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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughaus

§ s e Calibration Laboratory of

Schmid & Partner
Sorvics sulsse dctalon: flac-waA
Servizio svizzero ol m'..: Engineering AG

issirasse 43, 8004 Zurich, Switzeriand s Gl At Zeughausetrasse 43, 8004 Zurich, Switrariand
oty th s Acrtanon S () e SR G0N Acciusted by the Swss Accredtaton Senice (SAS)
b —
Cliont SGS-CN (Auden) 4
) SIS CLAIR0 RIADER T TSL tissue simulating liquid
CALIBRATION CERTIFICATE bl i el e o
ISul
Ooject CLA150 - SN: 4025 is to the
a) IEEE Std 1528-2013, IEEE Practice for D the Peak Spatial-
Catmion procucinui) QA CAL-15.v9 Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Calibration Procedure for SAR Validation Sources below 700 MHz C Devices: T ", June 2013
b) IEC 62209-1 for the of Specific Rate

' Spec P
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
e 300 MHz to 6 GHz)", July 2016
tion date: April 26, 2021 c) IEC 6229&2, 'P;wodma to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (f f
MHz to 6 GHz)", March 2010 . Cimncy gy 1%

ty SHaNdards, Whieh reaize the chysical units of moasurements (S d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
- N Additional Documentation:
2 3)°C anc humidity < 70%. @) DASY4/5 System Handbook

Callbraton Equpment used (ATE crltcal for calizeaton)

Methods Applied and Interpretation of Parameters:

Prmary Stanvarss Dk * Moasurement Conditions: Further details are available from the Validation Report at the end
?w meter NH:F 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: ,‘.“;:3,,;53} Z; :mw :.:.3: :: ;.;m;; :,hz  Antenna Parameters with TSL: The source is mounted in a touch configuration below the
E s 2 pr- center marking of the flat phantom.
Rsfecence 20 4B Ateruator SN CC2s02 (20X 08Apr21 (No. 21703043 v This measured
Prastvmntis o PR b ﬁmlm’;‘" w::z: fw ::Lwn ::;: * Retum Loss: parameter is with the source positioned under the liquid filled
ikarinis Pacbs EXOOVA brighdny 2008520 (No. EX30977. D) ey phantom (as described in the measurement condition clause). The Return Loss ensures low
oaEs sn 651 261un70 (No. DAEA-654.Jun20) sun21 reflected power. No uncertainty required.
. i R * SAR measured: SAR measured at the stated antenna input power.
e T T T e LIPS RO LT R i
Poue sorsr EA412 SN MVATAORT 08 A0 (i house check A 20 In houme chack. 22 SAR for nominal used
Power sensor E44124 SN 000110210 06-Apr-16 (In house eheck Jun-20| In house check: Jun-22 g 4 8L Tha bl s oMo e
R generator HP 85480 P . nominal SAR result,
Nutwork Analyzar Agiant ESOS6A | SN- USAT0B0477  81-Mar-14 (in houso check Oct 20) in house chack. Oct21
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 o a coverage
ik . = " / probability of approximately 95%.
a 'g j!E =
Appvedby: Katla Pokovic Tochical Marager P i
{eswed: Aprk 26, 2021
Certificate No: CLA150-4025_ Api21 Page 106 S asl

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
Extrapalation ‘Advanced Fxtrapolation | imgoiance, vonsioreed ot ok | 47805150 ]
[Rotum Loms [ 31448
Phaniom ELI4 Flat Phantom Shel thickness. 2 z 0.2 mm -3
EUT Positioning Touch Position
Zoom Soan Resolution dx cy=4.0mm, gz =14mm | Graded Ratio = 1.4 (Z direction) Additional EUT Data
Fraquency 150 Wz 2 1 MHZ Manutacturad by I v ﬁ
Head TSL parameters
he i o,
ity
Nominal Head TSL parameters 220°C 523 0.78 mhoim
Moasured Head TSL parameters (£20+02)°C 511+6% | 076mhoim=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 Head 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)
— Cernificats No. CLA150-4025_Apr21 Pageaate
Gertifiats Nos: CLA150-4025_Apr21 Pagedoié
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DASYS Validation Report for Head TSL. = ———
Date: 26.04.2021 \

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: CLA1S0; Type: CLAIS0; Serial: CLA1S0 - SN: 4025

Communication System: UID 0 - CW; Freguency: 150 MHz

Medium parameters used: f = 150 MHz: 0 = 0.76 S/m; ¢ = S1.1; p = 1000 ky/m’

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011) ’ i

DASY52 Configuration: =

«  Probe: EX3DV4 - SN3877; ConvF(12.51, 12,51, 12.51) @ 150 MHz;

alibrated: 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

Calibration Laboratory of

Calibration Laboratory of o
Caiiration tory Schmid § Pariner =2
artner Enginee C-NRA
Enginoaring AG Svuanmmamnon B o4 B, St =Y
Accredted by 'e Swiss AcCrednanon Senvce (SAS) m-—..w".“. e
Mo Mot
Chnt SGS-CN (Auden) ZSL tissue simulating liquid
onvF sensitivity in TSL/ NORM x,y.z
[CALIBRATION CERTIFICATE NA ot appidable or not measured
Otiec D450V3 - SN:1103 Mi-mwmmmmmmmnmz
a) IEEE Std 1528-2013, “IEEE ractice for D ing the Peak Spatial-
. QACAL15.9 Avemgod Specific Absorphon Rate (SAR) in lhe Hw: Head from Wireless
une 201
Caliration for SAR Validation Sources below 700 MHz b oo A TooN il —
(SAR) from hund~helﬂ and boay-mounmd devices used next to the sar (frequency range of

