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Calibration Laboratory of S, //— <D g Schwsizarischer Kalibrisrdienst
Schmid & Partner iﬁ& [ By ¢ Service suisse d'étalonnags
Engineering AG e \ ] #,' Servizis svizzers o tarstura
Zeughausstrasse 43, 8004 Zurich, Switzarland ’*i.c_fﬁ\f b ,‘.’f‘ S swiss Callbration Service
BT T L S
Accredited by bhe Swiss Accreditalion Servce [SA%5) Accraditation Mo.: SCS 0108
The Swiss Accreditalbon Service is one of the signatories 1o thea EA
Multilateral Agreement for the recognition of calibration certificates
Cliert TUW Certificate No. B35V 2-4d242 Jun2d
Shenzhen
[CALIBRATION CERTIFICATE |
Object DB3SVZ - SN:4d242 ‘
| Calration procedurs(s) A CAL-05v12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibration daba; June 07, 2024

This calbrafon conificale documents e Faceabdity to national stendards, which realiza the physical unils of measuresments. (51
Tha measuements and the uncersinties with conlicence probabdity are givan on the sollowing pages and are part of the carilicate.

Al calibrations have bean conducled in he cosed Bboratory faclity; arvronmant temperature (22 £ 3)"C and bumidily < T0%.

Cafibration Equipmant used (MATE critical for calibration)

| Primary Standans  |mu Cai Date {Certificate M.} Scheduled Calibration i
Powar mabar NRP2 [ sn: 104778 26-Mar-24 (Na. 217-0203B040aT) Mar-25

| Powar sansor MRP.Z81 Sh: 103244 26-Mar-24 (No. 217-040365) Mar-25
Power sensor MRP-291 | 5n: 103248 26-Mar-24 (o, 217-04037) Mar-25
Relerence 20 48 Attaruator | BN BHEIR4 (200)  26-Mar-24 (No. 217-04048) Mar-25
Type-N mismatch combnsson Sh: 310962 / DE3ET  26-Mac-24 (Mo, 217-04047) Mar-25

| Reference Probe EXI0WY Sh T340 03-Mov-23 (Mo, EX3-7349_Now23) P24
DAE4 SM: 601 2z-May-24 (No. DAE4-601_May2d) May-25
Secondary $lendarda 102 ] Chack Date (n house) Schetulad Check
Power maler E44198 Sh: GEIGE 12475 30-Oct-14 {in house chedk Ot 22} in house check: Oet-24
Posear sansar HS 84814 SN LS 37202783 070818 {in house chidk Och22) If house chack: Ocl-24
Power sansor HP 84814 SN MY41093315 B7-Ocs-15 {n houss check 0-22) In house eheck: Oct-24
AF ganeraier RAS SMT-06 Sh: 1040672 15-Jun-15 {In housa chack Cct-22) In house check: Ocl-24
Hatwork Anahyzar Agilsnt EBI58A | SN: US41080477 31-Mar-14 (In Rousa check Oct-22) IR house shack: Ol-24

MName Function Signatura
Calibrated by: Lif Kiysner Laboretory Tachnizien ib‘/’ %
Anproved by Swan Kihn Tachnical Managar &
SiEpc

s

|sewad: June T, 20E4
This calibration certificate shall pot be reproduced except m full without written appeoval of Se aboratony.

Cerlificate No: DE35V2-44242_Jun24 Page 10f 6
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Schmid & Partner e S "\ Sewice suisse ditalonnage
Engineering AG % ! ) Servizio svizzern di taratura
Zeughaussirasse 43, B004 Zurlch, Switzarland E fﬁ.\x '\;:__:L 4 S swiss Calibration Service
Aoradited by the Swiss Actreiasan Sandon (S5} Accreditation No.: SCS 0108

The Swiss Acoreditation Service is one of the signatories to the EA
Multitateral Agresment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
M/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEGNEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific

Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wormn Wireless Communication Devices - Part 1528: Human Models, Instrumantation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

Feed Point Impedance and Return Loss: These paramelers are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retum Loss ensures low
reflected power. No uncertainty required,

Eiectrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

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

SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

The reported unoertaihty of measurement s stated as the standard unceﬁaiﬁty of measurement
multiplied by the coverage factor k=2, which for a normal distribution comresponds to a coverage
probability of approximately 95%,

Certifizate Mo: DE3EVZ-44242 Jun24 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version DASYSZ [ V52.10.4
Extrapolation Advanced Extrapolation
| Phantom Modular Flat Phantom ' |
Distance Dipole Center - TSL f 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
| Frequency &35 MHz + 1 MHz ]

Head TSL parameters
The following paramelers and calculations wera applied.

Temperatura Pormittivity | Conductivity
Mominal Head TSL parameters 20°C 41.5 090 mihadm
Measured Head TSL parameters | (220f02)°C 422+8% | 093 mhoime6 %
Head T5L temperature change during test | <0.5°C - | .
SAR result with Head TSL

SAR averaged over 1 cm® (1 g) of Hesd TSL | Condition
SAR measured 250 mWV inpul power 2.49 Wikg
SAR for nominal Head TSL parameters nommalized ko 1W 9.75 Wikg £17.0 % (k=2)
SAR averaged over 10 cm® {10 g) of Head TSL condition
SAR maasured 250 mW input power 1.61 Wikg

| 5AR for nominal Head TSL paramwelers nermalized to 1V 6.32 Wikg £ 16.5 % (k=2)

Cenificate No: DE35V2-4d242_Jun24 Paga 3 of
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, fransformed to feed paint 500¢-43 )0
Retum Loss -272dB

General Antenna Parameters and Design

Elecirical Datay (one diraction) | 1,304 ns

After long term usze with 100W radiated power, only a skaht warming of the dipole near the feedpoint can be messurad.

The dipole is made of standard semirigld coaxlal cable. The center conductor of the feeding line is directly connecled 1o the
second amm of the dipole. The anlenna is therefore short-circuited for DC-signals. On some of Lhe dipoles, small end caps
are added 0 the dipole arms in order 1o improve matching when loaded according to the position as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipode length is stil
gccording to the Standard,

Mo excessive force must be applied to the dipole arms, because they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

LManufactur‘ed by SPEAG

Cerfificale Mo: DEASW2-4d242_Junz4 Page 4 of 6
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DASYS Validation Report for Head TSL

Date: 07.06.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE35V2; Serial: DEISV2 - SN:4d242

Communication System; UID O - CW; Frequency: 835 MHz

Medium parameters used: £= 835 MHz; o= 0.93 $/m; & =42.2; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEETEC/ANSI C63.19-2011)

DASYS2 Configuration:
» Probe: EX3DV4 - SN734%; ConvF(9.69, 9.69, 9.69) (@ 835 MHz; Calibrated: 03.11.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601, Calibrated: 22.05.2024
= Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001
+ DASYS2 52.10.4{1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissoe/Pin=250 mW, d=15mm/Zoom Scan (Tx7x7)/Cube 0;
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Yalue = 64.14 Vim; Power Drift = 0.01 dB

Peak SAR (extrapolated) = 3.77 Wikg

SAR(1 g) = 2.49 W/kg; SAR(10 g) = 1.61 Wikg

Smallest distance from peaks to all points 3 dB below = 17.5 mm

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

Maximum value of SAR {measured) = 3.34 Wikg

=218
-4,36
-6.53

8.1

-10.89

0 dB = 3.34 W/kg = 5.24 dBW/kg

Cerificate MNo: DB3SV2-4d242_Jun24 Page 5of 6
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Impedance Measurement Plot for Head TSL
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Certificate No: DE35SV2-404242 Jun24 Fage 6 of &
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Justification for Extended 5AR Dipole Calibrations

: Date of Retum Loss Impedancs Delta
Lipoie Measursment {dE) Shetn (% {ohm) ohm)
Jun 07, 2024 -27.20 50.00
Tend - 15.51 1.27
§28MHz Jun 09, 2025 3142 §1.27
Mote: The return loss is <-20dB. within 20% of prior cafibration; the impedance is within 5 ohm of prior

calibration. Therefore the wverfication results mest the reguirement of extended calibration.
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Calibration Laboratory of iﬂ“@“ﬁ;ﬁ_ G Schweizerischer Kalibrierdienst
Schmid & Partner m&"“*’" i ¢ Sevice suisse d étalonnage

Engineering AG oo Servizio svizzers di taratura

Zeughaussirasse 43, 8004 Zurich, Switzeriand “e%ﬂvg“ S Swiss Calibeation Service
Agcradiled by tha Swies Accreditation Sendce (SAS) Accreditation Ho.: SICS 0108
The Swiss Accreditation Service is one of the signatories to tha EA
Multilateral Ag for the gnithon of calibration certificates
Ciient  TUV Certificate No. D1750V2-1166_Jun24

Shenzhan

[CALIBRATION CERTIFICATE

ll:ltg'em D1750V2 - SN:1166

Calibrafion procedunals) QA CAL-05.w12
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibrtion date: June 07, 2024

This cafbration cenificate decuments the Irsceabiity 1o natonal standands, which realize fhe physical units of measurameants (1),
Tht s wements and e uncerainties with confidence probabifty are ghven on the following pages and are part of the cerilicate.

