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1 Dipole

1.1 D3500V2 - SN 1101

Calibration Laboratory of Calibration Laboratory of X
Schmid & Partner scé.,.,.ld & P.mg =20 2 Sinitenashs Kontordimet
AG ngineering A( A e p————"
MWWJM mgnmmw ‘;,{@:;‘ S swim
R e e Aoty o Swiss At Servos (SAS) Acerndtason No: SCS 0108
9 Glossary:
cor SGSCN(Auden) TSL tissue simulating liquid
= ConvF sammvlly in TSL/ NORM xy.z
NA not applicable or not measured
Calibration is Performed According to the Following 3
a) IECIEEE 62206-1526, Moasiroment Procedure For The Assessment Of Specific
n Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Won Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHz"
Additional Documentation:
<) DASY System Handbook
uvmods Appu.d and Imarptmﬂon Parameters:
Measurement urther details are available from the Validation Rmn at the end
o of the certificate. Al llgulso stated i the corficato are vaid at he frequency indicat
* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
 Cabbraton Equpment used (VATE crical for Galtraten) center marking of the fiat phantom,
* Roturn Loss: This parameter is measured with the source positioned under the liquid filled
jCmp— o2 ) phantom (as described in the measurement condition clause). The Retum Loss ensures low
Powe ot NP S e 00 rcr21 o, 217030900528 ez reflected power. No uncertainty required.
:ng 3 ::3: ;:j; :: :];jﬁj :;} * SAR measured: SAR measured at the stated antenna input power.
pestolmocticy S s Tt o pars * SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
Tyow-N meaich combreton | S\ 310862/ 06327  00-AGe-21 (No. 217-0344) Aoez2 connector.
Refeerca Prove £X30V s a0 300020 (No. X320 oeat « SAR for nominal TSL The measured TSL are used to cakcuiate the
e 0244720 (N DAE-001 ) N2t nominal SAR result.
s N
s orted uncertainty of measurement is stated as the standard uncertainty of measuremen
B o 3;::;: . lied by the coverage factor k=2, which for a normal distribution com;sp%ds 1o a coverage
Power sensor HP 84814 SN MY41092317 07-Oct-18 {in house chack Oci20) 1 house check: Oct22 m ity of approximately 95%.
RF gwermccRASSMT08 | S to0am2 1515 1 Pouse check 02120 houss e 02
Nebwork Artyze AGIGMERISEA | SN USHTCBORTT 31014 s chack OG20) nhouse ceck 021
Funconn
Catbrated by at
Approneaty
{ i
‘Carsticata No: D3500V2-1101_Ses21 Pagatof? Gertiste No: 03600¥2-1101_Sep21 Pagezat7
Appendix (Additional assessments outside the scope of SCS 0108)
Measurement Conditions Antenna Parameters with Head TSL at 3400 MHz
DASY. " 1
DASY Version DASYSZ vs2.104 [empacance, transtorme o teed peint | 9056/ |
Extrapolation Advanced Extrapolation Fleturn Loss | 21908 ]
Prantom ‘Modular Fiat Phantom V5.0
Antenna Parameters
- — - ra with Head TSL at 3500 MHz
Zoom Scan Resolution dx, Oy =40mm, dz = 14mm | Graded Ralio = 1.4 (Z deection) [Impedance. transtomed o feed point [ s40-358 |
3400 MHZ = 1 MHz -
Frequency TeELIMn [Retum Lowe I EX ]
e L i s General Antenna Parameters and Design
wers apoiied
= = [ Etoctricat Dolay fone airsction) I 113208
Nominal Head TSL parameters. 220°C 380 2.81 mbaim After long term use with 100W radisted powes, anly a slight wanming of the ipale near the feedpalnt can be measured.
Moasured Head TSL parsmeters (220202)°C 38126% 2.68 mhoim + 6 % m-wﬂvwﬁw’d
Hoad TSL temperature change during test <05 — — ool ignais. On some of the dipoles, small end caps
SAR result with Head TSL at 3400 MHz v-r oaraggaph. The SAR d 00
according 1o the Standard.
[saRaverageaover 1cm® (1giotHesaTsL | Conamon | ] piidagusdracrboein d
[SAR messured [ oo vt nputpomsr | wving |
‘SAR for nomines Head TSL parameters. | romazesniw | esswagateeniea | Addiions! BT Data
[ Y T ] [ansnchmngiy o
| SAR measured | 100 mw input power | 257 Wikg |
(548 for nominal Head TSL perameters | romaizedtotw | 2sewkga19s%(d) |
Head TSL parameters at 3500 MHz
Temperature Permittivity Conductivity
‘Nominal Head TSL parameters 220°C 37.9 2.91 mhoim
Moasured Head TSL parameters (220202)'C 37946% 2,96 mho/m £ 6 %
Head TSL temperature change during test <05°C — o
SAR result with Head TSL at 3500 MHz
[SARwveraged over 1om’ (1g)ofHead TSL | Condiion | |
SAR measured | 100 mw irgus power | 671 Wi |
SAR for nominal Head TSL parameters [ nomaizediow | seowmgstnantea) |
[Anaveraged over oo (ool Hesd oL | coniion | ]
[SAnmessuea T oomw pwpomer | Zsaving 1
[5AR To normini ead ToL parameters [ romaicssow | mawngatania |
Gertifcate No: D3500V2-1101_Sep21 Page 4ot 7
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DASYS Validation Report for Head TSL

