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Calibration Certificate
Object | Apply No Model SN Calg)arl?;ion [c):gﬁbdrgtt(iaocr)]f

Dipole

CLA150

4025

2021/04/26

2024/04/25

D450V3

1103

2021/04/21

2024/04/20
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1188

2022/03/29
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1d079
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[EEN
N

D5GHzV2

1095

2022/06/01
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w
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2023/04/25
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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of . Calibration Laboratory of
Schmid & Partner = im...\..."i:.'m..'.“‘ Schmid & Partner /
Engineering AG € servso svzzeroai taratuea Engineering AG \
Zeughaussirasse 43, 8004 Zurich, Switzerland 8 Bt G bcics Zeugnausstrasse €3, 1004 Zurich, Switrariand \
Accradied by the Swiss Acorsditation Sarvice (SAS) Acereitation No: SCS 0108 Accruted by tho Swiss Accredtation Servce (SAS)
Mutiatoral Multtateral
Client  SGS-CN (Auden) ’
) Certtose fio: CLA150-4025_ Apr1 st tissue simulating liquid
CALIBRATION CERTIFI wF sensitivity in TSL / NORM x.y.z
ICATE NA not applicable or not measured
Oplect CLA150 - SN: 4025 is to the
a) |EEE Std 1528-2013, “IEEE aice for D the Peak Spatial-
Catiration proceaureis) QA CAL-15.v8 Avsmged Specific Aasorpuon Rate (SAR) in me Human Head from Wireless
Calibration Procedure for SAR Validation Sources below 700 MHz ’, June 2013
b) IEC 62209-1, for the of Specific P Rate
(SAR) from hand -held and body-mounted devices used next to the ear (frequency range of
) 300 MHz 1o 6 GHz)", July 2016
Calibration date April 26, 2021 ©) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency rar of 30
MHz to 6 GHz)", March 2010 e
ty SaNGards. which reaiize the chys.cal units of measurements (S1) d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
- i . Additional Documentation:
. snvironmant iempe £3°C anc hmidiy < 70%. | ) DASY4/5 System Handbook
Calloraion Equipment s (MATE crlical for calatin)
Ihmods Applied and Interpretation of Parameters:
Prmary Standards D Schedules Calration Measurement Conditions: Further details are available from the Validation Report at the end
:,w meter N:: o SN 104778 03-Apr21 (No. 217-03291/08202) Ape22 of the certificate. All figures stated in the certificate are valid at the frequency indicated.
owor sengor AP SN 100244 03-Apr:21 (No. 217-03281) Ape22 * Antenna Parameters with TSL: The
ek ’m?: :::—zm fetdtaess peip il oAl i B A of o :ra' el source is mounted in a touch configuration below the
Rstecsre o SN: Gz Apr-2 0343 -
eNaut S |G i pikos ot * Retum Loss: This parameter is measured with the source positioned under the liquid filled
Reference Probe EX3OV4 ppden 30060 20 (No. EX3677. Dec20) fnirs phantom (as described in the measurement condition clause). The Return Loss ensures low
DAES SN 654 2600020 (No. DAF4-654_Jun20) Jun21 reflected power. No uncertainty required.
S (i = * SAR measured: SAR measured at the stated antenna input power.
Powsr meter £44198 SN:GBATZUE4  06-AD-10 (i house check Jun-20] In houso chock Jun 22 : SAR nector. S DEIRE FLORE W0 S e
Power sensor 44124 SN: MY41498087 06-Api-16 (in house check Jun-20) In in-: s
ot sresEron | o0ra1o 0aarteineae ek ) Inbxmetece Az  SARoromia TSL The TeL are used o caloulzle the
FIF generator HP 8848C | sn Jan20) Jun2z nominal SAR result.
Nutwork Analyzer Aghont ESISEA | EN: US41080477 31-Mas-14 (in house check Oct-20) In house check: Oct-21
The uncertainty of measurement s stated as the standard uncertainty of measurement
Nane. Funion o multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
Caibrated by Sofrey Kataman Laboratory Tecrmician PRy Probabilly of approximelely 05%.
Approved by: Kata Pokove: Tochnica Marager 2L
{eswed: Aprk 26, 2021
in ful witout
Certificate No: CLA150-4025_Apr21 Page 1016 oo 1 QLA Fagu ol
 Conition Appendix { ide the scope of SCS 0108)
Measurement Cor L
DASY system a8 lai s not given o page 1. Antenna Paramelers with Head TSL
DASY Version DASYS V52,104
I odance, Iransformad to feed poin. | 47805150
Extrapalation Advanced Extrapolation Retum Loma [ -31.4dB '
Phantom ELM Flat Phantom Shel thickness. 2 z 0.2 mm -
EUT P Touch Position
‘ositioning Additional EUT Data
Zoom Soan Resolution dx cy=4.0mm, gz =14mm | Graded Ratio = 1.4 (Z direction)
Frnquency 150 MHz 2 1 Mz enutactured by | SPEAG |
Hu: TSL parameters
_ o
i ity
Nominal Head TSL parameters i 220°C 523 0.78 mhoim
Moasured Head TSL parameters | @2os02)C 511+6% | O76mhaim=6%
Head TSL temperature change during lest | <osc - -
SAR result with Head TSL
SAR averaged over 1 em? (1 g) of Head TSL Conditon
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)
— Corificats Mo, CLA150-4025_Apr21 Pagedole
Gertifiats Nos: CLA150-4025_Apr21 Pagedoié
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He Veow Chamel Swpep Cakvatin [race Scole Maker Spsem Widow Heb
DASYS Validation Report for Head TSL. - e

Date: 26.04.2021

Test Laboratory: SPEAG, Zurich, Switzerland \
DUT: CLA150; Type: CLA150; Serial: CLA150 - SN: 4025 | (% s \
7

Communication System: UID 0 - CW: Frequency: 150 MHz
Medium parameters used: f = 150 MHz; 0 = 0.76 S/m; & = 51.1; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1) e

DASYS2 Configuration: o —
«  Probe: EX3DV4 - SN3877; ConvF(12.51, 12,51, 12.51) @ 150 MHz; Calibrated: 30.12.2020 4 4 +
« Sensor-Surface: | 4mm (Mechanical Surface Detection) . I i B |

*  Electronics: DAEA Sn654; Calibruted: 26.06.2020 ” F - . { — + | —

« Phantom: ELI v4.0; Type: QDOVAQOIBB; Serial: TP:1003
+ DASYS2 52.10.4(1527): SEMCAD X 14.6.14(7483) 1 T |

CLA Calibration for HSL-LF Tissue/CLA150, touch configuration, Pin=1W/Zoom Scan, o !
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 Stews  CHI: 11 C 1Pt A2 o
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 poiats 3 4B 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

Centficats No: CLA150-4025_Apr21 Page5ots

1.2 D450V3 - SN 1103

Calibration Laboratory of
Schmid & Partner Schmid & Partner
Engineering AG Engineering AG
Zoughaussirasse 43, 8004 Zurich, Switrerdand 43, 8004 Zurich, Switsertond

oo by 10 Suies Accrediaton Saniee (BAD) Al by o Swes Accrecuson S (SAS)

vt s
Chet SGS-CN (Auden) = tissue simulating iquid
onvF sensitivity in TSL/ NORM x,z
[CALIBRATION CERTIFICATE NA ot appidable or not measured
Otfet D4B0VS - SN:1103 Calibration is Performed According o the Following Standards:
a) IEEE Std 1528-2013, “IEEE Practice for D g the Peak Spatial-
Cavtrnnon procadurets) QA CAL-15.10 Amqod Specific Absorpt-on Rate (SAR) in the Human Head from Wireless
Calbeation for SAR Validation Sources below 700 MHz < June 2013
b) b 622091, for the

of Specific Rate
(SAR) from hand-held and body-mounted devices used next to uency
300 MHz to 6 GHz)", July 2016 S s
PR April 21, 2021 ©) IEC B?m&ﬁo;l’romdure to determine the Specific Absorption Rate (SAR) for wireless
communi devices used in close proxi o the human bedy (frequ
MHz to 6 GHz)", March 2010 _y ! YOS
80, d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
ay 3y 0N €) DASY4/5 System Hundbodl

Calioration Equermen used (MATE el for calbeason)

Methods Applied and Interpretation of Parameters:

Prmary Stacaa los ca o * Measurement Conditions: Further details are available from the Validation Report at the end
:h-mmv- SN 104778 00-Apr21 (No. 21700241 0RTR) =3 of the certificate. All figures stated in the certificate are valid at the lrequenm/mum
F:::::: : :m :: :' :: ;:;mn :: * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
Pbvrrce 2008 Mt | S¥.CCom2G00 0oser . 174000 a2 ek b T ey g Sertes maikdg of the fal phankom seclin, weh e amms orecied
Typa memach combeion | SN. 310082/ 06327 00ADr 21 (No. 217-0%544) A2 paaiel o the i
Pelorence Prcbe EXIOVE et 3000000 9%, 0877, Doctt) 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 connecior to the s
M":km- ‘,‘”‘w i s . - e ox sty leed point. The Return Loss ensures low
SN: GB41200874 ur-20 Electrical Delay: One- between
Pora e Ebt12A SNV 0 A1 hewoncoch e I ek a2 " N ey S convecior mid 18 o faad polt
Power sensor E4412A K- 000110210 06-Agr 16 (n house chack w20, 10 e chack. Jurv22 SOEQERAY Joquied
¥ Geneeais HP 8646C o x oz * SAR measured: SAR meuured at the stated antenna input power
MNotwork Analyzer Aghent CI0SBA | SN: US4 1080477 314t 14 (10 Pouse chack Oct-20) In house chack: Cet-21 * SAR SAR as 1o an input power of 1 W at the antenna
connector.
Nara Function ‘Sgnatre * SAR for nominal TSL The TSL
Vs are
— . k A R S pominay 1D used to calculate the
The uncertainty of menuvemem is stated as the standard uncertainty of measurement
Acproved by: Katie Posovic. Toctrica Manege multiy by the covera laaor which for a normal distribution
Dilty of Spproxmaely 85%. corresponds to a coverage
Insuec: Act 23, 2021
Ik whous iten aporoval of £ labormsory.
Cerbicate No: DABOVS-1103_Ape21 P Ceriicato No: DAS0V3-1103_Ape2t Page 2 o6
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Cnmmhnn Appendix (Additional assessments outside the scope of SCS 0108)
DASY. 8 far as nor. 1.
‘ nuv — — Antenna Parameters with Head TSL
}Em yrro— - Impedance, iranaformed 1o feed paint | s710-280
Frantom EL14 Pat Prarom Shell inckaees: 2 2.0.2 mm [ Rotum Loss | 2300 |
Distanca Dipole Center - TSL 15 mm with Spacar
| Zoom Scan Resolution dx. dy. dz = 8 mem General Antenna Parameters and Design
Frequency 450 MHz £1 MHZ
Electiical Dalay (one diraction) [ 1.346 ns
Head TSL parameters
T Aharlong term use wilh 100W rackaned powsr, only a siight warming of iha dipole near the feecpaint can be moasured
- The dipole Is made of standard seminigld ducior of wectly connectsd 1o the
omparature | Permitirvity Conductivity ‘s8cand aam of the dipolo, The antanna is therefors W 30me dw-
Nominal Head TSL parameters 20°C 45 0.87 mhoim -mwmuu::.muh sy e tor G 0,: Of ha dipoles, smal end eace
oL, Bieeas | misen | om v mnr::.co;;m-mm.m-mumnmmnnmu—w.mmmnmnuuu
Head TSL tamperalure change during test <05 — — Mo excessiva farca must bs applied to the dpols arms, bova: the scidored the.
SAR result with Head TSL e
SAR averaged over 1 em® (1 g) of Hoad T5L Condiion Additional EUT Data
SAR measurad 250 MW input power 1.14 Wikg Manutaci PEAG
X redt
SAR for nominal Head TSL paramelers normalized 1o 1W 455 Wikg = 18.1 % (l=2) L = I =
SAR avaraged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 ¥ it power| 0.757 Wiy ]
SAR for nominal Heaa T5L parameters [ nomsiasdiotw | 30eWhge17.6% gez)
Certficate No: DA8OVS-1103_ppez1 _vanlI — - Centificats Mo: D4SOVS-1103_Apr21 Pagedol 8 -
DASYS Validation Report for Head TSL B vow Chomel Swess Cabraton Dace Scae Myter Spiem Widow twp
Date: 21.04.2021

