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Appendix C

Calibration certificate

1. Dipole
D835V2-SN 4d124
D1750V2-SN 1110
D1900V2-SN 5d055
D2450V2-SN 808
D2600V2-SN 1231
D5GHzV2-SN 1046
2. DAE

DAE3-SN 373

3. Probe
EX3DV4-SN 3805
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Client 'SHENZHENLCS

Object
Calibration Procedure(s) R T R 2 WAL s =

Calibraf ¢ [ :' SR g R gﬁc'*i‘
Calibration date: August 18,2028 FESNSSREL. )

This callbration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.)  Scheduled Calibration

Power Meter NRP2 106276 04-Aug-25 (CTTL, No. 26J02X006385) Aug-27

Power sensor NRP18A | 102171 04-Aug-25 (CTTL, No. 26J02X006385) Aug-27

Reference Probe EX3DV4 | SN 7600 19-Jan-26(CTTL-SPEAG, No. 26J02Z000008) Jan-27

DAE4 SN 1588 29-Aug-25(CTTL-SPEAG, No. 26J022000631) Aug-26

Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration

SignalGeneratorSMA200A | 107732 01-Dec-25 (CTTL, No. 25J02X102467) Nov-26

NetworkAnalyzer ES071C | MY46110673  26-Nov-25 (CTTL, No. 25J02X102468) Nov-26

OCP DAKS-3.5 0015 20-Oct-25(SPEAG, No. OCP-DAKS-0015_Oct25) Oct-26

B =

Reviewed by: (TN LN Sy o W A ' Ay '
e e g |

—— ! <)

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
' TSL tissue simulating liquid
HSL head simulating liquid
MSL muscle simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
| N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

« |EC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
« 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 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 Retumn 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. 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 DASY6 V18.0.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Conter - TSL 15 mm with Spacer
Frequency 835 MHz £ 1 MHz
HSL parameters at 835 MHz "
The following parameters and calculations were
Temperature Permittivity Conductivity
Nominal HSL parameters 220°C 415 0.90 mho/m
'uuwmuupuum (220£0.2)°C 418:6% 0.90 mho/m £ 6 %
uuWMamm <1.0°C —_— —
SAR resuit with HSL at 835 MHz
SAR averaged over1 cm’ (1g) of HSL Condition
SAR for nominal HSL parameters 24 dBm Input power 2.40 Wikg
SAR for nominal HSL parameters normalized to 1W 9.80 Wikg £ 20 % (k=2)
SAR averaged over 10 cm’ (10 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 1.60 Wig
SAR for nominal HSL parameters normalized to 1W 6.40 Wikg £ 20 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with HSL at 835 MHz

Impedance, transformed to feed point 49.50- 2.98)0
Raturn Loss - 30.448

General Antenna Parameters and Design

| Electrical Delay (one direction) _ [ 1208 ns |

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line s 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 order o 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 feed-point may be damaged.

Additional EUT Data
Manufactured by [ SPEAG B
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DASY6 Validation Report for HSL Date: 2026-08-18
Test Laboratory: CTTL, Beijing, China
Summary 4
Dipole P Frequency [MHz] TS Power [dBm]
D835V2 - SN 4d124 835 Head 24
Exposure Conditions
Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL
Section, TSL Distance [mm] uiD [MHz] Factor [S/im] Permittivity
Flat 15 CW,_ 835 10.82 0.896 418
Hardware Setup
Phantom TSL _ Probe, Calibration Date DAE, Calibration Date
MFP V3.0 Right 835 Head, EX3DV4 - SN7800, 2026-01-19 DAE4 Sn1588, 2025-08-29
Scan Setup Measurement Results
Zoom Scan Zoom Scan
Gnid Extents [mm)] 30.0%30.0%30.0 psSAR1g [Wikg) 2.40
“Grid Steps [mm] 6.0X6.0%1.5 psSAR10g [W/kg) 1.60
Sensor Surface [mm) 14 Power Drift [dB] -0.00
Graded Gid Yes Power Scaling Disabled
Grading Ratio = i 1‘1 Scaling Factor (;15] i
MAIA _ N/A TSL Correction Positive / Negative
Surface Detection VMS + 6p M2/M1 [%] 2 833
Scan Method Measured Dist 3dB Peak [mm] 15.7
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Impedance Measurement Plot for HSL
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CALIERATION LABORATORY
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Client: SHENZHEN LCS Certificate No: 25J02Z000508
CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1110

Calibration Procedure(s) FF-211-003-01
Calibration Procedures for dipole validation kits

Calibration date: August 1, 2025

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (SI). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3y°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 16-May-25 (CTTL, No. 25J02X003423) May-26
Power sensor NRPEA 101369 16-May-25 (CTTL, Neo. 25J02X003423) May-26
Reference Probe EX3DV4 | SN 7727 10-Jul-25(CTTL-SPEAG, No.25J02Z000381) Jul-26
DAE4 SN 1588 13-Sep-24(CTTL-SPEAG, No. 24J02Z000713) Sep-25
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 19-Dec-24 (CTTL, No. 24J02X103931) Dec-25
NetworkAnalyzer ES071C | MY46110673 18-Dec-24 (CTTL, No. 24J02X103932) Dec-25
OCP DAKS SN 0015 09-Oct-24(SPEAG, No. OCP-DAKS-0015_0ct24) Oct -25

