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Impedance Measurement Plot for Head TSL
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[ CALIBRATION CERTIFICATE (Replacement of No: D2600V2-1231_Jul25) ]

Object D2600V2 - SN: 1231

Calibration procedura(s) QA CAL-05 w12

Calibration Procedure for SAR Validation Sources between 0.7 - 3 GHz
Calibration date July 15, 2025

This cakbration cerlificate documeants the traceability to natlonal siandards, which realiza the physical wnits of measuremants [S1).
Tha measuremants and Ihe unsertainties with conlidance probabibly are given on the olowing pages and are part of the certificase.

Al calibrations have baen conducted in the closed laboratory facilily: ervironment temperature {22 2 370 and hurmidity < 70%.
Cafibration Equipmant used {MATE critical for cabbration)

Primnary Standards 0 Cal Date (Cerlificata No.) Schaduled Cal
Power Sengor AES NRP-33T SN 100967 | 90-Apr-25 (No. 1020-300721789) Apr-26
Power Seneor AES NRP1BA SN: 101859 | 06-Feb-25 [No. 4030A3 15000541 Fob-26
Spectrum Analyzer RES FEV4D SH 101832 | 29-Jan-25 [No, 4030A31500BE5E) Jan-26
3.5mm mismatch combinabon SN 1152 | 24-Mar25 [ ) Mar-28
OGP DRK-12 N P4-Sept-24 (Mo, OCP-DAKT2-1016_Sep2d) Gep-25
OGP DRK-3.5 Z3-Bepi-24 (Mo, OGP-DAKS 5-1248_Sep2d) Sep-25

[ Teleence Frobe ERAOVE 10-Jan-25 (Mo, EX3-7349_Jangs) Jan-26

| DAEdip 17-Apr-25 (Mo, DAEAip- 1836_Apras) Aprah
Eacondary Slandards D Chick Datn (in house] Scheduled Chack
AGAD Satup 1 SH: 1000 ZT-Way-25 (M. BI5-ALAD_Source_Box-250527) | Mey-26

| Signal Generalol HAS SME1DDA SN: 162061 | 27-May-25 (No. 675-CALTE-54586-250527) May-26
Migmalch; ShA | BA: 1102 24-AprE5 [No. BE75MiEmalch_GMA-C50424] Aprg
DCF DAK-12 SH: 1029 27-Feb-25 (No. OGP-DAK1 2-1029_FabZE) Feb-26.
DCF DAR-0.5 | B 1336 05-Doc-24 [No, DCP-DAKE 5 _Dec24) Dec-25

Mame Funclion WB

Calibrated by Kradimir Franjc Laboratory Tachnaician /{(/
Appiowed by Sven Kahn Technical Managar (2_-_’(

Isgued: September 1, 2025
Thie calbration cerlificata shall not be reprodieced except in full withou! written approval of the aboralary,
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Calibration Laboratory of {Q‘\;_,j} et
S{:hmld & Partner i c Servizio svizzeno di laralura
Engineering AG L S swiss Callbration Service
Zeugheusstrasss 43, BOD4 Zurich, Swilzertand '“‘raﬁ,\‘.\f
Accredited by the Swiss Accrediation Service [SAS) Accreditation No.: SCS 0108

The Swiss Accredilation Service is one of the signalories to the EA
Multilateral Agreement for the recognition of calibration certificates:

Glossary

TSL lissue simulating Bouid
ConvF  sensitivity in TSL/ MORM x,y.2
MIA not applicable or not measured

Calibration is Performed According to the Following Standards

« [EC/EEE 82209-1528 "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 - Parl 1528: Human Modats,
Instrumentation And Procedures (Frequency Range of 4 MHz 1o 10 GHz}*, October 2020

+ KDB 865664, “SAR Measuremant Requirements for 100 MHz to 6 GHz"

Additional Documeniation

« DASY System Handbook

Methods Applied and Interpretation of Parameters

-

Maasurement Conditions: Further details are available from the Validation Report al the end of the cerlificate. All igures
stated in the cartilicate are valld at the frequency indicated.

Antanna Paramaters with TSL: The dipola is mounted with the spacer to position its feed point exactly below the canter
marking of the ial phantom section, with the arms oriented parallel to the body axis.

