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Appendix C for KSCR230900158901
Calibration Certificate

Object | Apply No Model SN Calg);fglon ggﬁbdrztt?o?\f
X 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 D835V2 4d114 2022/03/31 | 2025/03/30

O 5 D900V2 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

O 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 2023/04/25 | 2024/04/24
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
Schmid & Partner

§  Schwaizerischer Kalibrierdionst

Servics sulsse detaionnage ’
ikl & Pattna j o i e tlicrany Engineering AG Servizio svzzero i tastura
Imiotnaon 5, W4 2t Bwtrand S Duis Coraton ervice. ' ot iz Dol e
Accredited by the Swiss Acorsditabion Service (SAS) Accreditation No: SCS 0108 “_Aoa-: by 110 Swise Accredtation Sarvice (SAS) Mecreditation No.: SCS 0108
Thes !
Muitiatern! utsaen
Glossary:
Cient  SGS-CN (Auden) Gortiioste No: CLA150-4025_Apr21 TSt tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
CALIBRATION CERTIFICATE NA not applicable or not measired
ookt CLA150 - SN; 4025 is to the 9
a) |EEE Std 1528-2013, “IEEE Practice for D the Peak Spatial-
o " . (A‘VB'M Sgecrﬂra:lm?ton Rate (SAHLI\ the Huw:l:;:ﬂ;of:gﬂ\ Wireless
Calibration Procedure for SAR Validation Sources below 700 MHz b) IEC 622061 . e tho sment 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
Callbration date: April 26, 2021 ©) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

ty SAN0INDS. Whioh reaiize the chys cal units of measurements (S1. d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
Additional Documentation:
2 3)°C anc humidity < 70%. @) DASY4/5 System Handbook
Calibraton Equpment used (MATE critical for caliceation) Methods ‘Wlb‘ and 'mm of Parameters:
Promary Stanciards o8 *  Moasurement Conditions: Further details are available from the Validation Report at the end
Power metes NAP SN 104778, 03-Apr21 (No. 217-03291/08202) Aoz of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Power sensor NAP-291 SN 100244 03-Apr21 (No. 217-03281) Ape22 * Antenna Parameters with TSL: The source is mounted in a touch configuration below the
Power sensor NRP-291 SN: 103245 09-Apr-21 (No. 217-03262) Apr22 center marking of the flat phantom
Relerance 20 dB Atterustor SN: CC2662(20x)  08-Apr21 (No. 21700343) Apr22 * Retum Loss: This parameter is measured with the source positioned under the liquid filled
DioeNrmechcwoii) | e diioe /omy.  O%hpe21 (o, 2170844 s phantom (as described in the measurement condition clause). The Return Loss ensures low
il bt potusal kel iy i reflectad power. No uncertainty required.
20 (No. DAE.654_Jun20) sun21
* SAR measured: SAR measured at the stated antenna input power.
Seconcary Standards ns o * SAR 7 SAR as 10 an input power of 1 W at the antenna
Pownr meter E44198 SN: GBAT 293874 06-Apr-16 (in house check Jun-20) In hous eheck: Jun 22 connector.
Powyr samsor 44120 SN:IAYA48087  06-A0i-15 (in house chack Jun-20) 1 housa chack Jun22 «  SAR for nominal TSL The TSL are used to calculate the
Powsr sonsor Ea412A SN.0001 10210 06-401-16 (n house check Jun-20) 1 house check: Jun22 nominal SAR result
FF generator HP B548C SN 3. 2
PO AR ACRRCENNA | ELISANN0N7  S85-444 G howes thick Ot o) ks The uncertainty of measurement is stated as the standard uncertainty of measurement
—_— multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
Lo e Sonesu probability of approximately 95%.
Caibrated by: Jeffrey Katzman Laboratory Tachnicien. /
Iz 'g Z‘L‘ =
Appraed by: Kata Pokove: Tochnica Marager 2 da
{eswed: Aprk 26, 2021
Cortficata No: GLA150-4025_Ape21 Page20l8
Certitcate No: CLA150-4025 Apr21 Page 106
Appendix (Additional assessments outside the scope of SCS 0108)
Measurement Conditions Antenna Parameters with Head TSL
IASY system 8 tai s not given on page 1.
DASY Version DASYS veat0d Impedance, tranaformas o fesd point | 78O 150 ]
‘Extrapolation Advanced Extrapolation Retum Loss i -atadB |
Phantom ELM Flat Phantom Shel thickness. 2 z 0.2 mm
EUT Poskioning Touch Postion Additional EUT Data
Zoom Soan Resolution dx cy=4.0mm, gz =14mm | Graded Ratio = 1.4 (Z direction)
Frequency 150 WHz = 1 MHz Manutacturad by | SPEAG
Head TSL parameters
he 3 o
ity
Nominal Head TSL paramoters 220°C 5.3 0.78 mhomm
Moasured Head TSL parameters (£20+02)°C 511+6% | O76mhaim=6%
Head TSL temperature change during lest =05°C - —
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
A measured 1 W DUt power 2.80 Wikg
SAR for nominal Head TSL paramelers normalized o 1W 2,59 Wikg « 18.0 % (ke2)

— Cerificata No. CLA150-4025_Apr21 Pagedole

Gertificats No: CLA150-4025_Ape21 Paged0f¢
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DASYS Validation Report for Head TSL.

Date: 26.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA150; Type: CLAI50; Serial: CLA150 - SN: 4025

Commaunication System: UID 0 - CW: Frequency: 150 MHz
Medium parameters used: f = 150 MHz: 6 = 0.76 S/m; & = 51.1; p = 1000 k/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
o 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: QDOVAQOIBB; Serial: TP:1003

DASYS2 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

do Yow Qhamel Swpep Cakratin Trace Scle Mgher Systen Widow Heb

- April 21, 2021

. on.
Caliceation Equipemens used (MATE amical for caltrason)
Primary Stancarss o9 G Dt (Corticats No )
Fower meter N SN 1047 0001 21 (No. 2170029109 Aor22
Fowar samce NF 294 SN 103264 00401 21 (Mo, 217091) Pl
Fowar sawos NRP-291 SN 103245 00 Apr-21 (No. 217.0%52)
Fdurence 20 B Altensator SN CC62G00  00Apr21 (No, 21703043
Typa-N mesmaich combnation | SN. 310082/ 06327 00 Ar21 (No. 217-0%44)
Fformnce Prcbs EXIOVE SN 3877 3000020 (No. £X3-3077 Dec0)
oAE4 SN 054 260020 (No. DAES-664_Jun20) dun 2t
Seanctansn lios ‘Crock Date (i Pouse)
Powet meter E44196 | s~ Gaat200874 Jur-20) Jun2z
Powse seniar E4412A SN V41408087 un-20) Snze
Power sensor E4412A SK: 000110210 06-Agr 16 (n house chack w20, 10 e chack. Jurv22
B g P » S22

soasc o
Notwork Anaiyzer Aglent EBOS0A | SN: USH10B0ATT  31-0Mar-14 (n Nouse chace Oct-20} 10 house chack: Cet-21

. o ol m
L

Insuec: Acel 23, 2021

Asproved by Kae Posovic Tochrical Manager

o withous

Certificate No: DASOV3-1103_Ape2 1 Page 106

Reference Value = 85.93 V/m; Power Drift = -0.02 dB v o
Peak SAR (extrapolated) = 7.36 W/kg
SAR(I g) = 3.90 W/kg: SAR(10 g) = 2.60 W/kg
Smallest distance from peaks 10 all points 3 dB below: Larger than measuement grid (> 30mm)
Ratio of SAR at M2 (0 SAR at M1 = 80.4%
Maximum value of SAR (measured) = 5.48 Wikg
a8
0
-2.00
-6.00
-8.00
-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg
Cortificate No: GLA150-4025_Apr21 Page 6ol 8
Centiicats No: CLA150-4025_Apr21 Pagesols
. T
Calibration Laboratory of L 4 g;l‘lmhﬁm& Pmkmm of N
Schmid & Partner s (7 oering AG
Enginoering AG o sy LNy
Accrested by e Swes Accreciason Senwce (SAS)
Accredted by 'e Swiss AcCrednanon Senvce (SAS) The Swias
Uulblaterat
Multlatorst
Glossary:
et SGS-CN (Auden) TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM x,y,z
EAUBRATM CERTIFICATE NA not applicable or not measured
Otject D450V3 - SN:1103 Calibration is Performed According to the Following Standards:
a) IEEE Std 1528-2013, “IEEE Practice for D the Peak Spatial-
Avera c Rate
I S—— " Averaged Specif Absor‘phon (SAR) in the Humn: mgn Wireless
i Peow PR b) IEC 62209-1, or the of Specific Rate

Specif
(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 6 GHz)", July 2016
¢) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010
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. 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
parallel to the body axis.

