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Appendix C for KSCR220900175701

Calibration Certificate

Model SN Calibration Date
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Object Apply

CLA150 4025 2021/04/26

D450V3 1103 2021/04/21

D750V3 1188 2022/03/29

D835V2 4d114 2022/03/31

D900V2 1d079 2022/06/07

D1800V2 2d170 2022/03/31

Dipole D1900V2 50136 2022/06/07
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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of i Calibration Laboratory of
Schmid & Partner = :‘-m..u:;::;::m Schmid & Partner /
Engineering AG Servizio svizzero dftaratura Engineering AG \
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Callbeation Service Zeughausstrasse 43, 8004 Zurich, Switrariand \
Accradkiod by the Swiss Acorsditation Servie (SAS) Accreditation Ne.: SCS 0108 Accrwsited by the Swiss Accredtation Servce (SAS)
Mutiatoral Multtateral
Cliost  SGS-CN (Auden) Certiticate No: CLA150-4025_Apr21 TSL 4 tissue simulating liquid
CALIBRATION CERTIFICATE o SnowyIn 5L/ NORM iz
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-
ki QACAL-15v0 Averaged Specifio Ansorpuon Rate (SAR) in me Human Head from Wireless
Calibration Procedure for SAR Validation Sources beiow 700 MHz ", June 2013
b) :gg:)"’fl)ﬂ 1, for the of Specific ate
rom hand-held and body-mounted devices used next to the ear (lroquo ra of
— . 300 MHz to 6 GHz)", July 2016 neyrange
tion date: April 26, 2021 c) IEC 6220&:0 P;wedum:dd«mo the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human frequency ras of 30
MHz to 6 GHz)", March 2010 (e e
y ‘S1anards, which reaiize the chys cal urils of mewsurerents (S1). d) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
i Additional Documentation:
. smvironmant £3°C anc hmidiy < 70%. | ) DASY4/5 System Handbook
Calloraion Equipment s (MATE crlical for calatin) Applied and
unmas and Interpretation of Parameters:
::ma:ymnmam: D Schedules Calration Measurement Conditions: Further details are available from the Validation Report at the end
P;:: meter N::= = :r :(\:;‘/‘u ﬁ”‘:: ({: 217-0329103202) Apr22 of the certificate. All figures stated in the certificate are valid at the frequency indicated.
sensor s - Age: 17
el feadenrse w:a Lo ;ﬂgg ::;  Antenna Parameters with TSL: The source is mounted in a touch configuration below the
Rstersnce 20 dB Alteruator SN:CC2862 (20 08-Apr21 (No. 217-03343) Apr2z center masidng of the flat phantom.
TyserN mismatcn compination | S\: 310682/ 06327 00-Ap-21 (No. 21703044 s * Retum Loss: This parameter is measured with the source positioned under the liquid filled
Referance Probe EX30VA SN 9877 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.
T, - N : ::Z moasur_vd SSAHRmusurod at the stated antenna input power.
::w meter £44198 SN. GBATZUEI4  C6-A0r-16 (in Pousa check Jun-20) In housa chocic Jun 22 nector. b DEIRE FLORE W0 S e
ot sarsor E44127 SN: MY41498087 06-Api-16 {in house eheck Jun-20) I housa. -2 ¢
ot sresEron SN0 GeAo 1 s sk ) oty  SARoromia TSL & 8L are used to calculate the
RF generator HP 848G s 5 nominal SAR result.
Nutwork Analyzar Agiant ESOS6A | SN- USAT0B0477  81-Mar-14 (in houso check Oct 20) in house chack. Oct21 The ceralney oL T T e o T i
I'!Pol ted urement is as the stan uncertainty of measurement
Nane. Funion o multiplied by the coverage factor k=2, which for a normal distribution mnespo'l"m 10 a coverage
G S N 7 probability of approximately 95%.
Iz é 'ZE ==
Appraved by: Katla Pokovic Technical Marager /Z@(
svect Apri 26, 2021
Gertificate No: CLA150-4025 Apr21 Page 1016 Cortificato No: GLA150-4025_Ape21 Page20l8
A dix 1, .
PP { ide the scope of SCS 01
Measurement Conditions pe 08)
DASY system 28 1af a8 7ot given 01 page 1. Antenna Parameters with Head TSL
DASY Version DASYS V52,104
r »
Extrapoiation ‘Advanced Extrapolation :::":""'“""""’""”""“ | 47805150 ]
Phaniom ELM Flat Phantom Shel thickness. 2 z 0.2 mm Lo I -31.4dB
EUT Positioning Touch Position
Zoom Soan Resolution dn cy=40mm, gz =1.4mm | Graded Ratio = 1.4 (Z direction) AckdMione! EUT Date
Frequency 150 WHz = 1 MHz Menulacturad 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% | 076mhoim=6%
Head TSL temperature change during lest | <osc - —
SAR result with Head TSL
SAR averaged over 1 am® (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
AR measured . 1 W input power 2,80 Wikg
SAR for nominal Head TSL paramelers normalized o (W 250 Wikg # 18.0 % (ked)
— Cernificats No. CLA150-4025_Apr21 Pageaate
Gertifiats Nos: CLA150-4025_Apr21 Pagedoié
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DASYS Validation Report for Head TSL.
Date: 26.04,2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA1S0; Type: CLAIS0; Serial: CLA1S0 - SN: 4025
Communication System: UID 0 - CW: 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)

DASYS2 Configuration:
«  Probe: EX3DV4 - SN3877; ConvF(12.51, 1251, 12.51) @ 150 MHz; Calibrated: 30.12.2020

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

Electronics: DAEA Sn654; Calibruted: 26.06.2020

Phantom: ELI v4.0; Type: QDOVAOOIBB; Serial. TP:1003

DASY52 52.10.4(1527): SEMCAD X 14.6.14(7483)

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

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

Peak SAR (extrapolated) = 7.36 W/kg

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

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

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

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

-6.00

-8.00

-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg
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Cortificate No: GLA150-4025_Apr21 Page 60l

1.2 D450V3 - SN 1103

Calibration Laboratory of e
Schmid & Partner

Engineering AG
Zoughaussirasse 43. 8004 Zunch. Switrerand

Accrudted by the Swiss Accredtaton Servee (SAS)

Chert  SGS-CN (Auden)

EAUBF!ATIW CERTIFICATE

Otject D480V - SN:1103
Cavtranon procadurm(s) QA CAL-15.v8

Calibration for SAR Validation Sources below 700 MHz
Catbraon cate April 21, 2021

oy LS

Caiormton Equpmen used (MATE amical for calnason)

Primary Stancarss o9 G

Fower meter N SN 1047 0001 21 (No. 2170029109 Aor22

Fowar samce NF 294 SN 103264 0001 21 (No. 217091) Pl

Fowar sawos NRP-291 SN 103245 0046021 (No. 217.00%2) A2

Fburence 20 2B Aliwasor SN CC62G00  00Apr21 (No, 21703043 a2

Type-N musmaich combion | SN 310062/ 06327 O ADH1 (No. 21703544 A2

Fformnce Prcbs EXIOVE SN 3877 2000020 (No. EX3-3077 Dec2d) Owc2t

oAE4 SN 054 260020 (No. DAES-664_Jun20) At

Seconcawy Searesarss lioe Chack Dot (i reuse Schecuied Creck

Power meter 44108 | sn: Gt 290874 Jur-20) a2z

Powse seniar E4412A SN V41408087 20y snap

Power sensor E4412A SN: 000110210 06-Agr 16 (n house chack w20, 10 e chack. Jurv22

B Guneeaics HP 8048C P ) S22

Notwork Araiycer Aglent EB058A | SN: US1080477  31-0ar-14 (I Pouse enock Oct-20) nheame chack Cet-21
e Furcion Sratse

Catiratea by v k j

Asprows by: Kate Posove Tochrical Manage /2@

Insuec: Acel 23, 2021

I 1l whihous weltien aporoval of e labssatory.

Certificate No: DASOV3-1103_Ape2 1 Page 106

Accrwsted by 17 Swies Accredtation Senuce (SAS)

Wuitateral
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORM x,y,z
NA not applicable or not measured
Calibration is Performed According to the Following Standards:
a) |EEE Std 1528-2013, “IEEE Practice for D ing the Peak Spatial-
Averaged Specific Absorp\uon Rate (SAR) in the Human Head from Wireless
G Devices: + June 2013
b) IEC 62209-1, for the of ic Rate

Specif
(SAR) from hand-held and -mounted devices used next to the
300 MHz to 6 GHz)", July Z:gr s acuenoy ome of
©) IEC &m&ﬁs;PrOﬂldure to determine the Specific Absorption Rate (SAR) for wireless
communi devices used in close proximity to the human
MHz to 6 GHz)", March 2010 -y POy Srsmency oo

d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
€) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

* Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. 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
parallel o the body axis.

