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Appendix C for KSCR230200014004

Calibration Certificate

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

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

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

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

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

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

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

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

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

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

DAE X 13 DAE4 1245 2022/05/30 | 2023/05/29
Probe | X 14 EX3DV4 7767 2022/10/28 | 2023/10/27
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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of
Schmid & Partner

Calibration Laboratory of

§  Schwaizerischer Kalibrierdionst Schmid & Partner

‘Service sulsse d'¢talonnage " (
Engineering AG Servcio sviczaro d tarsuea Engineering AG \
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Callbeation Service — 2ot o
Accraciod by the Swiss Acorsditaton Servics (SAS) Accreditation No.: SCS 0108 RSN Ay 94 Bali Aocmeoyce Gickon AN
bl ot
Cliont SGS-CN 4
(Auden) Cartiticate No: CLA150-4025_Apr21 TSL Ilssue simulating liquid
CALIBRATION CERTIFICATE il L Seeas o ot s
Ooject CLA150 - SN: 4025 is to the
a) IEEE Std 1528-2013, "IEEE uk:e for D the Peak Spatial-
- Y RS Averaged Specifc Abwrpuon Fato (SAR) n me Human Head from Wireless
Calibration Procedure for SAR Validation Sources beiow 700 MHz B con pilcbor 7, e 2013
for the of Specific \ate

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

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

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

Callbraton Equpment used (ATE crltcal for calizeaton)

um-ees Applied and Interpretation of Parameters:

Prmary Stanvarss Dk Moasurement Conditions: Further details are available from the Validation Report at the end
?w meter ua: SN 104778 03-Apr21 (No. 217-03291/08202) Ape22 of the certificate. All figures stated in the certificate are valid at the frequency indicated.
omer senacr NGP-201 SN 100244 03-Apr21 (No. 217-03281) Ape22 * Antenna Parameters with TSL: The source is mounted in a touch configuration below the
Power a-n:?: ::Arzm SN: 103245 09-Apr-21 (No. 217-03262) Apr22 center marking of the flat phantom
Ratecsnce tto-uator SN: Czsz Ao -
Prastvmntis o PR b ﬁm*f,:_j;‘? 2 o '“;: f:: il:ﬁﬁl ::;: * Retum Loss: This parameter is measured with the source positioned under the liquid filled
ikarinis Pacbs EXOOVA brighdny 30"“ m‘ 5 o EXaTT DR oy phantom (as described in the measurement condition clause). The Return Loss ensures low
oaEs sn 651 261un70 (No. DAEA-654.Jun20) sun21 reflected power. No uncertainty required.
R - N * SAR measured: SAR measured at the stated antenna input power.
Pownr meter E44198 SN: GBAT 293874 06-Apr-16 (in house check Jun-20) In hous eheck: Jun 22 : SAR inector. ki RARIR VA1 WA e snienna
Power sensor E44124 BN: MY41458087 06-Api-16 {in house eheck Jun-20) In housa check: Jun-22 s
Pouar sori Eetn SNODIIEZIO 06Aar 16 nhose rack 0 in o ek 22 - SAtorrameai TS The TR are used o caleulate the
R penerator HP B548C SN 5. nominal SAR result.
Nutwork Analyzer Aghont ESISEA | EN: US41080477 31-Mas-14 (in house check Oct-20) In house check: Oct-21
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
Pacss Funion o multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
P oSO — / probability of approximately 95%.
a ﬁ j!E ==
A b Katla Pokovc Technical Marager P i
svect Apri 26, 2021
i o 0T e Cortficats No: GLAT50-4025_Ape21 Page20l8

Appendix (Additional assessments outside the scope of SCS 0108)

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

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

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

EUT Positioning Touch Position

Additional EUT Data

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

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

he o,

ity

Nominal Head TSL paramoters 220°C 5.3 0.78 mhomm

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

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

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

SAR measured 1 W input power 3.80 Wikg

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

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

SAR measured 1 W DUt power 2.80 Wikg

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

— Carificats No; CLAT50-4026_Apr21 Pagedole

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

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

alibrated: 30.12.2020
¢ Sensor-Surface: | 4mm (Mechanical Surface Detection)

*  Electronics: DAEA Sn654; Calibruted: 26.06.2020

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

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

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

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

Peak SAR (extrapolated) = 7.36 W/kg

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

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

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

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

-6.00
-8.00

-10.00

0dB = 5.48 Wikg = 7.39 dBW/kg

Cortificate No: GLA150-4025_Apr21 Page 60l

Contfcats No: CLA150-4026_Apr21 Page5ots

D450V3 - SN 1103

= = oy Calibration Laboratory of A
Caliration Laborstory O, Schmid § Pariner =2
artner Engines =
Enginoaring AG Svuanmmamnon B o4 B, St Y
Accredted by 'e Swiss AcCrednanon Senvce (SAS) n-..n..b’"..—. e
vt fiuwn
Glossary:
Chet SGS-CN (Auden) = tissue simulating iquid
onvE sensitivity in TSL/ NORM x,z
[CALIBRATION CERTIFICATE NA ot appidable or not measured
Otjct D480V3 - SN:1103 Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Practice for D ing the Peak Spatial-
" QACAL15.9 ﬁvemgod Specific Absorphon Rate (SAR) in the Human Head from Wireless
Calbeation for SAR Validation Sources below 700 MHz e < June 2013
b) IEC 622091, Tor the of Specific Rate
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016

Cultvsion dete: April 21, 2021 ©) IEC mm&ﬁé;P“mdure to determine the Specific Absorption Rate (SAR) for wireless
communi vices used in close proximity o the human bedy (frequ

MHz to 6 GHz)", March 2010 ! et e

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

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

Calloration Equiprmen used (MATE sl for calteason)

Methods Applied and Interpretation of Parameters:

Primary Stancarts los cw e * Measurement Conditions: Further details are available from the Validation Report at the end
:.,......w SN 104778 00Apr-21 (No. 2170024108292 22 of the certificate. All figures stated in the certificate are valid at the Irequm.ymicaud.
F:::::: :: :m ::;:: ::meu :: * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
el S e mm' . pona:':r;cny below the center marking of the flat phantom section, with the arms oriented
Typa memach combeion | SN. 310082/ 06327 00ADr 21 (No. 217-0%544) A2 P the body axia.
Pelorence Prcbe EXIOVE et 000020 (M. EX33077 Dec2d) Dacet ¢ Feed Point Impedance and Return Loss: These parameters are measured with the dipole
DAE4. SN 654 25020 (No. DAES 664 _un20) Anat positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the f Loss ensul
M';:::: m.w Chock Dete (n housei Schucuied Check ldbﬂdm.mm;mqwed 2 P ety ol
1290874
o e Seass: :-.:I a2z * Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Power semor Fe412A SN: 000110210 06 Aor-16 (in house chack Jun-20) In house check. Junv22 No uncertainty required.
R geneeatr HP 8648C £ X a2 * SAR measured: SAR measured at the stated antenna input power
MNotwork Analyzer Aghent CI0SBA | SN: US4 1080477 314714 (1n POUse ehack Oct-20) In house chack: Cet-21 * SAR SAR as 1o an input power of 1 W at the antenna
connector.
Nara Facron Soranse + SAR for nominal TSL The TSL
Calbrated by y k nominel SAR resilt are used to calculate the
g The uncertainty of measurement is stated as the standard uncertainty of measurement
Acproved by Kata Posovic Tectroca Manager mummmmm factor k=2, which for a normal distribution corresponds cove:
LS probability of approximately 95%. N ooveraes
Insuec: Act 23, 2021
Ik whous iten aporoval of £ labormsory.
Cerbicate No: DABOVS-1103_Ape2! e Ceriicato No: DASOV3-1103_Ape2! Page 2 16
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Cnndmmn Appendix (Additional assessments outside the scope of SCS 0108)
DASY. 8 far as nor. 1
‘ nuv — — Antenna Parameters with Head TSL
}EM frre— oo Impesdance, iranadormad 1o feed point | s710-28/0
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
Electiical Dalay (one diraction) [ 1346 ns
He: parameters. ‘eecpoint measured
wd TSL Ahar ong term use with 100W rackatec powsr, only a sight warming of tha dipole near tha f canbe
= The dipole Is made of standard semisigld wectly connectsd 1o the
remperature | Permittivity Conductivity ‘s8cand aam of the dipolo, The antanna is therefors mh 30me M
Nominal Head TSL paramaters. 20°C 435 0.87 mhe/m --dd-d'wl-wgﬁnm-h rder i g 0; ol vy
asered Haad TSL ieiat | micen o ey mnmmconum-mm.m-mummmmnnmmw.mmmnmmuu
Head TSL temperature change during test <08°C — s orcm s applied to twaa
ackdered the
SAR result with Head TSL e
SAR averaged over 1 b {1 g) of Hoad T8L Condtion Adtions! EUIT Data
SAR measurad 250 MW ingut power 1.14 Wikg PEAG
a Manufaciured
SAR for nominal Head TSL paramelers normalized 1o 1W 455 Wikg = 18.1 % (l=2) L = I =
SAR avaraged over 10 e’ (10 g) of Head TSL condion [
SAR measured 250 ¥ irput powees | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
Cerificate No: D4SOVE-1103_Ape21 Pago 318 _ Sorais o DAgE 1 Paetors _
DASYS Validation Report for Head TSL

