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Appendix C for KSCR230500078901

Calibration Certificate

Object | Apply No Model SN el g;?;mn Egﬁbdrztt?o?\f
O 1 CLA150 4025 2021/04/26 | 2024/04/25

O 2 D450V3 1103 2021/04/21 | 2024/04/20

O 3 D750V3 1188 2022/03/29 | 2025/03/28

O 4 D835V?2 4d114 | 2022/03/31 | 2025/03/30

O 5 DI00V?2 1d079 | 2022/06/07 | 2025/06/06

_ O 6 D1800V2 2d170 | 2022/03/31 | 2025/03/30
Dipole ™ 7 D1900V2 5d136 | 2022/06/07 | 2025/06/06
O 8 D2000V2 1041 2022/06/06 | 2025/06/05

O 9 D2300V2 1096 2022/03/31 | 2025/03/30

X 10 | D2450V2 817 2022/04/01 | 2025/03/31

O 11 | D2600V2 1158 2022/03/31 | 2025/03/30

O 12 | D5GHzV2 1095 2022/06/01 | 2025/05/31

DAE X 13 DAE4 910 2022/07/14 | 2023/07/13
Probe | X 14 EX3DV4 7767 2022/10/28 | 2023/10/27
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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of

g % R Calibration Laboratory of

Schmid & Partner ey Schmid & Partner
Engineering AG e Enginoering AG
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Callbration Service Toughausstrasse 43. 8004 Zurich, Switzeriand
Accradkiod by the Swiss Acorsditation Servie (SAS) Accreditation No.: SCS 0108 Accrwsited by the Swiss Accredtation Servce (SAS)
Muitiatern! Pl
Client SGS-CN ’
(Auden) Cortiticate No: CLA150-4025_Apr21 TSL tissue simulating liquid
CALIBRATION CERTIFICATE o ol bbby sein
Otieat CLA150 - SN: 4025 is to the
a) IEEE Std 1528-2013, “EEE ractice for D the Peak Spatial-
Catraton proceaure(s) QA CAL-15.v9 Avoraged Specific Abwrpuon Rate (SAR) in me Human Head from Wireless
Calibration Procedure for SAR Validation Sources bolow 700 MHz B IE r T ", June 2013
62209- for the of Specific ate

(SAR) from nand—hnld and body-mounted devices used next to the ear (lroquonq rango of
) 300 MHz to 6 GHz)", July 2016

Callbration date: April 26, 2021 ¢) IEC 62209-2, P;wodum to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (f of 30
MHz to 6 GHz)", March 2010 " (gmncy ey

ty SAN0INDS. Whioh reaiize the chys cal units of measurements (S1. d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
i N Additional Documentation:
2 3)°C anc humidity < 70%. @) DASY4/5 System Handbook

Callbraton Equpment used (ATE crltcal for calizeaton)

Ilﬂbods Applied and Interpretation of Parameters:

Prmary Siandrds oy Moasurement Conditions: Further details are available from the Validation Report at the end
?w meter ua: SN 104778 03-Apr21 (No. 217-03291/08202) Ape22 of the certificate. All figures stated in the certificate are valid at the frequency indicated.
P: :::x:ng: Z; :mw :.:.3: :: ;.;E;; :,.Z * Antenna Parameters with TSL: The source is mounted in a touch configuration below the
EJutaes 2 pr- center marking of the flat phantom.
Rsfecence 20 B Ata-uat SN: Czss Ao -
Phastvmmeal m:n:m pe ﬁmflf:;; 2 06 '“;: f:: :::m ::;: * Retum Loss: This parameter is measured with the source positioned under the liquid filled
ikarinis Pacbs EXOOVA brighdny 30“" m‘ 5 o EXaTT DR oy phantom (as described in the measurement condition clause). The Return Loss ensures low
DAEs sn 651 261un70 (No. DAEA-654.Jun20) sun21 reflected power. No uncertainty required.
R - N * SAR measured: SAR measured at the stated antenna input power.
Pownr meter E44198 SN: GBAT 293874 06-Apr-16 fin house check Jun-20) In hous eheck: Jun 22 : SAR inector. ki RARIR VA1 WA e snienna
Power sensor E44124 BN: MY41458087 06-Api-16 {in house eheck Jun-20) In housa check: Jun-22 s
Pouar sori Eetn SNODIIEZIO 06Aar 16 nhose rack 0 in o ek 22 - SAtorrameai TS The oL are used o calculate the
FF generator HP 8548C SN s nominal SAR result.
Nutwork Analyzer Aghont ESISEA | EN: US41080477 31-Mas-14 (in house check Oct-20) In house check: Oct-21
The reported uncertainty of measurement is stated as the standard uncertainty of measurement

Boosk — o multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

P oSO — / probability of approximately 95%.
a ﬁ j!E =

Appvedby: Katla Pokovic Tochical Marager L

Issuect; April 26, 2021

Gortitcate No: CLA150-4025. Apr2! [P Cortficatn No: GLA150-4025_Ape21 Page20ls

Appendix (Additional assessments outside the scope of SCS 0108)

Measurement Conditions
DASY system 28 1af a8 7ot given 01 page 1. Antenna Parameters with Head TSL
DASY Version DASYS V52,104
Impeds 3 X

Extrapalation ‘Advanced Fxtrapolation }T'::m";"‘“ nad to feed point P 78O 15M ]

Phantom ELM Flat Phantom Shel thickness. 2 z 0.2 mm [Foum S

EUT Positioning Touch Position

Additional EUT Data

Zoom Soan Resolution dx cy=4.0mm, gz =14mm | Graded Ratio = 1.4 (Z direction) ut

Fraquency 150 Wz 2 1 MHZ Manutacturad by I v ﬁ
Head TSL parameters

he o,

ity

Nominal Head TSL paramoters 220°C 5.3 0.78 mhomm

Moasured Head TSL parameters (©20+02)°C | 51.1:£6% | O76mhoim=6%

Head TSL temperature change during lest <05°C . —
SAR result with Head TSL

AR averaged over 1 cm? (1 g) of Head TSL Condiion.

SAR measured 1 W input power 3.80 Wikg

SAR for nominal Hea TS\ parameters normaltzsd 1o 1W 2.80 Wikg + 18.4 % (ks2)

SAR averaged over 10 em® (10 g) of Hend TSL condition

SAR measured 1 W DUt power 2.80 Wikg

SAR for nominal Head TSL paramelers normalized o 1W 2,59 Wikg « 18.0 % (ke2)

— Carificats No; CLAT50-4026_Apr21 Pagedole

Gertifiats Nos: CLA150-4025_Apr21 Pagedoié
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’hmmwmmmmww»
DASYS Validation Report for Head TSL. = ——
Date: 26.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLAIS0; Serial: CLA1S0 - SN: 4025
Communication System: UID 0 - CW: Frequency: 150 MHz
Medium parameters used: f = 150 MHz: 0 = 0.76 S/m; &= 51.1; p = 1000 ke/m’
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1) . /
DASY52 Configuration: : =

o Probe: EX3DV4 - SN3877; ConvF(12.51, 1251, 12.51) @ 150 MHz; Calibrated: 30.12.2020
¢ Sensor-Surface: | 4mm (Mechanical Surface Detection)

*  Electronics: DAEA Sn654; Calibruted: 26.06.2020

«  Phantom: ELI v4.0; Type: QDOVAQOIBB; Serial: TP:1003

+ DASYS52 52.10.4(1527): SEMCAD X 14.6.14(7483)

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 85.93 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 7.36 W/kg

SAR(I g) = 3.90 W/kg; SAR(10 g) = 2.60 W/kg

Smallest distance from peaks 10 all points 3 B below: Larger than measurement grid (> 30mm)

Ratio of SAR at M2 to SAR at M1 = 80.4%

Maximum value of SAR (measured) = 5.48 W/kg

-6.00
-8.00

-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg

Cortificate No: GLA150-4025_Apr21 Page 60l

Contfcats No: CLA150-4026_Apr21 Page5ots

D450V3 - SN 1103

%
3

= - o, Calibration Laboratory of s,
Sehmid & Parnor " 2 s"'w‘“‘" & '.”‘“AG‘“ =
o6 C-NRA
Enginoaring AG Svuanmmamnon B o4 B, St =Y
Accredted by 'e Swiss AcCrednanon Senvce (SAS) m.—..b’l'..—. e
Muintotrst Muittatorst
Glossary:
Chent  SGS-CN (Auden) ZSL tissue simulating liquid
onvF sensitivity in TSL/ NORM x,y.z
[CALIBRATION CERTIFICATE NA ot appidable or not measured
Otject D450V3 - SN: 1103 Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Practice for D ing the Peak Spatial-
" QACAL15.9 ﬁvemgod Specific Absorphon Rate (SAR) in the Human Head from Wireless
Calbeation for SAR Validation Divices: :une 2013
Sources below 700 Mz b) IEC 62209-1, for the of Specific Aate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016
Caitraton caty April 21, 2021 ©) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequs
MHz to 6 GHz)", March 2010 ! et e
KDB

80, d) 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
' R €) DASY4/5 System Handbook

Calloration Equiprmen used (MATE sl for calteason)

Methods Applied and Interpretation of Parameters:

Primary Stancarts los cw e * Measurement Conditions: Further details are available from the Validation Report at the end
:.,......w SN 104778 00Apr-21 (No. 2170024108292 22 of the certificate. Al figures stated in the certificate are valid at the Irequm.ymicaud.
F:::::: :: :m ::;:: ::meu :: * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
el S e mmm' . ::'na::m below m, center marking of the flat phantom section, with the arms oriented
Typa memach combeion | SN. 310082/ 06327 00ADr 21 (No. 217-0%544) A2 bady exia.
e Prcbe EXIOVE s 3877 2000020 (No. EX3-3077 Dec2d) D21 nes 'eturn Loss: These parameters are measur i
b ansanspmray . Fee‘dPMIImpodl and Return L These pa red with the dipole
DAE4. SN 654 25020 (No. DAES 664 _un20) Anat m:ﬂed u'r'\ld:lr'vhu:;ax: filled pmmm;e'l;m impedance stated is transformed from the
remes connector to 08s enst
M';:::: m.w Chock Dete (n housei Schucuied Check ldbﬂdm.mm;mqwed 2 P ety ol
1290874
o Pt o :—_:I Jun22 * Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Power semor Fe412A SN: 000110210 06 Aor-16 (in house chack Jun-20) In house check. Junv22 No uncartainty required.
¥ guneratcs HP 86480 o x oz * SAR measured: SAR measured at the stated antenna input power
Notwork Anaiyzer Aglent EBOS0A | SN: USH10B0ATT  31-0Mar-14 (n Nouse chace Oct-20} 10 house chack: Cet-21 * SAR SARas to an input power of 1 W at the antenna
connector.
Nara Facron Soranse + SAR for nominal TSL The TSL
po— v k bcotckiod ol are used to calculate the
-+ The uncertainty of measurement is stated as the standard uncertainty of measurement
Acproved by Kata Posovic Tectroca Manager mummmmm factor k=2, which for a normal distribution corresponds cove:
LS probability of approximately 95%. N ooveraes

Insuec: Acel 23, 2021

I 1l whihous weltien aporoval of e labssatory.

