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This calibration certificate documents the traceabiity 1o national standards, which realize the physical urits of measurements (S1),
The measwemants and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

All calorations have been conducted In tha closed Eaboratory facility: emsronment temperature (22 + 3)°C and humidity < 709%.

Calitration Equipment usad (METE critical for calibeation)

Primary Standards D# Call Date (Cartificate No.) Scheduled Calitration

Power meter NRP2Z SN: 104778 30-Mar-23 {No. 217-03804/03805) Mar-24

Pawer sansor NRP-Z81 SN: 103244 30-Mar-23 (No. 217-03304) Mar-24

Pawer sansor NRP-Z81 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Reference 20 08 Attenuator SN: BHEGS4 (20&) 3J0-Mar-23 (No, 217-03809) Mar-24

Type-N mismalch combination SN: 310882 / 06327 30-Mer-23 (No. 217-03310) Aar-24

Relerence Probe EX3DV4 SN: 3503 07-Mar-23 (No. EX3-3503_Mar23) Mar-24

DAE4 SN. 601 03-0ct-23 (No, DAE4-601_Oc23) Oct-24

Secondary Standards D# Check Date (1 house) Schoduled Chack

Power meater £441968 SN: GB38512475 30-Oct-14 (in house check Ocl-22) in housa check: Oct-24

Power sensor HP BAB1A SN US37292783 07-0ct-15 (in house check Oct-22) In housa chack: Oct-24

Power sensor HF B481A SN.MY41093315 07-0ct1-15 {in house check Oct-22) in housa check: Oct-24

RF geneestor RES SMT-06 SN 100872 15-Jun-15 (in house check Oct-22) In housa chack: Oct-24

Network Analyzer Agiiant EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In housa chack: Oct-24
Name Funcion

Appeoved by

Issued: January 23, 2024

Thes calibeation certificate sha® not be reprocduced axcegt in fll without written approval of e iaboratory.

Caertificate No: D3500V2-1132_Jan24 Page 10f6

F-TP22-03 (Rev. 05) Page 269 of 292

The report shall not be (partly) reproduced except in full without approval of the laboratory.



H—a- Report No. HCT-SR-2405-FC003

Calibration Laboratory of L8, S  Schweizerischer Kafibrierdienst

Schmid & Partner S G Service suisse détalonnage
Engineering AG o Sarvizio svizzero d taratura

Zeughausstrasse 43, 8004 Zurich, Switzerland % 4@.\.&' S swiss Calibration Service

Accracited by the Swiss Accreditason Senvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multitateral Age for the recognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z

NIA not applicable or not measured

Calibration is Performed According to the Following Standards:
a) |EC/IEEE 62200-1528, "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)", October 2020.

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

Additional Documentation:
c¢) DASY System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom,

Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power, No uncertainty required.

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

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%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1
DASY Version DASYS52 V52.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy=4mm,dz =1.4mm Graded Ratio = 1.4 (Z direction)}
Frequency 3500 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C are 2.91 mha/m
Measured Head TSL parameters (220:202)°C 38126% 2.90 mholm £ 6 %
Head TSL temperature change during test <05°C — -
SAR result with Head TSL
SAR averaged over 1 cm”® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.50 Wikg
SAR for nominal Head TSL parameters normalized to 1W 65.1 Wikg £ 19.9 % (k=2)
SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measured 100 mW input power 2.46 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24,6 Wikg £ 19.5 % (k=2)
Certificate No: D3500V2-1132_Jan24 Pago 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 5190-38jQ
Ratum Loss -276dB

General Antenna Parameters and Design

Electrical Delay (one direction) | 1.130 ns J

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

The dipole is made of standard semingid coaxial cable. The center conduclor of the feeding line is directly connected to the
second arm of the dipole, The antenna Is therefore short-circuited for DC-signats. On some of the dipoles, small end caps
are added to the dipole arms In order to Improve matching when 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