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHz; Type: D4SOV3; Serial: D450V - SN:1103

Commuaication System: UID 0 - CW; Frequency: 450 MHz =
Medium parumeters used: f = 450 MHz; 6 = 0.87 S/m; £ = 43.1: p = 1000 kg/m’ 2
Phantom section: Flat Section

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

DASYS52 Configuration:

+  Probe: EX3DV4 - SN3877; ConvF(10.64, 10.64, 10.64) @ 450 MHz: Calibrated: 30.12.2020 4—7‘

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

Electronics: DAE4 $a654; Calibrated: 26.06.2020 i t T ! ! —

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 (7x7x7)/Cube 0: I
Measurement grid: dx=Smm, dy=Smm, dz=Smm :
Reference Value = 39.18 V/m; Power Drift = -0.08 dB > v

Peak SAR (extrapolated) = 1.76 W.

SAR(1 g) = 1.14 Wikg: SAR(10 g) = 0.767 Wikg Stets  CHI- C1Pot _ Av200ey [
Smallest distance from peaks (o 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
B
0
1.95
-3.90
5.85
-1.80
975
0dB = 1.53 W/kg = 1.85 dBW/kg
Coritcats No: D450V3-1103_Apr21 Page 5ol Certificate No: DASOV3-1103_Ape21 Page 60l 8
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1.3 D750V3 - SN 1188

in Collsoration wah PV SERAT " InCotabortion wah
&
@._n_g_._g_ Rasze CAICT 77L s p e ag CAICT
CALIBRATION LABGRATORY R s CALIBRATION LABORATORY
A8t N2 Yl o Hekin Disric. Bcjg. taorst "'@ :mum A No.2 Hom el Rod, Halan D Befin. 100191, China
Tek +86- 1062304635251 Fax: +86-10-6230463 Tek /B6-10-620046132079  Fax: +Ho-10-4204633-2504
Eomail; ot achinattl com Mg v chioanicn E-mail. cathschina com e ..w.‘»....m
Client SGS-CN Certificate No:  222-60103
e 4 SRR = = ¥
i3 Glossary:
‘”“ i e tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured
Calibration Proced
- FFZ11.00301 ’ to the
dwpoie a) [ECNEEE 822094529 hv The. Specific
Rate of Human Exposure to Radio Frequency Fields from Hand-heid ond Body-mounted
Cailil
ibration date: March 29, 2022 :h'leu Communication Devices- Part 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the lr-n-bvhty to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"
(SI). The 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 closed laboratory facilty: environment temperature (2243/C and Methods Applied and Interpretation of Parameters:
humidity<70%. «  Measurement Conditions: Fumrﬂmbmmhmmmwmm Report at the end
oﬂmwﬁem Al figures stated in the certificate are valid at the frequency indicated
Calibration Equipment used (MATE critical for calibration) . tenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
wn«mmmmvwmdmmwnmm with the arms oriented
Primary Standards D# Cal Date (Calibrated by, Certificate No) __ Scheduled Callbration parallel to the body axis.
PowerMeter NRP2 | 106277 24-Sep-21 (CTTL No J21X08326) Sep22 # [9ed PO REedanos s Reiirs Lata: Thess ristagelans ae teasiad wih fhe dpole
positioned under the liquid filled phantom. The impedance stated is transformed from the
Powersensor NRPES | 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 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required. ]
DAE4 SN 1556 12-4an-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 Standards | ID# Cal Date (Caiibrated by, Certficate No)  Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input power.
S 5 EA438C | MV49071430 1 22 (CTTL, No.122X00409) Jan23 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
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 Wm |
Calibrated by Zhao 39 )mum 41) The reported uncertainty of measurement is stated as the standard uncertainty of |
» = Mcunm:m multiplied by the coverage factor k=2, which for a normal distribution |
Corresponds to a coverage probability of approximately 95%.
Reviewed by LinHao | SAR Test Engineer \«,ﬂpt{, 77777 i 1
Approved by { . o =
i Dianyuan | SAR Project Leatier =
Issued: April 3, 2022
This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory.
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
page 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extragolation
o = [ impedance. ranstormed to eed pont | 53601130
Distance Dipole Center - TSL 15mm with Spacer bﬂuﬂ | -8
Zoom Scan Resolution dx. dy. dz = 5 mn General Antenna Parameters and Design
Froquency 750 MHZ £ 1 Mz |
[ Bectrica Detay (one drecton) | 0947 ns
Head TSL parameters
appled
Temperature I | 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 | a0 0.50 mho/m DS
Measured Head TSL parameters (220202)°C | 41428% | 080 mhoim 26 % The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ine is directly
Hesd TSL tomperaturs wngwn|  coc | - connecied o e second arm ofthe diole The aniena s harelore shortcicuited for DC-signals. On same
Soon — =1 of the dpoles, smail end caps are added to the dipole arms in order to Improve matchi
sccording 1o the positon as explained in the “Measurement The SAR data are ot
SAR result with Head TSL. affected by this change. The overall dipole length is still according to the Standard.
o’ (i g eivasdvil Condiion - - 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 T e
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 Condition Additional EUT Deta
'SAR measured 250 mW input power 1.37 Wikg L
SAR for nominal Head TSL parameters normakzed 1o 1W | 5.48 Wikg £ 18.7 % (k2) ud ==
Certificate No: 22260103 Page o6 Centificate No: 222460103 Page 4 of 6
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CTTL' tpeog CAICT CTTL' speag CAICT
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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. 'SOV3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: = 750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’
Phantom section: Right Section [T T g g T 0 w500 ALY
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) ", ¢ meadoadtc tiiado)

DASYS5 Configuration:

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

: 1.4mm (Mechanical Surface Detection)

DAEA Sn1556; Calibrated: 2022-01-12

Phantom: MFP_VS,1C (20deg probe tit); 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=Smm

Reference Value = 55.06 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.07 Wikg

SAR(1 g) =2.07 W/kg; SAR(10 g) = 137 Wikg

Smallest distance from peaks to 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 {

2 L) i

=
TOMSE e e SSEel o . SENNDN ST

.12

816

-10.20

0dB =274 W/kg = 4.38 dBW/kg

Certificate No: 722-60103 Page s of Centificate No: Z22-60103 Page 6 of &

1.4 D835V2 - SN 4d114 .
Qi palnt: CAICT F G CAICT

3 .
Adk o 5 asYuanc R Hadia Dise. D 100191 o -l 3500

Add: No.52 Hua YusnBei Road, Haidian Distrct. Beijing. 100191, Ching
332504

Tek 486104032512 Fax: +86-104623 Tek 486-1042046332079 P
E-mail. ctib i@ chinast] com uﬂﬂ_hmhmhl\ E-mail: cxth achinattl com g www chinattl cn
No: 22260104
3 Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 NA not applicable or not measured
Calibration Procedure(s) FF-Z11-003-01 % 5 the =
Calibration Procedures for dipole validation kits a) IEC/EEE 62209-1528, * Procedure 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"
(Sh). The ind the pn ly are given on the following
pages and are part of the certificate. Additional Documentation:
¢) DASY4/5 System Handbook
22¢3)°C and
Al ullbﬂ;::l have been conducted in the closed laboratory facility: environment temperature (22¢3)°C led and Int toi of Parametsre:
ol 1 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
Calibration Equipment used (MTE 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
Primary Standards D# Cal Date (Calidrated by. Certificate No.) Scheduled Calibration ;l.r:d%ﬂr body axis. ot Rk L il e dose
Power Meter  NRP 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22 .. it Impedance and Return Loss: These parameters are measured wi o0
s ) K 4 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 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-60007) 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 E4438C | MY4S071430 13Jan-22 (CTTL, No 122X00408) Jan23 . SAR nomlakud SAR as measured, normalized to an input power of 1 W at the antenna
Notwork Anelyey ESO7iC MYAGTIONTS. 14-Jgn-22 (CTTL, No.J222X00400) Jendd ‘ o SR B rRTEL b THe e TRL parsamaNs e o i calousas
nominal SAR result
Name Function Signature ‘
Calibrated by: Znao Jing | SAR Test Engineer = The reported uncertainty of measurement is stated as the standard uncertainty of
v Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Reviewed by: L il | AR Test Engineet \m* a% Corresponds to a coverage probability of approximately 95%.
Approved by: i Dianyuan | 5AR Projec Leager —rs\i
Issued: Apri 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
Centificate No: Z22-60104 Page 1 of 6 Certificate No: 22-60104 Page 20f s
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Measurement Conditions
DASY 8) as far 1

DASY Version DASYS2 | V52104
Extrapolation Advanced Extrapolation

Phantom Triple Fiat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx. dy. dz=5mm

Froquency 835 MHz £ 1 Mz

no:l;Tstaunm -
Tomperature Permittivity Conductivity

Nominal Head TSL parameters 20'C s osomom |
Measured Head TSL parameters 220202)°C 41026% | 091 mhame6% |
Head TSL temperature change during test <10°C — S| |

SAR result with Head TSL.
1 em’ (1g) of Head TSL Condition 4
SAR measured 250 mW nput power 2.37 Wikg
SAR for nominal Head TSL parameters normakzed o 1W 9.40 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cmi’ (10 g) of Head TSL Condition
SAR measured 250 mW nput power 1.54 Whg
SAR for nominal Head TSL parameters normakzed 1o TW 6.12 Wikg £ 18.7 % (k=2)
Centificate No: 222-60104 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL.

