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1 Dipole

1.1 CLA150 - SN 4025

Calibration Laboratory of

Schmid & Partner
Enginesring AG

Zeughau

5 s e Calibration Laboratory of

Schmid & Partner
‘Service sulsse @ ¢talon m‘
Servaio svicero cl mrmen Engineering AG

ussirasse 43, 8004 Zurich, Switzerland s Gl At Zeughausetrasse 43, 8004 Zurich, Switrariand
Accraciod by the Swis Acoreditaton Scrvice (SAS) Acereitation No: SCS 0108 Accaucsted by 0 Smss Accreataton Servce (SAS)
b —
Clet  SAEESIONR SIS CLAIR0 RIADER T W tissue simulating liquid
CALIBRATION CERTIFICATE o i el e o
Ooject CLA150 - SN: 4025 is ned to the
a) IEEE Std 1528-2013, IEEE ractice for D the Peak Spatial-
Calibration procecure(s) QA CAL-15.v8 AVB'md Specrnc Abwrpﬂon Rate (SAH) in I’\B Human Head from Wireless
Calibration Procedure for SAR Validation Sources below 700 MHz ", June 2013
b) 120 ot for the of Specific Rate

Spec
(SAR) from hand—hnld and body-mounted devices used next to the ear (lnquonq range of
300 MHz 10 6 GHz)", July 2016
Gallbration date: April 26, 2021 ©) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless
eommunnnhon devices used in close proximity to the human body (frequency ra: of 30
MHz to 6 GHz)", March 2010 (gmncy ey

ty SHaNdards, Whieh reaize the chysical units of moasurements (S d) KDB 865664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
i 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 Siandrds oy Moasurement Conditions: Further details are available from the Validation Report at the end
Power metes NAP SN 108778 03-Apr-21 (No. 217-0329103202) Aor22 of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Power sensor NAP-291 SN 100244 08-Apr-21 (No. 217-03281) Ape22 * Antenna Parameters with TSL: The source is mounted in a touch configuration below the
Power a-n:?: :::—zm SN: 103245 09-Apr-21 (No. 217-03262) Apr22 center marking of the flat phantom
Raferance Mo uator SN: CC2852 (20) 08-Apr-21 (No. 217-03343) "
N s | g ::;: * Retum Loss: This parameter is measured with the source positioned under the liquid filled
Pribligesipiies brighdny 30“" m“ 20 (No. EX39077. ety oy phantom (as described in the measurement condition clause). The Return Loss ensures low
DAEs sn 651 261un70 (No. DAEA-654.Jun20) sun21 reflected power. No uncertainty required.
. s * SAR measured: SAR measured at the stated antenna input power.
Soconsary i o A 4
Pownr meter E44198 SN: GBAT 293874 06-Apr-16 (in house check Jun-20) In hous eheck: Jun 22 : SA nector. ki RARIR FoLt Y. the solanca
Power sensor E44124 BN: MY41458087 06-Api-16 {in house eheck Jun-20) I housa. -2 ¢
ot sresEron SN0 GeAo 1 s sk ) U hxmscock A2 i rviobiiog The oL are used o caleulate the
FF generator HP B548C SN . inal rosuk.
Nutwork Analyzar Agiant ESOS6A | SN- USAT0B0477  81-Mar-14 (in houso check Oct 20) 10 house chack: Ock21
The reported uncertainty of measurement is stated as the standard uncertainty of measurement

Bk — o multiplied by the coverage factor k=2, which for a normal distribution corresponds o a coverage

ik . - " / probability of approximately 85%.
a ﬁ j!s =

Appraed by Katla Pokovc Technical Marager 2L

Issuect; April 26, 2021

Corthonte No: CLA1804025_Api2! [P Cortficatn No: GLA150-4025_Ape21 Page20ls

Appendix (Additional assessments outside the scope of SCS 0108)

Measurement Conditions
DASY system s lad s not given 00 page 1. Antenna Parameters with Head TSL
DASYS V52104

DASY Version Imipadance, lranaormad to feed point | 47804150 ]

Extrapalation Advanced Fxtrapolation m— i

Phantom ELM Flat Phantom Shel thickness. 2 2 0.2 mm [Foum _3isde

EUT Positioning Touch Postion

= Additional EUT Data

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

Fraquency 150 WHz 2 1 MHzZ Wenubacturad by | SPEAG ﬁ
Head TSL parameters

he o

ity

Nominal Head TSL parameters 220°C 523 0.78 mhoim

Meoasured Head TSL parameters. (£20+0.2)°C B11+6% 0.76 mho/m < 6 %

Head TSL temperature change during lest «05°C - —
SAR result with Head TSL

SAR averaged over 1 em? (1 g) of Head TSL Conditon

SAR measured 1 W input power 3.80 Wikg

SAR for nominal Head TSL paramelers normalized 10 W 3.88 Whkp = 18.4 % (k=2)

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

SAR measured 1 W DUt power 2.80 Wikg

SAR fov nominal Head TSL paramelers normalized to (W 2,50 Wikg + 18.0 % (ks2)

_— Curiificats No. GLA50-4025_Apr21 Page 4ol &

Gertificats No: CLA150-4025_Ape21 Pagedofé
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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 ky/m’

Phantom section: Flat Section

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

Peak SAR (extrapolated) = 7.36 W/kg

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

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

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

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

-6.00
-8.00

-10.00

0dB = 5.48 Wikg = 7.39 dBW/kg

Cortificate No: GLA150-4025_Apr21 Page 60l

Contfcats No: CLA150-4026_Apr21 Page5ots

1.2 D450V3 - SN 1103

%
3

Calibration Laboratory of

I of N
T e o
Enginoering AG Zoughausstrasse 43, 8004 Zurich, Swisertand N
Accredted by 'e Swiss AcCrednanon Senvce (SAS) '-.-....w"..—. e
Multlatorst Uulblaterat
Glossary:
cuent  SGS-CN (Auden) ZSL tissue simulating liquid
onvF sensitivity in TSL/ NORM x,y.z
[CALIBRATION CERTIFICATE NA ot appidable or not measured
Otject D450V3 - SN:1103 Mi-mwmmwmmmmnmz
a) |EEE Std 1528-2013, “IEEE ractice for D ing the Peak Spatial-
. QACAL15.9 Avemgod Specific Absorphon Rate (SAR) in lhe Human Head from Wireless
Caftbrstion proceduels) + June 2013
Calibration for SAR Validation Sources below 700 MHz b) lecszzos for the of Specific Rate
(SAR) from hund~helﬂ and boay-mounmd devices used next to the ear (frequency range of

300 MHz to 6 GHz)", July 2016
Caitoraon cate April 21, 2021 ¢) IEC 62209-2, *Procedure to determine the Specific Absorption Rate (SAR) for wireless

communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010 ! b
KDB

80, d) 865664, “SAR Measurement Requirements for 100 MHz to 8 GHz"

Additional Documentation:
- o €) DASY4/5 System Handbook

Calloration Equiprmen used (MATE sl for calteason)

Methods Applied and Interpretation of Parameters:

Primary Stancarts los ca o * 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 :: * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
el S e mm' . pona::my'e below the center marking of the flat phantom section, with the arms oriented
Typa memach combeion | SN. 310082/ 06327 00ADr 21 (No. 217-0%544) A2 P bady exia.
Pelorence Prcbe EXIOVE et 2000020 (No. EX33077 Dec20) 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 Loss ensul
S s:m }m Ghock Dete (n house) Schucubed Criack reflected power. No uncertainty required. RORTES o o
meter EM198 SN GB41200874
o e Seass: :-.:I a2z ¢ 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 314714 (1n POUse ehack Oct-20) In house chack: Cet-21 . SAH SAR as 1o an input power of 1 W at the antenna
connector.
Nare Funcion Sgnatre * SAR for nominal TSL The TSL are used to calculate th
k- v k i\ﬁ nominal SAR result gl
uncertainty of measurement is stated as the standard uncertainty of measurement
Asprowes by: Katie Posovic Tectroca Manager mumm‘.dmmm kxz which for a normal distribution corresponds cover
LS bily of approximai N ooveraes
Insuec: Act 23, 2021
Ik whous iten aporoval of £ labormsory.
Cerbicate No: DABOVS-1103_Ape2! e Ceriicato No: DASOV3-1103_Ape2! Page 2 16
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Cnndmmn Appendix (Additional assessments outside the scope of SCS 0108)
DASY. 8 far as nor. 1
‘ nuv — — Antenna Parameters with Head TSL
}EM frre— oo Impesdance, iranadormad 1o feed point | s710-28/0
Ehantom EL4 Pat Phariom Shell ihckness: 2 + 0.2 mm [ ot Lows | 23048 |
Distanca Dipole Center - TSL 15 mm with Spacar
| Zoom Scan Resolution dx. dy. dz = 8 mem General Antenna Parameters and Design
Frequency 450 MHz £1 MHZ
Electiical Dalay (one diraction) [ 1346 ns
He: parameters. ‘eecpoint measured
wd TSL Ahar ong term use with 100W rackatec powsr, only a sight warming of tha dipole near tha f canbe
= The dipole Is made of standard semisigld wectly connectsd 1o the
remperature | Permittivity Conductivity ‘s8cand aam of the dipolo, The antanna is therefors mh 30me M
Nominal Head TSL paramaters. 20°C 435 0.87 mhe/m --dd-d'wl-wgﬁnm-h rder i g 0; ol vy
asered Haad TSL ieiat | micen o ey mnmmconum-mm.m-mummmmnnmmw.mmmnmmuu
Head TSL temperature change during test <08°C — s orcm s applied to twaa
ackdered the
SAR result with Head TSL e
SAR averaged over 1 b {1 g) of Hoad T8L Condtion Adtions! EUIT Data
SAR measurad 250 MW ingut power 1.14 Wikg PEAG
a Manufaciured
SAR for nominal Head TSL paramelers normalized 1o 1W 455 Wikg = 18.1 % (l=2) L = I =
SAR avaraged over 10 e’ (10 g) of Head TSL condion [
SAR measured 250 ¥ irput powees | 0.757 Wty
SAR for nominal Head TS parametors [ nomsiasdiotw | 30eWhge17.6% gez)
Cerificate No: D4SOVE-1103_Ape21 Pago 318 _ Sorais o DAgE 1 Paetors _
DASYS Validation Report for Head TSL