Fegd Foint Impedance and Refurn Loss: These parameters are measured with the dipele positioned under the liguid filled
phaniom. The impedance stated is transformed fram the measurement at the SMA connactor 1 the feed point. The Return
Loss ensures low reflecled power. No uncertainty reguired.

Elecirical Dalay: One-way delay between ha SMA connector and the antenna fead poinl. No uncertainty required,

» SAR measured; SAR measured al the stated antenna inpui power.

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

SAR for nominal TSL parameters: The measured TSL parameters are used to caloulate the nominal SAR result

®

The reported uncertainty of measurement is stated as the standard uncertainty of measuremant multiplied by the
coverage factor k=2, which for 2 normal distribution correspends 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 Varsion DASYS Module SAR 16.4.0

Extrapolation Advanced Extrapolation

Phantom Pccudar Flat Phé.n!nm

Distance Dlpn.lle Center - TSL l o mm wilh spacer ]
Zoom Scan Resolution dx, dy = 5mm, dz = 1.5mm | Graded Ratio = 1.5 mm (£ direction)
Frequency 2600MHz + 1MHz _ J

HSL parameters at 2600 MHz

The follpwing parametars and calculations were applied.

Temperature Permhliuiiv . Conductivity I
Mominal HSL parameters 220°C 39:0 1.86 mho/m
Measured HEL parametars (22,0 +02)'C 4976 £6% 2.00 mho'm +6%
HSL lemperature change during test =05°C .
SAR result with HSL at 2600 MHz
SAR averaged over 1 cm® (1 g) of HSL Condition
SAR for nominal HEL parameters 24 dBm inpll power ) 13.8 Wikg
SAA for nominal HSL parameters normalized Lo 1W 54.9 Whg £17.0% (k=2)
[sar averaged over 10 cm? (10 g) of HSL Condilion I
SAR for nominal HSL parameatars 24 dBm input power | 617 Wikg
SAR for nominal HSL parameiers | normalized to W 2486 Wikg £16.5% (k=2)
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with HSL at 2600 MHz

Impedance 4850130

Beturmn Loss -34.0 dB

General Antenna Parameters and Design

["Elzcirical Delay (one direction) | R ]

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

The dipele is made of standard semirigid coaxial cable, The center conductor of the leeding line is direclly sohnecied to
the secand arm of the dipole. The anienna is therefore short-circuited for DC-signals. On some of the dipoles, small and
caps are added to the dipale arms in order to improve matching when loaded according 1o the position as axplained in the
“Measurement Conditions” paragraph. The SAR data are not allected by this change. The overall dipole length is still according
to e Standard, Mo exceasive force must be applied 1o the dipols arms, because they might bend or the soldered connections
near the feedpoint may be damaged

Additional EUT Data

Manutactured by SPEAG
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System Performance Check Report
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Impedance Measurement Plot for HSL
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Client SHENZHEN LCS Certificate No:  23J02Z80106
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1046

Calibration Procedure(s) FE-Z11-003-01

Calibration Procedures for dipole validation kits

Calibration date: QOctober 23, 2023

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). 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)°Cc and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 15-May-23 (CTTL, No.J23X04183) May-24
Power sensor NRP6A 101369 15-May-23 (CTTL, No.J23X04183) May-24
Reference Probe EX3DV4 | SN 3617 31-Mar-23(CTTL-SPEAG,N0.Z23-60161) Mar-24
DAE4 SN 1556 11-Jan-23(CTTL-SPEAG,N0.Z23-60034) Jan-24
Secondary Standards ID # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 05-Jan-23 (CTTL, No. J23X00107) Jan-24
NetworkAnalyzer E5071C | MY46110673 10-Jan-23 (CTTL, No. J23X00104) Jan-24

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer “ |

Reviewed by: Lin Hao SAR Test Engineer Tﬁﬁ)%

Approved by: Qi Dianyuan SAR Project Leader .%@_:@_/

Issued: October 31, 2023
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) 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-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 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.

o FElectrical Delay: One-way delay between the SMA connector and the antenna feed point.
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.

