Compliance Certification Services (Kunshan) Inc.

SGS

Page: lof24
Appendix C for KSCR240300047301
Calibration Certificate

Object | Apply No Model SN Calg);fglon ggﬁbdrztt?o?\f
O 1 D750V3 1188 2022/03/29 | 2025/03/28

X 2 D835V2 4d114 2022/03/31 | 2025/03/30

N 3 DI00V?2 1d079 2022/06/07 | 2025/06/06

X 4 D1800V2 2d170 2022/03/31 | 2025/03/30

_ X 5 D1900V?2 5d136 2022/06/07 | 2025/06/06
Dipole ™ 6 D2000V2 1041 2022/06/06 | 2025/06/05
N 7 D2300V2 1096 2022/03/31 | 2025/03/30

X 8 D2450V2 817 2022/04/01 | 2025/03/31

X 9 D2600V2 1158 2022/03/31 | 2025/03/30

O 10 | D5GHzV2 1095 2022/06/01 | 2025/05/31

DAE X 11 DAE4ip 1826 2023/12/27 | 2024/12/26
Probe X 12 EX3DV4 7833 2023/08/24 | 2024/08/23
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1 Dipole

1.1 D750V3 - SN 1188

n Colleboration with " InCotaborson wen
| 2w %CNAS"“ CAICT C e CAICT
4052 ol Rl D, B, 10191 Sl 5 A No.52 HmYuaniei Road, Habdian Distric, Beiing. 100191, China
Tek +86- 1062346332512 Fax: +86-10-6230461 DDA o D430 ok
Eomail: el schinatt] com Wﬂ E-mail. cuby
Client
Glossary:
TSL e simulating liquid
ConvF umnwnyln TSL/ NORMx, yx
Object D750V3 - SN: 1188 NA not applicable or not measu
Calibration Procedure(s) FF-211-00301 5 gt
a) IEC/IEEE 62200-1528, Pwetdunlw"h Specific Absorption
Rate of H mmmnMnmememmM-Manm
Caiibration date: March 28, 2022 Wireless Communication Devices- Part 1528: Human Modeis, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mmwmwmmn national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(si) are given on the following
Fhows s e pan f e oarSice <) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facility: environment temperature (22¢3/C and Methods Applied and Interpretation of Parameters:
humidity<70%. *  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated
Calibration Equipment used (MATE critical for calibration) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Stancards Cakbrated parallel to the body axis.
Primary Spndords Ji, _DF Col Dule Iucasion No__Sdeiied Dabracr «  Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
Powsr Meter  NRE2 1oea77 24-Sep-21 (CTTL, No.J21X08326) Sep-22 positioned under the liquid filled phantom. The impedance stated is transformed from the
Powerseneor NRPES | 104201 24-Sap-21 (CTTL, No.J21X08326) Sep22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 [ SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Standads | 1D# Cal Date (Calibrated by, Certficate No) __ Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input power.
S G EA438C | MY48071430 13-1an-22 (CTTL, No J22X00408) ) * 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.J22X00408) Jan-23 «  SAR for nominal TSL The measured TSL e i 1o caleuite e
nominal SAR result.
Name Function ire
Calibeated by i 4 v Wumwmdmmmh:ﬁmuhuwnﬂumm
e B | SAR Test Engineer 3 !J\_» the coverage factor k=2, which for a normal distribution
| < mmn-mmdamm 95%.
Poviededbr LinHao | AR Test Enginoer St iy
Appeoad by QiDanpan | SAR Project Leater =
Issued: Apnil 3, 2022
This calibration certiicate shall not be reproduced except in full without written approval of the laboratory.
Centificate No: 222-60103 Page 1 of 6 . Certificate No: 222-60103 Page 2076
&5 - " In Colaboration with
77 s b e a g CAICT Lsp e a g CAICT
CALIBRATION LABORATORY ——— CALIBRATION LABORATORY
Add: NoS2 Haidian Disrice, Be 91, China
Nniﬂﬁ-l'\-\:;’:nlh’:..l:-mlrmtlwwl China Tk o “’ “.V-""l"‘- T <I‘-lM\0::‘)—“m C
l-l ctt) achinasl com ttp:'www chimattl cn. I-I GM-! hep www chinanl cn
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 V2104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation -
o o |:mm‘mbum | suo’v’:m
Distance Dipole Center - TSL 15 mm with Spacer | [ Retam Loss ] -2,
Zoom Scan Resolution o dy.dz =5 mm | General Antenna Parameters and Design
Froquency 750 MHzZ £ 1 Mz
| [ Evectrical Detay (one directony I 0947 ne
Head TSL parameters
appled
Temporature | Pormittvity | Conductivity After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C | a0 | 050 mhom be messured.
Measured Head TSL parameters @20202)°C [ 41426% | 089mhom26% The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding kine is directly
Hosd TSL temperatre change durng o] <10°C | = ‘ Gomne m;-;z:-am mm-mmwmuxm On some
according 1o the positon as explaned in the “Measurement Candiions” paragraph The SAR data are not
SAR result with Head TSL affected by this change The overall dipole length is still according to the Standard
o tigasavi | Condion ] wmmmuna:y:'mumm because they might bend or the soidered
SAR measured 250 mW Input power 207 Wig .
SAR for nominal Head TSL parameters normalized to W | 8.27 Wikg £ 18.8 % (ke2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
SAR measured 250 MW input power 1.37 Wikg [ ™ SPEAG
SAR for nominal Head TSL parameters normaized o 1W | 548 Wikg £ 18.7 % (k=2) |
Certificate No: 222-60103 Page3ofe Centificate No: 22260103 Page 4 ofe
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At No 53tV s Mo it g 10919, Chins Ad: No.52 Hiua VeamBei Road, Haidian District, Beijing. 100191, Chins
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DASYS Validation Report for Head TSL Date: 202203:29
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL
DUT: Dipole 750 MHz; Type: DTSOV3; Serial: D750V3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: = 750 MHz; o = 0,888 S/m: &, = 41.36; p = 1000 kg/m’
Phantom section: Right Section B b comtintincod
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) P i - auoiedi okl
DASYS Configuration

*  Probe: EX3DV4 - SN7307; ConvF(10.31, 1031, 10.31) @ 750 MHz: Calibrated:
2021-05-26
Sensor-Surface: |.4mm (Mechanical Surface Detection)

Phantom: MFP_VS5.1C (20deg probe tilt): Type: QD 000 PS1 Cx; Serial: 1062
DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Sean (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 1o all points 3 dB below = 18.9 mm

Ratio of SAR at M2 to SAR at M1 = 67.1% { A
Maximum value of SAR (measured) = 2.74 W/kg {

T T s mowe 0 |

Al
W Wb‘
-8.16

-10.20

0dB =2.74 Wikg = 4.38 dBW/kg

Certificate No: 22260103 Page S of ¢
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1.2 D835V2 - SN 4d114
% SasE: CAICT 775 =

A4 No 92 HosVessiei Road, Heidian Distit. fciing. 100191 ’%m Nl 50

Ao 2 HenYosmBl Rt adion Dlsic B, 10019, Ching

Tel: +86-10-62)04633-2512 Fax: +86-10-62304633-2504 Tel: +86-10-62304633-2079 Fax: +86-10-623046
mall ctigchiosslcom  Higu/wsshinati.cn il culigchinatiicom b/ wwwchinatl
Client SGS-CN No: 22260104
F ERTI -3, Glossary:
. TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Caibration Procedure(s) FFZ11-003.01 - i -
Caiibration Procedures for dipole validation kits a) IEC/IEEE 62209-1528, P for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Cattoralion dele: Maich 31, 2022 Wireless Communication Devices- Part 1528: Human Modeis, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabilty to national standards, which reakize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(SI). The nd the P y are given on the following
pages and are part of the certificate.

