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ATION CERTIFICATE |

Object DB35V2 - BN: 4d057

Calibration Procedure(s) FF.Z11-003-01
Calibration Procedures for dipoie validation kits

Calibration date: Cotober 18, 2021 |

This calibration Certificate docurnents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on‘the following

pages:and are part of the certificate.
Al calibrations have been conducted in the closed laboratory faciity: emvironment temperature (22:3)°C and
Humidity<70%.
Calibration Equipment used (METE critical for calibration)
Prlmaf_;.r_Standards 1D # Caj Date {Dahbfateci by C_g!r_ll_ﬁc_a_t_e No.} i ) Schedu_l_e;ﬂ_ Calibration
Power Meter  NRP2 108277 24- 88&21 (CTTL, No.J21X08328) Sep-22
| Power sensor NREPSS 104291 24-3ep-21 (CTTL No J21X08326) Sep-22
| Reference Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No. Z21-80001) Feb-22
| DAE4 SN 1556 15-Jan-21({SPEAG No. DAE4-1556_Jan21) Jar-22
|
| Secondary Standards 10 # Cal Date (Calibrated by, Ceniﬁcatﬁ Nuo.} Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Fep-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESOT1C | MY48110673  14-Jan-21 (CTTL, No.JZ1X00232) Jan-22
; Name Function Signature
Ay
Calibrated by o Tas 2
i Zhao Jing SAR Test Engineer ¥ ﬁér
Reviewed by: Lin Hao SAR Test Enginesr . ’Iﬁ% ; !
TR by Qi Dianyuan SAR Project Leacler e
Issued: October 24, 2021 :
This 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 v,z
INFA not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 682208-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 200MHz to
8GHz)", July 2016

c) IEC 62209-2, "Procedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 8GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) DASY4/5 System Handbaok

Methods Applied and Interpretation of Parameters:

o 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.

s Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
poini 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.

» Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Ne uncertainty required,

s SAR medsured; 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 parameters: The measured TSL parameters are used to calcuiate the
nominal SAR result.

The reporied uncerfainty of measurement is stated as the standard uncertainty of |
Measurement multiplied by the coverage factor k=2, which for a normmal distnbutpon,
Corresponds te a coverage probability of approximately 85%. |

Certificate No: 721-60355 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version | DASYEZ V62.10.4
Extrapolation [ Advanced Extrapolation
Phantom Triple Flat Phantom 510 |
| pistance Dipole Center - TSL ! 15 mm with Spacer |
Zoom Scan Resolution | dx, dy, dz =5 mm
Frequency | 835 MHz £ 1 MHz |

Head TSL parameters

The following paramesters and caiculations were applled.

Temperature ! Paml-itl;‘ity . Co;ductivity
Nominal Head TSL parameters 220°C L wis | 0.0 mhorm
Measured Head TSL parameters | zozaa e 40946% | 089mhom 6%
Head TSL temperature change duri‘;;] .tés,t <100 |

8AR result with Head TSL . -

| SAR averaged over 1 ¢’ (1.g) of Head TSL Condtion | ) |
SAR measured 250 mW input power 2.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 9.64 Wikg = 18.8 % (k=2) i

| SAR averaged over 10 cnr’ (10 g) of Head TSL | Condition |
SAR measured 250 mW input power 1.56 Wikg

SAR for nominal Head TSL parameters | normaiized o 1W 6.28 Wikg £ 18.7 % (k=2) J

Certificate No: Z21-60355 Page 3af6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to Teed point 49,801 4180

Return Loss -27.5d8 |

General Antenna Parameters and Design

! Electrical Delay {one direction) | 1301 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 feading line is directly
connected to the second arm of the dipole. The antenna is thersfore 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 posifion 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
connecticns near the feedpoint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certificate No! £21-60355 Page 4-of'e
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DASYS Validation Report for Head TSL Date: 10.18.2021

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d057
Communication System: ULD (0 CW: Frequency: 855 MHiz: Duty Cyele: 1]
Medium parameters used: = 835 MHz: ¢ = (0,886 S/m; - = 40.9; p = 1000 kg/'m’
Phantom section: Right Section

DASYS Configuration:

o Probe: EX3DV4 - SNT51T: ConvF(9.81. 9.81. 9.81) & 835 MHz: Calibrated:
2021-02-03

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

« FElecmonics: DAEY Snl556; Calibrated: 2021-01-15

»  Phantom: MEP_V5.1C {20deg probe tilty Type: QD 000 PS1 Cx: Serial: 1062

o Measurement SW: DASYS2. Version 52,10 (45 SEMCAD X Version 14.6.14
(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube : Measurement gitd: dx=5mm.
dy=5Smm. dz=3mm

Reference Value = 58.86 Vim: Power Drift = 0.00 4B

Peak SAR (extrapolated) = 3.68 W/kg

SAR(1 g) = 2.39 W/kg; SAR(10 g) = 1.56 Wrkg

Smallest distance from peaks to all peints 3.dB below = 1§ mm

Ratio of SAR at M2 10 SAR at M1 = 64.9%

Maximum value of SAR fmeasured) — 323 Wilkg

dB
a

=213
-4.27
-6.40

-8.54

057 —— - . |
0 dB=3.23 Wikg = 5.09 dBW/kg

Certificate No: Z21-60335 Page Sote
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No: Z22-60335
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022

This calibration Certificate documents the traceabilily to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted In the closed laboratory facility: environment temperalure (2213)C and
humidity<70%.