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

DASY Version DASY52 52.10.4

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

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)
5250 MHz + 1 MHz

Frequency 5600 MHz + 1 MHz
5750 MHz + 1 MHz

Head TSL parameters at 5250MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 359 4.71 mho/m
Measured Head TSL parameters (22.0+0.2)°C 35716 % 4.75 mho/m 6 %
Head TSL temperature change during test <1.0°C - -

SAR result with Head TSL at 5250MHz

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

SAR measured 100 mW input power 7.82 Wikg

SAR for nominal Head TSL parameters normalized to 1W 78.1 W/kg * 24.4 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.22 Wikg

SAR for nominal Head TSL parameters normalized to 1W 22.2 W/kg * 24.2 % (k=2)
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Head TSL parameters at 5600MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.5 5.07 mho/m
Measured Head TSL parameters (220%0.2)°C 35116 % 5.14 mho/m + 6 %
Head TSL temperature change during test <1.0°C - i
SAR result with Head TSL at 5600MHz
SAR averaged over 1 cm’ (1) of Head TSL Condition
SAR measured 100 mW input power 8.20 Wikg

SAR for nominal Head TSL parameters normalized to 1W 81.9 Wikg * 24.4 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.31 Wikg

SAR for nominal Head TSL parameters normalized to 1W 23.1 Wikg £ 24.2 % (k=2)

Head TSL parameters at 5750MHz
The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 354 5.22 mho/m
Measured Head TSL parameters (22.0+0.2)°C 349+6% 5.30 mho/m £ 6 %
Head TSL temperature change during test <1.0°C eme -

SAR result with Head TSL at 5750MHz
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.76 Wikg
SAR for nominal Head TSL parameters normalized to 1W 77.4 Wikg * 24.4 % (k=2)
SAR averaged over 10 ¢’ (10 g) of Head TSL Condition
SAR measured 100 mW input power 2.17 Wikg
SAR for nominal Head TSL parameters normalized to 1W 21.6 Wikg * 24.2 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impedance, transformed to feed point 49.90- 3.71jQ

Return Loss - 28.6dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 55.30+ 0.26jQ

Return Loss - 25.9dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point 54.60+ 1.18jQ

Return Loss - 26.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.105 ns —I

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
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DASYS5 Validation Report for Head TSL Date: 2023-10-23

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1046
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz
Medium parameters used: f = 5250 MHz; o = 4.752 S/m; & = 35.73; p = 1000 kg/m?3
Medium parameters used: f = 5600 MHz; ¢ = 5.135 S/m; & = 35.13; p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; ¢ = 5.301 S/m; & = 34.91; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY5 Configuration:

o Probe: EX3DV4 - SN3617; ConvF(5.5, 5.5, 5.5) @ 5250 MHz; ConvF(5.01,
5.01, 5.01) @ 5600 MHz; ConvF(5.15, 5.15, 5.15) @ 5750 MHz; Calibrated:
2023-03-31

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

« Electronics: DAE4 Sn1556; Calibrated: 2023-01-11

« 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 /Pin=100mW, d=10mm, f=5250 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 66.26 V/m; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 31.8 W/kg

SAR(1 g) = 7.82 Wikg; SAR(10 g) = 2.22 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 =65.1%

Maximum value of SAR (measured) = 18.4 W/kg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 68.69 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 36.7 W/kg

SAR(1 g) = 8.2 W/kg; SAR(10 g) = 2.31 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 62%

Maximum value of SAR (measured) = 20.1 W/kg
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 69.29 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 36.1 W/kg

SAR(1 g) = 7.76 Wikg; SAR(10 g) = 2.17 W/kg

Smallest distance from peaks to all points 3 dB below = 7.4 mm

Ratio of SAR at M2 to SAR at M1 = 60.8%

Maximum value of SAR (measured) = 19.3 W/kg

-8.49
-16.99 . R
-25.48

-33.98

-42.47

0B = 19.3 W/kg = 12.86 dBW/kg
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Impedance Measurement Plot for Head TSL

[ Tr1 s11 Log Mag 10.00de/ rRef 0.000dB (FL]
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Client . SHEMNZHEN LCS Certificate No: 25J02Z000060
Object DAE3 - SN: 373
P
Calibration Procedure{s) FF-711-002-01
Calibration Procedure for the Data Acquisition Electronics
{DAEX)
Calibration date; February 17, 2025
This calibration Cerificate documents the traceability o nationad standards, which realize the physical units of
measuremants(Sl). The measuremants and the uncertainties with confidance probakbdity are given on the following
pages and are part of the cerificata.