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer

Reviewed by: Lin Jun SAR Test Engineer /”q_

Approved by: Qi Dianyuan SAR Project Leader 6;57&_

Issued; August 8, 2025
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |[EC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
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) DASY4/5 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.

e 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.

e Foeed Point Impedance and Retum 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. No uncertainty required.

e Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

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

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

e 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 systemn configuration, as far as not given on page 1.
DASY Version DASYS52 52.104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1760 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 401 1.37 mho/m
Measured Head TSL parameters (220+0.2)*C 399+6% 1.39 mho/m + 6 %
Head TSL temperature change during test <1.0°C - —

SAR result with Head TSL

SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 9.21 Wikg

SAR for nominal Head TSL parameters normalized to 1W 36.5 Wikg * 20 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition

SAR measured 250 mW Input power 4,91 Wikg

SAR for nominal Head TSL parameters normalized to 1W 19.5 Wikg £ 20 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.60- 0.37j0
Return Loss - 36.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.123 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line 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 order 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 feed-point may be damaged.

Additional EUT Data
Manufactured by [ SPEAG j
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DASYS Validation Report for Head TSL Date: 2025-08-01
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1110
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: = 1750 MHz; o = 1.388 S/m; & = 39.92; p = 1000 kg/m*
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS5 Configuration:

» Probe: EX3DV4 - SN7727; ConvF(8.62, 8.62, 8.62) @ 1750 MHz; Calibrated:
2025-07-10

 Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn1588; Calibrated: 2024-09-13

e Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062

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

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

Reference Value = 94,54 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) =9.21 W/kg; SAR(10 g) =4.91 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 55%

Maximum value of SAR (measured) = 14.2 W/kg

-3.28
-6.56
-9.84

-13.12

L

-16.40

0dB = 14.2 W/kg = 11.52 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client  SHENZHENLCS

Calbraton dte: ORI R

This calibration Certificate documents the traceabllity 1o national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22¢3y°C and
humidity<70%.

Calibration Equipment used (M&TE criical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 04-Aug-25 (CTTL, No. 26002X006385) Aug-27
Power sensor NRP1BA | 102171 04-Aug-25 (CTTL, No. 26J02X006385) Aug-27
Referance Probe EX3DV4 | SN 7600 19-Jan-26(CTTL-SPEAG, No. 26J022000008) Jan-27
DAE4 SN 1588 29-Aug-25(CTTL-SPEAG, No. 250022000631) Aug-26
Secondary Standards 1D# Cal Date (Callbrated by, Certificate No.) Scheduled Callbration
SignalGeneratorSMA200A | 107732 01-Dec-25 (CTTL, No. 25J02X102467) Nov-26
NetworkAnalyzer ESO71C | MY46110673  26-Nowv-25 (CTTL, No. 25J02X102468) Nov-26
OCP DAKS-3.5 0015 20-Oct-25(SPEAG, No. MG:MS) Oct-26

Calibrated by:
Reviewed by:

Approved by:

v q
e~ e

Issued: August 21,2026
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
HSL head simulating liquid
MSL muscle simulating liquid
ConvF sensitivity in TSL/ NORMx.y.z
N/A not applicable or nol measured

Calibration is Performed According to the Following Standards:

« |EC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Fields from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
« DASY System Handbook

Methods Applied and Interpretation of Parameters:

« Measurement Conditions: Further details 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 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
paraliel 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
refiected power. No uncertainty required.

o SAR measured: SAR measured al the stated antenna input power.

o 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 DASY6 V18.0.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
ancywm = 1900 MMz £ 1 MHz
HSL parameters at 1900 MHz X
The following parameters and caiculations were applied,
Temperature Permittivity Conductivity
Nominal HSL parameters ‘;'2."0‘0 40.0 1.40 mhaim
Measured HSL parameters (220202)*C 398+6% 138 mhoim 26 %
mtwm&mm <1.0°C — —
SAR result with HSL at 1900 MHz
SAR averaged over 1 ¢m’ (1 g) of HSL Condition
SAR for nominal HSL parametors 24 dBm input power 9.92 Wiy
SAR for nominal HSL parameters normalized to 1W 39.7 Wikg £ 20 % (k=2)
Vmwomm cm’ (10 g) of HSL Condition
SAR for nominal HSL paramelters 24 dBm input power 5.26 Wikg
SAR for nominal HSL parameters nommalized to 1W 21,0 Wikg £ 20 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with HSL at 1900 MHz

Impedance, transformed 1o feed point 51.90+ 5460
Return Loss - 24 548

General Antenna Parameters and Design

Electrical Delay (one dwection) l 1.110ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connecied 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 order 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 feed-point may be damaged.