Certificats No: DASOV3-1103_Ape21 Page 1016 Certficato No: D450V3-1103_Apr21 Page2ot6
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Conditions Appendix (Additional assessments outside the scope of SCS 0108)
DASY. 8 far as nor. 1
Antenna Parameters with Hi
\nuvv.mn DASYS. V52,104 h Head TSL
}Em——u Advarced Exrapulalion Ingdance, iranslormed 13 feeg point | sTi0-28m
Fhantom ELI4 Rt Phariom Shell ihickness: 2 +0.2 mm [Rotum Loss | 23008 |
Distanca Dipole Center - TSL 15 mm with Spacar
,:-mnm dx. dy. dz = 8 mem General Antenna Parameters and Design
uency 450 MHz £1 MHZ
Electiical Dalay (one diraction) [ 1346 ns
He: parameters. rming ‘eecpoint measured.
d TEL Ahar ong term use with 100W rackatec powsr, only a sight warming of tha dipole near tha f canbe
= The dipale I mads of standard semirigld wrectly connected 1o tha
emparature | Permittivity Conductivity ‘s8cand aam of the dipolo, The antanna is therefors w 30me dmh
Nominal Head TSL paramaters. 220°C 435 0.87 mho/m -mwwuwgﬁzm-h rde " g o; iy vy
Measured Head TSL #202021°C Bise% oa7 % Mnmmconum-mm.m-mumnmmnhmm.m-mmnmnuuu
Head TSL tamperature change during test <05°C - - v free applied o boca, schkburnd
SAR result with Head TSL e
SAR averaged over 1 b {1 g) of Hoad T8L Condtion Adcitioms! BUT Data
SAR measurad 250 MW ingut power 1.14 Wikg PEAG
a Manufaciured
SAR for nominal Head TSL parameters normalized 1o 1W 455 Wikg = 18.1 % (k=2) L = | =
SAR averaged over 10 e’ (10 g) of Head TSL condtion |
SAR measured 250 ¥ irput powees | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
Cerificate No: D4SOVE-1103_Ape21 Pago 318 _ Cohcns Nor 483 1 Puaetot® _
DASYS Validation Report for Head TSL

| B ton Qwmel Sege Cabration Dace Seae Mayter Spiem widow tep

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHiz; Type: D450V3; Serial: D4S0V3 - SN:1103
Communication System: UID 0 - CW; Frequency: 450 MHz
Medium parameters used: f =450 MHz; o = 057 S/m; &=43.1:p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 n

DASYS2 Configuration:

+  Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz: Calibrated: 30.12.2020
Sensor-Surface: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 26.06.2020
+  Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP: 1003

DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

Dipole Calibration for Head Tissue/d=15mm, Pin=250mW/Zoom Scan (7x7x7W/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Saun

Reference Value = 39,18 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.76 Wikg

SAR(I g) = 1.14 W/kg: SAR(10 g) = 0.767 Wikg —C 1P Avp200cey (- SENT
Smallest distance from peaks 1 all points 3 dB below: Larger than measurement grid

Ratio of SAR at M2 to SAR at M1 = 64.9%
Maximum value of SAR (measured) = 1.53 Wrkg

0dB = 1.53 W/kg = 1.85 dBW/kg

Cortitcats No: D4SOV3-1103_Ape21 Pagesof & Certiicate No: DASOV3-1103_Apr21 Page 60l 6
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1.3 D750V3 - SN 1188

' Cotatoraton war ( SEAT " InCotaboration with
@, CNAs'““ CAICT ‘TTL Lo e asg CAICT
———— CALIBRATION LABORATORY s 5 Ml
Add: No.S2 HuaYuanBei Road, Haidian MLH"
Tek TR Tan -ulwm-l;;‘c" et v
Eomal; cl Mg wwnchinani Eomai: cobdchinantcom  hap v chinglco
Client SGS-CN Certificate No:  222-60103
= S
” e Glossary:
- TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D750V3 - SN: 1188 NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 is
to the
a) IECI\EEE 62209-1528, 'ov The. Specific
cil luman Exposure to Radio Frequency Fields from Hand-heid ond Body-mounted
ibration date: March 28, 2022 :W‘hu Communication Devices- Part 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration mmnmmh national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(sh. confidence probability are given on the following
Ppages and are part of the certificate. Additional Documentation:
©) DASY4/5 System Handbook
Al calibrations have been conducted in the
A e in the ciosed Iaboratory facillty: environment temperature (22¢3/C and mwu-mnmm Parimetion:
umicity< . irement Conditions: Fummmummnmmmwmmnmn-m-om
| o'mwmuu Al figures stated in the certificate are valid at the frequency indicated
Calibration Equipment used (MATE critical for calibration) o 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
Primary Sandards 0 Cal Date (Calibrated by, Certiicate No) __ Scheduled Callbration ooy b s g A o
Power Meter NRPZ 108277 24-Sep-21 (CTTL. No.J21X08326) b adenos Wil Lose: Theea iscspslocs are meseis S chho
4-Sep-21 (( ) Sep-22 positioned under the iquid filled phantom. The impedance stated is transformed from the
Powsrsaneor  NERES | 104201 24-6pp-21 (CTTL, No.F31X08338) Sep-a measurement at the SMA connector to the feed point. The Retur Loss ensures low
Reference Probe EX30V4 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 «  Electrical Delay: One-way delay between the 'SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards | ID# Cai Date (Calibrated by, Certificate No) __ Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input power.
‘Signal G E4438C | MY40071430 1 22 (CTTL, No 122X00408) Jan23 « SAR normalized: SARunwm.mmlmm-nmpulmaroﬂw-lme-vmmu
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No J22X00406) Jan-23 . SARMIMWTSLWM! The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by . SAR Tost 4 v The reported uncertainty of measurement is stated as the standard uncertainty of
20 I Enginess i)\_, Measurement multiplied by the coverage factor k=2, which for @ normal distribution
Reviewsd by R 1.‘“'— ‘, \M Corresponds to a coverage probability of approximately 95%.
Appromd i QiDanyuan | SAR Proect Leatier =
Issued: Apri 3, 2022
This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory.
Centificate No: 222-60103 Page 1 of 6 Certificate No: 222-60103 Page20fe
S » - " In Colaboration with
77L s b e s g CAICT Zesess CAICT
'CALIBRATION LABORATORY e (CALIBRATION LABORATORY
o 32 R Halin D, e 00191 i Ad: No.S2 Hha Veanibel Roac, Hakdian Distic, Beifing, 100191, China
Tok 4861063043300 Fae 48610623046 Tel +86-10-62304633-207 P +86-10-42304633-2504
| -maal: e chinarl.com iy \--\\.hlﬂllm Eemal: cubifeh honm Napivrerashind.on
u.-mmmhv Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
o ey Impedance, transtormed to feed pont | 5360- 1130
Distance Dipole Center - TSL 15 mm with Spacer | [ Rt Loss | -28.708
Zoom Scan Resolution dx. dy. dz = 5 mm General Antenna Parameters and Design
Froquency 750 MHz £ 1 Mz
J [ Evectrical Detay (one directon) | 0947 ns
Head TSL parameters
appled.
Temperature I Pormittivity l Conductivity After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C | a0 | 050 mhom e measured.
==
Measured Hoad TSL parameters (2020°C | 41416%  |089mhoms6% mw,“m,wﬂmwm The center conductor of the feeding kne is directly
Hesd TSL tomperaturs ) TR 7 second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Sroduiatonly <t I - = ofthe dipoles. small e cage are aded o he dicke ams in order o mprove .
‘according position as explaned in the " paragraph The SAR data not
SAR result with Head TSL. affected by this change. The overall dipole length is still according to the Standard. ”
1 cm’ (1g) of Head TSL Condition ] No excessive force must be applied 1o the dipole arms, because they might bend or the scidered
SAR measured 250 MW Input power 207 Wikg i oy 0s
SAR for nominal Head TSL parameters normalized to 1W 8.27 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
'SAR measured 250 mW input power 1.37 Wikg L
SAR for nominal Head TSL parameters nomakzed 1o 1W | 5.48 Wikg £ 18.7 % (k=2) x
Centificate No: 22260103 Pageofs Centificate No: 22260103 Page 4 of ¢
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DASYS Validation Report for Head TSL Date: 2022.03-29

Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL

DUT: Dipole 750 MHz: Type: D7S0V3: Serial: D7S0V3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’

Joon Sectioe: Ri‘hl Section [T I oy wag 1550 we¥ 0.000a [FL)
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) Y ™ | monedoadin ciadl
DASYS Configuration

«  Probe: EX3DV4 - SN7307; ConvF(10.31, 1031, 10.31) @ 750 MHz: Calibrated:
2021-05-26

3 1.4mm (Mechanical Surface Detection) s 1
2 AE4 Snl 556; Calibrated: 2022-01-12 . b s C
Phantom: MFP_V5.1C (20deg probe til pe: QD 000 PS1 Cx; Serial: 1062 \i/

DASYS2 52.10.4(1535); SEMCAD X 14.6. |4(7su|)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm o i o :
Reference Value = $5.06 V/m; Power Drift = 0.00 4B -
Peak SAR (extrapolated) = 3.07 Wikg

SAR(1 g) = 2.07 Wikg: SAR(10 @) = 1.37 Wikg

Smallest distance from peaks 1 all points 3 dB below = 18.9 mm
Ratio of SAR at M2 to SAR at M1 = 67.1%
Maximum value of SAR (measured) = 2.74 Wikg

x
TOMNSE S eSSBS . . FENEDN G T S8

.12

-8.16

-10.20

0.dB =2.74 Wikg = 438 dBW/kg
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Clizies  Gadlnsi CAICT &L es CAICT

3 .
5 s Yol Rt o Disict,Bing 10191 a0 Nl (S0

No.52 Add No.52 HuaYoumBei Road, Haidisn Distric. Bejing. 100191, Ching
Tel: +86-1062308630-2512  Fax: +86-10-62304633-2904 Tek +86-10-623046332079  Fax 0us333504
E-mail cutachinustlcom Hipu/ s chinatil o Emall cttifchinancom  hup:/wwwchiatl
No: 22260104
; { Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Ciltalon Prooedue(e) FF-Z11-003:01 - ke o
Calibration Procedures for dipole validaton kits a) IEC/EEE 62209-1528, ! P dure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528 Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
S, The and the probabiity are given on the following
pages and are part of the certificate.