[ impesance, ranstormes o feed pont | «w70-5220
| Retum Loss | -25308

General Antenna Parameters and Design

[ Evoctical Delay (one drection) | 1307 ns

After long term use with 100W radiated power, only @ slight warming of the dipole near the feed-point can
be measured.
mm-meﬂlwmmnmlmc The center conductor of the feeding line is directly

the "Measurement Conditions” paragraph. The SAR data are not
Mdby is change. The overall dipole length s stil according to the Standard
Nonwlwammbtaophdmmmum because they might bend or the soldered
‘connections near the be damaged

Additional EUT Data

Manufactured by SPEAG

Cenificate No: 22260104 Pagedofs

‘TTL speag CAICT

Add: No.2 HusYuanBii Road, Haidian Districs, Beijing. 100191, China
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DASYS Validation Report for Hnd TSL Date: 2022-03-31

Test Laboratory: CTTL,

DUT: Dipole 835 MHz; nun: Serial: DS3SV2 - SN: 4d114
Communication System: MkHz: Duty Cyele: 1:1
Medium parameters used: \‘ \AHI a= DW'\m 2= 40.98; p = 1000 kgm
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

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

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

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

« Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P51 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=Smm

Reference Value = 57.88 V/m;

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
Ratio of SAR at M2 to SAR at M1 = 66.2%

Maximum value of SAR (measured) = 3.17 W/kg

an

0dB =3.17 Wikg = 5.01 dBW/kg

Certificate No: 722-60104 Page s of 6

‘TTL speag CAICT

ASd: No.S2 Hia Vuanilei Rowd. Haidian District, Beiing. 100191, China
Tel: +86-10-62304633-2079  Fax: +86-10-62304631-2604
E-mat et chinart com hap: www chinalcn

Impedance Measurement Plot for Head TSL
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Certificate No:  Z22-60184

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

Calibration Procedures for dipole vatdation kits
Cadibration date June 7, 2022

This caiibration Certificate doouments the traceailty to nafional standards, which realize the physical units of
andthe o g

pages and are part of the certficate.

Al calibratons have been conducted in the closed laboratory faciity: envircnment temperature (2213C and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards o# Cal Certificate No ) Scheduled Calibration
Power Meter  NRP2 108277 24-Sep-21 (CTTL, No J21X08326) Sep-22
Power sensor  NRPSS 104291 24 Sep-21 (CTTL, No.J21X08328) Sep-22

SN 7464 EX3-7484_Jan22) Jan-23
DAE4 ‘ SN 1556 12-Jan-22(CTTL-SPEAG No.222-60007) Jan-23
Stangards |ioe Cal Date (Calibrated by, Certficate No.) Scheduled Calbration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan-23
ESO071C | MY46110673 1. (CTTL, No.J22X00406) Jan-23
Name Functon Signature

Colrulnd by: Zneo Jing ‘SAR Test Engineer

Reviewed by Lin Hao SAR Test Enginesr /%

Apgeoved by. Qi Disnyuan ‘SAR Project Leader

Issued: June 13, 2022

This excestin soprovel

Certificate No: 22260154 Page 1 ofs

‘TTL speag CAICT

Add: No.52 HunYoanei Rosd, Haidisn Disict. Befing. 160191, China
el 4B 1025046332117

Emll: cldchioasticom  Mip:wwcaictac.n
Glossary:

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

alibration is Performed Accnrdlnﬂ to the Follovdnw Shndlvdl
-) |EC/IEEE 62208-1528, * of Specific A
Rate of Human Exposure to Radio Frequency Fi mds fwm Hand-heid 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/S System Handbook

Methods Applied and and inarpretation of Paramatars:

Measurement Conditions: Further mus are available from the Validation Raportatthe end
of the certificate. Al figures stated n the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to pomm its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.

Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated s transformed from the
measurement at the SMAmnnec:orw the feed point. The Return Loss ensures low
refiected power. No uncertainty req

Electrical Delay. Onw-y delay Eawor e SMA connector and the antenna feed point
No uncertainty requ

SAR measured SAR measured at the stated antenna input por

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

. SRt hx namm.l TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

—

reported uncertainty of measurement is stated as the standard uncertainty of
rement multiplied by the coverage factor k=2, which for a normal distribution
Comonu. toa coverage probability of approximately 85%,

Certificate No: 22260184 Page 2016
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Eadt cicimiion i
Moasurement Conditions

oasy 1

DASY Version DASYS2 52104
Extrapolation Advanced Extrapoiation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Conter - TSL 15 mm ‘with Spacer

Zoom Scan Resalution oy, g5

Froquency 900 MHz £ 1 MHz
Head TSL parameters

Tempersture | pormittvty | Conductity |

[T p— ace | as S

[ Messard Heaa T purametes @or0C | _@116%  |owmhumien

Head TSL temperature changs during test | <1.0°C — | ==

SAR result with Head TSL

sar overt cm’ (1g)ofHesd TSL | Candition

SAR measured | 250 mW ingut power 278Wig

SAR for nominal Head TSL perametecs | romaizsdio W 1.0 Wikg 2 18.8 % (k=2)

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

SAR measured 250 MW input power | 178 Vikg

| SAR for nominal Head TSL parameters [ nomeizestotw | 7oswig s 187 % et
Certificate No: 222-60184 Page sof6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed pairt | 4810-6480
e s I E)

General Antenna Parameters and Design

Electical Deay (ons directon) 131208
|

After kong term use with 100W radiated power, onl
be measured

mommummsmmmuwmn n-wmwndumnlmmhmud(mw
tothe the dipole. The DC-signals. On some.
wnmm order
ined in the " paragraph. The SAR dta are not

Mby

crange.
excessivefoco mustbe appied 1 he dol arms, bocause ey migh bend o the sldered
picktocid he feed point may be dameged

Additional EUT Data

E— SPEAG

Centificate No: 222-60184 Page 40f6
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A N2 i o, Moo i,

Medium parameters used: f = 900 MHz:
Phantom section: Right Section
Measurcment Standard: DASYS (IEEE/

DASYS5 Configuration:

2022:01-26

Electronics:

dy=Smm,

Communication System: UID 0, CW; Frequency: 900 MHz;

« Probe: EX3DV4 - SN7464; ConvF(9.72,9.72, 9.72) (@ 900 MHz; Calibested:

Sensor-Surfisce: 1.4mm (Mechanical Surface Detection)
i 202;

P pe
DASYS2 z.mms\s; SEEAD 146.147501)

Dipole C: hnﬂm Zoom Scan (7x7x7) (Tx7x7)iCube 0: Measurement grid: dx=Smm,

Crieiieaas CAICT G ww CAICT

Baijing, 100191, China 4305 ol R, i D, g, 100191, Cio

B iinon | vepihwsaisen e
DASYS Validation Report for Head TSL Dte: 20220607
Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V2; Serial: D0OV2 - SN: 14079 Impedance Measurement Plot for Head TSL

uty Cycle: 1:1
o=0.98 S/m; &= 42.05; p = 1000 kg/m’

EC/ANSI €63.19-2007)

2.01-12

< QD 000 P51 Cx: Serial: 1062

Centificate No: Z22-60184

SAR(1 g)

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

Ratio of SAR at M2 to SAR at M = 65.8% N
Maximum value of SAR (measured) = 3.71 Wikg == f —

i
=
0dB=3.71 Wikg = 5.69 dBW/kg
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=3 { } I I Glossary:
3 P TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
Object DASNS S 2570 NA not applicable of not measured
Calibeation Procedure(s)
FF-211-003-01 Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62200-1528, * Procedure for The Specific Absorption
Rate of Human Exposure to Radio Frequency Fieids from Hand-held -m Body-mounted
Caiibration 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 Certficate documents the traceabilly to national standards, which reaiize the physical units of b) KDB 865664, *SAR Measurement Requirements for 100 MHz to 6 GHz"
(1) The and the with confidence probabllity are given on the folowing
Pages and are partof the cartiicate ©) DASY4/5 s,-ummméox
Al caiibrations 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 certiicate. All figures stated in the certficate are vaiid at the frequency indicated
oo osdsonit el it i 5 ccatons * Antenna Parameters with TSL: The dipole is mounted with the spacer to postion e fosd !
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards s Cal Date (Calibrated by, Certficate No) __ Scheduled Callbration paraflel to the body axis,
« Feed Point Impedance and Retum Loss' These parameters are measured with the dipole

Power Meter  NRP2 108277

24-Sep-21 (CTTL, No.J21X08326) Sep-22 positioned under the liquid filled phantom. The impedance stated s transformed from the