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

Date: 21.04.2021
Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

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

DASYS2 Configuration:

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

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

*  Electronics: DAE4 Sn654; Calibrated: 26.06.2020

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

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

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

Peak SAR (extrapolated) = 1.76 Wikg

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

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

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

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

s
T (1 s
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
D750V3 - SN: 1188 NA not applicable or not measured
Calibration Proced
ure(s) FFZ11-008:01 is to the
a) IECI\EEE 62209-1528, 'm The. Specific
Rate of Human Exposure to Radio merwsmnawm-ms«mmnu
Cutaicn de March 28, 2022 MIhuCovm«anmeln 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration mmnmuqh national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
(S confidence probability are given on the following
Ppages and are part of the certificate. Additional Documentation:
<) DASY4/5 System Handbook
Al
hwm-mmmnmmmummmmmanm mwww,m Parimetion:
umicity< . irement Conditions: Fumrdmhmmhmmmwmmﬂmn-lmom
dlhlmh Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) o Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Sandards 0# Cal Date (Caibrated by Certiicate No) __ Scheduled Calibration ooy b s g A ol e ool
= - i = . Point Impedance and Retum Loss: These parameters are measu
Power Niéter 24-80p-21 (CTTL, NaJ21X08326) Sep22 positioned under the iquid filled phantom. The impedance stated is transformed from the
Powsrsaneor  NERES | 104201 24-6pp-21 (CTTL, No.F31X08338) Sep-a measurement at the SMA connector to the feed point. The Retur Loss ensures low
Reference Probe EX30V4 | SN7307  26-May-21(SPEAGNo EX3-7307_May21) May-22 reflected power. No uncertainty required.
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.Z22-80007) Jan-23 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: SARunwm.mmlmm-nmpulpmdiw-lme-rmmu
Network Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No J22X00406) Jan-23 . SARMIMWTSLWM! The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function Signature
Calibrated by 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
Reviewsd by R 1“1‘ ., \M Corresponds to a coverage probability of approximately 95%.
Approved by QiDanpuan | SAR Proect Leater =
Issued: April 3, 2022 |
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Centificate No: 22260103 Page 1 of 6 Centificate No: Z22-60103 Page 2076
* 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 Impadance, transiormed to feed point | 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 ¢
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| X CAICT o e CAICT
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DASYS Validation Report for Head TSL Date: 2022.03-29

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

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

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

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

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

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

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

Reference Value = $5.06 V/m; Power Drift = 0.00 4B -
Peak SAR (extrapolated) = 3.07 Wikg

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

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

x
TOMNSE S eSSBS . . FENEDN G T S8

.12

-8.16

-10.20

0.dB =2.74 Wikg = 438 dBW/kg
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5 s Yol Rt o Disict,Bing 10191 a0 Nl (S0

No.52 Add No.52 HuaYoumBei Road, Haidisn Distric. Bejing. 100191, Ching
Tel: +86-1062308630-2512  Fax: +86-10-62304633-2904 Tek +86-10-623046332079  Fax 0us333504
E-mail cutachinustlcom Hipu/ s chinatil o Emall cttifchinancom  hup:/wwwchiatl
No: 22260104
; { Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
Object DB35V2 - SN: 4d114 N/A not applicable or not measured
Ciltalon Prooedue(e) FF-Z11-003:01 - ke o
Calibration Procedures for dipole validaton kits a) IEC/EEE 62209-1528, ! P dure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528 Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Certificate documents the traceabiity to national standards, which reaiize the physical units of b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
S, The and the probabiity are given on the following
pages and are part of the certificate.

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

humidity<70%. "M wlw and Interpretation of Parameters:

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

Calibration Equipment used (M&TE critical for calibration)

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

ower sensor  NRPES 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22
measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG No EX3-7307_May21) May-22 power. No uncertainty required
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No Z22-60007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary Standards D# Cal Date (Calibrated by, Certificate No. Scheduled Calibration * SAR measured: SAR measured at the stated antenna input power.
~Signal Generator E4436C | MY49071430 13-an-22 (CTTL, No.J22X00409) Jand3 « SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
. connector.
Nobvork AN EROTRE MVARIIONTA. 14022 (CTIL; Hasn0em), i 1 o SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Function
Calibrated by: Zhao Jing | SAR Test Engineer -{,*j = The reported uncertainty of measurement is stated as the standard uncertainty of
’ Measurement multiplied by the coverage factor k=2, which for a normal distribution
Reviewed by: lin il | | 8AR Tost Engineer \m* ;% | Corresponds to a coverage probability of approximately 95%.
Approved by: i Dianyuan | 3R Project Leagier =
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
Centificate No: 22-60104 Page 1 of 6 Certificate No: 722-60104 Page 20fs
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s CAICT T7TL 5 8 e CAICT
CALIBRATION LABORATORY CALIBRATION LABORATORY
Ad4: No.S2 Hus Yol Road, Haidien Distric Befing. 100191, China Add: No.53 Hus YuamBei Rowd, Haidian Disiric, Bejing, 100191, Chin
Tek 486-10-623033:0079.  Fax: +86-10-42304613-2504 Tek 484 10SD0IIAT  Fax: +86-10-42304633-2504
st colichimatioom b ww chinat.ca it cab dchinar com i
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
oo = 7y Impedance. transtormed to feed pornt | 705220
Distance Dipole Center - TSL 15 mm with Spacer [ et Loss [ -3
Zoom Scan Resolution dx. dy, dz =5 mm | Dinersd Rotorn Fis and Design
Froquency 835 MHz £ 1 Mz |
[ Evoctical Delay (one drection) | 1307 ns
Head TSL parameters
appied
Tesoume S— Conductvty | Ater long term use with 100W radiated power. only  slight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20'C 5 0somhom | be measured.
Soonsurmd ) end TOL. paementin j080n°c 48s0% oM w0t | The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding ine is directly
Head TSL temporature change during test <0°C - 7 | connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
— of the dipoles, smail end caps are added 1o the dipole arms 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. Mbymnm mwunwm--.unmwwmsw
1 cm’ (1) of Head TSL Condition No excessive force must be applied to the dipoie arms. because they might bend or the soidered
SAR measured 250 MW input power 2.37 Wikg w .
SAR for nominal Head TSL parameters. normakzed to 1W 940 Wikg £ 18.8 % (k=2)
10 cmt’ (10 g) of Head TSL Condition Additional EUT Data
SAR measured 250 mW input power 1.54 Whg
[ Manutacturea by =7
SAR for nominal Head TSL parameters normakzed to TW | 612 Wikg £ 18.7 % (k=2)
Centificase No: 222-60104 Page3ofs Centificate No: 22260104 Page 40f6
T7TL s b e CAICT s CAICT
CALIBRATION LABORKTORY e ———
At No 2 Ve Ko Hasdn Disric. g, 00191 i A4 No.S2 Ha Yuamibel Rowd, Hadian Disric, Beiing. 100191, China
B 04T . 102306 Te: <86 10-625006332079  Fax: +86-10-623006
et cipdtom i Ema cotidchinmicom  hap: wwechieatlcn
DASYS Validation Report for Head TSL Date: 2022:03-31

Impedance Measurement Plot for Head TSL

Medium parameters used: f = uswm @=0.907 S/m; = 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