Additional Documentation:

) DASY4/5 System Handbook

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22¢3)'C and IIMA;»II'G i Mstpretatin of Paraemelste:

humidiy FON. 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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calidrated by. Certificate No.) Scheduled Calibration :l.r:d%;':f;. body lﬂlvndR i i il e dose
Power Meter 106277 24-Sep-21 (CTTL, No.J21X08326) 22 .. impedance and Return Loss: These parameters are measured wi O
fad ) ) 4 o positioned under the liquid filed phantom. The impedance stated is transformed from the

ower sensor  NRPES 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 power. No uncertainty required
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No Z22-60007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards D# Cal Date (Calibrated by, Certificate No. Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
~Signal Generator E4436C | MY49071430 13-an-22 (CTTL, No.J22X00409) Jand3 « SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
. connector.
Nobvork AN EROTRE MVARIIONTA. 14022 (CTIL; Hasn0em), i 1 o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function
Calibrated by: Zhao Jing | SAR Test Engineer -{,*j = 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
Reviewed by: lin il | | 8AR Tost Engineer \m* ;% | Corresponds to a coverage probability of approximately 95%.
Approved by: i Dianyuan | 3R Project Leagier =
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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s CAICT T7TL 5 8 e CAICT
CALIBRATION LABORATORY CALIBRATION LABORATORY
Ad4: No.S2 Hus Yol Road, Haidien Distric Befing. 100191, China Add: No.S2 Hua YuamBei Rowd, Haidian District. Bejing, 100191, China
Tek o8- 1062303320 Fax +B6-10-62304613-2504 Tek 484 10SD0IIAT  Fax: +86-10-42304633-2504
st colichimatioom b ww chinat.ca it cab dchinar com i
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY 3 asfar 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolaton
ey = — Impedance, transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -2
e b caakarans nos . 0y S22 50 | General Antenna Parameters and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
appied
Tenpomesr —— Contucoy_| Ater Jong term use with 100W radiated powe, only @ slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C a5 0somhom | be measured.
Measured Head TSL parameters 220202)°C 41026% 091 mho/m £ 6 % : The s of id cable. The ‘ of the line is dis
Head TSL tomperature during <10 = = connected to the second am of the dipoie. The antenna is therefore short-circuted for DC-signals. On some
= e = — of the dipoles, smail end caps are added to the dipole arms in order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. Mbymnm mwunwm--.unmwwmsw
1 cm’ (1) of Head TSL Condition No excessive force must be applied to the dipoie arms. because they might bend or the soidered
SAR measured 250 MW input power 2.37 Wikg w .
SAR for nominal Head TSL parameters. normakzed to 1W 940 Wikg £ 18.8 % (k=2)
10 cmr’ (10 g) of Head TSL. Condition Additional EUT Data
SAR measured 250 mW input power 1.54 Whg
[ Manutacturea by =7
SAR for nominal Head TSL parameters normakzed to TW | 612 Wikg £ 18.7 % (k=2)
Carifionss Np: 22260104 Page3ofé Centificate No: 22260104 Page dof6
T7TL s b e CAICT s CAICT
CALIBRATION LABORKTORY o e e ——
At X2 i Rt e i, g, 0014, i Add: No.52 Yol R, Hedian Disric, g, 100191, Chint
R0 Fa B 00 Te +BA-10GTIIIIN  Fax: 8610413008
et cipdtom i Eomal ctldchinmicom  hap: wo chiatcn
DASYS Validation Report for Head TSL Date: 2022:03-31

Impedance Measurement Plot for Head TSL

Medium parameters used: f = uswm @=0.907 S/m; = 40.98; p = 1000 kg/m’
Phantom section: Right Section T
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) o Ll st
DASYS Configuration:

Ty Wy Y0 06 Wt 5006 DY

o Probe: EX3DV4 - SN7307: ConvF(10.13, 10.13, 10.13) @ 835 MHz: Calibrated:
2021-05-26

« Sensor-Surface: | 4mm (Mechanical Surface Detection) -— PN |

«  Electronics: DAEA Sn1556; Calibrated: 2022-01-12 A ~ T

« Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 N/

«  DASYS2 52.10.4(1535); SEMCAD X 14.6 l-umm

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm
Reference Value = 57.88 V)
Peak SAR (extrapolated) = 3

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.54 Wikg
Smallest distance from peaks to all points 3 dB below = 15.8 mm S
Ratio of SAR at M2 to SAR at M1 = 66.2% i
Maximum value of SAR (measured) = 3.17 W/kg

e (o0 56

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg
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‘TTLLLn:u_ &

St caret

" in Colaborston with
‘TTL £ip o 2 g
CAUBRATION LABORATORY

N2 e R, i Disic. e, 0151 iy A No.52 HeaVunnit R, Hsidion Disic. Befing. 10191, China
frgbeate ot T e 4204332117
Ei tlgchimtloom bkt acn Bl tfgchisloon  Map: v cakacn
Client SGSCN Certificato No: _ 22260184
F % Glossary:
TSL tissue simulating liquid
) ConvF sensitivity in TSL/ NORMx.y.z
Otject DB0OV2 - SN: 14078 NA not applicable or not measured
Calibration Procedure(s)
FFZ1103.01 Calibration is Performed Accordis
g to the Following Standards:
Calibration Procedures for diposs vaidaton kits a) IEC/IEEE 62208-1528, o of Specific A
Rate of Human Exposure to Radio F o from Hand-heid and Body-mounted
Casbraton date une 7, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

This calibration Certificate documents the traceability to national standards, which

reaiize the physical units of

pages and are part of the certficate.

Al calibratons have been conducted in the closed laboratory faciity: envircnment temperature (2243C and

humidity<70%.

Calibration Equipment used (MATE critical for calibration)

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

u-nmh Applied and Interpretation of Parameters:

Measurement Conditions: Further mn. are available from the Validation R-pm at the end
of the certificate. Allfigures 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

Primary Standards 0% Corliicate No) __ Scheduled Caliration paraliel 1o the body axis.
Power Nieler NRPZ 08277 24.56p-21 (CTTL, No J21X08326) Sep22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
P e e, | |6 240921 CTL Mo 21k0852) sep22 pasitioned under the liguid filied phantom. The impedance stated is transformed from the.

ST prisi i Measirement nNm SMAmnnmrw the feed point. The Return Loss ensures low
power. No uncertainty reqs
L 8158 12-Jan-22(CTTL-SPEAGIN0.222-80007) N . acmul Delay: Ontmy delay bmaen the SMA connector and the antenna feed point.
uncertainty req
Secondary Standards | ID# Cal Date (Calibrated by, Certficata No) __ Scheduled Caibration +  SARmeasured: Wmmnmmmanmmnwt
Signai Genorator E4438C | MY49071430 13-van-22 (CTTL, No J22X00409) Jan23 + SARnormafized: SAR as measured, normaiized 1o an input power of 1 W at the antenna
ES071C | MY46110673 1 (CTTL, No.122X00406) Jan-23 connector.

*  SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result.

Name Functon Signature —
Calvrated

by Znao Jing SAR Test Engineer {i The reported uncertainty of measurement is stated as the standard uncertainty of

Measuroment multpled by the coverage factor k=2, hch or 8. nomal distibuton
Rewviewed by. Lin Hao ‘SAR Test Engineer /% s to & coverage probability of approximately 95
Apgeoved by: Qi Disnyuan ‘SAR Project Leadar
Issued: June 13, 2022 B
This except in rovel
Centificate No: 22260184 Page 1of6

Certificate No: 22260184 Page 206

CAICT

" in Coleboraton wan
‘TTL l_l_l_‘_l_

No.52 HnYeaniic Road, Habfos Disrict, Belig. 100191, Chisa
T -85 106200631217

CAICT

" in Colaboretion with
CALISRATION LABORATORY
AS: No.S2 HusYonbei Rod. Habtion Disrict, Bejing. 100191, China
A

CAICT

Eaak cofinticon . bipieensicticen ackimtcom g e acen
Moasurement Conditions Appendix (Additional assessments outside the scope of CNAS LOS70)
oASY 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Exraporaton
[
o a T —T v I T
Distance Dipole Conter - TSL 15 mm i Srecer [RetamLoss [ -BI3®
Zoom Scan Resolution dx, dy, dz = § mm General Antenna Parameters and Design
Frequency 0 Mz 1 Mz
| Electnoa Detay (one diectan) | 13120
Head TSL parameters
Temperature | Pormittivity Conductivity | After long term use with 100W radiated power, onl;
Nominal Hesd TSL parameters 2o | s 097 mhoim e measised
| Messured Head TSL pacameters @20:02°C | 42126% | 098mhoms6% | The dipole centar conductor of
Head TSL temperature changs during test | <1.0°C | — | == paingi ioole. The DC-signals. On some
g ined in the " “The SAR data are not
SAR result with Head TSL affocted by this change. (i e
em’ (1g)ofHead TSL | Canattion. " y might bend or the soldered
connections nesr the feed point maged
SAR messures | 250 m input power 27wng Ty
SAR for nominal Head TSL parametecs | romamsdotW | 11.0Wkg: 188 % =2
SAR averaged over 10 cnr’ (10g)of Hesd TSL | Coniion Additional EUT Dats
SAR messured
250 mA input power 178 vikg [Fandecarediy —_—
| SAR for nominal Head TSL parameters nomslizedto W | 7.09Wkg 2187 % (kv2) |

Certificate No: 222-60184 Page s of6 Centificate No: 222-60184 Page d0f6
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TTL 55 CAICT <TTL speag CAICT
'CALIBRATION LABORATORY E—— 'CALIBRATION LABORATORY
Add: No.S2 HuaYiunfici Road. Habdian District, Beiing. 10019, China Ad .57 Hos Yl Rod, Hodin Disc Befin. 10011, Chin
il - o LIRS Beat ot iy

DASYS Validation Report for Head TSL Dste: 20220607
fest Laboratory: CTTL, Beijing, China

DUT: Dipole 900 MHz; Type: DI00V2; Serial: DI0OV2 - SN: 14079
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cyele: 1:1
Medium parameters used: f = 900 MHz: & = 0.98 S/m: ¢, = 42.05; p = 1000 kg/m’
Phantom section: Right Section

surement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)
DASYS Configuration:

Impedance Measurement Plot for Head TSL.