Additional Documentation:
) DASY4/5 System Handbook
nt ter 22837C and
Al ﬂllbf:;::l have been conducted in the ciosed laboratory facility: environme: mperature (2223) jed and I ot 6 Parsmetises:
By «  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 (M&TE critical for calibration) o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
‘Primary Standards D# Cal Date (Caiibrated by, Centificate No) __ Scheduled Calibration :l;d“::;'"r body axis. S— rod with the dibole
106277 2 21 (CTTL, NoJ21X08328) 2 . t Impedance and Return Loss: These parameters are measured wi ipol
ower Bl g2 o P21 { 4 Do positioned under the liquid filed phantom. The impedance stated is transformed from the
Power sensor 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 EX3DVA4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 refieolid power. No uncartainty 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 (Caiibrated by, Certficate No) _ Scheduled Calibration +  SAR measured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X004089) Jan-23 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
2 connector.
Nobwork Ansiiey EAQTICH MYAGTIORTS. 1430122 (CTTL, Mo.122X00406). b «  SAR for nominal TSL parameters: The measured TSL parameters are used to caculate the
nominal SAR result
Name Function u
Calibrated by: 2Znao Jing | SAR Test Engineer {‘ i} = 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
Reviewed by: Bisditil | AR Tost Epginer \m* ;% [ Corresponds to a coverage probability of approximately 95%.
| 1 4
Approved by: i Dianyuan | SAR Project u*v =

Issued: Apnil 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Cenificate No: Z22-60104 Page 1 of 6 Certificate No: Z22-60104 Page 20f6
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY 8 asfar 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
ey e RAP R Impedance, transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -2
Zoom Scan Resolution dx. dy. dz=5mm | General Anternna P and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 13078
Head TSL parameters
appied
Tenpomesr — Contucoy_| Ater long term use with 100W radiated power. only  slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C 5 0somhom | be measured.
Measured Head TSL parameters 220202)°C 41026% 091 mhom26% | The s of id cable. The ‘ of the e s di
Head TSL tomperature change during test|  <1.0°C = £ | connected to the second arm of the dipole. The antenna is therefore short-Circuited for DC-signals. On some
— of the dipoles, smail end caps are added 1o the dipole arms in order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
result with Head TSL. affected by this change. The overall dipole length is stil according to the Standard
1 om’ (1g)ofHeaa TSL Condition No excessive force must be appiied t the dipole arms. because they might bend or the soldered
SAR measured 250 MW input power 237 Wiy Y naged.
SAR for nominal Head TSL parameters. normakzed to 1W 940 Wikg £ 18.8 % (k=2)
10 cmt’ (10 g) of Head TSL Condition Additional EUT Data
SAR measured 250 mW input power 1.54 Whg
: [ Manutacturea by SPEAG
SAR for nominal Head TSL parameters normakzed to TW 6.12 Wikg £ 18.7 % (k=2)
Carifionss Np: 22260104 Pran3ofe Centificate No: 22260104 Page dof6
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A No.52 Hua YusnBel Road. Haidian Distric, Beijing. 100191, China ASd: No.S2 His Yuamblei Rowd. Habdian District, Befing. 100191, Ching
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D83SV2; Serial: DS35V2 - SN:
Communication System: UID 0, CW: Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.907 S/m: = 40.98: p = 1000 kg/m’
Phantom section: Right Section

Impedance Measurement Plot for Head TSL

Ty Wy Y0 06 Wt 5006 DY
51 W50 W IVI

Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)
DASYS Configuration:
«  Probe: EX3DV4 - SN7307; ConvF(10.13, 10.13, 10.13) @ 835 MHz; Calibrated:
2021-05-26

« Sensor-Surface: | 4mm (Mechanical Surface Detection) “»”"‘%\ il
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 . B i
«  Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 p
« DASYS2 52.104(1535); SEMCAD X 14.6.14(7501) [

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

dy~srm dr-Sem e e o0

Reference Value = 57,88 V/m; Power Drift = 0.04 4B

Peak SAR (extrapolated) = 3.56 W/kg

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 Wikg

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg

Certificate No: 722-60104 Page sof 6 Centificate No: 22260104 Pagesof6
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1.3 D900V2 - SN 1d079

i SL&nE cacT Grisiess CAICT

Ad: o 52 HoaVossiRowd, HadianDisic. Belg. 10191, Cins
o2 o R i i . K011 ity R i
il colgchinloom . bepvcaitacen
Cliont SGS-CN. Cortificate No: 22260184
P s Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Otiect DO00V2 L6H: 14070 NA not applicable or not measured
Cemicacn Pricadusels) FF211-00301 Calibration is Performed According to the Falowong aunam-
Calibration Procedures fo dipoi vaidaton ks a) IEC/IEEE 62206-1528, of Specific A
Rate of Human Exposure to Radio Frequency Fi Wt fwm Hand-heid and Body-mounted
Casibration date: June 7, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration 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"
pages and are part of the certficate. Additional D

ocumentation:
©) DASY4/5 System Handbook
All calibratons have been conducted in the closed laboratory facility: envircament temperature (2243/C and “.M Applied and Intarpretation of Parameters:
humidity<70%. Measurement Conditions: Further mlb are available from the Validation ﬁ.pm at the end
of the certificate. All fqur!l stated In the certificate are valid at the frequency indi
Antenna Parameters with TSL: The dipole is mounted with the spacer to mlkbﬂ its bed
point exactly below the center marking of the flat phantom section, with the arms oriented

Calibration Equipment used (MATE critical for calibration)

Primary Standards 0% Corificate No) __ Scheduled Catibration paraliel to the body a
o WFT—— 10T 24-Sep21 (CTTL, No J21X08326) . Sep22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
Power sensor NRPES | 104201 2450921 CTIL Mo 21x020) sep22 pasitioned under the liguid filied phantom. The impedance stated is transformed from the.

measurement at the sMAmnnmrw the feed point. The Return Loss ensures low

SN 7464 EXS-7484_Jariz) e refiected power. No uncertainty req
DAE4 SN1586  12.an-22(CTTL-SPEAGNG 222-60007) Jan23 «  Electrical Delay. Ontmy delay Eaor . SMA connector and the antenna feed point.
No uncertainty req
Secondary Standards | ID# Cal Date (Calibrated by, Certficata No) __ Scheduled Caibration +  SARmeasured: wmmnmmmanmmnwz
Signal Generstor E4438C | MY4S071430 13-1an22 (CTTL, No J22X00406) Tanz3 . f:: R normalized: SAR as measured, nomaized to an input power of 1 W at the antenna
ik bolbddi A TR No 00000 i « AR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result
Name Funceon Signature —
Calbrated by: 2Znao Jing SAR Test Engineer i The reported uncertainty of measurement is stated as the standard uncertainty of
N Measurement multiplied by the coverage factor k=2, wma- for a normal distribution
Reviewed by Lin Hao. ‘SAR Test Engineer #% Corresponds to a coverage probability of approximately 95¢
Apgeoved by: Qi Disnyvan SAR Project Leader
Issued: Jue 13, 2022
This except in rovel
Cerificate No: 222-40184 Page tofs Certificate No: Z22-60184 Page 2016

CTTL tpesg CAICT (TTL:' £hesg CAICT

T —— St e s
Tl 86 10.621008333117 e S
Eonl calichimtcon g cricaccn
iiemeimant Conditions Appendix (Additional assessments outside the scope of CNAS L0S70)
DSy 1
DASY Version DASYS? 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapoiaton Impedance, transformed to feed pairt [ 4810-6490
Phantom Trige Fiat Phaniom 5.1C (o ‘ ——
Distance Dipole Conter - TSL 15 mm win Spacer
Zoom Scan Resolution G dy cz=smm General Antenna Parameters and Design

Frequency
ik Ui 4 Electrical Defay (one directon) 1 131208

Head TSL parameters

Temperaturs | Pormittivity Conductivty | Aftor long term use with 100 radiated power, cnl
be measured
Nominal Head TSL parameters 20c | ais 097 mhoim
| Messured Head TSL parameters @20:02°C | 42126% | 098mhoms6% | The dipole centar conductor of
ipcle. The DC-signals. On some.
Head TSL temperaturs change during est | <10°C | — | = of the dipoies. order
g ined in the " parsgrapn. The SAR data are not
SAR result with Head TSL affected by this change. s

em (1) ot Hesa TS| Conation connections near the feed-point may be damaged. ’
SAR measured | 250 mW input power 276 Wy
SAR for nominal Head TSL parameters | romamedotw | 110wWag: 188 % ea)