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

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

«  Electronics: DAEA Sn1556; Calibrated: 2022-01-12 A ~ T

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

«  DASYS2 52.10.4(1535); SEMCAD X 14.6 l-umm

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz=Smm
Reference Value = 57.88 V)
Peak SAR (extrapolated) = 3

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 S
Ratio of SAR at M2 to SAR at M1 = 66.2% i
Maximum value of SAR (measured) = 3.17 W/kg

e (o0 56

[ o im e 1o os B

0dB =3.17 Wikg = 5.01 dBW/kg
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‘TTLLLn:u_ &

St caret

" in Colaborston with
‘TTL £ip o 2 g
CAUBRATION LABORATORY

N2 e R, i Disic. e, 0151 iy A No.52 HeaVunnit R, Hsidion Disic. Befing. 10191, China
frgbeate ot T e 4204332117
Ei tlgchimtloom bkt acn Bl tfgchisloon  Map: v cakacn
Client SGSCN Certificato No: _ 22260184
F % Glossary:
TSL tissue simulating liquid
) ConvF sensitivity in TSL/ NORMx.y.z
Otject DB0OV2 - SN: 14078 NA not applicable or not measured
Calibration Procedure(s)
FFZ1103.01 Calibration is Performed Accordis
g to the Following Standards:
Calibration Procedures for diposs vaidaton kits a) IEC/IEEE 62208-1528, o of Specific A
Rate of Human Exposure to Radio F o from Hand-heid and Body-mounted
Casbraton date une 7, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and

This calibration Certificate documents the traceability to national standards, which

reaiize the physical units of

pages and are part of the certficate.

Al calibratons have been conducted in the closed laboratory faciity: envircnment temperature (2243C and

humidity<70%.

Calibration Equipment used (MATE critical for calibration)

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

Additional Documentation:
) DASY4/5 System Handbook

u-nmh Applied and Interpretation of Parameters:

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

Primary Standards 0% Corliicate No) __ Scheduled Caliration paraliel 1o the body axis.
Power Nieler NRPZ 08277 24.56p-21 (CTTL, No J21X08326) Sep22 «  Feed Point Impedance and Retum Loss: These parameters are measured with the dipole
P e e, | |6 240921 CTL Mo 21k0852) sep22 pasitioned under the liguid filied phantom. The impedance stated is transformed from the.

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

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

Name Funceon Signature —

Calibrated by: Zhao Jing SAR Test Engineer 'gi The reported uncertainty of measurement is stated as the standard uncertainty of
Mnmnmenl multiplied by the coverage factor k=2, wma- for a normal distribution

Reviewed by. Lin Hao ‘SAR Test Engineer #% s to a coverage probability of approximately 95°

Apgeoved by: Qi Disnyuan ‘SAR Project Leadar

Issued: Jue 13, 2022 B
This except in rovel
Centificate No: 22260184 Page 1 ofs

Certificate No: 22260184 Page 206

CAICT

" in Coleboraton wan
‘TTL l_l_l_‘_l_

No.52 HnYeaniic Road, Habfos Disrict, Belig. 100191, Chisa
T -85 106200631217

CAICT

" in Colaboretion with
CALISRATION LABORATORY
AS: No.S2 HusYonbei Rod. Habtion Disrict, Bejing. 100191, China
A

CAICT

Eonl calichimitcon g cricaccn ackicaticon g e s
Moasurement Conditions Appendix (Additional assessments outside the scope of CNAS LOS70)
oASY 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Exraporaton
Inpedance, ranstormed
Phantom Trigle Fiat Phaniom 5.1C. RL 10 foed poirt [ 410-5490
Distance Dipole Conter - TSL 15 mm i Srecer [RetamLoss [ -BI3®
Zoom Scan Resolution dx, dy, dz = § mm General Antenna Parameters and Design
Frequancy 0 Mz 1 Mz
| Electncal Doty (ons directon) I 13120
Head TSL parameters
Temperature | Pormittivity Conductivity | After long term use with 100W radiated power, onl;
Nominal Hesd TSL parameters 2o | s 097 mhoim e measised
[ s o e mos0a | @isew [osmameon ]| Tre doole cotar conccteo
Head TSL temperature changs during test | <1.0°C | — | == paingi ioole. The DC-signals. On some
‘] ined i the par The SAR data are not
SAR result with Head TSL affocted by this change. sy e
em’ (1g)ofHead TSL | Canattion. " y might bend or the soldered
Gonnections nea the feed-point may ba da
y— [ oo T =
SAR for nominal Head TSL parametecs | romamsdotW | 11.0Wkg: 188 % =2
SAR averaged over 10 cnr’ (10g)of Hesd TSL | Gonion Additional EUT Dats
SAR messured
oz [ 2somwroupmer TG T e
| SAR for nominal Head TSL parameters [ nomaizeso W | 7oswWhg 2187 % ed) |
Centifieste No: Z22-60184 Page3of Certificne No: 22260184 Pagedofs
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(TT:L tpeag CAICT (TT:L' tpesg CAICT

N5 R, s D, B, 100191, Cis 4305 ol R, i D, g, 100191, Cins
ol 4B 106210463 e +

Eedaiphaaton | M e celgbtinn | Mopinomesiiacen
msvs Validation Report for Head TSL Date: 2022-06.07

Head
: CTTL, Beijing, China

puT: 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)
DASYS Configuration:

Impedance Measurement Plot for Head TSL.

«  Probe: EX3IDV4 - SN7464; ConvF(9.72.9.72, 9.72) @ 900 MHz; Calibeated:
20220126

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

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

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

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

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

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

Peak SAR (exteapolated) = 4.20 Wikg

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

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

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

0dB =371 Wikg = 5.69 dBW/kg

Centificate No: Z22-60184 Page sofe Certificate No: Z22-60184 Page6ofs

1.6 D1800V2 - SN 2d170
oo £ c~As==:z CAICT Crrinses CAICT

/\ 4
302 i R s D o, 1019 Nl 550N A .52 HonYeunle Rod,Haidian Disric. Being, 100191, Chin
Al N3 el Rou, Vit o Tel: +86-106230T3109  Fax. +B6- 10423006
100U 2812 Eomat: coligchinatloon o wwwehimatlcn
Client SGSCN Certificate No:  222-60105
e E 5 ] { ] H 3 I Glossary:
5 e } i i3 1=l TSL tissue simulating liquid
| ConvF sensitivity in TSL/ NORMx.y.z
Object D1800V2 - SN: 24170 NA not applicable or not measured
Caiibeation Procedure(s)
FF-Z11-003-01 Calibration is Performed According to the Following Standards:
’ ) IECTEEE 62200-1525, Procedure for The Specific Absorption
of Human Exposure to Radio Frequency Fieids from Hand-heid -m Body-
Calibration date: March 31, 2022 Wireless Communication Devices- Part 1528: Human Models, Instrumentation ann:“nu
Procedures (Fr-quomy 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 865684, “SAR Measurement Requirements for 100 MHz to 6 GHz"
S1) The and the confidence probability are given on the following
pages and are part o the certificate Additional Documentation:
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 Pay
humidity<70%. y
e . Moacummon( Conditions: Further details are available from the Validation Report at the end
” of the certiicate. All figures stated in the certficate are vaiid at the frequency indicated
i ot el il 5 cubatiord o Ao Ptars TSL: The dipole is mounted with the spacer to position fts feed !
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Standards 0 Cal Date (Caibrated by, Certficate No) __ Scheduled Calioration Dasaliel o the body wds,
Power Meter NRP2 106277 24:Sep-21 (CTTL, No.J21X08326) Sep22 *  Foed Point Impedance and Retum Loss: These parameters are measured with the dipole
Power sengor  NRPSS 104281 24-Sep-21 (CTTL, No.J21X08326) Sep-22 m’ﬂv“:ﬁ:{:‘:mﬂﬁm’:m Y'h‘ oronicdy fncpun onte
| Reference Probe EX3DV4 | SN 7307 26-May-21(SPEAG.No EX3-7307_May21) May-22 reflected power. No uncertainty 'sq\:i':t;m e ek Lot low
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No.222-80007) Jan-23 *  Electrical Delay: One-way delay between the SMA connector enna
| No uncertainty required ki foed jolot.
Secondary Standards |0 # Cal Date (Calibrated by, Certficate No) _ Scheduled Calibration *  SARmeasured: SAR measured at the stated antenna input powes
S B [P e P g *  SARnormalized: SAR as measured, normalized to an input powel of 1 Wat the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No J22X00408) Jan23 i
) . r‘s‘.:mﬂ |:u nominal YSL Pparameters: The measured TSL parameters are used to calculate the
al SAR resu
Name Function Signature |
Caiibrated by Znao yg | SAR Test Engineer 4& | [ m feporied uncertainty of measurement s stated as the standard uncertainty of |
‘ ’ [ 'surement multiplied by the coverage factor k=2, which for a normal distribution |
[ o e — < ﬁ{ 2{) X | Corresponds to a coverage probabilty of approximately 95% |
Approved by. |0l Dianyuan | 5AR Project Leadier =S - f

