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Calibration Certificate

Object | Apply No Model SN Calg);?:on 2:ﬁbdrztt?0?1f
m 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 D900V?2 1d079 2022/06/07 | 2025/06/06

_ O 6 D1800V?2 2d170 2022/03/31 | 2025/03/30
Dipole ™ 7 D1900V2 5d136 | 2022/06/07 | 2025/06/06
O 8 D2000V?2 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

X 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 détalons el
Engineering AG bkl mihonesy Engineering AG € goriio overace @ i
Zeughaussirasse 43, 8004 Zurich, Switzerland Swiss Callbeation Sorvice g okl S Swian comraton
Accraciod by the Swiss Acorsditaton Servics (SAS) Accreattation No: SCS 0108 e S Bt M Wackon Iy emantin in: SC8 9108
P i
Cliont SGS-CN 4
(Auden) Gortneste o: CLA150-4025_Apr21 TSL tissue simulating liquid
CALIBRATION CERTIFICATE bl i el e o
Ovject - 4
CLA150 - SN: 4025 is ned to the
a) IEEE Std 1528-2013, IEEE ractice for D the Peak Spatial-
s LR Averaged Specii Absorton Fte (SAR) in foradeativenins b
Calibration Procedure for SAR Validation Sources below 700 MHz B Py s e 2013
for the of Specific Rate

Spec
(SAR) from hand-held and body-mounted devices used next to the ear (lnquonq range of
300 MHz 10 6 GHz)", July 2016
Galibration date: April 26, 2021 ) IEC 62209-2, Mdovlce e to determine the Specific Absorption Rate (SAR) for wireless
eommunnnhon s used in close proximity to the human body (f f 30
MHz to 6 GHz)", March 2010 . (e R

ty SHaNdards, Whieh reaize the chysical units of moasurements (S d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
i N Additional Documentation:
2 31°C and humidity < 70%. ©) DASY4/5 System Handbook

Callbraton Equpment used (ATE crltcal for calizeaton)

Ilﬂbods Applied and Interpretation of Parameters:

Prmary Stanvarss Dk Moasurement Conditions: Further details are available from the Validation Report at the end
?w meter NAP 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 08-Apr-21 (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 raa— SN CC2s02 (20X 08Apr21 (No. 21703043 Apr22 This measured
TN Pt ol N SE/00027 oozt (o, 21700040 A:'_ze * Retum Loss: parameter is with the source positioned under the liquid filled
ikarinis Pacbs EXOOVA brighdny 2008520 (No. EX30977. D) oy phantom (as described in the measurement condition clause). The Return Loss ensures low
DAEs sn 651 26un70 (No. DAF4-654_Jun20) sun21 reflected power. No uncertainty required.
. i R * SAR measured: SAR measured at the stated antenna input power.
Power meter £44198 SN.GBATZREIE  06-A0r-10 (m house check Jun20) In houeo ehock dun 22 : SAR nector. e e FATEL A A
P sarsor E44123 SN LVAT498087 0640115 (in house check Jun-20) 1 house ehack Jun-22 <
Pouar sori Eetn SNODIIEZIO 06Aar 16 nhose rack 0 in o ek 22 - SAtorrameai TS The oL are used 1o calculate the
R generator HP 85480 P . nominal SAR result,
Nutwork Analyzar Agiant ESOS6A | SN- USAT0B0477  81-Mar-14 (in houso check Oct 20) 10 house chack: Ock21
The reported uncertainty of measurement is stated as the standard uncertainty of measurement
Bk — o multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
ik . - " / probability of approximately 95%.
c ﬁ 4
Approved by Katla Pokovc Technical Manager - aa

Issuect; April 26, 2021

Certitcats No: CLA150-4025 Apr21 Page 1016 U I QLKA AL el

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 V52104
Imipad ), Irans! i

Extrapolation ‘Advanced Extrapolation ﬁ formed o leed point P 78041810 ]

Phantom ELI4 Fat Phantom Shel thickness, 2 2 0.2 mm [roum _3isde

EUT Positioning Touch Postion

Additional EUT Data

Zoom Scan Resolution . dy=4.0mm, cz =14 mm | Graded Ratio = 1.4 (Z direction) uT

Fraquency 150 MH2 2 1 MHz Wanutacturad by I Py ﬁ
Head TSL parameters

he o

ity

Nominal Head TSL parameters 220°C 523 0.78 mhoim

Moasured Head TSL paramaters #20+02)°C | S11+6% | 076mhom=6%

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

AR averaged over 1 om (1 g) of Head T8 Condion

SAR measured 1 W input power 3.80 Wikg

SAR for naminal Head TS\ paramelers normallzad to W 2,88 Wikg = 18.4 % (ke2)

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

SAR measured 1 W DUt power 2.80 Wikg

SAR for nominal Hee TSL paramelers normalized to (W 2,50 Wikg & 18.0 % (ke2)

. Cortficata No, CLA150-4025_Aprz1 Pagedols

Gertifcats No: GLATS0-4025_Ape21 Pagedote
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DASYS Validation Report for Head TSL. - i
Date: 26.04.2021 \

Test Laboratory: SPEAG, Zarich, Switzerland

DUT: CLA1S0; Type: CLAIS0; Serial: CLA1S0 - SN: 4025

Communication System: UID 0 - CW: Frequency: 150 MHz

Medium parameters used: f = 150 MHz: 0 = 0.76 S/m; e = 51.1; p = 1000 ke/m’

Phantom section: Flat Section

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

DASYS2 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
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: Measurcment grid: dx=4mm, dy=4mm, dz=1 4ma

Reference Value = 85,93 V/m; Power Drift = -0,02 dB A2
Peak SAR (extrapolated) = 7.36 W/kg =
SAR(I @) = 3.90 W/kg: SAR(10 g) = 2.60 W/kg
Smallest distance from peaks to all points 3 4B below: Larger than measurement grid (> 30mm)
Ratio of SAR at M2 (0 SAR at M1 = 80.4%
Maximum value of SAR (measured) = 5.48 Wikg
a8
[
2.00
-6.00
-8.00
-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg
Cortiicate No: GLA150-4025_Apr21 Page6ols
Certificats No: CLA150-4025_Apr21 Page 5ol &
e . o Calibration Laboratory of N
Sehmid & Parnor " S"'w‘““’ stk =
ees E=MA
E"Sﬁ"“ﬂ"&ﬁ Zeughassirasse 43, 8004 Zurich, Switseriand "("ﬁg
by the Swise. BAD Mo SCS 0108 mwlmu-mmnwA
Multilatersl Silotorat
Glossary:
cuent  SGS-CN (Auden) Cenificate No: D450V3-1103_Apr21 ESL tissue simulating liquid
onvF sensitivity in TSL/ NORM x,y.z
[CALIBRATION CERTIFICATE NA not appicable or not measured
Otject D450V3 - SN:1103 Mi-mwmmwmwlumz
a) |EEE Std 1528-2013, “IEEE ractice for D ing the Peak Spatial-
Cattraton procedmeds) QA CAL-15.v9 Avetagod Specific Absorphm Rate (SAR) in the Humn: Head from Wireless
re for Sou lune 2013
SR o b) IEC 62200-1, for 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
Caitraton caty April 21, 2021 ©) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequ
MHz to 6 GHz)", March 2010 ! YOS

80, d) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
" o e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Calioration Equermen used (MATE el for calbeason)

Primary Stancarts los o Date (Corthicate No ) * 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 Irequnwmuud.
F::x:: :: :x ::;:: ::meu :Z * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed

el S e mmm' . point exactly below the center marking of the flat phantom section, with the arms oriented

Type-N mesmatch combanation SN 310082/ 06327 OBADI2Y (No. 217-05544) Aprz2 paralhllolhebow.m
Pelorence Prcbe EXIOVE et 2000020 (No. EX3-3077. Dac20) 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 feed point. The Return Loss ensu

M"::::: %:‘-w‘m‘ Chack Date (n house) o reflected power. No uncertainty required. L e
[ . hesdon ot Jun2z * Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Power sensor FA412A SN 000110210 08 Agr 16 (n houne check Jun-20) 17 houne check Junv-22 No Uncedtainty Tecuined.