Date: 09.09.2021 T8,
Test Laboratory: SPEAG, Zurich, Switzerland 1400
DUT: Dipole 3500 MHz; Type: D3S00V2; Serial: DIS00V2 - SN:1101
-21.00

Communication System: UID 0 - CW: Frequency: 3500 Mz Froquency: 400 Mz
ME p = 1000 kg/m’ .
:p= 1000 kg/m*

-28.00
Phantom section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011) s

=125 Whg= Vikg

o s 0dB = 125 Wikg = 10.95 dBW/kg

« Probe: EX3DV4 - SN3503; ConvF(7.91,7.91,7.91) @ 3500 MHz,
ConvF(7.97,7.97, 7.97) @ 3400 MHz; Calibrated: 30,12.2020

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

Electronics: DAE4 $n601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 PS0 AA; Sesial: 1001

DASYS2 52.10.4(1535): SEMCAD X 14,6.14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3500MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 71.98 V/m: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 18.2 W/kg

SAR(1 g) = 6.71 W/kg; SAR(10 g) = 2.52 Wrkg

Smallest distance from peaks to all polnes 3 3 dB below = 8 mm

Ratio of SAR at M2 to SAR at M1 = 7d%
Maximum value of SAR (measured) = 12.5 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3400MHzZoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dze] 4mm
Reference Value = 73.38 V/m; Power Drift = 0.07 dB
Peak SAR (extrapolated) = 18.3 Wikg
SAR(1 2) = 6.89 Wikg; SAR(10 g) = 2.57 Wikg
mallest distance from peaks to all points 3 dB below = 8 mm
Ratio of SAR &t M2 1o SAR al M1 = 75.5%
Maximum value of SAR (measured) = 12.8 Wikg

Centificate No: D3500V2-1101_Sep21 Pages ol 7

Concats No: D3500V2:1101_Sep21 Pagesol?

Impedance Measurement Plot for Head TSL.
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Calibration Laboratory of & St o Calibration Laboratory of g Sobsevichar atirdent
Schmid & Partner Sarvcn sulse bomage Schmid & Partner Servce sisse déalonnnge
Engineering AG € sarvso svzaro i tarsurs Engineering AG € servtso sizzero @ st

Zeughasstrass 43, 804 Zurch,Swizarisnd S gutse Catwaton Secvcs Zoughaumatraaa £, 9004 Zrch, Swiaerand Swia Catbeston Sevice
Accreciiec by he Swass Accredraton Serace (SAS) Accrediation Mo SCS 0108 Accrediad by ¥w Smes Accredation Servica (SAS| Acersditation No.: SCS 0108

Glossary:

TSL tissue simulating liquid

ConvF senaiiy in TSL/ NOFM xy.z

NA ot appicable or not measured

Calibration is Performed According to the Following Standards:
a) IECI‘EEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Rate Of Human Exposure To Radio Frequency Fields From Hand-Heid And
Body -Womn Wireless Communication Devices - Part 1528: Human Moﬁais Instrumentation
Procedures (Frequency Range of 4 MHz to 10 GHz)",
b) KDB 865664, “SAR Measurement Requirements for 100 MHz to 6 GHt‘

Additional Documentation:
c) DASY System Handbook

Methods Applied and nterpretation of Parameters:
Measurement Conditions: Further details are available from the Validation Report at the end
Sk of the certificate. Al figures stated in the certficate are valid at the frequency indicated.
« Antenna Parameters with TSL: The source is mourted in a touch configuration beiow the
Cabeaton Equpment uted (WSTE crical o et center marking of the fiat phantom.
| * Retum Loss: This parameter is measured with the source positioned under the liquid filed

02 o D oot o) i
- L - e s | phantom (as described in the measurement condition clause). The Return Loss ensures low
ko d power. No uncertainty required.