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

probability of approximately 95%.

Coricate No: D4SOV3-1103_ Ape21 Page 2 16
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Appendix (Additional assessments outside the scope of SCS 0108)
Measurement Conditions
DASY system 8 far as not 1 Antenna Parameters with Head TSL
[ DASY version DASYS. V52,104
}: = - Impesdance, iranadormad 1o feed point | s710-28
Ehantom EL4 Pat Phariom Shell ihckness: 2 + 0.2 mm [ ot Lows | 23048 |
Distanca Dipole Center - TSL 15 mm with Spacar
| Zoum Scan Resohution d, dy, dz = 8 mm General Antenna Parameters and Design
Frequency A% Wetrat i Electical Deiay (one droction) [ 1346
Hend TSL parameters Aharlong term use wilh 100W rackaned powsr, only a siight warming of iha dipole near the feecpaint can be moasured
L. The dipole Is mads ot standard semirigid ol tha 9 divectly connectet to tha
Temparature Permittivity Conductivity sacand am of the dipole, Tho antanna s tharefors short-circulted for DC-signals. On sama of the dipoles, smal end cas
Nominal Head TSL paramaters. 220°C 435 0.87 mho/m @ wlded 1o the dipola arms in order o i inthe.
Measured Head TSL parametors @20202C | 4a1:a% | oa7 ER m:uf':l':.co;:n'::; paragraph. Tha SAR data are not affecisd by bhls changs, The overal Sipola length is ssil
Head TSL tamperature change during test 03°C - = applied o boca, the scidored the.
— L] < foedpolrt may be damaged.
SAR result with Head TSL
Additi i Data
SAR averaged over 1 cm” (1 g) of Hoad TSL Condiion loms! EUT
SAR measurad 250 mW ingut power 1.14 Wikg [ Mandtaciured by | SPEAG
smhmmﬂnmmmm ‘nomaized 1o 1W 455 Wikg < 18.1 % (k=2)
SAR avaraged over 10 o’ (10 g) of Head TSL condition |
SAR measured 250 ¥ irput powees | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
S N o - Contificats No: D450VS-1103_Ape21 Pagedol 8
Cerificate No: D4SOVE-1103_Ape21 Pago 318
DASYS Validation Report for Head TSL B vow Chomel Swess Cabraton Dace Scae Myter Spiem Widow twp

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

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

Medium parumeters used: f = 450 MHz; 6 = 0.87 S/m; £ = 43.1: p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:

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

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

Electronics: DAE4 Sn654; Calibrated: 26.06.2020
+  Phantom: ELI v4.0; Type: QDOVAOOIBB: Serial: TP: 1003
* 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=Smm

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

Peak SAR (extrapolated) = 1.76 Wikg

SAR(I g) = 1.14 W/kg: SAR(10 g) = 0.767 Wikg

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

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

Maximum value of SAR (measured) = 1.53 Wrkg

Ciew Aol [

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

Certificati No: DASOV3-1103_Ape21 Page 60l 6§
Cortitcats No- DASOV3-1103_Ape21 PageSof 6
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1.3 D750V3 - SN 1188

' Cotatoraton war SEAT " InCotaboration with
@, CNAs'"“ CAICT ‘TTL £peag CAICT
CALBRATION
Add: NouS2 HuaYuanibel Rowd, Haidian Distric, Beijing, 100191 Nl 5 At No.52 Hm Yuaniies Road, Habdan Disric, Beiing. 100191, China
Teb +86- 1062046352512 Fa: +86-10-62304633-2904 Tek /B6-10-620046132079  Fax: +Ho-10-4204633-2504
Eomail; ot achinattl com i wwschinanion E-mail. cathschina com e www chinamnl co
Client SGS-CN Certificate No: 22260103
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object D750V3 - SN: 1188 NA not applicable o not measured
Calibration Procedure(s) FRZ11:00001 A -
a) IECAEEE 52209-1529 for The.
Rate of menanmeanmmwm-msmmm
OoNtiaNcy i March 28, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mmmmnwuuhmmmmmwymmu b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(s, confidence probability are given on the following
pages of the certificate. Additional Documentation:
Sl ave part <) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facilty: environment temperature (2243/C and Methods Applied and | of Pactmetiss:
humidity<70%. * Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) . mmmmmuwbummmmmmmm
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Sandards 0 Cal Date (Cabbrated by, Certifcate No) _ Scheduled Calibration . e o a p. i ol e ool
Powsr Nieter  NRE2 100377 24-Sep-21 (CTTL, No.J21X08326) Sep22 WMrmhuHMmm The impedance stated is transformed from the
Powsrsaneor  NERES | 104201 24-88p-21 (CTTL, No.{21X08326) Sep-a measurement at the SMA connector to the feed point. The Retur Loss ensures low
Reference Probe EX30V4 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 e« Electrical Delay: o»o-mymb-mm.smaunm and the antenna feed point.
No uncertainty requit
Secondary Standards | ID# Cai Date (Calibrated by, Certificate No) __ Scheduled Calibration *  SARmeasured: W"‘“""‘""“"‘"""'m"""
s G E4438C | MY40071430 13 22 (CTTL, No 122X00409) Jan23 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by i 4 ~ The reported uncertainty of measurement is stated as the standard uncertainty of
Zwo g | | SAR Test Engineer } 11\;. Measurement multiplied by the coverage factor k=2, which for @ normal distribution
< nds to a of approximately 95%.
Reviewed by Linkao | SAR Test Engincer € e b obegin (olbiaals |
Y { 2t Leatie = .
; ¥ P Lanry o
Issued: Apri 3, 2022
This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory.
Centificate No: 22260103 Page | of 6 . Ourtficate No: 22200103 Page 3 0f¢
" In Cotaboration wieh " In Colaboration with
77L s b e 8 g CAICT Zesess CAICT
CALISRATION LABORATORY e CALIBRATION LABORATORY e e
Add: No.52 HuaYuanbhe: Rosd, Hasdian District. Beijing. 100191, (hina :‘::&-»m:‘-m":_—_::mim“ Chine
ocgorcrniooiodiglill o ot s sl cilichioamicon  hap/wwwchinalen
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
= ey Impedance, transtormed to feed pont | 5360- 1130 |
3 1
Distance Dipole Center - TSL 15 mm win Spacer [Rotm Lose [ Ciod ]
Zoom Scan Resolution dx. dy, dz = 5 mm General Antenna Parameters and Design
Froquency 750 MHz £ 1 Mz
[ Evectrical Detay (one direction) | 0947 ns
Head TSL parameters
Tomperature | Pormittvity | 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 | 40 | 050 mhom e mesmured.
Measured Head TSL parameters @20:02°C | 41416% |osomhom=6% The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ine is directly
I - 1 7 connecied o e second arm ofthe diole The aniena s harelore shortcicuited for DC-signals. On same
Head TSL tomparsture change during wet| <10 | I J ofhe dpcles, sma e cags re added o the dpole s i oer (o mprove maiching when oaded
sccording 1o the positon as explained in the “Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. Mwm-m mmmmummn Standard
1 o (1getresavel | Condion | Mwmmmwnumm they might bend or the scidered
SAR measured 250 mW input power 207 Wikg i -
SAR for nominal Head TSL parameters normalized to 1W 8.27 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL. Conditon Additional EUT Data
SAR measured 250 mW input power 1.37 Wikg | L ™ T
SAR for nominal Head TSL parameters normakzed to 1W 5.48 Wikg £ 18.7 % (k=2)
|
Certificate No: Z22-60103 Pageiofs Centificate No: Z22-60103 Page dof s
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TTL s 5 e CAICT TTL s b o CAICT
CALIRATION LASORATORY e — CALIBRATION LABORATORY ———
B ot s B sttt sl
e e e e i e e
R R
DASYS Validation Report for Head TSL. Date: 2022-03-29
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL.
DUT: Dipole 750 MHz; Type: D750V3; Serial:

Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1

Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’ RO
Phantom section: Right Section [71 EE Uy g 15, G0 we¥ 0. 0008 L) I
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) R o - oo ik

DASYS Configuration

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

Sensor-Surface: 1.4mm (Mechanical Surfice Detection) S S
Electronics: DAE4 Sn1 556; Calibrated: 2022-01-12 e G
Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS] Cx: Serial: 1062 = Pl

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm it Ry
Reference Value = $5.06 V/m; Power Drift = 0.00 4B e
Peak SAR (extrapolated) = 3.07 W/kg

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

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

a8
[
-2.04 x
e e R e
-4.08
612
.16
-10.20
0dB =274 W/kg = 4.38 dBW/kg
Cenificate No: Z22-60103 Page of 6 Cenificate No: 22260103 Page 6 of 6
" in Cotlborution with S BRUE " In Colboraton with
‘TTLI_D_!_LJ_ s ovas s CAICT T7L s p o8 g CAICT
SABRRON MABORORY CALIBRATION LABORATORY
2ot Dt e, 011 LD R O, p——
Tel: 0“-“»41)0‘6)}“]! Fax: +86-10-62304633-2504 Tel: +86-10-62304633-2079 Fax: +86-10-623046 l -2504
E-mail: cobigchinssicom  Htpoiwwwhinatln Enal: coligchinaticom b/ wwwchinatl.
No: 22260104
e 8 Glossary:
- TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 40114 NA not applicable or not measured
Caiibeation Procedure(s) FF.211-003:01 - R .
Calibration Procedures for dipole validation kits a) IEC/IEEE 62209-1528, * Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
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 traceabilty to national standards, which reakize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
SI). The and the probabilly are given on the following
pages and are part of the certficate.