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

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 450 MHiz; Type: D450V3; Serial: D4S0V3 - SN:1103

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

Medium parameters used: f =450 MHz; o = 057 S/m; &=43.1:p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS2 Configuration:

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

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

*  Electronics: DAE4 Sn654; Calibrated: 26.06.2020

+  Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP: 1003
* DASYS5252.10.4(1527); SEMCAD X 14.6.14(7483)

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

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

Peak SAR (extrapolated) = 1.76 Wikg

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

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

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

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

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

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

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

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

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

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

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

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

dy=Smm, dz=Smm oAy 5
Reference Value = $5.06 V/m; Power Drift = 0.00 4B -
Peak SAR (extrapolated) = 3.07 Wikg

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

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

x
TOMNSE S eSSBS . . FENEDN G T S8

.12

-8.16

-10.20

0.dB =2.74 Wikg = 438 dBW/kg
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No.52 Add No.52 HuaYoumBei Road, Haidisn Distric. Bejing. 100191, Ching
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; { Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Ciltalon Prooedue(e) FF-Z11-003:01 - ke o
Calibration Procedures for dipole validaton kits a) IEC/EEE 62209-1528, ! P dure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528 Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
S, The and the probabiity are given on the following
pages and are part of the certificate.

Additional Documentation:
) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facility: environment temperature (22¢3)'C and IIM Rioiiod aid kksipretation of Paramitira:
humidiy FON. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

Calibration Equipment used (M&TE critical for calibration)

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

ower sensor  NRPES 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 power. No uncertainty required
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No Z22-60007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards D# Cal Date (Calibrated by, Certificate No. Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
~Signal Generator E4436C | MY49071430 13-an-22 (CTTL, No.J22X00409) Jand3 « SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
. connector.
Nobvork AN EROTRE MVARIIONTA. 14022 (CTIL; Hasn0em), i 1 o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function
Calibrated by: Zhao Jing | SAR Test Engineer -{,*j = The reported uncertainty of measurement is stated as the standard uncertainty of
’ Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by: lin il | | 8AR Tost Engineer \m* ;% | Corresponds to a coverage probability of approximately 95%.
Approved by: i Dianyuan | 3R Project Leagier =
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
Centificate No: 22-60104 Page 1 of 6 Certificate No: 722-60104 Page 20fs

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 https://www.sgs.com/en/Terms-and-Conditions. Attention is drawn to the limitation of liability,
indemnification and jurisdiction issues defined therein. Any holder of this is advised that inf hereon reflects
the Company’s findings at the time of its intervention only and within the limits of Client's if any. The C s sole
responsibility is to its Client and thls document does not exonerate parties to a transaction from exercising all their rights and obligations
under the This cannot be rep except in full, without prior written approval of the Company. Any
forgery or of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law. unless otherwise stated the results shown in this test report refer only to the sample(s) tested and such
sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN Doccheck@sgs.com
No.10 Weiye Road, Development Zone, Kunshan, Jiangsu, China 215300  1(86-512)57355888  f(86-512) 57370818  www.sgsgroup.com.cn

<% - RUWFALRXHALE105 BB4E: 215300  1(86-512)57355888  f(86-512)57370818  sgs.china@sgs.com

H i

g Senvices

VICeS (RUTSR
ation Senis

Member of the SGS Group (SGS SA)



Compliance Certification Services (Kunshan) Inc.
Page: 7 of 25

Frws CAICT s b e CAICT
CALIBRATION LABORATORY CALIBRATION LABORATORY
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY 3 asfar 1
DASY Version DASYS2 V52104 Antenna Parameters with Head TSL.
Extrapolation Advanced Extrapolaton
ey = — Impedance, transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -2
Zoom Scan Resolution dx. dy. dz=5mm | General Anternna P and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
appied
Tenpomesr —— Contucoy_| Ater Jong term use with 100W radiated powe, only @ slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C a5 0somhom | be measured.
Measured Head TSL parameters 220202)°C 41026% 091 mhom26% | The s of id cable. The ‘ of the line is dis
1 SIS e f Shdond Semi coma Golios condncicr ot e Keeda s
Head TSL tomperature during <10 = = connected to the second am of the dipoie. The antenna is therefore short-circuted for DC-signals. On some
= e = — of the dipoles, smail end caps are added to the dipole arms in order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. affected by this change mwunwm--.unmwwmsw
1 cm’ (1) of Head TSL Condition No excessive force must be applied to the dipole arms. because they might bend or the soldered
SAR measured 250 MW input power 2.37 Wikg w .
SAR for nominal Head TSL parameters. normakzed to 1W 940 Wikg £ 18.8 % (k=2)
10 cmr’ (10 g) of Head TSL. Condition Additional EUT Data
SAR measured 250 mW input power 1.54 Whg
[ Manutacturea by =7
SAR for nominal Head TSL parameters normakzed to TW | 612 Wikg £ 18.7 % (k=2)
Carifionss Np: 22260104 Page3ofé Centificate No: 22260104 Page dof6
s CAICT e CAICT
CALIBRATION LABGRATORY o e e ——
A No 2 Hun Yol Ko, Haidi Disric, B, 100131, China A4 No.S2 oY Rod, Hadian Ditric, Befing. 100191 Chins
e R0 Fa B0 2 Te +Ba-10S20IIII0 . Fax: 86-10-4200611-2904
et cipdiom . e Eomal ctldchinmicom  hap: wo chiatcn
DASYS Validation Report for Head TSL Date: 2022:03-31
Test Laboratory: CTTL., Be

Impedance Measurement Plot for Head TSL

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

T Uy Wag Y0 GG Wt & 006 1LY

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) wa T o
DASYS Configuration:
o Probe: EX3DV4 - SN7307; ConvF(10.13, 10.13, 10.13) @ 835 MHz: Calibrated:
2021-05-26

« Sensor-Surface: | 4mm (Mechanical Surface Detection) | - et
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 i T
« Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 N/
+  DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) \/

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

dy=Smm, dz=Smm sgfage

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% i

Maximum value of SAR (measured) = 3.17 Wikg

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg
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Page:
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Cliont Cortificato No: 22260184
N Glossary:
TSL tissue simulating liquid
) ConvF sensiivity in TSL/ NORMx,y.z
Oject S NA not applicable or not measured
Calibration Procedure(s)
FF211003.01 Calibration is Performed According to the Following Stacdarce:
Calibration Procedures for diposs vaidaton kits a) IEC/IEEE 62208-1528, o r of Specific A
Rate of Human Exposure to Radio F e tom Hand-heid and Body-mounted
Casbration date June 7,202 Wireless Communication Devices- Part 1528: Human Modes, Instrumentation and

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

pages and are part of the certficate.