! Additional EUT Data

SAR averaged over 10 car’ (10g) of Hesd TSL | Coniion
SAR measurod | 250w input power 178 Vikg Manufactured by SPEAG
| SAR for nominal Head TSL parameters [ nomaizeso W | 7oswWhg 2187 % ed) |

Certificate No: 222-60184 Page s of6 Centificate No: 222-60184 Page d0f6
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<TTL tpeag CAICT

Ad No.52 HusVuanBci Rowd. Habdlan Disrct, B, 100191, Chira
Tek +BA- 0421046332117
ol ctljpchnamoom i awwealctacen

DASYS Validation Report for Head TSL Dste: 2022.06.07
fest Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V
Communication System: UID 0, CW; Frequency: 900 M}
Medium parameters used: f = 900 MHz: & = 0.98 S/m: ¢, = 42.05; p = 1000 kg/m’
Phantom section: Right Section
surement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)
DASYS Configuration:

* Probe: EX3DVA - SN7464; ConvF(9.72, 9.72, 9.72) @ 900 MHz: Calibrated:
20220126

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

Electronics: DAES Sn1 556; Calibrated 01-12

Phantom: MFP_VS.1C (20deg probe tlt): Type: QD 000 PS1 Cx: Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x73Cube 0: Measurement grid: dx=Smn,
dy=Smm, dz=Smm

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

Peak SAR (extrapolated) = 4.20 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 = 65.8%

Maximum value of SAR (measured) = 3.71 Wikg

0dB =371 Wikg = 5.69 dBW/kg

Centificate No: Z22-60184 Page sofe

@ s boeag CAICT

Ada: Na 52 HeaVusnboi Rowd, Maidian Disct, Befing. 100191 Cina
Tek +80-10-62304633:2117
it

st accn

Impedance Measurement Plot for Head TSL.

Certificate No: Z22-60184 Page6ofs

1.4 D1800V2 - SN 2d170

. .,
i« Cotaporsmn wer R\Y) SRR
T7TIs p.e.a g SA s CAICT
b CNASu =~ =——"==
T Nl 2B
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Calibration date: March 31, 2022 ’

m-mmmmmmbmum which reaize the physical units of |
S1). The and the confidence probability are given on the folowing
Pages and are part of the certificate.

All caiibrations have been conducted in the ciosed laboratory facility. environment temperature (223 and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D# Cal Date (Calibrated by. Certificate No.) Scheduled Calibration
Power Meter  NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sengor  NRPSS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
| Reference Probe EX30VA | SN 7307 26.May-21(SPEAGNG EX3-7307_May21) May-22
DAE4 SN1556  124an-22(CTTL-SPEAGNG 222:80007) Jan23
Secondary Sndarcs || 1D Cal Date (Caitrated by, Certiicate No) __ Scheduied Calbration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No J22X004089) Jan-23
Network Analyzer ESO71C | MYAB110873 14-Jan-22 (CTTL, No.122X00408) Jan23
Name Function Signature |
Catirated by: Znao yg | SAR Test Enginoer 43 |
| Reviewea by. Linao | saAR Test Engineat N ﬂ# M0 |
Approved by |0l Dianyuan | 5AR Project Leadier e

Issued: Apnil 6, 2022
This calibration certificate shail not be reproduced except in full without written approval of the laboratory.

Centificate No: 22260105 Page 1of6

e CAICT
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Add: No.52 Hua VianBiel Road, Haidian Disrict, Beifing, 100191, Ching
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
of the certiicate. All figures stated in the certficate are vaiid 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 Retum 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

v

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

nominal SAR result.
—

]
[ The reported uncertainty of measurement s stated as the standard uncertainty of |
[ Measurement the coverage factor k=2, which for a normal distribution |

by
Corresponds to a coverage probability of approximately 85%. ‘
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 | 2104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation |
! Impedance. ranstormed to feed point [ 47902540
Phantom Triple Fiat Phantom 5.1C |
| Rotum Loss | -29.408
Distance Dipole Center - TSL 10mm | with Spacer =i
Zoom Scan Resolution O, dy. dz =5 mm General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mz
[ Electrical Delay (one directon) | 1118 ns
Head TSL parameters
apped
| Temperature | Pormitivity Conductivity After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
T be measured.
Nominal Head TSL parameters | 20°C | 400 1.40 mha/m
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmmmammmmgm
- connected to the second arm of the dipole. The antenna is therefore shor-circutted for DC-signals. On
Hoad TSL temporature change during test|  <10°C | — | of the dipoles. smail and caps are added 1o the dipole arms in order 10 improve matching when
‘according 10 the position as explained in the 3 The SAR data are not
SAR result with Head TSL wwuum&m:&m-mmnn
FPET- M| v T = Nomcasshe borce % appled o e ool ams because ey might bend o e sckdered
SAR measured | 250 mw inputpower | 9.73Whg
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
: " Additional EUT Data
SAR averaged over 10 cr’ (10g) of Head TSL. | Condtion
SAR measured 250 m input power | 5.11Wag [ Manutacturea by I SPEAG
Bﬂbmwmm romaized 0 IW | 204 Whkg £ 18.7 % (ke2)
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DASYS Validation Report for Head TSL Date: 2022-03-31

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

DUT: Dipole 1800 MHz: Type: D1800V2; Serial: D1S00V2 - SN: 24170
Communication System: UID 0, CW; Frequency: 1800 MHz: Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz: 0 = 1411 S/m; ¢ = 40.62: p = 1000 kg/m’ T ——
Phantom section: Right Section T O
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz: Calibrated:
2021-05-26
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAEA Snl S6; Calibraed: 2022-01-12 ol I s s -~

‘ype: QD 000 PS1 Cx; Serial: 1062 \g\//
.6.14(7501) /

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

Smith (R seale 1.0000 (72 sal)
000000 Gz 4702 8 -2.448 8 M. MBpE

3.42

| m———. TS e + 2w B
5.85

1027

-13.70

SIAH L =

0dB =152 Wikg = 11.82 dBW/kg
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Certificate No: 22260185
: Glossary:
ki TSL tissue simulating liquid
Conve sensitiity in TSL/ NORMx.y.z
Objoct i NA not applicable or not measured
Fomnton Proouciasla) FF-211003.01 Calibration is Performed According to the Following Standards:
Caiibraion Procadures for dipole vaiidation i a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibration date: June 7,2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
gi on the following
Additional Documentation:

Foges.and are part of he cartiican. ) DASY4/5 System Handbook

Al calibrations have been conducted in the closed laboratory faciity. environment temperature (22:3)C and Methods Applied and Interpretation of Parameters:

humiiy<70% «  Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. Al figures stated in the certficate are valid at the frequency indicated.

‘Calbration Equipment used (MSTE critcal for calibeation) «  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

point exactly below the center marking of the flat phantom section, with the ams oriented
5 - paralel to the body axis.

B e T ;L‘”"“C:‘T:'Sf il S0 o Cotrater « Feed Point impedance and Retur Loss: These parameters are measured with the dipole
Power Meter P21 ( = ) iy positioned under the liquid filled phantom. The impedance stated is transformed from the
Powersensor NRPBS | 104261 20t I N JZ‘Wml S22 mmmm at the SMA emmeaov m the feed point. The Return Loss ensures low