Power sengor  NRPSS 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22 measurement at the SMA connector 10 the fe
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 | reflected power. No uncertainty required. o] okt The R Loty aniins low
| DAE4 SN 1558 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 unmmmb/ required.
Secondary Standards |0 # Cal Date (Calibrated by, Certficate No) _ Scheduled Calibration ® Ss:: measured: SAR measured at the stated antenna input powe:
Signal Generator E4438C | MY4B071430 13-Jan-22 (CTTL, No J22X00408) Jan23 * R hormaiized: SAR as measured, normalized o an input power of 1 W at the antenna
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No J22X00408) Jan-23 «  SAR for nominal TSL
parameters: The measured TSL
) ‘ ARt roata( 13 u parameters are used (o calculate the
Name Function Signature s -0t
Cabrated by Znso sing SAR Test Enginear 3 | The reported uncertainty of measurement is siaed as the standard uncertainty of
| T 4 o Measurement multiplied by the coverage factor k=2, which for a normal dmm‘aymn |
| o i |anr s 3 7*# x) X | 1 Corresponds to a coverage probabilty of approximately 95% |
& | 1} g . I o T
Approved by Ol Danyuan | SAR Project Leagier 435«’\/ ‘
Issued: Apnil 6, 2022
YMWWMMNWUMMMWIMMWMNWN
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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 Extrapolation
x T
[ o s Impedance. transformed 1o feed point 4790- 2540
Distance Dipole Center - TSL 10mm wih Spacer | {Reotiie . —
Zoom Scan Resolution o, &y, cx=Srm General Antenna Parameters and Design
Frequency 1800 MHz = 1 Mz
Electrical Delay (one direction) [ 111808
Head TSL parameters
applied.
{
Temperature Permittivity 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 400 1.40 mha/m feRoghoed
| Measured Head TSL parametors | @0:02°C | 4«w06:8% 141 mhoim 2 8 % The dipole is made of standard semirigid coaxial cable. mmwmdmmwlmum
~¥ . s - = ‘connected to the second arm of the Gipole. The antenna is therefore short-circutted for DC-signais. On some
Hoad TBL tempersture change during ! i L= | dmm"mmmmmbmmmmmrhmmmwm«w
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 Gipole length is stil according to the Standard.
[ o (1g) of Head TSL T o T :‘Ommﬂumzuﬂmm because they might bend or the soidered
s ] nections feed-point may be damaged.
SAR measured 20mW nptpower | S73Wg
SAR for nominal Head TSL parameters. | normalized 1o 1W | 38.9 Wikg £ 18.8 % (ke2)
SAR averaged over 10 cmi’ (10 g) of Head TSL | Condtion ol BUT Date
SAR measured
250 mW input power | 511 Wig | Lmnmmby SPEAG
Ls«lwmmnvsxm romaized 0 IW | 204 Whkg £ 18.7 % (ke2)
Centificate No: 22260105 Page 3ofs Certificate No: 222-60105 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-03-31
Impedance Measurement Plot for Head TSL

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DISOOV2 -
Communication System: UID 0, CW; Frequency: 1800 MHz: ty
Medium parameters used: = 1800 MHz: o = 1.411 S/m; & = 40.62; P = 1000 kg'm”"
Phantom section: Right Section i o b cbocn sl
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) P B v s
DASYS Configuration

« Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz: Calibrated:
2021-05-26

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

Electronics: DAEA 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,
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 =

¥

Maximum value of SAR (measured) = 15.2 Wikg \
\
@8
0
-3.42 . =3 i e 0w 0
.85
10.27
13.70
RIAH L ==
0dB =152 W/kg = 11.82 dBW/kg
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CERTIFICA
CATE i TSL sue sinlaig iqud
in TSL/NORMx y.z
Objoct . NA o  applcable of ot maasured
Cafbration Procedure(s) FF-Z11003.01 Calibration is Performed According to the Following Standards:
‘Galibration Procadures for ol vaiidation Kits 3) IEC/IEEE 62208-1528, “Measurement Procedure for The Assessment of Specific Absorption

Rate of Human Exposure to Radio Frequency Fiekds from Hand-heid and Body-mounted

Calibration date: June7,2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

This calibraion Crtilcate documens the trsceabilly 1 natonal siandacds, which realize the physcal ks of ) KDB 885664, “SAR Measurement Requirements for 100 MH to 6 GHz"

given on the following.

Additional Documentation:
pages and are part of he certficate. ©) DASY4/5 System Handbook

Al calibrations have Been conducted In the closed laorsiory facity. environment temperature (2243 and Methods Applied and Interpretation of Parameters:

humdity<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.

Colbration Equipment used (MSTE critsi or caiibrason) « Antenina Parameters with TSL The dipole is mounted with the spacer to position is feed
point exactly below the center marking of the flat phantom section, with the ams oriented

Primary Sandards 08 Cal Dato (Calibrated by, Certficate No) __ Scheduled Calibraton parallel to the body axis.

T o Frs o o Nu':;!xbﬂml A s-:z' «  Feed Point impedance and Retur Loss: These parameters are measured with the dipole
s e e L e positioned under the liquid filled phantom. The impedance stated is transformed from the
rsensor N 20wt lo.J ) S22 ‘measurement at the SMA ecmnedor to the feed point. The Return Loss ensures low

SN 7484 ¢_lmn22) Jan-23 reflected power. No uncertainty req
DAE4 SN1688  12-4an22(CTTL-SPEAGN0Z22-60007) Jan23 + Eiocrica Daley- One-wey dekey bebheen the SMA connector and e antenna feod point

No uncertainty required

Ao ca CaritcateNo) Scheduied Caliration «  SARmeasursd: SAR measured at the stated antenna input power.
o 7 T e Pt s «  SARnormalized: SAR as measured, nomalized to an input power of 1 W at the antenna
Network Ansfyzer ESO71C | MY48110673  14-Jan22 (CTTL. No.J22X00408) Jan23 A el T R s ks e e o et
nominal SAR result
Name Function Signature
Caibrated by Zhao ding SAR Test Engineer 1 ;5 The reported uncertainty of measurement Is stated as the standard uncertainty of
Measuremen! mulilied by the coverage facior k=2, which for a nomal disbuton
Reviened by e _— & \‘hﬁ 4 Corresponds 10 a coverage probabilfy of approximately 95
Approved by. Qi Dianyusn SAR Project Leader =
sued June 13, 2022 |
be of the Iavoratory. |
Certfcate No: Z22-60185 Page 1 ofe Ceniicate No: 22260185 Page2ofs
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Appendix (Additional assessments outside the scope of CNAS LO:
Moasurement Conditions ! i 7%
OASY s
e - ey Antenna Parameters with Head TSL
Etipeites Avrcod Simrriagon [ impecance, sranstormed o fead point I 5120+ 7580 ]
Prantom Trele Fist Phantom §.1C [ Rotum Loss [ 224 ]
Distance Dipols Centor - TSL 10mm. Wit Spacee o :
Zoom Scan Resolution | oraesmm General Antenna Parameters and Design
1500 MHz 2 1 M
Frequency | 21U [ Eectrcat Detay (one dvecson) 1,109 08 - 1]
Head TSL parameters.
ted
[ Temparature Conduct After long term use with 100W. only a sig! ipol foed
[ empo Pemitivity oty At y o
| Nomnal Head TSL paramotars z0c ) 1.40 mhaim ¢
e @oroac | weiok | Torramien o e caner . y
the dioole als. On some
| Hoad TSLtomporaturs change during st <10 | — of the dipoles, added o P o3 uhen saced
according fo the paragraph. ! e not
SAR result with Head TSL y ths change. Ry o ™
cw’ (gotveears | Condion | onneciions near 6 foed-point may bo damaged 1
SAR mesaured | 2s0mwinputpower | 885 Wig
SAR for nominal Head TSL parameters normaizedio W | 40.0 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10g) of Hesa TSL. | Condton | Additional EUT Data
SR massred [ zsomw mowpomer s Nartacursay — ]
(AR romnira 5L pwaraes | omtzss | Wawhgz 07 %o |
Cenificate No: 22250185 Pagesofs Certificate No: Z21-60185 Page st
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DASYS Vllldnmn R.pon for Head TSL.
L. Beijing, China
‘ype: DI900V2; Serial: D1900V2
Communication System: UID 0, CW; Frequency: 1900 MHz:
Medium parameters used: £ = 1900 MHz: o = 1.385 S/m &=
Phantom section: Right Section
Measurement Standard: DASYS (EEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

Date: 2022-06-07

3985 p= 1000 kg/m*

* Probe: EX3DV4 - SN7464; ConvF(8.18, .18, 8.18) @ 1900 MHz; Calibeated:
20220126

Sensoe-Surface; | 4mm (Mechanical Surface Detection)

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

MFP_V5.1C (20deg probe til); Type: QD 000 P51 Cx; Serial: 1062
52.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (IX7x7)Cube 0: Measurement grid: dx=Samm,
dy=Smm, dz=Smm

Reference Value =99.99 V/m: Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg

SAR(1 g) = 9.95 W/ke; SAR(10 g) = 5.18 Wikg

Smallest distance from peaks to all points 3 dB below =9.2 mm ' \
Ratio of SAR at M2 to SAR at M1 = 54.1% I 7 =]
Maximum value of SAR (measured) = 15.6 Wikg \
Ll
0
348 ‘ = e
6.9
-10.45
13.93
-17.41 -

0dB =156 Wikg = 11.93 dBW/kg

Cenificate No: Z22-60185
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SGS-CN Cortificate No:  222-60186
CALIBRATION CERTIFICATE i3l Slossary:
i TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.yz
D2000V2 - SN: 1041 NiA not applicable or not measured