R geneeatr HP 8648C £ X a2 * SAR measured: SAR menured at the stated antenna input power
MNotwork Analyzer Aghent CI0SBA | SN: US4 1080477 314t 14 (10 Pouse chack Oct-20) In house chack: Cet-21 . SAH SAR as 1o an input power of 1 W at the antenna

connector.
Name Funcion Sgratre «  SAR for nominal TSL The TSL

Y are used to calculate th
k- v k d [ nominal SAR result gl

The unetmnty of measurement is stated as Ihe standard uncertainty of measurement

Asproves by Kane Posovkc Toctracal Maneger multiy by the cover lactor k=2, which for a normal distribution corresponds cove:
LS probabikty of approsmal N ooveraes
Insuec: Act 23, 2021
i o
Cortficats No: DASOV3-1103_Ape21 Page 106 Certficate No: D450V3-1103_Ape21 Page 2016
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Cnndlhlln Appendix (Additional assessments outside the scope of SCS 0108)
as far as not LN
‘ mv — — Antenna Parameters with Head TSL
‘Em——u Advarced Exrapulalion Ingdance, iranslormed 13 feeg point | sTi0-28m
Ehantom EL4 Pat Phariom Shel ihickness: 2 + 0.2 mm [ Rotum Loss | -23008 |
Distanca Dipole Center - TSL 15 mm with Spacar
I::xunm dx. dy. dz = 8§ mm General Antenna Parameters and Design
uency 450 MHz £1 MHZ
Electiical Dalay (one diraction) [ 1346 ns
Head TSL parameters rming: feecpoint moasured
o Ahar ong term use with 100W rackatec powsr, only a sight warming of tha dipole near tha f canbe
= The dipale I mads of standard semirigld dinectly conneced to tha
Rparphey iy Conductivity ‘sacand am of the dy 3 ananne is therefors W :um' dipolet
Nominal Head TSL paramaters. 220°C 435 0.87 mho/m -mwwuq?gﬁmh rde " g o; iy vy
Weooured Haad TSL @oa0nc | miien |om o m:ummconum-mnnvn.m-mumnmmnnmu—w.mmmnmmuu
Head TSL tamperalure change during test <05 — e b s e appled o bocal sodered
SAR result with Head TSL e h
SAR averaged over 1 b {1 g) of Hoad T8L Condtion Adcitioms! BUT Data
SAR measurad 250 MW ingut power 1.14 Wikg PEAG
a Manufaciured
SAR for nominal Head TSL parameters normalized 1o 1W 455 Wikg = 18.1 % (k=2) L = | =
SAR avaraged over 10 cm” (10 g) of Head TSL condition
SAR measured 250 WY inpuat poweer | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
Cerificate No: D4SOVE-1103_Ape21 Pago 318 s Nor 4803 1 Puaetats _
DASYS5 Validation Report for Head TSL

anws,(&mhuumhm”m

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

Medium parameters used: 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 A —C 1P Av200cy o= S
Smallest distance from peaks o all points 3 dB below: Larger than measurement grid -
Ratio of SAR at M2 to SAR at M1 = 64.9%
Maximum value of SAR (measured) = 1.53 Wrkg

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

Cortitcats No: D4SOV3-1103_Ape21 Pagesol & Certiicate No: DASOV3-1103_Apr21 Page 60l 6
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1.3 D750V3 - SN 1188
e 50 c~As==:: CAICT Criiies CAICT

Add: No.S2 HuaYuaniiei Road, Haidian District, Befing. 100191 mmn Add: No.52 HeaYuanBies Road, Haidian Disrict, Beffing. 100191, China
e T ek e L0STIOMTL T T A L0 40
m—u E-mail: ctchinai com bz wwn chintlco

Certificate No: 22260103

s
e 1 -
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
D750V3 - SN: 1188 NA not applicable or not measured
Calibration Proced
ure(s) FFZ11-008:01 is to the
a) IECI\EEE 62209-1528, 'm The. Specific
Rate of Human Exposure to Radio merwsmnawm-ms«mmnu
Cai
ibration date: March 28, 2022 :Wuhucur;mnmbwmﬂm 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration mmnmuqh 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 g in the ciosed Iaboratory facillty: environment temperature (22¢3/C and mwmw,m Parametire:
umidity< . irement Conditions: Fumrdmhmmhmmmwmmﬂmn-lmom
dlﬂlm 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
imary Spederis L Cai Dete (Coftvaied by Caticalo No) _ Bchechled Calbvai Food Poit Inpedance and Retum Loss: These red with
Power Meter NRPZ 108277 21 (CTTL. No.J21X08326 b FOUSIUND o0 s 08 Gpole
y 24-8ep-21 ) Sep22 positioned under the iquid filled phantom. The impedance stated is transformed from the
Powersensor NRPES | 104201 24-Sep-21 (CTTL, No.J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX30V4 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 e« Electrical Delay: My«wum-nmsmmnmuwmunmbodpwl
No uncertainty required.
Secondary Standands | 10# Cal Date (Cafibrated by, Certiicate No) __ Scheduled Calibration *  SAR measured: SAR measured at the stated antenna input power.
Signal Generator EAA38C | MY40071430 13-Jan-22 (CTTL, No 122X00408) Jan23 *: 8AR normakzed: SAR as measured nommelize 10,81 nput power of 1 W at the anienna
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 Zwosrg | SAR Test 4 ~ The reported uncertainty of measurement is stated as the standard uncertainty of
f Enginest 1}\_, Measurement multiplied by the coverage factor k=2, which for @ normal distribution
Reviewsd by: iR iiad 1.‘"“ ., \M Corresponds to a coverage probability of approximately 95%.
Approved by QiDanpuan | SAR Proect Leater =
Issued: April 3, 2022 |
This calibration certificate shall not be reproduced except in full withaut written approval of the laboratory.

Centificate No: 22260103 Page 1 of 6 Centificate No: Z22-60103 Page 2070
* n wih " In Collsboration with
77L s b e s g CAICT Zesess CAICT
CALIBRATION LABORATORY CALIBRATION LABORATORY
o 32 R Halin D, e 00191 i Ad: No.S2 Hha Veanibel Roac, Hakdian Distic, Beifing, 100191, China
Tel: +86-10-62304633.20%9 Fax: +86-10-621046 Tel: +86-10-62304633-207% Fax: +86-10-62304613-2504
E-mail: ctthichinattl com b chinattl.cn E-mal: cubichinastl.com hep:iiwew chinasil cn
u.-mmmm~ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version DASYS2 | V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation -
e o P Impedance, transtormed to feed pont | 5360- 1130
Distance Dipole Center - TSL 15 mm with Spacer | [ Rotm Loss | -2878
Zoom Scan Resolution dx. dy. dz = 5 mm General Antenna Parameters and Design
Froquency 750 MHz £ 1 Mz |
|
[ Evectrical Detay (one directon) | 0947 ns
Head TSL parameters
appled.
Tomperaturs | Permitivity | Conductiviy After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20°C | a0 | 050 mhoim e measured.
Measured Hoad TSL parametars @20:02°C | 41416% |osomhom=6% The e maceof standarsseigdcomil caie: Thecenterconductorof e feeding e et
Head TSL temperature change during test «10°C doss. - 'second arm of the dipole. antenna is therefore short-circuited for DC-signals. On some
[ — i B of the dipoles, smail end caps are added to the dipole arms in order to improve
according 1o the positon as explained in the " paragraph. The SAR data are not
SAR result with Head TSL. affected by this change The overall dipole length is still according to the Stancard
1 cm’ (1g)ofHead TSL | Condition ] No excessive force must be appiied 1o the dipole arms, because they might bend or the scidered
SAR measured 250 MW Input power 207 Whg i e
SAR for nominal Head TSL parameters normalized to 1W 8.27 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Hesd TSL Conditon Additional EUT Data
'SAR measured 250 mW input power 1.37 Wikg
Manutactured by [ SPEAG
SAR for nominal Head TSL parameters normakzed to 1W 5.48 Wikg £ 18.7 % (k=2)
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 Cycle: 1:1
Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’
P iom section: Right Section [F71 HE g Wag 15, G0/ we¥ 0.0008 [Fi)
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) " ekt Cinkol

DASYS Configuration 4

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

Sensor-Surface: 1 4mm (Mechanical Surface Detection) S 1
Electronics: DAEA Snl $56; Calibrated: 2022-01-12 s b s C
Phantom: MFP_VS.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,
e s ;.- P s
Reference Value = $5.06 V/m; Power Drift = 0.00 4B T et
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 W/kg {

=
——— L m pewmne e

612

-8.16

-10.20

0.dB =2.74 Wikg = 438 dBW/kg

Certificate No: 22260103 Pagesof ¢ Centificate No: 222-60103 Page 6 of s
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No: 22260104
&1 Glossary:
— TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 40114 NA 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 provabilty are given on the following
pages and are part of the certificate.