Additional EUT Data
leuhcnmdby ] SPEAG
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DASY6 Validation Report for HSL Date: 2026-08-17
Test Laboratory: CTTL, Beijjing, China
Summary
Dipole Frequency [MHz] TSL Power [dBm)]
D1200V2 ~ SN 54055 1900 Head K 24
‘Exposure Conditions .
Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL
Section, TSL_Distance [mm] UID_ [MHz] Factor [Sim]  Permittivity
Flat 10 CW, 1800 858 1.38 39.8
_Hardware Setup
Phantom TSL Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Center  1800Head EX3DV4 - SN7600, 2026-01-19 DAE4 Sn1588, 2025-08-29
_Scan Setup Measurement Results :
Zoom Scan Zoom Scan
Gnd Extents [mm] 30.0x300%X30.0 psSAR1g [Wikg] 0.02
Grid Steps [mm] 6.0X6.0X%15 psSAR10g [Wikg) Y T
Sensor Surface [mm) 14 Power Drift [dB] 0.00
Graded Gnd Yes Power Scaling Disabled
PSNRENS S 15 scalingFactore8) iR
MAIA NA TSL Correction Positive / Negative
Surfaco Detection VMS + 6p M2/M1 [%) —— 820
Scan Method Measured  Dist 3d8 Peak [mm] 96
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Impedance Measurement Plot for HSL

Trl £11 Leog Mag 10.2080/ aef 9.000ds [rl)
1000 ST V0N e 40N

M 21 sefth (Refx) scale 1.000u [F1 0el)
M L.9000000 ez $3.939 0 34567 0 43700 pm = ",
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Calibration Equipment used (M&TE critical for calibration)

PrimaryStandards __~_ ID# Cal Date (Calibrated

by, Certificate No,
Power Meter NRP2 106276 04-Aug-25 (CTTL, No. 26J02X006385) L Scheduled Catbraton
Power sensor NRP18A | 102171 04-Aug-25 (CTTL, No. 26,02X006385) Avg-27
Reference Probe EX30V4 | SN 7600 19-Jan-26(CTTL-SPEAG, No. 26J022000008) ,m., 2,7
b SN 1588 29-Aug-25(CTTL-SPEAG, No. 26J022000631) Aug-26

5 |iD# Cal Date (Calibrated by, Certificate No. Calibeation
7 , ) Scheduled
0A | 107732 01-Dec-25 (CTTL, No. 25J02X102467) Nov-26
7 ;mnom 26-Nov-25 (CTTL, No. 25J02X102468) Now-26
| o015
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TSL tissue simulating liquid

HSL head simulating liquid

MSL muscle simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
N/A not applicable or not measured

Procedures (Frequency range of 4 MHz to 10 GHz)" '
= - » October 2020
KDB 865664, "SAR Measurement Requirements for 100 MHz o 6 GHz"

Additional Documentation:
* DASY System Handbook

. FeedPoinNmpedanoeandRemmLm-Theu
&?:::nw un‘d:tr t:: hquidﬁledphanlom.ﬂmlmpedm w":‘mmm‘
remen: connector to the point, ensu
r;:;cted pm NOSARWSMA psabods feed The Return Loss res low
. meas S moascmalmeshbdanhnnahpm
. power.
. SARW.SARasmmwod.numdlzedboniwmoﬂWatthoantema

connector.
* SAR for nominal
o TSLpammetommomoaswadTSmetonareusodtoalwbume
The reported : Basurement is stated as the standard un
' certainty of
Measurement multiplied coverage factor k=2, which for a normal distribution
Corresponds to a coverag bility of approximately 95%.
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Measurement Conditions
M__Mu‘huw-
DASY Version
| DA : DASYS V18.00
_Eﬂnvohlon Advanced Extrapotation
:hlnhm Modular Fiat Phantom
Dhl-noblpohcw-m 10 mm with Spacer
Frequency 2450 MHz + 1 MHz
HSL parameters at 2450 MHz ;
Tomperature Permittivity
Conductivity
Wmmm 20C 392 1,80 mha/m
N&m (22020.2)*c 390+6% 181 mhams6%
nummmamm b <1.0'C —
SAR result with HSL at 2450 MHz
SAR averaged over1 cm’ (1 g) of HSL Condition
:::mu&m 24 dBm Input power 13.2 wixg
nominal HSL parameters normalized 1o 1W mw:zomm)—
| SAR averaged over 10 cm’ (10 g) of HSL Condition
:::mwﬂ&m 24 dBen input power 6.25 Wikg
nominal HSL parameters nomallzed to 1W mmznu(h-m
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Appendix (Additional assessments outside the scope of CNAS L0570)
Antenna Parameters with HSL at 2450 MHz

< odeocad i 5260+ 47110
Return Loss s
———— - 25608

General Antenna Parameters and Design

!ilodruod-y (one diection) I 1002 7
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DASY6 Validation Report for HSL
Test Laboratory: CTTL, Beijing, China T
Summary
Dipole A= _Frequency MHz]  TSL ____ Power[dBm]
_D2450v2-SN@ss ' 2452” ] :f; . -
A O 24

Exposure Conditions k
Phantom Position, Test Band Group, Freat Conve S

_ ; + Frequency Conversion TSL Cond Vg
Section, TSL Distance fmm -

. fmm] _UC!F?%MM,‘F&L AS/m]_____ Permittivity

. SEREEEAG _2450 305 181 390
_Hardware Setup

Phantom TSL Probe, Calibrati “DAE. |

: Frobe, tion Date ibrati

MFFVBORight 2450 Head __EX30V4 - SN7600, 20260178 Do%ﬁm‘%&%:—g :
ScanSetup o Measurement Results S
e o — ——— = __v________'___n 3, c N
-QSUIEK—_IGIES [mm] 30.0x30.0x300 93SAR19[WI'KQ] Zoom sc?n
_Gnd Steps [mm) 5.0x50%15 'mSAR'loc Wikg) "—63‘2'
Sensor Surface ] N T T I—
Graded Grd ————— DR s
ﬁ:"""g o 15 Scaling Factor (0B]

