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1.1 CLA150 - SN 4025
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Calibration Laboratory of

Schwaizerischer Ksiibrierdionst
Schmid & Partner s Service sulsse d'étalonnage
Engineering AG € gervizo svicoero di trstura
Zeughaussirasse 43, 8004 Zurich, Switzerland w S Suiss Calibration Service
Accreditod by the Swiss Acoraditabon Service (SAS) Accreditation No: SCS 0108

Muttilateral

Cient  SGS-CN (Auden)

Cortiticste No: CLA150-4025_Apr21

CALIBRATION CERTIFICATE

Oplect CLA150 - SN: 4025

Calibration proooaure(s) QA CAL-15.v9
Calibration Procedure for SAR Validation Sources below 700 MHz

[o— April 26, 2021

standards, which reaiizn the phys cal unils of measurements (S1).

¥- enviamant +97C anah 0% |

Gelibraton Equpment used (ATE crltcal for calioraton)

Prmary Standarss D Cal Dato (Certticate No)

Power metes NRF SN 104778 03-Apr21 (No. 217-03291/05292) Apr-22

Powor sensor NAP 291 SN 10004 03:Apr21 (No. 217-03201) Ape22

Power sarsor NF.201 SN 103245 00-Apr-21 (N0, 217-03292) Apr2z

Rstecnce 20 dB Alie-uator SN: CO2862 (200 09-Apr21 (No. 217-03343) Apr22

TyoeN mismatch combination | SN: 310969 / 0327 DS-Apr-21 (No. 217-03344) Apr22

Fieterence Probe EXI0Ve SN 3877 30.0ec-20 (No. EX3:3677_Dec20) Coc21

DaEs S esd 260un-70 (No. DAF4-654_Jun20) Jun21

Soconcary Standards 0y o

Powsr meter £44198 SN: 6347293874 K Jun-20) dun2z

Powsr sansor 44128 SN: UYAT498087  06-Apr-16 (in house check Jun-20] 1 housa chack Jun-22

Powsr sensor E4412A SN 000110210 06-401-16 (In hose eheck Jun-20) In house check Jun-22

FIF generator HP 86480 SN Jan20) dun2z

Notwork Analyzer Aghant ES3S6A | EN: USA1080477  31-Mar-14 (in houso check Cet-20) 10 house chack: Oct21
Name Funcior Signature

Caibrated by: Jeffrey Katzman Laboratory Tachnicien /
A 4«2&
Appramd by: Katla Pokovc Techical Marager ez, 4(_

Issuedt Apri 26, 2021

Calibration Laboratory of
Schmid & Partner

Engineering AG Servizio sviezer & trstura
Zeughausstrasse 43, 8004 Zurich, Switrariand S Swiss Calbration Service
Accrested by 110 Sess Accredtmon Serdce (SAS) Acerecitaion No.: SCS 0108
Motioterst
TS tissue simulating liquid
ConvF sensitivity in TSL / NORM x.y.z
N/A not applicable or not measured

is Performed g to the
a) |EEE Std 1528-2013, “lEEE Pvadice for D the Peak Spatial-
Amaged Specific Ab-o-puon Rate (sm) in the Human Head from Wireless
", June 2013
b) IEC 62209-1, lor the of Specific

(SAR) from hand-held and boay—moumod devices used next to the ear (lrpquonq r:ngo of
300 MHz 10 6 GHz)' July 20‘6

¢) IEC 62209-2, * the Specific P Rate (SAR) for wireless
communication devices und in close proximity to the human body (frequency range of 30
MHz to 6 GH2)", 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:
* Moasurement 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 source is mounted in a touch configuration below the
center marking of the flat phantom
* Retum Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.
SAR measured: SAR measured at the stated antenna input power.

. s AR i SAR as 1o an input power of 1 W at the antenna
nector.
. SAH for nominal TSL The TSL are used to calculate the
nominal SAR result.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Gertificate No: CLA150-4025 Apr21 Page 1016 Cortificats No: CLA150-4025_Ape21 Page20l8
Appendix ( ide the scope of SCS 0108)

Measurement Conditions

DASY system a8 lar s 1ot gven o1 page 1. Antenna Parameters with Head TSL

V52104

DASY Varsion DASYS Impegance, ranaformed to feed poin: | 478041510 ]

Extrapaiation Advanced Extiapolation Returm Lass i Y —]

Phantom ELK Flal Phantom Shel thickness; 2 = 0.2 mm

EUT Positioning Touch Position i AakiNional EUT

Zoom Scan Resolution d, Cy=4.0mm, dz =1.4mm | Graded Rato = 1.4 (Z direction) o Dt

Fraquancy 150 MHz 2 1 MHz Manutacturad by I vy —
Head TSL parameters

he apoled,

! ity

Nominal Head TSL parameters | e 523 0.78 mhoim

Moasured Head TSL parameters | @e0s02)C B11e6% 0.76 mhoim « B %

Haad TSL temperature change during test | <os'c — —
SAR resull with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Condition

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

SAR measured 1 W DUt power 2.80 Wikg

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

— Cortficata No, CLA150-4025_Aprz1 Pagedole

Gertifiats Nos: CLA150-4025_Apr21 Pagedoié
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DASYS5 Validation Report for Head TSL

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

Commaunication System: UID 0 - CW: Frequency: 150 MHz
Medium parameters used: f = 150 MHz; 0 = 0.76 S/m; & = S1.1; p = 1000 kg/m"
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)
DASY52 Configuration:
*  Probe: EX3DV4 - SN3877; ConvF(12.51, 12,51, 12.51) @ 150 MHz; Calibrated: 30.12.2020

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

Electronics: DAEA Sn654; Calibruted: 26.06.2020

Phantom: ELI v4.0; Type: QDOVAOOIBB; Serial. TP:1003
DASYS2 52.10.4(1527); SEMCAD X 14.6.14(7483)

CLA Calibration for HSL-LF Tissue/CLA 150, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

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

Peak SAR (extrapolated) = 7.36 W/kg

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

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

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

Maximum value of SAR (measured) = 5.48 Wikg

-2.00
6.00

-8.00

-10.00
0dB = 5.48 Wikg = 7.39 dBW/kg

Contficats No: CLA150-4026_Apr21 Page 5o s

Bl Vew Chamel Sweep Caltratin [race Scle Mgher System Window Heb
% 4
1 1
Stawe CHI: 511 1P Avo20 [1=8

Certficate No: GLATS50-4025_Apr21 Page 60l

1.2 D450V3 - SN 1103

Calibration Laboratory of & -\'\‘,‘),

Schmid & Partner e
Engineering AG

Zoughsusstrasse 43. 8004 Zunch. Switredand

Accrudtud by the Swiss Accredtason Sonvice (SAS)

Multilaterat

Cuent  SGS-CN (Auden)

EAUBHATION CERTIFICATE

Otject D450V3 - SN:1103
Cantraon procadumms| QA CAL-15.v@
Calibration Procedure for SAR Validation Sources bolow 700 MHz

—— April 21, 2021

80,

Al catbrasions .5y ToN

Calloration Equmen used (METE il for caltaason)

Primary Stancass o9 G Dt (Cortiicats No )
Fower marer e SN 10477 00-A0r21 (No. 217-029100250) Aor22
Fowar sarmce N 291 SN 10324 00 40121 (No. 2173291) P
Pow sawos NP-291 SN 103245 00 Ar21 (No. 217.0%%2) Ape22
Fturence 20 2B Ao SN CC62G00  00AGH21 (No, 21703043 A2
Type-N mamaich combwnation | SN. 310062 /0327 OB Ar-21 (No. 2170544y A2
Ftormnce Prcbe FXIOVE s 3877 3000020 (Mo EX3-3077 Dec2) D21
oAE4 SN o5 26020 (No. DAE4 854 _Jun20) An 2t
Socondary Starters lios Chack Dt (n reuse
Powe: meter E44198 | s~ Gaat200874 Jun20) an2z
Powse senior E44127 P hun-20) sz
Power senser 44122 K- 000110210 06-Aor 16 (n houae chack w20, 0 o chuck. Jurv22
B g HP 8048C N USISAZU0TTI0  O4-Auk-99 i hewsse check Ju-20) I heusme chack: Junz2
Notwork Araiyzer Aghent EBOS0A | SN: USA10RATT  31-Mar-14 (n house choce Oct-20) 0 Peasse chack: Get-21
Nara Furcion Sgratre
o C A
Asproved by: ate Posove Toctrical Marager P
Insuec: Aot 23, 2021
i o v
Certitcats No: D4S0V3-1103_Ape21 Page 1016

Calibration Laboratory of
Schmid & Partner

Engineering AG
Zoughausstrasse 43, 8004 Zurich, Switzeriand

Accrwsted by 17 Swies Accredtation Sence (SAS)

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

Specifi
(SAR) from hand-held and body-mounted devices used next to the ea uency of
300 MHz to 6 GHz)", July 2016 i e
c) IEC m&s;?mduu 1o determine the Specific Absorption Rate (SAR) for wireless
communi devices used in close proximity to the human body (frequs of 30
MHz to 6 GHz)*, March 2010 ! gl
d) KDB 885664, "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 centificate 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.
Feo_d 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 SARas ized to 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
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a cove:
probability of approximately 95%. . oo
Ceriicato No: DASOV3-1103_Ape21 Pags 2ot 6
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Conditions Appendix (Additional assessments outside the scope of $CS 0108)
ASY system 5 far s ot 1.
280y = — Antenna Parameters with Head TSL
Extrapalation frre— oo Impesdance, iranadormad 1o feed point | s710-28/0
Fhantom ELI4 Rt Phariom Shell ihckness: 2 + 0.2 mm [Rotum Loas | -23008 |
Distanca Dipole Center - TSL 15 mm with Spacar
| Zoom Scan Resolution dx. dy. dz = 8 mem General Antenna Parameters and Design
Frequency 450 MHz £1 MHZ
Electrical Delay (one droction) [ 1346 s 1
Hond TSL parameters Aharlong term use wilh 100W rackaned powsr, only a siight warming of iha dipole near the feecpaint can be moasured
= The dipole Is mads of standard semirigld ol the dvectly connectac 1o the
emparature | Permittivity Condustivity ‘sacand aam of the dipcle, Tho anienna I tharsfors igrnka ol
Nominal Hoad TSL parameters 220°C a8 0.87 mho/m a0 addad 10 tho dipola arma i orde wmmwmn:u.h?m“" "m'::u
[Ty w0s08C | misen | om iy mm:\‘.ﬂnﬂm-'mm.mnmumum-ﬂmdnmd—w.n-mﬂmhwnuull
Head TSL temperaturs change during test <05°C — b e applied 1o boca, the sciderect
SAR result with Head TSL e
SAR averaged over 1 cm” (1 g) of Head TSL Candtion Additions! EUIT Data
SAR mewsursd 250 MW input power 1.14 Wikg PEAG
5 Manufaciured
SAR for naminal Head TSL parameters narmalized to 1W 455 Wikg = 18.1 % (k=2) L = | z
SAR avernged ower 10 ¢ (10 g of Head TEL condition |
SAR measured 250 W input power | 0.757 Wit
SAR for nominel Heed TSL parameters [ romoizssiotw | 30sWAge17.6% (kez)
[————— e — Cortificats No: DABOVS-1 100_Aprz1 Pagadols -
DASYS Validation Report for Head TSL B vou el Semes Cabestion Drace seae Myber Sptem Window Heb
Date: 21042021