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

humidity<70%,

Calibration Equipment used (MATE critical for calibration)

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

Additional Documentation:
) DASY4/S System Handbook

u-m Applied and Interpretation of Parameters:

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

Primary Standards 0 Corlificate No) __Scheduled Caliration paraliel 1o the body axis.
Power Nieler NRPZ 08277 24.56p-21 (CTTL, No J21X08326) Sep22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
P e e, | |6 20921 CTL Mo 21k0852) sep22 pasitioned under the liguid filied phantom. The impedance stated is transformed from the.

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

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

. ) Name Funcion Signature —
aiorated Znao g SAR Test Engineer %1 The reported uncertainty of measurement is stated as the standard uncertainty of

. Mnmnmenl multiplied by the coverage factor k=2, wma- for a normal distribution
Reviewed by. Lin Hao SAR Test Enginoer /% s to a coverage probability of approximately 95
Apgeoved by. Qi Disnyuan ‘SAR Project Leadar

Issued: June 13, 2022 -
This except in rovel
Centificate No: 22260184 Page tofo Certificate No: 722-60184 Page 2016
" In Colsboration with " In Colleboration with

i CAICT Grisiees CAICT

A% No.S2 HurYuamBes Road, Hasts District. Belig. 100191, Chisa
Tel: ~06. 1062046312117

AS: No.S2 HusYonbei Ro. Hablion Disrict, Being. 100191, China
A

Eadk cofinticon . bipieenssicticen ickinaticon bap e st acn
Moeasurement Conditions Appendix (Additional assessments outside the scope of CNAS LO70)
oASY 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Exraporaton
[
o e T —T v I T
Distance Dipole Conter - TSL 15 mm it Specer [RetamLoss [ “BI3®
Zoom Scan Resolution dx, dy, dz = § mm General Antenna Parameters and Design
Frequency 0 Mrz 2 1 Mz
| Electnoa Detay (one directan) | 13120
Head TSL parameters
Temperature | Pormittivity Conductivity | After long term use with 100W radiated power, onl;
Nominal Hesd TSL parameters 2oc | s 097 mhoim e measised
| Messured Head TS parameters @20:02°C | 42126% | 098mhoma6% | The dipole centar conductor of
Head TSL temperature changs during test | <1.0°C | — | == paiingi ioole. The DC-signals. On some
g ined in the " The SAR data are not
SAR result with Head TSL affocted by this change. iy -
em’ (1g)ofHead TSL | Canattion. " 3 y might bend or the soldered
connections nesr the feed point maged
SAR messures | 250 m input power 27wng Ty
SAR for nominal Head TSL parametecs | romamedotW | 11.0Wkg: 188 % 0e2)
SAR averaged over 10 cnr’ (10g)of Hesd TSL | Coniion Additional EUT Dats
SAR messured
| 250w input power 1.78 Wg [Wartacurmaor —
| SAR for nominal Head TSL parameters [ nomsizesotw | 7oswagz 107 % ed) |
Centifieste No: Z22-60184 Page s of6 Centifcate No: Z22-60184 Page dofe
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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

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

Impedance Measurement Plot for Head TSL.

+  Probe: EX3DV4 - SN7464; ConvF(9.72.9.72, 9.72) @ 900 MHz; Calibeated:
20220126

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

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

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

« DASYS2 $2.10.4(1535); SEMCAD X 14.6.14(7501)

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

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

Peak SAR (exteapolated) = 4.20 Wikg

SAR(1 ) =2.76 Wikg: SAR(10 g) = 178 Wikg

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

Ratio of SAR st M2 to SAR at M1 = 65.8% e ik
Maximurm value of SAR (measured) = 3.71 Wikg =% —{

0dB =371 Wikg = 5.69 dBW/kg

Centificate No: Z22-60184 Page sofe Certificate No: Z22-60184 Pageofs

1.6 D1800V2 - SN 2d170 .
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T W 2
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Client SGSCN Certificate No:  222-60105
P e T T ] I I Glossary:
3 S s i 4 il o d TSL tissue simulating liquid
f ConvF sensitivity in TSL / NORMx,y.z
o N NA not applicable or not measured
Calibration Procedure(s)
FF211003:01 Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62200-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fieids from Hand-heid and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
i e VacesbiRty 1 national standarde, which resize the physical U of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"
S). The andthe AU PO Sy gV ok S vy Additional Documentation
pages and are part of the certificate ) DASY4/5 System Handbook
Al caiibrations have been conducted in the ciosed laboratory facility environment temperature (22:3)'C and Methods Applied and Interpretation of Pay g
humidity<70%. * Measurement Conditions: Further details are available from the Validation Report at the end
of the certiicate. All figures stated in the certficate are vaiid at the frequency indicated
- Stk viiar ot o cotrnions *  Antenna Parameters with TSL: The dipole is mounted with the spacer to position fts feed !
pration point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Stancaros 0# Cal Dats (Calibrated by Certficate No) __ Scheduled Cailbration ﬁ:’.‘dmf;'wh"“;rmd Rotum Loss: These
. im parameters ai neasu
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep-22 positioned under the liquid filled phantom. The impedance m:d s mn':‘l;nwv:hd‘?‘ m?:‘
Power sensor NRP8S | 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22 Mmeasurement at the SMA connector to the feed point. The Return Loss ensures low
| Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required. e
DAE4 SN 1556 12-4an-22(CTTL-SPEAG No 222-80007) Jan-23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
| No uncertainty required
= Cothate b5, Cort No) Scheduled Calbration . Ss:zmutund SARm.ur-dllm-muqunmmmwlmr.
S‘Ww W:um T 1uuzzm|cm”, s ’“’“‘) g . non:ullz.d SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No.J22X00406) Jan23 % SAR,O,°W., TSt
Pparameters: The measured TSL
ARt roata( 13 u parameters are used to calculate the
Name Function Signature | , |
by ainall ™ The reported uncertainty of measurement i stated as the standard uncertainty of |
‘ cuome (200 I o . 4QL | | Mmum:m muliplied by the coverage factor ke2, which for  nommal distioerics |
‘ J e - ﬁ{’{, .\ ‘ ‘ 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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‘TTL ﬁ:ﬂl_n_ CAICT ‘TTL speag CAICT