Additional Documentation:
¢) DASY4/5 System Handbook
oo et HOUCh 110 e Chokea 1aEorsiony IO ST  Rapolion, Eaiy and Mathods Applied and Interpreation of Paramsters:

hurmidiy < Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

Calibration Equipment used (MTE critical for calibration) «  Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Stendary ji08 ||| CMDate (Calbrated by. Cortiicate No) _ Scheduled Cafibraton. l;:’:q“;‘;;’;'mzy s, e vod Wit he 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 s QRPESURHIOGEY | ff  24Bhp-21 (CTTL, No21K0032) Sewep measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EXIDV4 | SN7307 | 26-May-21(SPEAGNo EX3-7307_May21) May-22 power. No uncertainty requi ]
DAE4 SN 1656 124an-22(CTTL-SPEAG No.222-60007) Jan-23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
~Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No.122X00409) Jand3 « SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
7 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 nomal distribution
Reviewed by lunndal| | | AR Test Engineer \m*;g | 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 writien 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 i Rap — Impedance, transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer | [ Rotm Loss [ %
Lo edacann cined e ol e | General Antenna Parameters and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
appied
Tesoume S— Conductvty | 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 a5 osomom | be measured.
Soonsurmd ) end TOL. paementin j080n°c 410:6% |09 mhoms6% | The dice i made o standardsemkigd comdsl cabe. The cener conducio of e feeding ne s decty
|
Hoad TSL temperature during <10 == e connected to the second am of the dipole. The antenna is therefore short-Circuted for DC-signals. On some
= = = oe o — of the dipoles, smail end caps are added 1o the dipole arms n order to improve matching when loaded
‘according 1o the position as expiained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL. affected by this change The overall dipole length is stil according to the Standard
1 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 237 Whg
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 Wig
[ Manutacturea by =7
SAR for nominal Head TSL parameters normakzed to TW | 612 Wikg £ 18.7 % (k=2)
Centificase No: 222-60104 Page3ofs Centificate No: 22260104 Page 40f6
s CAICT e CAICT
CALIBRATION LABORKTORY e —_—
At No 2 Ve Ko Hasdn Disric. g, 00191 i 53 T il T, D, g, 100191, Gl
B 04T . 102306 Tel: +86-10-6001633-2079.  Fax +86-10-62304613-2404
E-mail. ol achinenl com hep. vw chinanil cn b omasl 1t chinart] com hap: W chimantl cn
DASYS Validation Report for Head TSL Date: 2022:03-31

Test Laboratory: CTTL, Beiji Impedance Measurement Plot for Head TSL

Medium parameters used: f = us MHz; o= 0.907 S 40.98; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY S (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:

Ty Wy Y0 06 Wt 5006 DY
W50 e TSI

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

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

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

« Phantom: MFP_VS5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

« DASYS2 52.10.4(1535); SEMCAD X 14.6. I-l(7<ﬂl)

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

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 W/kg

0dB =3.17 Wikg = 5.01 dBW/kg
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Client SGSCN Certificate No:  Z22-60184
. 3 Glossary:
TSL tissue simulating liquid
) ConvF sensitivity in TSL/ NORMx.y.z
Object DBOOVZ - SN: 14070 NA not applicable or not measured
Caiiration Procedurel(s)
FF-211-003-01 Calibration is Performed According to the Fﬂwn Bﬁndllﬁ
Calibration Procedures for diposs vaidaton kits a) IEC/IEEE 62208-1528, . o of Specific A
Rate of Human Exposure to Radio Frequency Fi il Hand-heid and Body-mounted
Cafibration date: June 7, 2022 P’wnlou Commu & inication Devices- Part 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certficate documents the traceabiity to nafional standards, which reaiize the physical units of ) KDB 865664, “SAR Maasurement Reqrements or 100 Wi 1o ¢ GHz"
pages and are part of the certficate. Additional D

ocumentation:
) DASY4/5 System Handbook

u-mon- Applied and Interpretation of Parameters:
t Conditions: Further mn. are available from the Validation R.pm atthe end

ot the certficate. Al figures stated n the certificate are valid at the frequency indi
Antenna Parameters with TSL: The dipole is mounted with the spacer to mmon its foed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards. 0# Certificate No.) __ Scheduled Calibration paraliel to the body axis.

TR 5ot [CTTL, Nad2VKD8338) Feed Point Impedance and Return Loss: These parameters are measured with the dipole
‘””mm s ok 2450521 CTTL o 200u2) besipey pasitioned under the liguid filied phantom. The impedance stated is transformed from the.
L measurement at the SMAmnnmrw the feed point. The Return Loss ensures low

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

Calibration Equipment used (MATE critical for calibration)

H
8

SN 7484 EX3-7464_Jan22) Jan23
refiected power. No uncertainty req
Dag4 SN 1556 12~Jan-22(CTTL-SPEAG N0 222-60007) 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: mmmnmmmanmmnwz
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
ESO71C | MY46110673 1 (CTTL, No.122X00406) Jan23 Connecior,
*  SAR for nominal TSL parameters: The measured TSL parameters are used to cakculate the
nominal SAR result
Name Functon Signature —
Calorated
by Znao Sing SAR Test Engineer i The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, wma- for a normal distribution
Reviewed by Lin Hao ‘SAR Test Engineer #46 Corresponds to a coverage probability of approximately 95
Apgeoved by. Qi Disnyuan ‘SAR Project Leadar
Issued: Jue 13, 2022
This except in roval
DR N 223401 Toiaté Certificate No: 22260184 Page 2016

CTTL teeag CAICT (TTL:' theasg CAICT

QK N0 52 unYeamic R, s D, B 10019, China AS:No.52 HusVomBel R, Hadio Dirit, Befin. 100191 Chisa
Tl A 10603117 ot a7
Eonl calichimiticon g cricaccn Tl cickiutlcon g e s
Moasurement Conditions Appendix (Additional assessments outside the scope of CNAS L0S70)
oASY 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Exrapoiaton
Impedance, ransformed
Phantom Trigle Fiat Phaniom 5.1C. RL 10 foed poirt | 410-6490
Distance Dipole Conter - TSL 15 mm it Specer [RetamLoss [ -BI3®
Zoom Scan Resolution dx, dy, dz = § mm General Antenna Parameters and Design
Frequency 900 MHz 2 1 Mz
| Electncal Doty (ons directon) I 13120
Head TSL paramsters
Temperature | Pormittivity Conductivity | After long term use with 100W radiated power, onl;
Nominal Head TSL parameters 2oc | s 057 mhom e measised
[ s o e moroaT | @iiex [ossmamatt] e apoe pre———
Tre oes
Head TSL. temperaturs change during test | <1.0°C p i~ e ol signals. On some
‘] ined i the par The SAR data are not
SAR result with Head TSL afecto by hs cnange .
em’ (1g)ofHead TSL | Canattion. " 3 y might bend or the soldered
Gonnections nea the feed-point may ba da
[ y—— T T =
SAR for nominal Head TSL parametecs | romamsdotW | 11.0wkg: 188 % =2
SAR averaged over 10 cnr’ (10g)of Hesd TSL | Gonion Additional EUT Dats
SAR messured
| 250w input power 1.78 Wg [Marstacurmdor —
| SAR for nominal Head TSL parameters [ nomaizeso W | 7oswWng 2187 % ed) |
Centifieste No: Z22-60184 Page ot Certifcne No: 22260184 Pagedofs
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DASYS Validation Reportfor Head TSL. Dite: 2022.06.07
: CTTL, Beijing, China

s Dipole 900 MHz; Type: DI0OV2; 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)
DASYS5 Configuration:

Impedance Measurement Plot for Head TSL.

« Probe: EX3DVA4 - SN7464; ConvF(9.72,9.72, 9.72) @ 900 MHz: Calibrated:
20220126

+ Sensor-Surfuce: | 4mm (Mechanical Surfice 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) (Tx7xT\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 g)=2.76 W/kg: SAR(10 g) = 1.78 Wikg

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

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

Maximum value of SAR (measured) = 3.71 Wikg

0dB =371 Wikg = 5.69 dBW/kg

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

1.6 D1800V2 - SN 2d170 .
e Sk aéasi CAICT | e CAICT
Nl 3

Nos2 Ih‘m“.ﬂ_m“‘m"“ 100191 ”‘L\J cm I)'YI Add: No.S2 Hua YuanBei Road. Haidian District. Beying. 100191, Ching
Add Na 2 o Vel T e resno . Tel +B6-I0G2ITINT8  Fax. +86-1042300633-2504
B ot 035 Eomat: coligchinatloon o wwwehimatlcn
Client SGSCN Certificate No:  222-60105
= = ]
T C 41 $ i M : I Glossary:
Sy v i 4 i3 i > TSL tissue simulating liquid
| ConvF sensitivity in TSL/ NORMx.y.z
Object D1800V2 - SN: 24170 NA not applicable of not measured
Caiibeation Procedure(s)
- Calibration is Performed According to the Following Standards:
0030 ' ) IECTEEE 62200-1525, Procedure for The of Specific
of Human Exposure to Radio Frequency Fieids from Hand-heid and Body-mou
Calibration date March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and o
Procedures (Fr-quomy range of 4 MHz to 10 GHz)", October 2020
This caiibration Certificate documents the traceability o national standards, which reaiize the physical units of | b) KDB 865664, *SAR Measurement Requirements for 100 MHz to 6 GHz"
S1) The and the confidence probability are given on the following
and of the certificate Additional Documentation:
pages and are part ) DASY4/5 System Handbook
All caiibrations have been conducted in the ciosed laboratory facility. environment temperature (223 and Methods Appl interpretat
humidity<70%. . Mumm:: m Fi - 3
tions: 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
Cotbrition ienent VRAUMATS crioi o cosration) o Ao Ptars TSL: The dipole is mounted with the spacer to position s feed !
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Stancards D# Cal Date (Caiibrated by, Certficate No) __ Scheduled Calibration paraflel to the body axis,
Power Meter NRP2 106277 24:Sep-21 (CTTL, No.J21X08326) Sep22 e :"." Point Impedance and Retum Loss: These parameters are measured with the dipole
Power sensor NRPES | 104291 24.ep-21 (CTTL, No.J21X08326) 2 e ok ad phahdcts. The s Fea & mnakonned Koni he
[{ J: ) Sep-: measurement at the SMA connector to the feed point. The Return Loss ens low
| Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty required. ot
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No 222-80007) Jan-23 ‘ . m-cd ﬁl;y 0::-1 delay between the SMA connector and the antenna feed point.
certainty requi
Secondary Standars | ID#. Cal Date (Calibrated by, Certficate No)  Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input power
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No 122X00408) Jan23 * SARnomaized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110673  14-Jan-22 (CTTL, No J22X00408) Jan-23 « SARfor
nominal YSL Pparameters: The meters
BAR for nombnel T measured TSL parar are used 1o calculate the
Name Function Signature [
Calibrated by: hh lw_*"! 4!‘ | m feported uncertainty of measurement is stated as the standard uncertainty of
‘ / ‘ = surement multiplied by the coverage factor k=2, which for a normal distribution |
| by P o [sarTes ~ 1**% \ | Corresponds to a coverage probability of approximately 95%.
Approved by [OiDayuan | sAR Projet Lootir S