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 450 MHz; Type: D4S0V3; Serial: D4SOV3 - SN:1103
Communication System: UID 0 - CW; Frequency: 450 MHz

Medium parumeters used: £ = 450 MHz; o = 0.87 Sim; &= 43.1: p = 1000 kg/m*
Phantom section: Flat Section

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

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
DASY5252.104(15

. SEMCAD X 14.6.14(7483)

Dipole Calil ion for Head Tissue/d: m, Pin=250mW/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=Smm, dy=Smm, dz=Smum

Reference Value = 39.18 V/m: Power Drift = -0.08 dB

Peak SAR (extrapolated) = 1.76 Wikg

SAR(1 ) = 1.14 W/kg: SAR(10 g) = 0.767 Wrkg

Smallest distance from peaks (0 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 Whg

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

Cortitcats No: D450V3-1103_Ape21 Pagesols

Certificate No: DASOV3-1103_Apr21 Page 60l 6
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1.3 D750V3 - SN 1188

A& NouS2 HuaYuaniici
Tek: +86-10-62304633-25|
E-email; el tchinats].com

@l_n_n_u_ %CNAS

FERAT
L Lt

CAICT

@ In Cotaboration wah

Haidian District, Beljing. mu-l EW LH'! Add: No.52 unw.mn l-x Hasdian District. Beijing. lunm China
12 Fax: +86-10-8230463). Tek: +86-10-62)04631. Fax: +86-10-62304633-2-
g wanchinamicn Tk ghien”  paabato

humidity<70%.

All calibrations have been conducted in the ciosed laboratory faciity: envirconment temperature (22+3/C and

Calibration Equipment used (MATE critical for calibration)

Client SGS-CN Certificate No:  222-60103
3 ¥
i 1 Stosary
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
Object D750V3 - SN: 1188 NA not applicable or not measured
Calibration
P FF-211.003:01 tothe
a) IEC/EEE momszs e for The Specific
of Human Exposure to Radio Frequency Fields from Hand-held ana Body-mounted
Calbaticr déw March 29, 2022 :Ihbu Communication Devices- Part 1528: Human Models, Instrumentation and
rocedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate mnmnhq to national n-\a-u- which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(S1). The probability are given on the following
Ppages and are part of the certificate.

Additional Documentation:

) DASY4/5 System Handbook

mwbﬂ-nﬂlmﬂwvﬁﬂoﬂ Parameters:

. ment Conditions: Further details are available from the Validation Report at the end
dlh'mh Al figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

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

arfSnders Ds Cai Dale (Cffvalu Ly, Catcalé No) " chichded Callratc mmmimm Loss: These
PowerMeter NRPZ | 106277 24-Sep-21 (CTTL No J21X08326 s v n B ré ireusined WH the Cpole
¢ ) Sep2a positioned under the iquid filled phantom. The impedance stated is transformed from the
Powsrmaeor | NERES | 104201 24-Sep-21 (CTTL. No.J21X08326) Sep22 measurement at the SMA connector to the feed point. The Retur Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 refiected power. No uncertainty required 1
DAE4 SN1586  12-Jan-22(CTTL-SPEAGNG.222-80007) Jan23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point
No uncertainty required.
Standads | 1D# Cal Date (Cafibrated by, Certficate No) _ Scheduled Caiibration SAR measured: SAR measured at the stated antenna input powes
can BAISOC | MVAROT1430 133an22 (CTTL, No.E22X00408) e msmmum SAR a8 measured, nomaitzed fo an input power of 1 W atthe antenna
Network Analyzer ES071C | MY46110873  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
Name Function Signature |
Calibrated by Zveo sng kmuaw- 41} The reported uncertainty of measurement is stated as the standard uncertainty of |
™ = comumumumw multiplied by the coverage factor k=2, which for a normal distribution
Reviewed < 'sponds 1o a coverage probability of approximately 95%.
by Lin Hao | SAR Test Engineer \ﬂ,’p{, i 1
Approved by { 3 . .
i Dianyuan | SAR Project Leagiar =

Issued: April 3, 2022
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llo:::mmc«:nam A 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 T [impedance. ranstormed to eed pont | 53601130
Distance Dipole Center - TSL 15mm with Spacer | Rotum Loss | -28.708
Zoom Scan Resolution dx, dy, dz= 5 mm General Antenna Parameters and Design
Frequency 750 MHZ £ 1 Mz
|
[ Evectrical Detay (one directon) | 0947 s
Head TSL parameters
apped.
Tomporature ‘ ‘ Conductivity After long tem use with 100W radiated power. only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | 420 | 050 mhom D s
Measured Hoad TSL parameters @20202°C | 41416% | 089mhoms6% The dipole is made of standard cable. The center conductor of the feeding ine s directly
Hosd TSL wmparature change during | <10°C | = connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
— ) dhmﬂ:ﬂmmmmnmwmammmbmmm
‘8ccoraing to Mnlﬁ. paragraph The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length is still according to the St
1 o’ (1 g otHesd TeL Condtion ] mmmmmuw\euamm because they might bend or the soidered
SAR measured 250 mW Input power 207 Wag
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 Addiional RUT Dete:
SAR measured 250 mW Input power 1.37 Wig l ™ S
SAR for nominal Head TSL parameters normakzed to 1W meillJ%M J‘
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pASVS 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: f= 750 MHz; o = 0.888 S/m; ¢, = 41.36;

Phantom section: Right Section [ S o 6 507w -0 TR
TS e Y

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

Measuremen
DASYS Configuration

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

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

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

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

* DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 55,06 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.07 Wikg

SAR(1 ) = 2.07 W/kg: SAR(10 g) = 137 Wikg

Smallest distance from peaks to all points 3 dB below = 18.9 mm

Ratio of SAR at M2 10 SAR at M1 =67.1% 7/ \
Maximum value of SAR (measured) = 2.74 W/kg

N e

x
‘Lowm—— 0 wEoe w0 we B8

6.12
.16

-10.20

0dB =2.74 Wikg = 438 dBW/kg

Centificate No: Z22-60103 Page s of 6 Centificate No: Z22-60103 Page 6 of s
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,\? CALIBRATION
Add: No.52 HuaYuanBei Roud, Haidian District. Aa Sl G5 Ao 2 HenYosmBl Rt adion Dlsic B, 10019, Ching

Tel: +86-10-62)04633-2512 Fax: +86-10-62 Tel: +86-10-62304633-2079 Fax: +86-10-623046.
mal cobachiossticom gt shinati okt mpaatom”  bapivencahaten
No: 22260104
l 3 Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Cilitéalion Procedus(e) FF.211-003-01 % S "
Caiibration Procedures for dipole validation kits a) IEC/IEEE 62209-1528, P for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Sulpruoa el Maich 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 nd the P y are given on the following
pages and are part of the certificate. Additional Documentation:
) DASY4/5 System Handbook
icted closed laboral it onment temperature (22¢3)°C and
Al unn:r have been conducted in the tory facilty: envir mperature (223)'C Mot Rltoc S Ndeipretation oL Parsssiteiss
By «  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated
Calibration Equipment used (M&TE critical for calibration) o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards. D# Cal Date (Caiiorated by, Certficate No) __ Scheduled Calibration :-:dﬁ 0;- mxy axis e it e
106277 24-Sep-21 (CTTL, NoJ21X08328) 2 . t lance and Return Loss: parameters are measured wi ipol
Power il g2 o P21 { 4 Do positioned under the liquid filed phantom. The impedance stated is transformed from the
Power sensor NRPBS | 104281 24-Sep-21 (CTTL, No.J21X08326) Sep22
| 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 reflected power. No uncertainty required.
DAE4 SN 1856 | 12-Jan-22(CTTL-SPEAGNo.222-60007) Jan-23 «  Electrical Delay: One-way delay between the SMA connector and the antenna feed point
| No uncertainty required.
Secondary Standards | | ID# Cal Date (Calibrated by, Certificate No) __Scheduled Calibration | «  SAR measured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY40071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23 . SA: mll;'nmllllﬂt SAR as measured, normalized to an input power of 1 W at the antenna
22 (CTTL, No.J22X00406| cor .
Nobwork Ansiiey EACTICH MYAGHORTS. 14022 (CTTL, Mo.X ) Jndd ‘ «  SAR for nominal TSL parameters: The measured TSL parameters are used to caculate the
nominal SAR result
Name Function Signature ‘
Caiibrated by: Znso Jing | SAR Test Engineer —g ;{, = The reported uncertainty of measurement is stated as the standard uncertainty of
' Measurement multiplied by the coverage factor ks2, which for a normal distribution
Reviewed by: B i | 8AR Tost Engineer \m* % Corresponds to a coverage probability of approximately 95%.
Approved by: Qi Dianyuan | SAR Project |* M\/
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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‘TTL $peag CAICT

Add: o33 HusYumll Road.Haidan Disric.Befing, 10019, Chins
Tel: +86-10-62104631-2079