Pomer sorsce NP 291 S 10su @hpe21 (N 21745207) a2 .

i dadicr e 204 borsonos poipr ooy ot * SAR measured: SAR measured at the stated antenna input power.
| Rotorco 20 8 Amnusor | SN BHRSM (208)  COAB-21 (Mo, 2170365) nor2 * SAR normalized: SAR as measured, normalized o an input power of 1 W at the antenna
Type N mismah combaton | SN: 310062/ 08027 0&-Age-21 (N0, 217.03344) a2 connector.

Rwece Probw EXIOVA 2000020 (Mo, £X3-2503.Decz0) oec2t + SAR for nominal TSL The measured TSL used to calculate the
DAE4 s e 02 Now2 Mo, OAES €01_NovzD) Now2t nominal SAR result

| Secorsoy Strsarss 7]

Power meter Ea158 ‘S GavEiEaTE mﬂ noertainty of measurement is tatod as the standard uncertainty of measuramont
Poer sz HP S4B1A v ussmezTey multip israge fac factor k=2, which for a normal distrbution wrespcms to a coverage
Poer senaac 4P S4B1A S wvasoaaty pmoabﬂ-ry ] approimal

RF querator R&S SMT.08 % 1000m2

Ntk Arayzar Aghen ER35SA | BN USA108047T

| Catoeanea vy
|
Aegrevea vy
Carticats No: D3700v2-1103_Seg21 Pege 1016 Cartficate No: D3700V2-1103_Sep21 Page20l6
Measurement Conditions Appendix (Additional assessments outside the scope of SCS 0108)
SY s 1
DASY Version DASYE2 e Antenna Parameters with Head TSL at 3700 MHz
Extrapolation Advanced Extrapslatan [ Impedence, transfommed to feed paint | 45AR+1810 |
Phantom Modular Flat Prantom V5.0 [ Potum Loss | Err) |
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx dy=40mm dz =14mm | Graded Rato - 1.4 (Z drection) General Antenna Parameters and Design
Frequency 3700 MHz « 1 MHZ
[ Evecerical Doty fone irection) T [
Head TSL parameters at 3700 MHz After long torm usa with . v a 3l the feedpoint Gan be measured.
Te [ toeding tathe
empersture ormitivity | Conductivity second wm of e dipols, memmmmummmmmqm Gn some of ihe digoles, sma end caps.
Nominal Head TSL parameters 20°C ar7 3.12 mhoim Sl i orer pasition as explained i the
Weasure e et a
Measered Hood ToL par Eres | e [ Sim s Mosremart Cora prsgech Tha SAR st s st 1 change. T orel e enih il
Head TSL temperature change during test <0sC — = applied 1o
fnacpoir may be damaged

SAR result with Head TSL at 3700 MHz Additional EUT Data

SARaversgedover fem’ (1g)ofHeed TSL | Conditon | |
SAR massured | 100 m irpus power_| 675 Wia [ttty [ —
| SR for nominal Head TSL parameters | nomaizediotW | 67.6 Wikg =199 % (k=2)
[ sARaveragedover 10em” (10g) ot Head TSL_ | condition | [
SAR measured | 100 W input power_| 244 Wikg |
SAR for nominal Head TSL paramsters | romatzesso 1w | 204 Whkga 1955 (ke2)
Certiiate No: DAT00V2.1103_Sep2t Page3cl6 Gantiionte No: CSTOUV1102 Sagit g ot
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DASYS5 Validation Report for Head TSL. Impedance Measurement Plot for Head TSL.
Date: 09.09.2021
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1103 o Yo Charrel Swiwo Calbeation Uce Scale Mgier Spaem Wndow ERD

Communication System: UID 0 - CW; Frequenc;
Medium purameters used: f = 3700 MHz; 6 =
Phantom scction: Flat Section

Measurement Standard: DASYS

7.7; p = 1000 kg/m"

EEE/IEC/ANSI C63.19-2011)
DASYS2 Configuration:

«  Probe: EX3DV4 - SN3

3: ConvF(7.73,7.73, 7.73) @ 3700 MHz; Calibeated: 30,12.2020

Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibeated: 02.11.2020

Phantom: Flat Phantom 5,0 (front); Type: QD 000 P50 AA; Serial: 1001

DASYS52 52.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Head T mW, d=10mm, f: Scan,
dist=1.4mm (8x8x8)/Cube 0: Mcasurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72.82 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 19.2 W/kg