«  Probe: EX3IDV4 - SN7464; ConvF(9.72.9.72, 9.72) @ 900 MHz; Calibeated:
20220126

+ Sensor-Surfuce: | 4mm (Mechanical Surfice Detection)

+ Electronics: DAES Snl536; Calibrated: 2022-01-12

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

« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x77) (Tx7x7¥Cube 0: Measurement grid: dx=Smn,
dy=Smm, dz=Smm

Reference Value = 59.81 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 4.20 Wikg

SAR(1 g)=2.76 W/kg: SAR(10 g) = 1.78 Wikg

Smallest distance from peaks to all points 3 dB below = 16 mm

Ratio of SAR at M2 to SAR at M1 = 65.8% G )
Maximum value of SAR (measured) = 3.71 W/kg — f —1
e
0dB=3.71 Wikg = 5.69 dBW/kg
Certificate No: 22260184 Page sofé Centificate No: Z22-60184 Pagesofs

1.6 D1800V2 - SN 2d170 .
‘TTLL"' 2 e s g . CNASEE:H CAICT ‘TTL $peag CAICT

T VP
No.52 HuaYuaniei Road, Haidien District. Beifing. 100191 CNAS LisTO Add: No.S2 Hua YeanBe Road. Haidian Disrict., Beijing, 100191, Ching

Tek 486-10-62004633-2512  Fax: +86-10-42304633-2604 ::» HE-10-62I0463320M9  Fax: +86-10-62304633-2
E-mait cnlgchinanicom  Mup e chiuln s TR
Client SGS-CN Cortificate No:  222-60105
P T o T ] I I Glossary:
5 e 08 i i il 1=l TSL tissue simulating liquid
f ConvF sensitivity in TSL/ NORMx.y.z
- N NA not applicable or not measured
Caiibration )
Procedure( FF-211-003-01 Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62200-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fieids from Hand-heid and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
i e VacesbiRty 1 national standarde, which resize the physical U of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"
S). The andthe AU PO Sy gV ok S vy Additional Documentation
Pages and are partof the certiicate. <) DASY4/5 System Handbook
Al caiibrations have been conducted in the ciosed laboratory facility environment temperature (22:3)'C and Methods Applied and Interpretation of Pay g
humidity<70%. * Measurement Conditions: Further details are available from the Validation Report at the end
of the certiicate. All figures stated in the certficate are vaiid at the frequency indicated |
. Stk viiar ot o cotrnions *  Antenna Parameters with TSL: The dipole is mounted with the spacer to position fts feed
pration point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards D# Cal Date (Caiibrated by. Certficate No) __Scheduled Calibration ?Z'amffmmia? and Return Loss: These paramete: measus
. im parar S al
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22 positioned under the liquid filled phantom. The impedance m:d s mn':‘l;nwv:hd‘?‘ m?:‘
Power sensor NRPSS | 104291 24-Sep-21 (CTTL, No.J21X08326) Sep22 Mmeasurement at the SMA connector to the feed point. The Return Loss ensures low
| Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required. e
DAE4 SN18S6  12-1an-22(CTTL-SPEAGNo 222-80007) Jan-23 . Noa"”un’“’m"”;y O"’“‘M Y delay between the SMA connector and the antenna feed point.
| certainty requi
= Cothate b5, Cort No) Scheduled Calbration . Ss:zmutund SARm.ur-dllm-muqunmmmwlmr.
S‘Ww weusac T 1uuzzm|cm”, s ’“"") g . non:uhzod SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY48110873  14-Jan-22 (CTTL, No J22X00408) Jan-23 *  SAR for nominal TSL parameters: The me:
asured TSL
SRt nominal 73 u parameters are used (o calculate the
Name Function Signature | , |
by ainall ™ The reported uncertainty of measurement s stated as the standard uncertainty of |
‘ Cotrag ?"’P‘ f Enginent X QQL | | Musm;nwn:mm by the coverage factor k=2, which for a normal ummr:m |
‘ o e — & ﬁ{ # ‘ ‘ Corres coverage probabilty of approximately 95% [
Approved by [OiDanyan | AR Projedt Loater =S

Issued: Apnil 6, 2022
This calibration certificate shail not be reproduced except in full without written approval of the laboratory.
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‘TTL ﬁ:ﬂl_n_ CAICT ‘TTL speag CAICT
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El colijhnntlcon . e iwenchbomtlsn Email iliichinasicom  hapwwwchintlen
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation
| Phantom Triple Fiat Phantom 5 1C | Impedance. transformed 1o feed point | 4790- 2540
Distance Dipole Center - TSL 10mm | with Spacer L o | e g
Zoom Scan Resolution ax dy. dz =S mm [ General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mz
Electrical Delay (one direction) | 1116 ns
Head TSL parameters
sppled
| Temperaturs | Permittiviey Conductivity After long term use with 100W radiated power. only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters | 20c | w0 1.40 mho/m Seme—_—
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmwmﬁmmnﬂlmum
3 e g . [ = ™ = connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signais. On
L [ | vnmhmmmmmmbmmmmmmmmmmmw
T T ——————— according 1o the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length is stil according to the -~
o (1.9) of Head TSL T Condition ] ;omm'mmumtuﬂwnm Dbecause they might bend or the soldered
SAR measured | 250 mw input power | snwg |
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
SAR averaged over 10 cr’ (10g) of Head TSL. | Conditon | \dditionel EUT Deta
SAR measured 250 mW input power 11w
oo | ) | [ Manutacturea by | SPEAG
L for nominal Head TSL parameters romaized o IW | 204 Wikg 187 % (ke2) |
Centificate No: 222-60105 Page 3 of 6 Centificate No: 222-60108 Page 4 of 6
* e " In Colaboration with
T7TL s oo 8g CAICT T7Lsp e s g CAICT
CALIBRATION LABORATORY .
430 i o D B, 11, o Add: No.S2 FusVumnBe R, Haidian District, Beifng, 100191, Chin
10 S s s D s, ¥ Tek 860620461209 Fax +86-10-42304633-2504
F-mail et wchinatt! com hpwww chinastl e Sl culeboatcon bt oo
DASYS Validation Report for Head TSL Date: 202203-31
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1S00V2 - SN: 24170
Communication System: UID 0, CW; Frequency: 1800 MHz: Duty Cycle: 1:1
Medium parameters used: = 1800 MHz: o = 1.411 S/m; e = 40.62; p = 1000 kg/m’ = =
P L G P oy 507 ¥ 5 TAIT
Measurement Standard: DASY (IEEE/IEC/ANSI C63.19-2007) s et ke

DASYS Configuration:

Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz: Calibrated:

2021-05-26
+ Sensor-Surfce: 1. 4mm (Mechanical Surface Detection) ik
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 o] T T i —
«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 \9\ S
* DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) 4 3
Dipole CalibrationZoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, bt e o oo 2 se) | s
dy=Smm, dz=Smm N Leowo wa a0 -Lies M

Reference Value = 98.14 V/m; Power Drift = 0.03 dB
Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.73 Wikg; SAR(10 g) = S.11 Wikg
Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54% 7/’
Maximum value of SAR (measured) = 15.2 Wikg \

\

3.42

=
Lmmnses - 35 e + 2w B
5.85
1027

-13.70

SIAH L =

0dB =152 Wikg = 11.82 dBW/kg
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Certificate No:  222-60185
G Glossary:
L TSL tissue simulating liquid
Conv sensitivity in TSL/ NORMx.y.z
o R NA not applicable of not measured
Cafibration Proced
o) FF-Z1100801 Calibration is Performed According to the Following Standards:
Caiibraion Procadure for dipole vaiidation i #) [EC/IEEE 62206-1528, "Measurement Procedure for The Assessment of Speciic Absorption
Rate of Human Exposure to Radio Frequency Fiekis from Hand-held and Body-mounted
Calibration date: June 7, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Centificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
gi on the following
Additional Documentation:
Fo9es.and are part of he cartiican. ) DASY4/5 System Handbook
A¥ calibrations have been conducted in the closed lsboratory faciity: environment temperature (22:3/C and Methods Applied and Interpretation of Parameters:
humidity<70%. *  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.
Caibration Equipment used (MSTE cribcal for caiibeation) o 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
Primary Sandards 08 Cal Dato (Calibrated by, Certficate No) __ Scheduled Calibraton g"'“""‘""”“’:;‘mdhl iy ————
. Point Impedal turn Loss: These parameters are measured w ipole
"M; Mater ”:"? :::: 2‘\‘“:: ‘gm :: ﬁ:m:; s"”; positioned under the liquid filled phantom. The impedance stated s transformed from the
Power sensor NRPBS cesi il Sep- ‘measurement at the SMA ermneaov m the feed point. The Return Loss ensures low
SN 7484 _Jan22) Jan-23 reflected power. No uncertainty req
DAES SN 1856 12-4an-22(CTTL-SPEAG N0.222-60007) Jan23 «  Electrical Delay- One-way delay umnn the SMA connector and the antenna feed point.
No uncertainty required.
Secondery Standurds | 1D# cal CertficateNo)  Scheduied Caiibration +  SARmeasured: SAR measured at the stated antenna input power.
Signal G r E4438C | MY4B071430 13-Jan-22 (CTTL. No J22X00408) Jan23 - .;S;:: normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Anayzer ESO71C | MY48110673  14~Jan-22 (CTTL. No.J22X00408) Jan23 - SARfor nominal TSL parameters: The measured TSL parameters are used to calculats the
nominal SAR result.
Name Function
Calbrated by. 2Zhao Jing SAR Test Engineer -z L . reported uncertainty of measurement s stated as the standard uncertainty of
Muwlemenl mulwl-d by the cover hﬁm k=2, which for a normal distribution
Revewsd by: LinHso SAR Test Enginger 3 mplﬁ T pronabit 8o
Approved by. Qi Dianyusn SAR Project Leader =
Issuec June 13, 2022
the lsporatory
Certfcate No: Z22-60185 Page 1 ofe Centifcate No: 22260185 Pageofs

| zywwr . CAICT Criisas CAICT

052 R, i Disics. B, 16019, Chios
A% No.52 HunVusnBes Rewd, Hodian Ditrct, Besing. 100191, China Tt 8- 10-42304633.2
el ol clgehisamloon by caitac.n
[—

Appendix (Additional assessments outside the scope of CNAS L0570)