Calibration Procedur
e FFZ11:000.01 Calibration is Performed According to the Following Standards:
Calbation Procedures for ipole valdation kis a) IEC/IEEE 62209-1528, Procedure for The of Specif
Rate of Human Exposuire to Radio Frequency Fiekds from Hand-heid and Body-mounted
Galbraton date: 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 calation Certicate documents the traceabity fo national standards. which reaize the physical units of b) KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
o e following
peierionideduvaindy Additional Documentation:
poe L ©) DASY4/5 System Handbook
All caibrations have been conducted in the closed laboratory facilly: environment temperature (2243 and mu\oa Ap',".d and Interpretation of Parameters:
humidity<70% Measureme s: Futther details are avalable from the Validation Report at the end
cfthe criiate. Al Rgues saled o e corficae s vas o frequency indicated
) « Anenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards D# Cai Date (Calibratod by, Certficate No) __ Scheduled Calibration | ’p:-rlékplo o ﬂ' bodz :cx'\s o e LT oo I
o o : + Feed Point Impedance a m Loss: These parameters are measure e dipol
fitadarodlyoniy o :: ::::: el o positioned under the liquid filled phantom. The impedance stated is transformed from the
PO saony l ) Sag measurement at the SMA connector to the feed point. The Retur Loss ensures low
SN 7464 _dan22) Jan-23 reflected power. No uncertainty required.
DAES SN1S86  12-4an22(CTTL-SPEAGNG 222.60007) Jan23 «  Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point,
| No uncertainty required.
Secondary Standards. o# Cal Date (Cdlbvm by, Centficate No. ) ‘Scheduled Calibration * SAR measured: SAR measured at the stated antenna Input power.
Bgrel Ganarsior B44385 | MYERTIAO0 Thdenzz T, Wo-S300800] = «  SARnomaiized: SAR as measured, nomalized to an input power of 1 W at the antenna
5071C | MY4B11087: T 00406) e Somacks.
Network Analyzer | 0673; 1 dan-22 (CTIL Ho.220008) o2 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
S nominal SAR result
Name Functon Signature T -
Calibeated by: Zhao Jing ‘SAR Test Engineer é ‘fJ : 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
Reviewsd by: LinHao ‘SAR Test Enginesr ﬂr% to 3ge pI e
Approved by: Qi Disnyuan ‘SAR Project Leader —Seau:
Issued: June 13, 2022
T except in of the laboratory.
Conifcae No: 222.60186 Page L of
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Measurement Conditons Appendix (Additional assossments outside the scope of CNAS L0S70)
a5 ta 35 00t iven o1 page 1
w. Version I DASYES YY) Antenna Parameters with Head TSL
Extrapoiaton Advanced Extrapolaton
— Impedance, transformed to feed poirt 4 74
Phantom Trgie Fist Phartom 5.1C. : poi | 4840+ 0740
{ etum Loss
Distance Dipole Center - TSL 10me with Spacer ! l we
Zoom Scan Resolution a, gy, dz = 5 mm } General Antenna Parameters and Design
Frequency 2000 MHz 2 1 MMz
] Eectrical Deay (one airection) I 1088 ns
Head TSL parameters
Temperature | Pormittivity Conductivty After long term use with 100W radiated power, only a sight warming of the dipole nea the feed-point can
Nominal Head TSL parameters | z0c 400 1.40 mhoim Bemmethiad.
Moasured Hoad TSL parameters. | @ozozc | 402:6% [138mhomzo% | ‘The dipole is made of The g ety R o Anchy
The sgrals Onsame
Head TSL temperature change during et <10c | | f o Gpole,smallend caps are added o e pole e i arer o xove rore el wn
according 1o the position as explained in the “Measurement Conditions” paragraph. The SAR ﬂmn IV! not
SAR result with Hoad TSL Sected b ihis change The overa diplelength ¢ sl according o he Standard
= r ey the soldered
[saR sveages over 1 e 1 g1 ot esa 7st Do ! ] mnm-mrmem.mmuumw
SAR messured 260 m input power 104ving
SAR for nominal Head TSL paramesers. normalized o W | 41.8 Wik £ 18.8% (ke2) |
; Additional EUT
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition T Dol
‘SAR measured 250 mW ingut power 530 Wikg | Manutactured by | SPEAG
‘SAR for nomingl Head TSL parameters rormalzedto 1W | 213 Wikg 2 18.7 % (ke) |
e ——— —— Certificate No: 222-60186 Page 4ot
' Collsborataon wath " in Colaborution with
7/ s p e ag CAICT Cﬂ TL e as CAICT
'CALIBRATION LABORATORY T —

A48 R, Wi i, e 10011, Chisa
Tel +86- 10421048
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Tt bntn | Mapihomasiasesn
DASYS Validation Report for Head TSL Date: 2022-06-06

Test Laborstory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041

Communication System: UID 0, CW: Frequenc:
Medium parameters used: f= 2000 MHz o = |
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

0 MHz: Duty Cyele: 1:1
fm: 6= 40.21; p = 1000 kg/m?

X3DV4 - SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:
26

1. 4mm (Mechanical Surface Detection)

E4 $n1556; Calibrated: 2022.01-12

Ml—P VS.1C (2 obe tilt); Type: QD 000 PSI Cx; Serial: 1062
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=Smm

Reference Value = 103.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wikg

SAR(1 g) = 10.4 Wikg; SAR(10 g) = 5.3 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 53.6%

Maximum value of SAR (measured) = 163 W/kg

@8
0
-3.72 o = i swzocmm |
-7.43
|
1115
1ase
[ &
18.58
0dB =163 Wikg = 12.12 dBW/kg
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CAT ! u e o Glossary:
jli‘ TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured
Calibration Procedure(s)
1.
FREN-0001 Calibration is Performed According to the Following Standards:
Gipole l);EC/'EEE 62209-1528, Procedure for The of Specific Absorption
i ate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibration March 31, 2022 ;vhhucolr:mnlnlm Devices- Part 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certficate documents the traceability to national standards, which reakze the physical units of b) KDB 865664 SARM.uummRaqulmmm:brlOOMHz!oGGHx
() pr y are given on the following
pages and are part of the certicate Additional Documentation:
¢) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facility: environment temperature (2243)C and Methods Applied and Interpretation of P:
umidity <7 Measurement Conditions
h <T0% 4" Maamitacsint Cloc Fum«ﬂmbmmhbhmmwu:ﬂonkcm-lmm
of it figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critcal 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
Cai Date (Calibrated by, Certficate No) __ Scheduled Calibration paraliel ©o 18 bady axks.
21 (CTTL No.J21 3 Sep22 « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
22“‘»2‘ STt szm‘ ) 3 positioned under the liquid filled phantom. The impedance stated is transformed from the
4-Sep-21 | 08328) Sep- measurement at the SMA connector to the feed point. The Return Loss ensures low
26-May-21(SPEAG N0 EX3-7307_May21) May-22 reflected power. No uncertainty required.
12-48n-22(CTTL-SPEAG No.222-60007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Cal Date (C by, Certificate No.) Scheduled Cali . Wmnmd&ﬁnmmumuu-nmmnm
JE:R Tevasor 85 1 T No.2% 3 *  SAR normalized: SAR as measured, »omulmdblmnpulpmoﬂwnmelmmnn
Network Analyzer ES071C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 . sAlemursLm The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature |
Calibrated by: ¢ > § The reported uncertainty of measurement is stated as the standard uncertainty of |
Zraodng| | SAR Test Engneer | {S = Measurement multiplied by the coverage factor k=2, which for a normal distribution |
- Corresponds to a coverage probabilty of approximately 95%.
Reviewed by nkso | |8AR Tost Enginent | e Y
Approved by: k ‘
S Soend. |
Issued: Apnil 8, 2022
This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory

Certificate No: 22260106 Page 1 of b o i i | bl
" in Collaboration whh " In Colaboration with
‘TTL s peag CAICT 777 s p e ag CAICT
CALIBRATION LABORATORY S————— CALIBRATION LABORATORY e —
A N 52 Hus Vusmiie Rod,Hakion Disric, Beifin. 100191, Chin Veanbe Road. Haidian Distrct.
ek 10O P+ 10T 00 T DTN e OB
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Measurement condmm: o i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapoiation Advanced Extrapotaton |
|
= iy =1 1 [impedance. vanstomes o feed part [ 49204560
Distance Dipole Center - TSL 10mm | win Spacer | [Frammioe | .
Zoom Scan Resolution 0y, dze8mm | General Antenna Parameters and Design
Froquency | 2300 MHz 2 1 MHz
[ Bectricat Detay (one directon) 1,083 s ]
Head TSL parameters
T
Temperature | Permitivity Conductivity After ong ferm use with 100W radiated power, only a slight warming of the dipole near the feed-pont can
Nominal Head TSL parameters 20°c 35 1,67 mhoim b messisd.
‘Measured Head TSL parameters @20202)°C 308:20% 170 mho/m 2 6% mm:mdmﬂwmm The center conductor of the feeding line is directly
T e connected to the second arm of the dipole. The antenna is therefore shont-circuited for DC-signals. On some
Head TSL temperature change during test 10°C J —— uum.mmmnmwnwmmmmmmmm
according 1o the positon as explained in the “Measurement Condtions™ paragraph. The SAR data are not
SAR result with Head TSL by g 1o the Standerd.
- (1.g) of Hesd TSL T TWNW";’ ‘ams. because they might bend or the soidered.
SAR measured | 250 mw input power | 124 Wag
SAR for nominal Head TSL parameters omalzedio TW | 48.2 Wikg 2 18.8 % (kw2)
SAR averaged over 10 cm' (10g) of Head TSL | Condition ae sy
SAR measured V 250 mW input power 5,88 Wig Menutactured by SPEAG
SAR for nominal Head TSL parameters | romalzedtotW | 234Wkg2187 % (ke
Cenificate No: 222-60106 Page4of6
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DASYS Validation Report for Head TSL Date: 2022403-31

‘est Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW; Frequency:
Medium parameters used: = 2300 MHz; o = 1.702 $/m; & = 39. 77 P Hllolgm
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
20210526

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

» 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 (Tx7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 102.7 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 24.8 Wig

SAR( ) = 124 W/kg; SAR(10 g) = 5.88 Wikg

Smallest distance from peaks 1o all points 3 dB below = 9 mm

Ratio of SAR at M2 10 SAR at M| = 50.4%

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

a8

1]

-

834

1250 ‘

16.67

s | & o=

0dB =203 Wikg = 13.07 dBW/kg
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Impedance Measurement Plot for Head TSL.
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Al calibrations have been conducted In the closed laboratory facility. environment temperature (22:3)C and

humidity<70%.

‘Cafitration Equipment used (MATE critical for calibration)

Primary Standards Ds Cal Date (Calbrated by. Certficate No) 7wc-¢vm
Power Meter  NRP2 108277 24-Sep-21 (CTTL. No J21X08328) Sep-22
Power sensor  NRPSS 104291 24-Sep-21 (CTTL. No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No Z22-80007) Jan-23
Secondary Stancards Ds Cal Date (Calibrated by. Certficate No.) Scheduled Calibration
Signal Generator E4435C | MY49071430  13-Jan-22 (CTTL, No. J22X00408) Jan-23
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No J22X00408) Jan-23

Name Functon Signature

il by Znao Jing | SAR Test Engineet )

Reviewsd by, UinHao |un-a.- \m‘pg

A9pioved by QiDamuan | SAR Proect Leader St

Issued: Apel 8, 2022
memvdmmwmmmummmm approval of the ladoratory
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Glossary:

TSL 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 lov\'ho 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
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and |n-rpu-m Parameters:

*  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.

* 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
paraliel to the body axis.

« Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low

power. No uncertainty required.