Issued: April 6, 2022
This calibration certificate shail 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 as far page 1
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation |
P Triple Fiat Phantom 5.1C Spsdance, tenommed (o feed pokt [ 4790-2540
Distance Dipole Center - TSL 10mm I i Speoer [Romioe | e
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
sppled
|
Temperature 1 Pormittivity Conductivity A%l long ter use with 100W raciated power, only a sight warming of the dipole near the feed-point can
Nominal Head TSL parameters | 20°C 400 1.40 mha/m
I
Measurod Hesd TSL parametors % (220202)°C } 406:6% | 141mhom28% mdm:th'ﬂ-W:W mmmmammmmgm
Hoad TOL tomporsture change drimg st]  10°C = = connected to the second arm of the dipole. The antenna s therefore short-circulted for DC-signals. On some
of the dipoles, small end caps are added 10 the dipole ams in order o improve ing when
according 1o the position as explained in the 3 The SAR
SAR result with Head TSL. affected by this change. The overall dipole length is stil according o the 0 et
o (1.9) of Head TSL T Condition ] :;‘.mmmum:.“ﬂw.m Dbecause they might bend or the soldered
SAR measured | 250 mw inputpower | 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 Manufacturec SPEA(
= npapower | s1iwag [ ™ T G
L for nominal Head TSL parameters romaized o IW | 204 Wikg 187 % (ke2) |
Cenificate No: 222.60105 Pagedofs Centificate No: 22260105 Page dof's
® I Coleborion with " In Colaboration with
TTL 558 g CAICT 77L s p e 8 g CAICT
CALIBRATION LABORATORY — CALIBRATION LABORATORY
Add: No.S2 Hus Yuanfiei Road, Haidian Districe, Befjing. 00191, Chioa AGE: oS3 Fhua Wenalbil Ruved, Reiion Dinfot. Being, ooy R
10 S s s D s, ¥ rgbrarverie vt 3
F-mail et wchinatt! com b www chinastlcn. Emall: cutifchinantcom Sy et o
DASYS Validation Report for Head TSL Date: 202203-31
‘est Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

DUT: Dipole 1800 MHz: Type: DIS00V2; Serial: D1S00V2 - SN: 24170
Communication System: UID 0, CW; Frequency: 1800 MHz: Duty Cycle: 1:1
Medium parameters used: f = IlGOVl"l.ﬂ’lJlISm.r.‘-lOAblp:ldOﬂ\gm' - -
Bl costiois Ropt Suon 7L WY Coy Wag 10,007 Wa¥ .05 TAIY
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) s et ke

DASYS Configuration:

+ Probe: EX3DV4 - SN7307; ConvF(8.34, 8.34, 8.34) @ 1800 MHz; Calibrated:
202105-26

+ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

+ Electronics: DAE4 Snl$S6; Calibrated: 2022-01-12 ] R e

« Phantom: MFP_VS.1C (20deg probe tit); 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 = 98.14 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 18.2 W/kg

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 = 5/7
Maximum value of SAR (measured) = 15.2 W/kg \

| T T ——
3.9000000 Gur 47932 8 -2.3446 8 M.MBgF

]
0
.42 — =
L LG = S e = e iae B
585
|
-10.27
13.70
RIAH L ===
0dB =152 Wikg = 11.52 dBW/kg
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ATE bid TSL tissue simulating liquid
sensitiity in TSL/ NORMx.y.z
Objoct T — NA not applicable or not measured
Fomston Procucuasla) FF-211003.01 Calibration is Performed According to the Following Standards:
Caiibraion Procadure for dipole vaiidation i 3) IEC/IEEE 62208-1528, “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 8856684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
gi on the following
Additional Documentation:
9998 and are part of he cartiicas. ) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory faciity. environment temperature (22:3)C and Methods Applied and Interpretation of Parameters:
humiiy<70% «  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certficate are valid at the frequency indicated.
‘Calbration Equipment used (MSTE critcs! 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
Primary Sandard 08 Cal Dato (Calibrated by, Certiicate No) __ Scheduled Calibraton parallel to the body axis.
""“"r’ N‘RP? e 2‘:»2‘ S No.:;'xmm = 5 «  Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meter ki o e ey positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor NRPBS | 104 amat] 0.4 ) Sep22 mmmm al the SMA emmeaor m the feed point. The Return Loss ensures low
SN 7484 +_Jen22) Jan23 flected power. No uncertainty req
DAES SN1668  12-Jan22(CTTL-SPEAGN0.222-680007) Jan2a « Escrcal Delay: One-way delay Detvoon the SMA connector and the antenna feed point.
No uncertainty required.
Secondery Standurds | 1D# cal CertfcstaNo) _ Scheduied Calibrakion +  SARmeasured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL. No J22X00408) Jan23 + SAR nomelzed: SAR a8 messured, normelized 1 an inpuut power of 1 W at the anteana
Network Anaiyzer ESO71C | MY48110673  14~Jan-22 (CTTL. No.J22X00408) Jan23 = SARfor nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Funstion Signature
Calbrated by. Znao ding. SAR Test Engineer 1 L , reported uncertainty of measurement Is stated as the standard uncertainty of
Muwlemenl { mulipied by the coverage factor k=2, which for a nomal disrbuton
Reviewed by: LinHso SAR Test Engineer N mﬁ—)‘ﬁ 3 T pronabit et
Approved by. Qi Dianyusn SAR Project Leader =
lssuec June 13, 2022
the laboratory
Centificate No: Z22-60185 Page 1 of 6 Centificate No: 22260185 Page20f6

| zywwr . CAICT @ T w CAICT

052 R, i Do, B, 16019, Chins

A No 2 HuVuans R, aan D, B 100191, Chinn e 460423006332
232117 i clachisanloon b coktacen
Eedl abichmtioon . Mapwewesiiacen
Appendix (Additional assessments outside the scope of CNAS
Moasurement Conditions ! i ik
DASY s
e ey T S Antenna Parameters with Hoad TSL.
Eekipiteten Svencad Gibmpriate [ impecance, sransformed o fead point | 51204 7580 ]
Prantom Trele Fist Phantom §.1C [ Rotum toss | 22408 ]
Distance Dipole Contor -TSL | 10mm win Spacer
Zoom Scan Resowution | ouorazesom General Antenna Parameters and Design
Frequency 1500 MHz 2 1 M
| ownsiwe | [ Ectrical Oaay (one avecton) I T1090e
Head TSL parameters
Temporature | Conduct After long term use with 100W siigh ipo) feed.
empo Pormittvity ity a8 w 9
| Nominal Head TSL parameters 20°C «o 1.40 mhaim o
| Measured Head TSL parameters @20:02°C_ | 39:6% | 13mmamzen o The center 9 iy
the dicole als. On some
| Hoad TSLtomporaturs change during st <10 | — -~ of the dipoles, o P g anen caded
o D paragragh. T!
SAR result with Head TSL y thes change.
P T Conditon , the soldered
cm’ (1g)of Head TSL ‘connections near the feed-point may be damaged.
SAR mesaured 260 mW Ingut power 895 Wiy
SAR for nominal Head TSL parsmeters normalzedto W | 40.0 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10.g)of Head TSL | Conditon Additional EUT Data
SAR measured | 2s0mwinput power | 518 Wig Manufactured by SPEAG
| 54R for pamingl Hesd TSL paramesers [ comsusswiw | 208Whg 167 % (e2)
Cenficate No: 22260185 Page3ofe Certfiate No: 222-60185 Pagesofs
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DASYS Vllldnlnn Report for Head TSL Date: 2022.06-07
Test Laboratory: CTTL, Beijing. China Impedance Measurement Plot for Head TSL
DUT: ﬂlpole 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 Sa1556; 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) (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 W/kg