Moasurement Conditions
DASY s
e - T ey Antenna Parameters with Head TSL
Eekipiteten Shunond Bxearcielion [ impecance, sranstormed o fead point | 5120+ 75840 ]
Prantom Tre Fat Phantom 5 1C. [ Rotum Loss | ‘22408 ]
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resotution | eoma=som General Antonna Parameters and Design
Froquency B
[ il J [ Esectrics Dotay (one decton) I 10908
Head TSL parameters.
Temporature | Permativity Conductivity After long term use with 100W. iy sig % ipol foed
be measured.
| Nomnal Head TSL paramotars zac | «o 1.0 mram
e @oroac | weiok | Torramien o Theconer . y
the diole ais. On some
| Hoad TSLtomporaturs change during st <10 | — -~ of the dipoles, added o P g aren caced
according to the paragraph. T!
SAR result with Head TSL y ths changa. R, e
o’ (grorresats | Conaition connections near the foed-point may be damaged 4
SAR mesaured | 250 mws inpus power 885 Wig
SAR for nominal Head TSL pavameters. normalzed 1o W 40.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10g) of Hesd TS | Condton Additional EUT Data
SAR measured | 250m input power 518 Wig Manufactured by SPEAG
|54 for nominal Hesd TSL pacamesers [ comsusswiw | 208Whg 167 % (e2)
Cenificate No: 22250185 Page3ofe Certificate No: Z21-60185 Page st
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Add: N 52 Hua YussnBei Rowd, Haidian Diswrict. Beljing. 100191, China. N “""&‘ w DSOS Nl P
302052117
E-mail: cttl @ hisatl com hapc/wwwcaketac.en il
DASYS Vllldl!lnn Report for Head TSL. Date: 2022-06-07
Test Laborstory: CTTL, Beijing, China
DUT: Dipole 1900 Mri: Type: DIS0OVZ: Srial: DISOV: - SN: 4136
Communication System: UID 0, CW: Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 &= 39.85; p = 1000 kg/'m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration;
+ Probe: EX3DV4 - SN7464; ConvE(8.18. 8.18, 8.18) @ 1900 MHz; Calibeated:
20220126
*  Sensor-Surface: | 4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
* Phantom: MFP_VS5,1C (20dcg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
* DASYS2 52.10.4(1535 EMCAD X 14.6,14(7501)
Dipole Calibration Zoom Scan (7x7x7) (7x77)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz-Smm
Reference Value = 99.99 V/m: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.6 Wikg
SAR(I g) = 9.95 Wike: SAR(10 g) = 5.18 Wikg
Smallest distance from peaks to all points 3 dB below =9.2 mm )‘7/‘ \
Ratio of SAR at M2 to SAR at MI = 54.1% P =t—
Maximum value of SAR (measured) = 15.6 Wkg \
a®
0
. n e naw. v‘-b"r = e i |
36
-10.45
-13.93
-17.41 &
0dB =156 Wikg = 11.93 dBW/kg
Centificate No: Z22-60185 Page sofé Certificate No: 22260183 Page6of6
s 3 " In Colaboraton with
T7TLs s o a g S, A~ CAICT 77Lspesag CAICT
Titoeas— wicnasn SAICT s
e i et st e e ot L et SN P ————
i a *E
BTN i ot ctlpbmmoon. bopiwewssictan
SGS-CN Cortificate No: 222.60186
CALIBRATION CERTIFICATE = Slossary:
it TSL tissue simulating liquid
| Conve sensitivity in TSL/ NORMx..z
e NA not applicable or not measured
Calibration Procedur
" i FFZ11-003:01 Calibration is Performed According to the Following Standards:
Calbraton Procedures for dipole valdation kifs 3) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibraton dte: June 8, 2022 Wireless Communication Devices- Part 1528: Human Mode’s, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calbation Cortficate documents the traceabiy fo nations! stsadards, which realze the physical units of b) KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
o ne following
Additional Documentation:
pages and are pert of the certfcate
Ll ) DASY4/5 System Handbook
All calbrations have been conducted in the ciosed laboratory facilty: environment temperature (2263 and mm Applied and Interpretation of Parameters:
humidty<70% Measurement Conditions: Further details are available from the Validation Report at the end
f he cariicae. Al fgures staled in the cenfcats are val at the fequency picated
) « 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 ams oriented
Primary Standards 0# Certificate No.) ‘Scheduled Calibration ?n‘;bplo o ﬂe bodz :;\sv WO eter B——

« Feed Point Impedance a m Loss: These parameters are measuret ipole
fitadurodlyoy o :: sl ) s positioned under the liquid filed phantom. The impedance stated is transformed from the
PO saony Bap-21 o ) Shgd measurement at the SMA connector to the feed point. The Retur Loss ensures low

SN 7464 _dan22) Jan-23 reflected power. No uncertainty required.
DAE4 SN1586  12.Jan22(CTTL-SPEAGNO 222-60007) Jan23 « Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point,
| No uncertainty required.
Secondary Standards. D# Cal Date (Calibrated by, Centficate No ) Scheduled Calibration *  SAR measured: SAR measured at the stated antenna input power.
Signa Ganarator 64436 | MVARITIAS0 134an22 (CTIL, Mo J52X00400) s * SAR nomalzed: SAR as measured, nomalzed fo an input power of W at the antenna
. connector
Network Analyzer ES071C [Wﬂl‘ﬂ73 14-Jan-22 (CTTL, No J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature T =
Calibeated by: 2Zhao Jing ‘SAR Test Engineer f R The reported uncertainty of measurement is stated as the standard uncertainty of
| Measurement multpied by the coverage facior k=2, which for a nomal distribution
Reviowed by: Lin Hao ‘SAR Test Enginesr ﬁr# | to a coverage p y of
Approved by: Qi Dianyuan ‘SAR Project Leader Sl
Issued: June 13, 2022
LThis excopt in of
Conifiete No: Z22.60136 Page 1066 —— —
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Tk 486.10-62304631-2117 Tok+86-10-41304633-2117
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Measurement Conditions Appendix (Additional assessments outside the scops of CNAS L070)
oASY st cnpege)
DASY Vorsion | DASYS2 52104 \ Antenna Parameters with Head TSL
Extrapolation Advanced Extrapciaton ]
[
o P RAEEE | Impadance, ranstomed to feed poirt | 464000740
tsance D Gontr T8 omm o =T L LD
Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design
Froquency 2000 Mz £ 1 Mz
— T ; T
Head TSL parameters
Temporaturs | Permittvity Conductivity Afterlong 100w e
NorinaiHexd TSL parameters [ @oc | w0 | vamem e i
Messured Hoad TSL parameters [ @0:02C | w2:8% | r3smbamzon | The 08 oodieg Bl hactl
Hoad TSL B = signais. On some
tempersturs change during wet|  <10°C_ | - of he Goles, mal end caps a6 36360 1 the 3pole & Iy e o vore Mattny Who 1okdes
T sccording to the posiion as expisined in the “Measurament Conditons” paragraph. The SAR data are nat
sAf( result with Head TSL flcied b s change. The vera dpoelngth s sl accordng o th Standard
=] ne: the sidered
o (fghotMdadTat, L ! | Connecions neat e ead pori ey e domamed !
SAR messured 280 mA input power 104 Vig
SAR for nominal Head TSL paramesers. nomsized o W | 41.8Wikg £18.8 % (ke) |
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
SAR measured L ]
250 mW ingut power 530wy | rrer—To T —
SAR for pominel Head TSL parameters romalzedio W | 213 Wik 187 % k) |
Certificate No: 222-60186 Page 3 of6 Certificate No: 22260186 Page dots

(TT:L:' $peag CAICT CTTL tpeag CAICT

A0 52 R, i D, S, 6019, i Add:No.52 an Vi R, i Diic B, 100191, Chisa
3610425046312 Tl 186 10-42000332117
l-ml ctthgchinanl.com. e caketac.en. el et b chemutet com p: www casctac <0
DASYS Validation Report for Head TSL Dute: 2022.06-06
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041
Communication System: UID 0, CW: Frequency: 2000 MHz: Duty Cycle: 1:1
Medium parameters used: f = 2000 MHz: 0 = 1.3 i 6= 40.21; p= 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

* Probe: EX3DV4 - SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:
6

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

AEA $n1556; Calibrated: 2022.01-12

Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x77) (7x77)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 103.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wikg.

SAR(1 g) = 104 Wikg: SAR(10 g) = 5.3 Wikg

Smallest distance from peaks o all points 3 dB below = 9.1 mm ~

Ratio of SAR at M2 to SAR at M1 = 53.6% I ¥
Maximum value of SAR (measured) = 163 W/kg {
\
a8

372 e —————— ] |
7.43
RIRT
1486
18,58 ¢
0dB =163 Wikg = 12.12 dBW/kg
Certificate No: 222-60186 Page $of6 Cenificate No: Z22-60186 Page bofs
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1.9 D2300V2 - SN 1096