300 MHz to 6 GHz)", July 2016
Caitoraon cate 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 (frequ
MHz to 6 GHz)", March 2010 ! et e
) d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
- o €) 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. All figures stated in the certificate are valid at the Irequm.ymncaud.
F:::::: :: :m ::;:: ::meu :: * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
el S e mm' . pona:':xacny below the center marking of the flat phantom section, with the arms oriented
Type-N mesmatch combuation SN 310082/ 06327 OBADI2Y (No. 217-05544) Aprz2 pau .wmbwm
Pelorence Prcbe EXIOVE et 000020 (M. EX33077 Dec2d) Dacet * Feed Point Impedance and Return Loss: These parameters are measured with the dipole
DAE4. SN 654 25020 (No. DAES 664 _un20) Anat positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the f Loss ensul
Sennviarn Jos Ghock Dete (n house) Schucubed Criack reflected power. NouﬂomamryI ired. SadpICTIS St o
Power meter 44108 | sN: GBat 200874 Jur-20) a2z * Electrical Delay: One-
Fe Pt i o ty: -way delay between the SMA connector and the antenna feed point.
Power sensor FA412A SN 000110210 08 Agr 16 (n houne check Jun-20) 17 houne check Junv-22 Nouneommty yecuired.
R geneeatr HP 8648C £ X a2 * SAR measured: SAR menured 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
Y are used to calculate th
k- v k i\ﬁ nominal SAR result gl
uncertainty of measurement is stated as the standard uncertainty of measurement
Asprowes by: Katie Posovic Tectroca Manager mumm‘.dmmm kxz which for a normal distribution corresponds cove
LS bily of approximai N ooveraes
Insuec: Act 23, 2021
Ik whous iten aporoval of £ labormsory.
Certficats No: DASOV3-1103_Ape21 Page 106 Ceruficate No: D450V3-1103_Ape21 Page 2016
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Cnndm.m. Appendix (Additional assessments outside the scope of SCS 0108)
DASY. 8 far as nor. 1 eters
Antenna Param
[ nuvv-mn DASYS. V52,104 wih 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
Head TSL parameters ‘eecpoint moasured
o 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
fomporphre | Permiuivty Conduodvity ‘s8cand aam of the dipolo, The antanna is therefors w some. m
Nominal Head TSL paramaters. 220°C 435 0.87 mho/m --ddld'wi-wgnm.rrh rde " g o; iy vy
Measured Head TSL #202021°C Bise% oa7 % Mnmmconum-mm.m-mumnmmnhmm.m-mmnmnuuu
Head TSL temperature change during test <08°C — - s orcm s applied to twaa
ackdered the
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=Smm

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

Smallest distance from peaks 1 all points 3 dB below: Larger than measurement grid

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

Maximum value of SAR (measured) = 1.53 Wrkg

Ciew Aol S
BT

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

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

' Cotatoraton war ( SEAT " InCotaboration with
@, CNAs'"“ CAICT ‘TTL £peag CAICT
———— CALIBRATION LABORATORY s 5 Ml
Add: No.S2 HuaYuanilei Road, Haidian District, mmn "
e mm‘&‘i:? s et v
m—u Eomail cnth e chinan! com . wwn chinanil co
Certificate No:  222-60103
s
1_23!1 Ggnn
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
D750V3 - SN: 1188 NA not applicable o not measured
Calibration Procedure(s)
FF-Z11-003-01 is
to the
a) IECI\EEE 62209-1528, kn The. Specific
Rate of Human Exposure to Radio merwsmnawm-ms«mmnu
Cai
ibration date: March 29, 2022 :vbmcur;mnmbwmﬂm 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October
This calibration mmnmuqh 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«wnmm Parimetion:
umicity< . irement Conditions: Fumrdmhmmhmmmwmmﬂmn-lmom
dlﬂlm 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 . e o a - i T
Power Meter NRP2 108277 21 (CTTL, No.J21X08326) Nodenos o Lose: Thass paimiet e o
24-Sep-21 | ) Sep-22 positioned under the iquid filled phantom. The impedance stated is transformed from the
Powsruawor | NEEES | 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 e« Electrical Delay: My«wum-nmsmmnmuwmunmbodpwl
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-nmpulpmdiw-lme-rmmu
Network Analyzer ES071C | MY46110673  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
Calibrated by Zhao i SAR Test 4 v The reported uncertainty of measurement is stated as the standard uncertainty of
Jng | Enginess xl\_, Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewsd by R 1“1‘ ., \M Corresponds to a coverage probability of approximately 95%.
Approved by QiDanpuan | SAR Proect Leater =
Issued: April 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 Add: No.52 HuaVeanibel Road, Hasdian Distric, Heijing, 100191, China
Tel: +86-10-62304633.20%9 Fax: +86-10-621046 Tel: +86-10-62304633-207% Fax: +86-10-62304613-2504
Ll ct)ichinaczlcom g/ www chinattl cn Eeemall: ctbi@ehinast.com g www chinanlcn
WW~ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version DASYS2 | V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation T
o ey Impedance, transtormed to feed pont | 5360- 1130
Distance Dipole Conter - TSL 15 mm wih Spacer | [ Rotam Lows | 8 rcaiard
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 ‘ Pormittivity l 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 20°C | a0 | 050 mhoim e measured.
Measured Hoad TSL parameters @20:02°C | 41416% |osomhom=6% The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding kine is directly
Mo TSL mperature change durngwat| <10 | 7 ‘ the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some.
= S— of the dipoles, smail end caps are added to the dipole arms in order to improve
according 1o the positon as explained in the " paragraph. The SAR data are not
SAR result with Head TSL. affected by this change The overall dipole length is still according to the Stancard ”
1 cm’ (1g)ofHead TSL | Condition No excessive force must be appiied o the dipole arms, because they might bend or the soldered
SAR measured 250 MW Input power 207 Whg ppe
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 T
SAR for nominal Head TSL parameters normakzed to 1W 5.48 Wikg £ 18.7 % (k=2) D'
Centificate No: 22260103 Pageofs Centificate No: 22260103 Page 4 of 6
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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: D750V3; Serial: D750V3 - 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’

Phantom section: Right Section [F71 HE g Wag 15, G0/ we¥ 0.0008 [Fi) I
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) R o - oo ik
DASYS5 Configuration:

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

Sensor-Surface: 1 4mm (Mechanical Surface Detection) S 1
Electronics: DAEA Snl $56; Calibrated: 2022-01-12 s b s C
Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS] Cx: Serial: 1062 = Pl

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
e s ;.- P s
Reference Value = $5.06 V/m; Power Drift = 0.00 4B T et
Peak SAR (extrapolated) = 3.07 W/kg

SAR(1 g) = 2.07 Wikg: SAR(10 g) = 137 Wikg.

Smallest distance from peaks 1o all points 3 dB below = 18.9 mm
Ratio of SAR at M2 to SAR at M1 = 67.1% 7/\
Maximum value of SAR (measured) = 2.74 W/kg {

=
——— L m pewmne e

612

-8.16

-10.20

0.dB =2.74 Wikg = 438 dBW/kg
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1.4 D835V2 - SN 4d114
‘TTLL“‘E&LJ_ $2, &~ CAICT QL ees CAICT

oY R, Heian s, Bein, 100191 Al vy

2§
IO o 86104205 2504 Tel: 486-10-62304633:209 P

A .52 o Yol Ko, Haidin, Disc. Ui, 10101 Ching
L2504
E-malk cobéchimaslcom  HipSwws shinatil.n okt gandiom®  wpivenchis
No: 22260104
e 8 Glossary:
— TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 40114 NA 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 uM 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.