Calibration Eguipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No,) Scheduled Calibration
Power Metar NRP2 106277 24-Sep-21 (CTTL. No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Referance Probe EX3DV4 | SN 7454 28-Jan-22{SPEAG,No. EX3-7464 _Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-60007) Jan-23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No. Jzzxﬂmog) Jan-23
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Funation Signature

Culloratod bys Zhao Jing SAR Test Enginer 5

Reviewed by: Lin Hao SAR Test Engineer ¥4 ﬁ'ﬂ'#@. %

Approved by: Qi Dianyuan SAR Project Leader 1

i Proj c:;/pa___?__._,_.

Issued; August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No, Z22-60335 Page | of 6
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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:
¢) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

» 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.

* 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 Foinf 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.

» SAR measured: SAR measured at the stated antenna input pawer.

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

o 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%.

Cerfificate No: Z22-60335 Page 2 of 6

©Copyright. All rights reserved by SAICT Page 455 of 488



in Colaboratian with

s p e ag

- B
‘i—’

CALIERATION LABORATORY

Add: No.52 Hun'YoanBei Road, Haldian Districy, Beijing, 100191, Ching

Tel: +86-10-62304633-2117

E-mail: emfieaictoc.cn lattpa/fwww.eaict, ac.cn

Measurement Conditions

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

No.123N00664-SAR

CAICT

DASY Version DASYS2 52,104
Extrapolation Advanced Extrapalation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz= 5 mm
Frequency 1750 MHz +1 MHz
Head TSL parameters
The following parameters and caloulations were applisd,
Temperatire Permittivity Conductivity
Nominal Head TSL paramaters 20T 40.1 1.37 mhao/m
Meaasured Head TSL parameters (22.0 £0.2) T 413 +6% 141 mho/m +6 %
Head TSL temperature change during test =10%C — —
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Canidition
SAR measurad 250 mW Input powear 918 Wikg
SAR for nominal Head TSL parameters normalized ta 1W 36.3 Wikg £18.8 % (k=2)
SAR averaged over 10 em’ (10 g) of Head TSL Candition
SAR measured 250 mW Input power 4.94 Wikg
SAR for naominal Head TSL parameters nomalized to 1W 19.6 Wikg £18.7 % 1#:2]_

Certificate No: Z22-60335

©Copyright. All rights reserved by SAICT

Page 3 of 6

Page 456 of 488




e : No.123N00664-SAR

CALIBRATION LABORATORY

_‘!‘x' In Collaboraten with
&=777.s p e a g CAICT
= CAICT

Add: No.52 HusYusnBel Rond, Huidinn Diswrict, Befjing, 100191, Ching
Tok: +56-10-62304633-2117
E-mail: emfigenict.oe cn httpz/'www.cnicLac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed paint 47.80-0.71j0

Retum Loss - 32.8dB

General Antenna Parameters and Design

\Emtnml Delay (one direction) r 1.120 ns —‘

After long term use with 100W radiated power, only a slight warming of the dipole near the fead-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 fo the position as explained in the "Measurement Conditions" paragraph. The SAR data ara 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

Manufactured by SPEAG

Certificate No: 222-60335 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency; 1750 MHz; Duty Cyele: 1:1
Medium parameters used: {= 1750 MHz; o= 1,408 $/m; & =41.28; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/[EC/ANST C63.16-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) @ 1750 MHz; Calibrated:
2022-01-26

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

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

« Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)/Cube (: Measurement grid: dx=5mm,

dy=5mm, dz=5mm

Reference Value = 91 44 Vi/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 16.5 Wikg

SAR(1 g) = 9.18 W/kg: SAR(10 g) = 4.94 Wikg

Smallest distance from peaks to all points 3 dB below =10 mm
Ratio of SAR at M2 to SAR at M1 = 56.3%

Maximum value of SAR (measured) = 14.0 Wikg

-3.23
-6.46
-8.70

-12.93

L
AEIE | | —

0 dB = 14.0 W/kg = 11.46 dBW/kg

Certificite No: Z22.60135 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client SAICT Certificate No: ~ 221-60357

Object D1800V2 - 8MN: 54088

Calipration Procedurs(s) FE-Z11-003-01

Galibration Frocedures for dipole validation kit
Calibration date: October 18 2021

This calibration Certificate documents. the traceability to national standards, which realize the physical units of
measurements (51). The measurements and the uncertainties with cenfidence probability are given on the following
pages and are part of the certificats.

