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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
:: Im‘“ N::avm ﬁr :“‘”“ 03-Apr21 (No. 217-03291/03202) Apr22 of the certificate. All figures stated in the certificate are valid at the frequency indicated.
el bt |mw :-:-3: (: ;:;m” Ape22  Antenna Parameters with TSL: The source is mounted in a touch configuration below the
ke 70 Al | S Cou @ Gngrst o oo P O Loty clltm fet phanioay
TyserN mismatcn compination | S\: 310682/ 06327 00-Ap-21 (No. 21703044 s * Retum Loss: This parameter is measured with the source positioned under the liquid filled
Referance Probe EX30VA SN 9877 3000020 (No. EX33677. Dec20) fnirs phantom (as described in the measurement condition clause). The Return Loss ensures low
DAE4 SN 654 26~un20 (No. DAES-854_Jun20) Jun21 reflected power. No uncertainty required.

* SAR measured:
st - N s SAR r Ssltiﬂvr:asunc at the stated am‘enna :pul power.
Pownt meter £44198 SN. GBATZUEI4  C6-A0r-16 (in Pousa check Jun-20) In housa chocic Jun 22 nector. L P Fiok8 W ot the aniercin
Power sensor E44124 BN: MY41458087 06-Api-16 {in house eheck Jun-20) In housa check: Jun-22 s
Pouar sori Eetn SNODIIEZIO 06Aar 16 nhose rack 0 in o ek 22  SAR forpomnal 7L o ToL. are used to calculate the
RF generator HP 848G s 5 nominal SAR result.
Nutwork Analyzar Agiant ESOS6A | SN- USAT0B0477  81-Mar-14 (in houso check Oct 20) " v
e B i The reported uncertainty of measurement s stated as the standard uncertainty of measurement
Nane. Funion o multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage
Cabratodby: Jofioy Katzman Laboratory T " / probability of approximately 85%.
a ﬁ 1]!5 ==
Approved by: Katla Pokovic Technica Marager /Z%f
{eswed: Aprk 26, 2021
Certificate No: CLA150-4025 Apr21 Page 1016 Cortficato No: GLA150-4025_Ape21 Page20l8
Appendix (Additional assessments outside the scope of SCS 01
Measurement Conditions pe
MAGY ystem P S p— Antenna Parameters with Head TSL
DASY Version DASYS V52,104
Extrapalation ‘Advanced Fxtrapolation | imgoiance, vonsioreed ot ok | 47805150 ]
[Rotum Loms [ 31448
Phantom ELI4 Flat Phantom Shel thickness; 2 z 0.2 mm .
EUT Positioning Touch Posttion
Additional EUT Data
Zoom Sean Resolution dx cy=4.0mm, gz =14mm | Graded Ratio = 1.4 (Z direction) ut
Frequency 150 Wz 2 1 MHZ Wenutacturad by | SPEAG ]
Head TSL parameters
he o
ity
Nominal Head TSL parameters 220°C 523 0.78 mhoim
Moasurod Head TSL parameters ©20£02)°C 511+6% | 076mhoim=6%
Head TSL temperature change during lest =05°C - —
SAR result with Head TSL
AR averaged sver 1 em? (1 g) of Head T5L Condiion
SAR measured 1 W input power 3.80 Wikg
SAR for nominal Head TSL parameters normalizad 10 1W 388 W/kg = 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 (W 250 Wikg # 18.0 % (ked)
— Cernificats No. CLA150-4025_Apr21 Pageaate
Gertifiats Nos: CLA150-4025_Apr21 Pagedalé
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DASYS Validation Report for Head TSL. = ———
Date: 26.04.2021 \

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: UID 0 - CW; Freguency: 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 C63.19-2011) y i

DASY52 Configuration: : =

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

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

Electronics: DAEA Sn654; Calibruted: 26.06.2020

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

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

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

Reference Value = 85.93 V/m; Power Drift = -0,02 dB lg-m w
Peak SAR (extrapolated) = 7.36 W/kg
SAR(1 g) = 3.90 W/kg; SAR(10 g) = 2.60 W/kg
Smallest distance from peaks 10 all points 3 dB 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
0
2.00
-6.00
-8.00
-10.00
0dB = 5.48 W/kg = 7.39 dBW/kg
Cortificate No: GLA150-4025_Apr21 Page 6ol s
Centiicats No: CLA150-4025_Apr21 Pagesols
Cailbration Laboratory of Calibration Laboratory of S,
Schmd & patnor s"""“’;m ==
Enginoaring AG Svuanmmamnon B o4 B, St N
Accrwdted by e Swis Accredtacon Senice (SAS) Acsrediaton o SCS 0108 Acomtedy 7 Swas Accresasn S (A5)
Muitilateral Sutaterst
Glossary:
Chent  SGS-CN (Auden) Contifcate Ne: D4SOV3-1103_Apr21 ESL tissue simulating liquid
onvF sensitivity in TSL/ NORM x,y,z
[CALIBRATION CERTIFICATE NA ot appidable or not measured
Otjoct D4SOV3 - SN:1103 Mi-mwmmwmmmmz
a) IEEE Std 1528-2013, IEEE ractice for D ing the Peak Spatial-
Cattraton procedmeds) QA CAL-15.v9 Avetagod Specific Absorphm Rate (SAR) in the Human Head from Wireless
rocedure for Sou + June 2013
SR Pl b) IEC 62209-1, 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

PN April 21, 2021 c) IEC szzoézﬂo;qudm to determine the Specific Absorption Rate (SAR) for wireless
communi vices used in close pro> to the human

MHz to 6 GHz)", March 2010 -y Soy Wremoney sanoa o0

8, d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
Additional Documentation:
d o €) DASY4/5 System Handbook

Calioration Equermen used (MATE el for calbeason)

Methods Applied and Interpretation of Parameters:

Primary Stancarts los o Date (Corthicate No ) * Measurement Conditions: Further details are available from the Validation Report at the end
Fower meter NI SN 104778 00Apr-21 (No. 2170024108292 22 of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
:::x:: :: :m ::;:: ::meu »-Z * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
el S e mmm' ::n point exactly below the center marking of the flat phantom section, with the arms oriented
Type-N mesmaich combunation | SN. 310062 /0327 OB AGr-21 (No. 21703544y A2 DAL e body ade.
Pelorence Prcbe EXIOVE et 000020 (No. EX3:3077. Dacad) 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) - reflected power. No uncertainty required. L e
[ . hesdon N n: Jun2z * Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
Power sensor E4412A SK:000110210 06-Agr 16 (n house chack w20, 10 e chack. Jurv22 No uncartainty required.
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.
Nare Funciion Senatre * SAR for nominal TSL The TSL are used
Y to calculate th
k- v k d [ nominal SAR result gl
The unetmnty of measurement is stated as Ihe standard uncertainty of measurement
Acprovma by e Posowc Tectrical Marage multiplied by the cove hctorkxz which for a normal distribution corresponds to a cove:
LS probabikty of approsmal N ooveraes
Insuec: Act 23, 2021
i o
Cerbicate No: DABOVS-1103_Ape2? e Ceriicato No: DASOV3-1103_Apr2! Page 216
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Cnndlhlln Appendix (Additional assessments outside the scope of SCS 0108)
as far as not LN
Antenna Parameters
\ mvv-mn DASYS. V82,104 ramelers 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 eecpoint measured.
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
omperature | Permittivity Conductivity ‘s8cand aam of the dipolo, The antanna is therefors W 20 ofthe e
Nominal Head TSL paramaters. 220°C 435 0.87 mho/m --ddld'wi-wg?:m-h rde " g o; iy vy
Measured Head TSL paramelors (220202) 'C B126% 007 i mnm:t—onum-mm.mmumnmmnhmmw.m-mmnmmuu
Head TSL tamperalure change during test <05 — e b s e appled o bocal sodered
SAR result with Head TSL e
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: 1. 4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn654; Calibrated: 26.06.2020