E-mait el dchizat]com P
uo-m(cmom
a8 far a8 not given on page 1
nmvmu\ DASYS2 | V52104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx. dy. dz=5mm
Froquency 835 MHz £ 1 MHz
Head TSL parameters
The sppiied .
Tomperature Permittivity Conductivity
Nominal Head TSL parameters 20'C 415 080 mhoim
Measured Head TSL parameters 220202)'C 41026% 0.91 mhoim£6% |
Head TSL temporature change during test|  <10°C - =

‘TTL m CAICT

A NS s Yol R, Holbion Dt By, 100191 Chiow
Tek: +86-10-6230463 Fax: +86-10-82304633-2504
Pak mpanicm”  Wweabaten

Appendix (Additional assessments outside the scope of CNAS L0S70)

Antenna Parameters with Head TSL

[ impedance. vanstormed 1o eed point | 8705220
| Retum Loss | -25308

General Antenna Parameters and Design

[ Evoctical Delay (one drecton) I 1307 ns

After long term use with 100W radiated power, only @ slight warming of the dipole near the feed-point can
be measured.

mm-md-wmmuwwe The center conductor of the feeding line is directly
The antenna mmemmmmwm On some
improve matching when loaded
cmmmn w-vr-u' The SAR data are not

10 the position as the Measurement
SAR result with Head TSL. affected by this change. The overall dipole length is still according to the Standard.
m’ (1g) of Head TSL Congition N | No excessive force must be applied 1o the dipole arms. because they might bend or the soldered
SAR measured 250 mW nput power 237 wikg e Pty b deged.
SAR for nominal Head TSL parameters normaized 1o 1W 9.40 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cmi’ (10 g) of Head TSL Condition Additional EUT Data
SAR measured 250 mW nput power 1.54 Wiy
Manutactured by [ SPEAG
SAR for nominal Head TSL parameters normakzed 1o TW 6,12 Wikg £ 18.7 % (k=2)
Centificate No: 22260104 Page3afe Centificate No: 22260104 Page 40f6
s b e CAICT s e CAICT
CALIBRATION LABORATORY CAUBRATION LABORATORY
Adt: o2 NunYusms Rowd Hadio D, g 1013, i A4 No.52 s Ymniiei Rowd, Habdian Distric. Being. 100191, China
Teb 486 1062104332079 Fax: +86-10-423046 Tel: +86-10-62304633-2079 2
E-vail. col uchinat com ooty Emat cliéchioaticom  hap:wwwchinatlcn
DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL ina Impedance Measurement Plot for Head TSL

"DBISV2; Serial: DSISV2 - SN: 4d114
0, CW; Frequency: 835 MHz: Duty Cycle: 1:1
5 MHz; 0 = 0.907 S/m; &= 40.98; p = 1000 kg/m’

DUT: Dipole 835 MHz;
Communication System:
Medium parameters used:
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

«  Probe: EX3DV4 - SN7307; ConvF(10.13, 10.13, 10.13) @ 835 MHz: Calibrated:
20210526

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

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

«  Phantom: MFP_VS.1C (20deg probe tilt); Type: QD 000 PS1 Cx; Serial: 1062

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

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

Reference Value = 57.88 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 3.56 W/kg

SAR(1 g) = 2.37 W/ikg; 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 M = 66.2%

Maximum value of SAR (measured) = 3.17 W/kg

aon - -

0dB=3.17 Wkg = 5.01 dBW/kg

Centificate No: 722-60104 Page s of 6
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Client SGS-CN. Certificate No:  Z22-60184

| CERTIFICATE Sosswry?
SL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object S NA not applicable or not measured
Calibration Procedure(s)
FFZ11003.01 Calibration is Performed According to the Following Standards:
(Calibration Procedures for dipoks vaidation kits a) IEC/IEEE 62200-1528, rocedure for The Specifi
Rate of Human Exposure to Radio Frequency Fiekis from Hand-held and Body-mounted
Caibration date: June 7,202 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

This calibration Certificate documents the: ir-cunlny to national standards, which realize the physical units of

Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
b) KDB 885664, *SAR Measurement Requirements for 100 MHz to 6 GHz"

pages and are part of the certficate.

All calibratons have been conducted in the closed laborstory feciity: envircnment lemperature (2243 and

humidity<70%.

Calibeation Equipment used (MATE criical for calibration)

o the folowing
Additional Documentation:
c) DASY4/5 System Handbook

MIM Applied and Interpretation of Parai
Measurement Conditions:

§_

paraliel to the body axis.

Primary Standards n# Cal Date (Calibrated by. Certificate No.) Scheduled Calibration
Fower Meles T2 T 24-Sep21 (CTTL, No.J21X08326) S22 «  Feed Point Impedance and Retum Loss: These parameters are measufed with the dipole
Power sensor NRPSS | 104201 24-Sep21 (CTTL, No.21X08326) Sep22 D e s Byl ""n"o::r’mkd"“";: B e M
SN 7484 1 EX3-7464_Jan22) Jan-23 mm“m‘e‘ egirie unear;?:ly point. eturn Loss ensures low
DAE4 r SN 1556 12-Jan-22({CTTL-SPEAG No.222-60007) Jan-23 «  Electrical Delay: One-way delay botwun the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards |o# Cal Date (Calibrated by, Certficate No.) Schedulea Caibration *  SAR measured: SAR measured at the stated antenna input power.
Signal Genorator E4436C | MY49071430 13-Jan22 (CTTL, No J22X00409) Janza *  SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan23 connector.
*  SAR for nominal TSL parameters: The measured TSL parameters are used to cakculate the
nominal SAR result
Name Function Signature T
Calibrated by: Zhao Jing SAR Test Engineer 'gﬂ The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by. Lin Hao' SAR Test Enginoer .‘*# Corresponds to a coverage probability of approximately 95%,
Approved by: Qi Dianyuan ‘SAR Project Loader
Issued: June 13, 2022
This except in rovel
Certificate No: 222-60184 Poge iofé Certificate No: 222-60184 Page 2066
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Appendix (Additional assessments outside the scope of CNAS L0570)

muwwmnmumum
1
DASY Version DASYS2 2104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapoiation
Impedance, transformed
Phantom Triple Fiat Phantom 5.1C Eﬂmlﬂl S { e
Distance Dipole Conter - TSL 15 mm with Specer I o
Zoom Scan Resolution e dy, g2 =5 m General Antenna Parametars and Design
Frequency 900 MHz = 1 Mz
!  Eectrica etey (one directon) | 131208
Head TSL parameters
Temperature |  Pormittivity Conductivity | After long term use with 100W radiated power, only
Nominal Head TSL parameters zoc | ws 097 mhom e messized
Measured Head TSL parameters. @20102°C | 42116% 098 mhaim 2 6 % “The dipole (s made of The center conductor i iy
ona The DC-signals. On some
Head TSL temperature change during test | <10°C | — I = M.,,mm fod inorder ade
r3grapn. The SAR data are not
SAR result with Head TSL afected by hs crange mmw-mnmnmmonnummswm
oo ) ight bend o the salderad
(1g)of Head TSL | Candtion mnumwmmayumm
SAR measured | 250 mWingus power 276 Wy
SAR for nominal Head TSL parameers | romaized 1o 1W 11.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 car’ (10g) of Head TSL Condiion Socationst WUT.Dwts
SAR measurod | 250w inputpower | 1.78vikg Vandacared by T G
SAR for nominal Head TSL parameters [ romeizesto W | 708 Whg 2187 % ety
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DASYS Validation Report for Head TSL
est Lat : CTTL, Beijing, China

DUT: Dipole 900 MHz; Type: DI00V2; Serial: DI0OV? - §
Communication System: UID 0, CW; Frequency: 900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 900 MHz: o = 0.98 $/m; ¢, = 42.05; p = 1000 kg/m’

Phantom section: Right Section

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

DASYS Configuration:

2022:01-26

Dipole Calibration/Zoom Scan (7x7x7) (TXIx7)/Cube 0: Measurement grid: dx=Smm,

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.

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

Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured)

m

Probe: EX3DV4 - SN7464; ConvF(9.72.9.72, 9.72) @ 900 MHz; Calibrated:

Sensor-Surfuce: |.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn1556; Calibested:
Phantom: MFP_V5.1C (20deg probe t
DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

=371 Wig

0191, Chita Ada: o 52 Hes Voo Rowd, Maidian Diseict, Befing. 100191, China
Tok +B6-10-62304633:2117
L

Dste: 2022-06.07

Impedance Measurement Plot for Head TSL.

-01-12
pe: QD 000 PSI Cx: Serial: 1062

78 Wi

65.8%

0dB =3.71 Wikg = 5.69 dBW/kg
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Certificate No:  222-60105
7 A 7 Glossary:
* TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
. eN: 2170 NA not applicable or not measured
Calibration Procedure(s) FF211-00301 is P g to the ing
a) IECNIEEE 62209-1528, * Procedure for The of Specific Absorptiol
Rate of Human Exposure to Radio Frequency Fields from Hand-held and -mount R
— ; - Body-mounted
c date: 31,2022 | Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
S e i 1 it Nt sl e el ol ol b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"
(S1). The and the with confidence probabity are given on the following Additional Documentation:
“ :
Pages and are part of the certificate c) DASY4/5 System Handbook
Al caiibrations have been conducted in the ciosed laboratory facility environment temperature (22:3)C and Methods Applied and Interpretation of Pa;
rameters:
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 vaiid at the frequency indicated |
e used (MATE for col ) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
ibration Equipmer oriicat ralior point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Stancards D# Cal Date (Calibrated by, Certficate No) Scheduled Calibration P o body s,
«  Feed Point Impedance and Retum Loss These parameters are measured with the dipole

Power Meter NRP2 108277
Power sengor  NRPSS 104201
Reference Probe EX3DV4 | SN 7307
| DAE4 SN 1556

24-Sep-21 (CTTL, No.J21X08326) Sep-22 positioned under the | rmed

liquid filied phantom. The impedance stated is transfo fr
24-Sep-21 (CTTL, No.J21X08326) Sep-22 ‘ measurement at the SMA connector to the feed point. The Return Loss ensures k:m e
26-May-21(SPEAG No EX3-7307_May21) May-22 reflected power. No uncertainty required.
12-4an-22(CTTL-SPEAG No 222-80007) Jan-23 *  Electrical Delay: One-way delay between the SMA connector and the antenna feed point.