AR calibrations have been conducted |n the closed laboratory facility: envirenment temperature(22:2)T and
Fismidity=T0%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards D Cal Date(Calbrated by, Certificate MNo.) Scheduled Calibration
Process Calibrator 753 | 1871018 11-Jun-24 (CTTL, Mo 24002 X005147T) Jun-25

Hame Function Signature
Calibrated by: Yu Zongying SAR Test Engineer ﬁiﬁg\—
Reviewed by- Lin Jun SAR Test Engineer - 3
Approved by: Qi Diamyuan SAR Project Leader

Iesued: February 17, 2025
This calibration cerificate shall not be reproduced sxcept in full without written approval of the laboratory,
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E-reeil gl G, o S i eaicl gk on
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 - Comeenies Resolution nominal

High Farngs: LS8 = BV, full ramge = =10 .+ 300 m
Low Range LS8 = Biny, full range = i T =3my
DASY messurement paramelens: Aubo Zemo Time, 3 sac; Masauring time: 3 sec
Calibralion Faclors X ¥ i
High Range 402 BE2 £ 0.15% (k=2) | 403 258 + 0.15% (k=2 | 402 715 = 0.15% (k=2)
Low Range 392030 +0.7% (k=2) | 397688 £ 0T (k=2] | 393416 £ 0.T% (k=2)
Connector Angle
— -
| Connector Angle 1o ba usad in DASY systam Ll o I §|
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Otbfect EX30V4 - 5N : 3805
Calibration Procedirs(s) FF-211-004-02

Calibration Procedures for Dosimetric E-field Probes
Calibration date: February 25, 2025

This calibration Cerificate documents tha traceabiity 1o naticnal standards, which realize the physical units of measurements) 57 The
measuraments and the uncarmmties with confidencs probabiity ae givan on the following pages and are pari of the cerlificate

Al ealibrations have been conducted in the dosed taboratary Tacilty: anvironman! temparabeo(zes3c and humidity-<70%.
Cafibration Equipment used (MATE critical for calibration)

| Primary Standards Y Cal Dale{Calibrated by, Gertificate No.)  Scheduled Calibration
Powar Mater NRPZ 106277 18-0ct-24(CTTL, Mo, 24J02X101456) Dct-25
Powear sensar  NRPAS 104251 18-0cl-24(CTTL, Ho. 2402 101459) Oct-25
Power sensor  NRPES 104262 18-0ct-24(CTTL, Mo, 24J02%101489) Cct-28
Reference  10dBAttenuator 1BNSOV- 1008 22-Jan-25(CTTL, Mo 25J02X000455) Jan-27
Aefarance  20dBAtteruator 1BNSOW-2008 22-Jan-25(CTTL, Mo 25J025000466) Jan-27
Refarenca Probs  EX30V4 SN 7307 28-May-24{SPEAG, Mo EX-T307_May24) May-25
DAE4 SN 1585 16-Aug-24(SPEAG, No DAE4-1585_Aug2d) Pug-25
Secondary Standards oW Cal Dato(Calibrated by, Certificabe Mo.) Schoduled Calbration
SignalGenersice MGITO0A | E201052605 12-Jun-24{CTTL, No.24J02X005418) Jun-25
SignalGenaraios  APSINZSG | 181-33ABDOTDO-1B58  26-Mar-24{CTTL, No_24J02XD0Z456) Mar-25
Matwork Analyzer ESQTIC MY48110673 18-Dec-24(CTTL, No.24J023103832) Diac-25
Reforence  10dBAtenuator BT0S20 1-May-2HCTTL, No. J2END4061) May-25
Reference  20dBAenuator BTOR6T 1-May-23CTTL, No J2XX04062) May-25
oce DAKS 5M 0015 06-0ct-24(SPEAG, No. DCP-DAKS-0015_Dct2d)  Oct-25

Mama Function Signature.
Calinrated by Yu Zongying “W ﬁ‘ 3 r_“fl: Ty o

el 2 Lin Jun SAR Test Enginer

Approwed by Qi Dianyuan SAR Project Leader

This cabbratio certficate shall rat be repoduced sxcept in full without writlen aparval of the laboratary,
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Glossary:
TSL fissue simulating liguid
NORM:x, Y,z sensitivity in free space
ConvF senaitivity in TSL § NORMx,y.z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent lineanzation parameters

