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CALIBRATION CERTIFICATE
Dbject EX3DV4 - SN : 7557

Calibration Procadure(s) FF-711-004-02

Calibration Procedures for Dosimetric E-field Probes
Calibration daie: March 26, 2024

This calibration Cerlificate documents the traceability to national standards, which realize the physical units of measurements(S(}, The
measuremants and the uncerainties with confidence probabality are given on the following pages and are par of the certificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+43yC and humidity <70%

Calibration Equipment used (M&TE critical for calibraban)

Primary Standards D # Cal Date(Calibrated by, Gertificate No.)  Scheduled Calibration
Power Meter MRP2 10818 1i:Jun-23|:Cm. No.J23X05435) Jun-24
Power sensar  NRP-Z91 101547 12-Jun-23(CTTL, No.J23X05435) Jun-24
Power sensor  NRP-Z891 101 548 12-Jun-23{CTTL, Mo J23X05435) Jun-24
Refarence 10dBAllenuaion 1BNSOWVY-10dB 18-Jan-23(CTTL, No.J23X00212) Jan-25
Reference 20dBAlenualor 18MNE0VY-20dB 18-Jan-23(CTTL, No.J23X00211) Jan-25
Reference Probe  EX3DV4 SN 3846 31-May-23(SPEAG, Mo EX-3848_May23) May-24
DAES SM 1555 24-AUg-23(SPEAG, No.DAE4-1555_Aug23) Aug-24
Secondary Standards D& Cal Date{Calibrated by, Cerificste No ) Scheduled Calibraion
SignalGenarator MGaTO0A 6201052805 12-Jun-23{CTTL, Mo.J23X05434) Jun-24
Matwork Analyzer ES0TI1C MY 48110873 25-Dec-23{CTTL, No.J23X13425) Dec-24
Reference  10dBAttenuator BTO520 11-May-23(CTTL, No.J23X04081) May-25
Reference  20dBAttenualor BTO267 11-May-23CTTL, No.J23x04062) May-25
ocP DAK-12 SN 1174 25-0ct-23(SPEAG, No.OCP-DAK12-1174_0ct23) Ocl-24

Name Function Signature

Calibrated by: i Zéngyir SAR Tl Engineer

Reviewed by Lin Jun SAR Test Engineer ’W@

Appraved by: Qi Dianyuan SAR Project Leader M_/ '

Issued: March 29, 2024
This calibration certificate shall not be reproduced except in full without written approval of the labaratory.
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Glossary:
TSL tissue simulating liquid
NORMx,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
ABCD maodulation dependent linearization parameters

Polarization @ @ rotation around probe axis

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

8=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) IEEE Std 1528-2013, "IEEE Recommended Practice for Delermining the Peak Spatial-Averaged
Specific Absorption Rate (SAR) in the Human Head from Wireless Communications Devices:
Measurement Techniques”, Juna 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

c) |EC 62208-2, "Procedure to determine the Specific Abscrption Rate (SAR) for wireless communication
devices used in close proximity to the human beody (frequency range of 30 MHz to 6 GHz)", March
2010

d) KDE BE56564, “SAR Measurement Requirements for 100 MHz to 6 GHz"

Hathnd: Applied and Interpretation of Parameters:

NORMzx, v, z: Assessed for E-field polarization 8=0 (f<8900MHz in TEM-cell; f>>1800MHz: waveguide)
NORMz,y,z are only intermediate values, Le., the uncertainties of NORMyx,y.z does not effect the

E? field uncertainty inside TSL (see balow Cr.in'.rF}.

«  NORM{fx vz = NORMx,y.z® freguency_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,

« DCPx,yz: DCP are numerical linearization parameters assessed based on the data of power sweep
{no uncertainty required). DCP does not depend on frequency nor media.

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

s Axyz Bx.yz Cxyz:VRx.yz:ABC 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 voltage across the diode,

« 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 sensifivity 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 tox100MHEz.

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

+ Sensor Offset: The sensor offset corresponds to the offset of virtual measurement center from the
probe tip (on probe axis). Mo tolerance required

« Connector Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).
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DASY/EASY - Parameters of Probe: EX3DV4 — SN:7557
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Basic Calibration Parameters

Report No.:RDG241203001-20B

CAICT

i Sensor X Sensor Y __Sen_snr Z Unc (k=2)
Norm(pWV/Ii(Vim)*)* 0.60 0.64 0.49 | £10.0%
DCP{mV)" 100.8 88.3 100.3

Modulation Calibration Parameters

s) Coemmunication |.l'.- B C D VR | Unct

System Name dB dBpV | dB mYy (k=2)
0 cw X 0.0 0.0 1.0 0.00 102.7 +1.9%
Y 0.0 0.0 1.0 198.0
Z 0.0 0.0 1.0 165.4

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurement multiplied by the coverage factor k=2, which for a normal distribution

Corresponds to a coverage probability of approximately 95%.