Feqd Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

No uncertainty required.
* SAR measured: SAR measured at the stated antenna input power
* SAR SAR as 1o an input power of 1 W at the antenna
connector.
* SAR for nominal TSL The TSL are used to calculate the
nominal SAR result.
The uncertainty of measurement is stated as the standard uncertainty of measus

rement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a cove:
bility of approximately 95%. B omR0s

Certficato No: D450V3-1103_Apr21 Page2ot6
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mummm Conditions Appendix (Addilional assessments outside the scope of SCS 0108)
DASY. 8 far as nor. 1.
‘ nuv — T Antenna Parameters with Head TSL
}EM “Advarced Exrapalation Imperdance, iranaformad 1o fesd point I 5710-280
Ehantom EL4 Pat Phariom Shell ihckness: 2 + 0.2 mm [ ot Lows | 23048 |
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

| Etectical Deiay (onw dractin) [ 1.346 ns

Ahar long term use with 100W radiated powsr, only a slight warming of tha dipole near the fescpoint can be measured

- The dipole Is made of standard seminigld wectly connectsd 1o the
fomperature |  Permittivity Conductivity ‘s8cand aem of the dipole, Tho aniznna s thersfors
— e - e Apcac ot e oo, The o mrwmsorocsw o;wuumdmm.mmm
TsL, #20202C Bii8% 007 i mnmmlconﬂm'mm.mlmdm“mmdhlﬁm.m-Mmhhﬂlhu"ll
Head TSL tamperalure change during test <05 — b s e appled o bocal
e scklered the
SAR result with Head TSL e
SAR avaraged over 1 cm” (1 g) of Hoad TSL Condition loms! EU
SAR measurad 250 mW input power 1.14 Wikg PEAG
5 Manufaciured
sﬁﬂhlﬂ!lﬂllﬂlldmmrl ‘nomaized 1o 1W 455 Wikg < 18.1 % (k=2) L 2 I .
SAR avaraged over 10 cm’ (10.5) of Head TSL conditon |
SAR measured 250 ¥ irput powees | 0757 Whg
SAR for nominal Heaa T5L parameters [ nomsiasdiotw | 30eWhge17.6% gez)
Cerificate No: D4SOVE-1103_Ape21 Pago 318 _ ot Ner 480U 1 Tt -
DASYS Validation Report for Head TSL

|umms’<.~nun~hm”m

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHiz; Type: D450V3; Serial: D4S0V3 - SN:1103

Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parameters used: £ =450 MHz; o = 0.87 S/m; £ = 43.1: p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 n

DASYS52 Configuration:

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

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

Electronics: DAE4 Sn654; Calibrated: 26.06.2020

Phantom: ELI v4.0; Type: QDOVA00IBB: Serial: TP:1003

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

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

Reference Value = 39,18 V/m: Power Drift = .08 dB

Peak SAR (extrapolated) = 1.76 W

SAR(1 g) = 1.14 Wikg: SAR(10 g) = 0.767 Wikg O 1P Mp200dy L2 S
Smallest distance from peaks o all points 3 B below: Larger than mcasurement grid

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

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

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

' Cotatoraton war SEAY " InCotaboration with
@, CNAs"‘“ CAICT T7TL s 0 e 2 g CAICT
CALIBRATION LABORATORY ——
Add: No.S2 HuaYuanBei Road, Haidian mﬂﬁ‘-‘ |ul1|0| CIASLH'! Add: No.52 Hus Yuanbei Road. Hadian District. Bou'u 100191, China
i I Tek /B6-10-620046132079  Fax: +Ho-10-4204633-2504
Emal. et t<hinate com ok cighinicen | bapirwenbmlen
Client m Certificate No:  222-60103
3 T ¥
! l Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D750V3 - SN: 1188 NA not applicable or not measured
Calibration Proced
e FF-Z11-003:01 the
dwpoie a) IECAEEE 822004529 '01 The. Specific
Rate of Human Exposure to Radio Frequency Fields from Hand-heid ond Body-mounted
Cutaicn de March 28, 2022 Whlesl Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the lr.n-blhty to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(SI). The confidence probability are given on the following
Ppages and are part of the certificate. Additional Documentation:
©) DASY4/5 System Handbook
:nwm-mmmmnmmwwm environment temperature (2243C and Methods Applied and Interpretation of Parameters:
umicity< *  Measurement Conditions: Fur&mﬂmhmmhm from the Validation Report at the end
oﬂmwﬂem 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
pm«mummgmvmmdmmwnmmm with the arms oriented
Primary Sandards 0¥ Cai Date (Calibrated by, Certificate No) __ Scheduied Callbration paraliel % the body axle
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep22 s 4 Smoecunop i Ak Lpsa: Thees paiemelars ere messured wih e dpoke
positioned under the liquid filled phantom. The impedance stated is transformed from the
Powsrsensor NEPES | 104201 24-Sep-21 (CTTL. No.J21X08326) Sep22 measurement at the SMAaovmemrto the feed point. The Retum Loss ensures low
Reference Probe EX30V4 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty req
DAE4 SN 1556 12-4an-22(CTTL-SPEAG No.222-80007) Jan-23 «  Electrical Delay: One-way delay bcuun the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards | 1D# Cal Date (Calibrated by, Certficate No) _ Scheduled Caibration *  SAR measured: SAR measured at the stated antenna input power.
‘Signal G E4438C | MY40071430 1 22 (CTTL, No 122X00408) 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 Signature |
Caiibrated by o SAR Test é + The reported uncertainty of measurement is stated as the standard uncertainty of |
Jog f Enginest 1)\_, Measurement multiplied by the coverage factor k=2, which for @ normal distribution
Reviewsd by: o \wv— L \“Wf% ‘ Corresponds to a coverage probability of approximately 95%.
Approved by. { ; | . B
i Dianyuan | SAR Project Leatier =
Issued: Apri 3, 2022
This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory.
Certificate No: 222-60103 Page 1 ofs Centificate No: Z22-60103 Page 2 of6
LT " In Colaboration with
$oeag CAICT TL CAICT
'CALIBRATION LABORATORY e (CALIBRATION LABORATORY
2 e Rt i D B 101, Ad: No.S2 Hha Veanibel Roac, Hakdian Distic, Beifing, 100191, China
e e Tel +86-10-62304633-207 P +86-10-42304633-2504
Ll ct)ichinaczlcom b ‘-‘.ni-llm Eeenal: cbifchinasl.com g www chinanlcn
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
asfar page 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
=t ey Impedance, transtormed to feed pont | 5360- 1130
Distance Dipole Center - TSL 15 mm I win Spacer [ Rotum Loss | 708
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 20°C | a0 | 050 mhom b mesnured.
Measured Head TSL parameters (220202)°C I 41426% | 089 mho/im26% The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ine is directly
Hosd TSL mparature change durng et <10°C | connecied o e second arm ofthe diole The aniena s harelore shortcicuited for DC-signals. On same
— — of the dipoles, smal end caps are added to the dipole arms in order to improve matching when loaded
sccording 1o the positon as explained in the “Measurement 3 The SAR data are ot
SAR result with Head TSL. affected by this change. The overall dipole length is still according to the Standard.
1 cm’ (1g)of Head TSL Condition I mwmmmumwuamm because they might bend or the soidered
SAR measured 250 MW Input power 207 Wikg ppe
SAR for nominal Head TSL parameters normalized to W 8.27 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
'SAR measured 250 mW input power 1.37 Wikg
[ Manutacturea by SPEAG
SAR for nominal Head TSL parameters normazed o IW | S48 Wikg 2 18.7 % (k=2) |
Certificate No: 22260103 Page o6 Centificate No: 222460103 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022.03-29

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

DUT: Dipole 750 MHz: Type: D7S0V3: Serial: D7S0V3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’
Phantom section: Right Section [P g Y5 0 -0 Y
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) Y ™ | monedoadin ciadl

DASYS Configuration

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

2021-05-26 93
1.4mm (Mechanical Surface Detection) AR — |

. AEA Sn1556; Calibrated: 2022-01-12
« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx: Serial: 1062
* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm "- i
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) = 1.37 Wikg

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

=
T ONNSE s s SEel o . SENED G ST e

.12

816

-10.20

0.dB =2.74 Wikg = 438 dBW/kg
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1.4 D835V2 - SN 4d114 '
Ciiees  Sallnsi’ CAICT Crriees CAICT

3 .
2 Ve R Hdn i i 100191 o -l 3500
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Tek +86-10-62304633-2512  Fax: +86-10-62304633-2: ey gyt o o on i

E-mail: cib@chinastl com Lstp. www shinattl. s E-mail cut) @chinatti com g www chinattl cn
No: 22260104
‘ 3 Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Ciltalon Prooedue(e) FF-Z11-003:01 - ke o
Calibration Procedures for dipole 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"
SI). The ind the probabilly are given on the following
pages and are part of the certificate. Additional Documentation:
¢) DASY4/5 System Handbook
ucted closed ronmet \perature (22+3)'C and
Al unmnl:- have been cond: in the laboratory facility: envir nt temy re (22¢3)°C le“ S Nakepretetion of Parsméterss
e 1A Measurement Conditions: Further etails 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 Standarcs D# Cal Date (Caliorated by, Certificate No) _ Scheduled Calibration ;:r:du%z:r;cmmy-m IR Y v e
Power Meter NRP: 106277 24-Sep-21 (CTTL, No.J21X08326) 2 .. I8 A0 1ORNTH D0 PArSITIcace: 819 Mmoo ) ipol
P ':‘R:“ bl i Ecm g mmmﬁ ss::n positioned under the liquid filed phantom. The impedance stated is transformed from the
ower et P measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX30V4 | SN 7307 | 26-May-21(SPEAG N0 EX3-7307_May21) May-22 | power, No unicertainty 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 | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23 * SAR normahud SAR as measured, normalized to an input power of 1 W at the antenna

- 122X004( Jan-23
Nobwork Anstrieg ESOTIGI] MYAGTIORT. 14-gn-22 (CTTL, No. %), ‘ o SAR formominal TSL parameters: The measured TSL parameters are used o caiculate the

‘ nominal SAR result

Name Function

Calibrated by: Zhao Jing | SAR Test Engineer 4*}_‘ The reported uncertainty of measurement is stated as the standard uncertainty of
’ v Measurement multiplied by the coverage factor k=2, which for a normal distribution

Reviewed by: B sAR TestE: \m* % Corresponds to a coverage probability of approximately 95%.