Issued: Apnil 6, 2022
This calibration certificate shail not be reproduced except in full without written approval of the laboratory.
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‘TTL ﬁ:ﬂl_n_ CAICT ‘TTL speag CAICT

Add: No.S2 ll-\\-lhnl-.‘ll-dunlhmnlku.‘ m"‘, Ching. Add: No.52 Hua Yusnlicl Road, Huidian District, Befing. 100191, (hina
Tel WS- 106MEI0 . Fax +86.10623048 Tek +86-10-620463320%9  Fax: +86-10-42304633.2504
El colijhnntlcon . e iwenchbomtlsn Email iliichinasicom  hapwwwchintlen
Measurement Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY as far page 1
DASY Version DASYS2 | 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapotation
| Phantom Triple Fiat Phantom 5 1C | Impedance. transformed 1o feed point | 4790- 2540
Distance Dipole Center - TSL 10mm | with Spacer L o | e g
Zoom Scan Resolution ax dy. dz =S mm General Antenna Parameters and Design
Frequency 1800 MHz £ 1 Mz [
Electrical Delay (one direction) | 1116 ns
Head TSL parameters
sppled
| Temperaturs | Permittiviey Conductivity After long term use with 100W radiated power. only a slight warming of the dipole near the feed-point can
Nominal Head TSL parameters | 20c | w0 1.40 mho/m Seme—_—
Measurod Hesd TSL parametors | @20202°C | 406:6% |141mhomas% The dipole is made of standard semirigid coadal mmwmﬁmmnﬂlmum
oad TOL temporsters T i = connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signais. On
L change during | | | vnmhmmmmmmbmmmmmmmmmmmw
T T ——————— according 1o the position as explained in the "Measurement Conditions” paragraph. The SAR
SAR result with Head TSL affected by this change. The overall dipole length is stil according to the .
o (1.9) of Head TSL T Condition ] 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 Input power I 973 Whg
‘SAR for nominal Head TSL parameters | romaizediofW | 389 Wkg2188% (ke2) |
SAR averaged over 10 cr’ (10g) of Head TSL. | Conditon | \dditionel EUT Deta
SAR measured
250 mW input power | 5.11Wig | [ Manutacturea by I SPEAG
wamn—dmm romaized o IW | 204 Wikg 187 % (ke2) |
Centificate No: 222-60105 Page 3 of 6 Centificate No: 222-60108 Page 4 of 6
* e " In Colaboration with
T7TLs o e g CAICT T7Lsp e s g CAICT
CALIBRATION LABORATORY .
430 i o D B, 11, o Add: No.S2 FusVumnBe R, Haidian District, Beifng, 100191, Chin
10 S s s D s, ¥ Tek 860620461209 Fax +86-10-42304633-2504
F-mail et wchinatt! com hpwww chinastl e Sl culeboatcon bt oo
DASYS Validation Report for Head TSL Date: 202203-31
Test Laboratory: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

DASYS Configuration:

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

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

+ Electronics: DAE4 Snl$S6; Calibrated: 2022-01-12 v I A e —

« Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 PS1 Cx: Serial: 1062 \9\ i

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

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

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

Peak SAR (extrapolated) = 18.2 Wikg

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

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

Ratio of SAR at M2 to SAR at M1 = 54% 7/’
Maximum value of SAR (measured) = 15.2 Wikg \

e

P s e e
. D.aas 0 b

19000000 Gnz 47,412

\

3.42

=
Lmmnses - 35 e + 2w B
5.85
1027

-13.70

SIAH L =

0dB =152 Wikg = 11.82 dBW/kg
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oI " in Collsborseon with
TTii e ses 2 '\“H CAICT @u—’—‘—‘—
AR — emCNASE
D

P T R —— N =T T o P B 0015, e
T oMo 10-2003
Eicnieinstoom e ivrecaiiacen e o
Certificate No:  222-60185
i Glossary:
i TSL tissue simulating liquid
Conv sensitivity in TSL/ NORMx.y.z
bt R NA not applicable of not measured
Cafibration Proced
o) FF-Z1100801 Calibration is Performed According to the Following Standards:
aliraton Procedures fo cipcke vadation is 3) IECHEEE 62206-1528, ‘Measurement Procecure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekis from Hand-heid and Body-mounted
Gaibration date June 7,202 Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calibration Centificate documents the traceabilty to national standards, which realize the physical units of b) KDB 885684, “SAR Measurement Requirements for 100 MHz to 6 GHz™
gi on the following
Additional Documentation:
Fo9es.and are part of he cartiican. ) 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:
humdity<70% « Measurement Conditions: Further details are avallable from the Vaiidation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
‘Calbration Equipment used (MATE cril for caibation) « 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 Sandards 08 Cal Date (Calbrated by, Certicale No) __ Scheduled Calbration g""“""‘m:;‘mdhl Lo Thm st ——
. turn Loss: These par: are measured wi ipole
Power Meter ”:"? :::: 2‘\‘“:: ‘gm :" g:m:' s"”; positioned under the liquid filled phantom. The impedance stated s transformed from the
Power sensor NRPBS cesi il lo.J ) Sep- ‘measurement at the SMA ermneaov m the feed point. The Return Loss ensures low
SN Tas4 _an22) Jan23 reflected power. No uncertainty req
oAgs SN1868  12.Jan22(CTTL-SPEAGN0Z22-60007) Jan23 + Eiocrica Datey- One-wey dekey bebhesn the SMA connector and e antenna feod point.
No uncertainty required
‘Secsod it | 10# cal Cartifcate No) _ Scheduied Caiibraion +  SARmeasured: SAR measured at the stated antenna input power.
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL. No J22X00408) Jan23 + SAR nomelzed: SAR as messured, normalized 1 an inpuut power of 1 W atthe anteana
Network Analyzer ESO71C | MY48110673  14~Jan22 (CTTL. No./22X00408) Jan23 * SAR fornominal TSL parametors: The measured TSL parameters are used 1o calculate the
nominal SAR result
Name Function
Calbrated by. 2Zhao Jing SAR Test Engineer -z L . reported uncertainty of measurement s stated as the standard uncertainty of
fralyicded { mulipied by the coverage facior k=2, which for a nomal ditrbuon
Reviewed by. LinHso SAR Test Engineer N mﬁﬁ T pronabit d e
Approved by. Qi Dianyusn SAR Project Leader =
Issuec June 13, 2022
the lsporatory
Centficate No: Z22-60185 Page 1 of 6 Centificate No: Z22-60185 Page 2076

(i wrws CAICT Ciises CAICT

052 R, i Disics. B, 16019, Chios
A% No.52 HunVusnBes Rewd, Hodian Ditrct, Besing. 100191, China Tt 8- 10-42304633.2
el ol clgehisamloon by caitac.n
[—

Appendix (Additional assessments outside the scope of CNAS L0570)