A calibrations heve bean conduciad in the closed laboretony tecilty; arvironment termperstuna (22 + 31°C and hemidity < 70%

Calbratiocn Equipment used (MATE critical for calbraton]

Primary Standinds lioa Cal Db (Cerificate Ma.) Seheduled Calbration |

Power mater NRF2 SN 104778 PE-Mar-24 (Mo, 217-040380HKTT) Mar-25

Power sensce NAP-Z91 | BN; 103244 B5-bzr-24 (Mo, 21T-04056) Bilar-26

Power sensor NAP-791 SM: 105245 #hibar-24 (Mo, 217-0037) Mar-25

Referance 20 df Atenuatar SN: BHE3Z4 (20k) 25-Mar-24 (Mo, 217-04048) bar-25

Type-M mismatch comblnatien SM: 310982 1 06327 a-bar-24 Mo, 217-04047) tar-25

Relemnos Probe EX30V4E SN T4 03-hav-23 (M. EX3-T348_Mowv2d) Mow-24

DAEL 5N B0 Z3May-24 (Moo DAEA-B01_May24) Miry-25

Sacondary Slandards I & - Check Date fin housa) . Soheduled Check

Powar matar E44158 SN GB3B512475 30-0c1-14 in house check Oct-22) In house chack: Oct-24

Power sensor HP B4E1 A SM: US37202Ta3 0700115 (i house chack Oct-22) In howsa checks Oct24

Power senaor HP B4814 G Y4 03316 O7-0al-15 (in house chack Cct-22) In house check: Oct-24

RF generator LS SMT-08 SH: 1aT2 16-Jurr-15 fin houe chack Oot-22) In Buse e Oot-24

Netwoek Analyzar Aglard EBISEA | SN US4H108MTT #1-Mar-14 {in house cheak Ogl-22) In hrouse chpck: Oct-24
Mama Function Signatura

Cafbrasad by: Leat Kiysner Labarabory Technician W%{H

Approved by: Swvan Kihn Technical Manager e e

|5sniee); June 9, 2024

Cenificate No: D1T50V2-1166_Jun24 Page 1of &
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Calibration Laboratory of AL Schwatzerischer Kallrigrdianst

. T @
Schmid & Partner \“"_'F’ = g Service suisse d'étalonnage
Engineering AG z 3 Sarvizio svizzero di taratura

Zeughausstrasse 43, 8004 Zurich, Switzeriand gﬁ:”ﬁ,»} 5  guise Callbration Service
Accredited by the Swiss Accradiafion Senica (SAS) Accreditation Ne.: SCS 0108

The Bwiss Ascraditation Servics is one of the signstaries 1o the EA
Multiiateral Agreement for the recognition of calibration certificates

Glossary:

TS5L tizzue simulating liquid

ConvF sensitivity in TSL / NORM x,y.z
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IECNEEE 62209-1528, “Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Wom Wireless Communication Devices - Part 1528: Human Moadels, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB BA5664, "SAR Measurement Requirements for 100 MHz to 6 GHZ"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Further details are available from the Validation Report at the and
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
parallel to the body axis.

» Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Na uncertainty required,

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

s  SAR measured: SAR measured at the stated antenna input power,

SAR normalized: SAR as measurad, normalized to an input power of 1 W at the antenna
connector.

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

The reported uncerainty 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%, I

Cerficats Mo: D 750V2-1168_Jun24 Page 2 of &
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Measurement Conditions

DASY systemn configuration, &8s far as net given on page 1,

DASY Version DASYSE Y52.10.4
Etmpuluﬁm Advarcad Eﬁapalaﬁun
| Phantom Modular Fiat Phantom
Distance Dipole Center - TSL 10 mm with Spaoar
Zoom Scan Resolution dx, dy, dz = 5 mm 3
Frequency 1750 MHz + 1 MHz j
Head TSL parameters
Thia following parametars and caloulations were appiad. —— .
Temperature Permittivity Conductivity .
_Hominul Head TSL parameters 22.0°C 201 1.37 mhaim .
Measured Head TSL parameters (22.0+02)°C 404 26% 1,35 mhaim + 6 %
Head TSL temperature change during lest <0.5°C e |
SAR result with Head T5L
SAR averaged over 1 em® (1 g) of Head TSL Conditan
SAR measured 250 mW input power B.98 Wikg

SAR for nominal Head TSL parameters

nommalized to 1%

36.2 Wikg & 17.0 % (k=2)

I_.E.l.Ft averaged over 10 em? {10 g} nlﬁud TEL

cordition

SAR measured

250 mW input power

| SAR for nominal Head TSL parameters

normalized to 1W

4.74 Wikg
19.1 Wikg = 16.5 % (k=2)

Centificate Mo: D1 750V2-1186_Jun24

Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

| Impadance, translm'na-l:l to feed poant 48.08 01 - 1.6 2
| Return Loss -34.3 dB

General Antenna Parameters and Design

| Electrical Delay {ona direction) | 1215 ns ]

After long term use with 100W radiated power, enly a slight warmirg of the dipole near the feedpoint cen be measured.

The dipole Is made of standard semirigid coaxial cable. The center canductar of the feeding line is diractly cormectad o the
sacond arm ol the dipoke. The antenna is thanlans sharn-cireuted for DC-gignals. On some of the dipoles, small and caps
are added 1o the dipale arms in order to Improve malching when leaded according to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change, The overall dipole langth is stll
according o the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the scldared connections near ihe
feedpoint may be damagead.

Additional EUT Data

| Manufactured by SPEAG

Canificate Mo: D1750V2-1166_Jun24 Page 4 of 6
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DASYS Validation Report for Head TSL

Date: (7.06.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1750 MHz; Type: DI750V2; Serfal: DIT50V2 - SM:1166

Communication System: UID 0 - CW; Frequency: 1750 MHz

Medium parameters used: { = 1750 MHz; o = 1,35 S/m; & = 40.4; p = 1000 kg/m®
Phantom scction: Flat Section

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

DASYS2 Configuration:
¢  Probe: EX3DV4 - SNT7349; ConvF(8.67, 8.67, 8.67) @ 1750 MHz; Calibrated: 03.11.2023
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 22.05.2024
« Phantom: Flat Phantom 5.0 (froniy; Type: QDUOOPS0AA; Serial; 1001
« DASYS2 532 10.4(1535); SEMCAD X 14.6.14(7301)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement gricd: dy=5Smm, dy=3mm, dz=5mm

Reference Value = 105.7 Vim; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 16.7 Wikg

SAR(1 g) = 8.96 Wikg: SAR(10 g) = 4.74 Wikg

Smallest distance from peaks 1o all points 3 dB below = 10 mm

Ratio of SAR at M2 to SAR at M1 =54.7T%

Maximum valuec of SAR (measured) = 13.6 Wikg

-1.38
-6.79
-10.18

-13.58

-16.97

0dB = 13.6 W/kg = 11.34 dBW/kg

Cartificate Mo: D1750V2-1186_Jun24 Page 5ot &
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Impedance Measurement Plot for Head TSL

Tiace Goae Wake Gyelem  Window Heb

Chl fag= 20

Chi: Geatt 155000 GHz =

L

s |
T R —

000 | Chlswgs f2 |
Chd: Stsat 1 55000 Gz

Stop 135000 GHz

Siaus  CH1: EIT — | 1Poit

LCL

Certficate No: D1760V2-1166_Jun24 Page & of 6
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Justification for Extended SAR Dipole Calibrations