Add: No.S2 ll-\\-lhnl-.‘ll-dunlhmnlku.‘ m"‘, Ching. Add: No.52 Hua Yusnlicl Road, Huidian District, Befing. 100191, (hina
Tel WS- 106MEI0 . Fax +86.10623048 Tek +86-10-620463320%9  Fax: +86-10-42304633.2504
El colijhnntlcon . e iwenchbomtlsn Email iliichinasicom  hapwwwchintlen
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation
| Phantom Triple Fiat Phantom 5 1C | Impedance. transformed 1o feed point | 4790- 2540
Distance Dipole Center - TSL 10mm | with Spacer L o | e g
Zoom Scan Resolution ax dy. dz =S mm [ General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mz
Electrical Delay (one direction) | 1116 ns
Head TSL parameters
sppled
| Temperaturs | Permittiviey Conductivity After long term use with 100W radiated power. only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters | 20c | w0 1.40 mho/m Seme—_—
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmwmﬁmmnﬂlmum
oad TOL temporsters T i = connected to the second arm of the ipole. The antenna is therefore short-circulted
L change during | | | vhmhmmmmmmbnmummmvhmmmmmnw
T T ——————— according 1o the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length is stil according to the -~
o (1.9) of Head TSL T Condition ] ;omm'mmumt.uﬂwnm Dbecause they might bend or the soldered
SAR measured | 250 mw input power | snwg |
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
SAR averaged over 10 cr’ (10g) of Head TSL. | Condtion | \dditional EUT Data
SAR measured
250 mW input power | 5.11Wig | [ Manutacturea by I SPEAG
wamn—dmm romaized o IW | 204 Wikg 187 % (ke2) |
Centificate No: 222-60105 Page 3 of 6 Centificate No: 222-60108 Page 4 of 6
" In Colaboration with " In Colabortion with
77750 ¢ag CAICT 7703 p eag CAICT
CALISRATION LABORATORY —_— CALIBRATION LABORATORY S
430 i o D B, 11, o A No 2 Vil R Hidn Diaric e 19011 Chia
10 S s s D s, ¥ Tek 8610620461209 Fax +86-10-62304613-2
F-mail et wchinatt! com hpwww chinastl e Sl culeboatcon bt oo
DASYS Validation Report for Head TSL Date: 202203-31
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

DASYS Configuration:

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

2021-05-26
* Sensor-Surface: | 4mm (Mechanical Surface Detection) ik
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 o] T T i —
«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 \9\ S
* DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) £

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 = 54% 7/’
Maximum value of SAR (measured) = 15.2 Wikg \

e

P s e e
. D.aas 0 b

19000000 Gnz 47,412

\

3.42

=
Lmmnses - 35 e . oz oe B
5.85
1027

-13.70

SIAH L =

0dB =152 Wikg = 11.82 dBW/kg
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D1900V2 - SN 5d136
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Emil clichimloon  bap:wwcaktac.n
Ciient SGS-CN Certificate No: 22260185
= = Glossary:
TSL tissue simulating liquid
Conv sensitivity in TSL/ NORMx.y.z
bt R NA not applicable or not measured
Cafibration Proced
hass) FF-Z1100801 Calibration is Performed According to the Following Standards:
aliraton Procadures fo cipcke vadation is a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekis from Hand-heid and Body-mounted
Calibration date June 7,202 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Centificate documents the traceabilty to national standards, which realize the physical units of b) KDB 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
gi on the following
Additional Documentation:
F9ges.and are part of he cartiicas. ) DASY4/5 System Handbook
A¥ calibrations have been conducted n the closed lsboratory faciity: environment temperature (22:3/C and Methods Applied and Interpretation of Parameters:
humdity<70% « Measurement Conditions: Further details are available from the Vaiidation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Canbration Equipment used (MTE crital for caibeation) « 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
Primery Sndssds LT O Dol {Oaliratad t e o) uiod Cabbrati P Poak ipetsite and Reta Lost: These parameters are measured with the dipol
Sathon Sched . urn Loss: r are measured wi ipole
Power Meter NRP2 :“2" 2‘\‘“:: ‘gm :" g:m:' S22 positioned under the liquid filled phantom. The impedance stated s transformed from the
Powersensor NRPSS | 104291 ol 0.3 ) Sep22 measurement at the SMA ermnmr m the feed point. The Return Loss ensures low
SN 7484 {_Jan22) Jan-23 reflected power. No uncertainty req
oAgs SN1686  12-Jan22(CTTLSPEAGN0 222-60007) Jan23 «  Electrical Delay: One-way detay babves e SMA comschr rd the aniena feed point
No uncertainty required
Secsod st |08 cal Certifcate No) _ Scheduied Caiibraion +  SARmeasured: SAR measured at the stated antenna input power.
o B TR T as KT Vo i =5 + SAR nomaizod: SAR as measured, nomalized to aninput power of 1 W atthe antenna
Network Analyzer ESO71C | MY48110673  14~Jan-22 (CTTL. No./22X00408) Jan23 = SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function
Caibrated by Zhao sing SAR Test Engineer reported uncertainty of measurement s stated as the standard uncertainty of
fralyicded { muliied by the coverage facior k=2, which for a nomal ditrbuon
Reviewed by: LinHao SAR Test Engineer rage pr ey y i 95%.
Approved by. Qi Dianyusn SAR Project Leader
Centificate No: Z22-60185 Page 1 Centificate No: 22260185 Page20f0
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CALBRATION
052 R, i Do, B, 16019, Chios

152 ot et i i, e, 10019, Coin ek o8- 0423046332
10420403 it colgehismicom  deps/ o caktacen
T e gl seen
Appendix (Additional assessments outside the scope of CNAS
Moasurement Conditions ! i ik
DASY s
e - T ey Antenna Parameters with Head TSL
Eekipiteten Shunond Bxearcielion [ impecance, sransformed o fead point | 51.20+ 7580 |
Prantom Trele Fist Phantom §.1C [ Rotum toss | 22408 ]
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resotution | ocora=som General Antenna Parameters and Design
Frequency 1500 MHz 2 1 M
| ownsiwe | [ Evctrical Oaay (one avecton) I T1090e
Head TSL parameters
Temporature Conduc After long term use with 100W sigl ipol feed:
emper Permittivity tivity s v 9
| Nominal Head TSL parameters zoc | w0 1.40 mhaim —
| Moasured Hesd TS parameters @0s0zc 99:6% | 130mmamzen o The center 9 iy
the dicole ais. On
| Hoad TSLtomporaturs change during st <10 | — -~ ofthe dipoles, added o P g unen caded
L sccording to the paragragh. T!
SAR result with Head TSL y ths changa. o
- o T s arms, y the soldered
cm’_(1g) of Head TSL ‘connections near the feed-point may be damaged.
SAR measured 280 mW input power .65 Wikg
SAR for nominal Head TSL pavameters. normaized 1o W 40.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10g) of Head TS | Conditon Additional EUT Data
SAR measured | 250m input power 518 Wig Manufactured by SPEAG
|54 for nominal Hesd TSL pacamesers [ comsusswiw | 208Whg 167 % (e2)
Cenificate No: 22250185 Pageofe Certfiate No: 222-60185 Page dofs
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DASYS Vllldnlnn Report for Head TSL. Date: 2022-06-07

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

DUT: lllpole 1900 MHz; Type: DI900V2; Serial: DI900V2 - SN: 54136
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)

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

Phantom: MFP_VS.1C (20dcg probe tilt); Type: QD 000 PSI Cx; Serial: 1062
DASYS2 52.10.4(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 Wike; SAR(10 g) = 5.18 Wikg

Smallest distance from peaks to all points 3 dB below =9.2 mm )‘7/‘ \
\

Ratio of SAR at M2 10 SAR at MI = 54.1% I
Maximum value of SAR (measured) = 15.6 Wikg