SAR(1 g) = 6.75 Wikg: SAR(10 g) = 2.44 Wrkg

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

Ratio of SAR at M2 10 SAR at M1 = 74%

Maximum value of SAR (measured) = 13.2 Wikg

&1 C1Put Avge2) Delsy 3

-20.00

-25.00

0dB =132 Wikg=11.21 dBW/kg

Cetificate No: D3700V2.1103_Sap21 Page5cl6 Certificate No: DI700V2-1103_Sep21t Pagesof6
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D3900V2 - SN 1080

Calibration Laboratory of S, crsiodockss Kicedonst Calibration Laboratory of P ntooes bt
Schmid & Partner = ‘Servios sises d¥talonnags Schmid & Partner =2 : .
Engineering AG L= oroviows @ hrsies Engneeting AG % Sorvi sicswro @ st
Zsughausatrasse 43, 8004 Zurich, Swikzariand o ‘Swiss Callbration Service 43,8604 Zurich, Swizeriand R S Swas Callbeation Sarvica
Accreded by e Swizs Aocredtaton Servios (SAS) Accreditation No.: SCS 0108 Acorediied by the Swiss Accrediation Service (SAS) Accreduation No.: SCS 0108
coe EOENNNNN s LanEe Glossary:
TSL tlissue slmutatlm liquid
ConvF
NA not appiicable or not measured
[P - to the Following
| a) TECHEEE 872001575 Aisancrement Pocasirs EorTre Assessment Of Speciic
Cameaton rocacis) — Absorption Rate Of Human Exposure To Radio Frequency Fiekds From Hand-Heid And
Bocy-Wom Wirsless Communicaion Deicss - Part 826: Human Modsls, Instumertstion
ures (Frequency Range of 4 MHz to 10 GHz)", October 2020.
= b) KD 865664, SAR Nosmsemen Requirements for 100 MHz to 6 GHz"
Cltraondete — Sl e Additional Documentation:
©) DASY System Handbook
Methods Applied and Interpretation of Parameters:
* Mossurament Concions: Furher detals are avalsbe from the Vakdaton Report at the and
of the certificate. Allfigures stated in the certficate are vaiid at the frequency in
« Antenna Parameters with TSL: The source is mounted in a touch configuration Seion the
Catteaton Eqdpmant uso3 MATE s o cabton) center marking of the flat phantom.
* Return Loss: This parameter is measured with the source positioned under the liquid filled
(Ex gty LI Cotmeentom el so | phantom (s descrbed n the messurement condidon cause). The Retum Loss ensures ow
- ; " reflected power. No uncertainty reqt
branshebionid oz banaplecisinessel -~ * SAR measured: SAR measured at me stated antenna input power.
Refoscoe 200 Aot | SN BYIBE 0K DA 2 No. 21703435 oy « SAR normalized: SAR as measured, normaiized to an input power of 1 W at the antenna
Type-N mismatch combraton SN 310362/06327  00Apr21 (No. 217-03344) A2z connector,
Refeene robe 50U . 30 00020 0 £X3.3503. Doc20) Decat « SAR for nominal TSL The measured TSL are used to calculate the
one e 02 Naw 20 (. DAEA001 N Norat nominal SAR result
o mar oS = reported uncertainty of measurement is stated as the standard uncertainty of measurement
sl TRt ot o s R, which B B oy R Comapse 1o 8 overre
P Probabiity of approximately 85%.
RF guraro RASSMT00 | 3¢ 105012
—
Aeproves
Cartfcate No: D3000V2-1080_Sap21! Page 1067 Cortfcato No: D2900V2-1080_Sap21 Page2ef7
Measurement Conditions Appendix (Additional assessments outside the scope of SCS 0108)
DASY given on page 1
s e =T Antonna Parameters with Head TSL at 3900 MHz
Extrapolation Advanced Extrapolatin [impedance. transtormed o fosd pant | a700-810
Phantom Modular Flat Phantom V5.0 | Retn Loss 1 24248 |
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy = 4.0 mm, gz = 1.4 mm Graded Ratio = 1.4 (Z direction) Antenna Parameters with Head TSL at 4100 MHz
Frequency it [mpedance. transtormed to feed pant | 050210 ]

[Retun Loss | 23948 i

Head TSL parameters at 3900 MHz
General Antenna Parameters and Design

Tempersture | Permitivity | _ Conductivity
‘Nominal Head TSL parameters 20°C 75 332 mhom. [Etectica oaay (one iacton) I 3104 v ]
‘Moasured Head TSL parameters 220:02)°C | 374:6% | 328mbam=6% o
Hoad TSL temporature change during test <05°C = =