3 1n Coteborstion it AP I ® i Colabonsonnit
Cioies énast CAICT Criieees CAICT
—_—
A No.52 Hus Yusniel Road, Haidian Disric, Beiing. 100191 a»"' N Add: No.52 Ho Yol Road. Haidian Disric e 9
lrI_lQ-Il)c—\l)"l)-.Su Fax: +86-10-62)04613-2504 mlsnl’n:zwzm : llw l‘ IDI 1, Ching
Client SGS-CN Certificate No: 22260106
3 Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Obect D2300V2 - SN- 1096 NA not applicable or not measured
Calibration Procedure(s)
FR211-00301 Calibration is Performed According to the Following Standards:
l)'liE.illEEE 62209-1528, Procedure for The of Specific Absorption
| mnmmemeumemmm heid and Body-mounted
Culticaicn cuiny March 31. 2022 Whhucur;m nication Devices- Part 1528: Human Models, Instrumentation and
Procedures (i wumdaummuosmrm«m
This calibration Certficate documents the traceabilty to national standards, which reakze the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
s pr y are given on the following
pages and are part of the certificate Additional Documentation:
c) DASY4/5 System Handbook
Al caiibrations have been conducted in the ciosed
e in Iaboratory facility: environment temperature (22¢3)°C and mww'm Parimetae:
hurmidity: Ar::nm Cn::lft:nl Further details are available from the Validation Report at the end
of certfficate. jures stated in the certificate are valid at the frequency indicated.
WWM(IMTEWVM) * Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
—%—y'——“w————- Caltited by CorMogte Mo} Ochediéed Gt mﬂ«:’mmmmmw These parameters are measured with the dipole
Power Meter 108277 21 (CTTL, No.J21 * o wiabicagn
248021 (CTTL, No.121X0832¢) S positioned under the liquid filled phantom. The impedance stated is transformed from the
NRPES | 104291 24-Sep-21 (CTTL, No J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference EX3DV4 | SN 7307 28-May-21(SPEAG.No,EX3-7307_May21) May-22 reflected power. No uncertainty required. |
DAE4 SN 1558 12-J8n-22(CTTL-SPEAG No.222-80007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required
Secondary D# Cal Date (Calibrated by Certificate No)  Scheduled Calibration ® w””""""w""“‘"‘"‘"““"“""‘“mw
E4438C | MY49071430 1 (CTTL, No..22 7 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 . SARIormM.ITSLm The measured TSL parameters are used to calculate the
nominal SAR result
Calibrated by: B I 4.;"‘ { ' ‘t ¢ The reported uncertainty of measurement is stated as the standard uncerainty d‘!
h“ *‘ 3 RS Mmummmwwhmhmh-z which for a normal distribution
, . - Corresponds to a coverage probability of approximately 95%.
Reviewed by nrao | | 5AR Tost Enginest | a4 T
Approved by: § S '
(TS e I S
Issued: Apnil 8, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
Certificate No: 22260106 Page 1 of b o i i | it
" in Collsborstion weh " in Coleboration with
‘TTL speag CAICT 77 s p e 2 g CAICT
CAUSRERON LASDRORY CAUBRATION LABGRATORY
v et Ry T DTN e OB
E-mail oo chunand com Mty www chimant] en Fomail cml s chaman! com e www chinaslon
u—wc«m:_ i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
e e [impedance. vanstomes o feed part | 49204560 ]
Distance Dipole Center - TSL 10mm with Spacer (g L o ‘
Zoom Scan Resolution dx. dy, dz = 5 mm General Antenna Parameters and Design
Frequency | 2300 MHz £ 1 MHz |
[ Bectricat Detay (one directon) | 1,083 s ]
Head TSL parameters
applied
Temperature | Permittvity | Conductiviy | After long ferm use with 100W radiated powes, only a slight warming of the dipole near the feed-pont can
Nominal Head TSL parametars 20'c %5 167 mhoim be messupd.
Measured Head TSL parameters 220202)°C 308:6% | 170mhams6% The docleie made of sanded semiigd comdel cae. The center conducorof e feadig ine 8 drecty
T — connected second arm dipole. The antenna is therefore short-<ircuited for DC-signals. On some.
Head TOL temperature change during Wet 19°C - of the dipoles, smail 20 cage are ackied 1o he dipcle sms n orde 0 mgrove metching when oeded
mnmg the position as explained in the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL R 9 \pdrerliery
: force must because they might bend o the soidered
cm’_(1g) of Head TSL Conditon ] the feed-point may
SAR measured 250 mW input power 124Wig
SAR for nominal Head TSL parameters normalized to 1W 49.2 Wikg £ 18.8 % (k~2)
SAR averaged over 10 cm’ (10,g) of Head TSL Condition fuy
SAR measured 250 MW iInput power 588 Wig [m.,, SPEAG
SAR for nominal Head TSL parameters nomakzed to 1W | 234 Whkg £ 18.7 % (ke2)
P S | ) Centificate No: 22260106 Pagedofe
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(G www CAICT Grroees CAICT

A N2 Hos Vsl Rowd, Haidian Disrict, Being, 100191, Chisa - X "
Tel: +86-10-62304633-2079 Fax +86-10-62)04613.2504. :: ::;;I;;w“v:;-ll o ‘:-r;:zh:,u 100191, China
Fomail cnl g www chimatd o omacl ctth  chinatt] com M www chinatil cn
msvs Validation Report for Head TSL Dute: 20220331
: CTTL, Beijing, China Impedance Measurement Plot for Head TSL.

por: Dipole 2300 MHz; Type: D2300V2: Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW; Frequency: 2300 MHz: Duty Cycle: 1:1
Medium parameters used: f= 2300 MHz; o = 1.702 S/m; & = 39.77; p = 1000 kg/m’

Phantom section: Right Section 71 51 Uog ey 10.0038/ ee? 0.000a DAY
Measurement Standard: DASY'S (IEEE/IEC/ANSI C63.19-2007) ERE e
DASYS Configuration: “

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
2021-05.26 4

*  Sensor-Surface: | 4mm (Mechanical Surface Detection) o.000p ¥

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

»  Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

+  DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm, - . =

Oy S, dreSm b i o e 20000 172 set

Reference Value = 102.7 V/m; Power Drift = 0.00 dB - b i il

Peak SAR (extrapolated) = 24.8 Wkg

SAR(1 g) = 124 Wikg: SAR(10 g) = 5.8 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = $0.4% [ vl
A\

Maximum value of SAR (measured) = 20.3 W/kg

:maioe SEe T e
|
|
|
@
0.dB =203 Wikg = 13.07 dBW/kg
Centificate No: 22260106 Page sof o Centificate No: 722-60106 Pagesof 6

1.10 D2450V2 - SN 817 .
‘TTLL]_QZ{_]_ & CNAS;%I CAIQ‘ ‘TTL ;_D_':l_.l_ ng
R o

N
505 HowVembl R, el D, B, 1010 *«’3« ity AL 05 Vot R i Dl B, 10011, Chin
h 186-10-62304633-2912 Fax +86-1062304613-2404 Tek: +86-10-62304633-207 Fan +86-10-623044]
ol colfiehiaticom M v chinat o Bk cipm | Mg

™ tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured

is to the
a) IEC/IEEE 62209-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless unication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the fraceabilty 1o national standards, which reaiize the physical units of b) KDB 865664, ‘SAR Measurement Requirements for 100 MHz to 6 GHz"

() with confidence probability are given on the folowing
pages snd ars ;‘d o chrbicats Additional Documentation:
) DASY4/5 System Handbook
Al calibrations have been conducted In the closed laboratory facility. environment temperature (22:3)C and Methods Applied and Interpretation of Parameters:
humidity<70%. «  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Casibration Equipment used (MATE critical for caiibration) * 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
Primary Sandards D Cai Date (Caiibraled by, Certficate No) __ Scheduled Cailbration Deeaie} o e tily el
T ey M‘:'z e ) g «  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter "’:mz e 4-Sep-21 (CTTL positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor 104201 24-5ep-21 (CTTL. No.J21X08326) Sep22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DVA4 | SN7307  26-May-21(SPEAGNo EX3.7307_May21) May-22 reflected power. No uncertainty required
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required
| Seconary stancarss | e Cai Date (Caliorated by, Certiicate No) __ Scheduled Calibration ¢ SARmessured: SAR measured at the stated afienna input powsr.
E MY4007 1830 13-Jen22 (CTTL, No. J22X ) o~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
| Network Anaiyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.£22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR result
Name Functon Signature ‘
Calibrated by. Ay The reported uncertainty of measurement is stated as the standard uncertainty of
Znao Jing ]wua‘- "1) \ 3 Measurement multiplied by the coverage factor k=2, which for a normal distribution |
N nds to a probability of approximately 95%
by Correspor coverage ‘
Reviewss LinHao ]lmuau- \m‘p‘g |
Approved by: Qi Dianyuan | SAR Project Leacer St
Issued: Apeil 6, 2022
mem“mummmuwmmmdmlmm
Certificate No: Z22-60107 Page 1 ol Centificate No: 72260107 Page20fs
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NG M52 PVl s, Fidten Do i, 100151, Chlnn A No.52 Haa Yool Read. Haidisn Diswic, Bijing. 100191, China
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by Bl et oy Eonal colidchinaticom b e chinat
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0§70)
DASY a8 far 1
DASY Version DASYS2 =204 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
Impedance. transformed 1o feed 1
Phantom Triple Flat Phantom 5.1C %ﬁﬂ\L e Satan
. { oss :
Distance Dipole Center - TSL 10mm with Spacer B
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Frequency | 2450 MHzZ 2 1 MHz
[ Erectnca etay (one drecson) | 1,008 s
Head TSL parameters
Temperature Pormittivity Conductivity ;n-wmmm!mmm only a sight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°Cc | »2 1.80 mho/m
Measured Head TSL parameters 220202)°C .‘ W528% 179 mha/m 28 % The dipole is made of standard semingid 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-signais. On some
Head TSL temperature change during test «10'C 1 — = — of the dipoles, small end caps are added 1o the dipole arms in order to improve matching
mnmm-mlnmwxmm'm The SAR data are not
SAR result with Head TSL rm"”m%':mnmmm because bend or the soldered
| SAR averaged over 1 cmr’ (1g)otHeed TSL | Conditon - ooty el o S oo ey mignt bend or the
SAR measured 250 MW input power 132wag
SAR for nominal Head TSL parameters normalized o W 3.0 Wikg £ 18.8 %
- TEAS N Additional EUT Data
SAR averaged over 10 cmt’ (10 g) of Head TSL Condition
SAR measured 250 MW input power 6.15 Whg Manutactured by SPEAG
SAR for nominal Head TSL parameters normaiized 1o TW 24.7 Wikg £ 18.7 % (k=2)
Centifi 222- of
Certificate No: 222-60107 Page 1ol s —— il

Criipeea CAICT G s CAICT

Adt: .53 HonYusmBl o, Holdian i Beiin, 00131 China

'\:Id :l&w':!“"?:‘- LMIM’W 100191, China: Tek: +86-10-62304633-2079 Fax: +86-10-6230463

El ctigchnatcom bl chiu cn ety
DASYS Validation Report for Head TSL Date: 20220401 .
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 817
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: { = 2450 MHz; 0 = 1.79 S/m; & = 39.52; p = 1000 kg/m”
Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

*  Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz: Calibrated:
20210526 w000 “
«  Sensor-Surface: 1.4mm (Mechanical Surfisce Detection)
«  Electronics: DAE4 Sn] $56; Calibrated: 2022-01-12 i e =
« Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 \ )
« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) A 7
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)yCube 0: Measurement grid: dx=Smm, b 3 i g 5
i % 2400000 0w
Reference Value = 104.6 V/m; Power Drift = -0.03 dB
Peak SAR (extrapolated) = 27.0 Wkg
SAR(1 g) = 132 Wkg: SAR(10 g) = 6.15 Wikg
Smallest distance from peaks to all points 3 dB below = 8.9 mm ¥

Ratio of SAR at M2 to SAR at M1 = 49.2%
Maximum value of SAR (measured) = 22.1 Wikg