Ll
0
. n £ v‘-h"r = e e |
6.95
-10.45
-13.93
-17.41 &
0dB =156 Wikg = 11.93 dBW/kg
Centificate No: Z22-60185 Page sofé Certificate No: 22260183 Page6ofs
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TTL. N, NETU —_
CARRATION LABORATORY Ci As T CAUBRATION LABGRATORY
A o2 Mot R, o D D, 81 L P A AN il R idin i, e 100191 Chio
Tel: +86.10-62304613-2 lf i cnl FebinsmLcom e ct.
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CALIBRATION CERTIFICATE = Slossary:
R i % TSL tissue simulating liquid
| ConvF sensitivity in TSL / NORMx.y,z
D2000V2 - SN: 1041 NA not applicable or not measured
Calibration Procedur
" s FFZ11-003:01 Calibration is Performed According to the Following Standards:
Calibration Procedures for dipole vaiidation kits 3) [EC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibrateon date: June 8, 2022 Wireless Communication Devices- Part 1528 Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibeation Certficate documents the traceabiity to nabional standards, which realze te physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
o he ollowing
Additional Documentation:
Pages and are part of the certfcate
Lot i ) DASY4/5 System Handbook
Al caitrations have boen conducted in the ciosed laboratory facilty: environment temperature (2263 and mm Applied and Interpretation of Parameters:
humidity<70% Measurement Conditions: Further details are available from the Validation Report at the end
of the eenﬂ'lmw 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
Primary Standards 0# Certificate No.) ‘Scheduled Calibration ?n‘;bplo o ﬂe body :;\sv WO eter B——
- + Feed Point Impedance a m Loss: These parameters are measure ipole
it uredlgoy o :: ;‘::: il ﬁ::::;::: s positioned under the liquid filed phantom. The impedance stated is transformed from the
S « Sop. measurement at the SMA connector to the feed point. The Return Loss ensures low
SN 7464 _dan22) Jan-23 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No 222-60007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
| No uncertainty required.
Secondary Standards. o# Cal Date (Calibrated by, Centficate No ) ‘Scheduled Calibration * SAR measured: SAR measured at the stated antenna Input power.
Signal Genseator E4438C | MYASOTIAS0 T5an22 (CTTL. No JZ2X00409) 3 *  SAR normlized: SAR as measured, normalized to an input power of 1 W at the antenna
Ic 4811087 - & (004086) 2 ‘connector.
Network Analyzer ESO71 LW 0873 14-Jan-22 (CTTL, No J22X( ) Jan-23 = SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature T =
Calibrated by Zhao Jing SAR Test Engineer The reported uncertainty of measurement s stated as the standard uncertainty of
<
| Melsummonl multipied by the coverage !a:bor k=2, which for a normal distribution
Reviowed by: Lin Hao ‘SAR Test Enginesr ﬁr# | to a coverage p y of
Approved by: Qi Dianyuan ‘SAR Project Leader —Seau:
Issued: June 13, 2022
LThis excopt in of
Conifcae No: 222.60186 Page 1066
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Msasurament Conditions Appendix (Additional assossments outside the scope of CNAS L0S70)
st o page 1
'DASY Version [ bAsYsz T ] Antenna Parameters with Head TSL
Extrapoiaton Advanced Extrapeiacon
Inpedance, ransfomes
Phantom Triple Fiat Phantom 5.1C t Lo e I o letif
Distance Dipole Center - TSL 10 men with Spacer s l el
Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design
Froquency 2000 Mriz 2 1 Mz
I (oot oo o s ; T
Head TSL parameters
Temporature Permittivity Conductivity After long 100W , he
NorinaiHexd TSL parameters [ @oc | w0 | vamem e i
Measured Hoad TSL. parameters [ @0:02C | w2:8% | r3smbamzon | The S0 tnecng B i dwcky
Hoad TSL < = sighals. On some
temperature change during est| <10 | | ofthe ipole, omal e Caps are aced 1 e dipcls rma I order 1 evove Mettais shon oatey
according to the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
s‘? result with Hoad TSL ffected by tis change. The overa pol lengh s sl accordng to he Stancard
] e the saidered
o (1g)otieeaTaL Do ! ] Cormectons hear D leedarar ooy e Gonic !
SAR measured 250 N gt power 104virg
SAR for nominal Head TSL paramesers. nomsized o W | 41.8Wikg £18.8 % (ke) |
SAR averaged over 10 cm’ (10 g) of Head TSL Condition BT el
‘SAR measured i 1
250 miW input powes 530 Wig | Manutactured by | SPEAG
SAR for pominel Head TSL parameters romalzedio W | 213 Wik 187 % k) |
e ——— —— Cenificate No: 22260186 Pagesofe

| @A ww . CAICT Coiies CAICT

P L ep N —— o 3 el Kot okt Disi, e, 1013, Chioa
3046302117 . 41 - 211
il et sfchinanl com b caketac.en. E-emai: bt com i www st <0
DASYS Validation Report for Head TSL. Date: 20220606
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

DASYS Configuration:

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

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

AE4 $n1556; Calibrated: 2022.01-12

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

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

Reference Value = 103.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wikg.

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

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

Ratio of SAR at M2 to SAR at M1 = 53.6% I ¥
Maximum value of SAR (measured) = 163 W/kg {
\
@8

-3.72 't DT R T BN e w200l |
-7.43
1115
1406
18,58 ¢t
0dB =163 Wikg = 12.12 dBW/kg.
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1.9 D2300V2 - SN 1096

3 1n Coteborstion it AP I ® i Colabonsonnit
Cioies énast CAICT Criieees CAICT
—_—
A No.52 Hus Yusniel Road, Haidian Disric, Beiing. 100191 a»"' N Add: No.52 Ho Yol Road. Haidian Disric e 9
lrI_lQ-Il)c—\l)"l)-.Su Fax: +86-10-62)04613-2504 mlsnl’n:zwzm : llw l‘ IDI 1, Ching
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3 Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Obect D2300V2 - SN- 1096 NA not applicable or not measured
Calibration Procedure(s)
FR211-00301 Calibration is Performed According to the Following Standards:
l)'liE.illEEE 62209-1528, Procedure for The of Specific Absorption
| mnmmemeumemmm heid and Body-mounted
Culticaicn cuiny March 31. 2022 Whhucur;m nication Devices- Part 1528: Human Models, Instrumentation and
Procedures (i wumdaummuosmrm«m
This calibration Certficate documents the traceabilty to national standards, which reakze the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
s pr y are given on the following
pages and are part of the certificate Additional Documentation:
c) DASY4/5 System Handbook
Al caiibrations have been conducted in the ciosed
e in Iaboratory facility: environment temperature (22¢3)°C and mww'm Parimetae:
hurmidity: Ar::nm Cn::lft:nl Further details are available from the Validation Report at the end
of certfficate. jures stated in the certificate are valid at the frequency indicated.
WWM(IMTEWVM) * Antenna Parameters with TSL: The dipole is mounted with the spacer 1o position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
—%—y'——“w————- Caltited by CorMogte Mo} Ochediéed Gt mﬂ«:’mmmmmw These parameters are measured with the dipole
Power Meter 108277 21 (CTTL, No.J21 * o wiabicagn
248021 (CTTL, No.121X0832¢) S positioned under the liquid filled phantom. The impedance stated is transformed from the
NRPES | 104291 24-Sep-21 (CTTL, No J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference EX3DV4 | SN 7307 28-May-21(SPEAG.No,EX3-7307_May21) May-22 reflected power. No uncertainty required. |
DAE4 SN 1558 12-J8n-22(CTTL-SPEAG No.222-80007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required
Secondary D# Cal Date (Calibrated by Certificate No)  Scheduled Calibration ® w””""""w""“‘"‘"‘"““"“""‘“mw
E4438C | MY49071430 1 (CTTL, No..22 7 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 . SARIormM.ITSLm The measured TSL parameters are used to calculate the
nominal SAR result
Calibrated by: B I 4.;"‘ { ' ‘t ¢ The reported uncertainty of measurement is stated as the standard uncerainty d‘!
h“ *‘ 3 RS Mmummmwwhmhmh-z which for a normal distribution
, . - Corresponds to a coverage probability of approximately 95%.
Reviewed by nrao | | 5AR Tost Enginest | a4 T
Approved by: § S '
(TS e I S
Issued: Apnil 8, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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u—wc«m:_ i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
e e [impedance. vanstomes o feed part | 4920-4560
Distance Dipole Center - TSL 10mm with Spacer (g L o ‘
Zoom Scan Resolution dx. dy, dz = 5 mm General Antenna Parameters and Design
Frequency | 2300 MHz £ 1 MHz |
[ Bectricat Detay (one directon) | 1,083 s ]
Head TSL parameters
applied
Temperature | Permittvity | Conductiviy | After long ferm use with 100W radiated powes, only a slight warming of the dipole near the feed-pont can
Nominal Head TSL parametars 20'c %5 167 mhoim be messupd.
Measured Head TSL parameters 220202)°C 308:6% | 170mhams6% The docleie made of sanded semiigd comdel cae. The center conducorof e feadig ine 8 drecty
i . connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some
Head TOL temperature change during Wet 19°C - of the dipoles, smail 20 cage are ackied 1o he dipcle sms n orde 0 mgrove metching when oeded
mnmg the position as explained in the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL R 9 \pdrerliery
: force must because they might bend o the soidered
cm’_(1g) of Head TSL Conditon ] the feed-point may
SAR measured 250 mW input power 124Wig
SAR for nominal Head TSL parameters normalized to 1W 49.2 Wikg £ 18.8 % (k~2)
SAR averaged over 10 cm’ (10,g) of Head TSL Condition fuy
SAR measured 250 MW iInput power 588 Wig [m.,, SPEAG
SAR for nominal Head TSL parameters nomakzed to 1W | 234 Whkg £ 18.7 % (ke2)
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msvs Validation Report for Head TSL Dute: 20220331
‘est Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL.