Phantom: ELI v4.0; Type: QDOVA001BB: Serial: TP:1003

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

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

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

Peak SAR (extrapolated) = 1.76 Wikg

SAR(I g) = 1.14 W/kg: SAR(10 g) = 0.767 Wikg —C 1P Av200cy o
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 A N2 Hox Vil R, ion D B OIS, it
b e ean l'u +86-10-42304633-2504 Tek 1861062046327 Fax: +86-10-62104633-2:
m—u E-mail: ctchinai com bz wwn chintlco

Certificate No: 22260103

N G
mll Ggnn
TSL tissue simul

in X,z
D750V3 - SN: 1188 NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 is to the
a) IECAEEE 62209-1528, 'm The. Specific
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Cutaicn de March 28, 2022 Whhu Communication Devices- Part 1528: Human Modeis, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate mmunmnuq to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(sh). confidence probabilty are given on the following

Ppages and are part of the certificate. Additional Documentation:
) DASY4/5 System Handbook

A

hwm-mmmnummwmmmMumanm mwww,m Packometies:

umicity< . irement Conditions: Fumrdmhmmhmmmwmmﬂmn-lmom
dmmh All figures stated in the certificate are valid at the frequency indicated

Calibration Equipment used (MATE critical for calibration) o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

Primary Sandards 0# Cal Date (Caibrated by Certiicate No) __ Scheduled Calibration ooy b s g A ol e ool

. Point Impedance and Retum Loss: These parameters are measu

Powsr Nieter  NRE2 1oea7y 24-80p-21 (CTTL, NaJ21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated is transformed from the

Powsrsensor NEPES | 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 EX3DV4 [ SN7307  26-May-21(SPEAG N 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 Standards | 1D# Cal Date (Calibrated by, Certficate No) _ Scheduled Caibration *  SAR measured: SAR measured at the stated antenna input power.

s 5 E4438C | MY40071430 1 22 (CTTL, No 122X00408) Jan23 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna

Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No J22X00406) Jan-23 . SARMIMWTSLWM! The measured TSL parameters are used to calculate the
nominal SAR result

Name Functon Signature
Calibrated by Zhao i SAR Test 4 v o The reported uncertainty of measurement is stated as the standard uncertainty of
Jng | Enginess xl\_, Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by LinHao 1““’# \M Corresponds to a coverage probability of approximately 95%.

Approved by Qi Dianyuan | SAR Project Leatier %
Issued: April 3, 2022 |
mmmwwuwmwmummwdmm

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
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
asfar page 1
DASY Version DASYS2 | V52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation -
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 |
J [ 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 teet]  <1.0°C IR = ‘second arm of the dipole. The antenna is therefore short-Gircuited 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 ] Nommmmhwl:.huwﬂm because they might bend o 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 ¢

Unless otherwise agreed in writing, this document is issued by the Company subject to its General Conditions of Service printed overleaf,
available on request or accessible at Attention is drawn to the limitation of Ilablllty.
indemnification and jurisdiction issues defined therein. Any holder of lhls is advised that hereon reflects
the Company’s findings at the time of its intervention only and within the limits of Client's if any. The C s sole
responsibility is to its Client and thls document does not exonerate parties to a transaction from exercising all their rights and obligations
under the cannot be rep! except in full, without prior written approval of the Company. Any
forgery of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the Isw Un!ess otherwise stated the results shown in this test report refer only to the sample(s) tested and such
sample(s) are retained for 30 days only.
Attention: To check the authenticity of testing /inspection report & certificate, please contact us at telephone: (86-755) 8307 1443,
or email: CN.Doccheck@sgs.com

No.10 Weiye Road, Development Zone, Kunshan, Jiangsu, China 215300  t(86-512)57355888  f(86-512)57370818  www.sgsgroup.com.cn
FE - IH - BUARX GRS WB4R: 215300  1(86-512)57355888  f(86-512)57370818  sgs.china@sgs.com
I

Member of the SGS Group (SGS SA)

?%L Services (Kups
) 55

ealion SenS




Compliance Certification Services (Kunshan) Inc.
Page: 6 of 26

| X CAICT [ e CAICT

No.52 oVl Rood, Heklm Dirict. Beig, 190191 China Add: No.52 HuaVeaniiei Roud, Haidiam District, Beijing. 100191, China
Tel: +B6- 1062046332079 Fax: +86- 106230463 Tek +86- 1062304633200 Fax: +86-10-42304633-2504
ooty orcoem i bpewwwchinanicn -, it achingntl com bitpwwwchinattlcn

DASYS Validation Report for Head TSL. Date: 2022-03-29

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

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1188
Communication System: UID 0, CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: =750 MHz; o = 0.888 S/m; & = 41.36; p = 1000 kg/m’

Phantom section: Right Section [F71 HE g Wag 15, G0/ we¥ 0.0008 [Fi) I
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007) R o - oo ik
DASYS5 Configuration:

«  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,
dy=Smm, dz=Smm }'- 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 {

000 17

=
——— L m pewmne e

612

-8.16

-10.20

0.dB =2.74 Wikg = 438 dBW/kg
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&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

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22¢3)'C and uM Applied and Interpretation of Parameters:

humidity<70%. Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

« Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration ::f:d%;f;. body Iﬂlvnd itk vod Wit he dipole
T106277 | 24Sep21 (CTTL, No.J21X08328) 2 . impedance and Return Loss: These parameters are measured wi
ower M IR T2 Bhea1 | 4 o positioned under the liquid filed phantom. The impedance stated is transformed from the
Power SHRRERPIIRE 108 |J)f 24180021 (CTTL, Not21200329) oy measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EXJW‘ SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 power. No uncertainty requ 1
DAE4 SN 165 | 12an22(CTTLSPEAGNo.222-80007) 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 Generaio! EA438C | MY48071430 13an22 (CTTL, No J22X00408) Jan23 «  SAR normalized; SAR as measured, normalized to an input power of 1 W at the antenna
x connector.
Nobvork AN EROTRE MVARIIONTA. 14022 (CTIL; Hasn0em), i 1 o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function
Calibrated by: Zhao Jing | SAR Test Engineer 4#} = The reported uncertainty of measurement is stated as the standard uncertainty of
' Measurement multiplied by the coverage factor ks2, which for a normal distribution
Ao b bisddil T \m* % : Corresponds to a coverage probabilty of approximately 95%
| !
Approved by: i Dianyuan | 3R Project Leagier =
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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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
~ = — Impedance. transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15mm with Spacer | [ Rotum Loss I -Ba.
b rsbaroce e . 0y S22 50 | General Antenna Parameters and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
appied
Topsenies B Conductvy | 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 a5 osomom | be measured
% 1
Soonsurmd ) end TOL. paementin j080n°c 41020% [GMmiaina0¥ | The dpoleis mads of siandard semigd comdlcate. The center conducor of e eedeg i s drecty
Head TSL tomperature during <10 = = connected to the second am of the dipole. The antenna is therefore short-Circuted for DC-signals. On some
ke T = 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 il according to the Standard.
1 cm’ (1) of Head TSL Condition B 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 Wikg
[ Manutacturea by SPEAG
SAR for nominal Head TSL parameters normakzed to TW | 612 Wikg £ 18.7 % (k=2)
Centificate No: 22260104 Page3ofe Certificate No: 22260104 Page 40f6
T7TL s b e CAICT s CAICT
CRRON XASORORY CALISRATION LABORATORY
At X2 i Rt e i, g, 0014, i Add: No.52 i Yuaniiei Rod. Hedian Disric g, 100191, Chins
B 04T . 102306 Te: 8106500633207 Fa: +86-10-62304633-2904
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 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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F - 5 Glossary:
> TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DI000V2 Z6H: 14070 NA not applicable or not measured
Caibration Procedure(s)
FFZ11-003.01 rformed According to the Fawnp Standards:
Calibration Procedures fo dipoie valdation kis -) IECIIEEEGZZOB-wZB ~ of Specific A
Rate of Human Exposure to Radio Frequency Fi s fwm Hand-held and Body-mounted
Caibration 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 caiibration Certificate doouments the traceailty to nafional standards, which realize the physical units of b) KDB 865664, *SAR Measurement Requirements for 100 MHz to 6 GHz"
g and a7k paril e carition. Additional Documentation:
c) DASY4/5 System Handbook
Al calibratons have been conducted in the closed laboratory facilty: envircnment lemperature (2243yC and “IM Applied and Interpretation of \meters:
humicity<70% Measurement Conditions: Further mns are available from the Validation a-pm atthe end
of the certificate. Al figures stated n the certificate are valid at the frequency
Calibeation Equipment used (MATE critical for calibration) « Antenna Parameters with TSL: The dipole is mounted with the spacer to pmmon its foed
point exactly below the center marking of the flat phantom section, with the amms oriented
Primary Standards. 0# Certificate No.) __ Scheduled Calibration paraliel to the body axis.
g T 5ot [CTTL, Nad2VKD8338) S22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
‘”"'m"“"m i Bt iy bl besipey pasitioned under the liguid filied phantom. The impedance stated is transformed from the.
Liond Lo B oinct XAk i oo Measurement st :‘M SMAmn'l;mrw the feed point. The Return Loss ensures low
power. No uncertaint
DAE4 SN1586  12-Jan-22(CTTL-SPEAGN0.Z22-60007) Jan23 «  Electrical Delay: Ontmy delay between the SMA connector and the antenna feed point.
No uncertainty req
Secondary Standards | ID# Cal Date (Calibrated by, Certficata No) __ Scheduled Caibration +  SARmeasured: wmmnmmmanmmnwt
Signa Generator E4438C | MYAG071430 13-Jan 22 (CTTL, No J22X00408) Jan23 + SARnormafized: SAR as measured, normaiized 1o an input power of 1 W at the antenna
ES071C | MY46110673 1 (CTTL, No.122X00406) Jan23 Comneciox,
«  SAR for nominal TSL parameters: The measured TSL parameters are used to cakulate the
nominal SAR result
Name Functon Signature
Caliorated by: Zhao Jing SAR Test Engineer ﬁ The reported uncertainty of measurement is stated as the standard uncertainty of
N Measurement multiplied by the coverage factor k=2, whm for a normal distribution
Reviewed by Lin Hao. ‘SAR Test Engineer —‘** Corresponds to a coverage probability of approximately 95¢
Apgeoved by. Qi Disnyvan SAR Project Leader
Issved: June 13, 2022
This except in rovel
Centificate No: 22260184 Page 1ofs Certificate No: 722-60184 Page 2016
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Moasurement Conditions Appendix (Additional assessments outside the scope of CNAS LO70)
Dasy 1
DASY Vornion oy I Antenna Parameters with Head TSL
Extrapolation Advanced Exraporaton
Impedance, ransformed o feed port
Phantom Trpl Fist Phantom 5.1C s o | 106400
Distance Dipole Contar -TSL 15mm win Spacer ‘ e
Zoom Scan Resolution G dy cz=smm General Antenna Parameters and Design
Frequancy 0 Mrz 2 1 Mz
! [ Erecrica oetay (one ivecsony | 13120 ]
Head TSL parameters
Temperature | Pormittivity Conductivty | After long term use with 100W radiated power, onl;
Nominal Head TSL parameters 2oc | s 057 mhom e measised
[Mesowed e ot paranctes mos0a | @isew [osmameon ]| e doole cotar conccec
Tre rals. On v
Head TSL wmperature change during st | <10°C | — = of the dipoies, o el
g ined i the * paragragn. The SAR data are not
SAR result with Head TSL affocted by his crange.
em’ (1g)ofHeaaTsL | Conditon ] connections near the feed-point may be damaged. ymantiens orine
e T e
SAR for nominal Head TSL parametecs | romamedotW | 11.0Wkg: 188 % 0e2)
SAR averaged over 10 e’ (10g)of Hesd TSL | Gonion Adiions) EUT Deta
SAR measred 250 N ingut power 178 Wkg [roosee—re e
SAR fo nominalHead TSL parameters nomalized o TN | 7.00 Wikg 2 18.7 % (ke2)
N — — 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: Calibeated:
20220126

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

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

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

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

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x73Cube 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
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Client SGSCN Certificate No:  222-60105
= = 7 I ] Hes I Glossary:
2 Sy v i 4 i3 1 > TSL tissue simulating liquid
| ConvF sensitivity in TSL / NORMx,y.z
Object D1800V2 - SN: 24170 NA not applicable of not measured
Caiibeation Procedure(s)
o 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-quom.y 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 J22X00406) Jan-23 « SARfor
nominal YSL Pparameters: The meters
BAR for nombnel T measured TSL para are used 1o calculate the
Name Function Signature [
Caitbrated by, SAR Tost B oy The reported uncertainty of measuremer ncerta
| ' ‘ e nt is stated as the standard ui int
‘ h-m ‘ Engineer 43 | Measurement multiplied by the coverage factor k=2, which for a nommal mmm“
| 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 Mhz [
Electrical Delay (one directon) | 1118 ns
Head TSL parameters
sppled
| Temperature | Pormitivity Conductivity After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters | z=0c | wo 1.40 mho/m Do epied
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmmmammmmgm
oad TOL temporsters — = : connected to the second arm of the dipole. The antenna is therefore short-circuted for On some
change during test|  <10°C | — ﬂhmhmmmmmmbhmummwvhmm nqmmm
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 ] No excessive force must be applied 1o the dipole arms. Dbecause they might bend or the soldered
| connections near the feed-point may be damaged.
SAR measured | 250 mw inputpower | 9.73Whg
‘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 m input power | 5.11Wig [ Manutacturea by [ SPEAG
[ 4R for nomenai Head TSt parameters romaized o IW | 204 Wikg 187 % (ke2) |
Cenificate No: 222.60105 Pagedofs Centificate No: 22260105 Page 4 ofs
® I Coleborion with " In Colaboration with
TTL 558 g CAICT 77L s p e 8 g CAICT
CALIBRATION LABORATORY — CALIBRATION LABORATORY
M\d\umh—\\mnnlntlmn-lmhﬂm 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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D1900V2 - SN 5d136