All calibrations have been conducted in the closed laboratory facility! environment temperature (22:3y°C and
humidity<7T0%

Calibration Equipment used (MATE critica! for calibration) |

Primary Standards ID# Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration

Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRPES 104281 24-5gp-21 (CTTL, Ne.J21X08326) Sep-22
Referance Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No. 221-60001) Feb-22
DAE4 SN 1558 15-Jan-21{SPEAG No DAE4-1556_Jan21) Jan-22
Secondary Standards ID#  CalDate (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00503) Jan-22
NetworkAnalyzer ES071C | MY456110672  44-Jan-21 (CTTL, Ne.J21X00232) Jan-22
| Mame Funetion Sigrature
| Calibrated by: Zhao ling SAR Test Engineer Hee %‘% <
s Lin Hao SAR Test Engineer 2 ‘;ﬁﬁ%
Approved by. Qi Dianyuan SAR Project Leader R

Issued: October 24, 2021
This calibration cerfificate shall not be reproduced except in full without written approval of the laboratery.

Certificats Wo: 721-60357 Page 10f 6
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lossary:
TSL tissue simulating liguid
ConvF sensitivity in TEL/ NORMx, v,z
MAA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE 5td 1528-2013, "I[EEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues’, June 2013

b} IEC 62209-1. "Measurement procedure for assessment of specific absorption rate of human
exposure to radio freguency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
8GHz)", July 2018

¢} IEC 82209-2, "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Reguirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s 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 Anftenna 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.

s Feed Point Impedance and Return Loss; These parameters are measured with the dipole
positioned under the liguid 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.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

o  SAR pormalized: SAR as measured, nomalized to an input power of 1 W at the antenna
connactor.

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 cowverage factor k=2, which for a normal distribution
Corresponds to a coverage probability of approximately 95%.

Certificats No. Z21-60357 Pagelofe
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Measurement Conditions

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

No.123N00664-SAR

| DASY Version DASYS52 V52.10.4
| Extrapolation | Advanced Extrapolation T
Phantom I

Distance Dipole Center - TSL

Triple Fiat Phantom 5.1C

10 mami

Zoom Scan Resolution

dx, dy, dz =& mm

with Spacer

Frequency |

1900 MHz £ 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Cl;nductivity
MNominal Head TSL parameters 22.0°C | 40.0 1.40 mivolm [
Measured Head TSL parameters (220+02)°C I 399+6% 1.38 mho/m £ 6 %_
Head TSL temperature change during test|  <1.0°C LI :
SAR result with Head TSL .
Condition

| BAR averaged over 1 ¢ (1 g) of Head TSL |
SAR measured

250 miV input power

10.0 Whkg

SAR for nominai Head TSL parameters

normalized to 1W

== A E

40.2 Wikg = 18.8 % (k=2)

x I
| SAR averagad over 10 et (10 g) of Head TSL

Condition

| SAR measured

2ol MV input power

5.10'Wikg |

| SAR for nominal Head TSL parameaters

Certificate Moz Z21-60357
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Appendix (Additional assessments cutside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed to feed point 53.70+ 6.8010
Return Loss ‘ -228dE l

General Antenna Parameters and Design

Electrical Delay {one dirsction) I 141008
L

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

The dipole is made of standard semingid coaxial cable, The cenier conductor of the feeding line is directly
connected to the second arm of the dipole, The antenina 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 leaded
according to the pasition as explained in the:"Measurement Conditions” paragraph. The SAR data are niot
affectad by this change. The overall dipele length is still scoording to the Standard.

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

Additional EUT Data

Manufactured by 1 SPEAG

Cenificate No: Z21-60557 Page 4of o
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DASYS Validation Report for Head TSL Date: [0.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: DI900V2; Serial: DI900V2 - SN; 54088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycler 121
Medium parameters used: = 1900 MHz: o = 1387 S/m: & ~ 39.88; p= 1000 kg'm’
Phantom section: Right Section
DASY S Configuration:

o Probe: EX3DV4 < SNT51T: ConvF(7.81. 7.81. 7.81) '@ 1900 MHz: Calibrated:
2021-02-03

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

« Electronics; DAES Snla56: Calibrated: 2021-01-15

« Phantom: MFP_V5.1C (20deg probe tilty; Type: QD 000 P31 Cx; Serdal: 1062

o Measurement SW: DASY32. Version 5210 (4 SEMCAD X Version 14.6.14
(7501)

System Performance Cheek/Zoom Sean (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dv=3mmm. dr=5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 dBB

Peak SAR (extrapolated) = 19.2 Wike

SAR(1 g)= 10 W/kg; SAR(10 g) = 5.1 W/kg

Smallest distarice from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 =52.1%

Maximum valueof SAR (measured) = 15.8 W

dB
o

-3.76
-7.51
-11.27

-15.02

-18.78 ;

0dB =158 Wkg=11.99 dBW/kg

Certificate No: £21-60357 Fage 5 of
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Impedance Measurement Plot for Head TSL

Wil =11 smith £

e
1. 9000000 SHT B
i
\
\
L
-
13 SRR TR 100 e

Certificate No: Z21-60557 Page o of 4
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2450MHz Dipole
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No.123N00664-SAR
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AREN
i
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Add: No 52 HauanBei Rosd, Haidian Disteics, Beijing, 100191, Chi 2 ﬁ‘\} v CALIERATION
Lk +B6-10-b230:40063 3- 2074 Fax; +#i-10-62 3040332304 i g CNAS LOSTO
Eamail: crikdchinattt.com g ww e chinatlen
Client SAICT Certificate No:  221-60358
= : o T

Object

Calipration Procedure(s)

Calibration date:

pages and are part of the certificate.

humidity=70%.