No excessive force must be applied (o the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data
Manufactured by [ SPEAG |
Certificate No: D3500V2-1132_Jan24 Page 4ol 6
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DASYS5 Validation Report for Head TSL

Date: 23.01.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3500 MHz; Type: D3500V2; Serial: D3500V2 - SN:1132

Communication System; UID 0 - CW; Frequency: 3500 MHz

Medium parameters used: £ = 3500 MHz; o = 2.9 S/m; & = 38.1; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.91, 7.91, 7.91) @ 3500 MHz; Calibrated: 07.03.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
« Electronics; DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDOGOPSOAA; Serial: 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 = 66.18 Vim; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 17.1 Wikg

SAR(1 g) = 6.50 W/kg: SAR(10 g) = 2.46 W/kg

Smallest distance from peaks to all points 3 dB below ~ 8.4 mm

Ratio of SAR at M2 to SAR at M1 = 75.7%

Maximum value of SAR (measured) = 12.2 W/kg

B
L

-6.94
-13.89
-20.83

-27.78

-34.72

0dB = 12.2 Wikg = 10.86 dBW/kg
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Impedance Measurement Plot for Head TSL
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Report No. HCT-SR-2405-FC003

S Schweizerischer Kalibrierdienst

c Bervice sulsse détalonnage
Servizio svizzero di taratura

S Swiss Calibration Service

Accreditation No.: SCS 0108

Certificate No. D3700V2-1105_Nov23

ud

Client HCT
[CALIBRATION CERTIFICATE
Object D3700V2 - SN:1105
Caliteaticn procadure(s) QA CAL-22.v7 o
Calibration Procadure for SAR Validation Sources between 3-10 GHz
Calbration dage: November 20, 2023

Calbraton Equipment used (MATE critical for calibration)

Thes calitention cestificate cocuments Ihe trecashilty 1o national standards, which realize the phy

| uns of (sh).

The measurmmania and 1ha uncenainties with confidanca probatility e given an the fallowing pages and are pan of the cartificate

All catbrations have baen canducted in tha closad labaratory facility; envircamant tempearature {22 + 3)°C and humidty < 70%,

Calibrated by

Aporevad by:

Notwork Analyzer Agilent EB388A | SN US41030477

Name
Paulo Pina

Swan Kihn

31-Mar-14 (in house check Oct-22)

Function

o

Technical Manages

Primary Standards o Cal Date {Ceetificate No.) Scheduled Calbration
Powar mater NAP2 SN 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Powear sensor NRP-Z81 SN 103244 J0-Mar-23 (No. 217-03504) Mar-24

Power sensor NRP-281 SN 103245 30-Mar-23 (No, 217-03805) Mar-24

Aeference 20 dB Attenuator SN BHE3 (20k) 30:Mas-23 (No. 217-03809) Mar-24

Type-N miamaich combination SN: 310882 / 068327 J0-Mar23 (No. 217-03810) Mar-24

Aeference Probe EX3DV4 SN. 3508 A7-Mar-23 (No. EX3-3508_Mar23) Mer-22

DAE4 SN 601 03-0ct-23 {No. DAES-801_Oct23) Oct-24

Sacondary Standasds 1D # Chack Date (n house) Schoeduied Check
Power meter E£4158 SN: GB39512475 30-Oct-14 {in house check Oct-22) In housa check: Dct-24
Powar sansor HP B4B1A SN: US37292783 07-0ct-15 (in housa check Oct-22) In house check: Oct-22
Powar sensor HP BAB1A SN MY41033315 07-0ct-15 (in house check Oct-22) In house chack: Oct-24
RF generator &S SMT-06 | 5K 100972 15Jur-15 {In house check Oct-22) In housa chack: Oct-24

In house chack: Oct-24

% .