IA = R T G 2ositive / Neo

S et o | N/A TSL Correction oy
L — L

n — - - I —————

- —oasured Dist 3dB Peak [mm] 80
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Impedance Measurement Plot for HSL

T3 W1 Log wag 30,0008/ asf 0.00008 [F1)
Y000 ST A0 G T AN

B 51 ssten (e scade 000w (Rl el)
M 240000 G S2.901 0 A TR O 30%.08 pw
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LCS
Shenzhen

Client ‘ Certificate No. l D2600V2-1231_Jul25/2

CALIBRATION CERTIFICATE (Replacement of No: D2600V2-1231_Jul25)

Object D2600V2 - SN: 1231

Calibration procedure(s) QA CAL-05v12
Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz

Calibration date July 15, 2025

Thie cakbration cerlificate documents the traceability to natlonal standards, which realize the physical units of measurements (Sl).
Tha measuraments and the uncertainties with confidence probabilty are given on the following pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature {22 +3)°C and humidity < 70%.
Calibration Equipment used (MATE critical for calbration)

Primary Slandards 1D Cal Date (Certificate No.) Schaduled Cal

Power Sensor R&S NRP-33T SN: 100967 | 30-Apr-25 (No. 1020-300791789) Apr-26

Power Sensor R&S NRP18A SN: 101859 | 06-Feb-25 (No. 4030A315008541) Feb-26

Spectrum Analyzer R&S FSV40 SN: 101832 | 29-Jan-25 (No. 4030A315009658) Jan-26

3.5mm mismatch combination SN; 1152 24-Mar-25 (No, 217-04293) Mar-28

OCP DAK-12 SN 1016 24-Sept-24 (No, OCP-DAK12-1016_Sep24) Sep-25

OCP DAK-3.5 &N 1249 23-Sept-24 (No. OCP-DAKS5-1248_Sap2d) Sep-25
“Relerence Probe EX30VA SN: 7349 10-Jan-25 (No. EX3-7249_Jan25) Jan-26

DAE4ip SN: 1836 17-Apr-25 (No. DAE4ip-1836_Apr25) Apr-26

Sacondary Standards (3] Check Date (in house) Scheduled Check

ACAD Satup 1 SN: 1000 27-May-25 (No. 675-ACAD_Source_Box-260527) | May-26

Signal Generalor R&S SME10DA SN: 182081 | 27-May-25 (No. 675-CAL16-S4588-250527) May-26

Migmalch, SMA SN: 1102 24-Ape-25 [No. 675-Mismatch_SMA-250424) Apr-26

OCP DAK-12 SN: 1028 27-Feb-25 (No. OCP-DAK12-1029_Feb?25) Feb-26

OCP DAK-3.5 SN: 1336 09-Dec-24 (No, OCP-DAKZ,5-1336_Dec24) Dec-25

Name Function ure
Calibrated by Kraedimir Franjc Laboratory Technician &
Approved by Sven Kahn Technical Manager

Issued: September 1, 2025
Thie calbration certificate shall not be reproduced except in full without written approval of the laboratory,
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Glossary

TSL tissue simulating liquid
ConvF  sensifivily in TSL / NORM x,y,2
N/A nolt applicable or not measured

Calibration is Performed According to the Following Standards

« |EC/IEEE 622091528, "Measurement Procedure For The Assessment Of Specilic Absorption Rate Of Human Exposure Te
Radio Frequency Fields From Hand-Held And Body-Worn Wireless Communication Devices - Part 1528: Human Models,
Instrumentation And Procedures (Frequency Range of 4 MMz to 10 GHz)", October 2020.

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

Additional Documentation
» DASY System Handbook

Methods Applied and Interpretation of Parameters

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

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

+ Feed Point Impedance and Return Loss: These parameters are measured with the dipole positiened under the liquid filled
phantom. The impadance stated is transformed from the measurement at the SMA connector fo the feed point. The Return
Loss ensures low reflected power, No uncertainty required.

- Electrical Delay: Ona-way delay between the SMA connector and the antenna feed point. No uncertainty required.

+ SAA 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 connactor.

+ 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 mulliplied 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.

_DA-ET Version DASYE Module SAR 16.4.0
Extrapolation Advanced Ex?ﬂpnlalinn ]
Phiantom _ Modular Flal Phantom
Distance Dipole Center - TSL 10 mm - with spacer
Zoom Scan Aesolution dx, dy = Smm, dz = 1.5mm Graded Ratio = 1.5 mm (£ direction) 1
Freguency | 2600MHz +1MHz

HSL parameters at 2600 MHz
The following parameters and calculations were applied.

- Temparalurs Permittivity Conduectivily
Hominal H5L parameters 220°C 9.0 1.96 mhao'm
Measured HSL parameters (22,0 £0.2"C 37.6 6% 2.00 mho/m £E%
HSL temperature change during test =050
SAR result with HSL at 2600 MHz
SAR averaged over 1 em® (1 g) of HSL Condition
SAR for nominal HSL parameters 24 dBm input power 13.8 Wikg
SAR for nominal HEL parameters normalized to 1W 54.9 Wikg £17.0% (k=2)
SAR averaged over 10 cm? (10 g) of HSL Condition
SAR for nominal HSL paramelers 24 dBm input power 6.17 Wiy
SAR for nominal HSL parametars normalized to 1W 24,5 Whkg £16.5% (k=2)
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Appendix (Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with HSL at 2600 MHz

Impedance 4B50+1.3)0
Relurn Loss -34.0 dB

General Antenna Parameters and Design

[ Elecirical Delay [one direciion) ] .15 na ] ]

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

The dipole is made of slandard semirigid coaxlal cable. The center conductor of the feseding line is directly connectad to
the second arm of the dipole. The antenna is therefore shorl-circuited for DC-signals. On some of the dipoles, small and
caps are added to fhe dipole arms in order to improve matching when loaded aceording to the position as axplained in the
Teasurement Condltions" paragraph. The SAR data are not affected by his change. The overall dipole length is still according
tz the Standard, Mo excessive lerce must be applied to the dipole arms, because Ihey might bend or the sokdered connections
near the feedpaoint may be damaged.