SN 7484 22) Jan23 flected power. No uncertainty req
DAES SN1886  12an22(CTTL-SPEAGNo. zzunoon Jan23 « Escrcal Delay: One-way delay betveon the SMA connector and the antenna feed point.
No  uncertinty roquired
‘Secondary Standards n# cal Certificate o) Scheduled Calibration . ured: SAR measured at the stated antenna input power.
ol T EARS0 NVARGTTAS Thaarve2 [T, Ho.couomn) o . cS:"R" normaizec: SAR 8 messured. normaized 1o an input power of 1 W at the antenna
Network Anayzer ESO71C | MY48110673  14~Jan-22 (CTTL. No.J22X00408) Jan23 - SARfor nominal TSL parameters: The measured TSL parameters are used to calculats the
nominal SAR result.
Name Funstion Signature
Cailbrated by. Znao ding SAR Test Engineer 1 > reported uncertainty of measurement Is stated as the standard uncertainty of
Muwlemenl t mullpled by the awerm factor k=2, which for a normal distribution
Revewsd by: Linkeo SAR Test Enginser N ﬁ;ﬁ; 5 VAL pacbeth i
Approved by. Qi Dianyusn SAR Project Leader =
Issuec June 13, 2022
the lsborstory
Centificate No: Z22-60185 Page 1 of 6 Centificate No: 22260185 Page20f6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Moasurement Conditions
pasy - T Antenna Parameters with Head TSL
DASY Version oasvsz 2104
Extrapolation Advanced Extapoiston [ impecance, sranstormed o fead point | 5120+ 75840 ]
Prantom Tre Fat Phantom 5 1C. [ Rotum Loss | ‘22408 ]
Distance Dipole Center - TSL | 10mm. Wi Spacer
Zoom Scan Resotution | ocora=som General Antenna Parameters and Design
| i el B e J [Ehﬂ-ﬁoﬂaytmamm | 1.109 ns.
Head TSL parameters
Te | Conduct After long term use with 100W. siigh ipol foed-
emperature | Permittvity oty A y ]
| Nomnal Head TSL paramotars zac | «o 1.40 mhaim —
| Moasured Hoad TSL parametars ©20:02°C | 99:6% | 1%mhamzen The center J y
of the dicole OC-signais. On some
| Hoad TSLtomporaturs change during st <10 | — - of the dipoles, o P g when loaded
- according to the paragraph. T
SAR result with Head TSL y ths changa. e
e’ (1g)otresdTsL | ‘Condition connections near the feed-point may be damaged.
SAR measured | 260 mW input power 285 Wiy
SAR for nominal Head TSL pavameters. normalzed 1o W 40.0 Wikg £ 18.8 % (k=2)
v Additional EUT Data
AR averaged over 10 cm’ (10g)of Head TSL | Conditon
SAR measured | 2s0mwinput power | 5.18 Wi Manufactured by SPEAG
|54 for nominal Hesd TSL pacamesers [ comsusswiw | 208Whg 167 % (e2)

Cenificate No: 22260185 Page3ofs Certificate No: Z22-60185 Page s of6
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DASYS Validation R.pon for Head TSL. Date: 20220607
Test Laborator 2. China
DUT: Dipole m« wu. npr DI900V2; Serial: D1900V2 - SN: Sd136
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 =39.85; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

+ Probe: EX3DV4 - SN7464; ConvF(8.18, 8.18, 8.18) @ 1900 MHz: Calibrated:
20220126

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

ibrated: 2022-01-12

FP_VS.1C (20deg probe tih); Type: QD 000 P51 Cx; Serial: 1062
MCAD 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
3 SAR(10 g) = 5.18 Wikg

tance from peaks to all points 3 dB below
Ratio of SAR at M2 10 SAR at MI = 54.1%
Maximum value of SAR (measured) = 15.6 W/kg

a8
0
-3.48
6.95
1045
13.93
L | s
0dB =156 Wikg = 11.93 dBW/kg
Cenificate No: Z22-60185 Page sof's
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Impedance Measurement Plot for Head TSL
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P Cortificate No: ~ Z22-60186
CALIBRATION CERTIFICATE =

D2000V2 - SN: 1041

Calibration Procedure(s) 21100801
Calbration Procedures for dipole validation kits

Calibraton date: June 8, 2022

This calibeation Certificate documents the traceabiity 1o nations! stsndards. wiich realze the physical units of
o e g

Pages and are part o the certifcate

All calbrations have been conducted in the closed laboratory facillty: environment temperature (2263 and
humidity<70%

Primary Standards D# Cai Date (Calibratod by, Certficate No) __ Scheduled Calibration
Power Meter NRPZ 108277 2456021 (CTTL, No J21X08326) Sep-22
Power sensor NRPES | 104291 248ep21 (CTIL No.21X08%26) Sep-22
SN 7464 {_Jan22) Jan23
DAE4 SN 1556 12-an22(CTTL-SPEAG No 222-60007) Jan-23
|
‘Secondary Standards D# Cal Date (Calibrated by, Certficate No) _ Scheduled Cafibration

‘Signal Generator E4438C | MY49071430 13-1an-22 (CTTL, No J22X00408) Jan-23
Network Analyzer ESO71C i MY46110673  14-Jan-22 (CTTL, No J22X00406) Jan-23
Name Function Signature Y
Caltrated by: 2Zhao Jing SAR Test Engineer z 3
Reviewsd by: LinHao SAR Test Enginesr ﬁr#ﬁ
Approved by: Qi Dianyuan ‘SAR Project Leader —Soau.
Issued: June 13, 2022
exceptin of y.
Certifiste No: 222.60136 Page tof s
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Glossary:

SL tissue simulating liquid
ConvF sensitivity in TSL/ NORMxy.z
NiA not applicable or not measured

Calibration is Performed According to the Following Standards:

8) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fieids from 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:
©) DASY4/5 System Handbook

Methods Applied and Interpratation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end

o he cariicat. Al fures stated in e cetficats are val at ihe frequency indicated.

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

point exactly below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

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

power. No uncertainty required.

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

* SARmeasured: SAR measured at the stated antenna Input power.

«  SAR normalized: SAR as measured, normalized 10 an input power of 1 W at the antenna
connector.

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

=

The reported uncertainty of measurement Is !lI!.d as the standard uncertainty of

Measurement multpied by the coverage facior k=2, which for a nomal distribution
to rage p y of

Cenificate No: Z22-60186
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Measurement Conditions
DASY a2 far

o page 1
[ DASY Vorsion [ A2 52104 ]
Extrapolation Advanced Exrapeaton
Phantom Trpie Fat Phartom 5.1C.
Distance Dipole Centr - TSL 10mm with Spacer
o Pl FEETS |
Frequency 2000 Mz 2 1 Mz A=
Head TSL parameters
Temperature | Pormittivity Conductiviey |
| Nominai Hesa TSL parameters [ moc | wo |40 mraim
Moasured Hoad TSL parametors [[@ozonc | wz:ew | 1smmmamiew |
e T I
W result with Head TSL.
M""‘ cm’_(1g) ot Heaa TsL. Condiion I |
SAR measured 250 A gt power 104wikg
SAR for nominal Head TSL parametars nomalzedio TN | A1AWRG £ 108 % (ke) |
SAR averaged over 10 cm’ (10,8 of Head TSL Conditon
SAR messured 250 v ngt o sowks |
T p— T LT T

Certificate No: 22260186
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL.

| Impadance, ransfomed to feed point | 484040740
[Femion T

- 34808

General Antenna Parameters and Design

T
Eectical Deiay (one direction) | 1.088 1
After long 100w ‘only 3 slight waming e
be measured
The o th leeding ine s drecty

sigrals. On some
of the dipoles, small end Caps are added to the dipole ams in ammmmmmmanwm

according to the. s expisined in the “Measurement Conditions™ paragraph. Tha SAR data are not
fected by tis change. The overall pol engh s sl accordng to he Standard
ney the soldered

‘connections near the reaumm mw rds damaged,

Additional EUT Data

sty I =0

Poge 3 o6 Certificate No: Z22-60186 Page tofs
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041

‘Communication System: UID 0, CW: Frequency: 2000 MHz; Duty Cyel
Medium parameters used: £= 2000 MHz: 0 = 1.392 S/m &= 40.21;
Phantom section: Right Section
Measurement Standard: DASYS (EEE/IEC/ANS| C63.19-2007)

DASYS Configuration:

Date: 20220606

* Probe: EX3DV4 - SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:
2022-01-26

MFP_V5.1C (20deg probe tilt); Type: QD 000 PS| Cx; Serial: 1062
4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibratic
dy=Smm, dz=Smm

Reference Value = 103.4 Vim; Power Drift = 0.03 dB.

Peak SAR (extrapolated) = 19.6 Wikg.