Additional Documentation:
¢) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory faciity: environment temperature (22¢3)°C and

Py <7O% IIM Applied and Interpretation of Parameters:
‘Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (M&TE critical for calibration) « 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 Stendary ji08 ||| CMDate (Calbrated by. Cortiicate No) _ Scheduled Cafibraton. l;:’:d“:;';';‘mzy s, e e L ik it red with the dipole
Power Meter 106277 24-Sep-21 (CTTL, No.J21X08326) 2 .. I8 A0 1ORNTH D0 PArSITIcace: 819 Mmoo )
) K 4 o positioned under the liquid filed phantom. The impedance stated is transformed from the
Power SHRRERPIIRE 108 |J)f 24180021 (CTTL, Not21200329) oy measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 power. No uncertainty requi 1
DAE4 SN 1556 12Jan-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 E4436C | MY49071430 13-an-22 (CTTL, No.J22X00409) Jan23 «  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
¢ connector.
Network Analyder ESO71Ci| MY46110673  14-ign-22 (CTTL, No..[2200408) Janda o SAR for nominal 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
' Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by lunndal| | | AR Test Engineer \m*;g | Corresponds to a coverage probability of approximately 95%.

Aoprovedty; |iDamuan | SAR Project Leager e

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
ey e RAP R Impedance, transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -2
Zoom Scan Resolution dx. dy. dz=5mm | General Anternna P and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 13078
Head TSL parameters
appied
Tenpomesr — Contucoy_| Ater long term use with 100W radiated power. only  slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C 5 0somhom | be measured.
Measured Head TSL parameters 220202)°C 41026% 091 mhom26% | The s of id cable. The ‘ of the e s di
Head TSL tomperature change during test|  <1.0°C = £ | connected to the second arm of the dipole. The antenna is therefore short-Circuited for DC-signals. On some
— of the dipoles, smail end caps are added 1o the dipole arms in order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
result with Head TSL. affected by this change. The overall dipole length is stil according to the Standard
1 om’ (1g)ofHeaa TSL Condition No excessive force must be appiied t the dipole arms. because they might bend or the soldered
SAR measured 250 MW input power 237 Wiy Y naged.
SAR for nominal Head TSL parameters. normakzed to 1W 940 Wikg £ 18.8 % (k=2)
10 cmt’ (10 g) of Head TSL Condition Additional EUT Data
SAR measured 250 mW input power 1.54 Whg
: [ Manutacturea by SPEAG
SAR for nominal Head TSL parameters normakzed to TW 6.12 Wikg £ 18.7 % (k=2)
Carifionss Np: 22260104 Pran3ofe Centificate No: 22260104 Page dof6
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A No.52 Hua YusnBel Road. Haidian Distric, Beijing. 100191, China ASd: No.S2 His Yuamblei Rowd. Habdian District, Befing. 100191, Ching
Tek +86-10-62304633-2079  Fax: +86-10-62304633-2504 Tel: +H6-10-62304633-2079  Fax: +86-10-62304631.2604
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DASYS Validation Report for Head TSL
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D83SV2; Serial: DS35V2 - SN:
Communication System: UID 0, CW: Frequency: 835 MHz: Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; o = 0.907 S/m: = 40.98: p = 1000 kg/m’
Phantom section: Right Section

Impedance Measurement Plot for Head TSL

Ty Wy Y0 06 Wt 5006 DY
51 W50 W IVI

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

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

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

dy~srm dr-Sem e e o0

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

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.37 W/kg; SAR(10 g) = 1.54 Wikg

Smallest distance from peaks to all points 3 dB below = 15.8 mm //\

Ratio of SAR at M2 to SAR at M1 = 66.2°
Maximum value of SAR (measured) = 3.17 Wikg

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg

Certificate No: 722-60104 Page sof 6 Centificate No: 22260104 Pagesof6
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Cliont SGS-CN. Cortificate No: 22260184
P s Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Otject DO00V2 Z6H: 14070 NA not applicable or not measured
Cemicaicn Pricadusels) FF211-00301 Calibration is Performed According to the Falowong aunam-
Calibration Procedures for dipole vaidation kits a) IEC/IEEE 62209-1528, of Specific Al
Rate of Human Exposure to Radio Frequency Fi Wt fwm Hand-heid and Body-mounted
Casibration date: June 7, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
pages and are part of the certficate. Additional D

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

Calibration Equipment used (MATE critical for calibration)

Primary Standards 0% Corificate No) __ Scheduled Calibration paraliel to the body a
o WFT— 10T 24-8ep.21 (CTTL, No J21X08326) L Sep22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
B amece 16 | | 102291 2450921 CTIL Mo 21x020) sep22 pasitioned under the liguid filied phantom. The impedance stated is transformed from the.

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

8N 7464 EXS-7484_Jariz) e refiected power. No uncertainty req
DAE4 SN1586  12.an-22(CTTL-SPEAGNG 222-60007) Jan23 «  Electrical Delay. Onaaw-y delay Eaorh e SMA connector and the antenna feed point.
No uncertainty req
Secondary Standards | ID# Cal Date (Calibrated by, CertficataNo) __ Scheduled Caibration +  SARmeasured: wmmnmmmanmmnwt
Signal Generstor E4438C | MY4S071430 131322 (CTTL, No J22X00408) Tanz3 . f:: R normalized: SAR as measured, nomaized to an input Power of 1 W at the antenna
ETic [ Mytonons: 4 St i « SAR for nominal TSL parameters: The measured TSL parameters are used o calculate the
nominal SAR result
Name Funceon Signature —
Calrated by: Znao Jing SAR Test Engineer i The reported uncertainty of measurement is stated as the standard uncertainty of
N Measurement multiplied by the coverage factor k=2, wma- for a normal distribution
Reviewed by. Lin Hao ‘SAR Test Engineer #% Corresponds to a coverage probability of approximatety 95
Apgeoved by: Qi Disnyvan SAR Project Leader
Issued: June 13, 2022
This except in rovel
Cenificate No: 222-401%4 Pagetofs Certificate No: 22260184 Page 2016
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
ASY 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation Impedance, transformed 1o feed poirt [ 10-5490
Phenton Tripla Fiat Phantom 5.1C |Rmm ‘ e
Distance Dipole Conter - TSL 15 mn with Spacer
Zoom Scan Resolution dx, dy, dz = § mm General Antenna Parameters and Design

Froquency
el 4 Electrical Deiay (one directon) | 131208

Head TSL parameters

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

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

! Additional EUT Data

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

Certificate No: 222-60184 Page s of6 Cenificate No: 222-60184 Page d0f6
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DASYS Validation Report for Head TSL Dte: 20220607
fest Laboratory: CTTL, Beijing, China
DUT: Dipole 900 MHz; Type: D900V
Communication System: UID 0, CW; Frequency: 900 Mi
Medium parameters used: f = 900 MHz: & = 0.98 S/m; ¢, = 42.05; p = 1000 kg/m’
Phantom section: Right Section
surement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)
DASYS Configuration:

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

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

Electronics: DAES Sn1 556; Calibrated: 01-12

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

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

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

Peak SAR (extrapolated) = 4.20 Wikg

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

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

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

Maximum value of SAR (measured) = 3.71 Wikg

0dB =371 Wikg = 5.69 dBW/kg

Centificate No: Z22-60184 Page sofe

@ s boeag CAICT

Ada: Na 52 HeaVusnoi Rowd, Maidian Diseict, Befing. 100191, China
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it

st accn

Impedance Measurement Plot for Head TSL.