Approved by: i Disnyuan | 3R Project Leagier —rs\i

Issued: Apnil 6, 2022
This calibration certificate 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)
DASY 8 asfar 1
DASY Version DASYS2 | V52104 Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolation
oy D P P80 [ impedance. ranstormed 1o eed port | 705220
Distance Dipole Center - TSL 15 mm wih Spacer [ et Loss [ -2
Zoom Scan Resolution o oy, dz =5 mm mersd Rieea Fos and Design
Froquency 335 Mz 2 1 Mz
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
The appied
Tehosmus, — U | 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 “s 050 mhorm be measured
Measured Hosd TSL parameters 220202)°C 41026% | 091 mhom6% | NSRS e N T W — —
Head TSL tomperature during <10 = = connected to the second am of the dipole. The antenna is therefore short-Circuted for DC-signals. On some
= e = — of the dipoles, smail end caps are added to the dipole arms in order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. affected by this change. The overall dipole length is stil according to the Standard
1 em’ (1g) of Head TSL Condition . No wmmwunwmmmum because they might bend or the soidered
SAR measured 250 MW input power. 237 Whg connections near be damaged.
AR for nominal Head TSL parameters nomaized 1o IW | 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 Wig
[ Manutacturea by SPEAG
SAR for nominal Head TSL parameters. normalzedto IW | 6.12Wikg £ 18.7 % (k=2)
Ooiflons N £23-9004. Pam3ofs Certificate No: 22260104 Pagedofs
TTL s b e CAICT Ararurs CAICT
CALIBRATION LABORATORY s e CALIBRATION LABORATORY —
A 0.2 i ool Disic: B 100191, Chins Add: No.52 i Yuaniiei Rod. Hedian Disric g, 100191, Chins
Tek +86-10-6230035-2079  Fax: ~86-10-42308633-250 Te: 8610650063320 Fax: +86-1062304633-2404
Eeail clgcionmioon  heg/ wwwehinanicn Eomat cofidchinmticom b wwwchbuaticn
DASYS Validation Report for Head TSL Date: 2022:03-31

Test Laboratory: CTTL,
DUT: Dipole 835 MHz; Ty
Communication System:
Medium parameters used:

Impedance Measurement Plot for Head TSL

Frequen: MHz: Duty Cycle: 1:1
35 MHz: 0 = 0.907 Sim £ = 40.98; p= 1000 kg/m’

Phantom section: Right Section T o YO SO0
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) s
DASYS Configuration:
o Probe: EX3DV4 - SN7307; ConvF(10.13, 10.13, 10.13) @ 835 MHz: Calibrated:
2021-05-26
«  Sensor-Surface: 1 4mm (Mechanical Surface Detection) . *“fﬁ_\ [
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 8 o P O
«  Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 N/
«  DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) \
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm, «l
dy=Smm, dz=Smm
Reference Value = 57,88 V/m;
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% P
Maximum value of SAR (measured) = 3.17 W/kg
> \7//
0
2.4 - PR s iomormm
-4.28
6.43
.57
aan - ’
0dB =317 Wkg = 5.01 dBW/kg
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Cortificato No: 22260184
 CERTIFICATE Glossary:
- TSL tissue simulating liquid
ConvF sensiivity in TSL/ NORMx,y.z
Object S NA not applicable or not measured
Calibration Procedure(s)
FF211003.01 alibration is Performed According to the Following Slacdarce:
(Calibration Procedures for dipole vaidation kits -) IEC/IEEE 62208-1528, * of Specific A
Rate of Human Exposure to Radio Frequency F o rom e et Body-mounted
Casbration date une7,2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

This caiibration Certificate doouments the traceatilty to nafional standards, which realize the physical units of

pages and are part of the certficate.

Al calibratons have been conducted in the closed laboratory faciity: envircnment temperature (2213/C and

humidity<70%.

Calibration Equipment used (MATE critical for calibration)

@ g

Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
b) KDB 865664, *SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
) DASY4/5 System Handbook

u-moa- Applied and lntnmnhnon imeters:
Measurement Conditions: Further mus are available from the Validation Ropm at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
«  Antenna Parameters with TSL: The dipole is mounted with the spacer to potmon s feed
point exactly below the center marking of the flat phantom section, with the arms oriented

CAICT

Primary Standards. D# Cal Certificate No.) _ Scheduled Calibration parallel to the body axis.

Torvie ez e G2 (GTL Mo 00%R) oz " ot o ol el T et e e

T s gt Al 5 2 i n nce s trans om
Power sensor s sm 24ep21 CTTL No ;z x;«:a:e: Sep22 measurement at the SMAmnnmrw the feed point. The Return Loss ensures low
an22) res refiected power. No uncertainty req
DAE4 SN1S86  12-4an-22(CTTL-SPEAGNG.Z22-60007) Jan23 » Electios Doty Onw-y delay iR SMA connector and the antenna feed point
uncertainty requ
Standards | ID# Cal Date (Calibrated by, Certficata No) _ Scheduled Caibration «  SAR measured. mmmmmmmmanmmmp«z
Signal Generator E4436C | MY49071430 13-Jan22 (CTTL, No J22X00409) ey . SAR R normalized: SAR as measured, nomaized to an input power of 1 W at the antenna
ES071C | MY46110673 1. (CTTL, No.J22X00406) Jan-23
o AR nominalTSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Functon Signature
Oullruind by Znao Sing SAR Test Engineer 'gi reported uncertainty of measurement is stated as the standard uncertainty of
< rement multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by. Lin Hao ‘SAR Test Engineer #4& Coruwonu- to a coverage probability of approximately 95%,
Apgeoved by. Qi Disnyvan SAR Project Leader
Issued: Jue 13, 2022
This except in rovel
Centificate No: 22260184 Page 1ofs

Certificate No: 22260184 Page 2016

" In Colleboration with
s p o8 g
CAICT @y wwras CAICT
o S

" in Colsboraton wan
‘TTL l_l_l_l_l_

052 b Yecntle R s D, B, 10019, Chisa
T -85 10420463121

Eaul ciddinticon hipwewcicacon e e )
Measursment Conditions Appendix (Additional assessments outside the scope of CNAS L070)
DASY 1
i oy PP Antenna Parameters with Head TSL
Extrapolation Advanced Extraposation
Impedance, ransformed to feed port
| Phantom Trigle Fiat Phaniom 5.1C. placeaid o | 48.10-6400
Distance Dipole Conter - TSL 15mm with Spacer ‘ e
Zoom Scan Resolution éx, dy, dz= 5 mm General Antenna Parameters and Design
Frequency 900 MHz 2 1 Mz
| Electnoa Detay (one diectan) | 13120
Head TSL parameters
Temperature | Pormittivity Conductivty | Aftor long term use with 100 radiated power, onl
Nominal Hesd TSL parameters 2oc | s 097 mhoim e measised
[ Wessured Hesd Tt paramters @0:02°C | @126% | osmbamso¥ | The dpols centa conductor f
Wead TSL tamperature chunge during test|  <10°C | — = of the dipoles, Ao rd onder e ) o
. g ined in the " parsgrapn. The SAR data are not
SAR result with Head TSL affected by hs change. The overall
em’ (1g)ofHesaTsL | Canation 1 connections near the feed-point may be damaged. ymartsendorthe
SAR measured | 250 mW input power 278 Wg
SAR for nominal Head TSL parametecs | romamediow | 11owngs s % e
SAR averaged over 10 cnr’ (10g)of Hesd TSL | Coniion fvkitione! EUT Data:
SAR measurod 250 MW input power | 1.78 Wikg Manufactured by SPEAG

[S40 tr mm Howd To pwrrters nomsiedto | 709 Wha s T K0 |

Cetificate No: 22260184 Page3of6 Centificate No: 222-60184 Page 40f6
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DASYS Validation Report for Head TSL Dite: 2022.06.07

Test Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: DI00V2; Serial: DI0OV2 - SN: 14079
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz: & = 0.98 S/m: ¢, = 42.05; p = 1000 kg/m’
Phantom section; Right Section YO o o T8 507 W 8 TAT
feasurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007) .05 -
DASYS Configuration:

Impedance Measurement Plot for Head TSL.