. oy " In Colaboraton with
TTLy . '¢ ".‘ s g s P~ T CAICT ‘TTL speag
CNAS
A No 52 Yol Rows, i i, ning 10191 >® D Gk oy 4 .2 i R Hldin Do, g 0191, s
Pkt agirsimiason T o it
Client SGS-CN Certificate No:  Z22-60185

ATE bid TSL tissue simulating liquid
sensitiity in TSL/ NORMx.y.z
Objoct i NA not applicable or not measured
Fomston Procucuasla) FF-211003.01 Calibration is Performed According to the Following Standards:
Caiibraion Procadures for dipoe vaiidation i 3) IEC/IEEE 62206-1528, “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 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
gi on the following
Additional Documentation:
F9ges.and are part of he cartiicas. ) DASY4/5 System Handbook
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 critcsl 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
""" Meter - ki o e "”:2 positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor NRPBS cesi il ) Sep- mmmm at the SMA emmeaov m the feed point. The Return Loss ensures low

SN 7484 +_Jen22) Jan23 flected power. No uncertainty req
DAES SN1666  12-Jan22(CTTL-SPEAGN0.222-60007) Jan2a « Escrcal Delay: One-way delay Setvoon 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.
Signsl Gunarsior 44365 | NVARGTTAS) T3arv22 T, Mo caiomon) oy * SAR nomslized: SAR as measured, nomalized to an input power o 1 W at the anenna
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
Muwlemeﬂl { 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 lsboratory
Centificate No: Z22-60185 Page 1 of 6 Centificate No: 22260185 Page20f6

| zywwr . CAICT Criisiaa CAICT

052 R, i Do, B, 16019, Chios

A 0.52 oo R ik Dt e, 1019, Chion e 460423046332
232117 it colgehismicom  deps/ o caktacen
Eedl abichmtioon . Mapwewesiiacen
Appendix (Additional assessments outside the scope of CNAS
Moasurement Conditions ! i ik
DASY s
e - T ey Antenna Parameters with Head TSL.
Extrapoletion Atvanced Exvapcheion | Impedance, transformed 1o feed point | 51.20+ 7580 ‘
Prantom Tre Fat Phantom 5 1C. [ Rotum toss | 2468 ]
Distance Dipole Center - TSL | 10mm. Wi Spacer
Zoom Scan Resotution | ocora=som General Antenna Parameters and Design
Frequency 1500 MHz 2 1 M
| ownsiwe | [ Evctrical Oaay (one avecton) I T1090e
Head TSL parameters
Temporature | Conduct After long term use with 100W siigh ipo) feed.
emper Permittivity tivity s v 9
| Nominal Head TSL parameters zoc | w0 1.40 mhaim —
| Measured Head TSL parameters @0s0zC 99:6% | 130mamz6% s The center 9 y
the dicole ais. On some
| Hoad TSLtomporaturs change during st <10 | — -~ of the dipoles, o P g aren cased
according to paragraph. Tt
SAR result with Head TSL y ths changa. e
o’ (grorresats | Conaton connections near the feed-pont may be amaged %
SAR measured 280 mW input power .65 Wikg
SAR for nominal Head TSL pavameters. normaized 1o W 40.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10.g)of Head TSL | Conditon Additional EUT Data
SAR measured | 2s0mwinput power | 518 Wig Manufactured by SPEAG
|54 for nominal Hesd TSL pacamesers [ comsusswiw | 208Whg 167 % (e2)
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DASYS Vali SL 222
Test Jmﬂf&f'i%mﬂ;."cﬁi.“' ey Impedance Measurement Plot for Head TSL
DUT: Dipole 1900 MHz; Type: DI1900V2; Serial: DIS00V2 - $N: 5136
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: .00

* Probe: EX3DV4 - SN7464; ConvF(8.18, .18, 8.18) @ 1900 MHz; Calibeated:
20220126

« Sensoe-Surface: | 4mm (Mechanical Surface Detection) o0 —
« Electronics: DAE4 Sn1556; Calibrated: 2022-01-12 ot TR il
« Phantom: MFP_V5,1C (20deg probe tilt): Type: QD 000 P51 Cx: Serial: 1062 X /’
« DASYS2 52.10.4(1535) EMCAD X 14.6,14(7501) 0.0

Dipole Calibration Zoom Scan (7x7x7) (7x77)Cube 0: Measurement grid: dx=Smm, [ = i

dy=Smm, dz=Smm " 19000000 a
Reference Value = 99.99 Vim; Power Drift = 0.04 dB
Peak SAR (extrupolated) = 18.6 W/kg

SAR(1 g) = 9.95 Wike; SAR(10 g) = 5.18 Wikg

Smallest distance from peaks to all points 3 dB below =9.2 mm ' \
Ratio of SAR at M2 to SAR at M1 = 54.1% =~ ro—
Maximum value of SAR (measured) = 15.6 Wkg \

a8

1045

13.93

7.4

0dB =156 Wikg = 11.93 dBW/kg

Certificate No: 72260185 Page sof's Cetificate No: Z22-60185 Page6ofs
1.8 D2000V2 - SN 1041
(@ >, A~ 2 CAICT <TTL s pesg CAICT
e s CNASE L CAl
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Cortificate No:  222-60186

SGS-CN
m‘m j %-:-ury:

tissue simulating liquid

| Conve sensitivity in TSL/ NORMx..z
T NA not applicable o not measured
Calibration Procedure(s)
) FF211.003:01 Calibration is Performed According to the Following Standards:
Calioration Procedures for dipole vaiidation kits 3) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Expostire to Radio Frequency Fiekds from Hand-heid and Body-mounted
Galibraton date: June, 2022 Wireless Communication Devices- Part 1528: Human Mode’s, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
| This calibeation Certificate documents the traceabiity to national stendsrds. which realize the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
e par e o Additional Documentation:
s L ) DASY4/5 System Handbook
:n a-m:;‘u have been conducted in the ciosed laboratory facilty: environment temperaturs (2243 nd mm pr.d and Interpretation of Parameters:
umidity nt Condtions: Further details are available from the Validation Report at the end
ot carostocnl figures stated in the certificate are valid at the frequency indicated
) « Antenna Parameters vith TSL: The dipole is mounted with the spacer to position its feed
point exactly below the Genter marking of the flat phantom section, with the ams oriented
Primary Standards 0% Gartficste No) __ Schedued Caiioraton | parolls b bucy e~ . N
T 1T s o « Feed Point Impedance a m Loss: These parameters are measured with the
it uredlgoy a2 P :gm ::ﬂ:xnm”z ::: positioned under the liquid filed phantom. The impedance stated is transformed from the
Power sensor o 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 SN1S8  12.Jan22(CTTL-SPEAGNG 222-60007) 23| «  Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards. D# Cal Date (Caiibrated by, Centficate No) __ Scheduled Calibration | * SAR measured: SAR measured at the stated antenna input power.
Signa Ganarator 64436 | MVABITIAS0 134an22 (CTIL, NoJ52X00400) = +  SAR nommalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY4BT10873  14-Jan- 122X00406) 23 SonRacior,
alyzar el bl d o2 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature
Calibeated by Zhao ing SAR Test Enginesr { R The reported uncertainty of measurement is stated as the standard uncertainty of
> Measurement multpied by the coverage facior k=2, which for a nomal distribution
Reviewed by: Lin Hao ‘SAR Test Engineer ﬁp‘ﬁ to:a coverage pr y of
Approved by: Qi Dianyuan ‘SAR Project Leader —Sea i
Insued: June 13, 2022
Thi except of
Conifiate No: Z22.60136 Page tof Centifone No. 22260186 .
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[

Appendix (Additional assessments outside the scope of CNAS L0570)

o page 1
T DASYES T ] Antenna Parameters with Head TSL
Advanced Extrapaiason
[
e | impedance, ranstomed to feed poirt | 464000740
Distance Dipole Center - TSL 10mm with Spscer s J, el
Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design
[ [ aomczrwe |
— el Doy orw recion I s
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 owcky
Head TSL < = signais. On some
tempersture chango during wst|  <10°C_ | = ofthe ipole, omal e Caps are aced 1 e dipcls rma I order 1 evove Mettais shon oatey
according to the position as explained in the “Measurement Conditions” paragraph. The SAR data are not
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 MM M be damaged "Y e saerd
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
P " in Cotaboration with
7L s b eag CAICT C 7L 3 o o 2 g CAICT
'CALIBRATION LABORATORY T —— =—
N — Add N 52 sV Rond, Hain D, B, 100191, Chisa
e -30-10623046313113 Tl 8- 1OATIMT32117
il et sfchinanl com b caketac.en. Bl cxictlesnt con Mapuminioneen
DASYS Validation Report for Head TSL Date: 2022.06-06
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 tilt); Type: QD 000 PS1 Cx; Serial: 1062
DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 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

s

‘Smalest distance from peaks to all points 3 dB 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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1.9 D2300V2 - SN 1096

" in Cotaboration with PR " in Colaboration with
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 rvﬂ)ml)- 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- 1096 NA not applicable or not measured
Calibration Procedure(s)
FREN00G Calibration s Performed According to the Following Standards:
l)'I‘E.i/IEEEﬁszSZB A Procedure for The of Specific Absorption
| of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31,2022 Whhucaronu nication Devices- Part 1528: Human Models, Instrumentation and
Procedures (| mmnﬂ.dﬂuﬂxbloGﬂlb' October 2020
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
A
mmwmnnmwmmmm<mnm WWW|MM Parameters:
humidity 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.
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
0# Cai Date (Caiibrated by, Certficate No) __ Scheduled Calbration paraliel ©o 18 bady axks.
.‘—_W_—M’v « Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
Power Meter 06277 24-Sep-; X08326) positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor | NRPSS | 104261 24-Sep-21 (CTTL, No J21X08326) Sep22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference EX30V4 |SN7307 | 28-May-21(SPEAGNo 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 requi
D# Cal Date (Cailbrated by Certficate No) _ Scheduled Caliration * W””"'”"’W""‘“"“’"”“"'"‘""""“"’“'W
Signal E4436C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan23 * mSAan ch o
Network Analyzer ES071C | MY46110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 . Wbmﬂwrﬂm The measured TSL parameters are used to calculate the
nominal result
Name Function Signature, |
Calibrated by: B ¢ - The reported uncertainty of measurement is stated as the standard uncerainty of |
M‘ 4““#" | .‘s\; Measurement multiplied by the coverage factor k=2, which for a nomal distribution
3 Corresponds to a coverage probability of approximately 95%.
Reviewed by ndas | |SAR TestEngineer | a4 T |
Approved § ’ o
AT T S
Issued: Apnil 8, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
Certificate No: 72260106 Page 1 of & b o i e | bl
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T7L s o o a g CAICT 777 s p e 2 g CAICT
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Al .2 sl Ko, st i, e, 10101 Chins Add: No 52 s Visnlei R, Haidian Disric, Beijing. 100191, China
Tel: 8610420063020 Fax: +86-10-42304613-2504 Tek 1861060032075 Fax: +B6-10-4200433-2504
E-mail oo chunand com p --nnh‘xm t-mail ol chaman! com e www chinaslon
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
T e [impedance. vanstomes o feed part l 4920-4560
Distance Dipole Center - TSL 10mm with Spacer [Pomione ! 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 d somigd 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
Heod TOL emporators change during oot 19°C — - of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
-zaumg m-pn-\on-m the "Measurement Conditons” paragraph. The SAR data are not
SAR result with Head TSL o 9 10 e Sesider
. e because they might bend o the soidered
cm’_(1g) of Head TSL Condtion e fpad pol ey
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 input power 5.88 Wig [m,, SPEAG
SAR for nominal Head TSL parameters nomakzed to 1W | 234 Whkg £ 18.7 % (ke2)
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A N2 Hos Vsl Rowd, Haidian Disrict, Being, 100191, Chisa - D, B 1
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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
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1.10 D2450V2 - SN 817
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Nl 05

Ad: Na.52 Hon Yol Rond, Haidion Disrict. Befin. 100191 ity N0 33 mombel R, i i, e, 100191, i
Tl +1 12 Fax + 86106200461 3-2404 Tek: +86-10-62304633-207 Fan +86-10-623044]
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Cortificate No:  222-60107