Additional EUT Data

IEanufaclumd by _ _- . SPEAG
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System Performance Check Report

Summary
Oigale Fraguency MHz] ™ Powor [dbe]
D260OVZ -~ SN1Z31 26500 H51L 2

Exposure Conditions

hamam Section, ISL  Test Oistaace fmmd  Bandl  Group, D Fesnuency M2, Channel Xumber Conmeession Facior ISL Conductivny 1S/m| T5L Permittivity

Flat 10 CW, -~ 2600, 0 2k 100 i7e

Hardware Setup

Mastam TS, Measured Dine frode, Calibearon Date DAE, Callbirasion Date
MEP VAU Center ML, ."[Ili‘-()r’—.‘! EXIDVA - SK7240, 2025-01-10 OAE&p Sn | B3&, 20250817
Scans Satup Measurement Results
Zoom Scan Zuown Scan
'Cni Extoms [men| W xinx 38 Dt 2025-07-1%
Crid Stops (mm)| 5.0x50 l.; ;‘ pesARlg Mll;u: X3
Sensoe Surface fmun] R |.a SARTO Wikl 617
Coaded Celid Yes Fower Dvil [dE] .01
Crading Ratics 1.5 T\;An Scabng = Disabbed
MALA g N/A Scakng Factor k9]
Swrioce Detection VNS 4+ Bp TSL Correction Pacithee | Nogathe
Scan Method Muicsrad

AR [08]

0 dB = 29.4 W/Kg
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Impedance Measurement Plot for HSL

511 Smith (R+)X) Scale 1.00

>1 2.600000 GHz 48.501 01.264 |0

10.00
5.00
0.00

-5.00

-10.00
-15.00
-20.00
-25,00
-30.00
-35.00

=1 2.600000 GHz -34.020 dB

-

2.40 2.50 2.60 2.70 2.B0
GHz
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Calibration date:

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (Sl). The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facliity: environment temperature (22:3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 04-Aug-25 (CTTL, No. 26J02X006385) Aug-27
Power sensor NRP18A | 102171 04-Aug-25 (CTTL, No. 26J02X006385) Aug-27
Reference Probe EX3DV4 | SN 7600 18-Jan-26{CTTL-SPEAG, No. 26J022000008) Jan-27
DAE4 SN 1588 29-Aug-25(CTTL-SPEAG, No, 25J02Z000631) Aug-26
Secondary Standards D= Cal Date (Callbrated by, Certificate No.) Scheduled Calibration
SignalGeneratorSMAZ00A | 107732 01-Dec-25 (CTTL, No. 25J02X102467) Nowv-26
NetworkAnalyzer ES07T1C | MY48110673  26-Now-25 (CTTL, No. 25J02X102468) Nov-26
OCP DAKS-3.5 0015 20-Oct-25(SPEAG, No. mszgm Oct-26

Calibrated by:
Reviewed by

Approved by:

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Add: No.52 HusYusallei Road, Haidian District, Beifing. 100191, Chins
Tel +86-10-62304633-2711

E-mail: emfigeaict ac.cn hittpo/iwww calctac cn
Glossary:
TSL tissue simulating liquid
HSL head simulating liquid
MSL muscle simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

« |EC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption
Rate of Human Exposure to Radio Frequency Flelds from Hand-held and Body-mounted
Wireless Communication Devices- Part 1528: Human Models, Instrumentation and
Procedures (Frequency range of 4 MHz to 10 GHz)", October 2020

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

Additional Documentation:
+ 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.,

« 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. 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 slandard 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 sysiem configuration, as far as not given on page 1.
DASY Version DASYS V18.00
Extrapolation Adgvanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
5250 MHz £ 1 MHz
Frequency 5600 MHz £ 1 MHz
5750 MHz £ 1 MHz
HSL parameters at 5250MHz '
The following parameters and calculations were applied.
Tomperature Permittivity Conductivity
Nominal HSL parameters 20°C 359 4.71 mho/m
Measured HSL parameters (220202)°C Bas6% 472 mhoim+ 6 %
HSL temperature change during test <10°C — —
SAR result with HSL at 5250MHz .
SAR averaged over 1_cmt’ (1.g) of HSL Condton
SAR for nominal HSL parameters 20 dBm input power 7.78 Wikg
SAR for nominal HSL parametors normalized to 1W T7.8 Wikg £ 24 % (k=2)
SAR averaged over 10 cm’ (10 g) of HSL Condition
SARlornmlndHSLp-mm 20 dBm input power 2.22 Wikg
SARVWI'GLW normalized to 1W 222 Wikg £ 24 % (k=2)
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HSL parameters at 5600MHz
The following parameters and caiculations were applied.
Temperature Permittivity Conductivity
Nominal HSL parameters 20'C 355 5.07 mhoim
Measured HSL parameters (220202)°C 34826% 510 mhoim £ 6 %
HSL temperature change during test <10°C — s
SAR result with HSL at 5600MHz
SAR averaged over 1 cmi’ (1) of HSL Condttion
SAR for nominal HSL parameters 20 dBm input power 8,18 Wikg
&Rmmr«stm normalized to 1W B1.6 Wikg £ 24 % (k=2)
SAR averaged over 10 cnt’ (10 g) of HSL Condition
SAR for nominal HSL parameters 20 dBm input power 233 Wikg
SAR for nominal HSL parameters normalized to 1W 233 Wikg £ 24 % (k=2)
f HSL parameters at 5750MHz