« Probe: EX3DV4 - SN7464; ConvF(9.72,9.72, 9.72) (@ 900 MHz; Calibested:
2022:01-26

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

*  Electronics: DAES Sn1556; Calibested: 2022-01-12

pe: QD 000 PSI Cx; Serial: 1062

14.6.147501)

.1C (20deg probe
535); SEMCAD )

.
+ DASYS252.104(1

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=Smm,
dy=5mm, m

SAR(1 g)
Smalest distance from peaks to all poiots 3 dB below = 16 mm =
Ratio of SAR at M2 to SAR at M1 = 65.8% G )
Maximum value of SAR (measured) = 3.71 Wikg fr=r f —
B
=
B T
0dB =371 Wikg = 5.69 dBW/kg
Centificate No: 722-60184 Pagesofs
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Certificate No:  222-60105
3 : | 3 I Glossary:
i 3 TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D180OV2 - SN: 24170 NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 Calibration is Performed According to the Following Standards:
‘ a) IEC/NIEEE 62209-1528, Procedure for The of Specific Absorption
L Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
—— Meshia1:2002 | 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 raceabilly to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 Mz to 6 GHz"
(SI) The and the with confidence probability are given on the following |
Pages and are part of the certificate Y i e +
) DASY4/5 System Handbook
Al calibrations have been conducted in the ciosed 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 (M&TE 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 Stancaros o# Cal Dats (Calibrated by Certficate No) __ Scheduled Cailbration o FaTis fnabody ad
o - 2 T NI 00eTas F ) > Impedance and Retum Loss: These parameters are Measured with the dipole
Power Meter NRP2 2 4.5»2 o positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sengor  NRPSS 04201 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 power. No uncertainty required.
| oaes SN 1556 12-4an-22(CTTL-SPEAG No 222-60007) Jan-23 . e:anul Delay: One-way delay between the SMA connector and the antenna feed point
uncertainty required.
E e 1 S Do N6~ " Scbedkled Cotbiin . SS::mnuM SAR measured at the stated antenna input power.
sqs‘”w“.'y “‘d::w T 1502 :KC. YTLI .“.:u o 3 o . s non:uhz-d SAR as measured, normalized 1o 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
[ bt o iqiond U parameters are used to caiculate the
Name Function Signature ‘ ]
1 Wy > The reported uncertainty of measurement is stated as the standard uncertain of
Casbratea Znao yg J Enginer 4!{; Measurement multiplied by the coverage factor k2, which for a nommal distriocics |
lmmgacd. |LinHao | 5AR Test Enginesr St - | ‘ Corresponds to a coverage probabilty of approximately 95%
Approved by [OiDanyan | AR Projedt Loater S ‘

Issued: Apnil 6, 2022
This calibration certificate shail not be reproduced except in full without written approval of the laboratory.
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Msasisement Conditicne Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation I
I o = Impedance. transformed 1o feed point [ 4790-2540
Distance Dipole Center - TSL 10 mm | with Spacer L = e ——t
Zoom Scan Resolution o, oy, az=Smm General Antenna Parameters and Design
Frequency 1800 MHz = 1 Mz
Electrical Delay (one direction) | 1118 ns
Head TSL parameters
The sppled
[
Tomperaturs | 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 | 207 | 40 1.40 mhoim o
| Measured Head TSL parametors | @0:02°C | 4«w06:8% 141 mhoim 28 % mam:::o-uww:mwdm mmmmummwmum
Head TSL temperature tost 10" — Rmoiie The o ool
o Change during <lo'c = . = ] dhmmmmmmmbwmmmmrhmmmwmnw
N T according 1o the position as expiained 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
= (1 g)of Head TSL T C T = ;ommmumbuﬂmm (because they might bend or the soldered
SAR messured 250 mW input power | 9.73WAg
SAR for nominal Head TSL parameters | romalizedto W | 38.9 Wikg 2 18.8 % (ke2)
SAR averaged over 10 cr’ (10g) of Head TSL. | Condtion UL
SAR measured 250 mW input power | 511 Wig | [ Manutacturoa by | SPEAG
Lsanlwmmuvsxm romaized o IW | 204 Wikg 187 % (ke2) | :
Cenficate No: 22260105 Page3ofe Cofite 222 st apdnte

&rreess CAICT (TTLj’ speaga CAICT

AN 3w Vosniel Ret, Holdion D, B, 19011, Clina

5 sVl R, Hedin Dl Bl 1013, China

s DT s S B Teb +H6-106230461320  Fax +HA-10-62304631-2:

by s plent odacont oo Fomail ctt schinattl com bp www chinanlcn
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: = 1800 MHz: o = 1.411 S/m; e = 40.62; p = 1000 kg/m’ = 5
P L G P oy 507 ¥ 5 TAIT
Measurement Standard: DASY (IEEE/IEC/ANSI C63.19-2007) s vekel <

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 W/kg \
\
]
0
342 J— -
T = S e e BE
.85
-10.27
13.70
RIAH L I ==
0dB =152 W/kg = 11.82 dBW/kg
Centificate No: 222-60105 Page s ofs Centificate No: 2260105 Pageoof e

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

y
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  f(86-512)57370818  www.sgsgroup.com.cn
ENC Laboraion} //fLanmsw@‘- fE I BUTBZEOLEHL0S  #B4% 215300 1(86-512)57355888  f(86-512)57370818  Sgs.china@sgs.com
1

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



Compliance Certification Services (Kunshan) Inc.
Page: 11 of 28

1.7 D1900V2 - SN 5d136

TTL5 5 s g < 2 CAICT (TTLj' tpeag CAICT
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Certificate No: _ 222.60185
Eid Glossary:
) TSL tissue simulating liquid
ConvF sensitvity in TSL/ NORMxy.z
bt . NA not applicable or not measured
Casbration Proced:
- FF21100301 Calibration is Performed According to the Following Standards:
Goltation Procadures or dipole vakdation s a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-heid and Body-mounted
Calbration date: dune 7, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

requency range of 4 MHz to 10 GHz)", October 2020

Procedures (F:
This calibration Centificate documents the traceabilty to national standards, which realize the physical units of b) KDB 8856684, “SAR Measurement Requirements for 100 MHz to 6 GHz™

g on the following Docume:
¢ Additional Docu :
Pages and are part of the certficate. ) 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:
humidity<70% *  Measurement Conditions: Further details are available from the Validation Report at the end

of the certificate. All figures stated in the certficate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

Calbration Equipment used (MATE critcal for calibeation)
point exactly below the center marking of the flat phantom section, with the amms oriented

Primary Sandards 08 Cal Dato (Calibrated by, Certiicate No) __ Scheduled Calibraton parallel to the body axis.
«  Feed Point impedance and Retum Loss: These parameters are measured with the dipole
SoSarvine peer | T 28 OTTL Bk aman) Sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor N 04291 2#sep21 0.5 ) sep22 measurement a ho SWA cannector o th feed point. The ReturLoss ensures kow
SN 7484 _Jan22) Jan23 flected power. No uncertainty req
oAgs SN1688  12-4an22(CTTL-SPEAGN0Z22.60007) Jan23 + Eiocrica Datey- One-wey dekey bebhesn the SMA connectorand e antenna feod point
No uncertainty required.
Secsod st |08 cu Certifcate No) _ Scheduied Caiibraion +  SARmeasured: SAR measured at the stated antenna input power.
o B TR T s KT Vo o =5 *  SAR normlized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Ansiyzer ESO71C | MY48110673  14-Jan-22 (CTTL. No.J22X00406) Jan23 AT R TR e T s paramalers ars Used 1o caiculate e
nominal SAR result
Name Function Signature
Cailbrated by. Zhao sing SAR Test Engineer 1 /5 The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, e for a nomal dsirbution
Reviewsd by T _ S \‘hﬁ 4 Corresponds to a coverage probabilty of approximately 95
Approved by. Qi Dianyusn SAR Project Leader =
sues. June 13, 2022 |
the lsporatory ]
Certfcate No: Z22-60185 Page 1 Centificate No: 22260185 Pagezofs

= caicT | @@= cAIcT

052 R, i Do, B, 16019, Chins

i Yuanics R, Hldian Ditrict, Befing. 100191, Chin Tt +H0-10-02304633.

T 3217 it colgehismicom  beps/ o caktacen
Eedl abichmtioon . Mapwewesiiacen
Appendix (Additional assessments outside the scope of CN;
Moasurement Conditions ! ReCICNAS LOY)
OASY s
- ey Antenna Parameters with Hoad TSL.
sy At
Extrapolation Advanced Exvapoiston [ impecance, sransformed o fead point | 51.20+ 7580
Prantom Tre Fat Phantom 5 1C. [ Rotum toss [ 22408 ]
Distance Dipole Center - TSL 10 mm with Spaces .
Zoom Scan Resotution | ocora=som General Antenna Parameters and Design
Froquenc 1500 MHz 2 1 M
= | 21 MHz | [ Esecrics Dotay (one dection) 1109 0
Head TSL parameters
ted
= Temporature | Permativity Conductivity After long term use with 100W. only a sig! g ipol foed
be measured.
| Nominal Head TSL parameters zoc | w0 1.40 mhaim
| Moasured Hesd TS parameters @20:02°C_ | 39:6% | 13mmamzen o The center 9 iy
the agole. DC-signals. On some
| Hoad TSL temperature change during test | <10°C - of the dipoles, added o P ven oadad
according to the paragraph, ! are not
SAR result with Head TSL y Sl chaiga. e s -
o’ (grorresats | Conaition | ‘connections near the foed-point may be damaged 4
SAR mesaured 250 mW inpus power | 885 Wig
SAR for nominal Head TSL parameters normaizedio W | 40.0 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10g) of Head TL | Conditon Additional EUT Data
SAR measured | 250m input power 518 Wig Manufactured by SPEAG
[ 54R for nominal Hesd TSL paramoters [ romeussniw | zswhgs 1T en)
Cenificate No: 2260185 Pageiofe Certificate No: Z22-60185 Pagedofs
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52 HusVuanel Rsad, Huidisn Disics. Beigng. 109191, China

Add: No 52 WuaVuunei Ro, Maidian Diswict. Beling. 100191, Chira 1631211
el +86-10-42304633.2117 e Skt
el cilehisamloom  beps v calLac.n
DASYS Validation R.pon for Head TSL Date: 2022-06-07
Test Laborator 2. China ” Impedance Measurement Plot for Head TSL