Palarization @ @ rotafion around probe axis _
Palarization & @ rotation around an axis that is in the plane normal to probe axis (& measurement center), |

B=0 is mormal to probe aas

Connactor Angle  information used in DASY system to align probe sensaor X to the robot coordinate sysiem
Calibration is Performed According to the Following Standards:
a) IEEE Sid 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged

Specific Absorption Rate (SAR) in the Human Head from Wireless Communicafions Devices;
Measurement Techniques®, June 2013

b) IEC 62208-1, “Measuremant procadure for the assessment of Specific Absorplion Rate (SAR) from

hamd-held and body-mounted devices used next to the ear (fraquency range of 300 MHz to § GHz)",
July 2018

c} IEC 62208-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless communication

devicas used in close proximity to the human body (frequency range of 30 MHz o § GHz)", March
2040

d) KDB BE5664, "SAR Measurement Requirements fior 100 MHZ to 8 GHz"
Methods Applied and Interpretation of Parameters:

NORMY ¥ 2! Azsassed for E-field polareation 8=0 (f2000MHz in TEM-cell, > 1800MHz: waveguida).
WORMx v,z are only intermediate values, i 8, the unceriinties of NORM:x, v,z does not effect the

£ field uncertainty inside TSL (see below ConvF).

NCRM{ 2 = NORMx, y.z* frequency_response (see Frequency Response Char). This
limearization is implemented in DASY4 software varsions later than 4.2, The uncertainty of the
frequency response is included in the stated wncertainty of ConvF,

OGPy v z: DOP ara numerical Bnearization parameters assessed based on the dala of power sweep
ime uncertamty required). DCP does not depand on frequency nor media.

PAR: PAR is the Peak io Average Ratio that is not calibrated but determined based on the signal
charactenstics.

A,z Br e Cx ez ViRx, p A B.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequancy nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode,

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperatura
Transfer Sandard for fs800MHz) and inside waveguide using analytical field distributions based on
power measurements for f =800MHz The same setups are used for assessmant of the paramasters
apphed for boundary compensation (alpha, depth) of which typical uncerainty valued are given
These parameters are used in DASY4 software to improve probe accuracy closa to the boundary
Tha sansitivity in TSL cormesponds to NMORMyx,yz* ConvF whereby the uncertainty corraspands 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 tos100MHz

Spherical isofropy (30 deviation from isofropy). in a field of low gradients realized using a flat
phamam exposed by a patch antanna.

Sensar Offsel The sensor offset corresponds to the offset of wirtual measuremeant center from the
probe tip (on probe axis). Mo lolerance required,

Conmector Angle; The angle is assessed using the information gainad by determining the NORMy
{no uncertainty required).
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3805

Basic Calibration Parameters

1 ‘Sensor X Sensor Y Sensor Z Unc (k=2) |
Norm{pVi{Vim)?)* 0.50 063 0.45 +10.0%
DCP{mV)" 100.8 a7.5 [ 101.1

Modulation Calibration Parameters
(]]s] Communication A [ B8 c

D VR Unc®
System Name dB dBJ v dB8 my (k=2)
o CW X 0.0 0.0 1.0 0.00 1755 | +2.1%
Y 0.0 0.0 1.0 196.5
Z |00 0.0 1.0 162.5

The reported uncertainty of measurement is stated as the standard uncertainty of
Measuremeant multiplied by the coverage factor k=2, which for a nomal distribution

Corresponds to a covarage probability of approximately 95%.

4 The uncertainties of Marm X, ¥, Z do not affect the E*-feld uncerainty inside TSL (sea Fage 4).
8 Numerical linsarization parameter: uncenainty not

E Uncertginly is determined using the max. deviation from IInMr nasponse apphing rectangular distribution
and is exprassed for the square of the hald value.
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:3805