SAR(I g) = 10.4 Wikg: SAR(10 g) = 53 Wikg

Smallest distance from peaks to all poins 3 B below = 9.1 mm
Ratio of SAR at M2 to SAR at M1 = $3.6%

Maximum value of SAR (measured) = 16.3 Wikg

Zoom Scan (7x7x7) (77x7)Cube 0: Measurement grid: dx=Smm,

RIRT

1486
8

0dB =163 Wikg = 12.12 dBW/kg

18,58

Certificate No: 222-60186 Page Sof6
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Impedance Measurement Plot for Head TSL.

immmer o ek
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Client SGS-CN  Cortficate No: _ 222.60106
. Glossary:
TSL tissue simul liquid
ConvF sensitivity in TSL/ NORMx.yz
Obyect D2300v2 - SN: 1006 NA not applicable or not measured
Calibration Procedure(s)
FRZN-00300 Calibration is Performed According ta the Following Standa
l) IECIIEEE 62209-1528, Procedure of Specific Absorption
| meMmememmmmanM
Calibration cate: March 31,2022 thucommu Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
(sh. pr y are given on g
and of the certificate. Additional Documentation:
£90% v ave et c) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory faciliy: environment temperature (2243C and mw“lm Parameters:
humidity<70%. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the indicated.
mw\—n(nﬁmum) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point below the center marking of the flat phantom section, with the arms oriented
0# Cal Date (Cailbrated by. Certficate No) __ Scheduled Calibration Pasieltn the boly s
-———"————a-~— . Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter 108277 24-Sep-21 (CTTL, No J21X08326) Sep- mumruwuwwnm The impedance stated s transformed from the
Power sensor | NRPES | 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22 m.nunmun SMA connector to the feed point. The Return Loss ensures low
Reference EX3DV4 | SN 7307 | 26-May-21(SPEAG No.EX3-7307_May21) May-22 m«qm
DAE4 SN 1558 | 12-Jan-22(CTTL-SPEAG N0 222-60007) Jan-23 . EwMyOnmwamwwmmmmmmwm
No uncertainty required.
0 Cal Date (Cs by, Certificate No Scheduled Calibration : mm.uund &anmlmmhd-n-:::mnmo”w"m.
Signal E4436C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan23 potcd iy b one
Network ES071C | MY46110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature.
Caiibrated by: £ ; {  ? The reported uncertainty of mea mmnhmmmnmwdl
| M, ]“h*-! l X t\; Mmmwwmmwu-z which for a nomal distribution
. -y Corresponds to a coverage probability of approximately 95%.
i e | o g b
fomrte [Daman | SAR Pt oo | <o
Issued: Apnil 6, 2022
This caiibration certficate shall not be reproduced except in full without written approval of the laboratory.
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
as far 1
DASY Version | DASYS2 52104 | Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation
BT = [impedance. vanstomes o feed part | 4920-4560 ]
Distance Dipole Center - TSL 10mm with Spacer (=T I s [
Zoom Scan Resolution | dx. dy, dz = § mm General Antenna Parameters and Design
Frequency 2300 MHz £ 1 Mz
[ Erectrics Detay (one drection) | 1,083 m8 ]
Head TSL parameters
Temperature | Permitivity | Conductivty | Afer long ferm use with 100W radiated power, only a siight warming of the dipole near the feed-pont can
Nominal Head TSL parameters 2oc 95 1,67 mhoim | be
Measured Head TSL parameters 220202)°C 0826% | 170mhama6% e g semirigi comds The certer conduckor of e leeding e o drecty
connected to second arm of the dipole. antenna is therefore short-circuited for DC-signals. ‘some
Head TSL temperature change during test <10°c — - of the dipoles, small end caps are added 1o the dipole ams in order to improve matching when loaded
-zam u-pna-on-m the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL 9 0 1o et
i - e ..u;' be s because they might bend o the soldered
SAR measured 250 mW input power 124 Wag
SAR for nominal Head TSL parameters normalized to 1W “w2 188 %
- e Lo Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 MW iInput power 588 Wikg [mp, SPEAG |
SAR for nominal Head TSL parameters normaikzed to 1W 234 Whg 2 18.7 % (k=2) |
P S | . ) Centificate No: 22260106 Pagedofs
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nuvs Validation Report for Head TSL Dute: 20220331
: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

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

»  Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 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 PS1 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

dy=Smm, dz=Smm

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

Peak SAR (extrapolated) = 24.8 Wkg

SAR(I g) = 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 to SAR at M1 = 50.4% l /
A

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

a8
1]
7 T - 2500 B
834
1250 }
16.67
e [ & =
0dB =203 Wikg = 13.07 dBW/kg
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1.8 D2450V2 - SN 817 .
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Add: No.52 Hn Youniid Ro, Haidion Diarict, Beijing. 100191 "‘u._‘ ity N0 33 mombel R, i i, e, 100191, i
Tel: +86-10-62304633-212 Fax + 86106200461 3-2404 Tek: +86-10-62304633-207 Fan +86-10-623044]
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Cortificate No:  222-60107

::‘ 1 Glossary:
L TSL tissue simul
ConvF sensitivity in TSL/ NORMx
NA not or not measu
is to the
a) IEC/IEEE 62209-1528, Proadum'or‘l’m of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents fhe iraceability fo national standards, which realize the physical units of b) KDB 865664, ‘SAR Measurement Requirements for 100 MHz to 6 GHz"
() with confidence probability are given on the following -
pages and are ;ld '.&“_ ) Additional Documentation:
) DASY4/5 System Handbook
Al calibratons have been conducted In the closed laboratory faciity. environment temperature (22:37C and Methods Applied and Interpretation of
humidity<70%. «  Measurement Conditions: Fmvmm-mmhwmm\nu-m Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Casibration Equipment used (MATE critical for caiibration) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Sandards s Cal Date (Calibraled by, Cerificate No) __ Scheduied Callbration paraliel to the body axis.
- = B altcad it s « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meler  NRP2 108277 24-50p-21 (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated s transformed from the
Power sensor  NRPSS | 104291 24-Sep-21 (CTTL. No J21X08326) Sep-22 mu&m%mmmcﬁ.wwm The Return Loss ensures low
Reference Probe EX30V4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty req
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . zwul Delay. Ono-u-y delay bmun the SMA connector and the antenna feed point
uncertainty requ
SAR measured: SAR measured at the stated antenna input power.
Secondary Stancards 1] Cal Date (Calibrated by. Certificate No) __ Scheculed Calibration %
| E MY4007 1830 13-Jen22 (CTTL, No. J22X ) o~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
et nominal SAR result.
c - The of ‘
Calibrated A reported uncertainty of measurement is stated as the standard uncertainty of
t Znao Jing imhﬂ‘- “1) NS Measurement multiplied by the coverage factor k=2, which for a nomal distribution
- Corresponds to a coverage probability of approximately 95%.
Revewoa by Untao | 8AR Tos: Engineer St 1
Aopoved by Qiowmuan | SAR Proect Leaser [P
Issued: Apeil 6, 2022
This calibration certifcate shall not be reproduced except in full withoul written approval of the iacoratory
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A .3 Yl o, s Dl e, 10101, Chn o o i
ek b1 : +86-10-6230463)-2:
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assessments
st Ot Appendix (Additional outside the scope of CNAS L0S70)
DASY astar 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
—
B~ e Fbvpaidton [ impedance, ranstormed 10 teed point 5210+ 3200
Phantom Trigle Fiat Phantom 5.1C e g
Distance Dipole Center - TSL 10mm witn Spacer
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
A AW et 10 [ Erectnca etay (one drecson) | 1008 s |
Head TSL parameters
Tompersturs | Pormitiviy Conductivity Afler long term use with 100W radiated pawsr, only 8 sight warming of the dipole near the fesc-pont can
Nominal Head TSL parameters 20°Cc ‘ o2 1,80 mnho/m
< | mm-muwmdww’m mmmmm\n-m
Messured Head TSL parameters 220:02°C | 395:6% [179momse% -~ - e .. ros
Head TSL temperature change during test <10'C | - —_ of the dipoles, mmwnmmhmmnmummmw
- mmnmm--u-alnmw:mm-m The SAR data are not
affected by this change. The
SAR result with Head TSL Nomlm:muun-pﬁ-dlumdwom because they might bend or the soldered
| SAR averaged over 1 cmi’ (1g)ofHead TSL | Conditon connections near the feed-point may be damaged.
SAR measured | 250 mW input power 132 Wikg
SAR for nominal Head TSL parameters ‘normaiized 1o TW 53.0 Wikg £ 18.8 % (k=2) 1 EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR messured 250 mW input power 815 Wag Marutacturea by | SPEAG |
SAR for nominal Head TSL parameters normaized 1o 1W 247 Wikg £ 18.7 % (ke2)
Centificate No: 22260107 Pagedofs
Certificate No: Z22-60107 Page 3 of o
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Adt No 32 Voo Rowd Hadi Ditic ey 100191 Ching