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

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

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
2021-05.26 4
Sensor-Surface: 1.4mm (Mechanical Surface Detection) o.000p ¥
Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Oy S, dreSm b i o e 20000 172 set

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

Peak SAR (extrapolated) = 24.8 Wkg

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

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

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

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

:maioe SEe T e
|
|
|
@
0.dB =203 Wikg = 13.07 dBW/kg
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f 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, Pmc.dum'olm of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless unication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents fhe iraceability fo national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
() g with confidence probability are given on the folowing
pages snd ars ;‘d o chrbicats Additional Documentation:
) DASY4/5 System Handbook
Al calibratons have been conducted In the closed laboratory faciity. environment temperature (22:37C and Methods Applied and Interpretation of Parameters:
humidity<70%. «  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Casibration Equipment used (MATE critical for 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 Standards ) Cal Date (Calibrated by Certiicate Scheduied plstel o e body s,
3 { by 16) _chionivd Colituation: « Foed Point Impedance and Refurn Loss: These parameters are measured with the dipole
Power Meter NRP2 108277 2486p-21 (CTTL. No J21X08326) Sep22 positioned under the fiquid filled The
siaen: | vociei o 21 (LT N R 5 Sipd ul ui phantom. impedance stated is transformed from the
Power sensor 24-Sep-; 08326 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DVA4 | SN7307  26-May-21(SPEAGNo EX3.7307_May21) May-22 reflected power. No uncertainty requi
DAES SN 1556 12-Jan-22(CTTL-SPEAG No 222-80007) Jan-23 « Electrical Delay. One-way delay between the SMA connector and the antenna feed point
No uncertainty required
| Seconary stancarss | e Cai Date (Caliorated by, Certiicate No) __ Scheduled Calibration ¢ SARmessured: SAR measured at the stated afienna input powsr.
E MY4007 1830 13-Jen22 (CTTL, No. J22X ) o~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
| Network Anaiyzer ESO71C | MY4B110873  14-Jan-22 (CTTL, No.422X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
pied s ]
Calibrated by. Ay The reported uncertainty of measurement is stated as the standard uncertainty of
Znao Jing ]wua‘- "1) \ 3 Measurement multiplied by the coverage factor k=2, which for a normal distribution |
N nds to a probability of approximately 95%
by Correspor coverage ‘
Reviewss LinHao ]lmuau- \m‘p‘g |
Approved by: Qi Dianyuan | SAR Project Leacer St
Issued: Apeil 6, 2022
mem“mummmummmmdmlmm
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0§70)
DASY a8 far 1
DASY Version DASYS2 =204 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
Impedance. transformed 1o feed 1
Phantom Triple Flat Phantom 5.1C %ﬁﬂ\L e Satan
. { oss :
Distance Dipole Center - TSL 10mm with Spacer B
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Frequency | 2450 MHzZ 2 1 MHz
[ Erectnca etay (one drecson) | 1,008 s
Head TSL parameters
Temperature Pormittivity Conductivity ;n-wmmm!mmm only a sight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°Cc | »2 1.80 mho/m
Measured Head TSL parameters 220202)°C .‘ W528% 179 mha/m 28 % The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
= connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signais. On some
Head TSL temperature change during test «10'C 1 — = — of the dipoles, small end caps are added 1o the dipole arms in order to improve matching
mnmm-mlnmwxmm'm The SAR data are not
SAR result with Head TSL rm"”m%':mnmmm because bend or the soldered
| SAR averaged over 1 cmr’ (1g)otHeed TSL | Conditon S | ooty el o S oo ey mignt bend or the
SAR measured 250 MW input power 132wag
SAR for nominal Head TSL parameters normalized o W 3.0 Wikg £ 18.8 %
- TEAS N Additional EUT Data
SAR averaged over 10 cmt’ (10 g) of Head TSL Condition
SAR measured 250 MW input power 6.15 Whg Manutactured by SPEAG
SAR for nominal Head TSL parameters normaiized 1o TW 24.7 Wikg £ 18.7 % (k=2)
Centifi 222- of
Certificate No: 222-60107 Page 1ol s —— il

Criipeea CAICT G s CAICT

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

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

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

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

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

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

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

0dB =22.1 Wikg = 13.44 dBW/kg
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Client ___SGS-CN Certificate No:  222-60108
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(s) 9
FF-Z11:003-01 is to the
a) IEUIEEE 62209-1528, voc-dumbf“- of Specific Absorption
Human Exposure to Radio Frequency Fields from Hand-held and Body—mounhd
Caiibration date: March 31, 2022 Wireless Communication Devices- Part 1528 Human Models, Instrumentation a
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which reaiize the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"
(si) with the following
£oges and are part of the cartoats. = Additional Documentation:
¢) DASY4/5 System Handbook
Al calibrations have been conducted in the Closed laboratory facilty: environment lemperature (22:3)C and Methods Applied and Interpretation of Parameters:
iy <70% . :v;:ummlco::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: mcwummmmmww::mmm
point exactly below the center marking of the flat phantom section, with the arms oriented
Sandards 0¥ Cal Date (Calirated by, Certficate No) __Scheduled Calibration JUPGR 10 16 Ay i
— i 2 (CTTL. No.J2x08%26) ol « Feed Point Impedance and Retun Loss: These parameters are measured with the dipole
Power sensor  NRPES | 24-50p-21 (CTTL, No J21X08326) Sep22 "T&'é’:s‘?&““’mm d e Rotom Loss e
e NOS.7307. Mesk) ek measuremen connector to the feed point. The Return Loss ensures low

DAE4 SN 1558

.