No uncertainty required

SAR measured: SAR measured at the stated antenna input power.

Secondary Standarcs De Cal Date (Calibrated by, Certficate No ) Scheduled Calibration SA ¢
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No J22X00409) Jan-23 o m’f‘.m ’°"’r""“" SAR as measured, normalized to an input power of 1 W at the antenna
Network ES071C | MY48110873 14 -22 (CTTL,
Analyzer ES071C -Jan-22 (CTTL, No.122X00406) Jan23 . R for nominal TSL parameers: The measured TSL parameters are used to caculate the
=1 55 sl | SAR resul

Name
Calibrated by. h"h
[Ptz e
s

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

Functon Signature ‘ -

~ The reported uncertainty of ‘

Al By measurement is stated as the standard uncertainty of |

| Engineer 4!L ‘ Mnum:nmnwmbd by the ulovnugc factor k=2, which for a normal dmm‘:ytm |
S \ a covera i

- ﬁ/f % ‘ Corre: ge probability of approximately 95% |

[unwu.”‘ A ey S ‘

Issued: April 6, 2022
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Mmm Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
as far as not given on page 1
mmn DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
T
P S | Impedance, transtormed o feed point 4790-2540
Distance Dipole Center - TSL 10mm [ with Spacer L*w e —
Zoom Scan Resolution dx, dy. dz =5 mm General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mrz
[ Bectrica Dotay (one avecten) [ 11180
Head TSL parameters
| Tomperature Permittivity Conductivity Afer long term use with 100W radkated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters | 2207 400 1.40 mhaim o
Head TSL parametors | @0:02'C | 406:6% |141mnoma8% mapeun“muw:u::m owdl cate. momwmmdmcmmlmum-cey
b o = ‘second arm dipole. The antenna is therefore short-circulted for DC-signais. On some
-n-nnm-—-m-nl 10°C L= | of the dipoles, small end caps are added to the dipole arms in order to improve matching
the explained in the " paragraph. The SAR data are not
SAR result with Head TSL : affected by this change. ‘rhc::-apenmmummmnmsma
5 excessive force must be i 0 o ot v might bend or the soldered
cm’_(1g) of Head TSL - ‘connections near the feed-point may b
SAR measured 250 mW input power 9.73Wig
SAR for nominal Head TSL parameters | nommalized to 1W | 36.9 Wikg £ 18.8 % (k=2) D
SAR averaged over 10 cm’ (10,) of Head TSL. | Condition T
SAR measured 250 mW input power | 511 Whg [Mantacursa by PEAG
[ AR for nomnai Head TSt parameters rormaized 1o 1W | 204 Wkg 2 167 % (ke2)
Centificate No: 22260105 Pageofs Cortifionte No: 222-60105 Paged ofe

CTTL' speag CAICT

44 N2 HowemlReud,thid Db, B, 19019, Chls
Tel: +86-1061304633-2079  Fax: +86-10-6230463)-
Fomail et chinatel com p. www chinatlcn

DASYS Validation Report for Head TSL Date: 2022-03-31
Test Laboratory: CTTL, Beijing, China
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: = 1800 MHz; o = 1.411 S/m; & = 40.62: p = 1000 kg/m’
Phantom section: Right Section
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: DAE4 Sn1556; Calibrated: 2022-01-12

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

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=3Smm,
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 Wkg; SAR(10 g) = .11 Wikg

Smallest distance from peaks to all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 = 54%

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

-3.42

.85

“10.27

-13.70

I

ar g
0dB =152 Wikg = 11.82 dBW/kg

Centificate No: 22260105 Page sofe

s CAICT
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Impedance Measurement Plot for Head TSL
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Certificate No:  222-60185

 CERTIFICATE ki
Ovject D1900V2 - SN: 56135
Cofteaton Plooscnly) 21100301

Calibraion Procedures for dipole validation kits.
Caiibration date: Jdune7,2022

This calibraton Centificate documents the traceability to national standards, which realize the physical units of
given on the ollowing

Pages and are part of the certficate.

AX calibrations have been conducted n the closed lsboratory faclity; environment temperature (22:3/C and
humidity<70%.

‘Calbration Equipment used (MATE critcal for calibeation)

(TTL:' speasg CAICT

A5 i Ko, i D B, 69191, ol
s
Pl mgbason  lepivia
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:
@) IEC/IEEE 62205-1528, “Measurement Procedure for The Assessment of Specific Absorption
Rau of Human Exposure to Radio Frequency Fiekis from Hand-heid and Body-mounted
inication Devices- Part 1528: Human Models, Instrumentation and
res (Fi requenq range of 4 MHz to 10 GHz)", October 2020
b) KDB sssss4 R Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Conditions: F urther details are available from the Vaiidation Report at the end
of the certificate. Al figures stated in the certficate are valid at the frequency indicated.

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

L e De Col Dol (Callrated by e o) uied Gty Feed Point impedance and Retum Loss: These parameters red with the dipol
Sandard Chriea Sched peon . um Loss par: are measured w ipole
o ":::!s — bopnpil il o e positioned under the liquid filled phantom. The impedance stated is transformed from the
Power senso 24:8ep21 | Q. ) B0ps measurement at the SMA mnnmr ln the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7484 26-Jan-22(SPEAG No EX3-7464_Jan22) Jan-23 reflected power. No uncertainty req
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-60007) Jan-23 «  Electrical Delay: One-way dﬂhy DIMQH the SMA connector and the antenna feed point.
No uncertainty required.
Secondey Sandunts | 8 o ) SARmeasursd: SAR measured at the stated antenna input power.
ey P Ty S e s + SR normazed: SAR as measured, nomalzed (o an input power of 1 W at the antenna
connector
Network Analyzer ESO71C | MY48110673  14-Jan-22 (CTTL. No.J22X00408) Jan-23 = SAR for nominal TSL parameters: The measured TSL parameters are used 1o calculate the
nominal SAR resuft
Name Function Signature
Calbrated by: Zheoding SAR Test Engineer 1 ‘5 The reported uncertainty of measurement s stated as the standard uncertainty of
Measurement multplied by the coverage factor k=2, which for a normal distribution
Reviewsd by: s L S m}; 4 Corresponds to a coverage probabilty of approximately 95%
Approved by. Qi Dianyusn SAR Project Leader =X~
Issued June 13, 2022 |
the lateratory. |
Certficate No: Z22-60185 Page l ofe Centificate No: 22260185 Pagezof
" in Colaboration with
Ty wrwrs CAICT ‘TTL speag CAICT
'CALIBRATION LABORATORY S S

A 052 ol Rt Mildin D e, 1019, Chion

s Mapiwenciktaces
Moasurement Conditions .

DASY Version oAsYs2 82104

Extrapolation Advanced Extapoistion

Phantom Trile Flat Phantom 5,1C

[ oitance Dipote Comer-1sL | 0mm wn Spacer

Zoom Scan Resowution | eorsesom

Frequency | oozt
Head TSL parametors.

ted

== Temporature | Permativity Conductivity

Nominal Head TSL parametars zoc | w0 1.40 mhaim

Measured Head TSL parameters @0:02°C 99:6% | 130mhamz6%

Fn:mm.mmnemmmn.m aec | —
SAR result with Head TSL

s cm’ (1g)otresdTSL | ‘Condition T |

SAR mesaured | 2s0mwinpuapower | seswig

SAR for nominal Hoad TSL parameters. normalzedio W | 40.0 Wikg £ 18.8 % (k=)

SAR averaged over 10 cm’ (10.g) of Hesd TSL. | Conditon

SR mossureg | zs0mw ot power Sra g

| 84R for pominal Hesd TSL. paramesers [ omeuesotw | 208wWikgs 187 % e2)
Cenficate No: 22260185 Page3ofn

s

52 sl o, i D, B, 1019, oo
et +H6-10-4230463.
Pt e \apienitacen

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Hoad TSL

[ impedance, sransformed i foad point. | 51204 7580
| Rotum Loss | -22408

General Antenna Parameters and Design

Electrical Delay (one direction) 1109 0.

After ong term use with 100W. only a sig 9 ipo
be measured.

The center ns foeding y

of the dicole DC-signals. On same
of the dipoles, o P g when loaded
sccording to the " paragragh e not
y thes change.
y the soldered

‘connections near the feed-point may be damaged.

Additional EUT Data

Manutactured dy SPEAG

Certificate No: Z22-60185 Page sof6
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DASYS Validat

n Report for Head TSL Date: 2022:0607

Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 S/ =39.85; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvE(8.18, .18, 8.18) @ 1900 MHz; Calibeated:
20220126
Sensoe-Surface; | 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sa1556; Cali

Phantom: MFP_V5.1C (20deg

probe til); D 000 P51 Cx; Serial: 1062
DASYS2 52.10.4(1535); SEMCAD X 14.6, umm )

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

Reference Value = 99.99 Vim; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 18.6 Wkg

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

Smallest distance from peaks to all pnmu 3dB below = 9.2 mm

Ratio of SAR at M2 to SAR at M1 = %
Maximum value of SAR (measured) = 15.

a8

0

-3.48

6.95

1045

13.93

L | s

0dB =156 Wikg = 11.93 dBW/kg

Centificate No: 72260185 Page Sof's
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Ad: No.52 HuaVuanBel Roas, Haidisn Disict Being. 100191, Chin
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Impedance Measurement Plot for Head TSL
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Clent SGS-CN Cortificate No:  222-60186
'CALIBRATION CERTIFICATE
D2000V2 - SN: 1041
Calbration Procedureis) —
Calibration Procedures for dipole validation kits
Calibraton date: June 8, 2022
This calbeation Certficate documents the traceabiy fo nationsl standards, which realze the physical units of
. the follwing
pages and are part o te cerifcate

All calbrations have been conducted in the closed laboratory facility: environment temperature (22:3)C and

humidity<70%

Primery Standards [T Cal Date (Caliratod by, Certficate No) __ Scheduled Calioration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No J21X08326) Sep-22
Power sensor  NRPES 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22

SN 7484 _Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No 222-60007) Jan-23
|
Seccndary Standards | ID# Cal Date (Calibrated by, CertficateNo) __ Scheduied Caiibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No J22X00409) Jan-23
Network Analyzer ESC71C | MY48110873  14-Jan-22 (CTTL, No J22X00406) Jan-23
Name Function Signature

Caltrated by: Znao Jing SAR Test Enginoer 1 T

Reviewed by: Lin Hao ‘SAR Test Engineer ﬁp%

Approved by: Qi Dianyuan SAR Project Leader —Seau.