DUT: Dipole m« wm ‘ype: DI900V2; Serial: D1900V2
Communication System: UID 0, CW; Frequency: 1900 MHz:
Medium parameters used: £ = 1900 MHz: o = 1,385 S/m: ¢, = 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)

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

* Phantom: MFP_VS.1C (20deg probe til): Type: QD 000 P51 Cx: Serial: 1062

« DASYS252.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7VCube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm
Reference Value = 99.99 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wikg
SAR(1 g) = 9.95 Wikg; SAR(10 g) = 5.18 Wikg
Smallest distance from peaks to all points 3 dB below =9.2 mm )‘-/‘ \
Ratio of SAR at M2 to SAR at M1 = 54.1% T —
Maximum value of SAR (measured) = 15.6 Wikg \
Ll
0
348 T e ————
6.9
-10.45
-13.93
2
-17.41 &
0B~ 156 Wikg = 11.93 dBW/kg
NN T S — Certificate No: 22260185 Pagesofs

1.8 D2000V2 - SN 1041

i SO calct | e eI CAICT

i e v o LD et LI A e O A G WO s
Loty B el e
Emit culechmatioom  dep:wcsctacen P | Moy,
Crent SGS-CN Cortificate No: 22260188
j Glossary:
SL tissue simulating liquid
Conve sensitivity in TSL/ NORMx..z
02000V2 - SN: 1041 NiA not applicable o not measured
Calibration Procedur
" s FFZ11-003:01 Calibration is Performed According to the Following Standards:
Galbration Procedures for dipole validaton ks a) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibraton dte: June 8, 2022 Wireless Communication Devices- Part 1528: Human Mode’s, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This caitration Certficate documents the traceabity 1o natons! sisndards, which reakze the physical unils of b) KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
o e following
Additional Documentation:
and are part of the certfcate
oo Lo ) DASY4/5 System Handbook
Al caitrations have boen conducted in the ciosed laboratory facilty: environment temperature (2263 and Mathods Applied and Inteprotation of Parameters:
humidiey<?0%. Measurement Conditions: Further details are available from the Validation Report at the end
f he cariicae. Al fgures staled inthe cetfcats are val at th fequency picated
) « 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 ams oriented
Primary Standards 0 Cai Date (Calibratod by, Cerbficate No) _ Scheduled Calibration g"‘;‘;‘o ';ﬂ;mzm W a— - ——
o Fee a m Loss: These parameters are measuret e dipol
77
it uredlgoi) o :: :::: by :ﬁ::zx:’ s positioned under the liquid filed phantom. The impedance stated is transformed from the
PO saony { ) Sag measurement at the SMA connector to the feed point. The Return Loss ensures low
SN 7404 _Jon22) Jan-23 reflected power. No uncertainty required.
DAE4 SN1S8  12.Jan22(CTTL-SPEAGNG 222-60007) Jan23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
| No uncertainty required.
Secondary Standards. o# Cal Date (Calibrated by, Centficate No.) ‘Scheduled Calibration * SAR measured: SAR measured at the stated antenna Input power.
Signa Ganarator 64436 | MVABITIAS0 134an22 (CTIL, NoJ52X00400) ) +  SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network | MY48110873 14-van- ¢ 00406) = Somacks.
Ay ESORI | VIO 15 2 (CTIL Ho 2000 oy «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
SRS nominal SAR result
Name Function Signature | — —
Caiicated by Znao Jing SAR Test Engineer £5 - The reported uncertainty of measurement s stated as the standard uncertainty of
| Measurement multpied by the coverage facior k=2, which for a nomal distribution
Reviewed by LinHao SAR Test Enginesr +#% IO 1 ol
Approved by: Qi Disnyuan ‘SAR Project Leader —Soau. 7
Issued: June 13, 2022
[ et 2 ;
Centificate No: 22260186 Page 1 of6 Cenifcate No: 22260186 Pagezofs
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY a2 far

cnpege)
[ DASY version [ DASYES T ] Antenna Parameters with Head TSL
Extrapoiaton Advanced Extrapeiacon
"
- e | impadance, ranstomed to feed poirt | 464000740
Distance Dlpoie Center - TSL 10mm Wi Spacer | e L =
Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design
Froquancy 2000 Mriz 2 1 Mz
— Gecca e oom arociony I Tosame
Head TSL parameters
Tomporature | Permitivty | Conductivity Aferiong Toow cnly a sight warming o
Nominai Head TSL parameters | zoc | wo |40 mraim B
E
Measured Hoad TSL. parameters [ @00z 402:8% | 138mhomz6% | The S0 fnecng o dwcky
Hoad TSL < = | sighals. On some
temperature change during wet|  <10°C ] | of the dipoles, ummaap-mwmmammmammmm"ummmwm
e accordng to the postion as explained in the “Measurement Conditons” paragraph. Tha SAR data are not
SAR resultwith Hoad TSL {feced by i hange The avrsl pol gt s sl accordin o e Siandard
[SAR averaged over 1 cmn” (1 gy ot eaa st Condition ] ney the soldered
| ! Cormeckons bear i Fead et ey et
SAR measured 250 N gt power 104ving -
SAR for nominal Head TSL paramesers. nomsized o W | 41.8Wikg £18.8 % (ke) |
AR averaged over 10 cm’ (10.8) of Hesd TSL Condton Sipoet LT Dvtx
SAR measured 250 mW it pome 530Whg | [rere—— T SPEAG
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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: Frequenc: MHz: Duty Cyele: 1:1
Medium parameters used: = 2000 MHz: o &=4021; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

Date: 20220606

Impedance Measurement Plot for Head TSL.

Probe: L‘(Jl)\M SNT464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:

! Surface Detection)

: DAEA Sn1556; Calibrated: 2022-01-12
MFP_V5.1C (20deg probe tilt); Type: QD 000 PS| Cx; Serial: 1062
52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x77) (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(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% t ¥
Maximum value of SAR (measured) = 16.3 Wikg
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18.58
0dB =163 Wikg = 12.12 dBW/kg
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Calibration date: March 31, 2022

This calibration Certificate documents the traceabilty to national standards, which realize the physical units of
(s, pr y are given on the following

pages and are part of the certificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (2243 and
humidity<70%.

Calibration Equipment used (MATE critical for calibration)

Cal Date (Calibrated by, Centificate No) _ Scheduled Calibration

24-Sep-21 (CTTL, No J21X08326) Sep2
24-Sep-21 (CTTL, No.J21X08326) Sep22
26-May-21(SPEAG N0 EX3-7307_May21) May-22
12-48n-22(CTTL-SPEAG No. 222-60007) Jan-23
_Secondary Standards Cal Date (Calitrated by. Certificate No ) Scheduled Cakibration
Signal Generafor E4438C | MY49071430  13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan23
Name Function Signature
Caiibrated by Zraodng| | SAR Test Engneer | {g i
Reviewed | N
or ‘nveo | |8AR Tost Enginent #®H% ‘
Approved k p
or (QiDanyan | SAR ProjectLeader e |
Issued: April 6, 2022
This caiibration certficate shall not be reproduced except in full withaut written approval of the laboratory

Certificate No: 22260106 Page 1 of &
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Add: No.52 Hua YuanBei Road. Haidian District. Bei
Tek 486-106204633-2079  Fax: +86-10621046
Eomail. ct)achinat com .

91, China

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 EW!‘MRMIOFMUOM:YF“ from Hand-held and Body-mounted

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

* Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel 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
reflected power. No uncertainty required.

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

. Wmaﬁmmumuunnmmqmww

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

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

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

|
1o a coverage probability of approximately 95%. J

Centificate No: 222-60106 Page 20f6
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Measurement cowum: o i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapoiation Advanced Extrapotaton |
!
e o | y [impedance. vanstomes o feed part [ 4920-4560
Distance Dipole Centar - TSL 10mm | wtn Spacer 1 =70 1 o
Zoom Scan Resolution e dy. dz =5 mm | General Antenna Parameters and Design
Frequency | 2300 MHz £ 1 MHz
[ Erectrics Detay (one drection) 1,083 na ]
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 5 167 mhaim be messuipd
‘Measured Head TSL parameters @20202)°C 308:20% ‘VPONMM[G% mmnmdmﬂdwmm The center conductor of the feeding line is directly
i — connected to the second am of the dipole. The antenna is therefore short-circulted for DC-signals. On some
Heod TOL emporators change during oot 19°C [ - of the dipoles, @nd Caps are added 1o the dipole anms in order 1o improve ‘when loaded
according to the posibon as explained paragraph. The SAR data are not
SAR result with Head TSL Ry s chengs. !
- (1 g)of Head TSL 1 WMNW";y ‘ams. because they might bend or the soidered.
SAR measured | 250 mW iput power | 124 Wag
SAR for nominal Head TSL parameters nomalzedto IW | 49.2 Wikg 2 18.8 % (kw2)
SAR averaged over 10 cm' (10g) of Head TSL | Condtion ae sur
SAR measured | 250 mw input power 5,88 Wikg Menutactured by SPEAG
SAR for nominal Hesd TSL parameters | romaizedto W | 234Wng2 187 % (ked)
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DASYS Validation Report for Head TSL Dute: 20220331

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

DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1096
Communication System: UID 0, CW; Frequency: cle: 1:
Medium parameters used: = 2300 MHz; o = 1.702 $/m; & = 39. 77 P I!X)Olgm

Phantom section: Right Section TS Uy ey 16, 06887 we¥ O 0608 Y
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) ® (5T o TN
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_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 af M2 to SAR at M1 = 50.4% [ vl
{
A\