! Date of Fetum Loss Impedance Delta
B Measurement (dB) Ea {ohm) (ahim)
Head Jun 07, 2024 3430 229 4850 2 1s

1750MHz Jun 09, 2025 3317 o 51.05 i

Mate: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verfication results meet the requirement of extended calibration.
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Calibration Laboratory of

A,

., Schwaizerischer Kallbriandienst
Schmid & Partner %’i g Service suisse & étalonnage
Enginaﬂﬁﬂg A.'G < __{’--'_.:'\_;-..‘_\ = Bervizio svizzero di taratura
Zeughausstrasss 43, B004 Zurich, Switzarland T 8 suies Calibration Service

—
T

Accrediad by the Swiss Accreditation Sanvice (SAS) Acereditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreemant for the recognition of calibration certificates

Client  TUV
Shenzhen

CALIBRATION CERTIFICATE

Certificate No.  D1900V2-5d229 Jun24

Olbéact D1900V2 - SN:5d4229
Calibsaticn procadurs(s) QA CAL-05. w12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz
Calibraticn date: June 08, 2024

This calibealion carilicals documents tha traceabity 1o naticnal stendands, which realize the physical unlls of measuremanls (51).
Tha measuraments and the uneertainies with conliganca probabdity are given an the following pages and are part of the carificate

All callrations have baen conducied in the closed laboratory feclity: environmant temparature (22 + 3°C and humidiy < 70%

Calipration Equipment wed (MATE critical for calibration)

Primary Standards | Cal Dt (Cortificata No) Schatuled Callbaalion

Pawar mater MAPZ §N; 1477E 25-Mar-24 (Mo, 217-M03E40aT] Mar-25 o

Power sansor MAP-221 SH: 109244 2Mar-24 (Mo, 21T-(4038) Mar-25

Power sansor NAP-Z91 S 103245 26-Mar-24 (Mo, 217-(H037) Mar-25

Rafarence 20 dB Aanuator SN BHIEM [20K) 26-Mar-24 [No. 21T7-0404E) Far-24

Typa-M mismatch combinetion 5M: 310082/ DBI2T  26-Mar-24 (Mo, 217-0404T) Mar-25

Rafarence Frobe EX30W4 SH: 7340 GA-Moy-23 (Mo, EX3-r348 Now23) Mo-24

DAE4 S 601 22-May-24 (Mo, DAES-501_May24] May-25

Secondary Standards I # Chick Date (in house) Schaduled Chack

Pawer matar E44188 SM: GEIS12475 30-Oet-14 {in house check Oct-22) In hoyse check; Cict-24

Povear sansor HE B481 48 SM; US3T2927a3 OF-0el-15 {in house chack Dot-22) In house chiscs: Ciel-29

Power sanaor HP 64614 SH: MY41083316 OF-Oct-18 {in housa chack Ock-28) In house check: Del-24

RF generglor ALS SMT-08 SN 100972 15-Jun-15 (i houss chack Ocl-22) In house check: Ocl-24

Hatwork Aralyzer Agilant ERIS0A | SN; LIS41080477 -Mar-14 {in houss check Ocl-22) In heuse chagk; Oct-24

Namea Funation Signafurg
Calibraled by: Paudo Pina Laboratary Technician 4 s, T
e

_

Approved By Swar Kilhn

R . j' ,/_/4/

Thes caibration carificsta shall not be rmprocuced axcegt in tull without wiitan epproval of the laborebory.

Certficate No: D1900V2-54220_Jun24

Page 1 of &

|agunad: Jurm 12, 2024
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Callhl_‘almn Laboratory of *:‘:M}'-‘- §  Schwaizerischer Kalibrierdienst
Schmid & Partner a2 ¢ Service sulsse déalonnage
Engineering AG Py Servizio svizzera di baralura
Zeughausstragse 43, 3004 Zurich, Switzertand fgﬁf 8 suiss Calitwation Service
¥, " I“ AV
Acoradited by the Bwiss Accrediation Sarvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service s one of the signateries to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL/ NORM x,y.z
A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 622093-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)®, Cctober 2020.

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

Additional Documentation:
c) DASY Systemn Handbook

Methods Applied and Interpretation of Parameters:

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

s Antenna Parameters with T5L: 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 criented
parallel to the body axis.

= [feed Point impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. Mo uncertainty required.

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

SAR measured: SAR measured at the stated antenna input power,
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector,

= S5AR for nominal TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The IrBPDr:tEI:I uncertainty of measurement is stated as the standard uncertainty of measurement
r‘numpllpd by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Cerificate No: D1900W2-5d4229_Jun24 Pape 2ot &
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Measurement Conditions
DASY systam configuration, as far as nol given on page 1.
I DASY Version DASYS2 V52,104
' Extrapolation Advanced Extrapolation
Phantom Medular Flal Phaniom 0
Distance Dipole Center - TSL 10 mim with Spacer
Zoom Scan Resolution dx, dy, dz = S mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
Tha fallowing pararmelers and calculations were apphad.
Temperature Permittivity Conductivity
Hominal Head TSL parameters 22.0C 40.0 1.40 mhom
Measured Head TSL parameters (22.0 + 0.2} °C 411 26% 1.47 mho'm = 6 %
Head T5L temperature change during test <0.5°C -—— —-
SAR result with Head TSL
SAR averaged over 1 cm’ {1 g) of Head TSL Conditicn
SAR measurad 250 mW input power | 10,0 Wikg

SAR for mominal Head TSL parameters

40.1 Wikg = 17.0 % (k=2)

SAR averaged over 10 cm® (10 g} of Head TSL

condition

SAR measured

250 mW input power |

5.21 Wkg

SAR for nominal Head TSL parametars

nomalized to 1W

20,89 Wikg = 16.5 % (k=2)

Cenificate No: D1 200V2-54225_Jun24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed o feed paint EO+41 02

Return Loss -276dB

General Antenna Parameters and Design

| Elactrical Delay {ane dirsction) | 1199 ns

Adfter long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measured,

The dipoba is made of standard semirigid coaxdal cable. The canter conductor of the feading line is direcily connecied to the
second anm of the dipole. The antenna is thereiore short-circuited for DC-signals. On some of the dipoles, small end caps
are added o the dipale amms In order 10 mprove matching when baded according to the position as axplamed in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length is stll
according to tha Standard.

Mo excessive force must be applied 1o the dipole arms, because they might bend or the soldered connections near the
feadpont may be damaged.

Additional EUT Data

Manufactured by SPEAG

Cenrlificate Mo: D1900V2-54229_Jun24 Page 4 of &
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DASYS Validation Report for Head TSL

Drate: 06.06.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: DIMOVE; Serial: D1900VE - SN:5d4229

Communication System: UID 0 - CW; Frequency: 1900 MHz

Medium parameters used: = 1900 MHz; o = 1.41 S8/m; & =41.1; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (TEEETEC/ANST C63.19-2011)

DASY52 Configuration:
« Probe: EX3DV4 - SN7349: ConvF(.43, .43, 8.43) @ 1900 MHz: Calibrated: 03.11,2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 22.05.2024
« Phantom: Flal Phantom 5.0 {front); Type: QDOOOP50AA; Serial: 1001
= DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dv=5mm, dz=5mm

Reference Value = 109.7 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(L g) = 10.0 Wikg: SAR(10 g) = 5.21 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 54 8%

Maximum value of SAR (measured) = [5.2 Wikg

-3.42
-6.05
-10.27

-13.70

712

0dB =152 Wikg = 11.82 dBW/kg

Cerificate Mo: D1900WV2-54228 _Jun24 Page 5ol &
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Impedance Measurement Plot for Head TSL
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Justification for Extended SAR Dipole Calibrations

! Date of Fetum Loss Impedance Delta
B Measurement (dB) Ea {ohm) (ahim)
Head Jun OF, 2024 -27.60 50.80

-9.75 0.a3
1900MHz Jun 09, 2025 24 91 5163

Mate: The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verfication results meet the requirement of extended calibration.
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Calibration Laboratory of S, § Schwsizerischar Kalibrierdienst
Schmid & Partner % G Serviee suisse déialonnage
Engineering AG g Sorvizio svizrero di taraturs
A N S
Zoeughaussirasse 43, 8004 Zurich, Switzerland iwﬁ“ﬁ Swiss Calibration Service
“lyeliniet

Accredited by e Swiss Accmeditation Service (SAS)
The Swiss Accreditalion Service s one of the signotorios o the EA
Multilateral Agreement for the recognition of callbration certificates

Client  TUWV
Shenzhan

Accreditation io.: SCS 0108

Certificate No. D2450V2-1014_Jun24

[CALIBRATION CERTIFICATE

[

Ciiact

Galibraton procadurs(s)

Calibeaticn date:

D2450V2 - SN:1014

QA CAL-05.v12

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

June 06, 2024

This calbration cartificats documants the raceabilty 1o nalional slandards, which realize the physical units of measurements (S
The megsuremants and the uncertainties with confidince probabiity are given on tha following pagas and ane part of the certificate.