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity Depth® | Unct.
LPAY Permittivity © (8im)* e oy ] o (mm) | (k=2)
750 4139 0.89 9.48 9.48 948 | 010 | 167 | +12.7%
835 415 0.50 908 | 908 | 508 | 043 | 140 | £127%
1750 40.1 1.37 8.14 814 B4 | 023 | 1142 | £12.T%
1800 40.0 1.40 7.80 7.80 780 | 023 | 108 | +127%
2000 400 1.40 7.86 7.86 7.85 024 | 102 | +127%
2300 39.5 1.87 7.68 7.68 7.68 063 | 071 | +12.7% |
2450 192 1.80 7.43 7.43 743 | 0653 | 072 | +12.7%
2600 39.0 1.96 7.25 7.25 725 | 085 | 0687 | +12.7%
3300 8.2 M 685 6.85 £.95 0.50 0.82 | +139%
3600 ars 2.01 670 | 670 | 670 | 035 | 120 | +139%
3700 37 312 646 | 645 645 | 035 | 1.30 | +13.9%
3900 375 3.32 642 | 642 | 642 | 036 | 1.60 | +139%
4100 7.2 153 6.50 5.50 650 | 040 | 120 | +139%
4200 3T 3.63 5.30 6.30 6.30 0.40 | 136 | +13.9%
4800 36.4 436 6.18 6.18 6.18 080 | 1.20 | +13.9% |
5250 B/ | 4N 5.38 5.36 636 | 040 | 150 | +13.9%
600 | 366 5.07 474 | 474 | 474 | 055 | 120 | +1398%
5750 36.4 522 4.86 486 | 486 | 055 | 120 | +139%

& Fraquency validity above 300 MHZ of £100MHz only applies for DASY w4.4 and higher (Page 2), else it is restricled 1o
+50MHz. The uncartainty is the RSS of ConvF uncartainty 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. Abowe 5 GHz frequency validity can be extended to £ 110 MHz

FAL frequency up to 6 GHz, the validity of tssue parameliers (8 and @) can be relaxed to 210% if liquid compensation
formula is appled to measured SAR valuas. Tha uncarainty is the R5S of the Cedan uncértainty far indicated target
tissie parameters

4 plpha/Depth ane delermined dunng calibration, SPEAG warranis thal (he remaineng deviation due ba tha boundary
eflect after compensation is always less than £ 1% for frequencies balow 3 GHz and below + 2% for the frequencias
bebween 36 (GHz &t any distence langer than half the probe fip diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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14| |
1.3 -
1.2

1.1
1.0 ™ === -E-r—"—"'i' —p — |
0.9
0.8 :- |
0.7 '

Freguency response(nor malized)
r
|
|
I

0.6

= |
0.5
i 500 1000 1500 2000 2500 3000
flMHz]

*TEM *R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22

- § 0 3

-0.% |
-2.0 Ll | S
-1%0 -100 -Z50 [a] S0 100 LSO
Pl =]
= A00OMHZ = EDOMEHE = LETDOR = = ZE0DOMME
Uncertainty of Axial lsotropy Assessment: £1.2% (k=2)
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Dynamic Range f(SARneaa)
(TEM cell, f = 900 MHz)

Input Signal[uVv]

[__—® notcompensates = comparsama |
Uncertainty of Linearity Assessment: £0.9% (k=2)
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Conversion Factor Assessment
f=750 MHz, WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)
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Uncertainty of Spherical lsotropy Assessment: £3.2% (k=2)

Centificate Mo:25 102 200059 Page & of 9

= = Shenzhen LCS Compliance Testing Laboratory Ltd.
}:ﬁ%{l Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
HIEi e | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@Ilcs-cert.com | Web: www.Ics-cert.com
ﬁ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

S
EPage 57 of 57 FCC ID:2A6B4-F91 Report No.: LCSA01046089EB

r"x" m:nlm-m'
&77L sp e ag CAICT

Add: Mo 52 HoaYeanBei Rosd, Haidean Disrct, Betjing, 100191, China
Tel: +E6-10-63304613-21 1T
Esmail: emhimmiclsc.cn B W Al L en

DASY/EASY — Parameters of Probe: EX3DV4 - SN:3805

Other Probe Parameters

Sensor Arrangament Triangular

Connector Angle (°) 127.3
Mechanical Surface Dihl:_ﬁnn Mode enabled

;pﬂuil Surface Detection Mode disable
Probe Overall Length ) 33Tmm
Probe Body Diameter | 10mm
Tip Langth Smm
Tip Diameater 2.6mm
Probe Tip to Sensor X Calibration Point 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor £ Calibration Point il 1|1:
Recommended Measurement Distance frnm Surface i 1.4mm
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