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

Smallest distance from peaks to ll points 3 di3 below = 9.2 mm v \
Ratio of SAR at M2 0 SAR at M1 = $4.1% L o
Maximum value of SAR (measured) = 15.6 Wkg \

a8
0
348 e
696
1045
1393
1740
0dB = 15.6 Wikg = 1193 dBW/kg.
Cerificae No: 22260185 Page sofe Cerificae No: 22260185 Pageof
. " In Cotaboraton with
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Cortificate No:  222-60186

CALIBRATION CERTIFICATE = g

tissue simulating liquid

w Conve sensitivity in TSL/ NORMx..z
T NA not applicable o not measured
Calibration Procedure(s)
) FF211.00801 Calibration is Performed According to the Following Standards:
Galbration Procedures for dipole validaton ks 3) IEC/IEEE 62209-1528, Procedure for The of Specif
Rate of Human Exposuire to Radio Frequency Fiekds from Hand-heid and Body-mounted
Galibraton date June 6, 2022 Wireless Communication Devices- Part 1528: Human Mode’s, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
| This caibation Certifcate documents the traceabity to nationsi standards. which reaicze the physical units of b) KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
P ey Additional Documentation:
) DASY4/5 System Handbook
All Dﬂb’m‘ have been conducted in the ciosed laboratory facility: environment temperature (22¢3)C and mm Applied and Interpretation of Parameters:
numidity< Measurement Contions: Further defails are avallable from the Validation Report at the end
of the ceificate. Al figures stated in the certfcate are valid at the frequency indicated,
) « Anenna Parameters with TSL: The dipole is mounted with the spacer o position its feed
itk cxacty bolow th carle markin of he ot phanlm seckan st e S e
S ox Corthome No) _ Scheduied Callraion Food Potn Inpadonce and Retum Loss: Th eter d with the dipole
e T aoate| e ==t + Feed Point Impedance a m Loss: These parameters are measuret
it uredlgoi) o ot :u :gm :ﬂ:xm”: ::: positioned under the liquid filed phantom. The impedance stated is transformed from the
Power sensor 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 SN1S6  12Jan22(CTTL-SPEAGNo 222:60007) w2 | « Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point,
| No uncertainty required.
Secondary Standards | ID# Cal Date (Calbrated by, Certficate No) __ Seneduled Calibration +  SARmeasured: SAR measured at the stated antenna input power.
Bgrel Ganarsior B44385 T WYERTIO0 Thdenaz T, Mo S3300M00] = «  SARnomaiized: SAR as measured, nomalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY4BT10873  14-Jan-22 (CTTL, No. J22X00406) 23 Sonnecky.
alyzar I 2T d 02 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature [ |
Caitrated by Zhao dng SAR Test Enginesr % The reported uncertainty of measurement s stated as the standard uncertainty of
5 y
s Weasurement multled by the coverage factor k=2, which for a nomal distibuton
Pedoedty: LinHao SAR Test Enginesr +#% | 103 coverage p y of
Approved by: Qi Dianyuan ‘SAR Project Leader —Seau:
Insued: June 13, 2022
Lhis. exceptin of
Conifcae No: 22260186 Page L of o No. 722.60186 .
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Appendix (Additional assessments outside the scope of CNAS L0570)

on poge 1
T DASYES T ] Antenna Parameters with Head TSL
Advanced Extrapaiason
[
e | impadance, ranstomed to feed poirt | 464000740

isnce Dlpow erter 5L o e (s 10w L -

Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design

[ [ aomczrwe |

Eiectica Detay (ooe drocton) I 10880
Head TSL parameters
| Temporature Permittivity |  Conductivity After iong 00w ;) e

Nomins Head TSL paramters [ moc | w0 | teomem S

Measured Hoad TSL. parameters [ @0:02C | w2:8% | r3smbamzon | The tir o 1 fnecng Bk i dowcky

Head TSL < = signais. On some

tempersture chango during wst|  <10°C_ | | ofthe pole, omal e Caps are aced 1 e dipcls rma I order 1> vove Mettais shon oatey
according to the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
SAR result with Hoad TSL afected b tis change. The overai dipol lengih n st according to the Standard
[ o’ (19)of Meaa TSt Doniit 4+ ] ‘connections near the MMMNQMIW "Y e saed

SAR messured 250 i put power 104ving

SAR for nominal Head TSL parameers: normalized to TW 418 Wikg £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Head TSL. Condition BT el

SAR messured I

250 miW input powes 530 Wig | Manutactured by | SPEAG

SAR for noninel Head TSL parametors romalasdio W | 213 Wig 1187 % ) |

R — Ceniiate No: 22260186 Page ot
PR " in Cotaboration with
7L s b eag CAICT C 7L 3. o o 2 g CAICT
'CALIBRATION LABORATORY T —— =—
N — Add N 52 sV Rowd, Hain Do, B, 100191, Chisa
e -30-1023046313113 Tl 8- 10ATIMT32117
il et fchinanl com b caketac.en. Bl cxictlesnt con Mapuminioneen
DASYS Validation Report for Head TSL Due: 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 = 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:
2022-01-26

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

AE4 $n1556; Calibrated: 2022.01-12

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

Dipole Calibration/Zoom Scan (7x77) (7x7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm

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

Peak SAR (extrapolated) = 19.6 Wikg.

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

Smallest distance from peaks to all poins 3 B below = 9.1 mm

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

372  wewme
743
s
1496
18.58 &
0dB =163 Wikg = 12.12 dBW/kg
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3 in Cotaborstion wih AP I *  inColabomsson wih
Cioies s Cvash CAICT Criieees CAICT
—_
A4 No 2 e Yol Rend,Hidon Dl B, 190191 N Add: No.52 Hus Yumnbei Roud. Haidian 91,
rl In-mmu- 2 Fax: +86-10-62)0463 32 :.‘d'l.:::m:_m : IINM‘ 100191, (hine
Chnl SGS-CN Certificate No:  222-601
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.z
Object D2300v2 - SN- 1006 NA not applicable or not measured
Calibration Procedure(s)
FREN00G Calibration s Performed According to the Following Standards:
l)'I‘E.iII:E: 62209-1528, A Procedure for The of Specific Absorption
| luman Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Culticaicn cuiny March 31. 2022 vwmc«r:m nication Devices- Part 1528: Human Models, Instrumentation and
Procedures (i wmmdlumthGmb'mm
This calibration Certficate documents the traceabilty to national standards, which reakze the physical units of b) KDB 885664, “SAR Measurement Requirements for 100 MHz to 8 GHz"
(s, pr y 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
presy in taboratory faciity: environment temperature (22¢3/C and mwwlm et
PRy Ar::nm WFum«whmmhmmmmemnmm
of certificate. res stated in the certificate are valid at the frequency indicated.
WWM(MTEW&M) * 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
——E%_P'——c‘w———— [Cotvsnd by. Corticsto o) cheduled Cileatior Food Poit neebiurce snd ol | o Thead daiaers i s red with the dipole
Power Meter 108277 21 (CTTL, No.J21 * o oo
24-Sep-21 (CTTL, No J21X08326) Sep-22 positioned under the liquid filled phantom. The impedance stated is transformed from the
Power 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 EX3DV4 | SN 7307 | 26-May-21(SPEAG No.EX3-7307_May21) May-22 reflected power. No uncertainty required. 1
DAE4 SN 1556 12-480-22(CTTL-SPEAG No.222-60007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
D# Cal Date (Cailbrated by Certficate No) _ Scheduled Caliration * W””"'”"’w""‘“"“’""“"'"‘""""“"’“""“"
Signal E4436C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan23 * f.ﬁ.w ch o
Network Analyzer ES071C | MY46110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 . wuwrﬂm The measured TSL parameters are used to calculate the
nominal result
Caliorated by: P s ' 4.‘;~ ¢ ' ‘g\' The reported uncertainty of measurement is mmnwmmmnmwu!
M & *‘ ¥ = Mmmmwwhmhmh-z.muwlmmldmm
x Corresponds to a coverage probability of approximately 95%.
Reviewed by ndas | |SAR TestEngineer | a4 T |
Approved by: F y .
L e = S
Issued: Apnil 6, 2022
This caiibration certficate shall not be reproduced except in full without written approval of the laboratory.
Certificate No: 72260106 Page 1 of & b oo | it
" in Collsborstion weh " in Coleboration with
‘TTL tpesg CAICT 777 s p e 2 g CAICT
CAUSRERON LASDRORY CAUBRATION LABGRATORY
A No.52 Hus Vel Ko, Hakdan Disric, Beijing. 100191, China Add: No 52 s Visnlei R, Haidian Disric, Beijing. 100191, China
Tek: +86-10-62304633-20% Fax: +86-10-62] ’ o 2
Pk mitom S Cok i gt
u—wmc«m:_ i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
BT e [impedance. vanstomes o feed part l 4920-4560
Distance Dipole Center - TSL 10mm with Spacer (g 1 o |
Zoom Scan Resolution dx. dy. dz =5 mm General Antenna Parameters and Design
Frequency | 2300 MHz £ 1 MHz
[ Erectrics Detay (one drection) | 1,083 s ]
Head TSL parameters
appled
Temperature | Permittivity | Conductivity Afer long ferm use with 100W radiated power, only a siight warming of the dipole near the feed-pont can
Nominal Head TSL parametars 20'c %5 1,67 mhoim be messupd.
Measured Head TSL parameters 220202)°C 0826% | 170mhama6% e ook The certer conduckor of e leeding e o drecty
— — 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, small end caps are added to the dipole arms in order to improve matching when loaded
-zaumg w-pn-\on-m the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL e g \pdrerliery
. e because they might bend o the soldered
em’ (1) of Head TSL. Condition the feed-point may
SAR measured 250 mW input power 124 Wig
SAR for nominal Head TSL parameters normalized to 1W 49.2 Wikg £ 18.8 % (k~2)
SAR averaged over 10 cm’ (10g) of Head TSL Condition fuy
SAR measured 250 MW iInput power 588 Wig [m.,, SPEAG
SAR for nominal Head TSL parameters normaikzed to 1W 234 Whkg 2 18.7 % (k=2)
Cenificate No: 22260106 Pagedof 6 Dls s s e