A8 calibrations hawa been conducted in the closad laboredory faciliy envircnmeant temparature (22 £ 3)°C and husnidity < 705,

Cafibrasan Equipmean used (MATE crilical for caSbration)

| Prmary Siandards I # Cal Date (Cerilacale Mo.) Schaduled Calibration
Powar meter NAFZ SM: 104778 26-Mar-24 (No. 217T-0403604037) Mar-25
Peraar sarsar MAP-791 SM: 103244 26-Mar-24 (Mo, 217-04036) bar-26
Powar sansor NRF-£31 | BN 103245 26-Mas-24 (No. 217-04037) Mar2s
Refarence 50 dB Albanustor Shi: BHOI94 (206} 26-Mar-24 (No. 207-D4046) Mar-25
Typa-M mismalch cambinatian SMN: 310982 | DEIZT 26-Mar24 (Mo, 217-04047) har-25
Fietarenca Proba EXA0VY BM: 7349 03-hov-23 (No. EX3-7349_Nov23) May-24
| DS SM: B Z-dtay-24 (Moo DAE4-601_May24) May-25
Secardary Slandanda 10 # Chack Date (in houss) Schaduled Check
Powar meder E44198 B GRINE124TE 00t 14 [in house check Ow-22) In house check: Oct-24

Prowar cansar HP 84814

Powar sansor HP 84814

RAF ganarator RS SMT-06
Maiwork Analyzer Agilent EB3S8A

Callbrated by;

Approved by

BN: US3T28ETR3
SN MYA1083E315
| SN 1DoaT2

SM; US4 1080477

Mame
Joanne Leshaj

Swan Kihn

Cortificate Mo: D2450V2-1014_Jun24

O07-0t-1% [in house check Oet-22)
O7-0ct-15 (in house check Ool-22)
15-Juin-15 {In house chack Oct-22)
31-Mar-14 {im house chack Oct-22)

Furction

Labaratory Technician

Technical Manages

It house check: Oct-24
In housa check: Oct-24
In hovge check! Ocl-24
In houwss chiack: Oct-24

Signatwe
Eidl
gy

[

e

Issued: June 7, 2024




Appendix C
CN26ROID 001 A TUVRheinland®
Produkte

Products Page 23 of 52

Calibration Laboratory of
Schmid & FPartner
Engineering AG

Zoughausstrasse 43, BO04 Zurich, Switzerland

S, P, §  Schweizerischer Kalibrierdienst
—— - ’ C Service sulsse détalonnage
- a3 . 5 Bervizio svizsers dl taratura
TN N :/ S  swiss Calibeation Service

LT T o
Aocredited by tha Swiss Accrediation Sarvice [SAS) Accreditation No.: SCS 0108

Tha Swiss Accreditation Service is one of the signalories to the EA
Multilateral Agreerment for the recognition of calibration certificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEG/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Womn 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 te 6 GHz"

Additional Decumentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

s Anfenna Parameters with TSL: The dipole i= mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is fransformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncerainty required.

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

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

s SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

" 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%.

Cedificate No: D2450V2-1014_Jun24 Paga 2ol &
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Measurement Conditions

DASY systen configuration, as far &s not gheen on page 1.

DASY Version DASYS2 VER 0.4
?xtr;!pulaﬂm #;:Ivm-md Extrapotation
| Phantom Modular Flat Phantsm
Distance Dipole Center - TSL 10 mm with Snamr
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHZ = 1 MHz
Head TSL parameters
The following parameters and calculations were applied, -
| Temperature Permittivity Conductivity
| Nominal Head TSL parameters 22.0°C 39.2 1.80 mhaim
Measured Head TSL parameters (22.0£0.2) °C 3B0xE% | 1.88 mhoim=6 %
Head TSL temperature change during test <05°C ] e
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Caondition
SAR measured ‘ 250 mW input power 137 Wikg

| SAR for nominal Head TSL parameters

normalized to 1W

53.4 Wikg = 17.0 % (k=2)

SAR averaged over 10 ¢cm” (10 g} of Head T5L

condillon

SAR measured
SAR for nominal Head TSL parameters

250 mW input powar

535 Wikg

nommalized to 1W

25.0 Wikg + 16.5 % (k=2)

Certificate No; D2450V2-1014_Jun24

Page 3ol 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

impedance, transformed to feed polnt 54.10+05K)

Reaturn Loss - 28.0 dB

General Antenna Parameters and Design

Electrical Delay {ane dirsction) | 1.147 ns

After long term use with 100W radiated power, only & slight warming of the dipole near the feedpoint can be measured

The dipole is made of stardand semirigid coaxial cable. The center conductar of the feading lins is diractly connectad 1o tha
second arm of the dipole. The antenna s therelone short-circuited for DC-signals, On some of the dipoles, small end caps
are added to the dipole amms in order to improve matching when loaded according to the position as explained in the
"Maasurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipcée length ks still
mccording o the Standard

Mo excessive forca must De agphed to the dipole ama, because they might bend of the soldered connections near the
feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Centificate Mo: D2450V2-1014_Jun24 Page 4of &
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DASYS Validation Report for Head TSL

Drate: 06.06.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:1014

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; a = 1.88 $/m; & = 38.0; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (TEEEIEC/ANSI C63.19-2011)

DASY 52 Configuration:
s Probe: EX3DV4 - SN7349; ConvF(7.96, 7.96, 7.06) @ 2450 MHz; Calibrated: 03.11.2023
«  Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAF4 Sn601; Calibrated: 22.05,2024
+ Phantom: Flat Phantom 3.0 {front); Type: QDOOOPS0AA; Serial: 1001
« DASYSZ 52.10.4{1535); SEMCAD X 14.6.14(7301}

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 117.3 Vim; Power Dnfl = 0.09 dB

Peak SAR (extrapolated) = 27.4 Wikg

SAR(1 g) = 13.7 W/kg; SAR(10 g) = 6.35 Wikg

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

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

Maximum value of SAR (measured) = 22.0 Wikg

0 dB = 22.0 Wikg = 13.41 dBW/kg

Certificate Mo: D2450V2-10714_Junz4 Page 5of 6
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Impedance Measurement Plot for Head T5L
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Justification for Extended SAR Dipole Calibrations

_ [Drate of Retum Loss Impedance Delta

Ehpiries Measurement (dB) e (ohm) (ohm)
Jun 06, 2024 -28.00 54.10

- ':Eﬁd ; -1.68 445
2450MHz Jun 09, 2025 2753 49 65

MNaote: The retum loss is <-20dB, within 20% of prior calibration; the impedance is within 5§ chm of prior
calibration. Therefore the verffication results meet the reguirement of extended calibration.
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Calibration Laboratory of

Schweizerischer Hallbrierdienst

Schmid & Partner 2 d g Service suisse d'étalonnage
Engineering AG = |, j Sarvizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland zrﬁﬁ_}r‘ e / S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) == Accraditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates
Cllent TUV Certificate No, DEGI'!I'.V'E-“M__JLIHE‘
Shenzhen
[CALIBRATION CERTIFICATE I
i
| Oibject D5GHzV2 - SN:1280
Callbration procadurals) QA CAL-22.vT I
Calibration Procadure for SAR Validation Sources between 3-10 GHz
|
|
Calibration date: June 06, 2024

This calibration certificate documeants the traceability ko nabenal standards, which reaize the physical units of measurements {51).
The measuraments and the uncerainties with confidence probability are given on the following pages and are part of the cerifficate,

All calibwrations heve been canducted in the dosed laboratory faciity: environment temperature (22 + 3)°C and humidity < T0%.

