with Head TSL at 5600MHz

SAR averaged over1 cm’ (1 g) of Head TSL Candition

SAR measured 100 mWV input power 8.09 Wikg

SAR for nominal Head TSL parameters normalized to 1W B80.5 Wikg £ 24.4 % (k=2)
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 22.8 Wikg % 24.2 % (k=2)

Head TSL parameters at 5750MHz
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 (220+0.2)°C 345+6% 5.21 mho/m £ 6_%_
Head TSL temperature change during test <1.0°C S i,
SAR result with Head TSL at 5750MHz
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 7.74 Wikg
SAR for nominal Head TSL parameters narmalized to 1W T7.0 Wikg  24.4 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 217 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.6 Wikg £ 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impedance, transformed to feed point 51.6Q- 6.96jQ

Retumn Loss -23.1dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 58.6Q- 0.93jQ
Return Loss -22.0dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point 57.80- 3.09jQ
Return Loss -22.2d8

General Antenna Parameters and Design

@mr Delay (one direction) 1.109 ns j

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point 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 feed-point may be damaged.

Additional EUT Data
bnanufacturea by J SPEAG
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DASYS Validation Report for Head TSL :

Test Laboratory: CTTL, Bejjing, China Sl

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1042
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; ¢ = 4.674 S/m; & = 35.28; p = 1000 kg/m3
Medium parameters used: f = 5600 MHz: o = 5.051 S/m; & = 34.69; p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; o = 5.214 S/m; & = 34.47: p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

» Probe: EX3DV4 - SN7464; ConvF(5.43, 5.43, 5.43) @ 5250 MHz;
ConvF(4.91, 4.91, 4.91) @ 5600 MHz; ConvF(4.85, 4.85, 4.85) @ 5750
MHz; Calibrated: 2022-01-26

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

« Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

. :’gsa;tom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx: Serial:

« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 63.46 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 29.9 Wikg

SAR(1 g) = 7.68 W/kg; SAR(10 g) = 2.19 Wikg

Smallest distance from peaks to all points 3 dB below = 6.8 mm

Ratio of SAR at M2 to SAR at M1 = 66.3%

Maximum value of SAR (measured) = 17.6 Wrikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.59 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 35.0 W/kg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.29 Wikg

Smallest distance from peaks to all points 3 dB below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 62.8%

Maximum value of SAR (measured) = 19.0 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 64.39 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.3 W/kg

SAR(1 g) = 7.74 W/kg; SAR(10 g) = 2.17 W/kg

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 62%

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

-10.00

-20.00

-30.00

-40.00

-50.00

[

0 dB = 18.9 W/kg = 12.76 dBW/kg
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Impedance Measurement Plot for Head TSL
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CALIBRATION CERTIFICATE
Cbiject DAES - SN- 373
Calibration Procad,
urefs) FF-Z211-002-01
Caltration Procedure for the Data Acquistion Electronics
(DAEX)
Calbration date: December 28, 2022
This cali 1 Certificote d the traceability 1o ralionsl slandards, which realze e physicd units of
Measuraments(S1). The measue and Ihe. Wiees with confidence peobubility are given on the fosowing |
pages and are pert of the cerficale.

Al calbrations have been conductiesd in the dosed Sooratory faciity: environment lemperstured22:3)C and
humidity<70%,

Calbration Equipment used (M&TE critical for callbeation)

Primary Standards Dw Cal Dale{Caibrated by, Canficale No.) Scheduled Calbration
Process Calibrator 753 | 1971018 14-Jun-22 {CTTL. No.J22X04180) Jun-23
Name Function lure
Calibratod by: Yu Zongying SAR Test Erginear mib
Reviewed by: Lin Hao SAR Test Engineer #n,i,',"
Approrved by: Qi XAy LEn SAR Project Lesder I e

Bsued: Januacy 01, 2023
This calibration ceetificate shall not be repeoduced axcepl in Ml without writlen spproval of the laboratory.
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C-mall eatfBcxctacen B ewa cabe 2z o
Glossary:
DAE data acquisition electronics

Connector angle  information used in DASY system to align probe sensor X
to the robot coordinate system.

Methods Applied and Interpretation of Parameters:

= DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voitmeter in the respective range.