1 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 Electrical Ddly Dnovny delay btmon the SMA connector and the antenna feed point.
| No uncertainty required.

_Secondary Standards | ID#. Cai Date (Caibrated by, Certficate No) _ Scheduled Calibration + SARmeasured: SAR messured st the stated antenna input power
S E4438C | MV48071 7 (CTTL, No J22X00408) Jan23 * SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network E5071 3 o
Analyzer ES071C | MY48110673  14-Jan-22 (CTTL. No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Functon
Cakbrated by  |sAR Test ! The reported uncertainty of measurement is stated as the standard uncertainty of
“b‘.‘ q*-' Measurement mwwmwmk-zmmu-wmlumm
Reviewed by Ihl‘. i |‘""'! Corresponds to a coverage probability of approximately 95

ot o] | |l
Issued: Apni 8, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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u-:;mmwm_ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version | oASYS2 52104 ] Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation
Phantom Triple Fiat Phantom 5.1C Tl [ mpedance ranstormed o teed port I 49.90- 8490
Distance Dipole Center - TSL 10mm with Spacer | L L | .
Zoom Scan Resotution | aayaesmm General Antenna Parameters and Design
Froquency | 2600 MHz £ 1 MHz
Electrical Delay (0ne dwrection) | 1053 ne.
Head TSL parameters
Tomperature | Permitivity Conductivity | After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | o 196 mhoim hamanmnd.
Measured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon The s made " sominid comc The center conducior of the feeding line is directly
Mead TSL wet] <10 = = connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Lo stebices b | we | dmm—hwmmnmunm“nmnmmmm&m
‘according to the positon as explained in the “Measurement paragraph. The SAR data
SAR result with Head TSL affected by this change. mmmmnuumnmw -
cm’ (1 g) of Heas TSL Conaton Nvuwdvlbvm must be applied to the dipoie arms, because they might bend of the soidered
SAR measured 250 mW input power 137 Wi 3
SAR for nominal Head TSL parameters nomaizedto W | 548 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
SAR measured 250 mW
input power 6.12Whg ™
SAR for nominal Head TSL parameters nomatzedio IW | 245 Wkg £ 187 % (k=)
Centificate No: 22260108 Page 3ofs Certificate No: 22260108 Pagesofs
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DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing. China

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

DASYS Configuration:

1158

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

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

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

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

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

Peak SAR (extrapolated) = 29.0 W/kg

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

Smallest distance from peaks 1o all points 3 B below = 8.9 mm

Ratio of SAR at M2 to SAR at M1 = 47.8%

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

nsm | & T
0.dB =23.4 W/kg = 13.69 dBW/kg
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Calibration Procadures for dipole validation Kits
Calibraton date June 1, 2022

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

pages and are part of the cerificate.

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

)

Primary Standards [EX] ‘Cal Date (Calibrated by, Certificale No.) __ Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08326) Sep22
Powsr sensor NRPSS | 104291 24-S0p-21 (CTTL, No.J21X08326) Sep-22

SN7464 26 +_Janz2) Jan-23
DAE4 SN15%  12Jan-22(CTTL-SPEAGN0.222-60007) Janz3

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

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

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

Additional Documentation:
©) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

" Voasurement Conditons: Further dofais o avalatl from the Valdation Report byl
of the certificate. Al figures stated in the certificate are valid at the frequency indica

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position o food
point exactly below the center marking of the flat phantom section, with the anms oriented
parallel to the body axis.

« Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.
«  Electrical Delay: Ovle-wnydel.ybelween the SMA connector and the antenna feed point.
No mwhimy requi
reosurud: Shfmeasured st he ssied Sntaenia gt power.
sARnonnwnd SAR as measured, 1o an input power of 1 W at the antenna
‘connector.
¢ SAR fornomel TSL parameters: The messured TSL perameters re sed & caculee the
nominal SAR rest

reported uncertainty of measurement is stated as the standard uncertainty of
Moasurunenl multplied by the coverage k=2, which for a normal distribution
to.a coverage pr y 95%.
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Measurement Conditions Head TSL parameters at 5300MHz
B
e e o s | i | ooy |
Extrapolation Agvanced Extrapolation Nominal Head TSL parameters. 20'c 89 | 476 mhoim
Phantom Triple Flat Phantom 5.1C ‘Moasured Head TSL parameters (20:202)'C 35226% 1AT3Imhoim 6%
Distance Dipole Center - TSL 10mm weh Spacer Head TSL temperature change during test | <1.0°C - —
Zoom Scan Resalution Gxdy=4mm cz=14mm | Graded Ratio= 14 Z arection)
PREETIR SAR result with Head TSL at 5300MHz
5300 btz 1 Wbtz 1 om’ (1 g)otesaTsL Conditon
— el AR moasurod 100 m gt power o)
600 Mbe ) SAR for nominal Head TSL parameters normalized o 1W. T9.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR aversged over 10 cm’ (10 g) of Head T5L Conditon
SAR messured 100 N Inp power 221Wg
T | e | Ceetd [AR o momrat s T remzedio | 228Whg2 242 % ()
- y
Nominal Head TSL parameters 20°c 0 486 mhaim Lo
Moasured Head TSL parameters (220202)'C 3416% | 482mhoms6% Hoad TSL parameters at 5500MHz
Hesd TS <o = -
‘Temperature Permittivity Conductivity
SAR result with Head TSL at 5200MHz. ‘Nomina! Head TSL parameters 20°C 88 436 mhom
cm’ (1) of Head TL Candsion Maasured Head TSL parameters. 220402)°C UB26% | 4B mhams6%
SAR messured 250 mWt it power T19wWAg =5 o T = =
‘SAR for nominal Head TSL paramaters normalized to 1W T7.6 Wikg £ 24.4 % (k=2)
SAR averaged over 10 o’ (109)of Head TSL. Gondton R result with Head TSL at 5500MHz
‘SAR measured 260 mW input power 222Wig 1 om’ (1g)ottasd T8t S
Loes ‘SAR measured 100 mW input powar 8.26 Wig
SAR for nominal Head TSL parameters. normalized o W | 224 Wikg 2242 %
s 'SAR for nominal Mead TSL parameters ‘normalized to 1W 82.5Wikg £ 24.4 % (k=2)
SAR sveraged over 10 cm’ (10 g) of Head TSL. Condiion
SAR massured 100 N it power 234wk
SAR fo nominal Head TSL parometers nomatzadio IN | 223 Wikg 2 242 % (k)
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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
Tomperature | Pormitivity Conductivity
Nominal Head TSL parameters 20'C 355 507 mholm [ Impedance. ransformed o teed point | 4610-5090 ]
Mossured Head TSL parameters (220402)°C 726% | SOSmbama6% | Retem Loss | 23808 |
Head TSL temperature change during test | <10°C = =
— Antenna Parameters with Head TSL at 5300MHz
SAR rosult with Head TSL at 5600MHz
cm’ {1 g) of Head TSL. Condition Impedance, transformed to feed pont | 4780-24210
SAR measured 100 it inpust power B12Whg [ Rotum Loss: | 20508 |
‘SAR for rominal Mosd TSL nomaized 1o W | 80.0 Wikg £ 244 %
Lot ppaneS Antenna Parametors with Head TSL at 5500MHz
SAR sveraged over 10 cm’ (10,) of Head TSL. Condiion
SAR moasured 100 i input power 230wy Impotiance, ranstome 1 feed point | %030-4260
Ao it o 5L pri ozt | 28 Whg s 4% e [z i e
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Tempersture | Permittivity Conductivity [ impedance, ranstcemed to feed peio | 54504500
Nominal Head TSL parameters 20%C 3 527 mhoim [Fenemices I o %‘
Messured Hoad TSL parameters @20202)°C 3426%  |s25mhomee%
Hoad TSL tamporature change during test|  <1.0°C. = = Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed to feed port | 5150-5810
e’ (1) of Head TSL Condtion Loss 24908
= S | [ J
SAR for nominel Hesd TSL peramelars normaized o W | 767 Wikg 2 244 % (k2]
‘AR averaged over 10 ci1” (10 .g) of Head TSL. Condtion
SAR messured 100 mW gt power 216Wia
SAR for nominal Head TSL parameters normalizedto W | 215 Wikg £ 242 % (ke2)
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‘General Antenna Parameters and Design DASYS5 Validation len for Hold TSI. Date: 2022-06-01
Test Laboratory: CTTL, Beijing, C!
Eectionl Detay (e drection) I TaoToe DUT: Dipole 5GHz; Type: nsonzvz Serial: DSGHzV2 - SN: 1095
‘Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
o 4 poi Frequency: 5500 MHz, Fmﬂu.ncy 5600 MHz, Frequency: 5800 MMz Duty Cycle: 1:1
oo, ;