e
E “ W ‘ s ¢ 1 Glossary:
$ 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 12 the body axs.
- = B altcad it s « Feed Point Impedance and Return Loss: These parameters are measured with the dipole
Power Meler - NRP2 108277 24-50p-21 (CTTL, No.J21X08326) Sep22 positioned under the liquid filled phantom. The impedance stated is 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
Name Functon ‘
Calibrated by. Ay The reported uncertainty of measurement is stated as the standard uncertainty of
Lol |5aR Test Engieer “L \< Wessuroment mulipied by the cowrage fachx k2. which for a nomal drbution
. nds to a coverage probability of approximately 95%.
Revewoa by Untao | 8AR Tos: Engineer St 1
Asproved by QiDnan | SAR Proect Leaser St
Issued: Apeil 6, 2022
mem“mummmummmdmlmm
Contilcans Ne: 220-60107 —— Centificate No: 72260107 Page 2018
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st Ot Appendix (Additional assessments outside the scope of CNAS L0S70)
DASY astar '
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Impedance. transtormed to feed pornt 52103
Phantom Triple Flat Phantom 5.1C Return L =
B oss -28568
Distance Dipole Center - TSL 10mm with Spacer
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 ‘ o2 1.80 mho/m
Messured Head TSL parameters 220:02°C | 395:6% [179momse% ”""“""""“Wm‘mm cable. The centar conducior of the feeding fine 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 «0'C | - - of the dipoles, small end caps are added 10 the dipole arms in order 10 IMProve matchi
— mm\g,b':'w-m'nmwml The SAR data are not
SAR result with Head TSL lpﬁ-d dipole arms, m bend ‘solgered
- No excessive force must be © the
| SAR sveraged over 1 cor” (1g)otesd SL | Conditon connections near the be damaged W g kv
SAR measured 250 MW input power 132 Wag
SAR for nominal Head TSL parameters ‘normaiized 1o TW 53.0 Wikg £ 18.8 % (k=2) Adi EUTD
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR messured 250 mW input power 815 Wag Marutacturea by | SPEAG |
SAR for nominal Head TSL parameters nomalzedto IW | 247 Wikg £ 18.7 % (ke)
Centifi No: 222 07 of
Certificate No: Z22-60107 Page sof s . F 3 bicirald
* m vy " in Collabomvon with T
T Awwe CAICT T7.L 30 e ag CAICT
CALIBRATION LABORATORY _—— CALIBRATION LASORATORY
s . .8 o Vol B, e D, D, 10101, Chiew
At N2 ol Ko, Hodion D B 9010, Chin g ot vt ek
ol c1tl @ chinattl com g e chimatt] o - ot o : “““‘m

DASYS Validation Report for Head TSL

Test Laboratory: CTTL, Beijing, China

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

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

Date: 2022-04-01

Impedance Measurement Plot for Head TSL

« Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz: Calibrated:
2021-05-26

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

*  Electronics: DAE4 Snl556; Calibrated: 2022-01-12

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

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

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

Reference Value = 104,6 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.0 W/kg

SAR(I g) = 132 W/kg; SAR(10 g) = 6.15 Wikg

Smallest distance from peaks to all points 3 dB below = 8.9 mm ’(’
Ratio of SAR at M2 to SAR at M1 = 49.2% % t

Maximum value of SAR (measured) = 22.1 W/kg

a8
0
40 1 smazmoe S e 2o 00 WY
-8.80
REST]
-17.59
21.99 L o
0dB =22.1 Wkg = 13.44 dBW/kg
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1.11 D2600V2 - SN 1158

" in Colaboration with ) VN " in Colaboration with
‘TTL:_:_:_._:_ =i CAICT 77 s b e a g CAICT
CNAS by b Zal
Add No.52 HuaYuaniiel Road, Haidisn Distrce. o ol Nl 55 :wum Add: No.52 HuaYuanBet Roud, Hakdien District, Beijing. 100191, China.
g etterire et vt T
el Rl S T

Client

TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
Object [D2600V2 - SN: 1158 NA not applicable or not measured
Catibration 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%. *  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.
‘Caiibration Equipment used (M&TE critical for calibration) . Mmapmmmmcmummmmmwmmmw
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-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 .
No uncertainty required.

_Secondary Standards Cai Date (Caibrated by, Certficate No.) Scheduled Calibration *  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 Analyzer ES071C | MY46110673  14-Jan-22 (CTTL. No.J22X00408) Jan-23 . thﬂf‘&.m The measured TSL parameters are used to calculate the
nominal SAR resul

Name Function
Cakibrated by: :% “‘.*. .t The reported uncertainty of measurement is stated as the standard uncertainty of
’.fl 1 Measurement memwklzmmb’-mldﬂm
Reviewed by ‘“.‘ . ] I"""! Corresponds to a coverage probability of approximately 95°

Seprovedty L
Issued: Apni 8, 2022

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

Centificate No: 72260108 Page 106 Centificate No: 72260108 Page2of6
" 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.52 HosYusnlbes Rowd, Hidian Disrics eiing. 100191, China
Tel: +86-10-62304613.2079 Fax +86-10-621046 Teb: +86-10-62104613.207%9 Fax: +86-10-62304613-2504
oot e ot g Emil culichinanicon g wawchimancn
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 | After long term use with 100W radiated power, only @ siight 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 rade of nga The cenerconduco of the eedingne i ety
Head TSL temperature change during test| < = s he dipdle. The On some
s we | of the dipoles, wmmnmunm“nmbmmng 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
a bawhawl s No excessive orce must be appied 1 he digols rms, because ey mght bend o he scidered
SAR measured 250 mW input power 137 Wi ¥
SAR for nominal Head TSL parameters nomalzedio W | 548 Wikg 2188 % (ke2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additionsl EUT Data
SAR messured 250 W
input power 512Whg r
SAR for nominal Head TSL parameters nomatzedio IW | 245 Wkg £ 187 % (k=)
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| . CAICT & s CAICT

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:
20210526

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

«  Electronics: DAE4 S1556; Calibrated: 2022-01-12 -5 B Ve

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

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

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

Peak SAR (extrapolated) = 29.0 Wkg

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

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

Ratio of SAR at M2 to SAR at M1 = 47.5% ¢ 28
Maximunm value of SAR (measured) = 23.4 W/kg

3 20000008 Gz 49,99 © -6.4M1 0

Pemaese i vewaoe ' o ia0e R

0dB =234 Wikg = 13.69 dBW/kg
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e
Bl clgchimtlcom b wwscsnictacn il clchinsnloom  bap: et acn
s Glossary:
TSL tissue simulating liquid
ComvfF sensitivity In TSL / NORMx,y,z
Object D5GHzV2 - SN: 1095 NA not applicable or not measured
Calibration Procedure(s)
FF-Z11-003-01 Calibration Is Performed According to the Following Standards:
Calibration Procadures for dipole validation Kits ) [ECAEEE 62200-1526, Measurement Procedr for The Assassment of Spectic Abeorpton
e man Exposure to Radio Frequency Fields from Hand-held and Body-mounted
oo e %2022 wmam Commanicaton Devvces, Part 1520, Human Models Insiumentaton and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceablity to national standards, which realize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Ppages and are part of the certificate. ‘Additional Documentation:

©) DASY4/S System Handbook

All calibrasons have been conducted in the closed laboratory llity: environment temperature (2213)°C

by e e Methods 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 messursment a the S conneckox o the fsed pon. The Retur Lossensures ow
reflected power. No uncertainty req
DARY GNiS88 12 TILSPEAONOZ28000T) g «  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, Certficate No) _ Scheduled Cafibration P SAR measured at the stated antenna input power.
Signal Generator E4438C | MYA307143013-Jan 22 (CTTL, No. J22X00408) L SAR nommakass SAR 2s masaured oormalzod o an input power of 1 W at the antenna
MY46110673 2 (CTTL, No.J22X00406) Jan-23 ‘connector.
+ SARlor nominal TS paramelers: The messured TSL parameters arused 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 Extrapolation Nominal Head TSL parameters 20'C 9 | 476 mhoim
Phantom Trple Fat Phantom 5.1C Moasured Hesd TSL parameters (20102)'C | 35216% | 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 Ratlo= 14 (Z Grection]
e SAR result with Head TSL at 5300MHz
5300 Wbtz 2 1 Mz 1 cm’ (1 g)otHena TSL Gonettion
waseney frrd SAR measured 100 mW gt power 794 wikg
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 ) of Head TSL. Condition
- SAR measured 100 i inpus power 221w
ki 2 rominal paramete: 5 2 :zmnm
Head TSL normatzed o W 6 Wha t
Nominal Head TSL parameters 20°C 360 486 mhaim [otr 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 gul power 718 Wkg =g o T - =
‘SAR for nominal Head TSL parameters normalized o W | T7.6 Wikg £ 24.4 % (ke2)
SAR averaged over 10 cmi” (10 9) of Head TSL Condon R result with Head TSL at 5500MHz_
SAR mossured 250 mi input power 222Whg S ffeinetie, gone
SAR measured 100 W nput powar 820 Wiko
‘SAR for nominal Head TSL parameters normalizedta W | 221 Wikg 2242 %
Loca) SAR for nominal Mead TSL perameters normazedta 1N | 25 Wik £ 244 % (ke2)
SAR averaged over 10 o’ (10,) of Head TSL Condion
AR measured 100 miN input power 234whg
SAR fornominal Head TSL parameters nomatzadto TN | 2.3 Wikg £ 242 % (o)
Certificate No: 222-60187 Pagedof 10 Certificate No: 222.60181 Pagedof 10
r- n Colaborason witn CAICT * i Colaborasonwit CAICT
S CAUIBRATION LABORATORY ——— C 'CALIBRATION LABORATORY e
A No.52 HusYesmBel Rood, HabSan D, Befing. 10019, Chin AG: No.52 Hus Vose Roud, Haidian Disic, Being. 100191, China
Tk 841042302117 el 104232117
[t o S P ——— ol clfpchitlcomn e caktacan
Appendix (Additional assessments outside the scope of CNAS L0570)
Head TSL parameters at 5600MHz

Antenna Parameters with Head TSL at 5200MHz

Tompersture | Permittivity | Conductivity
Nominal Head TSL parameters 20'c 355 507 mhoim Impecance. ransformed 1o foed goint | 4105030 |
Moasured Head TSL parameters. (220402)°C UT26% | SO5mhaimz6% | Retem Loss | e |
Head TSL temperature change duringtest | <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 to feed pont | 4780-24210
SAR measured 100 it inpust power B12Whg [ Rotum Loss: | 20508 |
SAR for nominal Head TSL paramatens. nomakzed 1o 1W 808 244 %
: ool Antenna Parametors with Head TSL at 5500MHz
SAR averaged over 10 cm_ (10 g) of Head TSL Condition
SAR measured 100 i inpus power 230wag Impedance, transtormed 1o feed point | %.30-4280
T pe— oo | s wWhgs X [Swrioe i EZ
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Tempersture | Permittivity Conductivity [ impedance, ranstcemed to feed peio | 54504500
Nominal Head TSL parametars 207 3 527 mhom [Fiaes T e
Measured Head TSL parameters. (220202)C 34426% 5.26 mhoim £ 6% g
Hoad TSL tamporature change during test|  <1.0°C. = = Antenna Parameters with Head TSL at 5800MHz
SAR result with Head TSL at 5800MHz [ impedance, ranstomed to feed port | 5150-5810
e’ (1) of Head TSL Condtion Loss 24908
= S | [ !
SAR for nominal Head TSL parameters normaltzedto IW | 76.7 Wikg £ 24.4 % (k=2)
‘AR averaged over 10 ci1” (10 .g) of Head TSL. Condtion
SAR messured 100 mW gt power 216Wia
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)
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!\' i Cotaboraton wan " s Cotaboration wen
777.s p e a g CAICT &777 s b eaag CAICT
‘CALIBRATION LABORATORY ——— S~ CAUBRATION LABORATORY ——
i e g AT A o B
A Al n s
L TR e S T
‘General Antenna Parameters and Design DMVS Vlldnﬂm RIWR for HOIH TSI. Date: 2022-06-01
TTL, Beijing, C!
[T — I e our mponmnz;np- nsonxvz Serial: DSGHzV2 - SN: 1095
Communication System: CW. Frequency: 5200 MHz, Frequency: 5300 MHz,
- % P Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz, Duty Cycle: 1:1
be measured, Medtumplrlmularsuudi 5200 MHz; 0 = 4.62 Sim; z.=35.390 1000 kg/m*
. The
for DC-signals. On some
the paragraph.
affected by this change. Pnanlnm section: Rm
3 the soldered Me:
Ocnections neas the int may be ; mv?gm:xmm DASYS5 (IEEE/IEC/ANSI C63.19-2007)

Additional EUT Data «  Probe: EX3DV4 - SN7464; ConvF (5.6, 5.6, 5.6) @ 5200 MHz; ConvF(5.32,

5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.11, 5,11) @ 5500 MHz;
Manufactured by SPEAG ConvF(4.91,4.91,4.91) @ 5600 MHz; ConvF(5, 5, 5) @ 5800 MHz:
Calibrated: 2022-01-26
« Sensor-Surface; 1.4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial:

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

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

Peak SAR (extrapolated) = 29.8 Wikg

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

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

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

Maximum value of SAR (measured) = 18.3 Wikg

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

Peak SAR (extrapolated) = 31.5 Wikg

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

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

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

Maximum value of SAR (measured) = 19.0 Wikg

Cenificate No: Z22-60187 Page Tof 10 Centificate No: 222-60187 Page kof 10
2 nCotsomonsin CAICT A Cotnsonsionwin CAICT
CAUBRATION LABGRATORY S i CAUBRATION LABORATORY —_—
ST —— N5 o Rod, Mo D, B, 1019, Chia
ey ety
b Mapheciiscen Erl o  Wpewcaiscon

Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHzZoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurcment Plot for Head TSL
Reference Value = 61.92 Vim; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 34.7 Wikg

SAR(1 g) = 8.29 Wikg; SAR(10 g) = 2.34 Wik - —__. . S
Smallest dstance from peaks to il poins 3 0B below = 7.2 mm o e e T

Ratio of SAR at M2 to SAR at M1 = 63.9%
Maximum value of SAR (measured) = 20.2 Wikg

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 Calbration 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 & -
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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2 DAE4 - SN 1245

Calibration Laboratory of
Schmid & Portrar Exginesring AG S P e a q SeEhm;:e&e:anAmér
e —— I

4248 390, w41 4245 3779
s, 000 ot

IMPORTANT NOTICE

USAGE OF THE DAE4

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

DAE4 - SD 000 D04 BM - SN: 1245
Catteuson proosma) QA CAL-06.v30
the data
the #reads insida the DAE 1o wear out o i
Shipping aion, emove the bafteries and peck the DAE
e e 5 [ April 25, 2023 '
a5 is insice.
-5109. Rough handing of
e &-stop may lead o damage af ihese Magnets Touch and celion erors are ofs ccar by dust ang dit
Corebly v ey slop: To prevent E-stop faiure, the cusiomer shal amiays mount . price 1o o oo
Repair: Minor repa n However, SPEAG reserves the
y %
Coibapaamgquraion Flles: Since the exact vlues of the DAE iput ressiances, as mossured durng the
o e o, Tawred Qg (Cabbrtion Ecipmare s (MBTE e b catasr)
he carresgonding configuration flo ¢