« 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 (Calibrated by, Certificate No.) Scheduled Calibration ::f:d%;f;. body Iﬂlvnd itk vod Wit he dipole
T106277 | 24Sep21 (CTTL, No.J21X08328) 2 . impedance and Return Loss: These parameters are measured wi
ower M IR T2 Bhea1 | 4 o positioned under the liquid filed phantom. The impedance stated is transformed from the
Power SHRRERPIIRE 108 |J)f 24180021 (CTTL, Not21200329) oy measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EXJW‘ SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 power. No uncertainty requ 1
DAE4 SN 165 | 12an22(CTTLSPEAGNo.222-80007) 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 Generaio! EA438C | MY48071430 13an22 (CTTL, No J22X00408) Jan23 «  SAR normalized; SAR as measured, normalized to an input power of 1 W at the antenna
x 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 4#} = The reported uncertainty of measurement is stated as the standard uncertainty of
' Measurement multiplied by the coverage factor ks2, which for a normal distribution
Ao b bisddil T \m* % : Corresponds to a coverage probabilty 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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CALIBRATION LABORATORY CALIBRATION LABORATORY
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY 3 as for 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
oo = 7y Impedance. transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -2
Zoom Scan Resolution dx. dy, dz =5 mm | Beersl Rnterms P and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
sopled
Tesoume S— Conductvty | 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 5 0somhom | be measured.
Soonsurmd ) end TOL. paementin j080n°c 4loso%n  [asimboson | The dice i made o siandard semkigd comdsl cabe. The cener conducior of e feding e s diecty
Head TSL temperature during <10 = i connected to the second am of the dipoie. The antenna is therefore short-circuted for DC-signals. On some
= oy e oe B of the dipoles, smail end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL. Mbymnm The overall dipole length is still according to the Standard
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 237 Wig 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)
Centificase No: 222-60104 Page3ofs Centificate No: 22260104 Page 40f6
T7TL s b e CAICT s CAICT
CALIBRATION LABGRATORY o e e ——
At Yo 52 sVl Ko, Haban Disric g, 10191 Chioa A4 No.S2 oY Rod, Hadian Ditric, Befing. 100191 Chins
e R0 Fa B0 2 Te +Ba-10S20IIII0 . Fax: 86-10-4200611-2904
et cipdiom . e Eomal ctldchinmicom  hap: wo chiatcn
DASYS Validation Report for Head TSL Date: 2022:03-31
Test Laboratory: CTTL, Bei Impedance Measurement Plot for Head TSL

DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DS3SV2 - SN: 4d114
Communication System: . CW: Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.907 S/m: = 40.98: p = 1000 kg/m’
Phantom section: Right Section

T Uy Wag Y0 GG Wt & 006 1LY
51 W50 W IVI

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
o Probe: EX3DV4 - SN7307: ConvF(10.13, 10.13, 10.13) @ 835 MHz: Calibrated:
2021-05-26
« Sensor-Surface: | 4mm (Mechanical Surface Detection) e A - .
« Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 A =
« Phantom: MFP_VS.1C (20deg probe tilt; Type: QD 000 PS1 Cx; Serial: 1062 N
«  DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) \/
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, &l
dy=Smm, dz=Smm
Reference Value = 57.88 V/m; Power Drift = 0.04 4B
Peak SAR (extrapolated) = 3.56 Wikg
SAR(1 g) = 2.37 W/kg; SAR(10 g) = 154 Wikg
Smallest distance from peaks to all points 3 dB below = 15.8 mm //\
Ratio of SAR at M2 to SAR at M1 = 66.2% P

Maximum value of SAR (measured) = 3.17 Wikg

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg
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Client SGSCN Certificate No:  Z22-60184

Otyect DBOOV2 - SN: 14078
CHRonton Pracedues(e) FF21100301

Calibration Procedures for dipole vaidation kits
Cadibration date’ June 7, 2022

This caiibration Certificate doouments the traceailty to nafional standards, which realize 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)

CTTL speag CAICT

Add: No.52 Hun YoanBei Rosd, Haidisn Dissict. Beljing. 160191, China
el 4B 1025046332117
Emll: cldchimaticom  ap:wwcaictac.n

Glossary:

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62208-1528, of Specific A
Rate of Human Exposure to Radio Fi Mds fwm 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

u-nmh Applied and Interpretation of Parameters:

1t Conditions: Further mn. are available from the Validation R-pm at the end
ov the certificate. Al figures stated in the certificate are valid at the frequency indi
Antenna Parameters with TSL: The dipole is mounted with the spacer to pmmon its foed
point exactly below the center marking of the flat phantom section, with the arms oriented

Primary Standards. 0# Certificate No) __ Scheduled Calibration paraliel to the body axis.
o Wi 24-Sep21 (CTTL, No J21X08326) S22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
ey T Bonit iy Ahly i s positioned under the liquid filled phantom. The impedance stated s transformed from the
ey o XAk i oo osasirement nNm SMAmnnmrw the feed point. The Return Loss ensures low
DAE4 5 power. No uncertainty reqs
SN 1556 12~Jan-22(CTTL-SPEAG N0 222-60007) Jan23 . 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
Signal Generator E4436C | MY49071430 13-Jan-22 (CTTL, No J22X00409) ey + SARnormafized: SAR as measured, normaiized 1o an input power of 1 W at the antenna
ESO71C | MY46110673 1 (CTTL, No.J22X00406) Jan23 Connecior,
«  SAR for nominal TSL parameters: The measured TSL parameters are used to cakulate the
nominal SAR result
Name Funceon Signature —
Cailbrated by: Zhao. SAR
Jing Test Engineer . The reported uncertainty of measurement is stated as the standard uncertainty of
: Mnmnmenl multiplied by the coverage factor k=2, wma- for a normal distribution
Reviewsd by LinHao SAR Test Engineer /% s to a coverage probability of approximately 95
Apgeoved by: Qi Disnyuan ‘SAR Project Leadar
Issued: Jue 13, 2022
This except in roval
Cenificate No: 22260184 Pagetofs
Centificate No: Z22-60184 Page 2016
® i Colbamionsith " in Collsboration with
Erisoesa CAICT Qi ecee CAICT
—_— CALISRATION LABORATORY
No.52 HunYeanihei Road, Habdiun Dirit. B 100191, China e T oo and, i Do, Bl 100191,
T -85 106200631217 a2
E-anail: b chinatt]. com g caict ac a. B-blaatiche bapcliwwceicacon
Messurament Conditons Appendix (Additional assessments outside the scope of CNAS LOS70)
1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapoiation
- — [ impedance, transtormed toteed point | 48.10-6400
Distance Dipole Conter - TSL 15 mm i Srecer [RetamLoss [ -BI3®
Zoom Scan Resolution G dy cz=smm General Antenna Parameters and Design
Froquency 900 MHz 2 1 MHz
| 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
The 'DCtignais. On some
Head TSL temperature changs during test | <1.0°C | —_ | = of the dipoies, fod gy el
ined in the * The SAR
SAR result with Head TSL afectod by i crange Standors. St
cm’ (1g)ofHeaaTSL | Candition ¥ d " might bend or.the sokdered
— connections near the feed-point maged
oot T v e Ty
SAR for nominal Head TSL parametecs | romamsdotW | 11.0Wkg: 188 % =2
SAR averaged aver 10 cir’ (10g) of Head TSL | Condiion Acdcmm ELY Dl
SAR messured | 250w input power 178 Wkg [Matacnaea oy —r=
| SAR for nominal Head TSL parameters [ nomaizeso W | 7oswWhg 2187 % ed) |
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TTL 55 CAICT <TTL speag CAICT
'CALIBRATION LABORATORY E—— 'CALIBRATION LABORATORY
e e e e rrom————
. .
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 .
Qriiices $2,8005 CAICT (TTL $peag CAICT