SAR result with Head TSL at 3900 MHz 600nd am of the dipole. The atenna is therefore short-Greuted for OC.ignaia. On some of the dpoles, small end caps
[sARaveraged over 1cm? (1glotHeaa TSL | Condton | | Boomssiysy sl o v b
| 548 measurod | 100 mW input power | 7.05 Wikg. | . me
(SR tor nominl Hesd TSL parametors | romezdm W | mosWhgawentea | JospeNx iy Gy

Additional EUT Data

[ 5aR averaged over 10 em* (10 g) o Hesd TSL | condition | ]
[ 5AR messured [ 00 mW nput power | 244 Wikg [ Manutactured by | SPEAG ]
| SAR for nominal Head TSL paramaters romaizodto 1W_ | 20AWkga195%(e2) |

Head TSL parameters at 4100 MHz

Temperature | Peemittivity Conductivity
Nominal Head TSL parameters 20°C T2 353 mhom
Messured Head TSL parameters 220+02)°C | 72:6% | a46mrom=6%
Head TSL temperature change during test |  <osc — —

SAR result with Head TSL at 4100 MHz

[[aR averaged aver 1 cm (1 g) of Head TSL Condton | |
[5AR measurea 100 mW input power_| 693 Wikg |
|5 tor nominal Head TSL perameters romalized to 1W_| 69.4 Wikg +19.9 % (ke2) |

I
|
I
[ AR averaged over 10 cm® uo.yomuam{ condton | |
I

[SARmossured T g | Zeowing |
ErrTr—— otz W_ | stoWngetesiea |
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DASYS Validation Report for Head TSL -
Date: 13.09.2021 d
Test Laboratory: SPEAG, Zurich, Switzerland i
DUT: Dipole 3900 MHiz; Type: D3900V2; Serial: D3900V2 - SN:1080 -10.00
Communication System: UID 0 -
ium parameters used: = 3900 M} -16.80

Medium parameters used: = 4100 MHz:
Phantom section: Flat Section -20.00
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2011)

DASYS2 Configuration: -25.00

«  Probe: EX3DV4 - SN3503; Conv
MHz; Calibrated: 30.1

0dB = 13,8 Wikg = 1139 dBW/kg

9, 7.39) @ 3900 MHz, ConvF(7.26, 7.26, 7.26) @ 4100

Sensor-Surfiice: |.4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn601; Calibrated: 02.11.2020

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA: Serial: 1001

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

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm 3900/Zoom Scan, dist=1.4mm
(8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 74,67 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 20.5 W/kg.

SAR(1 ) = 7.05 Wikg; SAR(10 g) = 244 Wikg

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

Ratio of SAR at M2 to SAR at M1
Maximum value of SAR (measured) = 13.8 Wikg

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm 4100/Zoom Scan, dist=1.4mm
(8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 72.33 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 20.1 Wikg

SAR(1 g) = 6.93 W/kg; SAR(10 g) = 2.4 Wikg

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

Ratio of SAR at M2 to SAR at MI = 73%

Maximum value of SAR (measured) = 13.8 Wikg

Certificate No: D3200V2-1080_Sep21 PageSof 7 Corticats No: D39I0VZ-1080_Sep2! Page 6017

Impedance Measurement Plot for Head TSL

te You Cavel Swpeo Cobrotin Dace ook Mgt Sptem Wndon b

Swa  Ci1Si1 C 1500 Avge20 Delay [
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2 DAE4 - SN 1245

Sereit & Parins Engroerng AG s p e a g Calibration Laboratory of
Doy -;:EA:,::A . uu = Schmid & Partner
ol S Engineering AG
e Tavansosrman 5804 T, Suzerand
Accradend ty e Swss Accrudiation Servce SAS) Accroditation o SCS 0108
IMPORTANT NOTICE

Client  SGS-CN (Auden) Canificase No: DAE4-1245_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.v30

e threads Inside e DAE 1o wear out the

L—r May 30, 2022
n-El‘nnlr-ylnﬂ damage o fese magres, Touch and colison eor ar ofen caused by Oust snd d

ccumulatod in the E-stop. To provant E-top falre, the customar shail aWays mount the probe 1
Repair: Minor Howeve.
 repe especialy if roug! i
DASY Configuration Files: Since the exact vaiues of the DAE input resistances. as messured during the o
unt, " sohware,
he comespondng configuration fle Calbiatin Equment used (MATE rtcal orcattranon)
‘wpomlnoh: e S S Fomary Sanducn |os
[Wesrariy snc catiratios e vold Ifthe DAE ok clsasambled partly orfully by e (oo T P ey ey
Sundargs |ioe Chack Dute o)