0dB =22.1 Wikg = 13.44 dBW/kg

Cartificate No: 22260107 o Centificate No: 222-60107 Pagesof6
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* 1 Cotborston it & SEAT o o
‘TTL; D oo g s CAICT TTL e 2 o 8 ¢ CAICT
Add: No.52 Hua Yuantiel Road, Haidian Districe. Being, 100191l :mnm Add: No.52 HuaYuanBet Roud, Hakdien District, Beijing. 100191, China.
To +86- 1042304633261 Fax: +86-10-62304633-2504 Tek +B6-10-42304633207 P +86-10-62304633-2504
Eomail cubtchinantcom g wew chiglcn L com e wwchinatten
Client ___SGS-CN Certificate No:  222-60108
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
Object D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(s) 9
FF-Z11:003-01 is to the
a) IEUIEEE 62209-1528, mdumbf"’h- of Specific Absorption
of Human Exposure to Radio Frequency Fields from Hand-held and Body—mounhd
Calibration date. March 31, 2022 Mosroqden Wireless Communication Devices- Part 1528: Human Models, Instrumentation a
(Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which reaiize the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"
(sh). with the following
£oges and are part of the cartoats. = Additional Documentation:
¢) DASY4/5 System Handbook
Al calibrations have been
iy conducted in the closed sboratory facilty: environment lemperature (22:3)C and Methods Applied and Interpretation of Parameters:
humidiy< . :';:Jmmlco::lnml Further details are available from the Validation Report at the end
certificate. All figures stated in the certificate are valid at the frequency indicated.
‘Caiibraton Equipment used (MSTE critcal for calibration) * Antenna Parameters with TSL: mcwummmmmwmwpomw its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Sandaros 0¥, Cai Date (Caiirated by, Certiicate Na) __ Scheduied Calibration JUPGR 10 16 Ay i
= 1 2 (CTTL. No.J2x08%26) ol « Feed Point Impedance and Retun Loss: These parameters are measured with the dipole
j 245 positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor | NRPBS | 24-Sep-21 (CTTL, No.J21X08326) Sep-22 mmﬂ(l‘“wmﬁmwm The Return Loss ensures low
Reference Probe EX30V4 26-May-21(SPEAG N0 EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1856 ] 1280-22(CTTL-SPEAGNo 222-60007) Jan23 . NEbcﬁulDdly One-way delay between the SMA connector and the antenna feed point.
| o uncertainty required,
Swnderdss | D#. Cai Date (Caibrated by, Certficate No) _ Scheduled Calibration + SARmeasured: SAR measured at the stated antenna input power
Signal Generator E4438C | MYASO71430 13-4an-22 (CTTL. No J22X00405) Jan23 * SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY4B110673 . 14~Jan-22 (CTTL. No.J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Functon
Cakibrated by ...b  |sARTest 4 The reported uncertainty of measurement is stated as the standard uncertainty of
'.‘ q*-' Measurement mewhmk-zmmu-wmlumm
Reviewed by Ihl‘. i |‘""'! Corresponds to a coverage probability of approximately 95
T e
Issued: Apri 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory

Centificate No: 22260108 Page 10f0 Centificate No: 22260108 Page 2 ofs
" in Colaboraton with " in Cotaboraton wan
TTL oo o n o CAICT 77L s p e 8 g CAICT
CALISRATION LABORATORY CALIBRATION LABORATORY
Adt: No 2 ewtumbel R Hdin Do, i, 1911 i A N33 Yool Apd, Hobdon it Befng WOL91. Chlna
Tel: +86-10-62304613.2079 Faw +86-10-621046] Tet: + 13209 Fax: +86-10-62304613-2504
et cat ———p— ot ciphicm . sapemchimton
u-:;mmwm_ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version | oASYS2 52104 ] Antenna Parameters with Head TSL
Extrapolation | Advanced Exvapolation |
Phantom Triple Fiat Phantom 5.1C | il [ mpedance ranstormed o teed port I 49.90- 8490
Distance Dipole Center - TSL 10mm with Spacer | L L | .
Zoom Scan Resolution i dx. dy, dz = S mm General Antenna Parameters and Design
Froquency 2600 MHz £ 1 MMz
Electrical Delay (0ne dwrection) | 1053 ne.
Head TSL parameters
Tomperature | Permitivity Conductivity | After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | o 196 mhoim hamanmnd.
Measured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon The s made 4 somigd comds The center conducior of the feeding line is directly
Head TSL temperature change during test | «0 — - connected second arm dipole antenna is therefore short-circuited for DC-signals. On some
we | dmm—hwmmnmunm“nmnmmmm&m
‘according to the positon as explained in the “Measurement paragraph. The SAR data
SAR result with Head TSL affected by this change. mmmmnuumnmw -
cm’ (1 g) of Heas TSL Conaton Nvuwdvlbvm must be applied to the dipoie arms, because they might bend of the soidered
SAR measured 250 mW input power 137 Wi 3
SAR for nominal Head TSL parameters nomatzed to 1W 548 Wikg £ 18.8 % (=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
SAR measured 250 mW
input power 6.12Whg ™
SAR for nominal Head TSL parameters nomatzedio IW | 245 Wkg £ 187 % (k=)
Centificate No: 22260108 Page 3ofs Certificate No: 22260108 Pagesofs
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DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL.
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1158
Communication System: UID 0, CW: Frequency: 2600 MHz; Duty Cyele: 1:1
Medium parameters used: = 2600 MHz; o = 1.955 S/m; & = 38.68: p = 1000 kg/m"
Phantom section: Right Section

TPL 0 Uog ey 10, 00/ We? U550 TPLY
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) S IR ot
DASYS Configuration:

» Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
2021-05-26

« Sensor-Surface: | 4mm (Mechanical Surface Detection) gy \
o Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 - 5% B B s o o] F —
«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 1 Tt P o]
* DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) N

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm, =

dy=Smm, dz=5mm

Reference Value = 103.3 V/m; Power Drift = 0.04 8

Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 g) = 13.7 W/kg: SAR(10 g) = 6.12 Wikg

Smallest distance from peaks 1o all points 3 B below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 = 47.5% t
Maximunm value of SAR (measured) = 23.4 W/kg

- <
0
e Pumase = mie ewate miaoem
-5.40
-1
n
nsm | & )
0.dB =23.4 Wikg = 13.69 dBW/kg
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Pl Glossary:
TSL tissue simulating liquid
ComvF sensitivity in TSL / NORMx,y,z
Object D5GHzV2 - SN: 1095 NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 Calibration Is Performed According to the Following Standard:
Calibration Procedures for dipole vaidation kits ) IECHEEE 62200-1528, “Moasurement Procodure for The Assossmantof Spociic Absorption
man Exposure to Radio Frequency Fields from Hand-held and Body-mounted
ComAdhon dute: dune 1, 2022 Wesios Commoniasion Devioos. ban 1530 Fman wodole nsiumentaton and
res (Frequency range of 4 MHz to 10 GHz)', October 20
This calibration Certficate documents the traceabiity 1o national standards, which realize the physical unils of b) KDB 865664, sARMuwmnmeoqwmmwaMNzwsGHr
Ppages and are part of the certificate. ‘Additional Documentation:

©) DASY4/S System Handbook
All calibrasons have been conducted in the closed laboratory facility: environment temperature (22:3°C
by o e Mthods Applied and Interpretation of Paramotors
' «  Measurement Conditions: Further details are IVI“ID” from the Validation R‘M .‘ the end
of the certificate. All figures stated in the certificate are valid at the frequency indical
) « Antenna Parameters with TSL: The dipole is mounted with the spacer to position fosd
point exactly below the center marking of the flat phantom section, with the arms oriented
10 the body axis.

Primary Standards o# (Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
PowerMeler NRPZ | 106277 24-Sep-21 (CTTL, No.J21X06326) Sep22 « Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
Powersensor NRPSS | 104201 24-S0p-21 (CTTL, No.J21X08326) Sep22 positioned under the liquid filed phantom. The impedance stated is transformed from the
SNTEE 26 Jonz2) 23 measurement at the SMA connector to the feed point. The Retum Loss ensures low
DAE4 SN1556  12Jan-22(CTTL-SPEAGN0.222-60007) Janz3 reflected power. No uncertainty required.
«  Electrical Delay: o-u—w-yael-ybemeenmsMAwmmwmemumnwmn
No uncertainy e
Secondary Standards o Cal Date (Calibrated by, Certificate No.) _ Scheduled Cafration . SAR measured at the stated antenna input power.
Signal Generator E4438C | MY43071430 13-Jan-22 (CTTL, No. J22X00409) . sARnonu«ud SAR as measured, normalized to an input power of 1 W at the antenna
MY46110673 2 (CTTL, No.J22X00406) Jan-23 ‘connector.
¢ SAR fornomel TSL parameters: The messured TSL perameters re sed 0 caculee the
nominal SAR rest
Name Function
Corated by: Znao Jing ‘SAR Test Engineer = b0 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
Reviewsd by: Lin Heo SAR Test Engineer ﬂqu; Corresponds to a coverage probability of approximately 95%,
Aopeowed by Qi Dianyuan ‘SAR Project Leader =
Issued: June 6, 2022
! be reproduced except in ful of the laboratory.
Cenificate No: Z22-60187 Page tof 10
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Measurement Conditions Head TSL parameters at 5300MHz
Dasy .
DASY Varsion DASYS2 52104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolation Nominal Head TSL parameters. 20°C 89 | 476 mhoim
Phantom Triple Flat Phantom 5.1C ‘Moasured Head TSL parameters (20:202)'C 35226% 1AT3Imhoim 6%
Distance Dipole Center - TSL 10mm weh Spacer Head TSL temperature change during test|  <1.0°C - -
Zoom Scan Resalution ndy=4mm ca=14mm | Graded Rato= 14 Z arection)
W SAR result with Head TSL at 5300MHz
5300 e + 1 iz 1o’ (1g)otHesaTSL Conditon
—— il SAR measurod 100 i it power Toawng
600 MHe ) SAR for nominal Head TSL parameters. normalized to 1W. T9.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’_(10 g) of Head TSL Conditon
SAR measured 700 miN inps powsr 221Wg
T | Ty | ety [AR o romra v T remtzedio | 228Whg2 242 % ()
- y
Nominal Head TSL parameters 20°c 0 466 mhaim Lo
Moasured Head TSL parameters (220202)'C 3426% | 4E2momie% Head TSL parameters at 5500MHz
Hesd TS <o - =
Temperature Permittivity Conductivity
SAR result with Head TSL at 5200MHz Nominal Head TSL parameters z20°C 88 496 mhom
cm’ (1) of Head TL Candsion Maasured Head TSL parameters. (220402)°C UB26% | 4B mham6%
SAR measured 250 mW it power Trawg =5 o T - =
‘SAR for nominal Head TSL paramaters normalized to 1W T7.6 Wikg £ 24.4 % (k=2)
AR averaged over 10 cot’ (109) of Head TSL Gondton R result with Head TSL at S500MHz
‘SAR measured 260 ml input power 222Wig 1 om’ (1g)otasd T8t S
Loes ‘SAR measured 100 mW input powar 8.26 Wig
SAR fo nominl Head TSL porametors nomalzeato TN | 221 Wikg 1242 %
s 'SAR for nominal Mead TSL parameters ‘normalized to 1W 82.5 Wikg £ 24.4 % (k=2)
SAR aversged over 10 Cm” (10 g) of Head TSL Conditon
AR meetured 100 N it power 2sawig
SAR for rominal Hewd TSL parameters normatzsd o TN | 733 Wikg £ 242 % ()
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Appendix (Additional assessments outside the scope of CNAS L0570)

Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomporature | Permitivity Conductivity
Nominal Head TSL parameters 20°'C 355 507 mholm [ Impedance. wransformed o teed point | 4610-5090 ]
Moasured Head TSL parameters (220402)°C 726% | SOSmbama6% | Retam Loss | 23808 |
Head TSL temperature change during test | <10°C = =
— Antenna Parameters with Head TSL at 5300MHz
SAR rosult with Head TSL at 5600MHz
cm’ (1) of Heea TBL Conditon Impedance, transformed to feed pont | 4740-2420
SAR measured 100 i inpust power 812Whg [ Rotum Loss: | 20508 |
SAR for nominal Head TSL parametans. nomakzed 1o 1W 80.8 Wikg £ 24.4 %
: panes Antenna Parameters with Head TSL at 5500MHz
SAR sveraged over 10 cm’ (10,) of Head TSL. Condiion
SAR measurad 100 i inpus power 230wag Impedance, transtormed 1o feed point | %.30-4280
C T — oo | 228 Whg 243 %) [werios i 22
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Tempersture | Permittivity Conductivity [ impedance, wranstcemed to feed peio | 5450 4500
Nominal Head TSL parameters z0%c 3 527 mhoim [Fenemices I o %‘
Measured Mead TSL parameters. (220202)°C 34426% 5.26 mhoim £ 6%
Head TSL. tamperature change during test|  <1.0°C = - Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed to feed port | 5150-5810
e’ (1) of Head TSL Condion Loss 24908
= S | [ J
‘SAR for nominsl Head TSL parameters normalized to IW | 76.7 Wikg 2 24.4 % (=2)
‘SAR averaged over 10 cin” (10.g) of Head TSL. Condtion
SAR messured 100 mW gt power 218Whg
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)
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Add: No 52 HuaYuanBei Rond, Hatian Datrict, Bieijing. 100191, China. Add: No 52 HeaYuanilie) Road, Haidian Districe. Besging, 100191, Chira
A Al s
L T e S T T
‘General Antenna Parameters and Design DASYS5 Validation RIWR for HOIH Tsl. Date: 2022-06-01
Test Laboratory: CTTL, Baijing, C
o ey e e T e DUT: Dipole 5GHz; Type: nsonzvz Serial: DSGHzV2 - SN: 1095
‘Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
o 4 poi Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz, Duty Cycle: 1:1
be measured, Medium parameters used: f = 5200 MHz; o-462$/m z.=3539p 1000 kg/m*
Medium parameters used: { = 5300 MHz;
. The center Medium parameters used: f = 5500 MHz;
. The. for DC-signals. On some Medium parameters used: = 5600 M|
iy " par Medium parameters used: f = 5800 MHz;
affected by this change. il Phantom section: Right Section
9 the soldered
ottt v e i may be 3 Dk’gz?gm:xmm DASYS5 (IEEE/IEC/ANSI C63.19-2007)
Additional EUT Data « Probe: EX3DV4 - SN7464; ConvF(5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,

3 —— 5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;

Manufactured by | SPEAG ConvF(4.91, 4.91, 4.91) @ 5600 MHz; ConvF(5, Sag)QSSDOMH:.
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 /Pin=100mW, d=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 Wikg

SAR(1 g) = 7.79 Wikg; SAR(10 g) = 2.22 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 18.3 Wikg

Dipole Callbration /Pin=100mW, d=10mm, f=5300 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.08 V/m; Power Drift = -0.07 6B

Peak SAR (extrapolated) = 31.5 Wikg

SAR(1 g) = 7.94 Wikg; SAR(10 ) = 2.27 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.0 Wikg

Centificate No: Z22-60187 PageTof 10 Centificate No: 222.60187 Page kof 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurcment Plot for Head TSL
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.20 Wikg; SAR(10 g) = 2.34 Wikg

Smallest distance from peaks to ail points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 63.9%

Maximum value of SAR (measured) = 20.2 Wikg

TR oy v 10O Ve 6 (1)

eaREE

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan, 1
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm scap 4
Reference Value = 65.06 V/m; Power Drift = -0.07 d8
Peak SAR (extrapolated) = 35.2 Wikg
SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2.3 Wikg
Smallest distance from peaks to all points 3 d8 below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 62.5%

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration fPin=100mW, d=10mm, {=5800 MizZoom Scan,

dxedmm, dy=4mm, dz=1.4mm
aafmne-v-m-az 13 Vim; Power Drift = -0.06 d8

Peak SAR (extrapolated) = 34.8 Wikg \
SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.16 Wikg & -
Smallest distance from peaks o all points 3 dB below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 61.6%

Maximum value of SAR (measured) = 18.7 Wikg

-20.00
-30.00
-40.00
50.00 o
0.dB = 18.7 Wikg = 12.72 dBW/kg
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CHAS oS
Eomail: e eweriiacon
Client . Auden Certificate No: 222-60275 Glossary:
LIBR/ DAE data acquisition electronics
R AT ONCE RTIF(GATE Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.
Object DAE4 - SN: 910
Calbration Procedure(s) FF-211-002-01 Methods Applied and Interpretation of Parameters:
Calibeation Procedure for the Data Acquisition Electronics « DC Voltage Measurement: Calibration Fsc:or assessed for use in DASY
(DAEX) system by with a traceable to national

standards. The figure given corresponds to the full scale range of the

Calibraton date. July 14, 2022 voltmeter in the respective range.

This calibration Certficate documents the traceabisty to national standards, which realize llhe pnys;ltj’u:l';i: of Connector angle: The angle of the connector is assessed measuring the
are given on the following

pages and are part of the certificate. angle mechanically by a tool inserted. Uncertainty is not required.

> i " 2 2
::":m‘:' O e P Wy taciiy: enveonment G xzﬁg?&der;zlyhoa libration results for DAE, it does not contain other

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) ‘Scheduled Calibration
Process Calbrator 753 | 1971018 14un-22 (CTTL, No.J22X04180) Jun23
Name Function nature:

Calibrated by: Yu Zongying ‘SAR Test Engineer ;

ignd by; Lin Hao SAR Test Engineer m‘F s

Appraved by Qi Dianyuan ‘SAR Project Leader e

Issued: July 20, 2022
be reproduced except opr
Cenifcate No: Z22.60275 Page1of3
Centificate No: 22260275 Page 20l
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2 micace  hpdemsicice

DG Voltage Maasurement
- Canverer Resalution naminal

A e 8Bt M= 100.0%00m
LowRenge:  1LSB=  Binv.  Wllianges  1___vdmV
DaAsY. o 2t i 3 Seec
Cafibration Factors X ¥ z
High Range 403,347 +0.15% (k=2) | 402,760 = 0.16% (k=2] | 403242 + 0.15% [k=2)
Low Rangs 38O11 07 (k=2) | ABA0H £ OTH (=2) | 384827 £0T% (k=)

Connector Angle

Connector Angle to ba a1 DASY system /41
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Calibration Laboratory of Calibration Laboratory of 'S Schweizerischer Kallbrierdlenst
Schmid & Partner Schid & Partner © Serves siase G omaneage
Engineering AG Engineering AG By e g

Zaugraussiassa 43,8004 Zueh, Swizerand Zevgha-asirassa 43, 8004 Zurch, Sutzarand

Accrdiud by o Swias Acrdtaton S (SAS) Accrodiod byt Svias Acrtason S (345) Accrotaton Mo SCS 0108
“ oot
Multilsteral Agraement for the recognition of Casbration certificates. tor
r Glossary
o | SGS-CN (Auden) .
TS ssue smuisting i
NORMxyz  sanuiviy s space
Cane sy i TSL/
[ cABRATION cERTIFICATE oc dotecarpronpont
— cF crmat actor (1/duty_cycle) of the AIF signal
——— ABCO  mociston cepsncen inearzaton paraneters
- . Plwions g it e moca e
narmal to probe axis e omos
Comonsns)  OACALOLYG, QA CAL1245, OA CAL- 1416, OA CAL235, ot gl IO eed AR pansor
Culbraton oosdirs ordosimeti E-ded probes Calibration is Performed According to the Following Standards:
o ™
Caftraton cate October 28, 2022 From Hang-Held Dovices — Part 1528; Human

10 10GHaY", Oetober 2020.
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4 Impedance and return loss

Dipole CLA150 SN 4025
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/26 -31.4 / 47.8 /
2022/4/26 -325 -3.5% 47.1 0.7
2023/4/26 -32.3 -2.87% 46.5 1.3
Dipole D450V3 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/21 -23 / 57.1 /
2022/4/26 -23.4 -1.74% 56.6 0.5
2023/4/26 -23.9 -3.91% 56.2 0.9
Dipole D750V3 SN 1188
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/29 -28.7 / 53.6 /
2023/3/29 -28.3 1.39% 53.2 0.4
Dipole D835V2 SN 4d114
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -25.3 / 48.7 /
2023/3/31 -24.6 2.77% 49.1 0.4
Dipole D900V2 SN 1d079
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -23.3 / 48.1 /
2023/6/7 -23.6 -1.29% 48.3 0.2
Dipole D1800V2 SN 2d170
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -29.4 / 47.9 /
2023/3/31 -28.9 1.70% 47.2 0.7
Dipole D1900V2 SN 5d136
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -22.4 / 51.2 /
Dipole D2000V2 SN 1041
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/6 -34.9 / 48.4 /
Dipole D2300V2 SN 1096
Head Liquid
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Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -26.6 / 49.2 /
2023/3/31 -27.1 -1.88% 49.4 0.2

Dipole D2450V2 SN 817
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/4/1 -28.5 / 52.1 /
2023/4/1 -28.0 1.75% 51.6 0.5

Dipole D2600V2 SN 1158
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -23.8 / 49.9 /
2023/3/31 -23.3 2.10% 50.3 0.4

Dipole D5GHzV2 SN 1095 for 5200
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2022/6/1 -23.6 / 46.1 /
Dipole D5GHzV2 SN 1095 for 5300
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2022/6/1 -29.5 / 47.8 /
Dipole D5GHzV2 SN 1095 for 5500
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2022/6/1 -27.4 / 50.3 /
Dipole D5GHzV2 SN 1095 for 5600
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2022/6/1 -24.0 / 54.5 /
Dipole D5GHzV2 SN 1095 for 5800
Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2022/6/1 -24.9 / 515 /
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