" CAUBRATION
P S, Nl 2500 Add: No.52 Hua YissmBic Rowd. Haidian Distics, Beifing, 100191, Ching
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Client SGSCN Certificate No:  222-60105
e e I T ] I I Glossary:
5 e } i i3 1=l TSL tissue simulating liquid
‘ ConvF sensitivity in TSL / NORMx,y.z
- N NA not applicable or not measured
Calibration Procedure(s)
FF211003:01 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
Culbiabon daks st Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
= 50 FaeabINY 15 nafonel skanderds; Which eakie the pbyelcal s of | b) KDB 865664, *SAR Measurement Requirements for 100 MHz to 6 GHz"
Sh. The and the AU PO Sy gV ok S vy Additional Documentation
Ppages and are part of the certificate. <) 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
. e o *  Antenna Parameters with TSL: The dipole is mounted with the spacer to position fts feed !
ibration Equipment critcal point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Stancards. 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‘me::
Power sengor  NRPSS 104201 24-Sep-21 (CTTL, No.J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
| Reference Probe EX30V4 | SN 7307 26-May-21(SPEAG N0 EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-an-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
bl o b5, Cort No) Calbration . Ss:zmutund SAR measured llm-muqummm input power.
S‘Sow-dww weusac i 1uwzzm|cm, o e ’“"") 5“"""“":”23 . non:ullz.d SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No.J22X00406) Jan23 = mh," al TSL
nomin Pparameters: The measured TSL
ARt roata( 13 u parameters are used to calculate the
Name Function Signature | , ]
by ainall ™ The reported uncertainty of measurement i stated as the standard uncertainty of |
‘ Cared @-N f Engineer . QQL | Musm;ﬂwnrﬁmm by the nlovuvlgc factor k=2, which for a normal ummr:m |
‘ J o - : ﬁ{ # ‘ Corres coverage probabilty of approximately 95% [
Approved by: |0l Dianyuan | 5AR Project Leadier i

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

Add: No.S2 ll-\\-lhnl-.‘ll-dunlhmnlku.‘ m"‘, Ching. Add: No.52 Hua Yusnlicl Road, Huidian District, Befing. 100191, (hina
Tel WS- 106MEI0 . Fax +86.10623048 Tek +86-10-620463320%9  Fax: +86-10-42304633.2504
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
oad TOL temporsters T i - connected to the second arm of the ipole. The antenna is therefore short-circulted
L change during | | | vhmhmmmmmmbnmummmvhmmmmmnw
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-mmumh;.uﬂwnm 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. | Condtion | \dditional EUT Data
SAR measured 250 mW
nput power | 511 Whg | [ Manutacturea by I SPEAG
wamn—dmm romaized o IW | 204 Wikg 187 % (ke2) |
Centificate No: 222-60105 Page 3 of 6 Centificate No: 222-60108 Page 4 of 6
" In Colaboration with " In Colabortion with
T7TL s oo 8g CAICT T7Lsp e s g CAICT
CALIBRATION LABORATORY .
430 i o D B, 11, o A No 2 Vil R Hidn Diaric e 19011 Chia
10 S s s D s, ¥ Tek 8610620461209 Fax +86-10-62304613-2
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-Surfuce: 1 4mm (Mechanical Surface Detection) gy
+  Electronics: DAEA Sn156; Calibrated: 2022-01-12 o] T T i =
«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 \9\ il
* DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) 4 3
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, o st} | 3

P s e e
10000000 Gnr 47412

dy=Smm, dz=Smm

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 \

D.aas 0 b

\

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

o Glossary:
ki TSL tissue simulating liquid
Conve sensitiity in TSL/ NORMx.y.z
Objoct i NA not applicable or not measured
Fomaton Proouciasla) FF-211003.01 Calibration is Performed According to the Following Standards:
Caiibraion Procadure for dipole vaiidation i a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-heid 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 Ceriicate documents the traceabilty o natonal standards, which rasize the physcal s of b) KDB 865664, *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¥ caliorations have been conducied in the ciosed laboratory facity: environment temperature (2243 and Methods Applied and Interpretation of Parameters:
humiiy<70% «  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certficate are valid at the frequency indicated.
‘Calbration Equipment used (MSTE critcs! for calibeation) «  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 Sandard 08 Cal Dato (Calibrated by, Certficate No) __ Scheduled Calibraton parallel to the body axis.

"’r’ N‘RP? e 2‘:»2‘ S No.:;'xmm < = «  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter ki o e ey positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor NRPBS | 104 amat] 0.4 ) Sep22 mmmm al the SMA emmeaor m the feed point. The Return Loss ensures low

SN 7484 +_Jen22) Jan23 flected power. No uncertainty req
DAES SN1668  12-Jan22(CTTL-SPEAGN0.222-60007) Jan23 « Escircal Delay: One-way delay hetveon the SMA connector and the antenna feed point.
No uncertainty required.
Secondery Standurds | 1D# cal CertfcstaNo) _ Scheduied Calibrakion +  SARmeasured: SAR measured at the stated antenna input power.
gl Ounarsior 44365 | NVARGTTAS  T3arv22 T, Mo caiomon) ey * SAR nomslized: SAR as measured, nomalized 1o an input power o 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 Funstion Signature
Cailbrated by. Znao ding SAR Test Engineer 1 > reported uncertainty of measurement Is stated as the standard uncertainty of
Menulemenl { mulipied by the coverage factor k=2, which for a nomal disrbuton
Reviewed by: LinHeo SAR Test Engineer N ﬁ;ﬁ; 5 rag prosaiy %
Approved by. Qi Dianyusn SAR Project Leader =
Issuec June 13, 2022
the lsboratory
Centificate No: Z22-60185 Page 1ofe Certificate No: 222-60135 Pugeofs