>
& =

lesued: Novembar 21, 2023

|
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Calibration Laboratory of S, D, .
2 SO Schweizerischer Kalibrierdienst
Schmid & Partner S fO‘ (S: Service sulsse d'étalonnage
Engineering AG = = Servizio svizzero di taratura
Znug::gum ga. 5004 Zurich, Switzerland ’ﬁ\‘ ) S suias Callbration Sarvice
Al »
Accradied by the Swas Accreditation Sendce (SAS) Accreditation No,: SCS 0108

The Swiss Accreditation Service is one of the signatories 1o the EA
Multitateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/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 Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

b) KDB 885664, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the flat phantom.

* Retumn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

Cortificate No: D3700V2-1105_Nov23 Page20f 6
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Measurement Conditions
DASY systemn configuration, as far as not given on page 1.
DASY Version DASY52 V52,104
Extrapolation Advanced Extrapolation
Phantom Modutar Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3700 MHz = 1 MHz
Head TSL parameters
Tha following paramaters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220'C 377 3.12 mho/m
Measured Head TSL parameters (22.0202)°C 381+£6% 3.06 mho/m 2 8 %
Head TSL temperature change during test <05°C — —
SAR resuit with Head TSL
SAR averaged over 1 cm?® (1 g) of Head TSL Condition
SAR measured 100 mW input power 6.66 Wikg
SAR far nominal Head TSL parameters normalzed to W B87.1 Wikg = 19.9 % (k=2)
SAR averaged over 10 cm?® (10 g) of Head TSL condition
SAHA measured 100 mW input power 243 Wikg
SAR for nominal Head TSL parameters normalized to 1W 24.4 Wikg = 19.5 % (k=2)
Cartificate No: D3700V2-1105_Nov23 Page 30f 6
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o teed point 4580-086jQ
Retum Loss -270dB

General Antenna Parameters and Design

| Electrical Detay (one direction) | 1.139 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpomt can ba measured

The dpole 15 made of standard semingid coaxial cable. The center conductor of the feeding fine is directly connected to the
second arm of the dipole. The antenna Is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipole arms in erder to 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 dipole length is still
according to the Standard

No excessive force must be applied to the dipole arms, because they might bend or the soldered connections near the
feedpoint may be damaged

Additional EUT Data

Manufactured by | SPEAG |

Cenificate No: DI700V2-1105_Nov23 Page 4 of 6
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DASYS Validation Report for Head TSL

Date; 20.11.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 3700 MHz; Type: D3700V2; Serial: D3700V2 - SN:1105

Communication System: UID 0 - CW; Frequency: 3700 MHz

Medium parameters used: f= 3700 MHz; o = 3.06 S/m; & = 38.1; p = 1000 kg/m”
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-201 1)

DASYS2 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.73, 7.73, 7.73) @ 3700 MHz; Calibrated: 07.03.2023
» Sensor-Surface: 1. 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 03.10.2023
« Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA:; Serial: 1001

« DASY5252.10.4(1535); SEMCAD X 14.6,14(7501)

Dipole Calibration for Head Tissue/Pin=100 mW, d=10mm, f=3700MHz/Zoom Scan,
dist=1.4mm (8x8x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=| 4mm

Reference Value = 68.83 V/m; Power Drift = (.08 dB

Peak SAR (extrapolated) = 18.2 Wrkg

SAR(1 g) = 6.66 W/kg; SAR(10 g) = 2.43 W/kg

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

Ratio of SAR at M2 to SAR at M| = 74.7%

Maximum valee of SAR {measured) = 13.0 Wikg

-7.00
-14.00
-21.00

-28.00

-35.00

0dB =130 W/kg=11.13 dBW/kg
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Impedance Measurement Plot for Head TSL
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The Swiss Accreditation Service is ane of the signatories to the EA
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Client HCT

of calibration certificates

Report No. HCT-SR-2405-FC003

her Kafibriords

(s: Service suisss détalonnage

Servizio svizzero di taratura

S Swiss Caisbration Service

Accreditation No.: SCS 0108

Cortficate No. D39O0V2-1019_May23

Calibration Procedure for SAR Validation Sources between 3-10 GHz

Object D3900V2 - SN:1019
Cadbention procadure(s) QA CAL-22.v7
Catbration dute May 19, 2023
This ) & e ity to