D2450V2 - SN: 873

FF-Z11-003-01
Calibration Procedures for dipole validation kits

Cclober 21, 2021

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

This calibration Cerificate documents: the traceability to national standards, which reslize the physical unils of
measuremants (S1). The measurements and the uncertainties with confidence probability are given on the following

All calibrations have been conducted in the closed laboratory faciity, environment temperature (22+21°C and

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep22 |
Power sensor NRPBS | 104291 24-Sep21 (CTTL, No.J21X08326) Sep22 |
Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG N0 Z21-80001) Feb-22 :
DAE4 SN 1556 16-Jan-21{SPEAG No DAE4-1556_JanZ1) Jan-22 i
Secondary Star:darlc_;fs- ID_.ﬁ - Cal Date ( (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY40071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESO71C | MY46 110873 14-dan-27 (CTTL, No.J21X00232) Jan-22

Mame Function
Calibrated by: Zhao Jing SAR Test Engineer
Reviewed by Lih Hao SAR Test Engineer -
Approved by Qi Dianyuan SAR Project Leader

Hgnaiure

e

., 3@%

Issued: October 27, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z21-60358

Page 1.0f'6
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CALIBRATION LABORATORY

Al M52 HuaYuanBel Boad, Haidian District Beijing, 106191, £ hing

Tl +B6<10=-62304633-2079 Faw; =E6-10-62304632.24504
E-mail: cttberchinattl com Bt wwowchinatil.on
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) IEEE Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, June 2013

b) IEC 62209-1, "Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Davice used next to the ear (Frequency range of 300MHz to
BGHz)", July 2018

c) IEC 82208-2, "Procedure to measure the Specific Absorption Rate (SAR) For wirgless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

o  Measurement Conditions; Further details are available from the Validation Repart at the end
of the certificate. All figures stated in the certificate are valid at the frequancy indicated.

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

¢ Feed Poinl Impedance and Refurn 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 reguired.

+ 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.

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

¢ 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 muitiplied by the coverage factor k=2, which for a noermal distribution |
Corresponds to a coverage probability of approximately 95%.

Certiticate No: Z21-6035§ Page 2 uf'h
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E-mail: el @ chinatm.com bt wwoacchinatti.on

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

DASY Version DASYS2 | VE210.4

| Extrapolation . - Advariced Extrapolation

| Phantom Triple Flat Phantom 5.1C B
Distance Dipote Center - TSL 10 mm ;iﬁ?p_ace:
Zoom Scan Resolution dx, dy. dz =5 mm o

| Frequency 2450 MHz £ 1 llu;Hz B

Head TSL parameters
The following parameters and calcuiations wers applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 392 1.80 mhaim
Measzured Head TSL parameters 220802 °C 39556 % 1,81 mhoim £ 6 %

T
Head TSL temperature change during test <1.0°C —

SAR result with Head TSL

SAR averaged over 1 em’ {1g)efHeadTSL |  Condilion B |

SAR measured 250 W input power I 13:3 Wikg |

SAR for nominal Head TSL paramsters ncrmaiia-ed o T 53.2 Wikg £ 18.8 % (k=2)
| SAR averaged over 10 " (10 g) of Head TSL Condition

SAR measured | 250 mW input power 6.08 Whkg

SAR for nominal Head TSL parameters : n-or_n‘haiged 1o TW 24.2 Wfkg-i-‘lnﬂ.? ;[_k;

Certificate No; Z21-601358 Page 3ofs
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point [ 5380+ 1.26i0

Return Loss - 28.8dB

General Antenna Parameters and Design

Efectrical Delay jona dirsetion) l 1,068 ns J

Afteriong term use with 100W radiated power, anly & slight warming of the dipole near the feedpoint can
be measured.

No.123N00664-SAR

The dipoie 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 anienna 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 dipcle lengih is still according to the Standard.
Mo excessive force must be applied to the dipole arms, because they might bend or the soldersd
connections near the feedpoint may be damaged.

Additional EUT Data

SPEAG

|_Mandfactured by

Certificate Mo Z21-60358 Page 4 of6
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DASYS Validation Report for Head TSL Date: 10.21.2021
Test Laboratary: CTTL. Beijing. China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 873
Communication System; ULD 0, CW;: Frequeney: 2450 MHz: Duty Cyeler 1141
Medium paramieters used: £= 2450 Milz: o = 1.809 S/m; & = 39.51: p = 1000 kgim'
Phantom section: Right Section
DASYS Configuration:

s Probe: EX3DVY - SN7517: ConvF(7.34, 7.34. 7.34) i@ 2450 MHz: Calibrated:
2021-02-03

o Sensor-Surface: | 4mm (Mechanical Surface Deteetion)

» Electronics: DAE4 Sn1556: Calibrated: 2021-01-15

o Phantom: MFP_V5.1C (20deg probe tilty: Type: QD 000 P31 Cx: Serial; 1062

o Measerement SW; DASYS2, Version 52,10 (4); SEMCAD X Version 14.6.14
(7301)