Unless otherwise agreed in writing, this documen( is issued by the Company subject to its General Conditions of Service printed overleaf,
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(G www CAICT Grroees CAICT

A N2 Hos Vsl Rowd, Haidian Disrict, Being, 100191, Chisa - D, B 1
Tk B0 AT Fex BI040 Prbvarhrirre vV Y
Eemal i www chimat] ca Eomacl cth a chinatt com b hwc&‘lv\
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_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

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

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

dy=Smm, dz=Smm

Reference Value = 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

1.0000 173 oeT)
BV a I

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

a8
1]
AL -
— S——_
834
1250 }
16.67
e & o
0dB =203 Wikg = 13.07 dBW/kg
Centificate No: 22260106 Page s of s Centificate No: 722-60106 Pagesofs

1.10 D2450V2 - SN 817

‘TTL;:;:':'_[_ 2 CﬂA\S;gz CAIQ‘ ‘T TL ;_w;:"':l_l_ ng
Nl 05

4 No.$2 HomYorl Ko o Diic, e, 10019 <o ity N0 33 mombel R, i i, e, 100191, i
12 Fax + 86106200461 3-2404 Tek: +86-10-62304633-207 Fan +86-10-623044]
it chiwtion Bk cipm | Mg

Cortificate No:  222-60107

e
W= ' S
$ L TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORM
NA not
is to the
for dipole vaidation kits 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 folowing
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: Fum'mmmmhbumme\nunon 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 Meter  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 EX3DVA4 | SN7307  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 «  Electrical Delay. Ono-vny delay boluun the SMA connector and the antenna feed point.
No uncertainty requi
Secondary Standarss | ID# Cai Date (Caltrated by. Certficate No) _ Scheduled Calibraton 4 W""""”"W""“"""“""”"“m‘"“““’"'m
| 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 ES071C | MY48110873  14-Jan-22 (CTTL, No J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR result
eied Moy ]
Calibrated by. Ay The reported uncertainty of measurement is stated as the standard uncertainty of
b iwﬁlﬂ‘- "IJ < Measurement multiplied by the coverage factor k=2, which for a normal distribution
S nds to a of approximately 95%.
by R '.MH b \ﬁt% | Correspor «coverage probabiiity of approximately
Asproved by QiDnan | SAR Proect Leaser St
Issued: Apeil 6, 2022
This calibration certifcate shall not be reproduced except in full withoul written approval of the iacoratory
Contilcans Ne: 220-60107 —— Centificate No: 72260107 Page 2018
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1‘771,LJ_£5_1__
CALBRATION LABORATORY

Add: No.52 Hea Yl Road.
Tel: +86-10-6204633-20%
Email i

Haidian District, Hefing. 100191, Ching
Fax: +86-10-6230463)-2504

chinaitl.cn

CAICT

" In Colaboration with
‘TTZ,LJ_LJJL__
CALIBRATION LABORATORY

Tel: +B6-10-62304633-2079
E-mal. ¢t chinatt com

CAICT

hidn D Big. 10911 China
Fax: +86-10-623048
—

Mt ot Appendix (Additional assessments outside the scope of CNAS L0S70)
DASY astar '
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Impedance. transformed 10 feed
Phantom Triple Flat Phantom 5.1C Return L = e
B ose :
Distance Dipole Center - TSL 10mm wit Spacer el
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Frequency | 2esomrzs 1w
[ Erectnca etay (one drecson) | 1,008 ns |
Head TSL parameters
Temporstwre | Permitiviy Conductivey Al ong tem use with 100W radated power, oy 8 gt warming of the dipole near the fead-point can
Nominal Head TSL parameters 20°Cc ‘ »2 1.80 mho/m
Messured Head TSL parameters 220202)°C : W528% 179 mha/m 28 % mm-muwmdw*m center conductor of the feeding line is directly
- 0 the second arm of the dipole. The antenna is therefore shor-circuited for DC-signals. On some
Head TSL temperature change during test «10'C | — - — of the dipoles, small end caps are added 1o the dipole arms in order to Improve matching when lcaded
mnmw-mlnmwzm-m The SAR data are not
SAR result with Head TSL m%mwnwnmm because i soldered
| SAR averaged over 1 cm’ (1 ) of Head TSL { Conditon connections near the mq-um memw"
SAR measured 250 MW input power 132 Wig
SAR for nominal Head TSL parameters romaizedio W | 830 A
. Wikg £ 18.8 % (k=2) EUT Data
SAR averaged over 10 cmt’ (10 g) of Head TSL Condition
SAR messured 250 mW input power 815 Wag Marutacturea by | SPEAG |
SAR for nominal Hesd TSL parameters nomalzedto IW | 247 Wikg £ 18.7 % (ke)

Certificate No: Z22-60107

Centificate No: 22260107 Pagedofs

Page 3 of6

1‘771,L1_£h4L__

Add: No.52 HonVmlieiRowd, Haii
Tek: +86-10-62304613-20°
oo yaniid

DASYS Validation Report for Head TSL

Test Laboratory: CTTL, Beijing.
DUT: Dipole 2450 MHz; Type:
Communication System: UID
Medium parameters used: f =
Phantom section: Right Section

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

Measurement
DASYS Configuration:

* Probe: EX3DV4 -
2021-05-26

+ Sensor-Surface: | 4mm (Mechanical Surface Detection)
*  Electronics: DAE4 Snl 556; Calibrated: 202
*  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PSI Cx; Serial: 1062

DASYS2 52.10.4(

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

dy=Smm, dz=Smm

Reference Value = 104.6 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated)

SAR(1 g) = 13.2 W/kg: SAR(10 g) = 6.15 W/kg

Smallest distance from peaks to all points 3 dB below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured)

2450 MHz; 0 = 1.79 S/m; & = 39.52; p = 1000 kg/'m”

CAICT &z MLLLLn—“““;., CAICT

s Do, Beg, K049, i
Fax: +86-10-62304633-
B chimat cn

Date: 2022-04-01

Impedance Measurement Plot for Head TSL

China
D2450V2; Serial: D2450V2 - SN: 817
0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1

SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz: Calibrated:

22-01-12

1535); SEMCAD X 14.6.14(7501)

27.0 Whg

492% % t ’?/

2.1 Wikg

1318

-17.59

21.99

0dB =22.1 Wikg = 13.44 dBW/kg

Certificate No: 22260107
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1.11 D2600V2 - SN 1158
T ises Gt cuieT &riiiess CAICT

A o 3 Yo Rond, s D, B, 1010 g Ad Na.52 s Yuanliei Rond. Hakdlan Disict, Befjing. 100191, Ching
Tok +86- 10420463281 Fax: + 86106230443 Tek +B6-10-42304633207 P +86-10-62304633-2504
Dok caichiomioom L wcnsian Email cildchinatioom Wi ‘www.chinatt.cn

Client

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
Object [D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(s) ”
FF-Z11:003-01 is to the
a) IEUIEEE 62209-1528, onmﬁurlhl‘“- of Specific Absorption
of 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 traceability to national standards, which realize the physical units of n)mm.'ukmmmmhmu&nsm'
(sh). with y the following
£oges and are part of the cartoats. = Additional Documentation:
¢) DASY4/5 System Handbook
All calibrations. have been conducted in the closed laboratory facilty: environment temperature (22¢3)C and Methods Applied and Interpretation of Parameters:
humidity<70% . mmmmc::mn Further details are available from the Validation Report at the end
certificate. All figures stated in the certificate are valid at the indicated.
‘Caiibraton Equipment used (MSTE critcal for calibration) . Mmapmmmmcmbmmmmmmrmmmmw
point exactly below the center marking of the flat phantom section, with the arms oriented
‘Sandards 0¥ Cal Date (Calirated by, Certicate No| P 0 o iy £
«  Feed Point Impedance and Retum Loss These parameters are measured with the dipole

Power Meter  NRP2
Power sensor  NRPES
Reference Probe EX3DV4

i positioned under the liquid filled phantom. The impedance stated is transformed from the
| 24-Sep-21 (CTTL, No.J21X08326) mmnlﬁmwmnmwm The Retur Loss ensures low

26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty required.