The following paramaters and calculasions ware applied, i

= Temperature Permittivity Conductivity
Nominal HSL parameters 220°C 284 5.22 mhoim
Measured HSL paramatars (220202)°C MTLE6% 52T mhoim+6 %
HSL temperature change during test <10°*C — ——
SAR result with HSL at 5750MHz
SAR averaged over 1 cm’ (1 g) of HSL Condition
SAR for nominal HSL parameters 20 dBe input power 7.70 Whg
SAR for nomnal H5L parameters normalized fo TW T7.0 Wikg £ 24 % (k=2)
SAR averaged over 10 cni' (10 g) of HSL Condition
SARMWI-;SLW 20 dBm input power 217 Whg
SAR for nominal HSL parameters normalized to 1W 21.7 Wikg £ 24 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with HSL at 5250MHz

Iimpedanca, transformed to feed point 50.70- 2.42)0
Retumn Loss -32.1d8

Antenna Parameters with HSL at 5600MHz

Impedance, transformed 1o feed point ! 56.80- 0.38i0
Return Loss -251d8

Antenna Parameters with HSL at 5750MHz

Impadance, transformed 1o feed point 55,10+ 0.7200
Return Loss - 26.208

General Antenna Parameters and Design

| Esoctrical Delay (one directon) [ e

After long term use with 100W radiated power, only a slight warming of the dipole near the feed-point can
be measured,

The dipole is made of standard semirgid coaxial cable. The center conductor of the feeding line 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 1o the dipole arms In order to improve matching when loaded
according to the position as explained in the "Measuremant 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 feed-point may be damaged.

Additional EUT Data

memv_ S\ A SPEAG
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DASY6 Validation Report for HSL Date: 2026-08-18

Test Laboratory: CTTL, Beijing, China

Summary ] s

Dipole Frequency [MHz] TSL Power [dBm]
D5GHzV2 - SN 1046 5250 Head 20

Exposure Conditions

Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL
_Section, TSL _Distance [mm] UiD [MH2] Factor [S/m] Permittivity

Flat 10 CW, 5250 567 4.72 354

Hardware Setup R e . N

Phantom TSL Probe, Calibration Date ___DAE, Calibration Date
“MFP VB.0 Right  HSLSG EX3DV4 - SNT600, 2026-01-18 DAE4 Sn1588, 2025-08-29

Scan Setup __________Measurement Results

= Zoom Scan Zoom Scan

Grid Extents [mm) 20x220%220 psSAR1g [Wikg) 7.78

Grid Staps [mr};) T 40%x40%1.4 pgSA}i—lag—(Wl—kg] ; 223

Sensor Surface [mm) 14 Power Drift [dB] 0.01

Graded Grid Yes Power Scaling Disabled
“Grading Ratio ET m;m[ia’ oIy

MAIA N/A TSL Correction Positive / Negative

Surface Detection VMS + 6p M2M1 [%) 85.1

Scan Method Measured Dist 3dB Peak [mm)] 66
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CAICT

DASYS Validation Report for HSL Date: 2026-08-18
Test Laboratory: CTTL, Beijing, China
Summary ot
Dipole Frequency [MHz] TSL Power [dBm]
"DSGHzV2 - SN 1046 5600 Hoad 20
Exposure Conditions
Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL
Section, TSL Distance [mm] uiD [MHz] Factor [S/m] Permittivity
Flat 10 CW, 5600 507 5.10 48
Hardware Setup 4
Phantom TSL _ Probe, Calibration Date DAE, Calibration Date
MFP V8.0 Right __ HSL5G EX3DV4 - SN7600, 2026-01-19 DAE4 Sn1588, 2025-08-29
_Scan Setup Measurement Results
D B s _ Zoom Scan o Zoom Scan
Gnd Extonts [mm)] 220%220%220  psSAR1g [Wikg] 8.16
Grid S!g@v[fnml h f:o X40x14 peSAR10g Whg] 2.33
Sensor Surtace [mm] 14 Power Drift [dB) _0.00
Graded Grid == Yos  Power Scaling Disabled
Gadgtwne: 14 Scaling Factor (48]
MAIA N/A TSL Correction Positive / Negative
Surface Detection VMS + 6p M2/M1 [%] 8 3 62.1
Scanuemod Measured Dist 3d8 Peak [mm)] 6.8
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DASYS6 Validation Report for HSL Date: 2026-08-18

Test Laboratory: CTTL, Beijing, China

_— ™ TSL P dB :
Di Frequency [MHz] __Power [dBm]
os%ﬁgv”z_- SN 1046 5750 Head 20
Exposure Conditions = =