A The uncertainties of Norm X, ¥, Z do not affect the E®-field uncertainty inside TSL (see Page 4).
8 Numerical linearization parameter: uncertainty not required. _
E Uncerainly is determined using the max. deviation from linear response applying rectangular distribution

and is expressed for the square of the field value.

Certificate No: 24022000066
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7557

Calibration Parameter Determined in Head Tissue Simulating Media

]

f [MHz]° Pn::::ﬂﬁ::lyF com:smh::tty ConvF X | ConvF ¥ | ConvF Z | Alpha® L;::; ::::
750 1.9 0.89 10.27 10.27 10.27 0.23 | 1.08 | +127%
835 4.5 0.90 9.88 9.88 9.88 018 | 1.28 | £12.7%
1760 40.1 1.37 8.28 8.28 8.28 028 | 1.00 | +12.7%
1900 40.0 1.40 7.92 7.92 7.92 032 | 094 | +12.7%
2000 40.0 1.40 7.95 7.95 7.95 031 | 0.98 | +12.7%
2300 9.5 1.67 7.60 760 | 760 | 056 | 072 | +127%
2450 39.2 1.B0 T.2T T.27 T.27 0.43 0.B7 +12.7%
2600 39.0 1.96 7.02 7.02 7.02 0.37 | 1.01 | +127%
3300 38.2 2.71 685 | 6385 6.85 045 | 097 | +13.9%
3500 37.9 29 . 6.65 6.65 6.65 040 | 1.09 | £13.9%
3700 37.7 312 .47 5.47 6.47 042 | 108 | +13.9%
3900 rs 3.32 6.2T 6.37 6.37 0.36 1.35 +13.9%
5250 35.9 471 5.25 5.25 5.25 045 | 135 | +139%
5600 355 5.07 463 4.63 4,63 0.45 1.40 +13.9%
5750 35.4 5.22 4.78 4.78 4.78 040 | 155 | +139%

© Frequency validity above 300 MHz of +100MHz only applies for DASY w44 and higher (Page 2), else it is resfricted 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 asseszsments 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 6 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 target
lissue 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 frequencies below 3 GHz and below £ 2% for the frequencies
between 3-0 GHz at any distance larger than haif the probe ’.]p diameter from the Doundary.

Certificate No:24J022000066 Page 4 of 9
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Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)
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Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Certificate No: 241022000066
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Receiving Pattern (®), 8=0°

f=600 MHz, TEM f=1800 MHz, R22
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Uncertainty of Axial [sotropy Assessment: +1,2% (k=2)
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Dynamic Range f(SARhead)
(TEM cell, f = 900 MHz)
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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) f=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:7557

Other Probe Parameters

Sensor Arranaement Triangular |
Connector Angle (°) : 161.2
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length - 337Tmm
Probe Body Diamet;r | 1ﬂrr_1m_
Tip Length 9mm
;p Diameter 2.5mm |
Probe Tip to Sensor X Calibration Polnt 1mm
Probe Tip to Sensor Y Calibration Point 1mm
Probe Tip to Sensor Z Calibration Point 1mm
Recommended Measurement Distance from Surface 1.4mm

Centificate No: 241022000066 Page 9 of 0
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CALIBRATION CERTIFICATE
Object D750V3 - BN: 1166
Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipale validation kits
Calibration date: June 17, 2024

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements (S1). 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 facliity: environment temperalure (22+3)°C and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Powar Mater NRPZ 106276 17-May-24 {CTTL, Mo, J24X04107) May-25
Powar sensor MRPEA 101368 17-May-24 (CTTL, Mo, J24X04107) May-25
Reference Probe EX3DV4 | SN 7307 28-May-24{SPEAG, No. EX-T307_May24) May-25
DAE4 SN 1556 03-Jan-24{CTTL-SPEAG, No.24J02Z8000:2) Jan-25
Secondary Standards Io# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Genarator E4438C | MY49071430 25-Dec-23 (CTTL, Mo, J23X13426) Dec-24
MetworkAnalyzer ESOTIC | MY46110673  25-Dec-23 (CTTL, Mo, J23X13425) Dec-24
OCP DAK-3.5(weighted) | 1040 22-Jan-24(SPEAG, No. OCP-DAK3 5-1040_lan24) Jan-25