Dipole CalibrationZoom Scan (7x7x7) ( Tx7x 71 Cube (1 Measurement grid: dx=3mm.
dy=5mm, dz=5mm

Reference Value = 108.0 V/m: Power Drift = -(.03 dB

Peak SAR (extrapolated)=28.0 Wikg

SAR(1 gy =133 Wikg;: SAR(10 g) = 6.05 Wikg

Smallest distance from peaks to all points 3 dB below = 9.2 mam

Ratioof SAR a1t M2 o SAR at M| = 46.9%

Maximum value of SAR (measured) =226 Wike

dB
]

~4.65
4.3
-13.96

-1§.62

“ZX2F

0 dB=22.6 W/ke = 13.54 dBW/kg

Certificate oz £21-60558 Page s of s
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Impedance Measurement Plot for Head TSL

L ek F s S A

Ceriificate No: Z21-60358 Page o of 6
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2550MHz Dipole

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzerland

S Schwelzerischer Kalibrierdienst

[ Sarvice sulsse d'élalonnage
Servizlo evizzaro di taratirs

S Swiss Calibration Service

,’-’. 1.
F g % -1
f £ u
@
Arcratited by the Swiss Aocrediiation Service (SAS) Accreditation No- SCS 0108

The Swise Accreditation Service Is one of the signatarias to the EA
Multilateral Agreement for tha recognition of calibration certificates

cient  TMC-SZ (Auden) Cerfificate No: D2550V2-1010_May21

|CALIBRATION CERTIFICATE |

| |
Otject D2550V2 - SN:1010

Calipmtlon procgdurels) QA CAL-D5v11 _ '
‘Galibration Procedure for SAR Validation Sources between 0.7-3 GHz: ‘

| Galbration date; May 21, 2021 |

This caBliration saiilcats documants the tracaanilty to national standards, which realos the physical anits of measurements (S1),
The measutamsnts and me uncanalnties with confidatica progabifity ates gl on ihe flowing pagss and ars part of the cortilicats

All catibraliang have been conducted in he cosad labomtory taciity: emironment tampaaturg (22 + 3)'C and hummidty < 70

Calibration Equipmeant used IMETE crifical for cafibiration)

Primary Standards M=K Cal Date {Carfificata Mo Behesuled Callbvation |
Power matar NRF SN TTE O8-Apr-21 (Mo, 217-05291/03262) Apr-22
Power gensor NRF-281 SN 03244 Lo-Apr-21 (Mo, Ape-22
| Piswvar eprigos NRP-Z81 Sh: 10E245 O9hpr-21 (Mo, Apr-22 |
| Reterence 20 dB Aifenuator S BHR2D4 [20Kk) OgApr-21 (Mo Api-22
| Tyme-N mismatah cembdnatian SNe310982 [ pEa7 D2 Apr-21 (Na. 217-8E544) Apr22
Aoference Probe EX30VA | S 7d4p 28-Doc-20 {Mo. EX3-7340 Dec20i Bleo-21
| AEA S 80 CONow-20 (Mo OEE4-B01  Now20) MNow=21
Sucondary Standands | ICr 4 Ehselc Dt (0 house | Saheduled Check
Pt meter E44108 | s GEAtS12475 30-0c1-14: (in nause chack Od-20) In house check: Oct:22
| Powsr sanhor 4P £4814 Shl: LIS3TE02TRS O7-0ei-15 (0 house chibtk Dol-20) Iri houss chscl: Cht-22
| Power sengar P B481A | SN: MY41 022317 070016 (I house ehack Cet-20) I houss chack: Oot-22
R gonarmtor HLS SKT-06 S 100972 15-Jur-15 {in hovss chaok Oc-20) Iy feouse chack: Oef-22
Network Analyzar Agileet EBS8A | Sk UBM 1080477 F1-Mar-14 {in houge check Oot-200 In housie cheek Clct-F1
Hamw Funotion Signature

Caiibrated by Jiffrey Katznan tabarslory Technician 9{ E !
| Agproved by: Kata Pokovic actiiical Meisager AE

lssued: May 27, 2021
This calibration cerificate shall not be repoduced axcept in full witheut wetten apperoeal of the laboratary.

Carilinala No: DASSOVD-1010_May21 Paga 1 ofd
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Calibration Laboratory of S P, § Schweizerisoher Kalibrierdisnst
Schmid & Partner = i 4 c Service suissa d'dtalonnage
Engineering AG e h Servizio svizzere di taratura
Zcughaguavhnm 43, 8004 Zurich, Switzerland ’;fﬁ\\ N o, ‘__-‘-' S swise Calibration Service
Pl 3
Accrediiad by the Swiss Accraditation Servive (SAS) Aceraditation No.: SCS 0108

The Swiss Acoreditation Sarvice is ane of the signataries to the EA
Multilateral Agteement for the recegnition of enlibration cerificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62209-1, "Measurement procedure for the assessmenit of Specific Absorption Rate
{SAR) trom hand-held and hody-mounted devices used next to the ear (frequency range of
300 MHz to B GHz)", July 2016

¢) |EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless
communlication 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"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Conditions: Further detalls are avallable from the Validation Report at the snd
of the cartificate. All figures stated in the cerlificate 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 Retum Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty reguirad,

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

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

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resuit.