Moasurement Conditions
DASY s
e - T ey Antenna Parameters with Head TSL
Extrapolation Advarced Extiapoiston | Impedance, transformesd o feed point | 51.204 7580 ]
Prantom Tre Fat Phantom 5 1C. [ Rotum Loss | ‘22408 ]
Distance Dipole Center - TSL 10 mm with Spaces
Zoom Scan Resotution | ocora=som General Antenna Parameters and Design
I i el B e i [Ehﬂuwaywnamn) | 1.109 ns.
Head TSL parameters.
Temporature Conduc After long term use with 100W sigl ipol foed
emper Permittivity tivity s v g
| Nomnal Head TSL paramotars zac | «o 1.40 mhaim —
| Moasured Hosd TS parameters @20:02C | 9916% | 13mmamaa% o The center 9 y
the dgole als. On some
| Hoad TSL temperature change during test | <10°C - -~ of the dipoles, added to P g e caded
according fo the paragraph. T!
SAR result with Head TSL y ths changa.
g ams, y the soldered
e’ (1g)otresdTsL | ‘Condition ‘connections near the feed-point may be damaged.
SAR mesaured | 250 mws inpus power 885 Wig
SAR for nominal Head TSL pavameters. normalzed 1o W 40.0 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10g) of Hesd TS | Condton Additional EUT Data
SR mesnureg | zsomwmtpomer s = = r—r
|54 for nominal Hesd TSL pacamesers [ comsusswiw | 208Whg 167 % (e2)
Cenificate No: 22250185 Page3ofe Certificate No: Z21-60185 Page dof's
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- " in Colsboration wih
i Cotaborston
77 s p e ag CAICT @ s peag CAICT
CAUISRATION LABGRATORY —_— ‘CALIBRATION LABRATORY e —
Add: N 52 Hua YussnBei Rowd, Haidian Diswrict. Beljing. 100191, China. N “""B" w DSOS Nl P
302052117
E-mail: cttl @ hisatl com hapc/wwwcaketac.en il
DASYS Vllldl!lnn Report for Head TSL. Date: 2022-06-07
Test Laborstory: CTTL, Beijing, China
DUT: Dipole 1900 Mri: Type: DIS0OVZ: Srial: DISOV: - SN: 4136
Communication System: UID 0, CW: Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f = 1900 MHz: o = 1.385 &= 39.85; p = 1000 kg/'m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration;
+  Probe: EX3DV4 - SN7464; ConvF(8.18, 8.18, 8.18) @ 1900 MHz; Calibeated:
20220126
*  Sensor-Surface: | 4mm (Mechanical Surface Detection)
«  Electronics: DAE4 Sn1556; Calibrated: 2022-01-12
* Phantom: MFP_VS5,1C (20dcg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
* DASYS2 52.10.4(1535 EMCAD X 14.6,14(7501)
Dipole Calibration Zoom Scan (7x7x7) (7x77)Cube 0: Measurement grid: dx=Smm,
dy=Smm, dz-Smm
Reference Value = 99.99 V/m: Power Drift = 0.04 dB
Peak SAR (extrapolated) = 18.6 Wikg
SAR(I g) = 9.95 Wike: SAR(10 g) = 5.18 Wikg
Smallest distance from peaks to all points 3 dB below =9.2 mm )‘7/‘ \
Ratio of SAR at M2 to SAR at MI = 54.1% P ~F=y
Maximum value of SAR (measured) = 15.6 Wkg \
a®
0
. It e naw. v‘.@"' K S i |
36
-10.45
-13.93
-17.41 &
0dB =156 Wikg = 11.93 dBW/kg
Centificate No: Z22-60185 Page sofé Certificate No: 22260183 Page6of6
s : " In Colaboraton with
T7TLs s o a g S, A~ CAICT 77Lspesag CAICT
Titoeas— wicnasn SAICT s
e i et st e e ot L et SN P ————
i a *E
I i ot ctlpbmmoon. bopiwewssictan
SGS-CN Cortificate No: 222.60186
CALIBRATION CERTIFICATE = Slossary:
et ;s TSL tissue simulating liquid
| Conve sensitivity in TSL/ NORMx..z
e NA not applicable or not measur
Calibration Procedur
" i FFZ11-003:01 Calibration is Performed According to the Following Standards:
Calbraton Procedures for dipole valdation kifs 3) IEC/IEEE 62209-1528, Procedure for The of Specifi
Rate of Human Exposure to Radio Frequency Fields from Hand-heid and Body-mounted
Calibraton date: June 8, 2022 Wireless Communication Devices- Part 1528: Human Mode’s, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020
This calbation Cortficate documents the traceabiy fo nations! stsadards, which realze the physical units of b) KDB 855664, "SAR Measurement Requirements for 100 MHz to 6 GHz"
o ne following
Additional Documentation:
pages and are pert of the certfcate
Ll ) DASY4/5 System Handbook
All calbrations have been conducted in the ciosed laboratory facilty: environment temperature (2263 and mm Applied and Interpretation of Parameters:
humidty<70% Measurement Conditions: Further details are available from the Validation Report at the end
f he cariicae. Al fgures staled in the cenfcats are val at the fequency picated
) « 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 Standards 0# Certificate No.) ‘Scheduled Calibration ?n‘;bplo o ﬂe bodz :;\sv WO eter B——

« Feed Point Impedance a m Loss: These parameters are measuret ipole
fitadurodlyoy o :: sl ) s positioned under the liquid filed phantom. The impedance stated is transformed from the
PO saony p21 4 o ) Shgd measurement at the SMA connector to the feed point. The Retur Loss ensures low

SN 7464 _dan22) Jan-23 reflected power. No uncertainty required.
DAE4 SN1586  12.Jan22(CTTL-SPEAGNO 222-60007) Jan23 « Eloctrical Delay: One-way delay between the SMA connector and the antenna feed point,
| No uncertainty required.
Secondary Standards. D# Cal Date (Calibrated by, Centficate No ) Scheduled Calibration *  SAR measured: SAR measured at the stated antenna input power.
Signa Ganarator 64436 | MVARITIAS0 134an22 (CTIL, Mo J52X00400) s * SAR nomalzed: SAR as measured, nomalzed fo an input power of W at the antenna
$ connector
Network Analyzer ES071C LWEIIN73 14-Jan-22 (CTTL, No J22X00406) Jan-23 *  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result
Name Function Signature r =
Calibeated by: 2Zhao Jing ‘SAR Test Engineer f 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
Reviowed by: Lin Hao ‘SAR Test Enginesr ﬁr# | to a coverage p y of
Approved by: Qi Dianyuan ‘SAR Project Leader —Seau:
Issued: June 13, 2022
LThis excopt in of
Conifiete No: Z22.60136 Page 1066 —— —
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CALIBRATION LABGRATORY
Ads No 32 HusYumel Rowd, Hsdan Disvi. B, 109191, Chine e el v, oo i, g W13, Chkna
Te M 10.4T003117 Tek 6RO
b i~ LR O Pl cchimticon b okt ascn
Msasurament Conditions Appendix (Additional assossments outside the scops of CNAS L0S70)
st o page 1
'DASY Version [ bAsYsz T ] Antenna Parameters with Head TSL
Extrapoiaton Advanced Extrapeiacon
[
- e | Impadance, ranstomed to feed poirt | 464000740
Distance Dlpoie Center - TSL 10mem wih Spacer e L e
Zoom Scan Resolution a, gy, dz = 5 mm ] General Antenna Parameters and Design
Froquency 2000 Mz 2 1 Mz
I (oot o o s ; o
Head TSL parameters
Tomporature | Permitivty | Conductivity Aneriong 1o0w ; o
NorinaiHexd TSL parameters [ @oc | w0 | vamem e i
Measured Hoad TSL. parameters [ @0:02C | w2:8% | r3smbamzon | The S0 tnecng o i dowcty
Hoad TSL dur < = — sighals. On some
temperature change during est| <10 | | = ofthe poie, omal e Caps are aced 1 the dipcls rma I order 1> Sove Mettaio saon oatey
accordng to the postion as explained in the “Measurement Conditons” paragraph. Tha SAR data are not
s‘? result with Head TSL sfleced & ischange T cversl dipol enih s sl accordng b th Stardard
] e the saidered
o (1g)otieeaTaL Do ! ] Cormecions beur e s gaee ooy b Gonic !
SAR measured 250 N gt power 104virg
SAR for nominal Head TSL parametars nomsized o W | 41.8Wikg £18.8 % (ke) |
SAR averaged over 10 cm’ (10,8 of Head TSL Conaton Sipoet LT Dvtx
SAR messured i ]
250 mW ingt power 530Whg | rrer—To T B
SAR for pominel Head TSL parameters romalzedio W | 213 Wik 187 % k) |
Centifcate No: 222-60186 Page 3 of Centificate No: 72260186 Pagesofe

(TT:L:' $peag CAICT CTTL tpeag CAICT

A0 52 R, i D, S, 6019, i Add:No.52 an Vi R, i Diic B, 100191, Chisa
3610425046312 Tl 186 10-42000332117
l-ml ctthgchinanl.com. e caketac.en. el et b chemutet com p: www casctac <0
DASYS Validation Report for Head TSL Dute: 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 = 1.3 i 6= 40.21; p= 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

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

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

AEA $n1556; Calibrated: 2022.01-12

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

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

Reference Value = 103.4 Vim; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 19.6 Wikg.