Certificate No: Z22:60184 Page6ofs
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Calibration date: March 31, 2022 ’

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

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

Calibration Equipment used (MATE critical for calibration)

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

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

Centificate No: 22260105 Page 1of6

e CAICT
CAUBRATION LABORATORY
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E Chinaitt com hop W chimalcn

Glossary:

TSL tissue simulating liquid

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

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
of the certiicate. All figures stated in the certficate are vaiid at the frequency indicated ‘
*  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel to the body axis.
Feed Point Impedance and Retum Loss' These parameters are measured with the dipole
Positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
power. No uncertainty required.
* Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required
* SAR measured: SAR measured at the stated antenna input power.
* SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna

v

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

nominal SAR result.
—

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

by
Corresponds to a coverage probability of approximately 85%. ‘

Cenificate No: 222-60108 Page 2of6
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 | 2104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation |
! Impedance. ranstormed to feed point [ 47902540
Phantom Triple Fiat Phantom 5.1C |
| Rotum Loss | -29.408
Distance Dipole Center - TSL 10mm | with Spacer =i
Zoom Scan Resolution O, dy. dz =5 mm General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mz
[ Electrical Delay (one directon) | 1118 ns
Head TSL parameters
apped
| Temperature | Pormitivity Conductivity After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
T be measured.
Nominal Head TSL parameters | 20°C | 400 1.40 mha/m
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmmmammmmgm
- connected to the second arm of the dipole. The antenna is therefore shor-circutted for DC-signals. On
Hoad TSL temporature change during test|  <10°C | — | of the dipoles. smail and caps are added 1o the dipole arms in order 10 improve matching when
‘according 10 the position as explained in the 3 The SAR data are not
SAR result with Head TSL wwuum&m:&m-mmnn
FPET- M| v T = Nomcasshe borce % appled o e ool ams because ey might bend o e sckdered
SAR measured | 250 mw inputpower | 9.73Whg
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
: " Additional EUT Data
SAR averaged over 10 cr’ (10g) of Head TSL. | Condtion
SAR measured 250 m input power | 5.11Wag [ Manutacturea by I SPEAG
Bﬂbmwmm romaized 0 IW | 204 Whkg £ 18.7 % (ke2)
Centificate No: 22260105 Page 3 ofs Contificate No: 22260105 Page 4 ofs
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DASYS Validation Report for Head TSL Date: 2022-03-31

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

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

DASYS Configuration:

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

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

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

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

Reference Value = 98.14 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.2 Wikg

SAR(1 g) = 9.73 Wikg; SAR(10 g) = S.11 Wikg

Smallest distance from peaks to all points 3 dB below = 10 mm ’/
Ratio of SAR at M2 to SAR at M1 = =
Maximum value of SAR (measured) = 15.2 Wikg \

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

3.42

| m———. TS e + 2w B
5.85

1027

-13.70

SIAH L =

0dB =152 Wikg = 11.82 dBW/kg

Centificate No: 2226010 Page sofs Centificate No: Z22-60105 Page s ofe
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Certificate No: 22260185
: Glossary:
ki TSL tissue simulating liquid
Conve sensitiity in TSL/ NORMx.y.z
Object T — NA not applicable or not measured
omonton Proouciasla) FF-211003.01 Calibration is Performed According to the Following Standards:
Caiibraion Procadure for dipole vaiidation i a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibration date: June 7,2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 2020
This calibration Centificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
t ]
Additional Documentation:

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

A¥ calibrations have been conducted in the closed lsboratory faciy. environment temperature (2243 and Methods Applied and Interpretation of Parameters:

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

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

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

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

B e T z‘ji.m"“cg“r:m" it S0 rodud Cobater « Feed Point impedance and Retur Loss: These parameters are measured with the dipole
Power Meter NI 1 P21 ( = ) iy positioned under the liquid filled phantom. The impedance stated is transformed from the
Powersensor NRPBS | 104261 20t I N JZ‘Wml Sep2 mmmm at the SMA emmeaov m the feed point. The Return Loss ensures low

SN 7484 22) Jan23 flected power. No uncertainty req
DAES SN1886  12an22(CTTL-SPEAGNo. zzunmm Jan23 « Esccal Delay: One-way delay betveon the SMA connector and the antenna feed point.
No  uncentainy roquired
Secondary Standards n# cal Certificate o) Scheduled Calibration . ured: SAR measured at the stated antenna input power.
o T EARS0 | NVARGTTAS) Thaarve2 [T, Ho.amomn) oy . cs;R" normaized: SAR as messured. normaized 1o an input power of 1 W at the antenna
Network Anaiyzer ESO71C | MY48110673  14~Jan-22 (CTTL. No.J22X00408) Jan23 = SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Funstion Signature
Cailbrated by. Znao ding SAR Test Engineer 1 s reported uncertainty of measurement Is stated as the standard uncertainty of
Muwlemenl A mullpled by the awerm factor k=2, which for a normal distribution
Reviewed by. LinHso SAR Test Engineer N mﬁ% 3 CovalAga robuA ader
Approved by. Qi Dianyusn SAR Project Leader =
lssuec June 13, 2022
the lsboratory
Centificate No: Z22-60185 Page 1 of 6 Centificate No: 22260185 Page20f6

Criisees CAICT Criisiaa CAICT

CALBRATION
052 R, i Disics. B, 160191, Chins

A No.52 HusVuasfcs Rewd, Hodian Distrct, Beiing. 100191, China Tt +H- 1002304633

Tel 5102504813211 i clachisatloon b coktacan

ol cotichioamlon bapwwwesiscen

Appendix (Additional assessments outside the scope of CNAS L0570)

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

Cenificate No: 22260185 Page3ofs Certificate No: Z22-60185 Page s of 6
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DASYS Validation R.pon for Head TSL. Date: 20220607
Test Laborator 2. China
DUT: Dipole m« wu. npr DI900V2; Serial: D1900V2 - SN: Sd136
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 =39.85; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

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

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

ibrated: 2022-01-12

FP_VS.1C (20deg probe tih); Type: QD 000 P51 Cx; Serial: 1062
MCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (IX7x7)Cube 0: Measurement grid: dx=Samm,
dy=Smm, dz=Smm
Reference Value =99.99 V/m: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.6 Wikg
3 SAR(10 g) = 5.18 Wikg

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

1045
13.93
¢
L L&
0dB =156 Wikg = 11.93 dBW/kg
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Impedance Measurement Plot for Head TSL
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SGS-CN Cortificate No:  222-60186

D2000V2 - SN: 1041

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

Calibraton date: June 8, 2022

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

Pages and are part o the certifcate

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

Primary Standards D# Cail Date (Calibrated by. Certficate No.) Scheduled Calibraton
Power Meter  NRP2 108277 24-Sep-21 (CTTL, No. JZ1XM318) Sep-22
Power sensor  NRPES 104291 2‘ -Sep-21 (CTTL, No.J21X08326) Sep-22

SN 7484 _Jjan22) Jan23
DAE4 SN1S86  12Jan22(CTTL-SPEAGNG 222-60007) Jan-23
|
Secondary Standards. o# Cal Date (Calibrated by, Cenrficate No ) Scheduled Calibrabon
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan-23
Network Analyzer ES071C i MY46110873  14-Jan-22 (CTTL, No J22X00406) Jan-23
Name Function Signature

Cabrated by: Znao Jing ‘SAR Test Engineer z T

Reviewsd by: LinHao ‘SAR Test Enginesr ﬁr#ﬁ

Approved by: Qi Disnyuan ‘SAR Project Leader —Soau.

Issued: June 13, 2022
exceptin of y
Certifiste No: Z22.60136 Page 1 of s
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Glossary:

SL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

8) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fieids from Hand-heid and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
©) DASY4/5 System Handbook

mm 5 Applied and Interpratation of Parameters:
nt Conditions: Further details are available from the Validation Report at the end
ot e corticate. 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 amms oriented
parallel to the body axis.