. The center
. for DC-signals. On some i i & = 34.69; p = 1000 kg/im*
the " paracraph. Medium parameters used: f = 5800 MHZ; 0 = 5.247 S/m; & = 34.42; p = 1000 kg/m®
‘aflected by this change. o Phantom section: Right Section
. ; the soldered Me: Y.
Yo o b potedc . mv?gmtxmm DASY5 (IEEE/IEC/ANSI C63.19-2007)
Additional EUT Data «  Probe: EX3DV4 - SN7464; ConvF(5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,

3 — — 5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;
Manufactured by I SPEAG ConvF(4.91, 4.91, 4.91) @ 5600 MHz; ConvF(5, 5:‘5) @ 5800 MHz:
Calibrated: 2022-01-26
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:

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

Dipole Calibration /Pin=100mW, d=10mm, {=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 60.80 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 29.8 Wikg

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

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

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

Maximum value of SAR (measured) = 18.3 Wikg

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

Peak SAR (extrapolated) = 31.5 Wikg

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

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

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

Maximum value of SAR (measured) = 19.0 Wikg
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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 Wik I —
s«mnnmmmmums\n'mﬂzm o St

Ratio of SAR at M2 to SAR at M1 = 63.9% wo |}
Maximum value of SAR (measured) = 20.2 Wikg wos | 3

sasen

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan, L
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm con) “
Reference Value = 65.08 Viim; Power Drift = -0.07 d8 x

xtrapolated) = 35.2 Wikg
.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 Calbration fPin=100mW, d=10mm, {=5800 MizZoom Scan,

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

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

Maximum value of SAR (measured) = 18.7 Wikg

-20.00
-30.00
-40.00
50.00 oL
0.dB = 18.7 Wikg = 12.72 dBW/kg
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2 DAE4 - SN 1245

Seremt & Parinr Engroenog AG s p e a g Calibration Laboratory of

T Schmid & Partner
mm:..,.mmm

s v, ot s

Engineering AG
Zeugaossirasse 43, 004 Zrich, Swazerand

Accreding by e Swiss Accsediaton Sarvce (SAS) Accroditation Mo SCS 0108
IMPORTANT NOTICE

Client  SGS-CN (Auden) Cacificate No: DAE4-1245_May22
USAGE OF THE DAE4 [CALIBRATION CERTIFICATE ]
The DAE uni is a deicate, high precsion instrument and requires careful reamont by the user. Thero are no baao OREASBON0ID0N BN SIS

Y nge QA CAL-06.v30

o threads Inside e DAE 1o wear out the

L—r May 30,2022
n-snnu-r-ym damage o fese magres, Touch and colison eor ar ofen caused by Oust snd

Ccumulated in the E-stop. To provant E-5top falure, the Customar shall alays mount the Probd 1o
Repair: Minor Howeve.
y repes especialy if roug! i
DASY Configuration Files: Since the exact vaiues of the DAE input resistances. as messured during the o
unt, " sohware,
tha coresponding configuration fle Calbiatin Equment used (MTE crtcal orcattranon)
‘wpomlnoh: . S S Fumary Sandurcn |os
= :'r:;xz'-no calibration is vold If the DAE unit is disassemblod partly or fully by the (oo T P ey ey
Sundargs |ioe Chack Dute o)

Auto DAE Calbraticn Unt {&MNMIWI 2442022 {n house check] n house check: Jan-23

[important 102 in s check: Jon 23
wver attompt 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.
[To provent damage of the DAE probe connector pins, use groat care when installing the
|probe to the DAE. Carefully connect the probe with the connector notch orlented in the Nana Functn Sorare
imating position. Avoid any rotational movement of the probe body versus the DAE Caltorated by: Oominique Stefen Laboratory Technicien % l
[l fening the facidng out of the connector. The same care shall b used when
probe from the DA - —
1Y Q Uy
‘oo May 3. 2022

s
TN_EH19030BAE DAE4.docx 07032019

Corttcasa No: DAES.1245_May22 Page1cts

DC Voltage Measurement
AD - Con

Calibration Laboratory of & T—— s
Schmid & Partner & © Service sinoe dmonnoge HohRange:  1188= 1
Engineering AG o~ avizzero di taratura Low Ranga: 188 = 1 1l range
Zoughmusstusin 3, 8004 Zurich, Swieriand Ny S swias Caltation servee DASY oasifemont parornotos: Auko Zoro Tine:  sac; Moaserng ;3 sec
Accredied by P Swiss Accredtaton Sarvios (SAS) Accraditation No . SCS 0108 Calibration Factars X A z
[Finhanas | osas8 00m 0o [ Fmami o 0om 0er
Low G634 4 1.50% (K=2) | 399608 + 1.50% (k=2) | 4.01015 2 1.50% (k=2)
Glossary
DAE data acquisition electronics Connector Al
Connector angle  information used in DASY system to align probe sensor X o the robot nghe
coordinate systom | —— v — YN
Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
ccomparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter In the respective range.
« Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.
« The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.
+  DC Voitage Measurement Linearity: Veerification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in th
‘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: Vialues on the internal AD converter
corresponding to zero input voltage
* Input Offset Measurement: O\RD\ll voltage and statistical results over a large number of
2ero voltage measurements.
. Input Ofiset Curent Tricalvehe ot ikormaton: Maxiu chamnel nput ofset
current, not considering the input resistanc
« Input resistance: Typical value for information: DAE input resistance at the connector,
during infernal 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.
et No: DAE-1245. May22 Pagezots : Ganticate i DAEd- 245 May22 Fage 3o15
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4. AD-Converter Values with inputs shorted
Appendix (Additional assessments outside the scope of SCS0108) DasY o Zor Time: 3. 3ee
1. DC Voltage Linearity High Rangs (LS8) Low Range (L88)
Difarence G Ermor el [rv— o984 o0
+Ingut 1985445 2 000 o g P
gt 20004.58 222 o1 Channe
- Input. -20000.14 112 00t [hashal £ 18035 15859
+Input Temeedrz 158 [
+input 0000 22 00 008 5. Input Offset Measurement
Input “20003.05 i a0t By e 800 Time: e
+Input Teeeaz6r ot 000 e
+input 2000300 [ 000 Aversge (V) | min. Ofist (i) | max Orfomt () )
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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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