Calibration Equipment used (MATE critical for calibration)

- e

Primary Standards | io# Cal Date (Cerficae Mo | Scheded Caltration |
Power meter NRP2 Sh: 104778 26-Mar-24 (Mo, 217-04036/04037) Mar-25 |
Power sensor MRP-Z81 SNz 103244 28-Mar-24 (Mo, 217-04036) Mar-25
Power sensor NRP-Z81 SH: 103245 26-Mar-24 (Mo, 217-04037) Mar-25
Reforence 20 dB Alenuaior SN: BHO304 (20K) 26-har-24 (Mo, 217-04046) Mar-25
Type-M mismatch combination S 310082 f 0BE2T 26-har-24 (Mo, 217-04047) Mar-25
Referance Probe EX30WV4 5H: 3503 O7-Ma-24 (Mo, EX3-3503_Mar24) Idar-Z5
DaE4 Sh 601 22-May-24 (No, DAE4-801_May24) May-25
Secondary Standards ow Check Date (in house) o Scheduled Check
Powar meter E44198 EN; GE30E12475 30-Oct-14 {in house check Oct-22) In howse check: Oel-24
Power sansor HP BdA14 BN: US37202783 OT-Chct-15 {in house check Oo-22) In house check; Ocl-24
Power sensor HP B481A SN: MY41083315 07015 {in house check Oct-22) In mousa chack: Oct-24
RF generator R&S SMT-06 SNz 100972 15-Jun-15 {in house chedk Ocl-22) In neuse check: Col-24
Metwork Analyzer Agllent EB35RA | SN: US41080477 31-Mar-14 (in house chack Ocl-22) In house check: Ocl-24

Name Function Signature ‘

Calibrated by: Joanna Lissha] Laboratory Technician )! I {.f {

J s’
fal {
Approved by Sven Kiihn Technical Manager (P Loy |

| Izsuad: June 6, 2024

Certificate No: DSGHzV2-1280_Jun24 Page 1 of 8
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Calibration Laboratory of

: 5 Schweizerischer Kalibrierdienst
Schmid & Partner ¢ Service suisse détalonnage
Engineering AG ST \ . ) Servizio svizzers di taratura
Zeughaussirasse 43, 8004 Zurich, Switzerland ‘:-,:'4.:?-?\::\-}3 \1\1:_ -~ _;/ L] Swiss Calibration Service
Accredited by the Swise Accrediation Service [SAS) Accreditstion No.: SCS 0108

The Swiss Accreditation Service is ong of the signatories to the EA
Multilateral Agreement for the recognition of calibration cartificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific
Absorption Rate Of Human Exposure To Radio Frequency Fields From Hand-Held And
Body-Worn Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Proceduras (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB B65664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

s Measurement Condifions: Further detalls are available from the Validation Re port at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

¢+ [Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflectad power. Mo uncertainty required.

+ FElactrical Dalay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

SAR measured: SAR measured at the stated antenna input power.
SAR normalized: SAR as measured, normalized to an input power of 1 W at the antenna
connector.

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

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

Certificate Mo: DEGH2V2-1280_Jun24 Page 2 of 8
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Measurement Conditions

DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 V52.10.4
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom 5.0

| Distance Dipole Center - TSL 10 mm with Spacer

_Zo-em Scan Resolution

de, dy = 40 mm, dz =1.4mm

Graded Ratio = 1.4 {Z direction)

Frequency

5250 MHz + 1 MHz
5600 MHz £ 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5250 MHz

The following parameters and calculations were applied.

Temperature | Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 359 4.71 mho/m
| Measured Head TSL parameters {(220+02)°C IB0+6% 4,57 mhoim + 6 % I
| Head TSL temperature change during test =0.6°C - —
SAR result with Head TSL at 5250 MHz
SAR averaged over 1 cm? (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.93 Wikg
| SAR for nominal Head TSL parameters normalized to 1W T9.3 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL - conditian
SAR measurad 100 m\W Input power 2.27 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg £ 19.5 % (k=2)

Head TSL parameters at 5600 MHz

The following paramaters and calculations were applied.

| Temparature Permittivity [ _Gn;mluctMtr |
Nominal Head TSL parameters | 220°C 355 | 5.07 mhaim |
Measured Head TSL parameters (22.0+02)°C l 353tE6% 4.94 mho/m + 6 %
Head T5L temperature change during test =0.5C I - P
SAR result with Head TSL at 5600 MHz

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

| SAR measured | 100 mW input power 8.35 Wikg

i SAR for nominal Head TSL parameters normalized to 1W 83.3 Wikg £ 19.9 % (k=2)
SAR averaged owver 10 cm? (10 g) of Head TSL condition |
SAR measurad 100 mW input power 2.38 Wikg

SAR for nominal Head TSL paramelers

normalized to 1W

23.7 Wikg £ 19.5 % (k=2)

Certificate No: D5GH=zV2-1280_JunZ4

Page 3of 8
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Head TSL parameters at 5800 MHz

The following parameters and caleulations ware applied.

Temperature Permittivity Conductivity
Mominal Head T5L parameters 20°C 353 5.27 mha/m
Measured Head TSL parameters (220+£0.2)°C 351+6% 5,15 mhoim + 6 %
' Head TSL temperature change during test <06°C - —_ |
SAR result with Head TSL at 5800 MHz
| sAR averaged over 1 cm® (1 g} of Head TSL Condition
SAR measured 100 mW Input power B.O8 Wikg
SAR for nominal Head TSL paramaters normalized to 1W B80.7 Wikg £ 19.9 % (k=2) |
[ sAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 2.29 Wikg
| SAR for nominal Head TSL paramatars normalized to 1W 22.8 Wikg +19.5 % (k=2)

Cartificate Mo: DAGHV2-1280_Jun24 Page 4 of 8
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 5250 MHz

. Impedance, ransformed to feed point 432 0-2T7K
| Return Loss -29.5dB

Antenna Parameters with Head TSL at 5600 MHz

impedance, transformed to feed paint S50B2+15j0
Retum Loss B -35.7 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to faed point | 5320 +45]0
Returmn Loss -25.5dB

General Antenna Parameters and Design

Electrical Delay {one direction) 1.188 ns

After long term use with 100W radiated power, onby a slight warming of the dipole near the feedpoint can be measured.

The dipobe is made of standard semirigld coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipola. The antanng is therefore shon-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in order to improve matching whan loaded according to the position as explained in the
“Measurament Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still
according to the Standard,

Mo excessive force must be applied to the dipole arms, bacausa they might band or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by . SPEAG

Certificate No; DSGHzV2-1280_Jun24q Page Sof 8
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DASYS5 Validation Report for Head TSL
Date: 06.06.2024
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole DSGHzV2; Type: DSGHzV2; Serial: DSGHzV2 - SN:1280

Communication System: UID 0 - CW; Frequency: 5250 MHz, Frequency: 5600 MHz, Frequency: 5800
MHz

Medium parameters used: £= 5250 MHz; o= 4.57 S/m; &= 36; p = 1000 kgim®,

Medium parameters used: = 5600 MHz; o = 4.94 S/m; &= 35.3; p= 1000 kg/m® ,

Medium parameters used: £= 5800 MHz; 6 = 5.15 S/m; &= 35.1; p= 1000 kg/m®

Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANS] C63.19-2011)

DASY 52 Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(5.39, 5.39, 5.39) @ 5250 MHz, ConvF(5, 5, 5) @ 5600 MHz,
ConvF(4.86, 4.86, 4.86) @ 5800 MHz; Calibrated: 07.03.2024

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

s FElectronics: DAE4 Sn601; Calibrated: 22.05,2024

+ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5250 MHz/Zoom Scan,
dist=1.4mm (8xBx7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 76.44 V/m; Power Dnfl = 0.05 dB

Peak SAR (extrapolated) = 26.9 W/kg

SAR(1 g) = 7.93 Wikg: SAR(10 g) = 2.27 Wike

Smallest distance from peaks to all points 3 dB below = 6.9 mm

Ratio of SAR at M2 to SAR at M1 = 70.5%

Maximum value of SAR (measured) = 17.6 Wikg

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1 4mm

Reference Value = 76.25 Vim; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 30.8 W/kg

SAR(I g) = 8.35 W/kg; SAR(10 g) = 2.38 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 67.7%

Maximurm value of SAR (measured) = 19.1 Wkg

Certificats No: DSGH2V2-1280_Jun24 Page 6 of 8
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Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 74,03 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 31.7 Wikg