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

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

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

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

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

=

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

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

Cenificate No: Z22-60186
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Noasuranent Corbions Appendix (Additional assessments outside the scope of CNAS L0S70)
oasy = 3 ot gven 0 poge 1
[AeY Vorlen T oy s ] Antenna Parameters with Head TSL
Extrapolation
s DOV Bompiinn Inpedance, ransformed to feed port | 4840+ 0740
Prantom Trplo Fist Phandom 5.1 = l o
Distance Dipote Center - TSL 0mm i Spacer
Zoom Scan Resolution a, gy, dz = 5 mm } General Antenna Parameters and Design
Frequency 2000 Mz + 1 Mz -
Eiectica Detay (ooe drocton) T 10880
Head TSL parameters
Tomporature | Pormisivey | Gonductvty flr oo e o win 100W it powe, iy st Wi of e e s h fes s can
— measu
Norinai Hesd TSL parameters [ @moc | wo 140 mhorm
Moasured Hoad TSL parameters. | @ozozc | 402:6% [138mhomzo% | The e'lh-mvm::iw
oy “signals On some
Head TSL temperature change during et <10c | | = of the Gipoles, smal end caps are added to the dipole ams In order o improve matching when loaded
according 1o the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
SAR result with Hoad TSL ffected by tis change The overal zpolehnwhuwﬂmﬂm:msmmm i
[84R avoagus over 1 " 1 g of ess ot Contin__ | | connactions near he feecpointmay be damaged
SAR meswured 250 I put powsr T04ving
SAR for nominal Head TSL parameers: normalized to TW 418 Wikg £ 18.8 % (k=2)
> Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
SAR mossured 250 mW gt power 530w | o T =
‘SAR for nomingl Head TSL parameters rormalzedto 1W | 213 Wikg 2 18.7 % (ke) |
T —— Conifcte No: 222-60186 Page tof
. " in Colaborution with
In Cotaboasion with
— 'CAUSRATION LABORATORY ———
‘CALIBRATION LABGRATORY
A0 No.52 Yt R, Hain s, B, 10019, Chin
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Eeamail: ctt)dichinanl com. b caketac.en. Bl cxirbant o' Mpiwirmidamion
DASYS Validation Report for Head TSL. Date: 20220606

Test Laboratory: CTTL, Beijing, China

UT: Dipole 2000 MHz; Type: D2000V2; Serial SN: 1041
‘Commur ion System: UID 0, CW: Frequency: 2000 MHz: Duty Cycl
Medium parameters used: £= 2000 MHz: 0 = 1.392 S/m: &= 4021: p
Phantom section: Right Section

Impedance Measurement Plot for Head TSL.

FL 1 oy wag 15-503 Wi LR =
B0 L RN T W
Measurement Standard: DASYS (IEEE/IEC/ANS| C63.19-2007) e
DASYS Configuration:
|
* Probe: DV4 - SN7464; ConvF(8.2, 8.2, 8.2) @ 2000 MHz; Calibrated:
2022-01-26 o,k

« Sensor-Surls ! Surface Detection) (v —
« Electronics: DAEA Sn1556; Calibrated: 2022-01-12

FP_VS.1C (20deg probe tilt); Type: QD 000 PSI Cx; Serial: 1062 30.08
52.10.4(1535); SEMCAD X 14.6.14(7501)

Zoom Scan (7X7x7) (Ix7x7)Cube 0: Measurement grid: dx=Smm,

I 3 ot (e f

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

Peak SAR (extrapolated) = 19.6 Wikg.

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

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

Maximum value of SAR (measured) = 16.3 Wik

372

-7.43
RIRT

1496 |

[ &

0dB =163 Wikg = 12.12 dBW/kg

18,58
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Client SGS-CN  Cortficate No: _ 222.60106
. Glossary:
TSL tissue simul liquid
ConvF sensitivity in TSL/ NORMx.yz
Obyect D2300v2 - SN: 1006 NA not applicable or not measured
Calibration Procedure(s)
FRZN-00300 Calibration is Performed According ta the Following Standa
l) IECIIEEE 62209-1528, Procedure of Specific Absorption
| meMmememmmmanM
Calibration cate: March 31,2022 thucommu Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
(sh. pr y are given on g
and of the certificate. Additional Documentation:
£90% v ave et c) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory faciliy: environment temperature (2243C and mw“lm Parameters:
humidity<70%. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the indicated.
mw\—n(nﬁmum) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point below the center marking of the flat phantom section, with the arms oriented
0# Cal Date (Cailbrated by. Certficate No) __ Scheduled Calibration Pasieltn the boly s
-———"————a-~— . Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter 108277 24-Sep-21 (CTTL, No J21X08326) Sep- mumruwuwwnm The impedance stated s transformed from the
Power sensor | NRPES | 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22 m.nunmun SMA connector to the feed point. The Return Loss ensures low
Reference EX3DV4 | SN 7307 | 26-May-21(SPEAG No.EX3-7307_May21) May-22 m«qm
DAE4 SN 1558 | 12-Jan-22(CTTL-SPEAG N0 222-60007) Jan-23 . EwMyOnmwamwwmmmmmmwm
No uncertainty required.
0 Cal Date (Cs by, Certificate No Scheduled Calibration : mm.uund &anmlmmhd-n-:::mnmo”w"m.
Signal E4436C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan23 potcd iy b one
Network ES071C | MY46110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature.
Caiibrated by: £ ; {  ? The reported uncertainty of mea mmnhmmmnmwdl
| M, ]“h*-! l X t\; Mmmwwmmwu-z which for a nomal distribution
. -y Corresponds to a coverage probability of approximately 95%.
i e | o g b
fomrte [Daman | SAR Pt oo | <o
Issued: Apnil 6, 2022
This caiibration certficate shall not be reproduced except in full without written approval of the laboratory.
Certificate No: 222-60106 Page 1 of i | Ponase
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Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
as far 1
DASY Version | DASYS2 52104 | Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation
BT = [impedance. vanstomes o feed part | 4920-4560 ]
Distance Dipole Center - TSL 10mm with Spacer (=T I s [
Zoom Scan Resolution | dx. dy, dz = § mm General Antenna Parameters and Design
Frequency 2300 MHz £ 1 Mz
[ Erectrics Detay (one drection) | 1,083 m8 ]
Head TSL parameters
Temperature | Permitivity | Conductivty | Afer long ferm use with 100W radiated power, only a siight warming of the dipole near the feed-pont can
Nominal Head TSL parameters 2oc 95 1,67 mhoim | be
Measured Head TSL parameters 220202)°C 0826% | 170mhama6% e g semirigi comds The certer conduckor of e leeding e o drecty
connected to second arm of the dipole. antenna is therefore short-circuited for DC-signals. ‘some
Head TSL temperature change during test <10°c — - of the dipoles, small end caps are added 1o the dipole ams in order to improve matching when loaded
-zam u-pna-on-m the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL 9 0 1o et
i - e ..u;' be s because they might bend o the soldered
SAR measured 250 mW input power 124 Wag
SAR for nominal Head TSL parameters normalized to 1W “w2 188 %
- e Lo Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 MW iInput power 588 Wikg [mp, SPEAG |
SAR for nominal Head TSL parameters normaikzed to 1W 234 Whg 2 18.7 % (k=2) |
P S | ) Centificate No: 22260106 Pagedofs
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E-mail cnl. g www chimatd o omacl ctth  chinatt] com M www chinatil cn
nuvs Validation Report for Head TSL Dute: 20220331
: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

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

»  Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated
2021-05-26

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

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

Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

dy=Smm, dz=Smm

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

Peak SAR (extrapolated) = 24.8 Wkg

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

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

Ratio of SAR at M2 to SAR at M1 = 50.4% l /
A

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

et SEw T sewme misoe BB
434

2.50 |

16.67

-20.84

0dB =203 Wikg = 13.07 dBW/kg

Certificate No: 22260106 Page $of o
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Cortificate No:  222-60107