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 approximataly 95%.

Cartillcate No: D2550V2-1010_ Mey21 Page 2ol B
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Measurement Conditions

DASY systam conliguration, as far s not given on paige 1

No.123N00664-SAR

DASY Version DASYS VE2 104
Extrapolation Advanced Extrapolafion
Phantom Madular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Secan Resolution d, dy, dz =5 mm
Frequenoy 2550 MHz < 1 MHz
Head TSL parameters
The Wllowing parametars dnd calculations wiere applsd
Temperature Permittivity Canductivity
MNominal Head TSL parameters 20°C 391 1.91 mho/m
Measured Head TSL parameters (22.0+£0.2) "C 374 4 6% 1,89 mho/m 6 %
Head TSL temperature change during test <05°C e —_
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Candition
SAR measurad 250 mW Input pawer 14.4 Wika
SAR for nominal Head TSL paramelers nomalized o W 55,9 Wikg = 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL candition
SAR measured 250 mW input power E42 Wikg
SAH for nominal Head TSL parameters nammalized 16 1W 25.2 Wikg + 16.5 % (k=2)

Body TSL parameters

The following paramatess and calculations wars applisd

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 526 2.09 mho/m
Measured Body TSL parameters (22.0+021"C 50826 % 2.16 mho/m+ 5 %
Body TSL temperature change during test =0.8'C = I=
SAR result with Body TSL
SAR averaged over 1 p!'_ryi_ (1 g) of Body TSL Condition
SAR measured 250 mW Input power 13.4 Wiky

SAR for nominal Body TSL paramaters

nomalized o 1TW

52.4 Wikg = 17.0 % (k=2)

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

conditicn

SAR measured

250 mW Input power

204 Wk

SAR for nominal Body TSL parameters

normatzed to TW

23.8 Wikg = 16.5 % (k=2)

Cartificate No: D2B5OVZ-1010_May21

©Copyright. All rights reserved by SAICT

FagsZal8

Page 474 of 488



Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

No.123N00664-SAR

Impedancs, transfomead to feed point 5280-38)0

Raturh Loss - 258 dB
Antenna Parameters with Body TSL

Impedance, transformed o fead pam 4330 -1.8 4

Retum Loss -343dB
General Antenna Parameters and Design

Eleatrical Dalay (one direation) 1.153ns

After lang term Use With 100W radiatad pawer, anly a slight warming of thiz dipole near the teadpoint can be measured.

The dipole s mate of standard sermirigid coaxial cable. The canter conduistor of the feeding line is ditectly connectad 1o the
sacond arm of the dipale. The antenna |s therafore shor-circuited for DC-signals. On sarme of the dipoles. small and caps
are added 1o the dipole arms in order to improve matahing when lsaded aicording to the position as explained in the
easurament Conditions® paragraph. The SAR dala are not affected by this ehange. The overall dipole lsngth is stil

according to the Standard

No excessive faroe must be applied 1o tha dipote arms, becausa they mighl bend or the soldered connections naar the

feedpoint may be damagee

Additional EUT Data

| Manutactured by

SPEAG

Gertificate No. DES5G0VE-1010_Mayz21
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DASYS5 Validation Report for Head TSL

Drate: 21.05.2021
Test Laboratory; SPEAG, Zurich. Switzerland
DUT: Dipuole 2550 MHz; Type: D2350V2: Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency: 2550 MHz

-

Medium purumeters used: [= 2550 MHe: o = 1.99 8/m: g = 3740 p= 1000 kgl
Phuntom section: Flat Section
Measuremeant Standund; DASYS (IEEE/AEC/ANS] C63.19-20111

DASYS2 Configuration;
«  Probe: EX3DVY - SNT344: ConvE(7.85, 7.85, 7.85) @ 2550 MHz: Calibrated: 28.12.2020
s Sensor-Surface: Ldmm (Mechanical Surface Detection)
»  Electronies: DAES Satl: Calibrated: 02112020
=  Phantom: Flat Phantom 5.0 front): Type: QD (000 P20 AA: Senal: 100

»  DASYSISLI0A(1527y SEMCAD X 14.6. 1407483

Dipole Calibration for Head Tissue/Pin=25 mW, d=10mm/Zoom Scan (7x7x7)/Cube ():
Measurement gnd: dx=3mm. dy=Smm; dz=3mm

Reference Value = 119.0 V/im; Power Drift = 0.05 dB

Peak SAR {extrapolated ) = 29.6 Wike

SARIL gi= 144 Wikg: SAR(I0 g) = 6.42 W/kg

Smuallest distance from peiks 10 all points 3 dB below = 8.9 mn

Ratio of SARE at M2 10 SAR at M1 =48.2%

Muximuom value of SAR (measured) = 243 Wikg

-4.00
-8.00
-12.00

-16.00

-20.00

0dB =243 W/kg=13.86 dBW/kg

Certificate Mo DEEEOV2-1010_May21 Pagebal B
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Impedance Measurement Plot for Head TSL