Adt No 32 om Yl Rowd, o ton Dl Slg. W01 Chion Tek +86-1042)04633-2019  Fax: +86-10-4230463

Tek: +86-10-62304613-20° Fax +86-10623046 rap odote ryoty
oo yaniid et einnyay

DASYS Validation Report for Head TSL Date: 20220401 x

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

DUT: Dipole 2450 MHz; Type: D2450V2; s«m D2450V2 - SN: 817
‘Communication System: UID 0, CW; Frequency: 2450 MHz: Duty Cycle: 1:1
Medium parameters used: £= 2450 MHz; 0= 179 S/ = 39.52; p = 1000 kg'm’
Phantom section: Right Section

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

TFIHY Uog W Y0 GG ¥ 5 0088 DALY
S TS0 G A

*  Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz; Calibrated:

2021-05-26 .c00p “«
«  Sensor-Surface: 1. 4mm (Mechanical Surface Detection) N I—
«  Electronics: DAE4 Sn] 55/ ibrated: 2022-01-12 e

+  Phantom: MFP_VS.IC (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 P g

* DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) . S

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7y 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 Wikg: SAR(10 g) = 6.15 Wikg

Smallest distance from peaks to all points 3 dB below = 8.9 mm ’(’
Ratio of SAR at M2 to SAR at M1 =49.2% % t (
Maximum value of SAR (measured) = 22.1 W/kg \

=
 mmamoe e e L e 3o 00 WY

1318

-17.59

(1

21.99 L
0dB =22.1 Wikg

Centificate No: 222-60107 Pagesof6
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1.9 D2600V2 - SN 1158

TTI T 7T7TL 5 b.e8 g CAICT
spoesg £p e 2 g CAICT

A No.52 Hua Yuantiel Road, Haidisn Dieric By, 08131 N0 3 Vbl R st Disc. g 10131, China

Tek +86-10-62304633-2812 Fax: +86-10-623046) :d ‘“-;WWT :'M-I:mu

Client

TSL tissue simulating liquid
sensitivity in TSL/ NORMx.y.z

Obrect 1D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(
o FF211:00301 s tothe -
a) IEMEEE 62209-1528, Procedure for The of
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
mwmmumnmmmmmmmd n)musmmnmmmmmmhmummsw
(s, y are gn the following

Additional Documentation:
POghe and e e of Siwontins: ¢) DASY4/5 System Handbook
All calibrations. have been conducted in the closed laboratory facilty: environment temperature (22¢3)C and mw““w Parameters:
humidity<70% Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. Al figures stated in the certificate are valid at the frequency indicated.

Calibration Equipment used (MATE critcal for calibration) Antenna 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
‘Stancaras (Cailbrated by, Certifcate Sched ml.lblhoboay
L s Date 2. L hind Catbrator « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
SERNRNG i PRS- GITL, o R ONSEN S ie positioned under the liquid filled phantom. The impedance stated is transformed from the
Power senecr | NRPSS 3‘”"‘:""—*‘;’;"‘7:::) 3::: m:mmwmwmwm The Return Loss ensures low
Reference Probe EX3DV4 | 26-May-21(SPEAGNo. _May21) No uncertainty required.
DAE4 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . Ehct'ulDdlr One-way delay between the SMA connector and the antenna feed point.
Neuneomlmynqu
) SAR measured at the stated antenna input power.
_Secondary Standards Cai Date (Caiibrated by, Certificate No) _ Scheduled Calibration ¢ SARmeasured:
‘Signal Generator E4438C 134822 (CTTL, No 122X00408) Jan23 *  SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network Analyzer ES071C 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.
Functon
Cakibrated by: § The reported uncertainty of standard uncertainty of
.Il““"w | Measu multiplied by the coverage factor k=2, which for @ normal di
Reviewed a2 § Corresponds to a coverage probability of
L untes [ [sARTest Engineer i
! " i i i
Rt
Issued: Apri 6, 2022
This caiibration certificate shall not be reproduced except in full without written approval of the laboratory.
Centificate No: 722-60108 Page 1 0f Centificate No: 22260108 Page 2016
® W Colebomtion st " in Colaboration with
77022 b i s CAICT 777 s b eag CAICT
b —_— CAUBRATION LABORATORY
Sp— Adt No 2 oYl Reod Vil Dl B, 10011, Chin
g vt R ek BTN P ob104TSOMSS
el cilchinaticom  bap:ww chinat o Emal calfchinaicom b wwchinant
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY asfar page 1
DASY Version | DASYS2 2104 Antenna Parameters with Head TSL
Extrapolation | Advances Exvapolaton .
et s Impedance, transformed to feed point [ 49.90- 8490
Distance Dipole Conter - TSL | 10mm wih Spacer | [Rotum Loss | 23808 |
Zoom Scan Resolution [ ax. dy, dz = mm General Antenna Parameters and Design
Frequency 2600 MHz £ 1 MHz
I Electrical Delay (one drection) | 105308
Head TSL parameters
Tomperature | Permittivity Conductivity | After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'c 30 198 mhom | Do maieed
Measured Head TSL parameters @20:02)°C 387:6% | 196mhoams6% nade of igid The center conducior of the feeding line is directly
the dipole. The -signals. On some
Head TSL temperature change during test| <10 °C —_ - of the dipoles, smail end caps are added 1o s oRier koo
according paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall mmn-umnmw
a bawhawl proe—omy No sxcessive force mustbe appled o he dipole ams, because they might bend o the soidered
SAR measured 250 mW input power 137 Wig o
SAR for nominal Head TSL parameters nomaizedto W | 548 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition RUY Desa
‘SAR measured 250 mW input power 812 Whg | Manufactured by SPEAG
SAR for nominal Head TSL parameters nommatzed o 1W | 245 Wikg £ 18.7 % (k=2)

Certificate No: 22260108 Page sofs Certificats No: 222:60108 Page dof s
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" In Colaboration with " In Colaboration weh
T7TL 3 o e 8 g CAICT 77, s p e s g CAICT
CALIBRATION LABORATORY e 2 CALIBRATION LABORATORY =
14305 i Ko Hasdin Do, e, 1011, o At No 2 Yl R Hdin D B, 100101, Chins
Tek +B6- 1062004132079 Fax: +86-10-62304 Tel +86-10-6104633307  Fax. +Be-10-623046
Emt colihimatloon . g rewnehinmtien Emal ctbipchimanicom  bap bl
DASYS Validation Report for Head TSL Date: 2022-03-31
Te : CTTL, Beijing. China

Impedance Measurement Plot for Head TSL
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 11
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty C;
Medium parameters used: = 2600 MHz; o = 1.95

le: 1:1
S/m; &= 38.68; p = 1000 kg/m*

Phantom section: Right Section VTR o 10O R TR
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007) Y el ool el
DASYS C: ‘onfiguration:

+ Probe: EX3DV4 - SNT307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated
202105-26

Sensor-Surface: | 4mm (Mechanical Surface Detection) gy f
Electronics: DAE4 Sa1556; Calibrated: 2022-01-12 5 S TV g =i ) —
Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 1 e P

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

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 dB below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 = 47.5% I
Maximum value of SAR (measured) = 23.4 W kg

2.0000008 a 49,998 © -840

o Mi 2
0
x
7 LT U = o 3 L] e iaoe EE
-5.40
-1
P 1
0dB = 23.4 Wikg = 13.69 dBW/kg
Certificate No: 22260108 Pagesofs Centificate No: Z22-60108 Pagesofs