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

]
]
a7 x
: mezive sns e a0 EE
EEY]
a250 |
1657
200 | & —
0dB =20.3 Wikg = 13.07 dBW/kg
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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 for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless unication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
b) KDB 865664, ‘SAR Measurement Requirements for 100 MHz to 8 GHz"
Additional Documentation:
©) DASY4/5 System Handbook
Al calibrations have been conducted In the closed laboratory faciity. environment temperature (22:3/C and me.mmm 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.
‘Cafitration 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
Primary Standards 0 Cal Date (Caibraled by, Certiicate No) __ Scheduled Cailbration pasaiel © the body mds.
SOTT 2 ”‘ T Vel s B altcad it s « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meler - NRP2 4-50p-21 ( ) Sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the
Powersensor NRPSS | 104291 24-5ep-21 (CTTL. No.J21X08326) Sep22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DVA | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required
DAE4 SN1S88 12-Jan22(CTTL-SPEAGNo 222-80007) Jan23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point
No uncertainty required.
Secondary Standarss | ID# Cai Date (Caltrated by. Certficate No) _ Scheduled Calibraton ¢ SARmeasured: SAR measured at the stated antenna input power.
E MY4007 1830 13-Jen22 (CTTL, No. J22X ) e~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY48110873  14-Jan-22 (CTTL, No [22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
| nominal SAR result
Name Functon Signature ‘ A
Caliborated by 4 % The reported uncertainty of measurement is stated as the standard uncertainty of
2nao Jing |SAR Test Engineer “IJ < i Measurement multiplied by the coverage factor k=2, which for a nomal distribution
3 Corresponds to a of approximately 95%.
Reviewsd by. UinHao {wmum \,ﬂjg coverage probability of approximately |
Approved by: Qi Dianyuan | SAR Project Leacer St
Issued: Apeil 6, 2022
This calibration certficate shall not be reproduced except in full withou} written approval of the laboratory.
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st Ot Appendix (Additional assessments outside the scope of CNAS L0S70)
DASY astar 1
DASY Version ] DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation r
Impedance. transformed 1o feed 1
Phantom | Triple Fiat Phantom 5.1C ’LﬂmL point 5210+ 3200
e -1 o :
Distance Dipole Center - TSL 10mm wit Spacer it = -
Zoom Scan Resolution ox, dy. dz=Smm | General Antenna Parameters and Design
Frequency 2450 MHz £ 1 MHz
[ Erectnca etay (one drecson) | 1,008 08
Head TSL parameters
Tompersturs | Pormitiviy Conductivity /Aerlong erm use wth 100W radiated pawer, ol @ sight warming of the dipole near the fead-point can
Nominal Head TSL parameters 20°Cc | »2 1.80 mho/m
Measured Head TSL parameters 220202)°C W526% 1.78 mho/m 2 6 % The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
- connected to the second am of the dipole. The antenna is therefore short-Gircuited for DC-signals. On some
Head TSL temperature change during test «10'C — - of the dipoles. small end caps are added 1o the dipole arms in order 1o Improve matching when
= according 10 the posibon as in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL memm The overall dipole length is stil according 1o the Standard.
5 ‘excessive force must be appled to the dipole arms, because 'bend or the soidered
[ SR svraged over 1 o’ (1 g)olbanatsl | Gonston Connectons nes e oedpobi may be demaged i ot biriech
SAR measured 250 MW input power 132Wag
SAR for nominal Head TSL parameters nomatzedto W | 830 g
. Wikg £ 18.8 % (k=2) A EUT Data
SAR averaged over 10 cmt’ (10 g) of Head TSL Condition
SAR measured 250 W Input power 615 Wag Manutactured by SPEAG
| SAR for nominal Head TSL parameters nomalzedto IW | 247 Wikg £ 18.7 % (ke)
Centifi 222- of
Certificate No: 222-60107 Page 3of 6 —— ity
S & oy " in Colaborstion with T
777 s he s a CAICT ‘TTL £ peag CAICT
CALIRATION LABORRTORY —_— CALIBRATION LABORATORY
o . iing. 100191, China A4t N 52 oV R s Dot e 00101 Chia
LS o5 el Rend, ki Dk Bafog, W24, Tk 80 10-6T0MT3I0 Fax: H86 10423046352
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DASYS Validation Report for Head TSL Date: 2022:04-01 .
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

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

TFIHY Uog W Y0 GG ¥ 5 0088 DALY
ST A0 S A

« 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_V5.1C (20de 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 = 104,6 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 27.0 Wikg

SAR(1 g) = 132 Wikg: SAR(10 g) = 6.15 Wikg

Smallest distance from peaks to all points 3 dB below = 8.9 mm g
Ratio of SAR at M2 to SAR at M1 =49.2% F
Maximunm value of SAR (messured)

a8
0
40 1 mn2moe o e 2o 00 WY
-8.80
REST]
-17.59
-21.99 L 1
0dB =22.1 Wkg = 13.44 dBW/kg
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Client SGS-CN Certificate No:  222-60108
TSL tissue simulating liquid
sensitivity in TSL/ NORMx.yz
NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 is ng to the
a) IEC/EEE 62209-1528, Procedure bt 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
mwmmmmbmmmmmmmu b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(s with the following
£oges and are part of the cartoats. = Additional Documentation:
) DASY4/5 System Handbook
Al
wﬁmwmnnmwmmmmunm Methods Applied and Interpretation of Parameters:
humidiy< . :o;:ummrco::mml Further details are available from the Validation Report at the end
certificate. All figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) * Antenna Parameters with TSL: mewummmmwmmw its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards 0¥ L Cai Date (Caiiorated by, Certiicate No) __ Scheduied Calibration iyt PPN
NRPZ 108377 2 21 (CTTL No.J21X08329) * Feed Poini nmmw im Loss: These parameters are measured with the dipole
Power Meter 4-89p-21 ( ) Sep-23 positioned under the liquid filled phantom. The impedance stated is transformed from the
Powersensor NRPES | 104291 24-Sep-21 (CTTL, No.421X08326) Sep22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX30DV4 | SN 7307 :Mzusmmm7m7 _May21) May-22 reflected power. No uncertainty required. ] e
DAE4 SN 1856 | 1| 12-Jan-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 (Calibrated by, Certficate No) _Scheduled Callbration *+  SARmeasured: SAR measured at the stated antenna input power.
s G E4438C | MY49071430 13 22 (CTTL, No J22X00408) Jan23 . g:‘wmm:&nunmm‘mﬁznwunmlpmd1w-mnm-nn.
Network E5071C | MY4811 1 !
Analyzer 0873 14-Jan-22 (CTTL. No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature [ ]
Calibrated by %. . I”“"" b i t{l‘\ The reported uncertainty of measurement is stated as the standard uncertainty of
~ @ Measurement mewbﬁukﬂmmfw-mldﬂm
Reviewed by “ﬂ . 'W\'ﬂ =S M ] Corresponds to a coverage probability of approximately 95
Approved by OiDamuan | SAR ProjectLaater ===
Issued: Apri 6, 2022
This caiibration certificate shall not be reproduced except in full without written approval of the laboratory.
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CALISRATION LABORATORY CALIBRATION LABORATORY
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u.:;mwmu Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version [ DASYS2 52104 ] Antenna Parameters with Head TSL
Extrapolation ‘Advanced Exvapolaton
Phantom Trile Flat Phantom 5 1C [ sonscbsnscadsced o l i o
Distance Dipole Center - TSL 10mm | with Spacer L“‘“"h’- -23808
Zoom Scan Resolution | dx. dy, dz =5 mm | General Antenna Parameters and Design
Froquency | zeoomnzime |
Electrical Delay (one drection) 1053
Head TSL parameters -
Tomperature | Permitivity Conductivity After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | 3o 1.98 mhoim bemmsieed
Messured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon The made of nga The center conducior of the feeding ine is directly
Hesd TSL wmporstrs change durng st <10°C_| connected to the second arm of the dipole. The antenna is thersfore short-circuited for DC-signals. On some

= == of the dipoles, small end caps are added 1o the dipoie arms in order to improve matching when loaded
the paragraph

‘according to the position as expiained in The SAR data are not
SAR result with Head TSL affected by this change. The overal dipole length is stil according to the Standard.
=TT oo ] No excessive force must be applied to the dipole arms, because they might bend or the soidered

SAR measured 250 MW input power 137 Wikg 3

SAR for nominal Head TSL parameters nomalzedio W | 548 Wikg 2188 % (ke2) |

SAR averaged over 10 cm’ (10 g) of Head TSL Condition dcNionsl RUY Dot

SAR messured 250 mW input power 512w

Input g Manufactured by SPEAG

SAR for nominal Head TSL parameters | romauedio W | 45Whgt 187 % () |
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DASYS Validation Report for Head TSL.