| zywwr . CAICT Criisiaa CAICT

052 R, i Disics. B, 16019, Chios

48 3052 Mo Rt D e, 100191, oo e 410430065
gy il colgehisicom  beps/ o caktacen
Eedl abichmtioon . Mapwewesiiacen
Appendix (Additional assessments outside the scope of CNAS
Moasurement Conditions ! i ik
DASY 5
e - T ey Antenna Parameters with Head TSL
Extrapoletion Atvanced Exvapcheion | Impedance, transformed 1o feed point | 51.20+ 7580 ‘
Prantom Tre Fat Phantom 5 1C. [ Rotum Loss | 2468 ]
Distance Dipole Centor - TSL | 10mm. win Spacec
Zoom Scan Resolution | eoma=som General Antonna Parameters and Design
| i el B e J [Ehﬂ-ﬁﬁﬂ:ywnabw] | 1.109 ns.
Head TSL parameters.
Temporature | Conduct After long term use with 100W siigh ipo) feed.
emper Permittivity tivity s v g
| Nomnal Head TSL paramotars zac | «o 1.0 mram —
[Nessured osd T parsmaes @oronT | waren | iweeomien o Theconer oo s ey
the cgole. ais. some
| Hoad TSLtomporaturs change during st <10 | — -~ of the dipoles, o P g aren caced
paragraph. T!
SAR result with Head TSL y ths changa. e
o’ (grorresats | Conaton connections near the feed-pont may be amaged %
SAR measured 280 mW input power .65 Wikg
SAR for nominal Head TSL pavameters. normalzed 1o W 40.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (199)of Head TSL | Condton Additional EUT Data
SR messures | oo | s = r—r
|54 for nominal Hesd TSL pacamesers [ comsusswiw | 208Whg 167 % (e2)
Cenificate No: 22250185 Pagesofs Certificate No: Z21-60185 Page st
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LABORATORY — 'CALIBRATION LABORATORY T
Add: Na.S2 HuasYuanBei Row, Haidian Diswict. Beljing. 100191, Ching N “""&‘ l‘w-l DSOS Nl P
36 10-42300633:217
E-mail: el @chisam! com hapc/wwwcaketac.en e
DASYS Vllldnlnn Report for Head TSL. Date: 2022-06-07
Test Laboratory: 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; ConvF(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_V5.1C (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 Vim: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.6 Wikg
SAR(1 g) = 9.95 Wikg; SAR(10 g) = 5.18 Wikg
Smallest distance from peaks to all points 3 dB below =9.2 mm W \
Ratio of SAR at M2 10 SAR at M1 = $4.1% r r —
Maximum value of SAR (measured) = 15.6 Wkg \
8
0
. It s v‘-b"r K S ol mm |
6.9
-10.45
-13.93
-17.41 &
0dB =156 Wikg = 11.93 dBW/kg
NN T S — Certificate No: 22260185 Pagesofs
P . " In Cotaboraton with
T, a W CAICT 77l s p e a g CAICT
AR LABORATORY CNAS®e = CATRRATION LABORATORY
prrer I -~ g B ————
Tel: +86-10-62304613-21 e picai
[ortysen sy ——
il culzekmmioonn b cictacen
SGS-CN Cortificate No: 22260186
CALIBRATION CERTIFICATE = Slossary:
stz ;s TSL tissue simulating liquid
sensitivity in TSL/ NORMx..2
T NA not applicable or not measured
Calibration Procedur
i FFZ11-003:01 Calibration is Performed According to the Following Standards:
Caliration Procedures for dipole validation kits 3) [EC/IEEE 622091528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibraton date June’8, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 2020
This calieation Certficate documents the traceabiy fo national sisadards, which reakze the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz 10 6 GHz"
o ne following
G 50 e 1 855 corioky Additional Documentation:
" P ) DASYA/5 System Handbook
::lm a;ym:;\‘- have been conducted in the ciosed laboratory facilly: environment temperature (22:3 and mm Applied and Interpretation of Parameters:
e Measurement Conditions: Further details are available from the Validation Report at the end
o he cariicate. Al fures stated in e cetficats are val at ihe 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 ams oriented
Primary Standards D# Certficate No.) _Scheduled Calibration parallel to the body axis.
NPT TT0T 2eBeat BT R8s o «  Feed Point Impedance and Retumn Loss: These parameters are measured with the dipole
Comer M ot Bt 2450021 T e 2082 e positioned under the liquid filed phantom, The impedance stated is transformed from the
Powst saieor { g measurement at the SMA connector o the feed point. The Return Loss ensures low
SN 7464 _dan22) Jan-23 reflected power. No uncertainty required.
DAE4 SN188  124an22(CTTL-SPEAGNo 222-60007) Jan-23 «  Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point.
| No uncertainty required
Secondary Standards. D# Cal Date (Caibrated by, Certificate No ) Scheduled Calibration *  SAR measured: SAR measured at the stated antenna input power.
Signal Genseator E4438C | MVAROTIAS0 T5an22 (CTTL. No JZ2X00409) o * SARnormazed: SAR as measured, normalzed to a Input power o 1 W at the antenna
iC | Myas11087 22 (CTTL, 00406) = Somecky
Network Analyzer ESO71 | 0673 14-an-22 (CTTL, No J22X00406) Jan23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature Y ] |
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 factor k=2, which for a nomnal distibution
Reviowed by: Lin Hao ‘SAR Test Enginesr ﬁr# | to a coverage p y of
Approved by: Qi Dianyuan ‘SAR Project Leader —Seau:
Issued: June 13, 2022
LThis excopt in of
Cenifcate No: 22260186 Page 1066 R — gty
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'CALIBRATION LABORATORY
A No.52 s oanBel R, Hsdlan Distic., Begn. 10191, Cine Ak N0 32 HuaVusnBe Ko, Hosdion Disric, Sing. 109191, Chin
Tk 486.10-62304631-2117 Tok+86-10-41304633-2117
ol ciehiklonm | eyt Fal cbiichianlcom b ecaltac.cn
Measurement Conditions Appendix (Additional assessments outside the scops of CNAS L070)
as fac cnpege)
DASY Vorsion | DASYS2 52104 \ Antenna Parameters with Head TSL
Extrapolation Advanced Extrapciaton ]
- T | Impedance, ransformed to feed poirt | 4840+ 0740
tsance D Gontr T8 omm o =T L LD
Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design
Froquency 2000 Mriz 2 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 ire cb during test «. — - signais. On some
temperature change during est| <10 | | = ofhe ool smalendcaps re aiced o e 0ol ama n rcer 5 npeove Matchng o osied
according 1o the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
sAf( result with Head TSL affected by this change. The oversi ﬂnpole length s still according to the Standard.
o ne: the soldered
(1 ghotMead T8 oo + ] ‘connections near the- Mmmﬂ]hdimw !
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 250 mW i 1
0 S Sk S30Wh | Manutactured by | SPEAG
SAR for pominel Head TSL parameters romalzedio W | 213 Wik 187 % k) |
Certificate No: 222-60186 Page 3 of6 Certificate No: 222-60186 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 T m—— - e spneww|
.43
anas
1496
s | €
0dB=163 Wikg = 12.12 dBW/kg
Certifcate No: 222-60186, Page Sof s Cenificate No: Z22-60186 Pagehafe
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3 1n Coteborstion it AP I ® i Colabonsonnit
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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
i . connected to the second arm of the dipole. The antenna is therefore short-circulted 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

Add: No.52 Hia VianiBei Road, Haidian Disrict, Beijing, 100191, China
Tek: +86-1042304633-2079  Fax +86-10-462104633:2504
E-mail: i o chisar]