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

DAE4 12-J8n-22(CTTL-SPEAGN0.222-80007) Jan23 .

No uncertainty required.
Standards Cai Date (Calibrated by, Certficate No) _Scheduled Callbration * SAR measured: SAR measured at the stated antenna input power.
‘Signal Generator E4438C 07 13-4an-22 (CTTL, No.122X00408) Jan23 *  SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network il conmeclor.
Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used (o calculate the
nominal SAR result.
Name Function
Cakibrated by: :% : “‘.*. .t The reported uncertainty of measurement is stated as the standard uncertainty of
’.4' 1 Measurement memwklzmmb’-mldﬂm
Reviewed by ‘“.‘ . ] I"""! Corresponds to a coverage probability of approximately 95

Seprmdiy L
Issued: Apni 8, 2022

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: 722-60108 Page 1 0f Centificate No: 72260108 Page 2016
" in Colaboraton with " in Cotaboraton wan
TTL oo o n o CAICT 77L s p e 8 g CAICT
CALISRATION LABORATORY CALIBRATION LABORATORY
A48 Y R M D i 190151, Chin Add: No.S2 osYeabel Rod, Haidian Disric Befing. 100191, Chisa
Tel: +86-10-62304613.2079 Fax +86-10-621046 Teb: +86-10-62104613.207%9 Fax: +86-10-62304613-2504
oot e ot g ool colgchioamicon b chinaticn
u-:;mc«mm_ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version | oASYS2 52104 ] Antenna Parameters with Head TSL
Extrapolation ‘Advanced Exvapolaton |
Phantom | Trigle Fiat Phantom 5.1C 2l Impedance. transformed 1o feed point [ 49.50- 6.490
Distance Dipole Center - TSL | 10mm with Spacer | [Rotam Loxe I  Lsorad |
Zoom Scan Resotution | acoyaesmm General Antenna Parameters and Design
Frequency | zeoomnzime
Electrical Delay (one drection) | 1053 ne
Head TSL parameters
Tomperature | Permitivity Conductivity | Afer long term use with 100W radiated power, only @ sight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | :o0 1,96 mhom bemmsieed
Moasured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon nade of igid The cenerconduco of the eedingne i ety
Head TSL temperature change during test| <10 = = he dipole. The On some
e | of the dipoles, wmmnmunm“nmnmmm when loaded
‘according to The SAR data
SAR result with Head TSL qu-w The overal dipole length is still according to the Standard. o
=TT s No sxcessive force mustbe appled o he dipole ams, because they might bend o the soidered
SAR measured 250 mW input power 137 Wi ¥
SAR for nominal Head TSL parameters romaizedto IW | 548 Wikg £ 18.8 % (ke2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additionsl EUT Data
SAR measured 250 mW input power 812w
nput g Mardactured by SPEAG
SAR for nominal Head TSL parameters nomatzedio IW | 245 Wkg £ 187 % (k=)
Certificate No: 22260108 Page sof6 Certificate No: 22260108 Page 4ofs
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A No.S2 s Vonlies Rowd, Hasdin Disric, efing. 100191, Chin Adt N oo R Hasdae Do . 10101 O
Tl <80 10600132079 Fax: ~86-10-42304633-2504 Tek o84 1021033079 Fax oBo- 0423046
Eewl clidchanloom  hep. wnchinantcn Tetpanmion’  abain
DASYS Validation Report for Head TSL Date: 2022-03-31
T  CTTL, Beijing, China Impedance Measurement Plot for Head TSL
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1158
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; o = 1.955 S/m; & = 38.68: p = 1000 kg/m"
Phantom section: Right Section TR o W 0 5 T
Measurcment Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) 38 ok scomtn s g
DASYS Configuration:
+ Probe: EX3DV4 - SNT307; ConvF(7.5, 7.5, 7.5) (@ 2600 MHz; Calibrated:
2021-05.26
« Sensor-Surface: | 4mm (Mechanical Surface Detection) gy \
+  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 - 5] BB 5 s o= 2 —
«  Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062 1 T B s i
+ DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) N
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm, L pripregrere e
dy=Smm, dz=Smm e 4 s
Reference Value = 103.3 V/m; Power Drift = 0.04 dB g
Peak SAR (extrapolated) = 29.0 Wikg
SAR(1 g) = 13.7 W/kg: SAR(10 g) = 6.12 Wikg
Smallest distance from peaks to all points 3 B below = 8.9 mm
Ratio of SAR at M2 to SAR at M1 = 47.5% t ? ak
Maximum value of SAR (measured) = 23.4 W/kg {
\
- <
0
“n Pwmaoe = mie ewate ' o iaoe m
5.40
4
1
s [ "
0dB =234 Wikg = 13.69 dBW/kg
Certificate No: 22260108 Page sofs Cenificate No: 22260108 Pagesofs
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Blisaron S
No.52 HuaVusniBel Rowd, Hukdisn Distrst, Befiag, 100191 CHAS LasTT Add: No.52 HiunYeamBes Read, Haidian Disrct, Beiing. 100191, e
Al t e T oSt
Bl ctlgchinnicon  brgciwwesictacen i Al Mapiwwstacen
s Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,,z
Object D5GHzV2 - SN: 1095 NA not applicable or not measured
Galiraton Procedurs(s)
FF-Z11-003-01 Calibration Is Performed According to the Following Standards:
Calibration Proceduros for dipole vaidation kits ) EGIEEE 62200-1528, ‘Measuremant Procadurofo The Assessment o Speciic Absorton
S man Exposure to Radio Frequency Fields from Hand-held and Body-mounted
June 1, 2022 WIrum Oomm\mbtﬁo Devices- Part 1526: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)', October 2020
This calibration Cerificate documents the tracssbity fo nationsl standards, which reaiizs the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
pages and are part of the corticate. Additional Documentation:

©) DASY4/S System Handbook
All calibrasons have been conducted in the closed laboratory llity: environment temperature (2213)°C
by e e Mthods Applied and Interpretation of Parametors:
' . M CMM Further details are IVllhbh from the Validation R‘DM .‘ the end
certificate. Al figures stated in the certficate are vaid at the frequency indical
) E Anmm Parameters with TSL: The dipole is mounted with the spacer to position fosd
point exactly below the center marking of the flat phantom section, with the arms oriented
10 the body axis.

Primary Standards o# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
PowerMeler NRPZ | 106277 24-Sep-21 (CTTL No.121X08326) Sep22 « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
Powersensor NRPSS | 104201 24-S0p-21 (CTTL, No.J21X08326) Sep-22 positioned under the liquid filed phantom. The impedance stated is transformed from the
S Cseiz2) R messurement o the SA conneckox o the fsed pon. The Retur Lossensures ow
reflected power. No uncertainty req
DARY GN1S88 1A TILSPEAONOZ28000T) Jng o Electrical Delay: One-w-y delay belween the SMA connector and the antenna feed point.
No mwbimy requi
Secondary Standards o Cai Date (Calibrated by, Certificate No) _ Scheduled Cafibration P SAR measured at the stated antenna input power.
Signal Generator E4438C | MYA307143013-Jan 22 (CTTL, No. J22X00408) L AR nommakas SAR 2s masaured cormalzod o an input power of 1 W at the antenna
MY46110673 2 (CTTL, No.J22X00406) Jan-23 ‘connector.
+ SARor nomina TS paramelers: The messured TSL parameters ar used 0 calciale the
nominal SAR resi
Name Function
Corated by: Znao Jing ‘SAR Test Engineer = b reported uncertainty of measurement is stated as the standard uncertainty of
- Muwrunenl multiplied by the coverage factor k=2, which for & nommal distribution
Reviewed by: LinHeo ‘SAR Test Engineer ﬂfq{; to a coverage pr y 95%.
Approvedby: Qi Dianyuan ‘SAR Projoct Leader =
Issued: June 6, 2022
)t be reproduced except in il
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Measurement Conditions Head TSL parameters at 5300MHz
e i 1
DASY Version DasYs2 s2.104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolstion Nominal Head TSL parameters 20'C 9 | 476 mhoim
Phantom Trple Fat Phantom 5.1 Moasured Hesd TSL parameters (20102)'C | 3216% | 4T3mhoms6%
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 Ratio= 14 (Z Grection]
e SAR result with Head TSL at 5300MHz
5300 Wbtz 2 1 Mz 1 cm’ (1 g)ot Hena TSL Conedtion
waseney frrd SAR measured 100 mW gt power 794wy
2000 MM 2.1 MMz SAR for nominal Head TSL parameters normatzedto TN | 79.1 Wikg 2 244 % (k2]
Head TSL parameters at 5200MHz SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
- SAR measured 100 i inpus power 221w
ki 2 rominal paramete: 5 2 :zmnm
Head TSL nermatzed o W 6 Wha t
Nominal Head TSL parameters 20°C 360 486 mhaim [oartr o e
Measurod Head TSL parameters (20:02°C 3416%  |4s2mhomisn Head TSL parameters at 5500MHz
Head TS <oc — —
Temperature | Permativity Conductivity
SAR result with Head TSL at 5200MHz Nominsi Head TSL parameters 20°c 38 496 mhoim
cm’_(19) of Head TSL Condtion Moasured Head TSL parameters: 220402)°C UB26% | 4mbams6%
SAR measured 250 mW gut power 718 Wkg =g o T - =
‘SAR for nominal Head TSL parameters nomalized o W | T7.6 Wikg £ 24.4 % (k=2)
SAR averaged over 10 cmi” (10 9) of Head TSL Condion R result with Head TSL at 5500MHz_
SAR mossured 250 mi gt power 222Whg S ffeinotie, gone
SAR measured 100 i nput powar 820 Wiko
‘SAR for nominal Head TSL parameters normalizedta W | 221 Wikg 2242 %
Looa) ‘SAR for nominal Mead TSL parameters normazedta 1N | 825 Wik £ 244 % (ke2)
SAR averaged over 10 o’ (10,) of Head TSL Condion
SAR measured 100 miN input power 234whg
SAR fornominal Head TSL parameters nomatzadto TN | 2.3 Wikg £ 242 % (o)
Certificate No: 222-60187 Pagedof 10 Certificate No: 222.60181 Pagedof 10
r- n Colaborason witn CAICT * 1 Colaborasonwit CAICT
S CAUBRATION LABORATORY ——— C 'CALIBRATION LABORATORY e
A No.52 HusYeamBel Rood, HabSam D, Befing. 10019, Chin AG No.52 Hus Vsl Roud, Haidian Disic, Being. 100191, China
Tk 841042302117 el 104232117
[t o S P ——— ol clfpchitlcon e wwncaktacan
Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz

Antenna Parameters with Head TSL at 5200MHz
Tomperature | Permittiviy | Conductiity
Nominal Head TSL parameters 20°c 365 507 mhoim [ Impedance. wransformed o teed point | 46105030
Moasured Head TSL parameters. (220402)°C UT26% | S0SmhameB% | Retem Loss | e

Wead TSL temperature change during test|  <1.0°C. = =

Antenna Parameters 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 miN input power s12Whg | Rotum Loss | -29508 |
SAR for nominal Head TSL paramatens. nomakzed 1o 1W 808 244 %
£ b oot o Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm_ (10 g) of Head TSL Condition
SAR messured 100 i inpus power 230wy Impotiance, ranstome 1 feed point | %030-4260
‘SAR for nominel Head TSL parsmeters nomatzedio IW | 229 Wik £ 242 % (ke2) [ ot Loss | 21408
Head TSL parameters at 5800MHz. Antenna Parameters with Head TSL at 5600MHz
Temoemee scimeioad Condmaibrty Impedance. transfoemed 1o feed poink | 54504200
Nominal Hoad TSL parameters. 20%C 33 527 mhoim. [Fenemices T e
Measured Mead TSL parameters. (220202)C 34426% 5.26 mhoim £ 6% g
Head TSL. tamperature change during test|  <1.0°C = - Antenna Parametors with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed to feed port | 51.50-5610
e’ (1) of Head TSL Condtion Loss 24908
= S | [ !
‘SAR for nominsl Head TSL parameters normalized to TW | 76.7 Wikg £ 24.4 % (k=2)
‘AR averaged over 10 ci1” (10 .g) of Head TSL. Condtion
SAR moasured 100 mW input power 218Wag
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)
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General Antenna Parameters and Design DMVS Vlldnﬂm len for HOIH TSI. Date: 2022-06-01

TTL, Beijing, C
Elecirical Delsy (cre drection) I 1101 08 Dlﬂ' Dlpohwtz:'l’yp- D%HM 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
be measured, Medium parameters used: f = 5200 MHz; 0 = 4.62 Sim; :.:35.39» 1000 kg/m®

for DC-signals. On some
the' paragraph.

affected by this change. Pnanlnm section: Rm

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

DASYS5 Configuration:

‘connections near the feed-point may bs damaged.

Additional EUT Data « Probe: EX3DV4 - SN7464; ConvF(5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,
5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.11, 5.11) @ 5500 MHz;
Manutactured by SPEAG ConvF(4.91,4.91, 4.91) @ 5600 MHz; ConvF (5, 5, 5) @ 5800 MHz:
Caiibrated: 2022-01-26
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
+ Phantom: MFP_V5.1C (20deg probe tit); Type: QD 000 P51 Cx; Serial:

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

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

Peak SAR (extrapolated) = 29.8 Wikg

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

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

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

Maximum value of SAR (measured) = 18.3 Wikg

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

Peak SAR (extrapolated) = 31.5 Wikg

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

Smallest distance from peaks to 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: 2226017 PageTof10 Cenificate No: 22260187 Page kof 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurcment Plot for Head TSL
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 Wikg; SAR(10 g) = 2.34 Wikg

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

Maximum value of SAR (measured) = 20.2 Wikg

TR Ty v L0 G5 Ve G 01

eaREE

Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan, 1
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm scop 4
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-vnn-sz 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 ¢
0dB = 18.7 Wikg = 12.72 dBW/kg
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IMPORTANT NOTICE

USAGE OF THE DAE4

The DAE unit is & delicate, high precsion insirumant and requires carsful freatment by the user. Thero are no

o throads insids e DAE 1o wear out

|h-54|nnlr-ylnﬂ damage of tese magnas Toueh and coliin aros 10 ofen caused b dust and It
CCumulated in 10 E-stop. T0 prevent E-6top falieo, the cusiomer shail ahways mount the PIobe 10

Repair: Minor Howeve,
y repar especially f oug! i

DASY Configuration Files: Since the exact vakues of the DAE input resistances. as measured during the
unt, " sotware,

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zeugaossrasse 43,300

Zurtch, Swzertand

Aocractad by e Swss Accredtation Sanvce (SAS)

Cient SGS-CN (Auden)
[CALIBRATION CERTIFICATE ]

Obpct DAE4 - SD 000 DO4 BM - SN: 1245

QA CAL-06.v30

[ome—p— May 30,2022

1he comesponang configuration file. Calbraticn Equiment used (MBTE critcal or caltranon)
W v el f the DAE fully by th gy S o
[Wesrariy snc catiratios e vold It DAE ok clsasambled partly orfully by e S ey ey
Surdwos lios Chock O tn ves)
Auto DAE Calbraticn Unt N&wsussutwi 24-Ja0-22 {1 house cec) o hoame check: Jan-23
[roportant e n bz check: Jan 23
[Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
|stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.
important Noto:
[To prevent damage of the DAE probe connector pins, use great care when installing the
|probe to tha DAE. Carefully connect the probe with the connector notch orientad in the Hame Functin sanare
imating position. Avoid any rotational movement of the probe body versus the DAE Caltorated by: Oominique Stefen Laboratory Technicien % l
\while turning the locking nut of the connector. The same care shall be used when
the probe from the DA - i
= e V8 sy
oot My 30,2022
e
TN_EHIB0306AE DAE# docx 07032019
Corticas No: DAE&-1245.May22 Page 15
Calibration Laboratory of DC Voltage Measurement
Schmid & Partner High Fange: s e,
Engineering AG Low Fange: 1158 = el
Zoughsusstresss 43, 8004 Zurich, Switseriend DASY measurement parametens: Mw!m“m-:im Mﬂil'fgilrl EET)

Accredtad by e Swis Accredtaticn Sarvos (SAS)

Glossary

DAE data acquisition electronics.

Connector angle  informaton used in DASY system to align probe sensor X o the robot
coordinate system.

Methods Applied and Interpretation of Parameters
« DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
corresponds to the full scale range of the voltmeter In the respective range.
« Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.
The following parameters as ocumented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.
+  DC Voitage Measurement Linearity: Veerification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
‘measurement.

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

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

input voltage.

AD Converter Values with inputs shorted: Values on the intemnal AD converter

comesponding to zero input voltage

Input Offset Measurement. O\npul voltage and statistical results over a large number of

zero voltage measurements.

« Input Offset Current: Typical value for mlovmauon. Maximum channel input offset

current, not considering the input resistance

Input resistance: Typical value for information: DAE input resistance at the connector,

during internal auto-zeroing and during measurement.

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

«  Power ion: Typical value for information. Supply currents in various operating
modes.
Certificate No: DAE4-1245_May22 Page20ats

Callbration Factors X v z

. et T

Law R 369534 4 1.50% (k=2) | 3.99608 + 1.50% (k=2) | 4.010152 1.50% (k=2)
Connector Angle

| —— v — wareie
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4. AD-Converter Values with inputs shorted
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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
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
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