“Phantom Position, Test Band Group, Frequency Conversion TSL Cond. TSL
Section, TSL Distance [mm] UiD  [MHZz] Factor [S/m] Permittivity

~ Fiat__ 10 CW, 5750 515 527 34.7
Hardware Setup > . S
Phantom TSL Probe, Calibration Dale DAE, Calibration Date

DAE4 Sn1588, 2025-08-29

“MFP VB.0 Right _ HSL5G EX30V4 - SN7600, 2026-01-19
Scan Setup Measurement Results P IO
L Zoom Scan Zoom Scan
Gnd Extonts [mm) 220%220%220  psSAR1g [Wikg] 7.70
Grd Steps (mm] T 40%x40%X14  psSAR10g [Wikg) 217
Sensor Surface (mm) 3 14 Power Drift [dB] 0.01
“Graded Grid - " Yes Power Scaling Disabled
Grading Ratio 14 Scaling Factor [dB] =
TMAIA NA  TSL Comection Positive / Negative
Surface Detection VMS + 6p M2M1 [%] 814
Scan Method Measured Dist 3d8 Peak [mm) 6.8
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Impedance Measurement Plot for HSL
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CALIBRATION CERTIFICATE

Object DAE3 - SN: 373

Calibration Procedure(s) FF-Z11-002-01
Calibration Procedure for the Data Acquisition Electronics

(DAEX)

Calibration date:; March 02, 2026
This calibration Certificate documents the lraceability lo national standards, which realize the physical units of
measurements(Sl). The measurements and the unceriainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(2z+3)C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Process Calibrator 753 | 1971018 11-Jun-25 (CTTL, No.25J02X004977) Jun-26
Name Function Signature
Calibrated by: Yu Zongying SAR Test Engineer s Wf;b
Reviewed by: Lin Jun SAR Test Engineer .'ﬁ,@‘

Approved by: Qi Dianyuan SAR Project Leader %

Issued: March 05, 2026
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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 corresponds to the full scale range of the
voltmeter in the respective range.

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

« The report provide only calibration results for DAE, it does not contain other
performance test results.
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DC Voltage Measurement
AJD - Converter Rasolution nominal
High Range: 1LSB = 6.1V, full range = =100...4300 mV
Low Range: 1LSB = 6inV, full range = 1 3mV
DASY measurement parameters: Auto Zero Time: 3 sec; Measuring time: 3 sec

Calibration Factors X Y 7 4

High Range 402.672 + 0.15% (k=2) | 403,248 + 0.15% (k=2) | 402.707 £ 0.15% (k=2)

Low Range 3.92029 £ 0.7% (k=2) | 3.97624 £ 0.7% (k=2) | 3.93424 + 0,7% (k=2)
Connector Angle

Connector Angle o be used in DASY system

203.5°+1°
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Client SHENZHEN LCS Certificate No: 260022000109

CALIBRATION CERTIFICATE

Object EX30DV4 - SN | 3805

Calibration Procadure(s) FF-Z11-0004-03

Calibration Procedures for Dosimetric E-field Probes

Calibration date: March 02, 2026

This calibration Certificate documents the traceability to national standards, which realize the physical units of measurements(Sl). The
measurements and the uncertainties with confidence probability are given on the following pages and are part of the cerlificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature(22:3)°C and humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 20-Oct-25(CTTL, No.25J02X100272) Oct-26
Power sensor NRP8S 104291 20-Oct-25(CTTL, No.25J02X100272) QOct-26
Power sensor NRP8S 104292 20-Oct-25(CTTL, No.25)02X100272) Oct-26
Reference 10dBAttenuator 18NSOW-10dB 22-Jan-26(CTTL, No.25J02X000465) Jan-27
Referance 20dBAltenuator 18NSOW-20d8 22-Jan-25(CTTL, No.25J02X000465) Jan-27
Referance Probe EX3DV4 SN 7307 27-May-25(SPEAG, No.EX-7307_May25) May-26
DAE4 SN 1525 12-Sep-25(SPEAG, No,DAE4-1525_Sep25) Sep-26
Secondary Standards D # Cal Date(Calibrated by, Cerlificate No.) Scheduled Calibration
SignalGenerator MG3700A 6201052605 10-Jun-26{CTTL, No.25J02X004975) Jun-26
SignalGenerator APSIN26G 181-33ABD0700-1959  27-Mar-25(CTTL, No.25J02X001562) Mar-26
Network Analyzer ES071C MY46110673 26-Nov-25(CTTL, No.25J02X102468) Now-25
Referance 10dBAttenuator BT0520 15-May-25(CTTL, No.25J02X003069) May-27
Reference 20dBAttenuator BT0267 15-May-25(CTTL, No. 25J02X003070) May-27
OcP DAKS-3.5 SN 0015 20-Oct-25(SPEAG, No. OCP-DAKS-0015_0ct25) Oct-26

Name Function Signature
Callbrated by: Yu Zongying SAR Test Engineer &V, .é-:;
Reviewed by: Lin Jun SAR Test Engineer .—m&_ ‘

Approved by: Qi Dianyuan SAR Project Leader %—/

|ssued: March 05, 2026
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
NORMzx,y,z sensitivity in free space
ConvF sensitivity in TSL/ NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABC,D modulation dependent linearization parameters