::‘ 1 Glossary:
L TSL tissue simul
ConvF sensitivity in TSL/ NORMx
NA not or not measu
is to the
a) IEC/IEEE 62209-1528, Proadum'or‘l’m of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents fhe iraceability fo national standards, which realize the physical units of b) KDB 865664, ‘SAR Measurement Requirements for 100 MHz to 6 GHz"
() with confidence probability are given on the following -
pages and are ;ld '.&“_ ) Additional Documentation:
) DASY4/5 System Handbook
Al calibratons have been conducted In the closed laboratory faciity. environment temperature (22:37C and Methods Applied and Interpretation of
humidity<70%. «  Measurement Conditions: Fmvmmlmmhbbmme\llldtbon Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Casibration Equipment used (MATE critical for caiibration) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Sandards s Cal Date (Calibraled by, Cerificate No) __ Scheduied Callbration paraliel to the body axis.
- = B altcad it s « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meler  NRP2 108277 24-50p-21 (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated s transformed from the
Power sensor  NRPSS | 104291 24-Sep-21 (CTTL. No J21X08326) Sep-22 mu&m%mmmcﬁ.wwm The Return Loss ensures low
Reference Probe EX30V4 | SN 7307 26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty req
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . zwul Delay. Ono-u-y delay bmun the SMA connector and the antenna feed point
uncertainty requ
SAR measured: SAR measured at the stated antenna input power.
Secondary Stancards 1] Cal Date (Calibrated by. Certificate No) __ Scheculed Calibration %
| E MY4007 1830 13-Jen22 (CTTL, No. J22X ) o~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
{1 nominal SAR result
c - The of ‘
Calibrated A reported uncertainty of measurement is stated as the standard uncertainty of
t Znao Jing imhﬂ‘- “1) NS Measurement multiplied by the coverage factor k=2, which for a nomal distribution
- Corresponds to a coverage probability of approximately 95%.
Revewoa by Untao | 8AR Tos: Engineer St 1
Aopoved by Qiowmuan | SAR Proect Leaser [P
Issued: Apeil 6, 2022
This calibration certifcate shall not be reproduced except in full withoul written approval of the iacoratory
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assessments
Metauremerit Conditions Appendix (Additional outside the scope of CNAS L0570)
DASY astar 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
B~ Ao Do [ impedance. vanstorme o teed pomt 5210+ 3200
Phantom Trigle Fiat Phantom 5.1C Retum Loss eamind
Distance Dipole Center - TSL 10mm with Spacer
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Froquency [ 2450 MHz 2 1 MHz [ Erectnca etay (one drecson) [ 100
Head TSL parameters
Temporstwre | Permitiviy Conductivity Afler long term use with 100W radiated pawsr, only 8 sight warming of the dipole near the fesc-pont can
Nominal Head TSL parameters 20°Cc | o2 1.80 mho/m
Measured Head TSL parameters. (220202)°C | w5:8% 1.78 mho/m 28 %
Head TSL temperature change during test «0'c | - =
SAR result with Head TSL Nomlm:muun-pﬁ-dnmdvehm because they might bend or the soldered
| SAR averaged over 1 cmi’ (1g) ot Hesd TSL | Conditon B connections near the feed-point may be damaged.
SAR measured | 250 mw input power 132Wag
SAR for nominal Head TSL parameters ‘normaiized 1o TW 53.0 Wikg £ 18.8 % (k=2) Additional EUT Data
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 mW input power 6.15Whg Marutactured by SPEAG |
SAR for nominal Head TSL parameters normaized to 1W 247 Wikg £ 18.7 % (ke2)
Centificate No: 22260107 Pagedofs
Certificate No: Z22-60107 Page 3 of o
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DASYS Validation Report for Head TSL Date: 20220401

Impedance Measurement Plot for Head TSL

8
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:

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_VS5.1€C (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: Messurement 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) = 13.2 W/kg; SAR(10 g) = 6.15 W/kg 7
Smallest distance from peaks to all points 3 dB below = 8.9 mm 3 4
Ratio of SAR at M2 to SAR at M1 =49.2% T
Maximum value of SAR (measured) = 22.1 W/kg \

=
 mmamoe e e L e 3o 00 WY

Centificate No: 22260107 Pagesofs
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Client

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

Obrect 1D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(
o FF211:00301 s tothe -
a) IEMEEE 62209-1528, Procedure for The of
of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date. March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
mwmmumnmmmmmmmd n)musmmnmmmmmmhmummsw
(s, y are gn the following

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

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

Calibration Equipment used (MATE critcal for calibration) Antenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
point

exactly below the center marking of the flat phantom section, with the arms oriented
‘Stancaras (Cailbrated by, Certifcate Sched ml.lhlhoboay
L s Date 2. L hind Catbrator « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
SERNRNG i PRS- GITL, o R ONSEN S ie positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor | NRPSS “’"""(:"L"“‘;:“‘n’;’ 5:;: mmmwm»mmm The Retur Loss ensures low
Reference Probe EX3DV4 | 26-May-21(SPEAGNo. _May21) No uncertainty required.
DAE4 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 . Ehct'ulDdlr One-way delay between the SMA connector and the antenna feed point.
Neuneomlmynqu
Standards | Cal Date (Caiibrated by, Certficate No) _ Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input power.
‘Signal Generator E4438C 134822 (CTTL, No 122X00408) Jan23 *  SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network Analyzer ES071C 14-Jan-22 (CTTL. No.J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Functon
Cakibrated by: § The reported uncertainty of standard uncertainty of
.Il“"*‘»- { Measu multiplied by the coverage factor k=2, which for @ normal di
i 2 g Corresponds to a coverage probability of
e unvs (] [sanrourgoe .
! " i i i
N ]| AR Proec oo .
Issued: Apri 6, 2022
This caiibration certificate shall not be reproduced except in full without written approval of the laboratory.
Centificate No: 722-60108 Page 1 0f Centificate No: 22260108 Page 2016
* i Colsbomtion wih " in Colaboration with
77022 b i s CAICT 777 s b eag CAICT
b —_— CAUBRATION LABORATORY
Sp— A X5 WYl Ko Mol D B, 00101, Ches
e et vt A ek BTN P ob104TSOMSS
Eomalt cobitchinatioom g wwwchisatca vl colgchinamicon  hop v chima
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY asfar page 1
DASY Version | DASYS2 2104 Antenna Parameters with Head TSL
Extrapolation | Advances Exvapolaton .
et s Impedance, transformed to feed point [ 49.90- 8490
Distance Dipole Conter - TSL | 10 mm with Spacer | L L 1 Shsees J
Zoom Scan Resolution [ ax. dy, dz = mm General Antenna Parameters and Design
Frequency 2600 MHz £ 1 MHz
I Electrical Delay (one drection) | 105308
Head TSL parameters
Tomperature | Permittivity Conductivity | Afer long term use with 100W radiated power, only @ sight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C %0 1,96 mhom Puspmmsied
Measured Head TSL parameters 220202 °C 387:6% | 196mhoams6% nade of igid The center conducior of the feeding line is directly
the The On
Head TSL temperature change during test|  <10°C - o anm.wnmnw"“’; in order o when caded
according paragraph. The SAR data are not
SAR result with Head TSL affected by this change. The overall mmn-umnmw
a bawhawl = No excessive orce must be appied 1 he digols rms, because ey mght bend o he scidered
SAR measured 250 mW input power 137 Wig o
SAR for nominal Head TSL parameters romaizedto IW | 548 Wikg £ 18.8 % (ke2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition BT D
‘SAR measured 250 mW input power 812 Whg | Manufactured by SPEAG
SAR for nominal Head TSL parameters nomatzed 1o 1W | 248 Wikg £ 18.7 % (k=2)

Certificate No: 22260108 Page sofs Certificats No: Z22:60108 Page dof s
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TTL s o e CAICT T7L 5 b e CAICT
CALIBRATION LABORATORY e 2 CALIBRATION LABORATORY =
14305 i Ko Hasdin Do, e, 1011, o At No 2 Yl R Hdin D B, 100101, Chins
Tek +B6- 1062004132079 Fax: +86-10-62304 Tel +86-10-6104633307  Fax. +Be-10-623046
Emt colihimatloon . g rewnehinmtien Emal ctbipchimanicom  bap bl
DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing. China

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

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

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

» Probe: EX3DV4 - SNT307; ConvF(7.5, 7.5, 7.5) @ 2600 MHz; Calibrated:
20210526
Sensor-Surface: 1. 4mm (Mechanical Surface Detection) gy !
Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 - 5% B B s o o] F —
Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 1 S P e
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501) 3

|

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 Wikg

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

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

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

2.0000008 a 49,998 © -840

Maximum value of SAR (measured) = 23.4 W kg r
i i s ;
0
pen | aaon s s swn P——
-9.40
SLAL
ns | & '
0.dB = 23.4 Wikg = 13.69 dBW/kg
Certificate No: 22260108 Pagesofs Centificate No: 222-60108 Pagesofs
1.12 D5GHzV2 - SN 1095
R — P i A wwrs calcT
s peag b s peag CAICT
LT s b e a2 g %QCNAS m::m CAICT \ e ——
e o e N e > 4 e s s O s
G R
E-mail: cttl@chinati] com it www caict b

[———

i Glossary:
= TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
Obyect D5GHzV2 - SN: 1096 NA not applicable or not measured
Caiibration Procodure(s
d FF-Z11-003-01 Calibration Is Performed According to the Following Standard:
Calibration Proceduros for dipole vaidation kits ) EGTEEE 62200-1528, “Moasurement Procodure for The Assossmantof Spociic Absorption
man Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Coloaton o ne 1, 2022 Wesios Commoniasion Devisos. bon 15530 Fman odols Insiumentaton and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 20
This calibration Certificate documents the traceablity to national standards, which realize the physical units of b) KDB 865664, sARMuwmnmeoqwmmwaMwasGHr
Ppages and are part of the certificate. ‘Additional Documentation:
©) DASY4/S System Handbook
Al ala(mm have been conducted in the closed laboratory facilty: environment temporature (22137 and Methods Applied and Interpretation of Parameters:
® «  Measurement Conditions: Further details are tvllhbl' from the Validation Report at the end