SAR(1 g) = 8.09 W/kg; SAR(10 g) = 2.29 Wikg

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

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

Maximum value of SAR (measured)= 18.9 Wrkg

-20.00

-25.00

0dB =191 Wkg=12.81 dBW/kg

Certificate No: DSGHzW2-1280_Jun24 Page 7 of 8
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Impedance Measurement Plot for Head TSL

File View Chernel Sweep Calbraion Trace Scae Mgkes Spstem Window Help
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Justification for Extended SAR Dipole Calibrations

) Date of Return Loss Impedance Delta
Dipoie Measurement (dB) Deita (%) (ohm) {ohm)
Jun 08, 2024 -29.50 4820
e : - -5.22 - -0.59
5250MHz Jun 09, 2025 -27.96 47 61
Head Jun 06, 2024 -35.70 e 5060
2 -8.68 204
5600MHz Jun 09, 2025 32,60 4856
Head Jun 06, 2024 -25.50 5320 ,
6.78 -3.66
5800MHz Jun 09, 2025 27.23 4954

Mote: The return loss is =-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification results meet the requirement of extended calibration.

i 1y k) iy el L Lk
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ibrati ST, § Schweizerischer Kallbriesdienst
Cail'lbl:tlbg Laburatnry of 3 \\.‘:_E",_,-"ic e Service sulese d'étalonnage
Schnid & Partner iEcaRA Servirio svizzero di taratura
Engineering AG oy S  Swiss Calibration Service
Zoughausstrases 43, 8004 Zurich, Switzerland ‘1-5”':;:“;.«\"
Ancredited by the Swiss Accreditation Service (SAS) Accreditation Mo.: SCS 0108

The Swisa Accreditation Service iz one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certilicales

Ciiont | TUV CertificateNo. | EX-7506_Nov25
| Shenzrhan
[ CALIBRATION CERTIFICATE _]
Obiest EX3DV4 - SN:7506
Calibration procadures) QA CAL-01.v10, QA CAL-12.v10, QA CAL-14.47, QA CAL-23.v6,

QA CAL-25.v8, QA CAL-48.2
Calibration procedure for dosimetric E-field probes

Calityration dane Movember 28, 2025 ‘

This calibration cerlificate docurments the raceability o national standards, which realize the physical units of mersurements (S1}.
The measuremenls and the uncerlainties with confidence probability are given on the iolowing pages and are part of the certificata. |

Al calibrations have been congucted n the closed labormtory facility: environment temgerature (222 3)°C and humidity < 708,
Calbeation Equipment used (METE critical for calibration)

Primary Standards [ Caltration Dale (Cerlliate Mo, [ Sehod, Cal
Powar Sansor R&S NAPL0T SH: 101881 | 28-Apr-25 [No, 2025-D01450) | Apr2B
Aty Mmismabh cembinaion EN: L1119 | 26-Mar25 (Mo, 217-00298) War-2s
OCP DAK-12 ER: 1018 | 18-Sopt2h (Mo, OCP-DAK1Z1018_Sepls] | Sep28
TP DAE-G.5 SN: 1245 | 16-Gapt-25 (Mo. OCE-DAKS 5-1240_Sepes) | Gep2b
Felerence Frobe ERA0VA SN: 7340 | 10-Jan-25 (Mo, EX3-7348_Jan2s) JanZh

“DAEE SN: 1301 30-0C1-26 (Mo, DAES-1307_Dete5) O3
Secondary Slandeds [7] Check Dale (in house] Gched. Check |
ACAF 2020 Setp 1 EN: L1404 01-Oct-25 [No. IHCE_ACAFEED-1_Octdh) | Oct-36
OCP DAK-12 - 1028 Z7Fab-35 [Mo. OGP-DAK12-1020_Fetas) | Feb2s
OCP DAR-55 BN: 1336 | 09-Dec-g4 (No, OGP-DAK3 5-1336_Decad) | Decs

Mame Function Slgralure
CaRbeated by Kredimir Franjit Labaratory Techrician /‘_,{_,K
Approved by Svan Kihn Technical Manager R e

Inzued; Dacember 02, 2025
Thiz calibration certficate shall not be reproduced excepd in full without writtan approval of the laboratary.

Certificats No: EX-7506_Noves Page 109
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SChlIT'IId & Partrer m c Servizio svizzero di taratura
Engineering AG gﬂxﬁ—-\h; S Swiss Calibration Service
Zeughaussirasse 43, B004 Zurich, Switzerland i

Accradiied by the Swiss Accredilation Service {SAS) Accreditation Mo.: SCS 0108

The Swiss Accraditation Service s one of the signatories to the EA
Multiiateral Agreement for the recognition of calibration certiticates

Glossary

TSL lissue simulating kquid

NORM:x,y.Z sensitivity in free spaca

ComF sensitivity In TSL f NORMx,y.Z

DCP diede compression point

CF crast taclor (1/duty_cycle) of the BF signal

ABCD modulation dependant linsarization paramaters

Polarization ¢ w rofation around probe axis

Polarization & # rofation around an axis that ks in the plane normal o probe axis (al measurement center), le., d=01Is

normal to probe axis
Connecior Angle  informalion used in DASY system 1o align probe sensor X 1o the robol coordinale system

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific Absorpfion Rate Of Human Exposure
To Radio Freguency Flelds From Hand-Held And Body-Worn Wireless Communication Devices — Parf 1528: Human
Madels, Instrumentation And Procedures (Frequency Range of 4 MHz to 10 GHz)", Oclober 2020,

b) KDB 865664, "SAR Measurement Reguirements for 100 MHz fo 6 GHz"

Methods Applied and Interpretation of Parameters:

= NOAMx yz: Assessed for E-field polarization 8 =D [f = 300MHz In TEM-cell; f > 1800 MHz: R22 waveguide), NORMy,y.z
ara only inermediate values, |.e., the uncertainties of NORMY,y.z does not affect the E?-field uncerainty inside TSL (see
below CoavF).

= MORMFIx ez = NORMx vz * frequency_response (see Frequency Response Gharl), This Enearization is implamanted in
DASY4 goftware versions later than 4.2. The encertainty of the frequency response is included in the stated uncertainty of
ConvF,

» DGPx yz: DOP are numerical Bnearization parameters assessad based on the data of power sweep with CW signal. DCP
doas nof depand on frequency nor media,

» FAR: PAR Is the Peak to Average Ratio that is not calibrated but determined based on the signal characteristics

= Axpr Bz Cxpz; Dxyz VRxpz: A B, €, D are numerical Enearization paramelsrs assessed based on the data of
power sweep for specific modulation signal, The parameters do not depend on frequency nor media. VR iz the maximunm
calibration range exprassed in RMS voltage across the diode.

= ConvF and Boundary Effect Parameters: Acsessed i fial phantom using E-fisdd (or Temperature Transher Standard for
f = BODMHz) and inskde waveguide using analytical field distributions based on power measurements for = B00OMHz. The
same selups are used for assessment of the parameters appled for boundary compensation (alpha, depth) of which typical
urcertainty values are given. These parameters are used in DASY4 scftware to improve probe accuracy close to the
boundary. The sensltivity in TSL corresponds to NORMx, .z * ConvlE whereby the uncertainty comresponds to that given for
CarvF. A frequency deperdent ComvF s used in DASY version 4.4 and highar which allows extending the validity from
+50 MHz to +100MHz.

» Sphencal izotrogy (30 deviation from isotrooy): in a field of low gradients realized using a flat phantom expased by a patch
antanna.

= Bensor Offset: The sensor oltsst corrasponds to the ollssl of virlual measuremnent center from the prebe tip (on probe axls).
Mo telarance required.

= Conneclor Angle: The angle is assessed using the information gained by determining the NOHEMx (no uncertainty required).