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

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

Ratio of SAR at M2 to SAR at M1 = 53.6% I ¥
Maximum value of SAR (measured) = 163 W/kg {
\
a8

372 e —————— ] |
7.43
RIRT
1486
18,58 ¢
0dB =163 Wikg = 12.12 dBW/kg
Certificate No: 222-60186 Page $of6 Cenificate No: Z22-60186 Page bofs
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1.9 D2300V2 - SN 1096

" in Cotaboration with PR " In Colaboration with
Cioies énast CAICT Criieees CAICT
—_
A No.52 Hus Yusniel Road, Haidian Disric, Beiing. 100191 a»"' N Add: No.52 Ho Yol Road. Haidian Disric e 9
lrl-lbvll)c—\llﬂl)-.su Fax: +86-10-62)04613-2504 ml‘:,ﬂ:{wzﬂ : llw l‘ IDI 1, Ching
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3 Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx.y.z
Obect D2300V2 - SN- 1096 NA not applicable or not measured
Calibration Procedure(s)
FR211-00301 Calibration is Performed According to the Following Standards:
.)FIRE.&IIEEE 62209-1528, Procedure for The of Specific Absorption
| mnmmemeumemmm heid and Body-mounted
Culticaicn cuiny March 31, 2022 Wrsless Communication Devioss. Part 1528: Human Models, nstrumentaton and
Procedures (| wnmdaummuocm;'m
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:
c) DASY4/5 System Handbook
A
mmwmnmmwmmmmm<mnw mww'm Parameters:
iRy Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Calibration Equipment used (MATE critical for calibration) * 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
0# Cai Date (Caiibrated by, Certficate No) __ Scheduled Calbration paraliel ©o 18 body sk,
~‘——W—]——W—_ . FMPomlmmMnLnu These parameters are measured with the dipole
Power Methr oxgy 24 X08326) positioned under the liquid filled phantom. The impedance stated is transformed from the
NRPES | 104291 24-Sep-21 (CTTL, No J21X08326) Sep-22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference EX3DV4 | SN 7307 | 26-May-21(SPEAG No.EX3-7307_May21) May-22 reflected power. No uncertainty required. 1
DAE4 SN 1558 12-J8n-22(CTTL-SPEAG No.222-80007) Jan-23 « Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
Secondary D# Cal Date (Calibrated by Certificate No)  Scheduled Calibration ® w””""""w""“‘"‘"‘m“"“""‘"‘mw
E4438C | MY49071430 1 (CTTL, No..22 7 * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.J22X00406) Jan23 . muwrﬂm The measured TSL parameters are used to calculate the
nominal SAR result
Calibrated by: B I 4";“ ¢ ' ‘t ¢ The reported uncertainty of measurement is stated as the standard uncertainty d‘!
h“ *‘ 3 RS Mmummmwwhmhmh-z which for a normal distribution
4 . - Corresponds to a coverage probability of approximately 95%.
i oo ] |oanTom Ergner I %
Approved by: F y '
L e = S
Issued: April 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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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 Tet +26-1060463320  Fax: +86-1042008633-2904
Bask ot yiaabamion Emait ctlchimasloon b wwowchinasn
u—wc«m:_ i Appendix (Additional assessments outside the scope of CNAS L0570)
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extrapolation
e e [impedance. vanstomes o feed part | 4920 4560
Distance Dipole Center - TSL 10mm with Spacer (g L o ‘
Zoom Scan Resolution dx. dy. dz =5 mm General Antenna Parameters and Design
Frequency | 2300 MHz £ 1 MHz
- [(Brecticn Datay (one drecton) [ 1,083 m8 ]
Head TSL parameters
appled
Temperature | Permittvity | Conductiviy | 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% mm-"mumm:mmmm The certer conduckor of e leeding e o drecty
i — connected to the second arm of the dipole. The antenna is therefore short-circulted for DC-signals. On some
Head TOL temperature change during Wet 19°C - of the dipoles, smail 20 cage are ackied 1o he dipcle sms n orde 0 mgrove metching when oeded
-:m-m the position as expiained in the "Measurement Conditions™ paragraph. The SAR data are not
SAR result with Head TSL cho S g \pdrerliery
. force must because they might bend o the soldered
cm’_(1g) of Head TSL Condiion ] the feed-point may
SAR measured 250 mW input power 124Wig
SAR for nominal Head TSL parameters normalized to 1W 49.2 Wikg £ 18.8 % (k~2)
SAR averaged over 10 cm’ (10g) of Head TSL Condition fuy
SAR measured 250 W input power 588 Wag [ Mantactures by SPEAG
SAR for nominal Head TSL parameters nomakzed to 1W | 234 Whkg £ 18.7 % (ke2)
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msvs Validation Report for Head TSL Dute: 20220331
: CTTL, Beijing, China Impedance Measurement Plot for Head TSL

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

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

» Probe: EX3DV4 - SN7307; ConvF(8.01, 8.01, 8.01) @ 2300 MHz; Calibrated:
2021-05.26 4

*  Sensor-Surface: | 4mm (Mechanical Surface Detection) o.000p ¥

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

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

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

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

Oy S, dreSm b i o e 20000 172 set

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

Peak SAR (extrapolated) = 24.8 Wkg

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

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

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

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

:maioe SEe T e
|
|
|
@
0.dB =203 Wikg = 13.07 dBW/kg
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™ tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
NA not applicable or not measured

is to the

a) IEC/IEEE 62209-1528, Procedure for The of Specific Absorption
Rate of Human Exposure to Radio Frequency Fiekds from Hand-held and Body-mounted
Wireless unication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

This calibration Certificate documents the fraceabilty 1o national standards, which reaiize 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 endard ;‘d o chrbicats Additional Documentation:
) 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:
humidity<70%. «  Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. Al figures stated in the certificate are valid at the frequency indicated.
Casibration Equipment used (MATE critical for calibration) * Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Primary Sandards D Cai Date (Caiibraled by, Certficate No) __ Scheduled Cailbration Deeaie} o e tily el
- 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
Powersensor NRPSS | 104291 24-5ep-21 (CTTL. No.J21X08326) Sep22 measurement at the SMA connector to the feed point. The Return Loss ensures low
Reference Probe EX3DVA4 | SN7307  26-May-21(SPEAGNo EX3.7307_May21) May-22 reflected power. No uncertainty required
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG No 222-80007) Jan-23 «  Elactrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.
| Secondary standarss | 10w Cai Date (Caltrated by. Certficate No) _ Scheduled Calibraton ¢ SARmeasured: SAR measured at the stated antenna input power.
E MY4007 1830 13-Jen22 (CTTL, No. J22X ) o~ * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
| Network Anaiyzer ESO71C | MY48110873  14-Jan-22 (CTTL, No.£22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to caiculate the
nominal SAR result
Name Functon Signature ‘
Calibrated by. Ay The reported uncertainty of measurement is stated as the standard uncertainty of
Lol |5aR Test Engieer “L \< Wu-umm multiplied by the coverage factpr k=2, which for a normal distribution |
. nds to a coverage probability of approximately 95%.
Revewoa by UinHao | 8AR Test Engoer \m‘p‘g |
Aopoved by Qiowmuan | SAR Proect Leaser [N
Issued: Apeil 6, 2022
mem“mummmummmmdmlmm
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Metauremerit Conditions Appendix (Additional assessments outside the scope of CNAS L0570)
DASY astar 1
DASY Version DASYS2 52104 Antenna Parameters with Head TSL
Extrapolation Advanced Extapolation
Impedance, ranstormed 10 feed point 521043
Phantom Triple Flat Phantom 5.1C %ﬁﬂ\L =
- { o8 -28508
Distance Dipole Center - TSL 10mm witn Spacer
Zoom Scan Resolution | ox, gy, dz =S mm General Antenna Parameters and Design
Frequency | 2esommzs 1w
[ Erectnca etay (one drecson) | 1,008 s
Head TSL parameters
Temporstwre | Permitiviy Conductivy Afler long term use with 100W radiated pawsr, only 8 sight warming of the dipole near the fesc-pont can
measured
Nominal Head TSL parameters 20°Cc | o2 1.80 mho/m
Messured Head TSL parameters 220102°C | 325:8% | 179mhomso% The dipoie is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
- connected to the second anm of the dipole. The antenna is therefore short-ircuited for DC-signais. On some
Head TSL temperature change during test <«0°C | - = of the dipoles, small end caps are added 1o the dipole arms in order to improve matching
- mnmmnm-nmwxmm'm The SAR data are not
SAR result with Head TSL oo bk Aoy
= - mmmmwnwnmmm mmmmmwmm
| SAR averaged over 1 cm” (1) ot Hesd 8L | Conditon : connections near the feed-point may be damaged
SAR measured 250 MW input power 132 Whg
SAR for nominal Head TSL parameters ‘normaiized 1o TW 3.0 Al
Wikg £ 18.8 % (k=2) Additional EUT D:
SAR averaged over 10 cm’ (10 g) of Head TSL Condtion
SAR measured 250 mW input power 615 Wag Manutactured by SPEAG
SAR for nominal Head TSL parameters normaized to 1W 247 Wikg £ 18.7 % (ke2)
Centifi No: 22260107 of
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Adt: .53 HonYusmBl o, Holdian i Beiin, 00131 China

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

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

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

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

*  Probe: EX3DV4 - SN7307; ConvF(7.75, 7.75, 7.75) @ 2450 MHz; Calibrated:
2021-05-26 6.0 h
Sensor-Surface: |.4mm (Mechanical Surface Detection)

+  Electronics: DAEA Sn] 556; Calibrated: 2022-01-12 A

+ Phantom: MFP_V5.1C (20deg probe tilty; Type: QD 000 PS1 Cx; Serial: 1062 \ /“v

« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501) .
Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0: Messurement grid: dx=Smm, P 2 o g)
dyeSeom, de=Siom i 3.410000 B %2
Reference Value = 104,6 V/m; Power Drift =-0.03 dB
Peak SAR (extrapolated) = 27.0 Wikg
SAR(1 g) = 13.2 W/kg; SAR(10 g) = 6.15 Wikg
Smallest distance from peaks to all points 3 dB below = 8.9 mm {4