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

)

point exactly below the center marking of the flat phantom section, with the anms oriented
Primary Standards o# (Cal Date (Calibrated by, Certificate No.) Scheduled Calibration paraliel to the axis. :
Power Meler NRPZ | 106277 24-Sep-21 (CTTL, No.J21X06326) Sep22 « Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
Powersensor NRPSS | 104201 us»z« (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the
S  Jonz2) R measurement at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncertai
DAGS SIS A2WnZACTILSERAMNOZT2 00000, Ceckind «  Electrical Delay: One-way a’ﬂyﬁm the SMA connector and the antenna feed point.
No uncertanty  roquired.
Secondary Standards. n# Cal Date (Calibrated by, Certificate No.) _ Scheduled Caibration a measured: SAR measured at the stated antenna Input power,
Signal Generator E4438C | MY43071430 13-Jan-22 (CTTL, No. J22X00409) Jan23 . SARnorm«m SAR as measured, normalized to an input power of 1 W at the antenna
MY46110673 TTL No.J22X00406) Jan-23 ‘connactor.
¢ SAR fornomel TSL parameters: The messured TSL parameters re sed ¥ caculee the
nominal SAR rest
Name Function ignature
Corated by: Znao Jing ‘SAR Test Engineer = b0 The reported uncertainty of measurement is stated as the standard uncertainty of
* Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewsd by: Lin Heo SAR Test Engineer \ﬂf\;f; Corresponds to a coverage probability of approximately 95%,
Aopeowed by Qi Dianyuan ‘SAR Project Leader =
Issued: June 6, 2022
! be reproduced except in full of the laboratory.
Cenificate No: Z22-60187 Page tof 10
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Ad: NouS2 s Vo Rond, HaidinnDiceic, Being. 100191, Chinn Add o 2 s Vs R, Hudin Dirict, i, 100191, China
ok +bs 1042303117 T b 103117
Eout coimmon  Mpwcstcn Emil. cgchioatlcom b wewsict o 0
Measurement Conditions Head TSL parameters at 5300MHz
e i 1
DASY Version DasYs2 s2.104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolation Nominal Head TSL parameters 20°C 9 | 476 mhoim
Phantom Trple Flt Phantom 5.1C Moasured Hesd TSL parameters @o0s02'c | 3:216%
Distance Dipole Center - TSL 10 men weh Spacer Head TSL temperature change during test|  <1.0°C — | —
Zoom Scan Resolution Gdy=4mm. dz=14mm | Graded Ratlo= 14 (Z Greciion]
e SAR result with Head TSL at 5300MHz
5300 Wbtz 2 1 Mz 1 cm’ (1 g)ot Hena TSL Corvtion
wauency frrd e SAR messured 100 mW gt power 794whg
I SAR for nominal Head TSL parameters normatzedto TN | 79.1 Wikg 2 244 % (e2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 ) of Head TSL. Condition
- SAR measured 100 i input power 221w
ki 2 rominal paramete: 5 2.5 Wha x:mnm
Head TSL nermatzed o W 6 Wig
Nominal Head TSL parameters 20°c 360 486 mhaim (ot o
Measurod Head TSL parameters (20:02)'C_ | 39426% |aG2mhomie% Head TSL parameters at 5500MHz
Head TS <o — -
Temperature | Permativity Conductivity
SAR result with Head TSL at 5200MHz Nominsi Head TSL parameters 20C 38 496 mhoim
cm’_(19) of Head TSL Condtion Moasured Head TSL paramaters: (220402)°C UB26% |44 mbams6%
SN e SO0 b puner ki J Wead TSL tomparature change during test|  <10°C = —
‘SAR for nominal Head TSL parameters normaltzedta W | 77.6 Wik £ 244 % (ke2)
SAR averaged over 10 cmi” (10 9) of Head TSL Condon R result with Head TSL at 5500MHz
SAR mossured 260 mik gt 222Whg S ffeinet i, gond
Losal SAR measured 100 W nput power s2wia
‘SAR for nerminal Head TSL normalizedta W | 221 Wikg 2242 %
P oo Lcaad SAR for nominal Mead TSL perameters normazed o 1N | 825 Wik £ 244 % (ke2)
SAR averaged over 10 o’ (19,) of Head TSL Condtion
AR measured 100 miN input power 234whg
SAR fornominal Head TSL parameters nomatzadto TN | 2.3 Wikg £ 242 % (o)
Certificate No: 222-60187 Pagedof 10 Centificate No: 222.60187 Pagedof 10
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A No.52 HusYeamBel Rood, HabSan D, Befing. 100191, Chin A No.52 Hus Vs Roud, Haidian Disic, Being. 100191, China
Tk 841042302117 el 104232117
Foouit cobchinaal [T——— el culiichimloon W caxtaca
Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomperaturs | Parmitivity Conductivity
Nominal Head TSL parameters 20°'C 35 5.07 mhaim Impecance. transformed to feed point | 46105030
Moasured Hoad TSL parameters (220402) UT26% | SOSmbam26% | Reten Loss | )
Head TSL tomperature change during test | <10°C = =
Antenna Parametors with Head TSL at 5300MHz

SAR result with Head TSL at 5600MHz

cm’ {1 g) of Head TSL. Condition Impedance, transformed o feed pont | 4780-24210
SAR maasured 100 i input power s1zwag [ Rotum toas | 20508 |
SAR for nominal Head TSL parametars nomakzed 1o 1W 808 2244 %
! b e Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10g) of Hesd TSL Conditon
SAR maasured 900 i inpus power 230Whg Impodance, ranstormed tofeed point |
SAR o il Hesd TS paamates romatzadio | 728 Wha 342 % (1 [Foemiom [
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Tempersture | Parmittvity Conductivity [ impedance, sranstcemed to feed pein | 54504500
Nominal Head TSL parameters. 20°C 383 5,27 mhoim [ = r “200®
Measured Head TSL parameters. (220202)C 34426% 5.26 mhoim £ 6% g
Hosd 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- 5610
cm’ (1) of Head TSL Condtion Retum Loss - 24908
SAR measured 100 mW input power 771 Wkg l
‘SAR for nominsl Head TSL parameters normalized to TW | 76.7 Wikg £ 24.4 % (k=2)
AR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR messured 100 mW gt power 216Wia
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)

Cenificate No: 22260187 Pagesof 10 Centificate No: Z22-60187 Pagesof 1o
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General Antenna Parameters and Design

[EcricstDete (one raction) T 110108

ng 1
be measured,

. The center
. The. for DC-signals. On some

affected by this change.
‘connections near the feed-point may bs damaged.

the soldered

Additional EUT Data

T —

Centificate No: 222-60187 Page7af 10
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A0 No 52 HheaYuanbes Kowd, Huidian Disric. Beging, 100191, Chisa
Tel +h6-10.4232117
Pl clchimm com  bege v caktac.ca

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

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

Phantom section: Right Section

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

34.42; p = 1000 kg/m?

«  Probe: EX3DV4 - SN7464; ConvF (5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,
5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;
ConvF(4.91, 4.91, 4.91) @ 5600 MHz; ConvF(5, 5, 5) @ 5800 MHz:
Calibrated: 2022-01-26

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

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

«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:

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

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

Peak SAR (extrapolated) = 29.8 Wikg

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

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

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

Maximum value of SAR (measured) = 18.3 Wikg

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

Peak SAR (extrapolated) = 31.5 Wikg

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

Cenificate No: 22260157 Page kof 10

iTTL speag CAICT
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8xBx7)(Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 = 63.9%

Maximum value of SAR (measured) = 20.2 Wikg

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.06 V/m; Power Drift = -0.07 d8
Peak SAR (extrapolated) = 35.2 Wikg
SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2.3 Wikg
‘Smallest distance from peaks to all points 3 d8 below = 7.2 mm
Ratio of SAR at M2 to SAR at M1 = 62.5%

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration fPin=100mW, d=10mm, {=5800 MizZoom Scan,

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

Peak SAR (extrapolated) = 34.8 Wikg

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

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

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

Maximum value of SAR (measured) = 18.7 Wikg

0dB = 18.7 Wikg = 12.72 dBWikg

Certificate No: Z22-60157 Page9af 10
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Tmpedance Measurement Plot for Head TSL

TR oy v LU GO Ve 6 (1)

s.con “
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2 DAE4 - SN 1245

Calibration Laboratory of
Schmia & P Einsting A S p e ag Schmid & Partner
Y —

Pt 41 42 0 o ey B
o s e s

IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE uni is & dolcate. high procsion instrument and requires careful isstment By Mo user. There are no