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

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

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

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

A
‘ The reported uncertainty of measurement is stated as the standard uncertainty of
‘ Measurement multiplied by the coverage factor k=2, which for a nommal distribution

Corresponds to a coverage probability of approximately 95%. |
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY astar 1
DASY Vorsion T Dikaeva - Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation r
| impedance. transtormed to feed 1
Phantom | Triple Fiat Phantom 5.1C I = 2 ame
——— ————— e | Retum Loss -
Distance Dipole Center - TSL 10mm witn Spacer o7 -
Zoom Scan Resolution ox, dy. dz=Smm General Antenna Parameters and Design
Frequency 2450 MHz 2 1 MHz
Elactrical Detay (one direction) 1.008 ns
Head TSL parameters
and caiey appled
Tempersture Pormittivity Conductivity After long term use with 100W radiated powe. only 8 siight warming of the dipole near the feed-point can
be measured
Nominal Head TSL parametars 20°C 92 | 180 mnom
Messured Head TSL parameters 220202)°C W526% ll?ﬂwmxﬂ" The dipole is made of standard seminigid coaxial cable The center conductor of the feeding line is directly
- connected to the second anm of the dipole. The antenna is therefore short-ircuited for DC-signais. On some
Head TSL temperature change during test «10'C — | — dm'ﬂlﬂﬂll small end caps are acded 1o the dipole arms in order 10 Improve matching when
1o the position as explained in the "Measurement Conditions” paragraph. YmSARmnnu
SAR it TsL Mwnuwvxﬂr::::::muummwnhs
cm’_(1g) of Head TSL Condition =il connections near the feed-point may be o e
SAR measured 250 mW input power 132Wig
SAR for nominal Head TSL parameters normaized 1o TW 53.0 Whg £ 188 %
! Los 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 1 SPEAG
SAR for nominal Head TSL parameters nomaizedto IW | 24.7 Wikg £ 18.7 % (k2)
Certific 22 of
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DASYS Validation Report for Head TSL Date: 2022-04-01
Test Lat : 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” AL o w1856 ¥ 5505 TAT

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

ST LA AR W

« Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz: Calibrated:
2021-05-26

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

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

+ Phantom: MFP_VS.IC (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: Messurement grid: dx=Smm,
dy=Smm, dz=Smm

Reference Value = 104,6 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.0 Wkg

SAR(1 g) = 132 W/kg; SAR(10 g) = 6.15 W/kg

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 W/kg
a8
0
=
a0 1 mn2moe T e 2o 00 WY
-17.59
21.99 " Pl
0dB =22.1 Wikg = 13.44 dBW/kg
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CALIBRATION LABORATORY b
Add: No.52 HusYuanliel Road, Haidian District. Being, 100191l cumm Ad: No.52 Hi YuanBet Road, HakSlen Distrct, Beijing. 100191, Ching
Tob +86-102006332512  Fax +86-1042300633-2504 Tek +Bo-10-425046332079 - Fax: +86-10-62304633-2504
Eomail. ctl gchinart! com Unpowwwchingilcn F-mail ct) sechinatt com W ww chinart cn
Client SGS-CN Certificate No:  222-60108
_— e S
TSL tissue simulating liquid
sensitivity in TSL/ NORMx.yz
Object NA not applicable or not measured
Catibration Procedure(s) =
ng to the
a) IEC/EEE 62209-1528, Procedure bt The of Specific Absorption
o Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration March 31, 2022 mmc«v:m nication Devices- Part 1528 Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mmmmmmmmmmmummu b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"
(s with are given on the
7ooas nd ave part o e cortions. o Additional Documentation:
) DASY4/5 System Handbook
Al calibrations have been conducted in the Closed laboratory facilty: environment lemperature (22:3)C and mewlmﬂhmm
humiday<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.

AnmnanlnmmmTSL The dipole is mounted with the spacer to position its feed
below the center marking of the flat phantom section, with the arms oriented

panlnlwhbwyl

2 21 - Food llmpodommdeLos These parameters are measured with the dipole

2""‘*2' :C L :ﬁ::m; m mur?.::: liquid filied phantom. The impedance stated s transformed from the

measurement at connector to i
I MMZN:PEAGLN-: Eumnov M) il s b usmmw the feed point. The Return Loss ensures low

Caiibration Equipment used (MATE critcal for calibration)

Primary Standards n# ___Cai Date (Calibrated by, Certificate No) _ Scheduled Calibration
Power Meter  NRP2 108277
Power sensor NRP8S | 104291
Reference Probe EX3DV4 | SN 7307

DAE4 SN 1856 | 1| 12-4an-22(CTTL-SPEAGNo.222-80007) Jan23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point
| No uncertainty required.
Swnderds | ID#,  Cai Date (Caibrated by, Certficate No) _ Scheduled Calibration *+  SARmeasured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL. No J22X00409) Sen23 * SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network ES071C | MY4811( ! TTL
Ansiyzer 0673 14-Jan-22 (CTTL. No.122X00408) Jan23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the

nominal SAR result.

Name Function
|
Comrmesty s | s Tenrone 5 \ B 1 0 T
Reviewed 3 = Cuvupon
by unes | [sAR Toxt Enginaer < M ‘ % i i

osomstn o] | saR P e == |
Issued: Apni 8, 2022 i ‘
mmmmmhmwmummwamw

Centificate No: 222-60108 Page 1 0f6 Centificate No: 22260108 Page 2 of 6
" in Colaboration with " in Colaboraton with
TTL oo o n o CAICT 77L s p e 8 g CAICT
CALISRATION LABORATORY CALIBRATION LABORATORY
A No.52 Has VesmBel Road, Haidion Disvict Befing, 100191, Ching Adt No 2 oYl Reod Vil Dl B, 10011, Chin
Tek +86-0-A004632079  Fax 446-10-62304611-2904 SAI0ABOMIN x84 104250
p o a0 il S s Sy
u.:;mmu Appendix (Additional assessments outside the scope of CNAS L0570)
P page 1
DASY Version | DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extapolaton
Phantom Trile Flat Phantom 5 1C [ el oo l el
Distance Dipole Center - TSL. 10 mm | with Spacer I o ez
Zoom Scan Resolution | dx, dy, dz = 5mm | General Antenna Parameters and Design
Froquency I 2600 MHz £ 1 MHz |
Electrical Delay (0ne direction) | 1053 ne
Head TSL parameters
T
Tomperature | Pormitivity 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 1.96 mho/m hamanmnd.
Measured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon maw-:wmofmm:':mw omia cate. The canter conducior of the feeding ine s drecty
Head TSL temperature —t] <0 = = connected second arm dipole. The antenna is therefore short-circuited for DC-signals. On some
Licecdei | [ of the dipoles, smal end caps are added o the ipole arms in order 1o improve matching when loaded
‘according to the positon 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 Standard
o omwioal proe—omy ] No sxcessive force mustbe appled o he dipole ams, because they might bend o the soidered
SAR measured | 250 m ingut power 137 Wiy 3
SAR for nominal Head TSL parameters | normatzed o W 54.8 Wikg 2 18.8 % (k=) |
SAR averaged over 10 cm’ (10 g) of Head TSL | Condition dcNionsl RUY Dot
SAR measured 250 mW
] ot | savig -
SAR for nominal Head TSL parameters | romauedio W | 45Whg 187 % (k2)
Certificate No: 222-60108 Page3ofs Centificate No: 22260108 Page 4 of s
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Tel: +B6-1062304633-2079  Fax: +86-10-62304633-2504 ok o8 1000 P ob-1043304
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DASYS Validation Report for Head TSL. Date: 2022-03-31

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1158
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:

Impedance Measurement Plot for Head TSL

»  Probe: EX3DV4 - SN7307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
20210526

« Sensor-Surfuce: | 4mm (Mec Surface Detection) iy | [

«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 - 5 S B s oy

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 1 i
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 dB

Peak SAR (extrapolated) = 29.0 Wkg

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

Smallest distance from peaks to all points 3 4B below = 8.9 mm

Ratio of SAR at M2 to SAR at M| = 47.5% T

2.0000008 S 49938 0 -6.4M1 0 Bades

Maximum value of SAR (measured) = 23.4 W/kg [
a8 I DS )
L]
pere P = .o P misoe @l
4.40
-
-18.81
2m | & 1
0dB = 23.4 W/kg = 13.69 dBW/kg
Certificate No: 22260108 Pagesofs Centificate No: Z22-60108 Pagesofs
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SGS-CN Certificate No:  222-60187

'CERTIFICATE Y, 3 Glossary:
o = 3 = TSL tissue simulating liquid
ConvF sensitivity In TSL/ NORMx,y,z
Object D5GHzV2 - SN: 1095 NA not applicable or not measured
Calibration Procedure(s|
) FF-211-003-01 Calibration Is Performed According to the Following Standard:
Calibration Procedures for dipole validation Kits o) ECIERE 62200-1825, “Moasurement Procodure for The Assossmantof Spociic Absorption
i s Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Jme 1,202 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHZ 1o 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
pages and are part of the cerificate Additional Documentation:

©) DASY4/S System Handbook
Al calbrasons have bosn conducied i the closed Iaboratory faciy: environment temperates (2131
by o e thods Applied and Interpretation of Parameters:
i S ssuroment Condons.Further elas are valabl fom the Vallaton Repor t i end
of the certficate. Al figures siated in the certficate are vakd at the frequency indicated.
« Antenna Parametors with TSL: The dipole is mounted with the spacer to positon s feed
point exactly below the center marking of the flat phantom seciion, wilh the arms oriented
paraliel to the body axis.

)