Date: 2022-03-31
Test Laborstory: CTTL, Beijing. China
DUT: Dipole 2600 MHz 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:

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

Sensor-Surface: | 4mm (Mec! Surface Detection)

Electronics: DAE4 Sa1556; Calibrated: 2022-01-12

Phantom: MFP_VS.1C (20deg probe til); Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.104(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=5mm

Reference Value = 103.3 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 29.0 W/kg

SAR(1 ) = 13.7 W/kg: SAR(10 g) = 6.12 Wikg
Smallest distance from peaks to all points 3 dB below
Ratio of SAR at M2 to SAR at M1 = 47.8%

= 8.9 mm

Maximum value of SAR (measured) = 23.4 W kg (
- UGR1) =
0
x

-4.70 L naene e = L] it I

-5.40

-1

2m | & )

0dB = 23.4 Wikg = 13.69 dBW/kg
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Impedance Measurement Plot for Head TSL

54 Wy 100 W
S W0

o.000) «
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Ciient SGS-CN Certificate No:  222-60187
Al lo] A Glossary:
— TSL tissue simulating liquid
Conv sensitivity in TSL / NORMX,y.z
NA not applicable or not measured
Calibration is Performed According to the Following Standard:
) IEGIEEE 62200-1528, “Moasuroment Procedurs or The Assessmant of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1526: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHZ 1o 10 GHz)", October 2020
This calibration Certificate documents the traceablity to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHZz to 6 GHz"
pages and are partof the cerificate. Additional Documentation:
©) DASY4/S System Handbook
ANl calibrasons have been conducied in the closed laboratory fac ironment temperature (22131 and
humidity<70% s = Mathods Applied and Interpretation of Parametors:
* +'*Voasurement Conditons: Further dotais o avaliabl from the Valdation Report at th 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 24-Sop-21 (CTTL, No.J21X08326) Sep-22 under the liquid filled phantom. The impedance stated rmed from the
S Son2z2) Y messurament i the SMA connecior ot feed pokt. The Ream Loss e kow
=t d power. No uncertainty required.
DAGS SIS ASWn2CTILSERAMNOZZ 00000, s «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point,
No uncartainty fequired.
Secondary Standards o# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration . measured: SAR measured at the stated In‘hﬂm input power.
Signal Generator E4438C | MY43071430 13-Jan-22 (CTTL, No. J22X00408) . SARnonnwm SAR as measured, 10 an input power of 1 W at the antenna
1C | MY46110673 ‘TTL, No.J22X00406) Jan-23 connactor.
+ SAR for nominal TSL parametes: The measured TSL. parametars are used 1 calcuite the
nominal SAR rest
Name Function ignature
Corated by: Znao Jing ‘SAR Test Engineer = b The reported uncertainty al measurement is stated as the standard uncertainty of
- Measurement multiplied by the coverage k=2, which for a normal distribution
Reviewod by: LinHso ‘SAR Test Engineer ) «qu{; Corresponds to a coverage probability of approximately 95%.
Approved by: Qi Dianyuan SAR Project Leader = o
Issued: June 8, 2022
Cenificate No: Z22-60187 Page tof 10
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Measurement Conditions Head TSL parameters at 5300MHz
p— : —
e o ET = —— R TR
Exvapoinion [rvesT—— Nomina Hesd TSL parsmaters 2o %9 | 478mm
Phantom “Triple Flat Phantom 5,1C ‘Measured Head TSL parameters (220:202)'C 35226% AT3mhoim 6%
Distance Dipole Center - TSL. 10mm wan Spacer Head TSL temperature change during test <10°C — | —
——— ot im | oasrmes s e
R SAR result with Head TSL at 5300MHz
5300 Wbtz £ 1 Wz 1 o’ (1 g)ot Hend TSL Condtion
" o fridiri] AR measrod 100 i gt power )
5900 Wi+ 1 Wb SAR for nominal Head TSL parameters. normalized fo 1W 9.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR averaged over 10 ¢’ (10 g) of Head TSL. Conditon
e TR T
i R S T
—— e
Nominal Head TSL parameters 20C %0 4.6 mhaim AR o momiedd Lan e
Moasured Head TSL parameters (220£02)C 3426% | 4E2mromie% Head TSL parameters at 5500MHz
Head TSL <1.0°C _ P
Temperature Permittivity Conductivity
SAR result with Head TSL at 5200MHz Nominal Head TSL parameters 20°'C 388 4.96 mhoim
cm’ (1) of Head TL Condgon Measured Head TSL parameters (220402)'C MB26% | 494 mhama6%
e T T e LT 2! =
‘SAR for nominal Head TSL parameters ‘normalized to 1W TTE Wk £ 24.4 % (k=2)
SAR averaged aver 10 ci’ (10 g) of Head TSL Condtion SAR result with Head TSL at 5500MHz
‘SAR measured 250 i input power 222Wig 1 om’ (1g)otasa T8t
Loes SAR meosured 100 m nput powar 820 Wig
e e T T
‘SAR for nominal Mead TSL parameters noemalized to 1W 82.5 Wikg £ 24.4 % (k=2)
SAR sveraged over 10 om’ (10 g) of Head TSL. Condition
SAR messured 100 miN input power | 234Whg
R T T Ao it | EIRGEHIN D
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 | Permittivity Conductivity

Nominal Head TSL parameters 20'C 355 507 mholm [ Impedance. wransformed o teed point | 4610-5090
Moasured Hoad TSL parameters 220202)°C UT26% | SOSmbam26% | Retem Loss | 268
Wead TSL tomperature change during test | <10°C = =

—— Antenna Parameters with Head TSL at 5300MHz.
SAR result with Head TSL at 5600MHz

et o [Fmpedanc, ansiamed o eed port T wa0.2420
SAR measured 100 i inpust power suwg | [ Rotum Loss: 29588 |
SAR for nominal Head TSL nomakzed 1o 1W 80.8 Wik xm\&
o y Lo ] Antenna Parametors with Head TSL at 5500MHz
SAR sveraged over 10 cm’ (10,) of Head TSL. Condiion
SAR measured 100 i inpust power 230 wig Impedance, transtormed 1o feed point | £.30-22860
SAR oo oot TS paratrs romtzaato N[ 228Whg2 243 % () [Foumtoss [ “araan
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
T | ey | Sy [ mpecance, ranafeem ot gt I 54504200
Nominal Head TSL parametars z0c 3 527 mhoim [Rowmtons [ Yy
Measured Head TSL parameters. (220202)°C 34426% 5.26 mhoim £ 6% ’
Head TSL temperature change during test «1.0°C - — ‘Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed to feed port 5150-5810
cm’ (1 g) of Head TSL Condiion | e J 24998
SAR measured 100 mW input power 771 Wkg =
SAR for nominal Head TSL parameters normalized o W | 76.7 Wikkg 2 24.4 % (k=2)
‘SAR averaged over 10 i1’ (10 g) of Head TSL. Condtion
SAR messured 100 mW gt power 216Wia
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)
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5 A AT A e e S
A Al n s
L TR e T T S
‘General Antenna Parameters and Design DASYS5 Validation l‘poﬂ'ﬂ(".lﬂ TSL Date: 2022-06-01
iaes Test Laboratory: CTTL, Beijing, C!
Eochica Detay (ore drecton) T e ] DUT: Dipole 5GHz; Type: nsonzvz Serial: DSGHzV2 - SN: 1095

Communication System: CW. Frequency: 5200 MHz, Frequency: 5300 MHz,
4 Frequency: 5500 MHz, Frequency: 5600 MHz., Frsquam:y 5800 Mz, Dmy Cyce: 1:1

g
be measured,

. The center
. The for DC-signals. On some Medium parameters used: = 5600 MHz: o = 5,051 Sim; ¢, = 34.69; p = 1000 kg/m?
L L Medium parameters used: f = 5800 MHz; 0 = 5.247 Sim; & = 34.42; p = 1000 kg/m®
2fecied by this change. il i Phantom section: Right Section

. ipole ams, he soldered Measu v
connections near the feed-point may be damaged. e cm:xmm DASYS (IEEE/IEC/ANSI C63.19-2007)

Additional EUT Data « Probe: EX3DV4 - SN7464; ConvF(5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,
_ — 5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.11, 5.11) @ 5500 MHz;
Manutactured by I SPEAG ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF (5, 5, 5) @ 5800 MHz:

Caiibrated: 2022-01-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

+ Phantom: MFP_V5.1C (20deg probe tit); 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 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: 2226017 PageTof10 Cenificate No: 22260187 Page kof 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurcment Plot for Head TSL
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 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, f=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 IPin=100mW, d=10mm, f=5800 MHzZoom Scai

grid: dx=dmm, dy=4mm, -
Mcnneavnm-azﬂvfm Power Drift = -0.06 4B
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 B
0.dB = 18.7 Wikg = 12.72 dBW/kg
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2 DAE4 - SN 1245