« Conneclor angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

= The report provide only calibration results for DAE, it does not contain other
performance test rasults,
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CALIBRATION LABORATORY

Adik: No 52 HusVianBei Rood, Heldan Dinticr, Bajing, 10I19), Chira
Tek 186 1042304633-2117

-l eeslficantac cn Mg werwsaioiacon

DC Voltage Measurement
AD - Converter Rascluton nominal

Hgh Rarge: 1LSE = LA Tul range = -'IDO A300 mv

Low Range: Lea - ooV, ol riege = A.....2mV
DASY measwrament parameters: Auto Zero Time: 3 %0C; an.nng timer 3 500
Eﬂhdkn Factors X Y R |
| WW A02L60 £ 0.15% (k=2) | 4003 236 = 0.15% (k=2) | 402 607 +0.15% (x=2)
| Low Range 3820652 0.7% (x=2) | 397661 £ 0.7% (k=2) | 393420 £ 0.7% (k=2)
Connector Angle

{mwlommdmt&kﬂm

28t
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3. EX3DV4 - SN 3789

_— ey _‘ J A" Colaboration with
77Ls p e a g = A2 o~ =:CAICT SITL spea g CAICT
= swiCNASH: - —
:::‘;:‘:«n.z:o“;;ﬂzu.{-“hm Dk, Boging. 100191, Cime 77 A v Yk ::x:m;xf?:?nmum Being 100197, Calan
angaisice Mipawwwesiccm B vt e Mpowwsetscn
Certificate No:  Z22-60369
— Glossary:
TSL tissue simulating liquid
NORMx.y.2 sensibyity in free space
ComF sensitivity in TSL ! NORMx,y.z
oce dioda compression point
CF crest factor (1/duty_cycle) of the RF signal
| ABCD s
f Cattration Procedure(s) PF-211-004-02 Polarization ©  ® rotation arcund probe axis
Caibeation Procedures for Dosimetric E-fiskl Probes Polarization 8 ;?;ﬂ:mumh;&:mhuunMMn normal 10 probe axis (at messurement center), |
Calbeatian date: Cannector Angle  information used in DASY system to align probe sensor X to the robot coordinate system
Septomber 20, 2022 T A g bo the B
) a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Aversged
This Cortincate L to national standards, which reallze the physical units of Spoctic Rale (SAR) in the Human Head from Wirslass Commurications Devices:
The nd the with prababilty aee gvan on the fafowing Measurement Techniques™, June 2013

pages and are part of 18 centificate b) IEC 62209-1, for e of Spaci pion Rate (SAR) from

hand-heid and body-mounted devices used next 10 the ear (noqmcy range of 300 MHz %o 6 GHz[",

All caibeations hawve been conductsd i the ciosed laboralory taciily: emdronment temparaturelz219)C and t,;'é‘gsz,';&a Specific Rate (SAR) for wirsless communication

humbity<70%. g;\;lgesuuulndmpmln«ymmohummbooy(bwwxyrarven‘aomh&@ﬂ)‘ March

Cafibration Equipment used (MTE ariical for calbration) 2”""“' 6084. md"“':‘mwlm”°"m""‘“°°""

Erimary Standards oe Cal Dato(Calbwated by, Ceriicate No.) _ Schoduled Caitalion NORMx.y.2: Assassed Sor E-fiold polarzation 8=0 (S900MHZ in TEM-cell; 1> 1800MHz: waveguide)
Powwes Meter  NRP2 101918 14-Jun-22{CTTL, No.J22X04181} Jun-23 NORMx .2 are only ntermediate values, i.e., the uncertanties of NORMx,y.z does not effect the
Power sensor  NRP-Z91 101547 14-Jun-22{CTTL, No.J22X04181) Jun-23 £ fied uncertainty nside TSL (see beiow ConvF).