Auto DAE Calbraticn Unt ‘&MNMIWI 2442022 {n house check] n house check: Jan-23

imy 1oz in house check: Jon23
ver attempt to grease or oil the E-stop assembly. Cleaning and readjusting of the E-
stop assembly is allowed by certified SPEAG personnel only and is part of the annual
calibration procedure.
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
il ieniog the facidng s of e ccameckor The seeme care shell be Uoed when
probe from the DA - —
1Y Q Uy
‘o May 3. 2022

s
TN_EH19030BAE DAE4.docx 07032019

Cortitcasa No: DAES.1245_May22 Page1ct5

Calibration Laboratory of Dc:po!':!‘. Measurement

Schmid & Partner
Engineering AG
Zuughiunsensse 53, 004

Low! 188 1l range
Zurich, Swiaariend DASY oasifemont parornotos: Auko Zoro Tine:  sac; Moaserng ;3 sec

Ackredtad by P Swis Accredtaticn Sarvos (SAS) Acersditation No.: SCS 0108 Callbration Factors X v z

. et T

Low G534 4 1,50% (k=2) | 389608 + 1.50% (h=3) | 4010152 1.50% (k-2)

Glossary

DAE data acquisition electronics

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

Connector Angle

T p— PR

Methods Applied and Interpretation of Parameters

+  DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable o national standards. The figure given
corresponds to the full scale range of the voltmeter In the respective range.

« Connector angle: The angle of the connector is assessed measuring the angle mechanically
by a tool inserted. Uncertainty is not required.

The following parameters as ocumented in the Appendix contain technical information as a

result from the performance test and require no uncertainty.

«  DC Voltage Measurement Linearity: Verification of the Linearity at +10% and -10% of
the nominal calibration voltage. Influence of offset voltage is included in thi
‘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 interal AD converter

corresponding to zero input voltage

Input Ottt Messtramant Output votage and statistos esuls over a large number of

zero voltage measurements.

* Input Ofiset Curent Tpicel veus o nformation; Meximum channel input offset

current, not considering the input resistanc

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

during internal auto-zeroing and during measurement.

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

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

Cetificate No: DAE-1245_May22 Page2ots H ottt Ho: DAEd 1245_May22 Paga B ols
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4. AD-Converter Values with inputs shorted
Appendix (Additional assessments outside the scope of SCS0108) DasY Ao Zora Time: 3 3ee
1. DC Voltage Linearity Figh Range 135) LowRinge (.55
High Range Diffarance (V) Error (%) Chennel X e 11040
Channel X+ Ingut 19885445 2 000 P - prene,
Channel X+ lnput 20004.58 222 o1
ChannelX - Input 2000014 112 001 [hashal £ i 15859
Channel Y___+ Input 19969472 138 000
Channel Y+ Input 2000022 .09 000 5. Input Offset Measurement
Channel Y - Input -20003.05 67 a.01 DAsY Zero Time: duec
Ingan 10Mny
ChannelZ___+ Input 1ga0azed o1e 000 oL Doviaion
Chaneiz___+input 2000300 ) 000 Aversge (V) | min. Ofist (i) | max Orfomt () ¥
Ghamelz gt 2000173 a7 500 Ghannel X 100 015 15 045
Channel Y o 28 ) [
Low Rango Foading (u¥) | _Difference (V) Ervor (%) Channel 058 281 05 [
Chamnal X +input 200191 o e
Channel X + Input 20259 0.65 032 6. Input CGurrent
Channel X - Input 197.86 o 004 Nominal Input cirouliry offset ourrant on ail channels: <2564
Channal ¥+ input 200205 058 [
Channel ¥ +Input 20127 057 028 7. Input .
Comnnel ¥ -Input e 008 o8 Zaroing (kONm) teasuring (MOhm)
ChannslZ__+Input 200158 008 0w e—— 2o 20
ChannelZ___+ Input 2000 EE a7 = ) 200
Channel 2 - Input 1paEs 157 o o z 20 0
et e o 2 T e e S - o Beter Al Velage st et |
Comman mode High Range Low Range [Eopety g ey = |
i = w2 S [3emety Voo \
20 o1z 779 i
Channal ¥ 200 ) ) 9. Pover o
e I P Typical values Switched off (mA) | Stand by (mA) | Transmitling (mA) |
pre—— P pren s Supply (+ Vo) oo | | B |
= Y ™ ‘Supaly (- Veo) —om ) | FR|
3. Channel separation
Dasy Auto Zevo Time: o0
Input Voitage (mV) | Channel X (uV) | Channel ¥ (V) Channel Z (uV)
Channel X 0 : w7 e
Channe! ¥ 20 a5 - I
Channe! Z 20 o1 20 5
ot No: DAES-1245. M2z Pags 4ot Garvtcata Nos DAEA-1265.1omy22 Pagascs
Calibration Laboratory of