Cartificate No: EX-7T506_MNov25 Pape 2of0
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EX30V4 - BN 7506 MNovember 28, 2025

Parameters of Probe: EX3DV4 - SN:7506

Basic Calibration Parameters

Sensor X [ Sansor ¥ Sensor Z Unc (k =2)
i el L
Marm (pvm)=) 080 [ 062 053 f.1.°:.1_;:f:f..
DGR (mv) B 105.8 . 1024 107.7 +4.7%

Calibration Results for Modulation Responsa

['UID | Communication System Name A B [+ D VR Wax Wax
[ dB | dB.,/uv dB m¥ | dew. | Unct
| k=2
[T [CW W 600 OO0 | 1.00 0.00 | 125.3 | 21.05 | 24.7%
W 0.00 o.on | 1.00 1T
2o LR 1368 |

The reported uncertainty of measuremant is stated as the standard uncartainty of maasurement multiplied by the coverage
factor k=2, which for a normal distribution corresponds 1o a coverage probability of approximately 35%.,

A The uncerainties of Korm X,Y.Z do net atact the E= -field unceriginty inside T5L {sea Page 5).
B Linsrization parmmeler uncerlzinty lor masimum spaciiied Tisld slrength
E Uncertainty |s cetermined wsing the max. deviation from linaar responss applying ractangular distribution and is sxpressad for the souarm of tha Feid vahe,

Certificate No: EX-7506_Nov25 Pagedofs
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EX30V4 - 5N:T506

Parameters of Probe: EX3DV4 - SN:7506

Other Probe Parameters

Newvember 28, 2025

| Sensor Arrangement = | Triangukar

[ Gonnecior Angla ATE
Mechanical Surtace Detection Moda | enablea
Oplical Suriace Dstection Mode [ disabled
Probe Cuarall la'nﬁth' ) === 337 mm
Probe Body Diameter 12 mm
Tip Lengih ~ amm
Tip Diemeter S 25mm
Probe Tip to Sensor X Calibration Point imm—
F-'-mbe Tip to Sensor ¥ Calibration Point 1mm
Probe Tip 1o Sensor Z Galibration Foint fmm |
Recommended Mersuremeant Distance from Surface 1.4 mm

Mote: Mapsunamant distanen fnom surtace can be increased o 3-4 mm Sl an Anea Seat job.

Cartiticate No: EX-7506_Naves
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EX3DV4 - BN.7506 Nevember 2B, 2025

Parameters of Probe: EX3DV4 - SN:7506

Calibration Parameter Determined in HSL

1 (MHz)® Relative Conductivity” | CowF X | ConwFY | ComwFZ | Alpha® | Depth® Unc"

Parmittivity™ {(S/m) (mm) (k=2)

450 435 087 1056 | 1056 | 1056 0.16 130 | +133%

750 M9 0.89 9.08 977 .02 0.38 127 | +11.0%

B35 415 0.80 877 9.44 871 | 038 127 | +11.0%

500 a5 0.97 8.81 9.48 875 | 047 127 | £11.0%
1450 | 405 | 120 758 | 817 754 | 0487 | 127 | +11.0% |

f _1?5'] 401 1.37 758 | B85 F.53 0.3 .1_'5_"? £11.05 1
1800 400 1.40 733 | 789 7.28 046 127 | +11.0%
2100 35.8 1.49 740 [ 797 ?35 B 036 E 127 =11.0%:
2300 a5 1.67 7.09 T 54 T.05 036 127 +11.05%
2450 J92 1.80 B.77 T28 B.72 036 127 +11.0%
2800 | 890 1.98 £.90 7.43 B85 035 187 | s11.0%
3500 L 2491 B.22 670 B6.18 034 1,27 +13.1%

" amo 877 31z | 614 .61 .10 034 127 | +13.1%
5250 359 4,71 5.18 557 5.14 0.30 127 | +13.1% |
5600 | 355 5.07 476 5.13 473 027 127 | +131% |

| ss0 | 353 527 | 466 502 a5 | o028 | 127 | +1ai% |

© Frequency validity anove 300 MHE of £100 MHz only apolies lor DASY wi,4 ard higher (sea Fage 2), slse © i restiicted ko +50 MHE, The uriseriainty i e
RSS ef 1re ConvF encertainly & calbration frequency and Ihe urceriainty for e indicalad egquency band. Froguency weldity bakw 300 MHZ i& £10, 25,
&0, 50 and 70 MHz for GonvF assessments af 30, 64, 128, 150 and 280 MHz respactively. Vallgity of Gorn assessed at § MHz is 48 MHz, and ComF
apsasaed gt 13 MHz I S-19MHz, Above 5 GHE frequancy walldily can ba extended fo +110MHz,

The probes are calibrated using Sssue smulaing liquids (TSL) that deviabe for £ and o by lass than 25% from the laget vlues (piely betler than +3%)
and are valid for TSL with deviafians of up % £10% # BAR corraction s applied.
a AlphaTepth are detarmirgd during calibraion. SPEAG warmnis (hal the remairing devialien due lo the beundary ellsct aller eompenzalion is abways kss
than 1% for Fequeacies bekw 3 GHz and below £2% for frequencsas betwesn 3-8 GHz at any digtancs larger than hall the probe lip diameder fraim s
noundary.
Y The stnted unceraingy is f1e fodal calibebion uncestainty (k = 2] of Narm-CorwF. This s equivalent o the uncerlainty companant with tha symbal GF in

Taitle 9 of IECAEEE B2204- 15282020,

Certificate Mo: EX-7506_Nov2s Page & of 9
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EX30OV4 - SN 7506 Movember 28, 2025

Frequency Response of E-Field
{TEM-Cell:ifi110 EXX, Waveguide:R22)
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Uncertainty of Fragueancy Response of E-fleld: £6.3% (k=2)
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EX3DV4 - SN.7506 MNovember 28, 2025

Receiving Pattern (), #=0°

f=1800 MHz, R22, 0°

=600 MHz, TEM, 0°
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Uncertalnty of Axial lsstropy Assessmant: 10,55 (k=2)
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EX30V4 - SN:7506

H]E- Y.

mi;

101

Imput Signal [uV]

10

10°

10°¢

Error [dB]
=

Movamber 28, 2025

Dynamic Range f{SARug,)
(TEM cell, foua = 1800 MHz)

i

o 100 w1
SAR [mWiem?]
not compensated - compensated
i —p = o
T 100 T
SAR [mW/em®]
not compensated +— compensaled

Uncartalnty of Linearity Aszessment: +0.6% (k=2)

Certificate No: EX-7506_Nov2s
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EX30V4 - BN:7508 November 28, 2025

Conversion Factor Assessment

f=1900 MHz, WGLS RE2 (H_comF)

zsl
llr
20
£ \
g \
E 16 ~‘\
= %
@ 10 %
5 .
] L pe———
0 10 20 30 40
2 [mm]
- anatytical = measured

Deviation from Isotropy In Liquid
Error (¢b,@), f=800MHz

n.a
nE
0.4
02

.\.
wd (
|

¥
]
|
{

.

-0.2
0.4 J_,r( 40
=D.6
-ba

Deviation

- -08 -08 -04 -D2 i 0.2 0.4 0.6 [T} 1
Uncertainty of Spherical lsotropy Assessment: =2 6% (k=2)
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Schmid & Partner Enginearing AG s _P E a g

Zeughaisstasse 43, B004 Turich, Switsariand
Prhong +41 49 245 700, Fax #4144 245 5778
W DG BwiEs, nfo@ppeap.swlss

IMPORTANT NOTICE

USAGE OF THE DAE4 SN: 1557

Tha DAE unit iz a delieate, high pracision instrumant and requires earaful traatmeant by the user. There are
no serviceable parts inside the DAE. Special attention must be given to the folliowing points:

Battery Exchange: The battery cover of the DAE4 unit is closed using a screw, over tightening the screw
may cause the threads inside the DAE to wear out.

Shipping of the DAE; Bafore shipping the DAE to SPEAG for calibration, remave the balteries and pack the
DAE in an antistatic bag, This antistatic bag shall then be packed into a larger box or container which protects
the DAE from impacts during transportation. The package shall be marked to indicate that a fragile instrument
i& inside.

E-Stop Failures: Touch detection may be malfunctioning due to broken magnets in the E-stop. Rough
handling of the E-stop may lead to damage of thess magnets. Touch and collision errors are often caused
by dust and din accumulated in the E-stop, To prevent E-stop failure, the customer shall always mount the
probe to the DAE carafully and keep the DAE unit in a non-dusty emvironment if not used for measuremeants.

Repair: Minor repairs are performed at no extra cost during the calibration. However, SPEAG raserves the
right to charge for any repair especially if rough unprofessional handling caused the defect.

DASY Configuration Files: Since the exact values of the DAE Input resistances, as measurad during the
calibration procedure of 2 DAE unit, &re not used by the DASY software. a nominal value of 200 MOhm is
given in the comesponding configuration file.