Power sensor  NRP-Z91 101548 14-Jun-22(CTTL, No.J22X04181) Jun-23 *  NORM(flx.y.z = NORMY.y.z" frequancy,_responss (see Frequency Response Chart). This
Reference  10cBAsenuator | 18NSOW-10B  20-Jan-21(CTTL, No.J21X00488) Jan23 ;':;.ulm is WFSMM»W&?‘SV‘MWL;’M mtv :;’::‘47 The uncartainty of the
Y NCY reSpOnEe in the
Reforance 20dBANenustor | 18NSOW.20d8  20-Jan-24(CTTL, No.121X00485) a3 *  DCPx,y.z: OGP are numencal incarization paramesers assessed based on the dals of power swaen
Reference Probe  EX30V4 | SN 2846 0-May-22(SPEAG, No EX3-3846_May22) May-23 {no uncertainty required). DCP does not depand on frequency nor media.
DAE4 SNTH 20-J8n-22(SPEAG, NO.DAEA-7T1_Jan22) Jan23 . PAR.PAR i!hﬁ‘bwﬁmwhmﬂ calitrated but determined based on the signal
3 Y] o o ~Schedued Calbralion . ::‘:;B:yrme:'\;nvyzABcwnmglmmhnwmmru::mwwm
MG3700A 14-Jun-22(CTTL, No.J22X04182) Jun-23 media. VR i the maximum calibralicn range expressed n RMS voltage across the dicde
Notwork Analyzer  ES071C | MY46110673  14-Jan-22(CTTL. No.J22X00408) o ConwF and Boundery Efect Parametors: Assassed in fiat phantom using E-fiald (or Temperature
Nems [ Transter Standand for PSBOOMSZ) & insive waveyuite using syl ek distibutions bessd on
Caibrated by: a Ppower measurements for 1 >B00MHZ. The same selups o used for assessmant of the parameters
Yu Zorgying SAR Test Engineer appliad for boundary compensaticn (alpha, depth) of which typical uncertainty valued are glven,
These parameters are used In DASY4 software 10 iImprove probe acauracy Gose 1o the boundary.
Revewed by: e SAR Test Engineer The sansitivity in TSL corresponds 1o NORMx.y,z* ConvF whersby the uncartainty comesponds to
that given for ConvF. A frequency depandant Comwf |5 used in DASY version 4.4 and higher which
by allows extending the valdty from:50MHz to£100MHz,
Approved by: @ Damyuan SAR Project Laacer «  Sphenical isofropy (30 deviation from isatropy). in 8 fedd of low gradients resfized using a flat
. phantom exposed by a patch anlenna.
Issued; October 02, 2022 o Sensor Offset: The sensor offset comesponds % the offset of virlial measurement center from the

This callbration certificate shall not be reproduced except in ful without writion approval of the laboratory. probe tip (on wuh-xk). No tolerance requined.