Calbmson Ecupment usad (MATE critical for casbration)

All catbeations have baan conducted i the ciceed laboralory faciily: emaronment 1empecature (22 = 3)°C and humidity < T0%

, Wiiich resize the physical units of measurements (S1).
The measisements and the uncedainties vmmm«upmulqmgm on the followng pages and aro part of the cariticats

Prenary Standand L Cal Uata (Cartitcate No ) Schaduled Calibration

Fower mater NRP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24

Power senaor NRP-291 SN 103244 30Mar23 (No. 217-03804) Mar-24

Power sansoc NRP-Z91 SN 103245 0-Mar-23 (No. 217-03805) Mar24

Ralersnce 20 oF Allerustoe SN: BHOAGS (20k) 30-Mar-23 (No. 257-03809) Mar-24

Type-N mismaich combinaticn SN S10662 )/ 08327 30Mar-23 (No, 297-03310) Mar-24

Roterance Proba EX30V4 SN: 3503 07-Mar-23 (No. EX3-3500_Ma2$) Mar24

DAE4 SN: 601 1800022 (No. DAEA-601_Dec22) Dac-23

Secondary Standards oA Chack Date (n house) Schadulen Check

Power mater E44198 SN GB3A512475 30-0¢1-14 (i house chack Oct-22) In house chackc Oc-24

Power mnsor HE §481A SN, US)HT2a278d 07-0Oct-15 (n house chack Oct22) In house chack Og-24

Powsr sensor HP B461A SN MYa10R31S 07-0ct-15 (n house chack Cot-22) In house choos: O 24

RF generator RAS SMT-D6 SN 100972 15-Jun-15 {in house check Oct-22) In house chack: O-24

Natwark Analyzer Agilont EB358A | GN: US41080477 $1-Mae-14 (in howse chack Oct 22) In house chack: Oct-24
Name Function Sinature

Cadbented by: Krafink Franjt Laboratory Technician

Approved by “Sven Xiihn Tachnical Manager
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Calibration Laboratory of S Schweizerischer Kallbr
Schmid & Partner G Service suisse diétalonnage
Engineering AG Servirio svizzero di taratura
Zoughnusstrasse 43, 8004 Zurich, Switzertand S swiss Catibeation Service
Accredied by the Swiss Accraditation Sardce (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muititatersl Agreement for the recognition of calibration centificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x.y,z
N/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-Wom Wireless Communication Devices - Part 1528: Human Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020,

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

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

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the fiat phantom.

* Return Loss: This parameter is measured with the source positioned under the liquid filled
phantom {as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

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

* 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
multipiied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

Certfficate No: D3900V2-1019_May23 Page 20l 6
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Measurement Conditions
DASY systam configuration, as far 4s not given on page 1.
DASY Version DASYS2 V52,104
Extrapolation Advanoed Extrapolation
Phantom Modutar Flat Phantomn V5.0
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx,dy=4.0mm,dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 3900 MHz = 1 MHz

Head TSL parameters at 3900 MHz
The following parameters and calculations were applied,

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 375 3.32 mho/m
Measured Head TSL parameters (220=202)"C 36.7=68% 3.23 mhoim =6 %
Head TSL temperature change during test <05°C —_ -
SAR result with Head TSL at 3900 MHz
SAR averaged over 1 cmy’ (1 g) of Head TSL Condition
SAR measurad 100 mW input power 6.97 Wikg.
SAR for nominal Head TSL parameters normalized 10 1W 69.7 Wikg = 18.9 % (k=2)
SAR averaged over 10 em? (10 g) of Head TSL condition
SAR measured 100 mW input power 242 Wkg
SAR for nominal Head TSL parameters normalized 10 W 24.1 Wikg = 19.5 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL at 3900 MHz