Mame Function Signature

Calibrated by: Zhao Jing SAR Test Engineer £ E N

Reviewed by: Lin Jun SAR Test Engineer o —w_q]._

Approved by: Qi Dianyuan SAR Project Leader Rt e

Issued: June 22, 2024
This calibration cedificate shall not be reproduced except in full without written approval of the laboratory,

Certificate MNo: 240220003 5% Page | of 6
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Glossary:
T5L tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
NIA 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) KDE 8656864, "SAR Measurement Requirements for TUU MHZ 16 & GHZ'

Additional Documentation:
o) DASY4/S System | landbook

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.

s Feed Point Impedance and Return Loss' These parametars are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connector ta the feed peint. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

+« SAR for nomingl TSL parameiers: The medsured TSL paramelens aie used o caloulate 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%.

Certificate Mo: 241027000359 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DABY Version LIALYSHZ va210.4
Extrapolation Advanced Extrapolation
Phantom Tripla Fial Phaniem 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
| Zoom Scan Resolution dx, dy, dz = 5 mm L
| Frequency 750 MHz £ 1 MHz
Head TSkL paramstars
The following paramebers and calculations were applied.
Temperature Parmittivity Conductivity
Muiinal | lead TOL paramatars 200 'G 4109 0,82 mha'm
Measured Head TSL parameters (22.0+02)°C 41.T+6% 0.87 mhaim £ & %
Head TSL temperature change during test =1.0°C 3 -
SAR result with Head TSL -
SAR averaged over 1 cm (1 g) of Head TSL Condition
SAR measurad 250 mW Input power 2.08 Wikg
SAR for nominal Head TSL parameters narmalized to 1W B.45 Wikg £ 18.8 % (k=2) .
SAR averaged over 10 car' (10 g) of Head TSL Condition
SAR measured 250 mW inpul power 1.38 Wikg
ionalioed o 1%

.60 Wikg & 16:7 % (id) |

SAH fr naminEl Mugy TEL paanmies

Certificate Mo: 24J02Z00035%
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Appendix (Additional assessments outside the scope of CNAS L0570)

Anlenna Paramweles wilh Head T3L

Impedance, transformed to feed point | 51.00)- 4 BB
Return Loss | - 26.5d8

General Antenna Parameters and Design

Electrical Delay (one direction) 0.938 ns

Aftar long term use with 100W radiated power, only a slight warming of the dipale near the feed-point can
b measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feading line |= directly
connected to the second arm of the dipole. The antenna s therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in crder to improve matching when loaded
according to the position as axplained 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 forca 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

Manufaciured by SPEAG

Certificate Mo: 24J02Z000359 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2024-06-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750%3 - SN: 1166
Communication System: UID 0, CW; Frequency: 750 MHz
Medium parameters used: f= 750 MHz; o = 0.871 8/m; & = 41.65; p= 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7307; ConvF(9.25, 9.17, 10.18) (@ 750 MHz; Calibrated:
2024-05-28

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

» Electronics: DAE4 Snl556; Calibrated: 2024-01-03

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

« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (Tx7x7) (7Tx727 ) Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 54.77 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 2,99 Wikg

SAR(1 g) = 2.08 W/kg; SAR(10 g) = 1.38 Wkg

Smallest distance from peaks to all points 3 dB below = 17.1 mm

Ratio of SAR at M2 to SAR at M1 = 659.6%

Maximum value of SAR (measured) = 2.71 Wika

dil
o
-2.05
-4l

-6.14

8.8

-10.23

0dB = 2.71 Wkg = 4.44 auw,/kg

Certificate No: 24J02Z000359 Page 5 of 6
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No:  Z23-60070

CALIBRATION CERTIFICATE

Object DB35V2 - SN: 445

Calibration Procedurea(s) FF-Z11-003-01

Calibration Procedures for dipole validation kils
Calibration date: February 10, 2023

Thiz ralibratinn Carificaie dnciiments the tracrahility to national standards. which realize the phwsical units of
measurements (S1), The measurements and the uncertainties with confidence probability are given on the following
pages and are part of the certificate.

&ll calibrations have been conducted in the closed laboratory facility: environment temperature (22¢37C and
humidity<70%.