Shao = - 0s
Important Note: T R [ ity tmate Typm 0t cercarn B h22 Mo w205y gz
Warranty and calibration is void if the DAE unit is disassembled irtly or fully by the
s A | Secondery Standwes 01
—_— _" SEUNS 053 AA 10012704023 On s coach]

Cattaer Box v2 1 196 UMS 008 A 1002 27.502 11 P checky “
tempt to greaso or oil the E-stop assembly. Cleaning and readjusting of the E-
Svop assembly s allowed by certified SPEAG parsonnel only and is part of tho anmue:
calibration procedure.

im, Note:

To prevent d image of the DAE probe connector Pins, use great care when installin, ":‘ v WM \.l-y' e Fechrician 5‘7"“"‘

oo the DAE. Carefully Gonnect the probe with the connector notch oriontad It | i =2 2 L2
mating position. Avoid any rotational movemant of the probo body versue the Ga

while turning the locking nut of the connector. The same care shall be used e pro— Svnkann [ —

disconnecting the probe from the DAE. M Qe o

tosuot Ap 24, 2023

TN_EH190306AE DAE# docx oS0 ‘Cetificate No: DAEA-1245_Ape23 Paga 1015

DC Voltage Measurement
AD - Convener Resalution nominal
High Range: S8 = LATUN hilranga = -100..+300 m¥
Low Range: s8- B g ..y
ot i DASY moasuremert pararmators: Auto Zers Tame: 3 soc: Maeuring imes 3 e

405,243 + 0.02% (k=2) | 403,938 = 0.02% (-2)
399474 & 1.50% (k=2) | 399478 = 1.50% (ke2)

Calibration Laboratory of
Schmid & Partner

Engineering AG
e P —

Accrecies by the Swiss Accrecitation Saevicn (SAS) Accrestasion to.: SCS 0108

- Connector Angle
DAE

data acquisition electronics _w Angle 1o be usad In DASY. [ mom=rr |
Connector angle information used in DASY system to align probe sensor X to the robot o . e

coordinate system

Methods Applied and Interpretation of Parameters
* Do Valtage Measurement: Caiibration Factor assessed for use in DASY system by

Somparison with a calibrated instrument traceable to national standards. The figure given

corresponds to the full scale range of the voltmeter in the respective range.

* Gonnactor angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncentainty is not required.

* The following parameters as documented in the Appendix contain technical information as
resultfrom the performanc test and require no uncertainty.

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

* Common made sensitiviy: Influence of a positive or negative common mode voltage on
the differential measurement
Ghannel separation Infiuence of a voltage on the neighbor channels not subject to an

input voltage.

* AD Converter Values with inputs shorted: Values on the internal AD converter

corresponding to zero input voltage

Input Offset Moasurement: Output voltage and statistical results over a large number of

2zero voltage measurements.

Input Offset Current: Typical value for information; Maximum channel input offset

current, ot considering the input resistance.

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

g and during X

Low Battory Alarm Voltage: Typical value for information. Below this vottage, a battery

alarm signal is generated.

+ Power consumption: Typical value for information. Supply currents in various operating
modes,

o — _— Gerificate No; DAEA-1245 Ape23 Paga3 015
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4. AD-Converter Values with inputs shorted
Appendix (Additional assessments outside the scope of SCS0108) et S
1. DC Voltage Linearity e I iiraccal
ih Range Readi Error
C T = Channel X 16001 | 16100
nnel X + Input 19990860 280 0.00 Chenogt ¥ i I Tpest
Channel X + Input 2000577 275 001 [Channel 2
Channel X ~ Input -19998.65 219 -001 = l =
Channel Y + Input 190996 60 1.08 0.00
Sy 2 - S 5. Input Offset Measurement
x »mm.ﬂ e o DASY madsuremart parameters: Auto Zero Tima: 3 sec: Maasurg i 3 sec
ChannelZ 4 input 199994 52 08 T tsued
[z oot T o1 - N W | scon o Std. Deviation
ChannelZ < nput 20002.17 070 0.00 Char e e 0 vy
ChannelZ - input 2000194 001 T ur-:: L 083 189 040
024 B X0 sz
_——_—_— hannel
Low Reoge Reading (V) | _Difference (4¥) Ervor () Channel 2 85 262 ) o6t
Channel X + Input 200291 0.81 0.04
Channel X+ Input 203,06 07 0.36 6. Input Offset Current
— e s o Nominal Input cruaty offsel current on all charnels <25iA
Channal Y+ input 200233 029 [
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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 -325 -3.5% 47.1 0.7
2023/4/26 -32.3 -2.87% 46.5 1.3
Dipole D450V3 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/4/21 -23 / 57.1 /
2022/4/26 -23.4 -1.74% 56.6 0.5
2023/4/26 -23.9 -3.91% 56.2 0.9
Dipole D750V3 SN 1188
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/29 -28.7 / 53.6 /
2023/3/29 -28.3 1.39% 53.2 0.4
Dipole D835V2 SN 4d114
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -25.3 / 48.7 /
2023/3/31 -24.6 2.77% 49.1 0.4
Dipole D900V2 SN 1d079
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -23.3 / 48.1 /
2023/6/7 -23.6 -1.29% 48.3 0.2
Dipole D1800V2 SN 2d170
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -29.4 / 47.9 /
2023/3/31 -28.9 1.70% 47.2 0.7
Dipole D1900V2 SN 5d136
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/7 -22.4 / 51.2 /
2023/6/7 -22.9 -2.23% 51.6 -0.4
Dipole D2000V2 SN 1041
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/6 -34.9 / 48.4 /
2023/6/6 -33.5 4.01% 49.1 -0.7
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Dipole D2300V2 SN 1096
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -26.6 / 49.2 /
2023/3/31 -27.1 -1.88% 49.4 0.2
Dipole D2450V2 SN 817
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/4/1 -28.5 / 52.1 /
2023/4/1 -28.0 1.75% 51.6 0.5
Dipole D2600V2 SN 1158
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/3/31 -23.8 / 49.9 /
2023/3/31 -23.3 2.10% 50.3 0.4
Dipole D5GHzV2 SN 1095 for 5200
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -23.6 / 46.1 /
2023/6/1 -23.1 2.12% 45.6 0.5
Dipole D5GHzV2 SN 1095 for 5300
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -29.5 / 47.8 /
2023/6/1 -28.8 2.37% 46.9 0.9
Dipole D5GHzV2 SN 1095 for 5500
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -27.4 / 50.3 /
2023/6/1 -27.6 -0.73% 50.8 -0.5
Dipole D5GHzV2 SN 1095 for 5600
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.0 / 54.5 /
2023/6/1 -23.6 1.67% 54.9 -0.4
Dipole D5GHzV2 SN 1095 for 5800
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2022/6/1 -24.9 / 515 /
2023/6/1 -24.3 2.41% 51.0 0.5
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