DAE4 - SD 000 D04 BM - SN: 1245
[ Cattvanon prcsnma) QA CAL-06.v30 ‘
the data
g0 over v
he threads iside the DAE to waar oot
Shipping alon, remove the batteries and peck the DAE
Tha ks o pack the [re—— April 25, 2023
5por is inside.
-5109. Rough hansing of
the E-stop may lead fo damage of these magnets. Touch and collision &rors are often caused by dust and dint
Corebly v ey slop: To prevent E-stop faiure, the cusiomer shal amiays mount . price 1o o oo
oty A |
y s
DASY Configuration Files: Since te #xact values of the DAE input resistances, as. ‘measured dur the ‘
"y s IMedZwMOﬁmuw . Cabbration Equpmar used M TE crtics kor cattrason)
the cormesponding configuration filo.
Important 3 et . — [ Ketttay Mttmatee Typazoo1 | s corcars EEr T Apa
Warranty and calibration is void if the DAE unit is disassembled partly or fully by the
Customer. ooy Sandets 102 e
Soston _— | SE UWS 053 AR 1007 27van 23 i Pwss cracy
Cottae Box v2 1 |SE UMS 008 AA 1002 274123 1 Pt checky
important Note: =
[Never attempt to greaso or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and s part of the annual
calibration procedure.
3 e Fareten Sorte
To prevent damage of the DA Catbrued by: Domniaua Siwien. Laberatory Techeician ‘(4 ‘
Apormd Sven Ko Tochica Mansgur
” i} ({Z (T
oo Aped 25, 2023
TN_EH190306AE DAE4 docx 07.03.2019 (Certficato No: DAE4-1245 Apr23 Paga 1016
DC Voltage Measurement
AD - Convener Resalution nominal
High Range: S8 = LATUN hulranga = -100...+300 my
Calibration Laboratory of S, Low Range: LSE - Biny Ege = 13V
Schmid & Partner S=Z DASY messurement pararmetars: Auto Zero Tame: 3 sec: Measuring 1ma: 3 v
Engineering AG ]
kel T — B

Accrecie by the Swiss Accrestaton Sevi (SAS) Accrecusion No.: SCS 0108 )
400984 & 1.50% (k=2)
‘Connector Angle
Glossary o
o st siston s e e — T
Connector angle.  information used in DASY system to align probe sensor X fo the robot = i
coordinate system
Methods Applied and Interpretation of Parameters
* B Voliage Measuroment: Caiibration Factor assessed for use in DASY system by
‘comparison with a calibrated instrument traceable to national standards. The figure given
cormesponds to the full scale range of the voltmeter in the respective range.
*+ Connectorangle: The angle of the connector s assessed measuring the angla mecharically
by a tool inserted. Uncertainty is not required.
* The following parameters as documented in the Appendix contain technical information as a
resultfrom the performance test and require no uncertainty
* DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration votage. Infiuence of offset voltage Is included in thig
measurement.
* Gomman mde sensitviy:Influence of a positive or negative common mode voltage on
the differential measurement.
* Channel soparation: Infiuence of a woltaga on the neighbor channels not subject 1o an
input voltage.
* AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage
* Input Offset Measurement. Output voltage and statistical results over a large number of
zero voltage measurements.
* Input Offset Current; Typical value for information; Maximum channel input offset
current, not considering the input resistance.
+ Input resistance: Typical value for information: DAE input resistance at the connector,
g and during %
* 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.,
— [T —— P sors
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4. AD-Converter Values witl
Appm:ix (Additional assessments outside the scope of SCS0108) Lo s 007
1. DC Voltage Linearity
High Range Reading (V) e Channel X 16100
Channel X+ input 199900 60 290 000 Commonl ¥ 1ot
Channel X+ Input 2000577 275 001 [Channel 2 15091
‘Channel X ~ Input ~19598.65 219 -001
Channel Y+ input 199996 60 108 000 5. Input Offset Measurement
Channel Y+ Input 2000912 026 000 DASY measurement parameders: Auto Zero Time: 3 sec: Massuring fima: 3 sec
Channel Y- input 2000051 053 000 Lot
ChannelZ < input 199994 52 08 000 Average (V) | min. Offset (s¥) | max. Oftset (uv) | S o
Channel Z + Input 2000217 0.70 0.00 Channel X 077 083 189 048
Channeiz - imput 20001 94 a8t 00 Channel ¥ oz EE) X0 052
Low Range Reading (uV) Ditference (V) EW“)—‘ Shonraiz o 2= ues =
Channel X + Input 200291 0.81 0.04
Channel X+ Input 20306 ) 036 6. Input Offset Current
Py iowit 0058 i T Nominal Input Grcutry offset current on all channels: <25IA
Channel Y + Input 2002.33 029 0.01
Channel Y + nput 20191 0.39 019 7. lopia lormabios
Channel Y - Input -198.22 079 0.40
= e = 5 En—
Channel 2 +Input. 201.28 -0.88 D44 Chishiast ¥ = e “
Channel Z - Input -196.93 -1.36 069 C_—H 20 0
8. Low Battery Alarm Voltage (rysicat valses for ormason)
2 Cominon mode Sonalivhy. S - Typical values ‘Alarm Level (VDC) Y |
Common mode High Range Low Range | Sty e vee) SIS |
Input Voktage (mV) | Average Reading (1) |  Average Resding (uV) |suoply (- vee) 76 |
Channel X 200 642 .27
oo Bar 500 s ypical vauas fo nfomaston)
Ghannet ¥ 200 701 7 Typical vaiuss. y (ma) | |
20 Jaro 529 Supply (+ Veo) oo e ]
Channei Z 200 % 538 Supply (- Vec) ST I » ]
) 350 352
3. Channel separation
DASY Auto Zero Tie: 3 sec 3560
Input Voltage (m) | Channel X (1V) | Channel ¥ (3¥) | Ghannei ZGv)_|
Channel X 200 - 320 329
Gy, = ) - ]
Chonnel Z 20 wos 720 =
— Gertiate No: DAEA-1245_Apez3 Pagesats
Gertficate No: DAGA-1245_Apr23 Page 4ot

3 EX3DV4 - SN 7767

Calibration Laboratory of
Calibration Laboratory of A Schmid &
Schmid & Partner € Sorvito svizzoro df taratura Engineering AG
Engineering AG S Swiss Catbration Service. 2eugha:astrassa 43, B0 Zurich, Switzarand
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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 /
2022/4/26 -32.5 -3.5% 47.1 0.7
2023/4/26 -32.3 -2.87% 46.5 1.3
Dipole D450V3 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/21 -23 / 57.1 /
2022/4/26 -23.4 -1.74% 56.6 0.5
2023/4/26 -23.9 -3.91% 56.2 0.9
Dipole D750V3 SN 1188
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/29 -28.7 / 53.6 /
2023/3/29 -28.3 1.39% 53.2 0.4
Dipole D835V2 SN 4d114
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -25.3 / 48.7 /
2023/3/31 -24.6 2.77% 49.1 0.4
Dipole D900V2 SN 1d079
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -23.3 / 48.1 /
2023/6/7 -23.6 -1.29% 48.3 0.2
Dipole D1800V2 SN 2d170
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -29.4 / 47.9 /
2023/3/31 -28.9 1.70% 47.2 0.7
Dipole D1900V2 SN 5d136
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -22.4 / 51.2 /
2023/6/7 -22.9 -2.23% 51.6 -0.4
Dipole D2000V2 SN 1041
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/6 -34.9 / 48.4 /
2023/6/6 -33.5 4.01% 49.1 -0.7
Dipole D2300V2 SN 1096
Head Liquid
Date of Measurement Return Loss(dB) ‘ A% Impedance (Q) AQ
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2022/3/31 -26.6 / 49.2 /
2023/3/31 -27.1 -1.88% 49.4 0.2
Dipole D2450V2 SN 817
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/4/1 -28.5 / 52.1 /
2023/4/1 -28.0 1.75% 51.6 0.5
Dipole D2600V2 SN 1158
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -23.8 / 49.9 /
2023/3/31 -23.3 2.10% 50.3 0.4
Dipole D5GHzV2 SN 1095 for 5200
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -23.6 / 46.1 /
2023/6/1 -23.1 2.12% 45.6 0.5
Dipole D5GHzV2 SN 1095 for 5300
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -29.5 / 47.8 /
2023/6/1 -28.8 2.37% 46.9 0.9
Dipole D5GHzV2 SN 1095 for 5500
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -27.4 / 50.3 /
2023/6/1 -27.6 -0.73% 50.8 -0.5
Dipole D5GHzV2 SN 1095 for 5600
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.0 / 54.5 /
2023/6/1 -23.6 1.67% 54.9 -0.4
Dipole D5GHzV2 SN 1095 for 5800
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.9 / 51.5 /
2023/6/1 -24.3 2.41% 51.0 0.5