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

0dB =22.1 Wikg = 13.44 dBW/kg
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Tok +86- 1042004632912 Fax: +86-10-42304613-2904 Tek +B6-10-42304633207 P +86-10-62304633-2504
Eomail cubtchinantcom g wew chiglcn Eomail culdchinaticom b ww chinatr cn
Client ___SGS-CN Certificate No:  222-60108
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx.yz
Object D2600V2 - SN: 1158 NA not applicable or not measured
Calibration Procedure(s) 9
FF-Z11:003-01 is to the
a) IEUIEEE 62209-1528, mdumhf"’h- 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 traceabiity to national standards, which reaiize the physical units of b) KDB 865664, "SAR Measurement Requirements for 100 MHz to 8 GHz"
(i) with the following
£oges and are part of the cartoats. = Additional Documentation:
¢) DASY4/5 System Handbook
Al
wm-mwmnnmmmmwmunm Methods Applied and Interpretation of Parameters:
humidiy< *  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 (MSTE critical for calibration) « Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
Sunderds L Cai Date (Caftated by Corbiicato No) _ Sched.led Carato Pood Point impedence and Retum Loss: These
NRPZ 2 3 . . m parameters are measured with the dipole
Lsorde. = JPTES 21 EIN, o RN S ie positioned under the liquid filled phantom. The impedance stated is transformed from the
Power sensor | NRPBS | 24-Sep-21 (CTTL, No.J21X08326) Sep-22 mmﬂll‘“wmﬁmwm The Return Loss ensures low
Reference Probe EX30V4 26-May-21(SPEAG N0 EX3-7307_May21) May-22 reflected power. No uncertainty
DAE4 SN 1856 ] 1280-22(CTTL-SPEAGNo 222-60007) Jan23 . ﬁbwulbdny One-way delay between the SMA connector and the antenna feed point
| o uncertainty required,
Swnderdss | D#. Cai Date (Caibrated by, Certficate No) _ Scheduled Calibration + SARmeasured: SAR measured at the stated antenna input power
Signal Generator E4438C | MYASO71430 13-4an-22 (CTTL. No J22X00405) Jan23 * SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Network Analyzer ESO71C | MY4B110673 . 14~Jan-22 (CTTL. No.J22X00406) Jan-23 «  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.
Name Functon
Cakibrated by ...b  |sARTest 4 The reported uncertainty of measurement is stated as the standard uncertainty of
'.‘ q*-' Measurement mewhmk-zmmu-wmlumm
Reviewed by Ihl‘ . i |‘""'! Corresponds to a coverage probability of approximately 95
i ol |sarProea oo
Issued: Apri 6, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory
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CALISRATION LABORATORY CALIBRATION LABORATORY
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Tel: +86-10-62304613.2079 Faw +86-10-621046] Tet: + 13209 Fax: +86-10-62304613-2504
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u-:;mmwm_ Appendix (Additional assessments outside the scope of CNAS L0570)
as page 1
DASY Version | oASYS2 52104 ] Antenna Parameters with Head TSL
Extrapolation | Advanced Extrapolation |
Phantom Triple Fiat Phantom 5.1C | il [ mpedance ranstormed o teed port I 49.90- 8490
Distance Dipole Center - TSL 10mm with Spacer | L L | .
Zoom Scan Resolution i dx. dy, dz = S mm General Antenna Parameters and Design
Froquency 2600 MHz £ 1 MMz
Electrical Delay (0ne dwrection) | 1053 ne.
Head TSL parameters
Tomperature | Permitivity Conductivity | After long term use with 100W radiated power, only a siight warming of the dipole near the feed-point can
Nominal Head TSL parameters 20c | o 196 mhoim hamanmnd.
Measured Head TSL parameters 220:02°C | 387:6% | 1s6mhomzon The s made 4 somigd comds The center conducior of the feeding line is directly
Head TSL tost| <10 = T connected second arm dipole. antenna is therefore short-circuited for DC-signals. On some
Lo stebices b | we | dhﬁd—l.r:wmmnmunm“nmbwmmmw
‘according to the positon as explained in the "Measurement Conditions” paragraph. The SAR data are not
SAR result with Head TSL affected by this change. mmmmnuumnmw
cm’ (1 g) of Heas TSL Conaton Nvuwdvlbvm must be applied to the dipoie arms, because they might bend of the soidered
SAR measured 250 mW input power 137 Wi 3
SAR for nominal Head TSL parameters nomatzed to 1W 548 Wikg £ 18.8 % (=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Conditon Additional EUT Data
SAR measured 250 mW
input power 6.12Whg ™
SAR for nominal Head TSL parameters nomatzedio IW | 245 Wkg £ 187 % (k=)
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DASYS Validation Report for Head TSL Date: 2022-03-31

Test Laboratory: CTTL, Beijing. China

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

DASYS Configuration:

1158

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

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

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

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

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

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

Peak SAR (extrapolated) = 29.0 W/kg

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

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

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

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

nsm | & T
0.dB =23.4 W/kg = 13.69 dBW/kg
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Impedance Measurement Plot for Head TSL
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Calibration Procedures for dipole validation Kits
Calibraton date June 1, 2022

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

pages and are part of the cerificate.

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

)

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

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

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

MY46110673 2 (CTTL, No.J22X00406) Jan-23
Name Function
Calibrated by: Znao Jing SAR Test Engineer = b0
Reviewesd by: LinHso ‘SAR Test Engineer \ﬂfq{;
Aoproved by: Qi Dianyuan ‘SAR Projoct Leader =
Issued: June 6, 2022
! be reproduced except in ful of the laboratory.
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Glossary:
TSL tissue simulating liquid
sensitivity In TSL/ NORMx.y,z
NA not applicable or not measured

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

Additional Documentation:
©) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:
+'*Voasurement Conditons: Further dotais o avalatl from the Valdation Report byl
of the certificate. Al figures stated in the certificate are valid at the frequency indica
« Antenna Parameters with TSL: The dipole is mounted with the spacer to position o food
point exactly below the center marking of the flat phantom section, with the anms oriented
10 the body axis.

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

under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required.
Electrical Delay: Ovle-wnydel.ybelween the SMA connector and the antenna feed point.
No mwhimy requi

raosurud: Shfmeasured st he ssied sriaenia gt power.

sARnonnwnd SAR as measured, 1o an input power of 1 W at the antenna
‘connector.
¢ SAR fornomel TSL parameters: The messured TSL perameters re sed 0 caculee the
nominal SAR rest

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%.

Centificate No: 22260187 Page2of10
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Measurement Conditions Head TSL parameters at 5300MHz
Dasy .
DASY Varsion DASYS2 52104 Tempersture | Permitiity | Conductivty |
Extrapolation Advanced Extrapolation Nominal Head TSL parameters. 20°C 89 | 476 mhoim
Phantom Triple Flat Phantom 5.1C ‘Moasured Head TSL parameters (20:202)'C 35226% 1AT3Imhoim 6%
Distance Dipole Center - TSL 10mm weh Spacer Head TSL temperature change during test|  <1.0°C - -
Zoom Scan Resalution ndy=4mm ca=14mm | Graded Rato= 14 Z arection)
W SAR result with Head TSL at 5300MHz
5300 e + 1 iz 1o’ (1g)otHesaTSL Conditon
—— il SAR measurod 100 i it power Toawng
600 MHe ) SAR for nominal Head TSL parameters. normalized to 1W. T9.1 Wikg £ 24.4 % (k=2)
Head TSL parameters at 5200MHz SAR averaged over 10 cm’_(10 g) of Head TSL Conditon
SAR measured 700 miN inps powsr 221Wg
T | Ty | ety [AR o romra v T remtzedio | 228Whg2 242 % ()
- y
Nominal Head TSL parameters 20°c 0 466 mhaim Lo
Moasured Head TSL parameters (220202)'C 3426% | 4E2momie% Head TSL parameters at 5500MHz
Hesd TS <o - =
Temperature Permittivity Conductivity
SAR result with Head TSL at 5200MHz Nominal Head TSL parameters z20°C 88 496 mhom
cm’ (1) of Head TL Candsion Maasured Head TSL parameters. (220402)°C UB26% | 4B mham6%
SAR measured 250 mW it power Trawg =5 o T - =
‘SAR for nominal Head TSL paramaters normalized to 1W T7.6 Wikg £ 24.4 % (k=2)
AR averaged over 10 cot’ (109) of Head TSL Gondton R result with Head TSL at S500MHz
‘SAR measured 260 ml input power 222Wig 1 om’ (1g)otasd T8t S
Loes ‘SAR measured 100 mW input powar 8.26 Wig
SAR fo nominl Head TSL porametors nomalzeato TN | 221 Wikg 1242 %
s 'SAR for nominal Mead TSL parameters ‘normalized to 1W 82.5 Wikg £ 24.4 % (k=2)
SAR aversged over 10 Cm” (10 g) of Head TSL Conditon
AR meetured 100 N it power 2sawig
SAR for rominal Hewd TSL parameters normatzsd o TN | 733 Wikg £ 242 % ()
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Appendix (Additional assessments outside the scope of CNAS L0570)