Polarization ® @ rotation around probe axis

Polarization 8 O rotation around an axis that is in the plane normal to probe axis (at measurement center), i
=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a) IEC/NEEE 62209-1528, "Measurement Procedure For The Assessment Of Specific Absorption Rate Of
Human Exposure To Radio Frequency 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"

Methods Applied and Interpretation of Parameters:
e NORMAy,y,z: Assessed for E-field polarization 8=0 (fsS00MHz in TEM-cell; f=1800MHz: waveguide).
NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMxy,z does not effect the

E’ -field uncertainty inside TSL (see below ConvF).

e NORM()x,v,.z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2, The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

e DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep
(no uncertainty required). DCP does not depend on frequency nor media.

e PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics.

e Axy.z Bxyz CxyzVRxyz:AB,C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voitage across the diode.

e ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f >800MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth) of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary.
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to£100MHz.

e Spherical isotropy (3D deviation from isotropy): in a field of low gradients realized using a flat
phantom exposed by a patch antenna.

e Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). No tolerance required.

e Connector Angle: The angle is assessed using the information gained by determining the NORMXx
(no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3805

Basic Calibration Parameters

Sensor X | Sensor Y Sensor Z Unc (k=2)
Norm(le(VIm)?)“ 0.49 0.63 0.45 +10.0%
DCP(mV)® 102.2 98.1 102.0

Modulation Calibration Parameters

uiD Communication A B C D VR Unct
System Name dB dBypV dB mV (k=2)
0 cw [x To.0 0.0 1.0 000 |169.2 |32.2%
Y 0.0 0.0 1.0 190.5
z 0.0 0.0 1.0 156.5

The reported uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nommal distribution
Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, Y, Z do not affect the E-field uncertainty inside TSL (see Page 4).
8 Numerical linearization parameter: uncertainty not required.

E Uncertainly is determined using the max. deviation from linear response applying rectangular distribution
and is expressed for the square of the field value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3805

Calibration Parameter Determined in Head Tissue Simulating Media

H G
f [MHz]C Pa::':::;yr C°"°:;‘,’:;:ty ConvE X | ConvF Y | ConvF Z | Alpha® D(::’:) :‘:‘;
750 419 | 089 9.51 9.51 951 | 040 | 1.57 | +13%
835 M5 0.90 9.11 9.11 911 | 048 | 1.27 | +13%
1750 40.1 1.37 8.05 8.06 8.05 | 018 | 1.20 | £13%
1900 40.0 1.40 7.76 7.76 775 | 020 | 119 | +13%
2000 40.0 1.40 7.73 7.73 773 | 049 | 143 | £13%
2300 39.5 167 7.64 7.64 764 | 059 | 068 | +13%
2450 39.2 1.80 7.38 7.38 7.38 | 058 | 0.69 | +13%
2600 39.0 1.96 7.20 7.20 720 | 063 | 067 | +13%
3300 38.2 2.7 6.80 6.80 680 | 0.43 | 094 | +14%
3500 37.9 2.91 6.66 6.66 6.66 | 039 | 1.09 | +14%
3700 377 342 6.50 6.50 660 | 047 | 1.00 | +14%
3900 376 3.32 6.43 6.43 643 | 030 | 162 | £14%
4100 37.2 3.63 6.37 6.37 637 | 040 | 1156 | £14%
4200 37.1 3.63 6.26 6.26 626 | 036 | 135 | £14%
4800 36.4 4.26 6.06 6.06 6.06 | 040 | 1.40 | +14%
5260 35.9 471 5.36 5.35 536 | 0456 | 140 | +14%
5600 35.6 5.07 475 4.76 476 | 066 | 120 | +14%
5750 36.4 5.22 4.87 4.87 487 | 050 | 1.30 | +14%

© Frequency validity above 300 MHz of +100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty Is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band, Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to + 110 MHz.

F At frequency up to 8 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if liquid compensation
formula Is applied to measured SAR values. The uncertainty is the RSS of the ConvF uncertainty for indicated targel
tissue parameters.

G Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencles below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5
1.4
1.3
1.2
14
1.0 - . = -y | 4
0.9
0.8
0.7

Frequency response(nor malized)
L4
\
|

0.6

0.5

0 500 1000 1500 2000 2500 3000
f[MHz]

* TEM *R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 6=0°

=600 MHz, TEM =1800 MHz, R22

190" 190° .0z 04 06 0.0

210" K

s
" n00
—— =
10"
Tot  ~ X -y z Tot =X ¥ 2
1.0 T { 1
i {
' \
0.5 | J
= N [ T - ‘ |
‘E 2 - o—? T B N N — toe—w=te P L -+ "._.W."*Pﬂc-«o
-0.s ‘ } ; !
! 1 i |
SPUr- | - ; | e
-150 -100 -50 o 50 100 150
Roll[<]
T 100MH= C SO00OMH= T 1800MH= T 2500MH=
Uncertainty of Axial Isotropy Assessment: £1.2% (k=2)
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Dynamic Range f(SARnhead)
(TEM cell, f = 900 MHz)

S

Input Signal[uV]
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Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) =1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 - SN:3805

Other Probe Parameters

Sensor Arrangement Triangular
Connector Angle (°) 124.7 »
Mechanical Surface Detection Mode 7 7 enabled
Optical Surface Detection Mode disable
:robe Overall Length 337mm
Probe Body Diameter 10mm
Tip Length 9mm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point Tmm
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface 1.4mm
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