Scrrma o Pt Engrisg A0 s p e a g Calibration Laboratory of Schweizsrischer Kaibriersianat
S ot Schmid & Partner o Sence suase.
P i umm Engineering AG cvats ks o Rentety
M Zeugnausstrasse 43,8004 Zurich, Swazertand ‘Swiss Calibeation
Accradend ty e Swss Accrudiation Servce SAS) Accrsdiaion o: SCS 0108
IMPORTANT NOTICE
Gt SGS-CN (Auden) Cartics No: DAEA-1245_May22
AR [CALIBRATION CERTIFICATE ]
The DAE wnit is & delicate, high precsion instrument and requires careful treatment by the user. There are no e DAE4 - SD/000 D04 BM - SN: 1245
shallba g
y Exchango gntsning QA CAL-06.v30
o thvoads inside e DAE 1o wear out the
N Catbrason date: May 30, 2022
nv-El‘wlr-yw damage of these magnets. Touch and colision ermars are. Wau&dwmnlu\adm
-umulated in the E-stop. \'uP’MmEIiﬂva the customer shall always mount the probe 1o
Repair: Minor
TORI0 charge s any ropes sapeca g proeeaionts handing coueed i Gotes
DASY Configuration Files: Since the exact vaiues of the DAE input resistances. as measured during the o
unit, ¥ e DASY scftware.
he comesponang configuration file. Calbatin Equsment used (MBTE crtcal for caltranon)
Note: :
‘W:nanly and calibration is vold if the DAE unit is disassembled partly or fully by the e e Ca ——
|Customer.
Sundurds. |ioe
Auto DAE Calbraticn Unt ‘&MNM!WI 2442022 {n house check] n house check: Jan-23
| 1002 In s check:Jan 23
|Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.
important Note:
To prevent damage of the DAE probe connector pins, use great care when installing the
iprobe to tha DAE. Carefully connect the probe with the connector notch oriented in the Nane Funstin o
imating position. Avoid any rotational movement of the probe body versus the DAE Caltorated by: Oominique Stefen Laboratory Technicien _& |
\while turning the locking nut of the connector. The same care shall be used when |
the probe from the DAE. - i
RE LT
‘oo May 3. 2022
TN_EH1030BAE DAE4.docx 07032019
Cortficata No: DAE.1245_May22 Page 1of5
DC Voltage Measurement
Calibration Laboratory of [ —— e el
Schmid & Partner ‘Service suisee detalonnage High Range: 188 = BN Wl range = ~100...4300 MY
Engineering AG Servizio svizzero di taratura Low Ranga: Wse= sV, hidrange= ...
Zoughousstrasss 43, 8004 Zurich, Switzariand ‘Swiss Calibration Service. DASY measwrement parameters: Auto Zere Time: 3 sac; Measuring lime: 3 sec
Accredted oy P Swes Accrediaticn Sanvos (SAS) Accredtation No.: SCS 0108 [[calibeation Pactars | x v I z
High Range 405,265 £ 0.02% (<-2) | 400,974 1 0.02% (k=2) | 405,082 % 0.02% (hed) |
Law R 359534 4 1.50% (i=2) | 3 99608 & 1.50% (k=2) | 4.01015 £ 1.50% k=2) |
Glossary
DAE data acquisition electronics Connecior Angle
Connector angle  information usad in DASY system to align probe sensor X to the robot
coordinate systom | —— v — YN
Methods Applied and Interpretation of Parameters
«  DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter In the respective range.
« Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.
« The following parameters as ocumented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.
+  DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
‘measurement.
+  Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.
«  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.
«  AD Converter Values with inputs shorted: Values on the intemal AD converter
corresponding to zero input voltage
*  Input Offset Measurement. Oulpul 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 Battery 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
Appendix (Additional assessments outside the scope of SCS0108) DasY o Zor Time: 3. Fre
1. DC Voltage Linearity High Range (L38) Low Ringe 1.85)
vigh Rangs Diftrance (¥) Eror ) r— 18984 1700
Channel X+ Ingut 19898445 e 00 - pr P
ChanneiX v lnput 2000458 228 01 Channe
ChannelX - Input 2000014 112 001 [hashal £ 18035 15859
GhannelY v Input Te908472 158 000
Chanmel Y+ input 0000 22 200 000 5. Input Offset Measurement
Ghannol Y- Input 2000305 IR 0t iy Zero Time: Fmec
ChannelZ__+Input 1e98g204 (X0 000 S Doviaiion
Channelz__+ingut 20003.00 05 0.00 Aversge (V) | min. Ofist (i) | max Orfomt () ()
Ghannelz__-tngut 2000173 Fr 000 Channel X 100 015 1% 045
Channel ¥ o 28 ) [
Low Rango Feading () | _Difference (V) Error (%) Channel s 281 [E 080
Chamnal X +input 200191 o [
Channel X + Input 20259 0.65 032 6. Input it
Channel X - Input 19786 007 ant Moemiral Inguscirouitry offset ourrant on il charels: <2B6A
Channel ¥+ input 200208 058 [
Channel ¥+ Inpuat anar 057 aze 7. put
Comnnel ¥ -Input e 008 o8 Zaroing (kONm) teasuring (MOhm)
ChanneiZ -+ Input 200138 o [ [re— 2o 200
ChanneiZ__+ Input 2008 5 78 i1 ) 200
Chanael Z - Input 199,85 157 o Channel Z 200 00
et et e v 2 T e e 9 3 - o Bater Al Velage st et |
Coramon mode High Range Low Rngs [Svpriy 1+ veer ey |
i = w2 S [3emety Voo \
200 saz 779 )
Channl ¥ 20 s S 8. Power ice),
— o = Typical values Switched off {mA) | Stand by (mA) | Transmitiing {ma) |
o = - a1 T N i r—
— 2 2 Suprty (-ver) EY T T
3. Channel separation
DasY. A Tine: £
Input Vellage mV) | Channol X (uV) | Channel ¥ (V) Channel Z (uV)
‘Channel X 200 - 447 314
Channel ¥ 200 a5 B I
Channel Z 200 o1 an 5
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Calibration Laboratory of SN 8 Semeniecha Ktbsartint Calibration Laboratory of ) =

PR r———
Schmid & Partner | ¢ Service suisse demionmage Schmid & Partner C Strvice suste desalonnage
o Engineering AG ) € sarvsio svasaro e Engineering AG Survsiosvieswro i taratirs
ekl Jo RN 7/ S o Camenton aicn Zoughwsese £, 0904 Zech, Swseriand Swias Canmeation Sevce
BT wp———— Accrngnaton wo: SCS 0108
Acciudtas byt S Accredton Servcs (5AS) Accroataon No.: SCS 0108
The Swiss Accredastion Serice n oo of e wgnskoie o the EA
Cheee UGS Carincam No: EX3-7348_Mar22

Glossary:
TSt S ——
CALIBRATION TE ] NORMy.2 sonshiy n 1 59050
CERTIFICA’ Gone Zansenity n TS/ NORMxy.2
oCr s comprestion pont
Ot EX3DV4 - SN.7346 CF creat factor (1/duty_cycle) of the RF signal
odlalon Gependant insaizaion poramelers

Polarizstion o # rotaban around probe axis
Catbrain seocmasecs) QA CAL-01.¥8, QA CAL-14 6, QA CAL-23.¥5, QA CAL-25.v7 Polarzation & 4 fotstion around an axis that i in the plane normal 53 probe 3xis (at measuremant center)
Calibration procedure for dosimetric E-fiekd probes 10.,3 = 08 nomal to probs axs.

Connecior Angle informetion used in DASY system ko sign probe sensor X 1o the rabot coordinate system
Calibration is Performed According to the Following Standards:

Cabrasen e March 30, 2022 ) [ECHEEE 62209-1528 ro Of Specifc e OfHumn

csure d Baoy-Wom
i a Part 1478 Fumon Modan. ninsmeniston And Plocedures (Fraqvancy Range of 4 MHE 10 10 GHey. Oober

oo e comtease
b) KB 865664, “SAR Measurement Requiremarts for 100 Mz to 6 Gz

£ 37 ang umiany < 7% ‘ Methods Applied and Interpretation of Parameters:

+ NORMx.y.2: Assesued for E-feid polarzation 5 =0 (1 900 MHz i TEW.cot: | > 1800 Mz R22 waveguide)

NORM:.y.2 are ooy infermeciate vauss, L., ho uncertainges of NORMX..z 00es not affect the E7-bekd
_ ncaney bskin TaL (me bk G,
« NORM(lxy.2 = NORMx.v.2 * Foquarcy
] rohamangd 1 DAEYS e et s s L2 Tom e o £ ey mmerts & e
in the taled uncertsinty of ComF:

+ DCPxy.:OCP are numerical nearizabon porameters sssessec bsed on the data of powee swoep with CHY

Comentn Equpmen used (MATE o or caterusen) |

] g (00 uncetainy fecuied). DCP does ot depend on kequency nor madis
e 217 1 « PARPAR i he Posk 1o Average Ratio ta s ol calltrted bul delrmined based on he signal
13-0ct-21 (No DAE4-000,_Oct21) Characteristics
27-Dec21 (Mo £53-3013 Oec | *  Axyz Bryz Cryr nyl VReyz A B C Dare nnmﬂrr,a\imnzshmpavamlsls assessed based on
on Heauency nor
media. VR s the e diode

CanvF and Bourdisry Eflect Parametors: Assessed i fal phantom using E-fisd {or Temparature Transtar
Standard for f < 800 WHz) and
— 800 MH: e -
| (aipha. depih) i y are given.
o0 vonsity v ToL somospends
ToNORMEy.z* Gt iyt cocatobty correspends 0 hat pven for ConvF. A flsauency dependent
100

crockun
i howen check 0122

DASY version 4.4 valy I Wizt 2 100
Yame e i M e & SO M
Cabammaty
e st i— = {r_, [ < ‘ * Sphaictsorapy (3D daviaton fom safoy): 1 el of ko rcnts realze using a Bk phariom

| exposed by a pat

| + Saneor Oftont T sarea s coruspands 1h oo Wl et canlr o o 0
scom ey Skt [Er— 5 (o0 probe ans). Notolerance raured
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= Connector Angie: The sngle.
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DASY/EASY - Parameters of Probe: EX3DV4 - SN:7346 DASY/EASY - Parameters of Probe: EX3DV4 - SN:7346
Basic Calibration Parameters Sensor Model Pa
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Frequency Response of E-Field Receiving Pattern (¢), 9 = 0°
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4 Impedance and return loss

Dipole CLA150 SN 4025
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/26 -31.4 / 47.8 /
Dipole D450V3 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/21 -23 / 57.1 /
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