Impedance, transtormed to feed point 4B00-7812
Retum Losgs -21.7d8

General Antenna Parameters and Design

I Elactrical Delay (one direction) ] 1.100 ns

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

The dipoie is made of standard sermingid coaxial cable. The canter conductor of the feeding line is directly connected to the
second arm of the dipole, The antenna is therefore shon-circulted lor DC-signals. On some of the dipoles. emall end caps
are added to the dipole arms in order 1o improve matching when loaded according to the pesition as explained in the
“Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole length s still
acoording to the Standard.

No excessive force must be apphed to the dipole arms, becausa they might bend or the soldersd connections near the
feedpolint may be damaged

Additional EUT Data

| Manutactured by | SPEAG |
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DASYS Validation Report for Head TSL

Date: 19.05.2023
Test Luborutory: SPEAG, Zunch, Switzerand
DUT: Dipole 3900 MHz; Type: D3%200V2; Serial: D3900V2 - SN:1019

Communication System: UID 0 - CW; Frequency: 3900 MHz

Medium parameters used: = 3900 MHz; o = 3.23 S/m; g = 36.7; p = 1000 kg/m’
Phantom section: Flat Section

Measarement Standard: DASYS (IEEE/TEC/ANST C63.19-2011)

DASYS52 Configuration:
« Probe: EX3DV4 - SN3503; ConvF(7.39, 7.39, 7.39) @ 390( MHz; Calibrated: 07.03.2023
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated; 19.12.2022
« Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

«  DASY5252.10.4(1535). SEMCAD X 14,6.14{7501)

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

Reference Value = 71.29 Vim; Power Drift =-0.03 dB

Peak SAR (extrupolated) = 19.8 Wikg

SAR(1 g) = 6,97 W/kg: SAR(10 g) = 2.42 W/kg

Smallest distance from peuks to all points 3 dB below = 8 mm

Ratio of SAR at M2to SAR at M1 =73.5%

Maximum value of SAR (measured) = 13.7 Wikg

-1.20
-14.40
-21.60

-28.80

-36.00

0dB = 13.7 Wikg = 11.37 dBW/ke
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Impedance Measurement Plot for Head TSL
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Report No. HCT-

SR-2405-FC003

Calibrafion procedure(s)

Calibration date:

Thiz cofibration cectificade documents the traceabiity 1o national stardards, which regltze the physical units of measuremneants {SI).

Tha s and the | Tikas with condich probabiity are givan on the following pages and are part of the cerficate

All calibrations have been corducted in the closed laboratary facilty: eavecnmant samperiure {22 + 3)°C and humidity < 70%

Calitration Equipment used (MATE critcal for calibratan)

Primeary Standurty [ID# Cal Date (C Na.) Schoculed Calibration

Poweat metee NRP2 | BN 104778 30-Mar-Z3 {No. 217-03804/.036805) Mar-24

Powet sensar NRP-Z81 SN 108244 30-Mar-23 (Na. 217-03804) Mar24

Powar sensor NRP-281 SN 105248 30-Mar-23 (No. 217-03805) Mar-24

FAstaranca 70 0B Amanumiaor SN CC2552 (20x) 30-Mar-23 (Na, 217-03009) Mar-24

Type-N mismaich combination i SN 370982 / 08327 30-Mar23 {Na. 21703810} Mar-24

Refarence Probe EXI0VA | S: 3877 06-Jan-23 (No. £X3-3377_Jan2d) Jan-24

Dass | SN 654 27-Jan-23 (No. DAE4-854_2an23) Jan-24

| Secondary 51 Loy Theck Date (In houss) Scheduled Chack

Powar meter NREZ | 8N 107193 08-Now-21 (1 house check Dec-22) 1 houss chock: Dec-24