Important Note:
(Warranty and calibration is void if the DAE unitis disassembled partly or fully by
the Customer.

|Important Note;

|Never attempt to grease or oil the E-stop assembly. Cleaning and readjusting of
{the E-stop assembly is allowed by certified SPEAG personnel only and is part of
[the calibration procedure.

(Important Note:
(To prevent damage of the DAE probe connector pins, use great care when
linstalling the probe to the DAE. Carefully connect the probe with the connector
inotch oriented in the mating position. Avoid any rotational movement of the probe
|body versus the DAE while turning the locking nut of the connector. The same care|
|shall be used when disconnecting the probe from the DAE. |

DAE4
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Calibration Laboratory of

r Sl Schwelzerischer Kalibrierdienst
Schmid & Partner iﬁé Service suisse Tétalonnage
Engineering AG S Sarvizie svizzero di taratura
Zaughausstrasse 43, 8004 Zurich, Switzerland ‘4@3* Swiss Callbration Service
“afyy Rl
Accredited by the Swiss Accreditation Servics (5AS) Accraditation No.: SCS 0108

The Swiss Accredilation Service = one of the signatories to the EA
Multilateral Agreamant for the recognition of calibration certificates

client TUV

Ehenzhen

Cartificate No: DAE4-1557 Nov25

ICALIBRATION CERTIFICATE |

Ohbjact DAE4 - SD 000 D04 BN - SN: 1557

Calibration procedure(s) QA CAL-06.v30
Calibration procedure for the data acquisition electronics (DAE)

Calbration date: November 21, 2025

This calbration ceificate documents the traceabillity to natlonal standards, which realize the physical units of measuremants (51),
The megaurameants and the unceaintiss with confidence probabdity are given on the Tollewing pages and ame part of the cenificate.

All caliprations have been conducted In the closed taboratary faciity. envireament temperature (22 & 3)°C and humidity < T0%

Calibration Equipment used (MA&TE critical for calibration)

(PrimarySlondards |lO% Gl Datte (Certificate No.) Scheduled Calibration
Keithlay Muftimater Typa 2001 SM: DB10278 15-A0g-25 (No:d3873) Aug-26
{ Seconiary Standards jo#.  CeckDaininhum):. _ Schoduled Check
Aulo DAE Calibration Linit SE NS 053 A 1007 23=Jan-25 (in house check) In housa chack: Jan-26
Calibrator Box W2.1 SE UMS DDE AA 1002 23-Jan-25 (In houss chick) In housa chack: Jan-26
Marme Fundian Signatuna
Calibrated by Adrian Gehring Labesatary Technician E
,.‘?#Aﬂ |
Appraved by Svan Kihn Technical Menager B |
e

Issped: Movermber 21, 2025
| This calibretion cartificate shal not be reproducad except in full without written sporoval of the laboratary
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Calibration Laboratory of e-s\‘.'g;_'f,"‘%; m §  Schweizerischer Kalibrierdienst
Schmid & Partner ﬁé (% S\ o Service suisse détaionnage
Engineering AG e | ! Servizio svizzer di taratura
o AN a2l B :
. L, = o
Zoughausstrasse 43, 9004 Zurich, Switzerland % 4.:;"::;\* ‘&_ d:// Swiss Calibration Sarvice
Accredited by Ihe Swiss Accreditation Service [SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agresment for the recognition of calibration certificates

Glossary

DAE data acquisition electronics

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

Methods Applied and Interpretation of Parameters
* DC Voltage Measurement: Calibration Factor assessed for use in DASY system by
comparison with a calibrated instrument traceable to national standards. The figure given
cormesponds to the full scale range of the voltmeter in the respective range.

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

= The following parameters as documented in the Appendix contain technical information as a
result from the performance test and require no uncertainty.

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

» Common mode sensifivity: 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,

s AD Converter Values with inputs shorted: Values on the internal AD converter
corresponding to zero input voltage

+ Inpuf Offset Measurement: Qutput voltage and statistical results over a large number of
zera voltage measurements,

« Input Offset Current: Typical value for information; Maximum channe! 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 consumplion: Typical value for information. Supply currents in various operating
mocdes.

Cerificate Mo: DAE4-1557_Nov2s Page 2ol 5
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DC Voltage Measurement
A/D - Converter Resalution nominal

CN26RO0ID 001 A TUVRheinland®

High Range: iLsB = 8.1\, full range = -100., +300 mVY
Low Range: 1LEB = ainy, full range = -1_....+3m\V
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time; 3 sec
? Calibration Factors X ¥ Z
| High Range 405.018 + 0.02% (k=2) | 404 685 + 0.02% (k=2) | 404.774 = 0.02% (k=2)
| Low Range 397335+ 1.50% (k=2) | 4.00450 + 1.50% (k=2) | 3.99031 = 1.50% (k=2)

Connector Angle

Connector Angle to be usad in DASY system 830°%+1"
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Appendix (Additional assessments outside the scope of SC50108)

1. DC Voltage Linearity

High Range Reading {(uV) Difference (uV) B Error (%) |
Channel X+ Input 15569831 133 000
Channel X + [Input 20003.74 1.06 ﬂ.l:‘.‘l-i
|Channel X - Input -19599.34 307 -0.02
ChannelY  +Input 18989716 | 064 | 0.00
Channel Y '-!-"I-:n_p'ut. 20001.43 -0.92 | -0.00
Channel Y - Input 20002 80 008 0.00
ChannelZ  + Input 199505 57 135 -0.00
ChannelZ  +Input 20000.82 .71 0.0
ChannelZ  -Input 2000365 | 1.08 0.0
Low Range Reading [uV) Difference (uV) Error (%} i
ChannelX =+ Input 700141 | o032 | 0.02
Channel X + Input 202683 1.35 0.67
Channel X - Input -197 49 1.03 -0.52
ChannelY  +lnput 200080 | 011 0.01
Channel Y + Input 200.88 T 0,03 -0.01
Channel Y - Input 198.26 .0.33 0.16
[Channelz  +Input 2001.05 0.15 f 0.01
(ChannelZ  +Input 20022 T 03 046
| ChannelZ  -lInput 19863 0.97 0.48
2. Common mode sensitivity
DASY measurement parameters: Auta Zero Tims; 3 sec; Measuring fime: 3 sec
Common mode High Range | Low Range
Input Voltage (mV) Average Reading (uV) Average Reading (pV)
Channel X 200 0.43 a_2_'2_6 — il
o .z2000 | 4.78 292
Channel Y 200 4,69 4.03
- 200 5.16 542 '
Channel Z 200 276 312 1
- 200 5.15 | -5.32

3. Channel separation
DASY measurement paramaters: Auto Zero Time: 3 sec; Measuring tima: 2 sec

Input Voltage (mV) | Channel X {(uV) | Channel ¥ {pV) Channel Z {uV)
Channel X 200 - -1.18 -2.55
Channel Y 200 5.18 - D.35
Channel Z 200 5.54 232 -
Certificate No: DAE4-1557_Now25 Page 4 of &
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4. AD-Converter Values with inputs shorted
DASY measuremant paramaters: Aute Zero Time: 3 see; Measuring time: 3 sec

High Range (LSB) Low Range (LSB)
Channel X 15807 16519
Channel ¥ 15756 14788
Channel £ 16032 [ 15332

5. Input Offset Measurement
DASY measurement paramatars: Auto Zero Tima: 3 sec; Measuring time: 3 sec

Input 1000 - _
Average (uV} | min. Offset (uV) | max Offset(uv) | O ?::;“""“
| Channel X 127 0.32 235 | 0.35
Channel Y 1.08 0.04 1.74 0.30
Channel Z | -0.23 -0.95 0.7z 0.33
6. Input Offset Current
MNominal Input circuitry offset cument on all channels: <2588
7. Input Resistance (Typical values for information)
Zeroing {(kOhm) Measuring (MOhm)
Ghannel X 200 200
Channel ¥ 200 200
Channel £ 200 200
8. Low Battery Alarm Voltage (Typical values for information) -
Typlcal values | Alarm Level (VDC)
' Supply (+ Vec) +79 =
i Supply [- Vee) 78
8. Power Consumption (Typical values for information)
Typical values Switched off (maA) | Stand by (mA) Transmitting (mA)
 Supply (+ Vecc) +0.01 +H +14
Supply (- Vee) =001 -8 -8
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