Issued: June 13, 2022
L This exceptin of
Conifcse No: 22260186 Page tof

‘TTL speag CAICT

A No.S2 hes Yol Roud, Habdin Disrict, g, 100191, Chisa
Tel +B10462304673-2117

ol clcbmamloom b wwwcsct
Glossary:

TSL tissue simulating liquid
Conve sensitivity in TSL/ NORMx.y.z
NIA not applicable or not measured

Calibration is Performed Auo'dlng to lho Followmq Standards:
a) IEC/IEEE 62209-1528, °
Rate of Human Exposure to Radio Fvequeno/ Fmd- fwm Hand-heid and Body-mounted
less 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

mmoa Applied and Interpretation of Parameters:

«  Measurement Conditions: Further details are available from the Validation Repnn -l the end
of the certificate. All figures stated in the certificate are valid at the frequency in

+  Antenna Parameters with TSL: The dipole is mounted with the spacer to posmnﬂ o food
point exactly below the center marking of the flat phantom section, with the arms oriented
paraliel o the body axis.

«  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

positioned under the liquid filied 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 powe:

+ SARnormaized: SAR as measured, normalzed 1o an input power of 1 W a the antenna
‘connector.

+  SARfor nominal TS parametors: The measured TSL parameters are used 1o calculte the
nominal SAR resul

—

The reported uncertainty of measurement s stated as the standard uncertainty of

Measurement multipied by the wverwn factor k=2, which for a normal distribution
to of
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Measurement Conditions
DASY far

Appendix (Additional assessments outside the scops of CNAS L070)
onpage 1
[ DASY Version T DASYEZ T 1 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapclason |
—d Impedance, transfomed to feed poirt
Phantom Tribo Flat Phantom 5.1C roy - I i
! tum
Distance Dipole Center - TSL 10mm with Spacer 1 = I e
Zoom Scan Resolution dx, . dz « 5 mm ] General Antenna Parameters and Design
Frequency 2000 MHz 2 1 MHz
— e } T
Head TSL parameters
Temporature | Permittivity Conductivity After ong term use with 100W the
= - — be measured
Nominal Head TSL parameters | =moc | wo 1.40 mhoim
Measured Head TSL parsmeters | @oz02c | 402:8% | 138 mhoim 6% | ‘The dipole is made of standard semiigid coaxial cable. The center conductor of the feeding ine is directy.
o o < DC-sigais. On some
Head TSL. temperature change during est| <10 G | = of the dipoles, S end capeare added o 1 dce s in order o mprove matching when oaded
T sccording to the position as explsined in the “Measurement Conditons” paragraph. The SAR data are not
SAR result with Hoad TSL Secied by tis change. The overah iele e o oo according to the Standard,
h"‘J"“""" 1 cm’ (19)of Meaa TSL. Dol ] ‘connections near the feed-paint mwy';-uzmaw e e seaere
R messred 25 MW put powar 104 Ving
SAR for nomnal Head TSL parameters nocmalizedto IW | 41.8Wikg £ 188 % (ke2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Y
SAR measurod 250 mW ingut powes 530wy artaciured by SPEAG
‘SAR for nominel Hesd TSL parameters romalzedio W | 213Wikg 2 187 % ) |
Centificate No: 222-60186 Page3of6

Cenificate No: Z22-60186 Page sofé

Criees calcT G calcT

A No 52 s Vusnet Rewd, Hudian Disrict, Being. 100191, i 08 X0 5 Yl Ko, Hodn i, i, 100191, Chic
et +36.10.62304613-2117 ot Tel: B 10-42104633-
il chinanlcon g caktacn =

e cxiption | Sapiivomascincen
DASYS Validation Report for Head TSL Date: 20220606
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000V2 - SN: 1041
Communication System: UID 0, CW: Frequency: 2000 MHz: Duty Cycle: 1:1
Medium parameters used: f = 2000 MHz: o = 1.392 Sim: &, = 40.21; p = 1000 kg/m’
Phantom section: Right Section ’

S TR R T T =
NERL

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) 0

DASYS Configuration:

" o EXSDVA - SN7464; ComF(L2,8.2,82) @ 2000 M Callbras |22

I Surface Detection) | b
Electronics: DAE4 Sn1556; Calibrated: 20220112 pips
Phantom; MFP_V5.1C (20deg probe tilt); Type: QD 000 PSI Cx; Serial: 1062
« DASY5252.104 A(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 = 103.4 Vim; wtr Drift =0.03 dB

Peak SAR (extrapolated) = €
SAR(1 g) = 10.4 Wkg; SAR(10 ) = .3 Wikg

Smallest distance from peaks to all points 3 dB below = 9.1 mm
Ratio of SAR at M2 to SAR at M1 =
Maximum value of SAR (measured)

a8
0
372 oz S coneem|
743
|
s
1496 |
|
e [€
0dB=163 Wikg = 12.12 dBW/kg
Centificate No: 222-60186 Page Sof s Cenificate No: Z22-60186 Page 6o
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Client SGS-CN Cortificate No:  222-60106
Py 2
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
NA not applicable or not measured
Ot fr gy FFZ11.003.01 Qe
-) IECIIEEE uzon-isze Procedure for The Specific Absorption
| | juman Exposure to Radio Frequency Fields from Hand-held anﬂ Body-mounted
Oulfcsion dein March 31,2022 vwmcm:mnumom Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certficate documents the traceability to national standards. which reakze the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
)T o y are given on the following
pages and are part of the certiicate Additional Documentation:
©) DASY4/5 System Handbook
Al calibrations have been conducted in the closed laboratory facility. environment temperature (22+3)C and WWIMIW Parameters:
humidity<70%. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (M&TE criical for calioration) «  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
Primary Standards D Cal Date (Callbrated by, Certificate No)) __ Scheduled Calibration parallel to the body axis.

Power Meter FW 108277

Power sensor | NRPSS | 104261
Reference Probe EXSOVA | SN 7307
DAE4 ! SN 1888

Secony bt 122
Signal E4438C | MY49071430

« Feed Point Impedance and Retum Loss: These parameters are measured with the dipole

:4-3»: (22 :JZ::DBJZC] Sep-22 positioned under the liquid filled phantom. The impedance stated is transformed from the
4-Sep-21 (¢ J21X08328) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
28-May-21(SPEAG No,EX3-7307_May21) May-22 reflected power. No uncertainty

12-J8n-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
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

Cal Date (Calibrated by. Certificate No) Scheduled Calibration

13-Jan-22 (CTTL, No J22X00409) Jan-23 connector.
Network Analyzer ESO71C | MY48110873  14~Jan-22 (CTTL, No.J22X00406) Jan23 . mmﬂm The measured TSL parameters are used to calculate the
Name Function
Quitomiedty: h“l im‘m ‘ nM:uunmom ;mwdu:m coverage lh:al‘uhn:; :ﬁ: ;v‘:d::w:m |
o e ‘l IIMM " Corresponds to a coverage probability of approximately 95%. |
L 2 ' I ;
F i aa

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

Issued: Apnil 6, 2022 '

Certificate No: 722-60106

Cenificate No: 222-60106 Page 2066

& L“f..‘.;:_.;_g_ CAICT Crriess CAICT

A 52 Mo RVl Do e, 10191, o A X3 Yol R i D, B, 10191, s
Tek 180D B 810423048 Tek 1861043063320 Fax: +86-10423040-
oo reor gl ot ooty Emait olchimtlcon  hp/wwwehinasion
‘.-Ilmm:. i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapoiation Advanced Extapolation [ |
Phantom Trgle Flat Phantom 5.1C | 1 [Impedance, ranstormes o feed port [ 4920-4560
Distance Dipole Center - TSL 10mm | with Spacer [T .
Zoom Scan Resolution dx. dy. dz =5 mm | General Antenna Parameters and Design
Frequency 2300 MHz £ 1 MHz
Electrical Delay (one direction) 1,083 na |
Head TSL parameters
T
Temperature | Permitivity Conductivity After long ferm use with 100W radiated powes, only a slight warming of the dipole near the feed-pont can
Nominal Head TSL parameters 20°c 95 167 mhoim
Measured Head TSL parameters @20202)°C 308:20% l‘mWMtC\ The dipole is made of standard semirigid comxial cable mmrmdmmwn-m
< . connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signais. On
Head TSL temperature change during teet 10°C [ — umm.mmmnmnnm-mmmnmmnmww
‘according fo the position as explained in the “Measurement Conditions™ paragraph. The SAR data are not
SAR result with Head TSL R thia changs. 4 10 %o Sesider,
AR 3o (1 g)of Heed TSL ] I vwv;.mnnp::y ‘ams. because they might bend or the soidered
SAR measured 250 MW input power 124 Whg
SAR for nominal Head TSL parameters nomalizedto IW | 48.2 Wikg £ 18.8 % (kw2)
SAR averaged over 10 ¢m’ (10.g) of Head TSL | Condition Additional EUT Data
SAR measured | 250 mw input power 588 Wag Manutacturec by SPEAG
SAR for nominal Head TSL parameters | nomalzedtotW | 234Wkg2 187 % (ke
Centficate No: 22260106 Pagedof S binchisld
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Tek: +86-1042304633-2079  Fax +86-10-423048:
Fomal. cit)a<himast com gy o chisar]
DA.\Y‘ Validation Report for Head TSL Date: 202203-31

: CTTL, Beijing, China
nn Dipole 2300 MHz; Type: D2300V2: Serial: D2300V2 - SN:
Communication System: UID 0, CW; Frequency cle: 1:
Medium parameters used: f= 2300 MHz; 0 = 1.702 $/m; & = 39.’ = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
20210526

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

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

»  Phantom: MFP_VS.1C (20deg probe tilt): Type: QD 000 PS1 Cx; Serial: 1062

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

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

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

Peak SAR (extrapolated) = 24.8 Wikg

SAR(1 g) = 12.4 W/kg; SAR(10 g) = .88 Wikg

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

Ratio of SAR at M2 10 SAR at M1 = 50.4%

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

® —
0
-
8.34
1250 j
4667
e [& =
0dB =203 Wikg = 13.07 dBW/kg
Centificate No: 22260106 Page S of 6

‘TTL speag CAICT

Adt: o 2 ool Reud.Hoido Dl B, 00191 China
Tek: +86-10-62304631.207%
el cth e chinattl com M wwnchinatcn

Impedance Measurement Plot for Head TSL

TS Uoy Wy 5060387 4a¥ 36003 DT
=

ST, 9000 o

£
A\

t mt2i0e S5 T e o B
Centificate No: 72260106 Page s of 6

1.10 D2450V2 - SN 817

% \n Coibornion vl <, PEAT
ZN CAIBRATION
48 o33 omNombl Rrad Hosdn Dl B 6011 < ChAS L0870
Tek 136 10D0UIII1T  Fa 86-106230463)-

Al calibratons have been conducted In the closed laboratory facility. environment temperature (22:3)C and

humity<70%.