Powar sansor NRP-Z81 . SN, 100222 15-Dec-08 (in house chack Dec-22) n housa check: Dac-24

Power sensor NAP-Z91 i SN: 100418 01 Jan-04 (in heuse check Dec-22) n houss check: Dec-24

HE genarator H° 85480 SN US3842001700 04-Aug-88 (n house check Jun-22) In housa check: Jurv24

Network Aratyzer Agilent EBI68A | SN:- US41080477 31-Mar14 {in housa check Oct-22) n housa check: Oct-24

Namo Function

Cafitrated by: Jolon Kastrsl Laboetory Yechnician

This Culratan cerficate shall not be wxcept in fll without weitters approval of tha labeealoey, | 0 4| -
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Calibration Laboratory of

& rischer Kallbrierdi

Schmid & Partner Seevice suisse d'dtalonnage

Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 5004 Zurich, Switzerinnd Swiss Calibration Service

Accradited by the Swiss Accroditaton Sonvice (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muttiisteral Agreament for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC/IEEE 62203-1528, "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 Models, Instrumentation
And Procedures (Frequency Range of 4 MHz to 10 GHz)", October 2020.

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

Additional Documentation:
c) DASY System Handbook

Methods Applied and Interpretation of Parameters:

» Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

* Antenna Parameters with TSL: The source is mounted in a touch configuration below the
center marking of the fiat phantom,

» FAeturn Loss: This parameter is measured with the source positioned under the liquid filled
phantom (as described in the measurement condition clause). The Return Loss ensures low
reflected power. No uncertainty required.

* SARA 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 caiculate the
nominal SAR resuit.

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
muitiphed by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS V52104
Extrapolation Advanced Extrapclation
Phantom ELI4 Flat Phantom Shell thickness: 2 = 0.2 mm
EUT Positioning Touch Pasition
Zoom Scan Resolution dx, dy =« 40mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
Frequency 13 MHZ = 1 MH2
Head TSL parameters
The following pammeters and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 55.0 0.75 mho/m
Measured Head TSL parameters (220=02)°C 53126% 0.72 mho/m =6 %
Head TSL temperature change during test <05°C -—
SAR result with Head TSL
SAR averaged over 1 cmy’ (1 g) of Head TSL Condition
SAR measured 1 Winput powar 0.539 Wik
SAR for nominal Head TSL paramaters nommalized fo TW 0.553 Wikg = 164 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL candition
SAR measured 1 W input powes 0.335 Wrkg
SAR for nominal Head TSL parameters nomalized to 1W 0.343 Wikg = 18.0 % (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedancs, transformed 1o feed point

51.302+00jQ

Retum Loss -37.8adB
Additional EUT Data
i Manutaciured by [ SPEAG
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DASYS5 Validation Report for Head TSL
Date; 21.09.2023
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: CLA13; Type: CLA13; Serial: CLA1L3 - SN: 1016
Communication System: UID 0 - CW; Frequency: 13 MHz
Medium parameters used: f = 13 MHz; 0 =0.72 S/m; & = 53.1; p = 1000 kg/m’
Phantom section: Flat Section
Measurement Stundard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS52 Configuration:
» Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 06.01.2023
» Sensor-Surface: | 4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 27.01.2023
«  Phantom: ELI v6.0; Type: QDOVAOD3ZAA; Serial: TP:2034

« DASYS5252.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1L4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 30.91 V/m: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 1.09 Wikg

SAR(I g) = 0.539 Wikg: SAR(10 g) = 0.335 W/kg

Smallest distance from peaks to all points 3 dB below = 17.6 mm

Ratio of SAR at M2 to SAR at M1 = 78.6%

Maximum value of SAR (measured) = 0.796 Wikg

d8
0

-2.00
-4.00
-6.00

-10.00

0 dB =0.796 Wikg = -0.99 dBW/kg
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Impedance Measurement Plot for Head TSL
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