Primary Standards o# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
PowerMeter NRPZ | 106277 24-Sep-21 (CTTL. No.J21X08325) Sep22 « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
Powersensor NRPSS | 104201 nsum (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the
S Coeiz2) e measurement at the SMA connecior to the feed point. The Return Loss ensures low
d power. No uncertainty required.
DAGS SIS A2Wn2CTTLSERANO2Z2 00000, e «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncarian reauked.
Secondary Standards D#¥ Cal Date (Calibrated by, Certificate No.) Scheduled Calibration . measured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MYAS07143013-Jan 22 (CTTL, No. J22X00408) L AR nommakast SAR s massured pormalzed to input power of 1 W at the antenna
1C | MY46110673 TTL, No.J22X00406) Jan-23 connactor.
+ SARor nominl TS paramelers: The messured TSL parameters ar used 0 calciale the
nominal SAR res:
Name Function ignature.
O by: 2Znao Jing ‘SAR Test Engineer b0 The reported uncertainty of measurement is stated as the standard uncertainty of
- Measurement multipied by the coverage factor k=2, which for a normal distribution
Reviewsd by: LinHeo ‘SAR Test Engineer ﬂfa{; Carresponds to a coverage probability of approximately 95%.
Aoproved by: Qi Dianyuan SAR Project Loader = S - o
Issued: June 6, 2022
Cenificate No: 22260187 Page 1 of 10
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CALIBRATION LABORATORY e e CAUBRATION LASORATORY
o R SO e ——,
s et
e e
Measurement Conditions Head TSL parameters at 5300MHz
p— : —
o ET = —— R TR
Extrapolation ‘Advanced Extrapolation Nominal Head TSL parameters 20'c 89 | 476 mhaim
Phantom “Triple Flat Phantom 5,1C ‘Measured Head TSL parameters (220:202)'C 35226% AT3mhoim 6%
Distance Dipole Center - TSL. 10 mm win Spacer Head TSL temperature change during test <10°C — | —
———— ot e im | cnarmesv: g e
Sl e SAR result with Head TSL at 5300MHz
5300 Wbtz £ 1 Wz 1 o’ (1 ghot Hend TSL Condiion
sy St ek i p T |
800 Mbr 2 1 Wbls ‘SAR for nominal Head TSL parameters. normalized fo 1W T9.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
e TR T
i R o [T
S e T
Nominal Mead TSL parameters 20'C %0 4.6 mham Lol pm— e
Moasurod Head TSL parameters (220202)°C 3426% | 4E2momie% Head TSL parameters at 5500MHz
T e s = =
temper change Ing Te S
SAR result with Head TSL at 5200MHz Nominal Head TSL parameters 20°'C 388 4.96 mhoim
cm’_(19) of Head TSL Condlion | Measured Head TSL parameters. (220£02)°C MB26% 494 mhaim £ 6 %
e e T e cease = o
‘SAR for nominal Head TSL paramaters ‘normalized to 1W TTEWikg £ 24.4 % (k=2)
SAR averaged over 10 cmt’ (10 ) of Head TSL. Condtion SAR result with Head TSL at 5500MHz.
s T T T Lo (gtmmarae | Goon
Loes SAR meosured 100 i nput powar s28wig
R e T T
Lo b Lic.) ‘SAR for nominal Head TSL parameters normalizedto TN | 825 Wikg 2244 % (ke2)
SAR sveraged over 10 om’ (10 g) of Head TSL. Condiion
AR meesured o rotpover | 234Wing
Y T p— roizeato | 73 Whgt 2% 00
Centificate No: Z22-60187 Pagedof 10 Cestificate No: 22260187 Page 40f 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 | Parmitivty Conductivity
Nominal Head TSL parameters 20°c 385 507 mholn [ mpscance. wensformed o foed einc T 105050 |
Moasured Head TSL parameters. (220402)°C UT26% | SO5mhaimz6% | Reten Loss | 2358 |
Wead TSL tomperature change during test | <1.0°C = =
— Antenna Parametors with Head TSL at 5300MHz
SAR rosult with Head TSL at 5600MHz
em’ (1) of Head TSL Condition Impedance, transformed to feed point | 4740-24200 |
SAR measured 100 i inpust power suwg | [ Rotum Loss: 29588 |
SAR for nominal Head TSL parameters. normakzed 1o 1W 80.8 Wik W\ﬂ
? a ppanes Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10 g)of Hesd TSL Conditon
SAR moasured 100 i input power 230wy Impotiance, ranstome 1 feed point | %030-4260 B
SAR for nominel Head TSL parsmeters nomatzedio IW | 229 Wik £ 242 % (ke2) [ Rotorn Loes | 218
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Teoersee | Borsiiy Condoaiblty impedance, ranslcemed o feed point | 54504200
Nominal Head TSL parameters. z0C 3 527 mhom [Roumices [ ™)
Measured Head TSL parameters. (220202)°C 34426% 526 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 [ impodance, transtormed to feed point 51505810
cm’ (1 g) of Head TSL Condiion | e 1 24908
SAR measured 100 mW input power 771 Wka
‘SAR for nominsl Head TSL paramaters normalized o W | 76.7 Wikg 2 24.4 % (k=2)
‘SAR averaged over 10 i1’ (10 g) of Head TSL. Condtion -
SAR messured 100 mW input power 216Wha
SAR for nominal Head TSL porameters normaized o W | 21.5 Wikg £ 242 % (k=2)
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General Antenna Parameters and Design

[ Bectricst Desy (ene arection) ) | 1.101 08
Ater long 1
be measured,
. The center conductor
The for DC-signals. On some
loaded
the * paragraph.
affected by this change. o

applied ipole the soldered
‘connections near the feed-point may bs damaged.

Additional EUT Data
[wentoctresty | s |
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A0 No 52 HheaYuanbes Kowd, Huidian Disric. Beging, 100191, Chisa
Tel +h6-10.4232117

Pl cllchim com  bege v caktac.ca
DASYS Validation llvoﬂ for Nud TSI. Date: 2022-06-01
Test Laboratory: C’

DUT: Iwohmk:'l’yp- nsonzvz erial: DSGHzV2 - SN: 1095
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
Froquency: 5500 MHz, Frequency: 5600 MHz. Frequency: 5800 MKz, Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz; o = 4.62 Sim; &, = 35.39
Medium parameters used: { = 5300 MHz;
Medium parameters used: f = 5500 MHz;

Medium parameters used: f = 5800 MHz:

Phantom section: Right Section

Measurement Standard: DASYS (IEEENEC/ANSI C63.19-2007)
DASY5 Configuration:

«  Probe: EX3DV4 - SN7464; ConvF (5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,
5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;
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 g) = 2.27 Wikg

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

Ratio of SAR at M2 1o SAR at M1 = 65.5%

Maximum value of SAR (measured) = 19.0 Wikg

Cenificate No: 22260187 Page kof 10

&777. 5 v ecsg CAICT
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Fast cngebamicom  Miwmcaitacan

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
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 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

Calibration /Pin=100mW, d=10mm, =5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
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 /Pin=100mW, d=10mm, f=5800 MHz/Zoom Sca

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, -
Reference Value = 62.13 V/m; Power Drift = -0.06 dB

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 £ S
0dB = 18.7 Wikg = 12.72 dBW/kg
Certificate No: Z22-60157 Page9af 1o
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Tmpedance Measurement Plot for Head TSL

TR oy v 10O Ve 6 (1)

eaRER
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z data acquisition electronics
CALIBRATION CERTIFICATE Connector angle information used in DASY system to align probe sensor X
to the robot coordinate system.
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Calbration Procedure(s) FEZ11:002.01 Methods Applied and Interpretation of Parameters:
Calbeation Procedure for the Data Acquistion Elecironics « DC Voltage Measurement. Calibration Factor 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
Calibration date: July 14,2022 voltmeter in the respective range.

This calibration Certificate documents the traceabisty to national standards, which realize the physical units of
are given on the following

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

pages and are part of the certificate.

The report provide only calibration results for DAE, it does not contain other

Al calibratic [ il "
calibrations have been conducted in the closed laboratory facilly: environment temperature(zzs3yc and performance test resuts.
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Issued: July 20, 2022
approval
Centificate No: 22260275 Page 1063
Centficate No: 22260275 Page 2002
B e .
=
&777 s peag CAICT
Sl CALBRATION LABGRATORY —
A48 N Hus Vel Moot Hsklan D, Belng, 100191, China
T B 1023040332117
Eral anotacm | Mdhmsinsce
06 Voltage Massuremant
- Canvarter Resalution namsinal
A g WSBei.  fllmgr= 400, «200m
LowRange:  1LSB= smv ull range -
Dasy T Ti, 3 e st B g
[ cattraton Factors X ¥ z
mgn Range 403 347 +0.15% (k=2) | 402.759 + 0.15% (k=2] | 403.242 +0.15% (k=2)
Low Range 358151 +0.7% (k=2) | 384044 + 0.7% (k=2) | 354827 +0.7% (k=2)
Connector Angle
‘:unmcﬂrnnn\imuwwnmsvwﬂw e s1e

Cenificats No: Z22-60275 Page30f3

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-an spx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at .8gs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
i issues defined therein. Any holder of this document is

Attention is drawn to the lii ion of liability, il ification and jur
advised that information contained hereon reﬂects the Company s flndlngs at the time of its intervention only and within the limits of
Client’s instructions, if any. The C ility is to its Cllent and this d does not 1t parllss to a

sole
transaction from exercising all their nghtg and obhgatlons under the
except in fuII wlthout prior wrmen approval of the Company. Any unauthorlzed alteration, for%ery or falslficatlon of the content or
y he fullest extent of the law. Unless otherwise stated the
results shown |n thxs test report referonl (o the sample(s{ tested and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.10, Weiye Road, Innovation Park, Kunshan, Jiangsu, China 215300 1(86-512)57365888  f(86-512)57370818  www.sgsgroup.com.cn
IFH c RWHBEELEGELRI0S @4 215300 1(86-512)57355888  f(86-512)57370818  Sgs.china@sgs.com

Member of the SGS Group (SGS SA)

ENC Laborato) UiginsersSS

Test Report Form Version:



Compliance Certification Services (Kunshan) Inc.
Page: 22 of 26

3 EX3DV4 - SN 7767

Gallorstion Laborstory of Calibration Laboratory of S Schuwzmiac Kallirdenst
Schmid 8 Part Schmid & Partner [P ool it
Engineering AG Engineering AG S Swias Catiraton Suvics
it G e Pt pikabing Zaughmasrassa 43,0004 Zrch, Sutzariare
Accrdiud by e Swias Acrdtaton S (SAS) D LT T e ————— Accredtaton No: SCS 0108
“ oo
Milsrs Agroomant 1o 8 resogvion of cobeaton cutces
: Glossa
Ches | SGS-CN (Auden) Cuttcataio | EX-7767_Oct22 A
e e i SR e TS tssun srwlatng v
NORMyz sansithity in froa space
Cane sy 1 TSL/ NOR
[ cAuBRATION cERTIFICATE o Godeconpressonpan
- ~ — - cF ‘ot factor (1/cuty_cycle) o the AF signal
— ABCO  mociston cepsncen inearzaton paraneters
oxjoa EXIDVA - SN:7767 il S o e T
narmal to probe axis - omos
Comionroades) QA CAL-D1.v9, QA CAL-128, QA CAL-146, QA CAL-235, Gomector e nkrmation ssed m DASY sonsorx
QACAL25v7
Calibration procedurs for dosimetric E-isd probes Calibration is Performed According to the Following Standards:
) IEGHEEE 52207.1528, For
Caerason catn October 28, 2022 Fro; Han e Dovies - part 1528: Human
oda, 1510 Gray Cetoonr 2020
b) KDB 255664, "SAR Measurement Roquirements for 100 MHz 1o 8 GHZ"
Methods Applied and Interpretation of Parameters:

y 5 on * NOPM.: asasoad fr E i polrzaon . 1 <900WRZ n TEMcl (> 1800NH: 22 wavquice). Nosutxyz
SLisee

Cabtton Eauipment used (MBTE ertical for ealbraton)

wnwu:-»\mmyz Samancy, Froquency i
., requ i o

+ DCPxyz: OCP are numerical oce
oes not depend an traquancy nor meda.
- PR

y2 VRxyz: A8, C,

ipend o0 trequ VA is e maimum

calitvation rango exprassed in RMS votage acrass fhe dode.