No.123N00664-SAR

s Wiew Chanmel Sweep Calbrabion Trsce Scalé Marber System Windod Help

Staws  CH1 517
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DASYS5 Validation Report for Body TSL
Date; 21.05.2021
Test Laboratory: SPEAG. Zurich, Switzerland
DUT: Dipole 2550 MHz: Type: D2550V2: Serial: D2SS0V2 - SN: 1010
Communication System: UID 0 - CW: Frequency: 2550 MHz _
Medium parameters used: = 2350 MMz o= 2060 Sim; 5= S0.8: p= 1000 kgfm”

Phantom section: Flat Section
Measurement Standurd; DASYS (IEER/ECIANST CU63.19-201 | )

DASYS2 Configuration:
e Probe: ENADVA - SN7349: ConvFi7.08, 7.08, 7.98) @ 2550 MHz: Culibrated: 28.12.2020
«  Sensor-Surface: |4mm (Mechanical Surface Detection)
« Electromes: DAES Sn6t 1 Culibrated: 02.11.2020
«  Phantom: Flat Phantom 5,0 tback): Type: QD 000 P50 AA: Seral: 1002

o DASYS252.10:K1527): SEMCAD X 14.6.1407483)

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 1)
Measurement grid: dx=3mm. dy=Smm, dz=5nun

Reference Value = 110.2 Vi, Power Diyit =-0.01 dB

Peuk SAR (extrupolated) = 26.1 Wikg

SAR(1 g) = 13.4 W/kg: SAR(10 g) = 6.04 W/keg

Snmllest distunce from peaks w all points 3 dB below =8 mm

Ratio of SAR wt M2 10 SAR st M1 =51.9%

Maximum value of SAR imeasured) = 22,1 Wikg

-4.00
-8.00
-12.00
-16.00

-20.00

0dB =221 Wkeg= 1344 dBW/ke

Cartificate No: D2850V2-1010_May21 Page7 of 8
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Impedance Measurement Plot for Body TSL
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CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191
Tel: +86-10-62304033-2117
E-mnil: emfjcaict ac.cn hitpiwww.caie.ae cn

Client SAICT Certificata No:  Z22-60336
CALIBRATION CERTIFICATE

Object D5GHzVZ - SN: 1238

Calibration Procedure(s) FF-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 17, 2022

This calibration Certificate documents the traceability to national siandards, which realize the physical units of
measuraments (S1), The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closad laboratory facility: environment temperature (2243)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-8ep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRPES 104291 24-3ep-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,No.Z22-80007) Jan-23
Secondary Standards 1D # Cal Date (Calibrated by, Cerfificate Na.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer E5071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer f:g fj

Reviewsd by: Lin Hao SAR Test Engineer Tﬁf%

Approved by: Qi Dianyuan SAR Project Leader C;;_;,ga\/

Issued: August 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the labaratory,

Certificate No; 7Z22-60336 Fage 1 of 8
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CALIERATION LABORATORY
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Add: No,52 HuaYuanBei Road, Heidlan District, Beifing, 100191, China
Tel: +86-10-62304633-2117

E-mail: emftcaict ae.én hitp:iiwww. cale.ac.on
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 62208-1528, "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 8 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Hlethods Applied and Interpretation of Parameters:
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.

= 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 seclion, 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 Retumn Loss ensures low
reflected power. No uncertainty required.

s 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.

o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR resull.

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
Cormmesponds to a coverage probability of approximately 95%.

Certificate No: Z222-60336 Page 2 of 8
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Measurement Conditions

hitp:/fwww.caic.nc.cn

DASY system configuration, as far as-not given on page 1.

No.123N00664-SAR

CAICT

DASY Version DASYS2 62.10.4
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

5750 MHz +1 MHz

Zoom Scan Resolution dx, dy =4 mm, dz= 1.4 mm Gratad Ratio = 1.4 (£ direction)
5250 MHz +1 MHz
Frequency 5800 MHz £1 MHz

Head TSL parameters at 5250MHz

The following parameters and calculations ware applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 C 35.9 4.71 mhoim
Measured Head TSL parameters (22.0 £0.2) T 36.3 6% 4.64 mho/m +6 %
Head TSL temparatura change during tast =1.0 °l"_‘._ - i =
SAR result with Head TSL at 5250MHz
SAR averaged over1 ¢ (1 g) of Head TSL Condition

SAR maasured

100 mW input power

7.85 Wikg

SAR for nominal Head TSL parameters

narmalized o 1W

79.7T Wikg £24.4 % (k=2)

SAR averaged over 10 cmr” (10 g) of Head TSL

Gondition

SAR measured

100 mW input power

2.27 Wikg

SAR for nominal Head TSL parametan

nomalized to 1W

22.8 Wikg £24.2 % (k=2)

Certificate No: Z22-60336
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Head TSL parameters at 5600MHz
The following paramsters and calculations were applied.