" Evginoaring AG

T — S p e ag Schmid & Partner
84245 9700, Fan o41 64 45 9779 Engineering AG

e At Zoghissrne

Accrecitation Mo.: SCS 0108

IMPORTANT NOTICE o (800
Cortticate to: DAEA4-1245_Apr23

USAGE OF THE DAE4

b DAE4-$D .
The DAE uniis & 000004 BM - SN: 1245
Sl flah procsion nsiument and requires caretu rssemont by e user. There are no
R ——— Camesson rocsmis QA CAL-06.v30
the threads inside the DAE to woar out, the oy Cs the dat

Shipping of the DAE: Before shipping 1he DAE o SPEA forcalbraton,remove the bafisies and peck the DAE
in istatic bag. Ths antistatic box or
q protects the DAE S
et Caftration e April 25, 2023

ey

: e

e, o e e o e e
used for

the E-slop. Rough handing of ‘

e S——
e e

DASY Configuration Files: Since the exact vaues of the DAE input resistances | +37C wd iy < TO%.

|
L e ] 0

caltation procedure of a DAE uni, are ot wsed b o Pyschnd

raeeeton procadrs o DAS . " tha DASY software, a nominal vakue o 200 MOh is given In Calbralon Ecupmaneusad (MATE crtcs k cattrasony

‘Hm" i : - . ey Ses |00 cuDu (conmcato) ————Schea
Custome, " callbration is vold if the DAE unitis disassembled partly o fully by the ‘ e e st -

B e ki S p ] ‘.anmmm |os
v\— i T [SEUNSTRIARTO0T 2798023 on ouse crec i ez chack
— oo B s SEUMSC08A 1002 27t 2 s Voo kvt
Ll;:;:;t:mm:l;:: e 1,01l the E-stop assembly. Cleaning and readjusting of the E-
wed by cer
lbration prsacueved by certfied SPEAG personnel only and s part of th annual

r:“,,_iziifi,i B

0 prevent damage of the DAE prob in: i omnigue Sieken abcrstoy Tocheicen

probe o the DAL Crenun A Probe connector pins, use great caro when instaliing th peend ;

Pecbe s e DAE 'y connect the probe with the connector notch oriented in the i 2 S

while furning the 1acepn fotational mavement of the probe body versus the DAE | -

@ locking nut of the connector. The same car Pochical Managat ) V
E“‘L"“""_!Jﬂ" e il re shall be used when [ e Sven ket T
RIS R — &
N (O
e cabention carticss B

TN_EH190306AE DAES.docx —_— S
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DC Voltage Measurement
AD - Gonveter Resolution nominal
High Range: S = Bauv, hulranga = -100...+300 my
Calibration Laboratory of Lo Range s8- B e Aoy
Schmid & Partner DASY moasuremert pararmators: Auto Zers Tame: 3 soc: Maeuring imes 3 e
Engineering AG
Zaughausatraves 3, 8004 urtch, Swasorina

Accreciie by the Swiss Accrectaion Stevicn (SAS)

T e S B
T EF ey Frr v e
[LowRangs | 580674 2 1.50% (ke2) | 39947 = 1507 =) | 400984 & 1.50% (ke2)

Glossary Connector Angle

DAE data acquisition electronics

Gomector angle  inormaton uset m DASY systes o s proe sensor X ot oo e 7 T T
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. Uncertainty is not required.
* The following parameters as documented in the Appendix contain technical information as
resultfrom the performanc test and require no uncertainty.
*  DC Vottage Measurement Lineariy: 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,

=== e — _— Gerificate No; DAEA-1245 Ape23 Paga3 015
Cardficate No: DAEA-1245_Apr23 Page2cts