Adt: No.S tha bl Rewd, Hedin Diic. Beg, 109191, China
Tek +86- 1062304631207 Fax: +86-10-6230463

e vyl bt eyt
msvs Validation Report for Head TSL Dute: 20220331
: CTTL, Beijing, China pilheseionn Plot for H
por: Dipole 2300 MHz; Type: D2300V2: Serial: D2300V2 - SN: 1096 = prommE—- ewd THL
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) [T e T
DASYS Configuration: ¥
» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
20210526 s
Sensor-Surface: | 4mm (Mechanical Surface Detection) o000 “

Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

*  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
* 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 endard ;‘d o chrbicats Additional Documentation:
) DASY4/5 System Handbook
Al calibratons have been conducted In the closed laboratory faciity. environment temperature (22:37C 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 calibration) * 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
Standarcs 0 Cal Date (Caibraied by, Certficate plstel o e body s,
Pemary 2 ( by. No) __Schiecied Cabvalion: «  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter NRPZ 108277 2486p-21 (CTTL. No J21X08326) Sep22 positioned under the liquid filled The
ens ) Bgsil o 21 (LT N R 5 Sipd ul ui phantom. impedance stated is transformed from the
Power sensor 24-Sep-; (08326 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 «  Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required
| Secondary standarss | 10w Cai Date (Caltrated by. Certficate No) _ Scheduled Calibraton ¢ SARmeasured: SAR measured at the stated antenna input power.
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 ‘
Reviewod UinHao | 8AR Test Engoer \m‘p‘g |
Approved by: Qi Dianyuan | SAR Project Leacer St
Issued: Apeil 6, 2022
mem“mummmummmmdmlmm
Certificate No: 22260107 Page 1 of 6 Centificate No: 2260107 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
s v el an g s Teb 8- 10ATIOMNI-207  Fux: +R610-42300033-2504
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 S | 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

Adt N33 Hos Yol R, Haldio Do B, 10019, Chim Tek +86-10-4230433-209  Fax: +46-10-4230463

Tel: +86-106204613-20%  Fax

Eot gl wpvecbion [ty
DASYS Validation Report for Head TSL Date: 20220401 x
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:

2021-05-26 o000y N
+ Sensor-Surface: 1. 4mm (Mechanical Surface Detection) | - —
«  Electronics: DAEA Sn] 556; Calibrated: 2022-01-12 A
« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 \ 3
« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) . \//
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)yCube 0: Measurement grid: dx=Smm, b 3 i g 5 é
dreSom, dokens % 2400000 0w

Reference Value = 104,6 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.15 W/kg
Smallest distance from peaks to all points 3 dB below = 8.9 mm g
Ratio of SAR at M2 to SAR at M1 =49.2% ” ’(
Maximunm value of SAR (measured) = 22.1 Wkg

a8
0
40 1 smazmoe S e 2o 00 WY
-8.80
REST]
17.59
21.99 L o
0dB =22.1 Wkg = 13.44 dBW/kg
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1.11 D2600V2 - SN 1158

" in Colaboration with ) VN " in Colaboration with
‘TTL:_:_:_._:_ CNAs'"“ CAICT ‘TTL s peag CAICT
CALIBRATION LABORATORY o
Add: No.52 HuaYianiiel Rosd, Haidian Districe. l--; loum :wum Add: No.52 Hua YuanBe Road. HakSlan District, Bejing. 100191, Ching
Tok +86- 10420463281 Fax: + 86106230443 Tek +B6-10-42304633207 P +86-10-62304633-2504
Dok caichiomioom L wcnsian Email cildchinatioom Wi ‘www.chinatt.cn

Client

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
Object [D2600V2 - SN: 1158 NA not applicable or not measured
Catibration Procedure(s) "
FF-Z11:003-01 is to the
a) IEUIEEE 62209-1528, onmﬁurlhl‘“- of Specific Absorption
of Human Exposure to Radio Frequency Fields from Hand-held and Body—mounhd
Caiibration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation a
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceability to national standards, which realize the physical units of n)mm.'ukmmmmhmu&nsm'
(sh). with y the following
£oges and are part of the cartoats. = Additional Documentation:
¢) DASY4/5 System Handbook
All calibrations. have been conducted in the closed laboratory facilty: 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.
‘Caiibration Equipment used (M&TE critical for calibration) . Mmapmmmmcmummmmmwmmmw
point exactly below the center marking of the flat phantom section, with the arms oriented
‘Sandards 0¥ Cal Date (Calirated by, Certicate No| P 0 o iy £
«  Feed Point Impedance and Retum Loss These parameters are measured with the dipole

Power Meter  NRP2
Power sensor  NRPES
Reference Probe EX3DV4

i positioned under the liquid filled phantom. The impedance stated is transformed from the
| 24-Sep-21 (CTTL, No.J21X08326) mmnlﬁmwmnmwm The Retur Loss ensures low

26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty required.

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

DAE4 12-J8n-22(CTTL-SPEAGN0.222-80007) Jan-23 .
No uncertainty required.
Stancards Cai Date (Caiibrated by, Certficate No ) Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
Signal Generator E4438C 13-Jan-22 (CTTL, No.J22X00408) Jan23 * SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
3 connector.
Network Analyzer ES071 4-Jan-22 122X00406) jan-2
E20710 | Mvaghogigl + L ) 3 « 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 memwklzmmb’-mldﬂm
Corresponds to a coverage probability of approximately 95

S ‘:'5‘. ! l“;m‘::!**
i e (] [oan T Ergoee
Aopovedby oDaman | [saR ProecLaar

Issued: Apri 8, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: 72260108 Page 106 Centificate No: 72260108 Page2ofe
" in Colaboraton with " in Cotaboraton wan
TTL oo o n o CAICT 77L s p e 8 g CAICT
CALISRATION LABORATORY CALIBRATION LABORATORY
A48 Y R M D i 190151, Chin Add: No.52 HosYusnlbes Rowd, Hidian Disrics eiing. 100191, China
Tel: +86-10-62304613.2079 Fax +86-10-621046 Teb: +86-10-62104613.207%9 Fax: +86-10-62304613-2504
oot e ot g Emil culichinanicon g wawchimancn
u-:;mc«mm_ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version | oASYS2 52104 ] Antenna Parameters with Head TSL
Extrapolation ‘Advanced Exvapolaton |
Phantom | Trigle Fiat Phantom 5.1C 2l Impedance. transformed 1o feed point [ 49.50- 6.490
Distance Dipole Center - TSL | 10mm with Spacer | [Rotam Loxe I  Lsorad |
Zoom Scan Resotution | acoyaesmm General Antenna Parameters and Design
Frequency | zeoomnzime
Electrical Delay (one drection) | 1053 ne
Head TSL parameters
Tomperature | Permitivity Conductivity | After long term use with 100W radiated power, only @ siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | :o0 1,96 mhom bemmsieed
Moasured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon rade of nga The cenerconduco of the eedingne i ety
Head TSL temperature change during test| < = s he dipdle. The On some
s we | of the dipoles, wmmnmunm“nmbmmng when loaded
‘according to The SAR data
SAR result with Head TSL qu-w The overal dipole length is still according to the Standard. o
a bawhawl s No excessive orce must be appied 1 he digols rms, because ey mght bend o he scidered
SAR measured 250 mW input power 137 Wi ¥
SAR for nominal Head TSL parameters nomalzedio W | 548 Wikg 2188 % (ke2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additionsl EUT Data
SAR messured 250 W
input power 512Whg r
SAR for nominal Head TSL parameters nomatzedio IW | 245 Wkg £ 187 % (k=)
Certificate No: 22260108 Page 3 ofs Certificate No: 22260108 Page 4ofs
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CAICT