1.10 D5GHzV2 - SN 1095

A" - Cotasrion

N " in Colaboraton with
&L 7Ls s e 2 a %QCNAS'““ CAICT &771. 5 p e s a CAICT

2 HoaVusniei Road, Haidian Disrct, Beging. 100191

No.S2 HusYemfics Rand, Habdw Disrct, Befing. 100191, China
g Mrmsn.
Email: clgchimailcom byl wewcnictac [ —

i Glossary:
= TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
Obyect D5GHzV2 - SN: 1096 NA not applicable or not measured
Caiibration Procodure(s
d FF-Z11-003-01 Calibration Is Performed According to the Following Standard:
Caiibration Procedures for dipole vaidation kits ) EGTEEE 62200-1528, “Moasurement Procodure for The Assossmantof Spociic Absorption
man Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Coloaton o une 1, 2022 Wesios Commniasion Devioos. bon 1530 Fman wodole Insiumentaton and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 20
This calibration Certificate documents the traceablity to national standards, which realize the physical units of b) KDB 865664, sARMuwmnmxmwmmbﬂquwasGHr
Ppages and are part of the certificate. ‘Additional Documentation:
©) DASY4/S System Handbook
Al ala(mm have been conducted in the closed laboratory facity: environment temporature (22137 and Methods Applied and Interpretation of Parameters:
' « Measurement Conditions: Further details are tvllhbl' 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 anms oriented
Primary Standards o# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration paraliel to the axis. :
Power Meler NRPZ | 106277 24-Sep-21 (CTTL, No.J21X06326) Sep22 « Foed Point Impedance and Retur Loss: These parameters are measured with the dipole
Powersensor NRPSS | 104201 us»z« (CTTL, No.J21X08326) Sep22 positioned under the liquid filed phantom. The impedance stated is transformed from the
S  Jonz2) Y messurament i the SMA connecior ot feed pokt. The Ream Loss e kow
reflected power. No uncertai
DAGS SIS A2Wn2ACTILSERAMNOZZ 00000, s «  Electrical Delay: One-way aeTZyEmen the SMA connector and the antenna feed point.
No uncertanty  roquired.
Secondary Standards. n# Cal Date (Calibrated by, Certificate No.) _ Scheduled Cafration . measured: SAR measured at the stated antenna Input power,
Signal Generator E4438C | MY43071430 13-Jan-22 (CTTL, No. J22X00409) Jan23 . SARnorm«m SAR as measured, normalized to an input power of 1 W at the antenna
MY46110673 TTL No.J22X00406) Jan-23 ‘connactor.
¢ SAR fornomel TSL parameters: The messured TSL perameters re sed ¥ caculee the
nominal SAR rest
Name Function ignature
Corated by: Zhao Jing ‘SAR Test Engineer = b0 The reported uncertainty of measurement is stated as the standard uncertainty of
* Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewsd by: Lin Heo SAR Test Engineer \ﬂf\;f; Corresponds to a coverage probability of approximately 95%,
Aopeowed by Qi Dianyuan ‘SAR Project Leader e
Issued: June 6, 2022
! be reproduced except in ful of the laboratory.
Cenificate No: Z22-60187 Page tof 10

Centificate No: 22260187 Page2of 10




Compliance Certification Services (Kunshan) Inc.
Page: 16 of 24

QTTL speag CAICT T7TI s b eaa CAICT

Ad: NouS2 s Vo Rond, s Dieic, Being. 100191, Chinn Add o 2 s Voot Romd, Hudin Dirict, i, 10191, China
ok +bs 1042302117 Tk b 10311
Eout cofmmon  Mpwcotaca il cgchioaticom i wewsict o 0
Measurement Conditions Head TSL parameters at 5300MHz
e i 1
DASY Version DasYS2 s2.104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolstion Nominal Head TSL parameters 20'C 9 | 476 mhoim
Phantom Trple Flat Phantom 5.1C Moasured Hesd TSL parameters @o0s02'c | 3:216%
Distance Dipole Center - TSL 10 men weh Spacer Head TSL temperature change during test|  <1.0°C — | —
Zoom Scan Resolution Gdy=4mm. dz=14mm | Graded Ratlo= 14 (Z Grection]
e SAR result with Head TSL at 5300MHz
5300 Wbtz 2 1 Mz 1 cm’ (1 g)ot Hena TSL Goretion
oty prrd SAR messured 100 mW ot power 794 wikg
2000 2.1 MMz SAR for nominal Head TSL parameters normatzedto TN | 79.1 Wikg 2 244 % (k2]
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
- SAR measured 100 i input power 221w
ki 2 rominal parameter - 2.5Whg x:mnm
Head TSL nermatzed o W 6 What
Nominal Head TSL parameters 20°C 360 486 mhaim [t o
Measurod Head TSL parameters (20:02°C 3416%  |4s2mhomisn Head TSL parameters at 5500MHz
ead TS <oc — -
Temperature | Permativity Conductivity
SAR result with Head TSL at 5200MHz Nominsi Head TSL parameters 20%C 38 496 mhoim
cm’_(19) of Head TSL Condtion Moasured Head TSL parameters: 220402)°C UB26% |44 mbams6%
SAR measured 250 mW gul power 773 Wkg =g o T - =
‘SAR for nominal Head TSL parameters normaltzodta W | 77.6 Wik £ 244 % (ke2)
SAR averaged over 10 cmi” (10 9) of Head TSL Condion R result with Head TSL at 5500MHz_
SAR mossured 250 mi input power 222Whg S fgfeinet i, gona
SAR measured 100 W nput powar 820 Wikg
‘SAR for norminal Head TSL parameters normalizodta W | 221 Wikg £ 242 % (ke2)
SAR for nominal Mead TSL perameters normazed o 1N | 825 Wik £ 244 % (ke2)
SAR averaged over 10 o’ (10,) of Head TSL Condiion
SAR measured 100 miN input power 234whg
SAR fornominal Head TSL parameters nomatzadto TN | 2.3 Wikg £ 242 % (o)
Certificate No: 222-60187 Pagedof 10 Certificate No: 222.60187 Pagedof 10
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A No.S2 HusYesmBel Rood, HabSan D, Befing. 10019, Chin AGE: No.52 Hus Vouse Roud, Haidian Disic, Being. 100191 Chinn
Tek 841047302117 el 104232117
Pt cobchinaal [T———— el culiihumioon W caxtaca
Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomperaturs | Parmitivity Conductivity
Nominal Head TSL parameters 20'C 35 5.07 mhaim Impecance. transformed to foed point | 46105030
Moasured Hoad TSL parameters (220402) UT26% | SOSmbam26% | Retam Loss | E)
Wead TSL tomperature change during test | <10°C = =
Antenna Parametors with Head TSL at 5300MHz

SAR result with Head TSL at 5600MHz

cm’_{1g) of Head TSL. Condition Impedance, transformed to feed pot | 4780-24210
SAR maasured 100 i input power sizwag [ Rotum toas | 20508 |
SAR for nominal Head TSL parametars nomakzed 1o 1W 808 2244 %
! b Lo ] Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10g) of Hesd TSL Condiion
SAR maasured 900 i inpus power 230Wag Impodance, ranstormed 1o feed point |
AR ool oo TS paramters romatzadio | 728 Wha 342 % (1 [Foemiom [
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Temporature | Permittvity Conductivity [ impedance, wranstcemed to feed pein | 54504500
Nominal Head TSL parameters. 20°C 383 527 mhoim [ = r “200®
Measured Mead TSL parameters. (220202)C 34426% 5.26 mhoim 26 % g
Hosd TSL tamperature change during test|  <1.0°C. = = Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, transtomed to feed port 51505610
e’ (1) of Head TSL Condion Retum Loss 24908
SAR measured 100 mW input power 771 Wikg l
‘SAR for nominsl Head TSL parameters normalized to TW | 76.7 Wikg £ 24.4 % (k=2)
AR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR messured 100 mW put power 216Wig
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)

Cenficate No: 22260187 Pagesof 10 Centificate No: Z22-60187 Pagesof 1o
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'CALIBRATION LABORATORY VE———
5 A A AT
L T R e

General Antenna Parameters and Design

Electrical Deisy (ene drection) | 140108
g 1 por
be measured,
. The center

. The for DC-signals. On some
the " paragraph.

affected by this change. ul

the soldered

‘connections near the feed-point may bs dameged.