«  Comnactor Angie: The angle is assessad using tha information gained by datermining the NORLx
(no uncertainty required).
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A" Coleborson wih " in Colakorason wen
=777 s p e ag CAICT 777 s p e a g CAICT
v CALIBRATION LABORATORY — e CALIBRATION LABORATORY
Add: N 82 Hhea Yea el Rond, Hadion Distsict Deigrg, 100191, Chirn A4 No5T sV Bei Road, Haation Dinict, Beging. 100191, Chisa
Tl 865 1062308532119 Tek: +46- 423044002117
E-cuait enficactaces b oW cates Eomalt anfyjovelac.on [T ———
DASY/EASY — Parameters of Probe: EX3DV4 — SN:3789 DASY/EASY - Parameters of Probe: EX3DV4 ~ SN:3789
Basic Calibration Parameters Calibration Parameter Determined in Head Tissue Simulating Media
Sensor X Sensor Y Sonsor 2 Une (k=2) - Relative Conductivity Depth® | Unet,
NormipVAVImP)~ 045 051 052 100% TOURT | pormttivity” | amyr | CO™FX | ComFY | ComZ | Awhat | | gy |
oce(mvy 027 100.8 99.0 750 “s 0.89 9.09 909 9.09 0.11 186 | +124% |
835 a“s 0.50 876 876 8.76 0.16 131 |+ |2.‘L§L
1750 401 137 7.65 7.65 765 | 023 | 102 | +121%
Modulation Calibration Parameters 200 208 . - T 738
UD | Communication A 8 c o VR Une® 2300 395 167 720 | 720 | 120
System Name o8 | @BV a8 mv k=2) | 2450 392 1.80 X7 698 698
0 cw X .0 0.0 1.0 0.00 1606 | $2.0% 2600 39.0 1.96 680 | 680 6.80
Y .0 0.0 1.0 164.0 3300 ae2 2M 659 | 65 6.59
z .0 0.0 10 | 168.5 3500 s 29 651 651 6.51
3700 T 3.12 635 6.35 6.35
3900 75 332 6.20 6.20 6.20
1'ne reporied uncedainty of musummam 5 stated as me standard uncertainty of 4100 372 35 BT 611 811
M by the ge factor k=2, which for & normal distribution 400 369 384 592 5.02 592
toa o S ¥ 7 o=
v 9“”‘ 4600 36.7 404 587 | 587 5.87
4500 6.4 425 582 | 582 582 | 0.
A The uncarainses of Norm X, Y, Z 6 not affsct the E*fiekd uncertainty insice TSL (see Page 4). L] 363 440 562 | 862 L
:u cal et il nat mzumdu = 5250 359 an 502 | 502 5.02
= Uncertarvy mined us) max. denviation from linesr response aj ular dstribution = | T ad3
and I eapressed for he square of the fiekd vale. et Lo 33 L 8 | 4a 443
5780 354 522 455 | 4ss 455
© Frequency valiity abave 300 MHz of +100MH2 caly applies for DASY 4.4 and higher (Page 2), else 1 is restricled to
£50MHZ. The uncertainty Is Tve RSS of ConvF uncertainty at calibration fequancy and the uncertainty for the indicated
frecuency band, Frequercy vakdiy Leiow 200 MM s £ 10, 29, 40, 30 4y 70 MMZ A CornF ssssysemsens 31 30, 64, 128,
150 and 220 Mz respectvely. Above § GHz frequancy validty can e exlended 1o 2 110 MHz.
¥ At frequency below 3 GHz, the validty of S5sue parseretsrs (1 and ©) can be refaxed 10 £10% ¢ Aquid compensation
forrmutn & appied 1o messured SAR values. Al MOQUENCKs abCVe 3 GHZ, TNe vaiiLy Of LR PArameters (t and o) s
restiicted 10 25%. The uncerssinty is i RSS of the ConvF for pot tissun
©AphaDepth 6 deermined during coitration. SPEAG warrants 1t e remaking daviation s 10 the boundary
effoct aNar compenssion is ahwiys less than £ 1% for frequencies below 3 GHz and below £ 2% for the lrequencies
between 3.8 GHz at any distance larger $an hal the prote tip dismester from the boundary.
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CTTL s P o8 g CAICT 7TTL s pesg CAICT
CALBRATION LABORATORY s CALIBRATION LABORATORY M b
48 X053 o VmsBei Read Hodin D, Deg. 10091, Chisa T b I aonm o Dbt Bl U0, Chisa
Foreait emfsianct oo [P ——— E-mait enfidcrctacm e Owa.cuci e
Receiving Pattern (@), 6=0°
Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22) =600 MHz, TEM f=1800 MHz, R22
1.5 T
1.3 |
12 |
e |
1.0 e l__ = — —%07"*»4 kil
0.3 ;
] 0.8 ‘
i 07 i i R - D T~ b
0.6 |
0.5 1 .
Q 500 1000 1500 2000 2500 3000
fiMHz] 2.0 = T T T
*TEM *R22 & l
L y of ponse of E-field: 47.4% (ke2) & i
g o.0 ’."-"'l"
|
Uncestainty of Axial bsotrapy Assessment: £1.2% (=2}
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Add: No.52 HusYiserihes Romd, Heidian Disccs, Bejing, 190191, Chiina

9 ¥ ABY: No 52 HusVimnBie: Rosd, Haddian Disict, Dotfing, 109191, Chion
Teb +86-10-£234633-2117 ek 4361042346332 T
Emnl: ennt oAkt a o M wwn A Eandl: elEeait ez My caicaz.cn
Dynamic Range f(SARneaq) Conversion Factor Assessment
(TEM cell, f = 900 MHz)

=750 MHz WGLS RO{H_convF) f=1750 MHz,WGLS R22(H_convF)

Deviation from Isotropy in Liquid

——

1D -288 085 040 020 0O 038 040 080 AW 10

= "~ B wi |

of Isotropy 13.2% (k=2)
y of Linearity 20.9% (k=2)
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CALIBRATION LABORATORY e
T ORI TAD T ot Beflg, 100101, Chn
E-mal: erefiart o oo My ww canct 3z cn
DASY/EASY — Parameters of Probe: EX3DV4 — SN:3789
Other Probe Parameters
780mor Arrangement Triangular
Connector Anﬂ: l’j) 44.8
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Callbration Point 1mm
Probe Tip to Sensor Y Calibration Point : 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm
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