800MbHz) Temperatura Transter Standard for
' 1> 800Nz, The
(alpha. depth) of which typical

i)
O&-Apr-16 (i Fouse chock Jun22) | howse chedk inciay. The sarokiiy i T2
0F-Apr-16 [In house chesk Jun-22] T AS—.
OF-ApTE (I ek T I Conv‘Aw- ~,mucw:mnmsw.mruwm«wcn Shows extercing the valdity rom
AB)MN;I& +100MHz.
n r
fame Functon s  Sonsr Ot Tha
No ol
Galbemtec by Acona Geogiados Laboraoey Tochncan A;Ii_’{ + Comecer Aol e
[r— Swnkm [r— S f
: usac: e 1, 2022
Gertécata No £X.7767_0cizz Page 1018 Corticate No: EX7767_0ctz2 Page2ale
EX3DV4 - SNTT6T Octobier 28, 2022 EXIDV4 - SNTT67 Octooer 28, 2022
Parameters of Probe: EX3DV4 - SN:7767 Parameters of Probe: EX3DV4 - SN:7767
Basic Galibration Parameters | Other Probe Parametors
[ [ Sovwrx | Semsorv | SemorZ | Umetke7 Tangular
Hare (VTG X [ osr |  om I T Taan
oor i & [ ws | s | e | e Snabkad
dsstiag
Calibration Results for Modulation Response J57am
i T TR o T ST e o
e | doi o8 | mv | dew | Unct -
i | k=2 25mm
TW X[ 000 | 600 | 190 000 | 1847 IEN | H4T% | Probs Tip 1o Sansor X Calbraiian Poin T
(YO0 660 | i IS 2al | | Proba Tip o Sansor ¥ Callbration Port
| | o
| [Z1 0086  wod | 150 175 Probe Tip i Sensor Z Caltration Point 1mm
| i Pesammanded Maisursment Distance from Surface Tamm

facior k=2,

Tt 2 e o L ey e oL e e
lu Jmaartzxion paraTats” ke tarty bar manmum pectied fled streng il

Gorthcata No: E%.7787_0riza Pca 5ot Gorticain No: EX 776707 Fatetn

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-an spx and, for electronic format documents,
subject to Terms and Conditions for E at .8gs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
Attention is drawn to the limitation of liability, indemnification and jurisdiction ssues defined therein. Any holder of this document is
advised that information contained hereon reﬂects the Company's findings at the time of its intervention only and within the limits of
Client’s instructions, if any. The Ci i is to its Cllent and this d does not 1t paruss to a
transaction from exercising all their rlghts and obllgatlons under the
except in fuII wlthout prior wrmen approval of the Company. Any unauthorlzed alteration, for%ery or falslﬂcatlon of the content or
may be pi he fullest extent of the law. Unless otherwise stated the
results shown |n thls test report referonl to the sample(s{ tes(ed and such sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

AT o
Inspecnon & Testing Semces g
3

or email: CN.Doccheck@sgs.com
Comp No.10, Weiye Road, Innovation Park, Kunshan, Jiangsu, China 215300 1(86-512)57365888  (86-512)57370818 ~ www.sgsgroup.com.cn

ENC Laborator) ”“‘La'msm\Qes

fE I BUTBZEOLEHL0S  #B4% 215300 1(86-512)57355888  f(86-512)57370818  Sgs.china@sgs.com
I

Test Report Form Version: Rev01l Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.
Page: 23 of 26

[ - xaDvs - SNT7ET Gctter 28, 022
PParameters of Probe: EX3DV4 - SN:7767
R
Timn® Ralative. Canductivity’ | ConvFX | ComF ¥ ComFI | Alpha® | Deptn® Un¢
Permitalvity” m} imm | k=2
150 523 076 14.08 1406 14.08 000 1.00 #13.3%
& s ow 10 | e | teo | o | tm | e Frequency Respanse of E-Field
2] s ) w2 | 02 | wes | o | om | 0w (TEN-CHIH110 EXX, Wavoguide:22)
835 415 0,60 10.00 10.00 1000 043 058 120% 15
1780 w1 1o7 s | sm | ex | am | om | saem
1000 400 140 ag 881 891 033 085 2120% 14
em T 49 860 | e | meo | om | oss | steom
2300 k] 187 L 844 X0 o3 0.80 S120% 13|
2150 |2 180 524 | 821 | Ba | om | aso | stzew
2500 30 % 7 | 7w | 7w | o | o | sz o 12
wa_| wa o T | s s | om | s [ e oL
) 2t 6 | e e | om | 1w |eaw LN
w0 | wr v | e [ om | m | om | im | eaw 2 .
I T I T T T T T | .
100 arz 283 663 6y 683 Q.40 180 £131% ’
an s 38 680 | B30 | 830 | a0 | 170 | ewmrw g 09
4400 L) a4 a17 817 617 040 170 Ha.“\‘ g
4600 3|7 404 645 B1S 815 oA 1.7 +13.1% = o8
4800 384 425 6.13 8.13 e13 LR 1.60 ]
=0 %3 o e | sw | sor | es | o7
B20g 360 458 565 585 588 040 1.80 418.1%
5300 89 a8 548 548 548 040 .80 £13.1% 0.8/
5800 356 498 530 530 530 040 180 A131% |
5600 355 507 514 B4 S04 040 180 213.1% Q. ‘
Chw o - P e s e Ry I o S Y T st i =0
A5 ol thn ComF ws ity o =
: i e iy e S TG
43, 50 wd TO Mtz M iy 4-B4H, and Car &
P Rt i Unceraty of Frequancy Responsa ofE-fsd: 18.3% 2]
gt o A
o B et i e
e e
ey
S No: EX777 iz Fo 58 ot o BRI B2 v -
XDV - SN7TET Getooar 28, 2022 EXIOV - SNTTT Octoner 28,2022
Dynamic Range f(SARpesq)
(TEM call, e - 1800MHE
Recelving Pattern (¢), §=0° LA ERE
1600 Mz, TEM, 0 121800 Mz, Rz2.0°
. 9°0* R L 108
¥ = X
135, [y 125 T v
/ z / z -
Tot Tor 2
3
5
: ; 3
| Liaumiinle e e i w | 3
» G AT, S | T
N\, 10
28\ o 28 Sis & |
7770’ 3 -
102 0 1 10° ¢
SAR [mWiem?]
- ot compansated corpanzatea
as
g
P obeeee WO S = S5 < e | 2
08 !
g
I —— o
o ] (C] 0 e 30 2
Rot ) 1
- to0mste o0Mtx 10OMHz - 2500MHe
e e " ——
Uncantainty of Axial lsoropy Assessment: +0.5% (ke2) 10 107 10° v g
SAR [mWiem?]
- notcompansstsa compensstoc
Urcartainty of Lnaarly Assassmant: £0.6% k<2
Garlicare Nox EXC7787_0ci22 Page7al0

ENC Laborato) UiginsersSS

Test Report Form Version:

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessible at http://www.sgs.com/en/Terms-an spx and, for electronic format documents,

subject to Terms and Conditions for Electronic Documents at .8gs.com/en/Terms-and-Conditions/Terms-e-Document.aspx.
i issues defined therein. Any holder of this document is

Attention is drawn to the lii ion of liability, il ification and jur
advised that information contained hereon reﬂects the Company s flndlngs at the time of its intervention only and within the limits of
ility is to its Cllent and this d does not 1t parllss to a

Client’s instructions, if any. The C y's sole

transaction from exercising all their rlghts and obhgatlons under the

except in fuII wlthout prior wrmen approval of the Company. Any unauthorlzed alteration, for%ery or falslficatlon of the content or
may be pi he fullest extent of the law. Unless otherwise stated the

results shown |n thxs test report referonl (o the sample(s{ tested and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,

or email: CN.Doccheck@sgs.com

No.10, Weiye Road, Innovation Park, Kunshan, Jiangsu, China 215300 1(86-512)57365888  f(86-512)57370818  www.sgsgroup.com.cn
IFH c RWHBEELEGELRI0S @4 215300 1(86-512)57355888  f(86-512)57370818  Sgs.china@sgs.com

Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.

Page: 24 of 26

EX30V4 - SN-7767

Daaion

Cartitcata No: EX.7767_0c22

October 28, 2022

Conversion Factor Assessment

121900 MHz, WGLS R22 (H_coniF)

SAR [(WgIV

- snwyeal measued

Deviation from Isotropy in Liquid
Ervor (¢.9), 1~ 900 MHz

a8 -0 04 -0 02 04
Uncertainty af Spharics

gy Assessment

Pagesota

AT H] 3

Inspec jon & Testing Services &

\\

Test Report Form Version

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed
overleaf, available on request or accessmle at http://www.sgs. comlen/Terms and-Conditions.aspx and, for electronic format documents,
subject to Terms and C for at htf

Attention is drawn to the limitation of Ilablllty d ification and jur i y hol is document is
advised that information contained hereon reflects the Company's flndlngs at the time of its intervention only and within the limits of
Client’s instructions, if any. The Company’s sole responsibility is to its C||enl and this d does not 1t parllss to a
transaction from exercising all their rights and obligations under the

except in fuII wlthout prior wrlﬂen approval of the Company. Any unauthorlzed alteration, for ery or falsmcatlon of the content or

may be pi he fullest extent %tha law. Unless otherwise stated the
results shown |n th:s test report referonl (o the sample(s{ tesled and such sample(s) are retained for 30 days only.

Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
Doccheck@sgs.com

or email: .Docchecl 5.com
No.10, Weiye Road, Innovation Park, Kunshan, Jiangsu, China 215300 1(86-512)57355888  f(86-512)57370818  www.sgsgroup.com.cn
fE IR BUTBEFEOLREHELKI0S B4 215300 1(86-512)57355888  f(86-512)57370818  Sgs.china@sgs.com
1
: RevOl

Member of the SGS Group (SGS SA)



SGS

Compliance Certification Services (Kunshan) Inc.

Page: 25 of 26
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 -32.5 -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 /
2023/6/7 -22.9 -2.23% 51.6 -0.4
Dipole D2000V2 SN 1041
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/6 -34.9 / 48.4 /
2023/6/6 -33.5 4.01% 49.1 -0.7
Dipole D2300V2 SN 1096
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Head Liquid
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 /
2023/6/1 -23.1 2.12% 45.6 0.5
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 /
2023/6/1 -28.8 2.37% 46.9 0.9
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 /
2023/6/1 -27.6 -0.73% 50.8 -0.5
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 /
2023/6/1 -23.6 1.67% 54.9 -0.4
Dipole D5GHzV2 SN 1095 for 5800
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.9 / 51.5 /
2023/6/1 -24.3 2.41% 51.0 0.5
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