Head TSL parameters at 5600MHz
Antenna Parameters with Head TSL at 5200MHz
Tomporature | Permitivity Conductivity
Nominal Head TSL parameters 20°'C 355 507 mholm [ Impedance. wransformed o teed point | 4610-5090 ]
Moasured Head TSL parameters (220402)°C 726% | SOSmbama6% | Retam Loss | 23808 |
Head TSL temperature change during test | <10°C = =
— Antenna Parameters with Head TSL at 5300MHz
SAR rosult with Head TSL at 5600MHz
cm’ (1) of Heea TBL Conditon Impedance, transformed to feed pont | 4740-2420
SAR measured 100 i inpust power 812Whg [ Rotum Loss: | 20508 |
SAR for nominal Head TSL parametans. nomakzed 1o 1W 80.8 Wikg £ 24.4 %
: panes Antenna Parameters with Head TSL at 5500MHz
SAR sveraged over 10 cm’ (10,) of Head TSL. Condiion
SAR measurad 100 i inpus power 230wag Impedance, transtormed 1o feed point | %.30-4280
C T — oo | 228 Whg 243 %) [werios i 22
Head TSL parameters at 5800MHz Antenna Parameters with Head TSL at 5600MHz
Tempersture | Permittivity Conductivity [ impedance, wranstcemed to feed peio | 5450 4500
Nominal Head TSL parameters z0%c 3 527 mhoim [Fenemices I o %‘
Measured Mead TSL parameters. (220202)°C 34426% 5.26 mhoim £ 6%
Head TSL. tamperature 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 Condion Loss 24908
= S | [ J
‘SAR for nominsl Head TSL parameters normalized to IW | 76.7 Wikg 2 24.4 % (=2)
‘SAR averaged over 10 cin” (10.g) of Head TSL. Condtion
SAR messured 100 mW gt power 218Whg
SAR for nominal Head TSL parameters ‘normalized to TW 21.5Wikg £ 24.2 % (w=2)

Cenificate No: 2260181 Page sof 10
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i_, CALIBRATION LABORATORY — N CAUBAATION ABORATORY b b ALK
Add: No 52 HuaYuanBei Rond, Hatian Datrict, Bieijing. 100191, China. Add: No 52 HeaYuanilie) Road, Haidian Districe. Besging, 100191, Chira
A Al s
L T e S T T
‘General Antenna Parameters and Design DASYS5 Validation RIWR for HOIH Tsl. Date: 2022-06-01
Test Laboratory: CTTL, Baijing, C
o ey e e T e DUT: Dipole 5GHz; Type: nsonzvz Serial: DSGHzV2 - SN: 1095
‘Communication System: CW; Frequency: 5200 MHz, Frequency: 5300 MHz,
o 4 poi Frequency: 5500 MHz, Frequency: 5600 MHz, Frequency: 5800 MHz, Duty Cycle: 1:1
be measured, Medium parameters used: f = 5200 MHz; o-462$/m z.=3539p 1000 kg/m*
Medium parameters used: { = 5300 MHz;
. The center Medium parameters used: f = 5500 MHz;
. The. for DC-signals. On some Medium parameters used: = 5600 M|
iy " par Medium parameters used: f = 5800 MHz;
affected by this change. il Phantom section: Right Section
9 the soldered
ottt v e i may be 3 Dk’gz?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,

3 —— 5.32, 5.32) @ 5300 MHz; ConvF(5.11, 5.1, 5.11) @ 5500 MHz;

Manufactured by | SPEAG ConvF(4.91, 4.91, 4.91) @ 5600 MHz; ConvF(5, Sag)QSSDOMH:.
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

Centificate No: Z22-60187 PageTof 10 Centificate No: 222.60187 Page kof 10
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Dipole Calibration /Pin=100mW, d=10mm, f=5500 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm Impedance Measurcment Plot for Head TSL
Reference Value = 61.92 Vim; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 34.7 Wikg

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

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

Maximum value of SAR (measured) = 20.2 Wikg

TR oy v 10O Ve 6 (1)

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 scap 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

S

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

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

Peak SAR (extrapolated) = 34.8 Wikg \
SAR(1 g) = 7.71 Wikg; SAR(10 g) = 2.16 Wikg & -
Smallest distance from peaks o all points 3 dB below = 7.2 mm

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

Maximum value of SAR (measured) = 18.7 Wikg

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

Scrvma o Pt Engriosg A0 s p e a g Calibration Laboratory of
o -;ﬁu ,:m ; m’ - Schmid & Partner
-y e Engineering AG
SR Tavansosrman 5804 T, Suzerand
Accradend ty e Swss Accrudiation Servce SAS) Accrsdiaion o: SCS 0108
IMPORTANT NOTICE
Clent  SGS-CN (Auden) Carticst No: DAEA-1245_May22
USAGE OF THE DAE4 [CALIBRATION CERTIFICATE ]
The DAE uni is 3 deicate, high precsion insirument and requires careful reatmont by the user. Thero are no bao OREASBON0ID0N BN BHEAAS
Y nge QA CAL-06.130
e threads Inside e DAE 1o wear out
L—r May 30,2022
|h-54|nnlr-ylnﬂ damage of these magnas Toueh ad coliin arors are ofen caused b dust and It
ccumulatod in the E-stop. To provant E-top falre, the customar shail aWays mount the probe 1
Repair: Minor Howeve.
y repex expecaly f roug) i
DASY Configuration Files: Since the exact vaiues of the DAE input resistances. as messured during the o
unt, " sohware,
he comesponang configuration fle. Calbration Ecument used (MBTE criclforcatrasor)
[fmportané Nots: LY s
|Warranty and calibration is vold if the DAE unit is disassembled partly or fully by the S ey ey
|Customer. ot
Sarorss |os Chack Dute o)
Auto DAE Calbraticn Unt ‘&MNMIWI 2442022 {n house check] o hame check: Jan-23
[roportant 1002 in s check: Jon 23
|Never attompt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
|stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.
f Note:
[To provent damage of the DAE probe connector pins, use groat care when installing the
|probe to the DAE. Carefully connect the probe with the connector notch orlented in the Nana Functn Soranre
imating position. Avoid any rotational movement of the probe body versus the DAE Cattorated by: Oominique Stefen Laboratory Technicien % l
iwhile turning the locking nut of the connector. The same care shall b used when
the probe from the DA
Aprowea by Swankom Technicat Marager =
V8 e
‘o May 3. 2022
s
TN_EH19030BAE DAE4.docx 07032019
Cortitcasa No: DAES.1245_May22 Page1ct5
Calibration Laboratory of DC Voltage Measurement
Schmid & Partner High Range: wsss e,
Engineering AG Low Fangs: s = e
Zaughmusaassa 33, 8504 Zurich, Switzriand ASY mesmasnent pratees Ak Zom Tr: 310 Moworng e 3 e
Accredted o P Swies Acredtaton Sanios (SAS) Accradiation Ho.: SCS 0108 Gallbration Factors x v z
[Finhanas | osas8 00m 0o [ Fmami o 0om 0er
Low R 369534 1 1.50% (x~2) | 399608 £ 1.60% (h=2) | 4.01015 2 1.50% th=2)
Glossary
DAE data acquisition electronics Connector Angle
Connectorangle  information used in DASY system to align probe sensor X to the robot
coordinate systom. [[Gannector Angle 1o e usad in DASY system 200°=1°
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 ool 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 voitage s included in this
measurement.
«  Common mode sensitivity: Influence of a positive or negative common mode voltage on
the differential measurement.
«  Channel separation: Influence of a voltage on the neighbor channels not subject to an
input voltage.
«  AD Converter Values with inputs shorted: Values on the intemnal AD converter
comesponding to zero input voltage
«  Input Offset Measurement o\nwl voltage and statistical results over a large number of
zero voltage measurements.
o Input Offset Current: Typical value for mlovmauon. Maximum channel input offset
current, not considering the input resistance
«  Input resistance: Typical value for information: DAE input resistance at the connector,
during internal auto-zeroing and during measurement.
«  Low Battery Alarm Voltage: Typical value for information. Below this voltage, a battery
alarm signal is generated.
+  Power ion: Typical value for infc tion. Supply currents in various operating
modes.
Certfcat No: DAEA-1245_May22 Pagozats i Gaicate No: DAEd- 1245 bay22 FagoBols
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4 Impedance and return loss

Dipole CLA150 SN 4025

Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2021/4/26 -31.4 / 47.8 /

Dipole D450V3 SN 1103

Head Liquid

Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2021/4/21 -23 / 57.1 /
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