‘Cafibration Equipment used (MATE critical for calibration)

Primary Standards D Can(gnmby cmncuuuiisgmmmum
Power Meter  NRP2 108277 24-Sep-21 (CTTL. No J21X08328) Sep22
Power sensor  NRPSS 104291 24-Sep-21 (CTTL. No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No Z22-80007) Jan-23
Seconcary Stancards D Cal Date (Calibrated by. Certficate No.) Scheduled Calibraton
Signal Generator E4435C | MY49071430  13-Jan-22 (CTTL, No. J22X00408) Jan-23
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No J22X00406) Jan-23

Name Functon Signature

Calibeates by Znao Jing | SAR Test Engineer 4 1

Revewes by Untao | 8AR Tost Engineer S

Approved by: Qi Dianyuan | SAR Proect Leaser _gg,4f_\d

Issued. Apeil 8, 2022
This calibration certificate shall not be reproduced except in full withou written approval of the ladoratory

Certificate No: 222-60107 Page | of 8

CTTL spesg CAICT

Add: No.52 VYl Rowd, Hukian Disict, eijing. 100191, Chisa
Tek +B6- 1062304633209 Fan: +86-10-62304633-2504

Email ctlichinatcom Wity e chinattcn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured
is to the
a) IEC/IEEE 622091528, Procedure Iov The of Specific Absorption

Rate of Human Exposure to Radio Frequency Fiekis 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

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

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

e Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly beiow the center marking of the flat phantom section, with the arms oriented
paraliel 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
mulurmnum\n SMA connector to the feed point. The Return Loss ensures low

power. No uncertainty required.

. Ebmu D'lay 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

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

4,
The reported uncertainty of measurement is stated as the standard uncertainty ol
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 95%. |
J
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st ot Appendix (Additional assessments outside the scope of CNAS LOST0)
DASY astar '
DASY Version I DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation | Advanced Exvapotation T
| impedance. transformed 10 feed 1
Phantom | Trigle Fiat Phantom 5.1C | =y = o
— ‘l‘uﬂllﬂl -28508
Distance Dipole Center - TSL 10mm with Spacer —— T e
Zoom Scan Resolution o g, dz=Smm General Antenna Parameters and Design
Frequency 2450 MMz 2 1 MHz
[ ectncas Detay one drecson) | 1,008 s
Head TSL parameters
and appiec
Tomporstwrs | Permitiviy Conductiviy After Jong term use with 100W radiated power, only @ siight warming of the dipole near the feed-point can
e measured.
Nominal Head TSL parameters 20c | ™2 1,80 mhoim
Messured Hoad TSL parameters 220202 C 25:6% TP mOm 0% mm-muwmnmm The center conductor of the feeding line is directly
- connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
Hoad TSL temperature change during test| <10 °C = — of the dipoles, smal end caps are added to the ipole arms in order fo improve malching when loaded
— according 1o the positon as explained in the “Measurement Conditions” paragraph. The SAR data are not
SAR resut Tai lcted by this change. The ovral dipol length i sl acoording o the S
5 excessive force must be applied arms, 'bend or the soidered
| SAR averaged over 1 cm’ (1 g) of Head TSL Canditon _ Connectons neas e eed oot may be ds s b
SAR measured 250 mW Input power 132wWag
SAR for nominal Hesd TSL parameters nomalzedto TW | S30Whg 2188 %
! ) Additional EUT Data
SAR averaged over 10 cm’ (10.g) of Head TSL. Congton
‘SAR measured 250 mW input power 815 Wag Manutactured by | SPEAG
SAR for nominal Head TSL parameters nomaized o IW | 247 Wikg £ 18.7 % (ke2)
s st W Centificate No: 22260107 Pagedofs
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DASYS Validation Report for Head TSL Date: 20220401

Test Laboratory: CTTL, Bejjing, China
DUT: Dipole 2450 MHz; Ty,

Communication System:

Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:

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

2021-05-26

«  Sensor-Surface: |.4mm (Mechanical Surface Detection)
+  Electronics: DAE4 Sal556; Calibrated: 2022-01-12 i
+ Phantom: MFP_VS.IC (20deg probe tilt);

DASY52 52.10.4(1535);

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=Smm, pm 3 mten o3

dy=Smm, dz=Smm

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

D2450V2; Serial: D2450V2 - SN: 817
0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: { = 2450 MHz; o = 1.79 S/m; & = 39.52; p = 1000 kg/m’

Impedance Measurement Plot for Head TSL

TP HAY Uy Wag Y0067 Na¥ 550088 ALY
ST LA A

ype: QD 000 PS1 Cx; Serial: 1062
SEMCAD X 14.6.14(7501)

Peak SAR (extrapolated) = 27.0 W/kg
SAR(1 g) = 132 W/kg: SAR(10 g) = 6.15 W/kg
Smallest distance from peaks to all points 3 dB below = 8.9 mm &3
Ratio of SAR at M2 to SAR at M1 =49.2% —— 4
Maximun value of SAR (measured) = 22.1 Wikg
a8
0
e rem—— o e P
-8.80
-13.18
-17.59
e | & .
0dB =22.1 Wkg = 13.44 dBW/kg
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TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured
Calibration Procedure(s)
FFZ11:003:01 is to the
a) 'I‘E'(.:.nstse 62200-1528, Procedure for The of Absorption
Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31, 2022 Communi Devices- Part 1528: Human Models, m\.v...:&«""m

mmmmmmnmmmmwmmd
with y are gh the following

(8N

pages and are part of the certificate.

All calibrations have been conducted in the closed Iaboratory facility: environment temperature (22:3)C and

humidity<70%

Caiibration Equipment used (MTE critcal for calibration)

Procedures (Frequency range of 4 MHz to 10 GHz)", October 2!

ures (f
b) KDB 865664, “SAR Measurement Requirements for 100 MHszGHz'

Additional Documentation:

c) DASY4/5 System Handbook

IM Applied and Interpretation of Parameters:
Measurement

stated in the certificate are valid at the frequency indicated.
Antenna Paramefers 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.

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

Primary Standards D# Cai Date (Calibrated by, Certificate No) __ Scheduled Calibration
Power Meter NRP2 108277 24-Sep-21 (CTTL, No.J21X08328) Sep22 « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
— 1odth | ~ i i o positioned under the liquid filled phantom. The impedance stated is transformed from the
e g0t §P19ea1 CTI, nex20) Sep- mlmmnl at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DVA | SN 7307 | 11 26-May-21(SPEAGNo.EX3-7307_May21) May-22 refiected power. No uncertainty required
DAE4 SN 1856 | 1| 12an-22(CTTL-SPEAGNo 222-60007) Jan-23 «  Electrical Delay: Onmyawybm.unmswmmdn-nmn-hoapom
No uncertainty req
Slanderds: Scheduled Calibration . Mﬂmwm-wmnmmm-mnunmpm
E 23 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY46110673  14-Jan-22 (CTTL. No.J22X00408) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function [ |
Cakibrated by 2z .' SAR Test Enginesr i The reported uncertainty of measurement is stated as the standard uncertainty of
& I ‘i‘ mmm“ multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by Lin Heo SAR < M 1o a coverage probability of approximately 95%.
R < ‘
Approved by - = 1
oomman | |sarPriec s e |

Issued: Api 8, 2022 ‘

Centificate No: 722-60108
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CAICT [ @ CAICT

Add: No.52 HuaYeanBiei Road, Haidian Diserice, Beijing. 100191, China

A4t No52 los Vbl Ko Hadin Disic. eing. 1019, e
Tok 40 10AIEI020TS | Pk SBE1OI0 2804 Tek +86-10.6200413009  Fax: 488-10-42304413-2504
el colichinaticom  bap Emai cul b v chiastcn
Mwmu Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version | DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Exvapolaton
= s [ impegance. wranstorme t teed pomt l 4950-8.490
Distance Dipole Center - TSL 10mm | with Spacer L e aw.
Zoom Scan Resolution | dx. dy, dz =S mm 1 General Antenna Parameters and Design
Frequency | 2somuzime | -
lectrical Delay (one dwrection) 1053 ns
Head TSL parameters
T
Temperaturs | Permittivity Conductivity After long term use with 100W radiated power, only @ siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | o 196 mho/m Pa mansnd
Measured Head TSL parameters. 220:02°C | 387:6% | 1s8mhomzo% mm-mummmm The conter conduckr o e fesding ine s decty
Heed TSL temperature o] <o = = s therefore short-circuited for DC-signals. On some
Smgn dube I umm“wmmnmnuammnmnwmw
position as explained in the The SAR data are not
SAR result with Head TSL affected by this change. The overall dipole length is stil according to the i
o’ garm | s ] Sxcesave lorce must be sppled to e dpcie arm. might bend or the soidered
SAR measured 250 mW input power 137 Wik s *
SAR for nominal Head TSL parameters | nomatzedto 1w 54.8 Wikg £ 18.8 % (k=)
SAR averaged over 10 cm’ (10 g) of Head TSL | Conditon Additionsl BUT Deta
SAR measured 250 mW
NPUt power 812 Whg by [ SPEAG
SAR for nominal Head TS parameters nomatzedio W | 2486 Wikg 2187 % (k)
Certificate No: 222-60108 Page sofs Certifioats No: 222-60108 Page 4 ofs
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DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V 11ss
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 S b eshescnasthessndin)
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) el