4. AD-Converter Values with inputs shorted
DASY. Auto Zer

o Time: 3 3sec
Appendix (Additional assessments outside the scope of SCS0108) Woh Range 158) | Low Range (50)
1. DC Voltage Linearity Chanael X 16001 | 16100
igh Range. Reading (u¥) | Difference (uv) Error (%)
ChanneiX s pst M roce s Channel Y 16570 | 1651
Channel X+ Input Channei 2 16040 | 15891
5. Input Offset Measurement
DASY measuremant parameters: Auto Zero Time: 3 sec: Measuring time: 3 sec
Ingut 1002
Average (uV) I min Offset () | mox. Oftset vy | 5% D ason
Gramneix | om [ m o
Gharvel ¥ va | o [ w I
Channel 2 085 | 282 |  om 061
Low Range Reading (V) Difterence (1V) Error (%)
Channel X + Input 200291 0.61 0.04 6. Input Offset C:
. Input Offset Current
—‘W X L] »—‘W 0.3 0% Nominal Input Grcustry offset current on all channels: <2514
Chamnel X~ input 19656 088 o8
Channel Y+ input o 00
et 2 ’ 7. Input tormationy
Channel Y + nput 20191 0.39 0.19 ﬁ
Channel Y - Input -198.22 079 0.40 Chanmel X 200 200
ChanneiZ v nput 200220 024 001 e = =7
ChannelZ 4 input 2012 088 oas :"‘"“u - =
Channel Z - Input -198.59 -1.36 069
8. Low Battery Alarm Voltage (Tysical values for nformatin)
2. Common mode sensitivity
vy A - Typical values Alarm Level (VDC) {
r— )
Common mode igh Range Low ocge [Suooty e vec)
Input Voktage (mV) | Average Reading (1) |  Average Resding (uV) | supmty (-vee) 78 |
Channel X 200 e 77
200 [T 500 9. Power (Typical valves for ntormstion)
Channal Y 200 704 718 Typical vaiuss. w (o) |
200 Jam0 R Supply (+ Veo) oo | e | |
Channel Z 20 452 535 Supply (- Vec) 01 | ) | o ]
200 350 352
3. Channel separation
DaSY Auto Zero Time. 3 sec 3sec
Input Voltage (mV) | Channel X (u¥) | Channel Y (3¥) | Ghannel Z (u¥)
CoaneaiX ™ 3 | am |
Channel ¥ 200 200 | am ]
hannel 2 o oo Tm ]
———— —— — = Gertiate No: DAEA-1245_Apez3 Pagesots
Certficate No: DAEA-1245_Ap23 Poge dcts
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4 EX3DV4 - SN 7767

Calibration Laboratory of Callbration Laboratory of
Schmid & Partner Schmid & Partner
Engineering AG Enginoering AG
Zoughaussirasse 43, 8004 Zurkh, Swhzeriund Zeugha.ssirasse 43, 804 Zurcr, Switzedans
Accreied by e Swiss Acsredtaion Servis (SAS) Acorditod by the Swiss Accrediason Sarvice (845) Aceroditaton o SCS 0108
" oot
Multilsteral Agraement for the recognition of Casbration certificates. a
f ) Glossary
Ches | SGS-CN (Auden) Cuttcatnio | EX-7767_Octz2 " .
J tssun sirwlating fqud
NORMcyx  sanaiiy o space
ComF sensivity in TSL / NORMx,y;
[ cauBRATION cERTIFICATE oce ade compresionpan.
- cF oreatfactor (1/ksy_cyui) of he AF sigrsl
— ABCO  modiaion dependen inearzation paanetars
- —_—_— Plwions g it e moca e ]
narmal to probe axis . omos
Commtonporedess) QA CAL-01.v9, QA CAL-12.49, QA CAL-146, QA CAL-23.v5, Dowser e Mo DAY pansor
2587
Calibration procedure for dosimetric E-field probes Calibration is Performed According to the Following Standards:
o The
Catrason cate October 28, 2022 P o Dovices — Part 1528; Human
Voce, 1010 ctober 2020
b} KDB 855664, "SAR Messurement Rocuirements for 100 Mz 1o 6 GHZ"
Methods Applied and Interpretation of Parameters:
& o mm.n Aasessd o Bt plarzton 8- 1< B00WHz b TEM <o £ 180N 2 wavguic) ortsyz
Casbrwion Equipment used (MATE criical for calbration] -
- - Nommuz-»\mmw mnﬂcr, requency s
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5 Impedance and return loss
Dipole D3500V2 SN 1101 for 3400MHz
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/09/09 -21.908 / 44.859 /
2022/09/09 -22.037 0.59% 45.114 0.255Q
Dipole D3500V2 SN 1101 for 3500MHz
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/09/09 -26.055 / 53.438 /
2022/09/09 -25.972 -0.32% 53.881 0.443
Dipole D3700V2 SN 1103
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/09/09 -25.289 / 45.136 /
2022/09/09 -24.992 -1.17% 53.806 0.368
Dipole D3900V2 SN 1080 for 3900MHz
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/09/13 -24.246 / 46.969 /
2022/09/13 -24.035 -0.87% 47.122 0.153
Dipole D3900V2 SN 1080 for 4100MHz
Head Liquid
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ
2021/09/13 -23.890 / 56.485 /
2022/09/13 -24.023 0.56% 56.976 0.491
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