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

DASY Version DASY8 Module mmWave V3.2

Phantom 5G Phantom

Distance Horn Aperture - plane 10 mm

Number of measured planes 2 (10mm, 10mm + N4)

Frequency 10 GHz + 10 MHz
Calibration Parameters, 10 GHz

Circular Averaging

Distance Hom Prad’ | Max E-field | Uncertainty Avg Power Density Uncertainty

Aperture to (mW) (V/m) k=2) Avg {psPDn+, psPDtot+, psPDmod+) (k=2)

Measured Plane (W/m2)

1cm? 4 cm?

10 mm 933 156 1.27 dB 62.9 58.1 1.28 dB
Distance Horn Prad' | Max E-field | Uncertainty Power Density Uncertainty
Aperture to (mw) (V/im) (k=2) psPDn+, psPDtot+, psPDmod+ k=2)
Measured Plane (W/m?)

1cm? 4 cm?
10 mm 93.3 156 1.27 dB 61.9,63.1,63.6 | 57.2, 58.4,58.8 1.28 dB
Square Averaging
Distance Horn Prad’ | Max E-field | Uncertainty Avg Power Density Uncertainty
Aperture to (mw) (Vim) (k=2) Avg (psPDn+, psPDtot+, psPDmod+) (k= 2)
Measured Plane (W/m?)
1com? 4cm?

10 mm 93.3 156 1.27 dB 62.9 58.0 1.28 dB
Distance Horn Prad’ | Max E-field | Uncertainty Power Density Uncertainty
Aperture to (mW) (V/im) (k=2) psPDn+, psPDtot+, psPDmod+ (k=2)
Measured Plane (W/m?)

1om? 4 cm?
10 mm 93.3 156 1.27 dB 61.9,63.2,63.6 | 57.1,58.3,58.7 1.28 dB
Max Power Density
Distance Homn Prad’ | Max E-field | Uncertainty Max Power Density Uncertainty
Aperture to (mw) (V/m) (k= 2} Sn, Stot, |Stot} (k=2)
Measured Plane (W/m?)
10 mm 93.3 156 1.27 dB 63.8, 65.0, 65.5 1.28 dB

! Assessed ohmic and mismatch loss plus numerical offset: 0.30 dB

Certificate No: 5G-Veri10-1051_Aug23

Page 30of 8

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15182659H-A-R2
Page 165 of 185

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15182659H-A-R2
Page 166 of 185

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15182659H-A-R2
Page 167 of 185

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15182659H-A-R2
Page 168 of 185

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15182659H-A-R2
Page 169 of 185

UL Japan, Inc. Ise EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 Japan / +81-596-24-8999



Test Report No. 15182659H-A-R2

Page 170 of 185
CLA13 — SN:1015
Calibration Laboratory of Sct ischer Kalibrierdi
Schmid & Partner Service suisse d'étalonnage

Servizio svizzero di taratura

Engineering AG
Zeughausstrasse 43, 8004 Zurich

, Switzerland

Accreditod by the Swiss Accreditalion Servica (SAS)
The Swiss Accreditation Service is one of the signatories to tha EA

Multilateral A for the

of

Ciient UL

Gyeonggi-do, Republic of Korea

certificates

Certificate No.

Swiss Calibration Service
Accreditation No.: SCS 0108

CLA13-1015_Aug23

([CALIBRATION CERTIFICATE

Object

Caliration procedure(s)

Calibration date:

This calibral = &

CLA13 - SN: 1015

QA CAL-15.v10

Calibration Procedure for SAR Validation Sources below 700 MHz

August 22, 2023

Is tha lity to nat

Calibration Equipment usad (M&TE critical for calibration)

The measurements and Ihe uncarainties with confidence prebability are g

Al calibrations have been conducted in the closed labaratory facility: environment temperalure (22 + 3

. which realize the physical units of measurements (s1).
iven on the following pages and are part of the cerificate.

'C and humidily < 70%.

This alibration certificate shall not be d

d except in full without written approval of the laboratory.

Primary Standards D # Cal Date (Centificale No.) Scheduled Calibration

Power meter NEP2 SN: 104778 30-Mar-23 (No. 217-03804/03805) Mar-24 N

Power sensor NRP-291 SN: 103244 30-Mar-23 (No. 217-03804) Mar-24

Power sensor NRP-Z91 SN: 103245 30-Mar-23 (No. 217-03805) Mar-24

Refarence 20 dB Attenuator SN: CC2552 (20x) 30-Mar-23 (No. 217-03808) Mar-24

Type-N mismatch combinalion I SM: 310982/ 06327  30-Mar-23 (No. 21 7-03810) Mar-24

Reference Probe EX30V4 SN: 3877 06-Jan-23 (No. EX3-3877 Jan23) Jan-24

DAE4 | sN: 654 27-Jan-23 (No. DAE4-654_Jan23) Jan-24

Secondary Standards D= _Check Dale (in house) ad Chock

Powar meter NRP2 SN: 107193 08-Nov-21 (in house check Dec-22) In house check: Dec-24

Power sensor NRP-Z31 SN: 100922 15-Dec-09 (in house check Dec-22) In house chack: Dec-24

Fower sansor NAP-231 SN: 100418 01-Jan-04 (in house check Dec-22) In house check: Dec-24

RF generator HP 8648C SN: US3642U01700  04-Aug-88 (in house check Jun-22) In house check: Jun-24

Netwark Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-22) In house chack: Oct-24
Name Functicn

Calibrated by: Claudio Laubler Laboratory Techniclan

Approved by: Sven Kihn Technical Manager

lssued: August 23, 2023

|
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Calibration Laboratory of

g S Schweizerischer Kalibrierdienst

Schmid & Partner c Service suisse d'étalonnage

Engineen’ng AG Servizio svizzero di taratura
Zeughaussirasse 43, 8004 Zurich, Swhzerland ] Swiss Calibration Service
Accradited by Ihe Swiss Accreditation Servica (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
W Ag t for the gnition of callbration 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 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 systern configuration, as far as nat given on page 1.

DASY Version DASYS V52 10.4
Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + .2 mm
EUT Pasitioning Touch Position

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm Graded Ratio = 1.4 (2 direction)
Frequency 13 MHz =1 MHz

Head TSL parameters
The following parameters and calculations were appiied.

Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 55.0 0.75 mho/m
Measured Head TSL parameters (220=+02)°C 538+€% 0.72 mhe/m + 6 %
Head TSL temperature change during test < 05°C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR measured 1 W input power 0.519 W/kg
SAR for nominal Head TSL parameters normalized to 1W 0.533 Wikg = 18.4 % (k=2}
SAR averaged over 10 cm® (10 ¢) of Head TSL condition
SAR measured 1 W input power 0.324 Wrkg
SAR for neminal Head TSL parameters normalizad to 1TW 0.333 Wkg £ 18.9 % {k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point

5290+ 12j0
FRetun Loss -30.4 dB
Additional EUT Data
] Manufactured by SPEAG —l
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