DASYS Configuration:

Impedance Measurement Plot for Head TSL

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

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

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

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

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

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

Peak SAR (extrapolated) = 29.0 W/kg

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

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

Ratio of SAR at M2 to SAR at M1 = 47.%

Maximunm value of SAR (measured) = 23.4 W/kg { f
@ f— = — =
0
<7 Ll = 2 E —-‘tl it I
2.40
a4
188
2s | & '
0dB = 23.4 Wikg = 13.69 dBW/kg
Certificate No: 22260108 Page sof's Centificate No: 222-60108 Pagesof 6
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S CALIBRATION LABORATORY IA 7 CALIBRATIN —
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R TR B S ‘ : a !
i TSL tissue simulating liquid
ConvF sensitivity In TSL / NORMx,y.z
Objoct D5GHzV2 - SN: 1095 NA not applicable or not measured
Callbration Procedure(s)
FRZ1100301 Calbration is Performed According to the Following Standards:
Calibration Procedures for dipole validation Kits 62209-1528, rocedure for T) of Specific Absorption
: Rate of Human Exposure 1o Radio Frequency Fields. rom i ol and Body-mounted
Gollraton dule: e 1, 2022 Wieless Communicaton Devicss: Par 1526 Huran Modes nsrumertaton and
res (Frequency range of 4 MHZ to 10 GHz)', October 2020
This calibraton Cerificate documents the tracsabity to national standards, which reaiize the physical units of Mgt e Bl ent Requirements for 100 MHz to 6 GHz"
pages and are pat of the cartcate Additional Documentation:

) DASY4/5 System Handbook
Al calibrasons. have been conducied in the closed laboratory facility: environment temperature (22431 and

Pumidiy<70%. Mechade Applied and Interpretation
* S ssuroment Condons.Futther el ars avalabl fom the Valaton Report at the end
& TS i of e carticata, Al figuro staled i the corticate aro vab a e froquoncy acated:

« 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, Certificale No.) __ Scheduled Calibration paraliel to the body axis.

Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22 « Feed Point Impedance and Return Loss: These parameters are measured with the dipole

Powar sensor NRPES | 104201 24-Sop-21 (CTTL, No.J21X08326) Sep22 positioned under the liquid filed phantom. The impedance stated is transformed from the

SN 7464 Jan22) Jan23 m":::r:mem El::: smwm |D the feed point. The Return Loss ensures low
7 power. No uncertainty req
basg N300 B 2ACTILEPEAGNOZ2 00T, iy «  Electrical Delay: One-way delay balweeﬂ the SMA connector and the antenna feed point.
No unceriainty uqum
Secondary Standards. o# Cal Date (Calibrated by, Certificate No.) __ Scheduled Cafration .« SAR AR measured at the stated antenna input power.
4438C | MY49071430 TTL, No. J22X00409) Jan-23 . nommlm SAR ‘as measured, normalized to an input power of 1 W at the antenna.
E! MY46110673 TTL, No.J22X00406) Jan-23 ‘connector.
«  SAR for nominal TSLMMI‘!S The measured TSL parameters are used 1o calculate the
nominal SAR res:
Name Function
g by: Znao Jing SAR Test Engineer ?t 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: LinHeo ‘SAR Test Engineer «af;;{; c to 8 coverage probabily of 95%.
Aooredby: Q4 Dianyuan SAR Project Leader =
Issued: June 6, 2022
the laboratory.
Cenificate No: Z22-60187 Page 1 of 10
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Measurement Conditions Head TSL parameters at 5300MHz
for 1
DASY Vorsion Dasvsz s2.104 Tempersture | Permitiity | Conductivty |
Extrapolation Agvanced Extrapolation Nominal Head TSL parameters 20'c 89 | 476 mhaim
Phantom Trple Flat Phantom 5.1C Messured Hesd TSL parameters (20202)'C 38216% | AT3mhome6%
Distance Dipole Center - TSL 10 mm wen Spcer Hoad TSL temperature change during est|  <10°C - | =
Zoom Scan Resolution Gudy=4mm. az=14mm | Graded Ratio= 14 (Z drection)
00T+ T Ve SAR result with Head TSL at 5300MHz
5300 e + 1 e 1 cm’ (1 g)otHena TSL Condion
saseney ol g ‘SAR moasured 100 mN input power 794 wikg
600 bbie £ Vol SAR for nominal Head TSL parameters normalzedto TN | 79.1 Wikg 2 244 % (ke2)
Head TSL parameters at 5200MHz SAR aversged over 10 cm’ (10 ) of Head T5L. Conditon
— SAR measured 100w 221w
= = mesu Inpus power )
‘SAR for nominal Head TSL parameters nomaizedio W | 226 Wikg £ 24.2 % ke2)
Nominal Head TSL parameters n0'c 360 486 mhaim
Messurod Head TSL parameters (20:02'C 3426% | aR2mromis% Head TSL parameters at 5500MHz
Head TSL tamperature change during est | <10°C — =
- Temperature | Permativity Conductivity
SAR result with Head TSL at 5200MHz Nominsi Head TSL parameters 20°c 318 496 mhoim
cm’_(1g)of Head TBL Soullin Massured Head TSL parameters @20102)°C MB26% | Asimhami6%
ot ) ST o i LTIy Head TS tomperature change during test| <10 °C = -
‘SAR for nomingl Head TSL paramatars nomalizedto W | 77,6 Wikg £ 24.4 % (k2]
‘SAR averaged aver 10 cm’ (10.9) of Head TSL. Condtion R result with Head TSL at 5500MHz
SAR mossured 250 mW input power 222Whg cm’ (1g)of Hasd TSL Condies
SAR measured 100 miK input powar 828 Wika
‘SAR for nominal Head TSL parameters normalizedta W | 221 Wikg £ 242 % (ke2)
‘SAR for nominal Head TSL paramelers normelized o TN | 825 Wikp £ 244 % (ke2)
SAR averaged over 10 o’ (10,0 of Head TSL Congiion
SAR meosured 0w mptpower | 234Whg
SAR for nominal Head TSL parameters nommalzed to IW | 22.3 Wikg £ 242 % (k2)
Certficate No: 22260187 Pagedof 10 Certificate No: 22260187 Pagedof 10
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Appendix (Additional assessments outside the scope of CNAS L0570)

Head TSL parameters at S600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomperature | Permittiviy | Conductiity
Nominal Head TSL parameters 20°'c 385 507 mhoim Imoodance. yansformed o feed point | 46105030 |
Moasured Hoad TSL parameters 220102)°C M7:6% | S0Smhames% | Retum Loss | ) |
Wesd TSL <o = =
— Antenna Parameters with Head TSL at 5300MHz.
SAR result with Head TSL at 5600MHz ——
o (1gotineaToL Condiion padance, Caratonmed o e pout T wa02420
AR oo T T T [Foam e e |
‘SAR for nominal Mesd TSL parameters nomaized 1o W | 808 Wikg 2244 %,
> = e e Antenna Parameters with Head TSL at 5500MHz
SAR averaged over 10 cm’ (10 g) of Head TSL. Condition
A mosnrsd W | 2weg [romsern veiomed s rion I T
AR oo o T parairs e R YT YT [eaemioon \ e
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz.
Temperature Permittrvity Conductivity ,i,_m ransiormed to feed paink \ 54.50- 4.80)0
NominalHoad TSL parsmetars zoc D) 527 mhom [Fesmmies I )
Messured Head TSL parameters @20202)°C | wAze% | s2smomest ’
Head TSL tamperature change during test|  <1.0°C — = Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, transtomed to feed port 5150-5610
o’ (1 ghot Hend TBL Condeon ‘Rt Loss -24548
s T (remen
SAR for nominal Hesd TSL peramelers nomsitzodto TN | 767 Wikg £ 244 % (ke2)
SR varaged over 10 cr’ (19,9) of Hesd TSL Gondtion B
SAR measured 100 mW gt power 216 Wi
SAR for nominal Head TSL parameters normalzed o I | 21.5 Wikg £ 242 % (ke2)
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‘General Antenna Parameters and Design

Electrical Delsy (one drection) | oot ]

1

g
be measured,

The DC-signals. On some
loaded
the " paragraph
affected by this change. ol

of the dipoes,

‘connections near the fead-point may be damaged.