Additional EUT Data

&77. 5089 CAICT

Add:No 52 HheaYuanbes Kowd, Huidian Disric. Beging, 100191, Chisa
Tel +h6-10.4232117

P cilgchmmtlcom  beye e catccn
DASYS Validation " Ropor or Head TsL Date: 2022.06.01
Test Laboratory: CTTL, Befing, C!
DUT: Dipole 5GHz; Type: nson:vz Serial: DSGHzV2 - SN: 1095
Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz.
Frequency: 5500 MHz, Frequency: 5600 MHz. Frequency: 5800 MHz, Duty Cycle: 1:1
Medium parameters used: { = 5200 MHz; 6 = 4.62 Sim; & = 35.39; p = 1000 kg/m*

Medium parameters used: f = 5600 MHz; 0 = 5.247 S/m; &

Phantom section: Right Section

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

34.42; p = 1000 kg/m?

«  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 ) = 2.27 Wikg

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

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

Maximum value of SAR (measured) = 19.0 Wikg
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurement Plot for Head TSL,

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

Peak SAR (extrapolated) = 34.7 Wikg

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

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

Maximum value of SAR (measured) = 20.2 Wikg

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/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, {=5800 MizZoom Scan,

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

Peak SAR (extrapolated) = 34.8 Wikg

SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.16 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 61.6%

Maximum value of SAR (measured) = 18.7 Wikg

0dB = 18.7 Wikg = 12.72 dBWikg
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2 DAEA4IP - SN 1826

SO & Parver Exgineang A s p e ag Calibration Laboratory of § Scwizaicher Kallwedionst
- Schimid & Partner & sovenmimo
" Engineering AG Sevso sz tarsers
ptag s, rlotnoem swas Zeughaussrasse 43, 004 Zurich, Switzsriand S swisa Calibrasion Service
Acorecited by he Swiss Accredtaticn Servoe (SAS) Accredtation No.: SCS 0108
IMPORTANT NOTICE e e
USAGE OF THE DAE4ip
Thd DAE unit is & deiicate, high precision nstrument and requires careful treatment by the user. There are no b DAEAR=S0.000 D14 AQ - SN 1820
QA CAL-06.v30
£ the DAE: Before shippiny nDAEnsPEAGmd:mmmmEmmmn:mmgYln
o e shoh i 54 ekl T 8 Wt b corete wthh s e DAE o irgacs Calbration procedure for the data acquisiion electronics (DAE)
rargporanan g
the [E-stop may lead 1o damage of these magnets. Touch and colision errors are ofien caused by dust and dint -
acclmulated in the E-stop. To prevent E-stop failure, the customer shall always mount the probe to the DAE Catbraticd as December 27, 2023
y not
pertrmes However, o
Charge Yo mny repe wopecsuly
DASY Configuration Files: Since the exact valuss of the DAE input resistances, as measured during the 1S5
it Y somave 20
thacomessencng corfiguratn fia -
Important Note:
[Warranty and calibration is void if the DAE unit is disassembied partly or fully by the Callbration Equipment used (MATE criical for calbrabon)
Cobiat oIy 0 S 7 | i ‘
Wethey Wimeterypa 201 | 54 1Ga7 o3 Plo3] g 2e o
Important Note:
INelver attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the Seco| o _ \';-MNM e
= r 23 0 R e nhousecheck 2t
e e T e e e o]
To|prevent da DAE probe connector pins, use great care when installing the
[prébe to the DAE. Carefully connect the probe with the connector notch oriented in the
imdting position. Avold any rotational movement of the probe body versus the DAE
'while turning the locking nut of the connector. The same care shall be used when »ame Function Sgann
the. pe—— OComniaue Sisten Lancraory Techvician
P
Approved by: Swven Ko Technica Manager 7~
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S
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Calibration Laboratory of D Comvans el i

h BTV, Wimnges -100_+30mY
Schmid & Partner © Servie mise ditsonmos i IV, fulmmges ..._edmd
Engineering AG = Servto mizzers @ traurs oas Zem Ty
Zeoghmusitrasse 43, 8004 Zurich, Switzerand KN S Swisa Castration Servica:
ety h S Accadton ke (S45) Accractaton o SCS 0108 on Factors | x ] ] I z ]
High Range | 404.308 + 0.02% G=2) | 04,997 + 0.02% I-2) | 904931 2 0.0a% (k=) |

[ Lo Rangs | 596544 % 1.50% (k=) | 398282 2 1.50% lhe2) | 308874 = 1.50% (o2 |

Gloasary Cannegtor Angle

DAE data acquisition electronics

Connedtor angle  information used in DASY syster to align probe sensor X o the robot o

Homaton isadn [Sofmector Argie 2 e 1 DS syt P

Methods Applied and Interpretation of Parameters

«  DC Voltage Measurement: Callbration Factor assessed for use in DASY system by

with a calibrated instrument traceable to national standards. The figure given

Gorresponds to the full scale range of the voltmeter in the respective range.
« Connector angle: The angle of the connector is assessed measuring the angle mechanically

By a tool inserted. Uncertainty is not required
« The following parameters as documented in the Appendix contain technical information as a
sult from the performance test and require no uncertainty.
o DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of

the nominal calibration voitage. Influence of offset voltage is included in this
measurement.

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

« Channel saparation: Influence of a voltage on the neighbor channels not subject to an

input voltage.

*|  AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voitage

Input Offset Measurement: Output voltage and statistical results over a large number of
zero voltage measurements.

Input Offset Current: Typical value for information; Maximum channel input offset
current, not considering the input resistance.

»| Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.

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

| Power consumption: Typical value for information. Supply currents in various operating
modes.
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4, AD-Converter Values with inputs shorted
DAS Auto

Sesc
Appendix (Additi cope of SCS0108) Zarc T 3
High Range (L8} Low Range (LS8)
1. DC Voltage Lineatity
High Range Resding (V) | _Difference (uv) Eror (5 Chofnel X 5882 7504
Chinnal X+ input 200028.85 a3 am el ¥ s 16408,
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Chdrnai X___input 2002143 249 000
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» 5. Input Offset surement
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2. Common mode sensitivity 8. Low Battery Alarm Vol fot nformaton]
DASY ‘Auto Zoro Time: sme: 3 szc Typbosl values Alarm Level (VOC)
Gommen mede High Rangs Low Rango Swlply (+ Ves) EX |
Input Voltage (V) | Average Resding (V) |  Average Rsading (uV) = |
Sufply (- Voo L
Chafnal X 200 em EEE)
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3. Channel separation
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CALIBRATION CERTIFICATE

Otject EX3DV4 - SN:7833

Catbraton procedrets) QA CAL-01.v10, QA CAL-12v10, QA CAL-14.v7, QA CAL-23.v8,

QA CAL-25.v8
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Acereditation No: SCS 0108

Acowdied by the Swsa Accrediason Service (SAS)

Glossary

L 2800 simuasing icuic

NORMcyz  senstviy in tue

ConvF sensitviy in TSL/ NORMXy2

oce dioda compression point

o crest actor (119uty_cycle) of the FF signal

ABC.D modlation dagerdent inearizason parametars

Poirizaton p y rolaton around poba axis

Potaizaton & ds that s in le.0=0ks

norma to prode exis
in DASY system 1o aign pr

Calibration Is Performed According to the Following Standards:

2 For pre

requ Dovices - Put 1528: Human
Models, Instrumeniation And Procedures (Frequancy Range of €Mz 1o 10 GHz)', Octobar 2020,
) KDB 865564, "SAR Moasurement Roquiraments for 100 MHz 1o 6 GHz"

Methods Applied and Interpretation of Parameters:
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EX30V4 - 87533 Auguet 24, 223
EXav- SNTRI August 24, 2023

Parameters of Probe: EX3DV4 - SN:7833

Parameters of Probe: EX3DV4 - SN:7833
Basic Calibration Parameters
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Parameters of Probe: EX3DV4 - SN:7833
Calibration Parametor Determined in Head Tissue Simulating Media

Parameters of Probe: EX3DV4 - SN:7833
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EX30V4 - SN7833 Auguat 24, 2023

EX30v - SH7833 Mugusi 24, 2029
Receiving Pattern (), 8 =
Frequency Response of E-Field
(TEMGaILIT110 EXX, Waveguide:Rzz) 1-600MHz, TEM, 0 11800 MMz, R22, 0°
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EX30V4 - SM7833
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