<TTL speag

Add: No.52 Hua Vianibei Road, Haidian Diserict, Beifing. 100191, China

Tel +86-10623046332079  Fax: +86-10-62304633-2904
Eeail. ot ichina] com R wwen chinats o
DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN
Communication System: UID 0, CW: Frequency: 2600 MHz: Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; o = 1.955 S/m; & = 38.68: p = 1000 kg/m"
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

1158

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

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

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

Phantom: MFP_V5.1C (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,
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 = 47.8%

Maximunm value of SAR (measured) = 23.4 W/kg

nsm | & T
0.dB =23.4 W/kg = 13.69 dBW/kg
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Impedance Measurement Plot for Head TSL
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Objoct D5GHzV2 - SN: 1085
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Calibration Procedures for dipole validation Kits
Calibraton date June 1, 2022

This calibration Cerificate documents the traceabiity fo national standards, which resiize the physical units of

pages and are part of the cerificate.

Al calibrasons. have been conducted in the closed laboratory facility: environment temperature (22431 and
humidity<70%.

)

Primary Standards [EX] ‘Cal Date (Calibrated by, Certificae No.) __ Scheduled Calibration
Power Meter NRPZ 108277 24-Sep-21 (CTTL, No.J21X08326) Sep22
Powsr sensor NRPSS | 104291 24-S0p-21 (CTTL, No.J21X08326) Sep-22

SN7464 26 +_Janz2) Jan-23
DAES SN15%  12Jan-22(CTTL-SPEAGN0.222-60007) Janz3

Secondary Standards | ID# Cal Date (Calibrated by, Certiicate No) _ Scheduled Calbration
Signal Generator E4438C | MYAS071430 13-Jan-22 (CTTL, No. J22X00409)

MY46110673 2 (CTTL, No.J22X00406) Jan-23
Name Function
Calibrated by: Znao Jing SAR Test Engineer = b0
Reviewesd by: LinHso ‘SAR Test Engineer \ﬂfq{;
Aoproved by: Qi Dianyuan ‘SAR Projoct Leader =
Issued: June 6, 2022
! be reproduced except in ful of the laboratory.
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Glossary:
TSL tissue simulating liquid
sensitivity In TSL/ NORMx.y,z
NA not applicable or not measured

Calibration Is Performed According to the Following Standard:
o) EC/ IEGIIEEE 2200.1528, “Measuroment Procedurs or The Assessmant of Specific Absorption
iman Exposure to Radio Frequency Fields from Hand-held and Body-mounted
WIrum Commanication Devces, Par 1520, Human Modols. nsiumentaton snd
res (Frequency range of 4 MHZ to 10 GHz)', October 20
b) KDB 865664, SARMuwmnm!RoqwmmwaMNwaGHt

Additional Documentation:
©) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
+'*Voasurement Conditons: Further dotais o avalatl from the Valdation Report byl
of the certificate. Al figures stated in the certificate are valid at the frequency indica
« Antenna Parameters with TSL: The dipole is mounted with the spacer to position o food
point exactly below the center marking of the flat phantom section, with the anms oriented
10 the body axis.

« Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
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.
«  Electrical Delay: Ovle-wnydel.ybelween the SMA connector and the antenna feed point.
No mwhimy requi
raosurud: Shfmeasured st he ssied sriaenia gt power.
sARnonnwnd SAR as measured, 1o an input power of 1 W at the antenna
‘connector.
¢ SAR fornomel TSL parameters: The messured TSL perameters re sed 0 caculee the
nominal SAR rest

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%.

Centificate No: 22260187 Page2of10
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Measurement Conditions Head TSL parameters at 5300MHz
e ; 1
DASY Version DasYs2 s2.104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolstion Nominal Head TSL parameters 20'C 9 | 476 mhoim
Phantom Tipl Fiat Phantom 5.1C. Moasured Hesd TSL parameters (20102)'C | 35216% | 4T3mhoms6%
Distance Dipole Center - TSL 10 men weh Spacer Head TSL temperature change during test|  <1.0°C — | —
Zoom Scan Resolution Gxdy=émm dz=14mm | Graded Ratio= 14 Z drecton)
e SAR result with Head TSL at 5300MHz
5300 Wbtz 2 1 Mz 1 cm’ (1 g)ot Hena TSL Coretion
wauency frrd SAR measured 100 W gt power 794whg
e SAR for nominal Head TSL parameters normetzedto TN | 79.1 Wika £ 244 % (k2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 ) of Head TSL. Condition
- SAR measured 100 i inpus power 221w
ki 2 rominst paramete - 25 x:mnm
Head TSL nomaszed o W 6 Wig
Nominal Head TSL parameters 20'C 360 486 mhaim [wat o e
Measurod Head TSL parameters (20:02)'C_ | 39426%  |aG2mhomie% Head TSL parameters at 5500MHz
Head TS <o — —
Temperature | Permitivity | Condustivity
SAR result with Head TSL at 5200MHz Nominsi Head TSL parameters 20C 36 496 mhoim
cm’_(19) of Head TSL Condtion Moasured Head TSL paramaters: 220402)°C UB26% |4 mbams6%
SAR measured 250 mi gl power 773 Wkg =g o = =
‘SAR for nominal Head TSL parameters nomaltzedta 1| 77.6 Wikg £ 244 % (ke2)
SAR averaged over 10 cmi” (10 9) of Head TSL Condion R result with Head TSL at 5500MHz_
SAR mossured 250 mi input power 222Whg S fgfeinotie, gona
SAR measured 100 W nput powar 820 Wiko
‘SAR for nominal Head TSL parameters normalizedta W | 221 Wikg 2242 %
Looa) ‘SAR for nominal Mead TSL perameters normatzedio 1N | 825 Wik £ 244 % (ke2)
SAR averaged over 10 cr’ (10 g)of Head TSL Condion
SAR measured 100 mi input power 234whg
SAR fornominal Head TSL parameters nomatzadto TN | 2.3 Wikg £ 242 % (o)
Certificate No: 222-60187 Pagedof 10 Certificate No: 222.60187 Pagedof 10
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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