No.123N00664-SAR

CAICT

Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 355 5.07 mhaim
Measured Head TSL parameters (220 £02) 'C 352 6% 5.01 mhofm £6 %
Head TSL temperature change during test =10 T —_— —

SAR result with Head TSL at 5600MHz

SAR averaged over 1 ¢mi’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 8.28 Wikg
SAR for nominal Head TSL parameters normalized to W 82.6 Wikg £24.4 % (k=2)
SAR averagad over 10 ¢ (10 g) of Head TSL Condition
SAR measurad 100 mW Input power a 2.37 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.6 Wikg £24.2 % (k=2)
Head TSL parameters at 5750MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20 7T 354 5,22 mha/m
Measured Head TSL pararnat_a_rs (220+02) C 35,0 £6 % 5.18 mho/m £6 %
Head TSL temperature change during test <10 C — —

SAR result with Head TSL at 5750MHz

SAR averagad over1 ¢m (1.g) of Head TSL Condition

SAR measured 100 mW input power 7.87 Wikg

SAR for nominal Head TSL parameters normalized o 1W 78.5 Wikg +24.4 % (k=2)

SAR averaged over 10 cnt (10 g) of Head TSL Condition

SAR measurad 100 mW input power 2,22 Wikg

SAR for nominal Head TSL parameters normalized o 1W 22.1 Wikg £24.2 % (k=2)
Clertificate No: 722-60336 Page 4 of 8
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Appendix (Additional assessments outside the scope of CNAS L0O570)

Antenna Parameters with Head TSL at 5250MHz

Impadance, transformed to feed polnt J 48.40- 3.38]0

Retumn Loss ' -28.5d8

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to faed point 50,80+ 2,680

Retum Loss -31.1dB

Antenna Parameters with Head TSL at 5750MHz

Impedancs, transformed to feed point | 53.50+2.34j0 |
Retum Loss | - 27,908 |

General Antenna Parameters and Design

Electrical Delay (ane direction) [ 1.098 ns |

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 coaxlal cable. The center conductor of the feeding line Is directly
connected to the sacond arm of the dipole. The antenna is therefore short-circuited for DC-signals. On soma
of the dipoles, small end caps are added to the dipole arms in order to Improve matching when loaded
according to the position as axplained 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 forca must be applied to the dipole amms, because they might bend or the soldered
connections near the feed-point may be damaged,

Additional EUT Data

Manufacturad by T SPEAG

Certificate Mo; Z22-60336 Page 5 of &
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DASYS5 Validation Report for Head TSL Date: 2022-08-17

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzVZ2; Serial: DSGHzV2 - SN: 1238
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f= 5250 MHz; o = 4.643 S/m; & = 36.34; p = 1000 kg/m?®
Medium parameters used: f = 5600 MHz; o = 5.006 S/m; & = 35.17; p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; o = 5.18 S/m; & = 34,96; p = 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.18-2007)

DASYS 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

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD D00 P51 Cx; Serial:
1062

« 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 = 67.66 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 31.9 W/kg

SAR(1 g) = 7.95 Wikg; SAR(10 g) = 2.27 W/kg

Smallest distance from peaks to all points 3 dB below =7,2 mm
Ratio of SAR at M2 to SAR at M1 =65.1%

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

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 = 68.44 VVim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.2 W/kg

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

Smallest distance from peaks to all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 =63.5%

Maximum value of SAR (measured) = 20.1 W/kg

Certificale No: #22-60336 Page 6 of 8
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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 = 65.17 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 35.8 Wikg

SAR(1 g) = 7.87 Wikg; SAR(10 g) = 2.22 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =61.3%

Maximum value of SAR (measured) = 19.4 Wikg

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB = 19.4 W/kg = 12.88 dBW/kg

Certificate No: Z22-60336 Page 7 of 8
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Impedance Measurement Plot for Head TSL

Tri 21 wog Mag 10,4

1 Stk 8 GHe

Certificate No: Z22-60336 Page 8 of 8
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ANNEX J: Extended Calibration SAR Dipole

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, 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.

Justification of Extended Calibration SAR Dipole D835V2 - serial no. 4d057

Head
Real I i
Date of Return-Loss ea Delta maginary Delta
Delta (%) | Impedance Impedance i
Measurement (dB) (ohm) . (johm)
(ohm) (johm)
2021-10-18 -27.5 / 49.8 / -4.19 /
2022-10-18 -26.8 25 514 1.6 -3.97 0.22
Justification of Extended Calibration SAR Dipole D1900V2 - serial no. 5d088
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance )
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2021-10-18 -22.6 / 53.7 / 6.80 /
2022-10-18 -22.2 1.8 54.6 0.9 6.93 0.13
Justification of Extended Calibration SAR Dipole D2450V2 - serial no. 873
Head
Real I i
Date of Return-Loss Delta (%) | Im e::nce Delta InTaengZi::i Delta
Measurement (dB) ° P (ohm) p (johm)
(ohm) (johm)
2021-10-21 -28.8 / 53.6 / 1.26 /
2022-10-20 -28.1 2.4 54.9 1.3 1.43 0.17
Justification of Extended Calibration SAR Dipole D2550V2- serial no.1010
Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance ,
Measurement (dB) (ohm) i (johm)
(ohm) (johm)
2021-05-21 -26.8 / 52.8 / -3.80 /
2022-05-20 -26.3 1.9 53.6 0.8 -3.64 0.16

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of

prior calibration. Therefore the value result should support extended cabration.

**END OF REPORT***
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