Additional EUT Data

[endecirsaty srers
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DASYS Validation Report for Head TSL Date: 2022.06.01

Test Laboratory: CTTL, Bafing, China

DUT: Dipole 5GHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1095
Communication System: CW; Frequency: 5200 MHz Frequency: 5300 MHz.
Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MNZ Duty Cycle: 1:1
Medium parameters used: f = 5200 MHz;

=5.247 Sim; & = 34.42; p = 1000 kg/m?®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/EC/ANSI C63.18-2007)

DASYS5 Configuration:

«  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) 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 Dmmn)

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

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

. DA.SV52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration /Pin=100mW, d=10mm, f=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 dB

Peak SAR (extrapolated) = 31.5 Wikg

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

‘Smallest distance from peaks to al 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: 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
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

Dipole Callbration /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 = 65.08 V/m; Power Drift = -0.07 d8

xtrapolated) = 35.2 Wikg

SAR(1 g) = 8.12 Wikg; SAR(10 g) = 2.3 Wikg

Smallest distance from peaks to all points 3 d8 below = 7.2 mm

Ratio of SAR at M2 to SAR at M1 = 62.5%

Maximum value of SAR (measured) = 19.1 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, ¢z=1.4mm
Reference Value = 62.13 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 34.8 Wikg

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

Smallest distance from peaks to 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 ARED
0.dB = 18.7 Wikg = 12.72 dBWikg
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2 DAE4 - SN 1245

Scrrma b Parinr Engroera A0 s p e a g Callbration Laboratory of - .
P — T —— Schmid & Partner Servce susae desionnage
o v van T Engineering AG Sarisio sizzero & wraturs

Znugnscnatrasae &3, 3004 Zurich, Swezerand Swiaa Cateation Service
Accrediied Uy e Swss Accrediaton Senvce (SAS) Accreditation No.: SCS 0108
IMPORTANT NOTICE
Clent SGS-CN (Auden) Cartiicst No: DAEA-1245_May22
USAGE OF THE DAE4 [CALIBRATION CERTIFICATE ]
The DAE unit is & delicate, high precsion instrument and requires careful treatment by the user. There are no bitoo! DAE4 - SD 000 DO4 BM - SN: 1245
y ngo over igniening G proomcurms) QA CAL-06.130
tho thveads insce e DAE fo wear out data
Casbraton date: May 30,2022
|MEmn—yh¢ﬂ hese magnets vawmuum-maumbmwmnmam
latod in the E-stop. lumMElthm me‘vlﬁdlmpmnlmm
‘Repair: Minor However,
' repei ovg
DASY Configuration Files: Since the exact values of the DAE input resistances. as measured during the o
DASY software.
ha comesponang configuration fie. Calbratcn Equement used (MBTE critcal for caltranon)
[mportant Note: Fmary |04
w:n:nly and calibration is vold if the DAE unit is disassembled partly or fully by the (oo e Py iAo No3Te o
\Cnﬂ
[—r— |ioe
‘o DAE Catbratin Unt 5 UWS 053 AA 100124490 22 i howse n e chece:Jan 23
't Note: Caceston Bax V2.1 S5 UMS 006 A 1002 24~Jan2 i housa check) n house check: Jan23
[Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
Istop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.
important Note:
{To prevent damage of the DAE probe connector pins, use great care when installing the
|probe to the DAE. Carefully connect the probe with the connector notch oriented in the Nawe Function Sgnanre
imating position. Avoid any rotational movement of the probe body versus the DAE Caltrated by Dismichars Swden Lasoraany Tickakclon _@k’ |
\while turning the locking nut of the connector. The same care shall be used when |
the probe from the DAE.
v pe— Pa— Wl
3 VR oy
‘oo May 3, 2022
TN_EH100308AE DAE4 docx 07032019
(Cortficata No: DAE-1245_May22 Page tof5
DC Voltage Measurement
Calibration Laboratory of NDJ:!wwmr Rasohstion nominal
Schmid & Partner High Range: uﬂe- uw umw- ~100...4320 MY
Engineering AG Low Range: 158 = =
Zeughausstruase 43, 8004 Zurich. Switseriand Dmmmlm[ml Mw!m“m-:sm Mﬂsllhsilr- Ase
Ackredted by P Swies Aocreolalin Sarvos (SAS) Accroditation No: SCS 0108 [[calibration Factors X ¥ ] z
High Range 405,265 £ 0.02% (<-2) | 400,974 1 0.02% (k=2) | 405,082 % 0.02% (hed) |
Law Rangs 359534 4 1.50% (i=2) | 3 99608 & 1.50% (k=2) | 4.01015 £ 1.50% k=2) |

Glossary

DAE data acquisition electronics Connector Angle

Connectorangle  information used in DASY system to align probe sensor X to the robot

coordinate system. | connector Angle 1o e ueadin CASY systam 30.0°z1°
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 documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

«  DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in this
measurement.

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

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

« AD Converter Values with inputs shorted: Values on the intemal AD converter
coresponding to zero input voltage

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

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

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

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

« Power consumption: Typical value for information. Supply currents in various operating
modes.
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4. AD-Converter Values with inputs shorted
Appendix (Additional assessments outside the scope of SCS0108) DasY o Zor Time: 3. Fre
1. DC Voltage Linearity HighRarge (135) Low Rang= (LS8
High Range Diflarance (V) Error (%) Channel X 15984 17040
Channel X+ Ingut 19898445 e 00 P pr P
ChanneiX v lnput 2000458 228 01
ChannelX - Input 2000014 112 001 | Channel Z 16035 15353
GhannelY v Input Te908472 158 000
Chanmel Y+ input 2000122 00 ) 5. Input Offset Measurement
Ghannol Y- Input 2000305 IR 0t By mane Zaeo Time: s
ChannelZ___+Input 18989204 X5} 000 e S, Davision
‘Channel I + Input 2000309 098 800 ae V) min. ) | max. ) Y]
ChannelZ - Ingut -20001.73 a7 2.00 Channel X 100 018 198 048
Channel ¥ o 28 [ [
Low fange Feading () | _Difference V) Error (%) Channel 058 26 usa 050
Channei X+ ingut 2001 91 o 3
7 [
Channel X+ ingut 20251 o @ 6. Input Offset Current
Chanmei X~ input 97 oo st Noeiral It circuy ofset urrant o il chares: <256
[Channel ¥+ input 200205 058 [
Channel Y+ input a7 057 28 7. Input
Channel ¥ input 962 008 om Zarcing (kOhm) Woasuring (MG}
Channeiz -+ input ERE] 06 00 S X 200 200
ChanneiZ__+ input 20008 B 276 [ ™ oy
Channei Z - Input s s om ez o =
2. Common mode sensitivity 8. Low Battery Alarm Voltage
'DASY massuwarmar paramlars: Aufo Zara Tin: 3 sec: Massuing Sma: 3 sac o
Coramon mode High Range Low Rngs [Svpriy 1+ veer
Channel X 200 547 -TE3 Vo)
=0 saz 779
| Channal ¥ 200 -a88 8.2 9. Power ice ‘
0 I P Typical values Switched off (mA) | s‘-m: tmay | Transmitting (ma) |
Channel Z 200 -5.38 560 Dol {+ Vo) 2001 ikl
— 2 2 Suosly (- Ver) Er T | 5
3. Channel separation
DasY. A Tine: £
Toput Vostags (m) | Channol X (uV) | Ghennel ¥ ¥} | Chamnel 2 (av)
Channel X 20 5 w7 3
Channel ¥ 200 558 E aa
Channel Z 200 [0 N
Geriicatn No: DAE-1245 May22 Pags 3015 Garbtcata Nos DAEH- 1245 Wony22 Pagasots
Calibration Laboratory of PR o—— Calibration I.aboﬂlofy of = S Schwsaerscoar Katbanionss
Schmid & Partner C Serice suisse deioange Schmid & Part G Strvice suste desalonnage
Engmeevlng AG g e o araturs. Engmeenng AG g Seriio wztero  traura
el TP — S Cathcation ervce s sane 3, 0304 i, Sserand Swas Canmeation Sevce
T ———— Acersgiaton o SCS 0108
Accredio by the Swss Accrednston Servoe (SAS) Accrestation No.. SCS 0108
Cleet SR Cartncom no: EX3-7346_Mar22 Dloksay:

[CALIBRATION CERTIFICATE ] gu?ﬂg v e tetpopsined

Zensenity i TSL I NORMxy.2

ocP diode comprassion point
Otwet EX3DVA4 - SN:7348 cF crest factor (Tiduty_cycle) of the RF signal
AB,C.D modulation depandant inearizstion paramelers
Polarizstion o # rotatan around probe axis
[ — QA CAL-01.¥8, QA CAL-14 6, QA CAL-23.¥5, QA CAL-25.v7 Polarzation & that is 10 probe axis (at measurament center).
Calibration procadure for dosimetric E-fiekd probes 19.,8 = 08 nomal to probe axs.
Connecior Angle information used in DASY system ko sign probe sensor X 1o the robot coordinate system
Calibration is Performed According to the Fallowing Standanis:
Cabrasen e March 30, 2022 3) IECHEEE 62209-1528, o Of Human
e To Radks Froquaney Futte From Hie 1o At gy o Wrdoes Coemineaton Devces
a = Part 1428: Human Models, Instiumentation And Pracedures (Frequancy Range of 4 MHz to 10 GHz)", October
- pan ot he canfea

2020,
b) KDB 865664, “SAR Measurement Requiremants for 100 MHz to 8 Ghz"

| Melhom Applied and Interpretation of Pa
| NORLy.2 Assesed i € o poarzmon 900 Miz in TEM-cos: { > 1800 Miz- R22 wavoguide).
| NORMxy 2 are oy ermadite vaue, Lo tho unceriaintes of NORMX y.2 Goes not afec the £kt
uncataingy mevie TS 100 biow Con

+ MMz = NORMyz - bosvancy Rasponse Charl)

mplamaniad s DASY soware versors ser i 2. Tha unceranty o e aguency 193parsa s mcced
0 1ho stated uncertaity of ComF.
DCPxy.z: OCP are numerical Inearizstion porameters sssessed based on the data of power swoap wih CHY
=ignal (7o uncentanty required). DCP does not depend on frequency nor media.

* PAR:PAR I5 tha Paak 1o Average Ratio 1at &5 not calibrated bul delermined based on the signal
characteris

£ 37 ana iy < 7%

Cotrnton Equsmen uses (MATE cricet e catsomcn)

Axy.z: Bry.z: Cuy.z: Duy.z; VRuyz: A B, C, Dare numercal inoarzalion paramelers assessed based o
he ais ! depend on $requency nor
. VR s the maximum calbration range axpressed 1 RIS volage scross o doce
= ComyF and Boundary Effect Paramaters: Assessed in fal phantom using E-fieid (or Temparatura Transter
St o 800 Wiz 1 1100 woveGuicl 0O SONScol Sl Gt bose
measuromants for f > BOO MHZ. The same seluos are used for sssessment of é1o paramaters appbod for
oundary compansaton (8phe, dsih) of wich yical uncstany valuss e given These paramaters re
5 boundary. The sensitivity In TSL. comesponds.
o NORMS " Garvf sy £ ooy comprc 5 bl than o i A fncaoncy g

' house check Ot 22

= - Con verson 4 aldy from 5 Mz 0.2 100
— Vame o T ] g
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e
i « San  The sansor oot corasponds o ha oo il meoremet e o he probe 0
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Basic Calibration Parameters
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Calibration Results for Modulation Response
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Other Probe Parameters
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Frequency Response of E-Field Receiving Pattern (¢), 3 = 0°
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