Tomperaturs | Parmitivity Conductivity
Nominal Head TSL parameters 20'c 35 507 mhoim Impecance. ransformed 1o foed goint | 4105030 |
Moasured Head TSL parameters. (220402)°C UT26% | SO5mhaimz6% | Retam Loss | 2368 |
Head TSL temperature change during test|  <1.0°C. s =
Antenna Parametors with Head TSL at 5300MHz
SAR rosult with Head TSL at 5600MHz
cm’_{1g) of Head TSL. Condition Impedance, transformed to feed pot | 4780-24210
SAR measured 100 i inpust power 812Whg [ Rotum Loss: | 20508 |
SAR for nominal Head TSL parametans. normakzed 1o 1W 808 244%
: ool Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm- (10 g) of Head TSL Condition
SAR messured 100 i inpus power 230wng Impotiance, ranstome 1 feed point | %030-4260
SAR for nominel Head TSL parsmeters normazedto 1N | 229 Wikg £ 242 % (ke2) [ Rotam Loss | 21408
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 33 527 mhoim. [Fenemices T o
Measured Mead TSL parameters. (220202)C 34426% 525 mholm £6 % g
Head TSL. tamperature change during test|  <1.0°C = - Antenna Parametors 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
= T (s !
‘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 moasured 100 mW input power 218Whg
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)
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‘General Antenna Parameters and Design DASYS5 Validation len for HQIH TSI. Date: 2022-06-01
Test Laboratory: CTTL, Beijing, C!
Electionl Detay (e drection) I Taoioe DUT: Dipole 5GHz; Type: nsonzvz Serial: DSGHzV2 - SN: 1095
‘Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
o 4 poi Frequency: 5500 MHz, Fmﬂu.ncy 5600 MHz, Frequency: 5800 MHz Duty Cycle: 1:1
oot i

. The center
3 for DC-signals. On some : : &= 34.69; p = 1000 kg/m®
L L Medium parameters used: = 5800 MHz; 0 = 5.247 Sim; & = 34.42; p = 1000 kg/m®
2fecied by this change. il s Phantom section: Right Section
. the soldered Measuremer Y
A cmcssiun oo Aot st o B ol mv?gmw":xmm DASYS (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, 5:‘5) @ 5800 MHz:
Calibrated: 2022-01-26
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:

1062
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /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% wo |}
Maximum value of SAR (measured) = 20.2 Wikg wos | 3

[ v e s Gy
o

sasen

Dipole Callbration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan, :
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm eaon “
Reference Value = 65.06 V/m; Power Drift = -0.07 d8 )
xtrapolated) = 35.2 Wikg i
.12 Wikg; SAR(10 g) = 2.3 Wikg o R =l

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 & ot
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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IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit is & delicate, high precsion insirumant and requires. carsful frsatment by the user. Ther are no

o throads insids e DAE 1o wer out

|h-54|nnlr-ylnﬂ damage of these magnas Toueh ad coliin arors are ofen caused b dust and It
CCumulated i 10 E-stop. T0 prevent E-6top falieo, the cusiomer shail ahways mount the PIobe 10

Repair: Minor Howeve,
y repar especially f oug! i

DASY Configuration Files: Since the exact vakies of the DAE input resistances. as measured during the
unt, " sotwars,

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeugacssrasse 43, 0% Zrich, Swazerand

Aocracta by e Swss Accrediation Sanvce (SAS)

Cient SGS-CN (Auden) artiicue No: DAEA-1245_May22
[CALIBRATION CERTIFICATE ]
bt DAE4 - SD 000 DO4 BM - SN: 1245
QA CAL-06.30
Catbeason date: May 30, 2022
o

1he comesponang configuration fle. Calbraticn Equment used (MBTE critcal or caltranon)
W v el f the DAE fully by th gy S e
[Wesrariy snc catiratios e vold Ifthe DAE ok clsasambled partly orfully by e S ey ey
Surwos lios Chock O tn ves)
Auto DAE Calbraticn Unt N&wsussutwi 24-Ja0-22 (i house crec) o hame check: Jan-23
[roportant e n s check: Jan 23
|Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
|stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.
important Noto:
[To prevent damage of the DAE probe connector pins, use great care when installing the
|probe to tha DAE. Carefully connect the probe with the connector notch orientad in the Hame Functin sanare
imating position. Avoid any rotational movement of the probe body versus the DAE Cattorated by: Oominique Stefen Laboratory Technicien % l
\while turning the locking nut of the connector. The same care shall be used when
the probe from the DA o i
= e V8 e
oot My 30,2022
s
TN_EHIB0306AE DAE# docx 07032019
Cortica No: DAE. 1245, May22 Page 105
Calibration Laboratory of DC Voltage Measurement
Schmid & Partner High Fange: s e,
Engineering AG Low Fange: 1158 = el
Zoughsusstresss 43, 8004 Zurich, Switsariend DASY measurement parametens: Mw!m“m-:im Mﬂil'fgilrl EET)

Ackredtad by P Swis Accredtaticn Sarvos (SAS) Acersditation No.: SCS 0108 Callbration Factors X v z

. et T

Low B 369534 4 1.50% (k=2) | 398508 + 1.50% (h=3) | 4010152 1.50% th-2)

Glossary

DAE data acquisition electronics.

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

Connector Angle

T p— PR

Methods Applied and Interpretation of Parameters
«  DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter in the respective range.
« Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

The following parameters as documented in the Appendix contain technical information as a

result from the performance test and require no uncertainty.

+  DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voitage s included in this
measurement.

«  Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.

«  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.

AD Converter Values with inputs shorted: Values on the intemal AD converter

comesponding to zero input voltage

Input Offset Measurement. o\nwl voltage and statistical results over a large number of

zero voltage measurements.

o Input Offset Current: Typical value for mlovmauon. Maximum channel input offset

current, not considering the input resistance

Input resistance: Typical value for information: DAE input resistance at the connector,

during internal auto-zeroing and during measurement.

«  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.

+  Power ion: Typical value for infc tion. Supply currents in various operating
modes.
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4. AD-Converter Values with inputs shorted

Appendix (Additional assessments outside the scope of SCS0108) Dasv Ao Zora Time: 3 3ee
1. DC Voltage Linearity High Rangs (LSB) Lan Range (L58)
Diftarance (4V) Error (%) ‘Channel X 15984 17040
+Ingut 1985445 2 000 o g pre
gt 20004.58 222 o1 Channe
- Input. -20000.14 112 00t | Chantel Z 16035 15858
+Input Temeedrz 158 [
+ Inpurt 200022 k-] -oon 5. Input Offset Measurement
Input “20003.05 i a0t Ry e 2o Time: s
+Input Teeeaz6r ot 000 s
+input 2000300 [ 000 Aversge (V) | min. Ofist (i) | max Orfomt () )
“tnput 2000173 a7 500 Ghannel X 00 o1 I [
Channel Y o 28 ) [
Roading (¥} [ Diffrsnce (V) Ervor %) Channel 2 T e o= [T
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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 /

Dipole D450V3 SN 1103

Head Liquid

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

2021/4/21 -23 / 57.1 /
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