Calibration Equipment used {M&TE critical for calibration)

Frinsary Slandands 10 Cal Dats (Galibrated by, Gerificole Mo, ) Bohedulod Calibrotion
Power Meter MRPZ 106276 10-May-22 (CTTL, No.J22X03103) May-23
Power sensor NRPBA 101359 10-May-22 (CTTL, No.J22X03103) May-23
Reference Probe EX30DV4 | SN 7484 19-Jun-23 (CTTL-SPEAG Mo Z22-80565) Jan-24
DAE4 SN 1556 11-Jan-23(CTTL-5PEAG Mo.Z23-60034) Jan-24
Secondary Standards ID# Cal Date {Calibrated by, Certificate Mo.) Scheduled Calibration
Signal Generalor E4438C | MY49070393  17-May-23 {CTTL, No.J22X03157) Iay-24
MetworkAnalyzer ESO0T1C | MY46110673  10-Jan-23 (CTTL, No. J23X00104) Jan-24

Mame Function Sign ature

Calibrated by: Zhao Jing SAR Test Engineer ;

Reviewed by: Lin Hao SAR Test Engineer : ‘d#r?%

Approved by: Qi Dianyuan SAR Project Leader — s -

Issued: February 14, 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
MNIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEC/|[EEE 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 Decumentation:
c) DASY4/5 Systerm Handbook

Methods Applied and Interpretation of Parameters:

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

s 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.

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

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

Certificate No: Z23-60070 Page 2 of &
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Measurement Conditions
DASY syslem configuralion, as far as not given on page 1

DASY Version DASY52 V52.10.4
Extrapaolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5mm
Frequency 835 MHz £ 1 MHz
Head TSL parameters
The following paramaters and calculations were applied,
Temperatura Permittivity Conductivity
Mominal Head TSL parameters 220°C 41.5 0.90 mho'm
Measured Head TSL parameters (220£02)°C 407 6% 0.90 mho/m + 6 %
Head TSL temperature change during test =1.0°C e —

SAR result with Head TSL

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

SAR measurad 250 mW input pawer 2.40 Whkg

SAR for nominal Head TSL parameters normalized 1o 1W 9.53 Wikg = 18.8 % (k=2)
SAR averaged over 10 o’ {10 g} of Head TSL Condition

SAR measurad 250 mW input power 1.57 Wikg

SAR for nominal Head TSL parameters normalized 1o 1W 6.25 Wikg £ 18.7 % (k=2)

Certificate No: £23-600°70 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 51.90- 8.07j02

Return Loss - 21.84B

General Antenna Parameters and Design

Electrical Delay (one diraction) 1.306 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected lo the second arm of (he dipole. The antenna is therefore shorl-circuited for DC-signals. On some
af the dipoles, small end caps are added to the dipole arms in erder lo 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 dipale length is still according to the Standard.

Mo excessive force musl be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufaciured by SPFEAG

Centificate Moz £23-60070 Page 4 of &
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Tel: +86-10-62W633-2117
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DASYS Validation Report for Head TSL Date: 2023-02-10
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN: 445
Communication System: UID 0, CW; Frequency: B35 MHz
Medium parameters used: = 835 MHz; o = 0.904 8/m; - = 40.71; p = 1000 kg/m’
Phantom section: Right Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

+ Probe: EX3DV4 - SNT464; ConvF(10.26, 1026, 10.26) @@ 335 MHz; Calibrated:
2023-01-19

«  Sensor-Surface: 1.4mm [ Mechanical Surface Detection)
+ Elcctronics: DAE4 Sn1556; Calibrated: 2023-01-11

« Phantom: MFP_V5.1C (20deg probe tilty; Type: QD 000 P51 Cx; Serial: 1062
» DASYS2 52.10.4(1535); SEMCAD X 14.6.1(7501)

Dipole Calibration/Zoom Scan (Tx7x7) ( Tx7x7 ¥ Cube 0 Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 55,51 VW/im:; Power Drift=-0.01 dB

Peak SAR (extrapolated) = 3.83 Wikg

SAR(] g) = 2.4 W/kg; SAR(10 g) = 1.57 Wikg

Smallest distance from peaks to all points 3 dB below = 16.2 mm

Ratio of SAR at M2 to SAR at M1 = 63.2%

Maximum value of SAR (measured) = 3.30 W/kg

212
-4.24
-B.35

-8.47

10,59 el
0dB = 3.30 W/kg = 5.19 dBW/kg

Certificate No: Z23-60070 Page 5 of &
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Impedance Measurement Plot for Head TSL

I 7rl 511 Log Mag L0, 00dE/ et o.000de [Fi]
Y g%, 00000 MHE 31,614 do
b,

0,000 _ —

P 511 Swith (R+ix) Scale 1.000u [F1 pel]
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Client BACL Certificate No: 24J02Z000360
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1140

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

Calibration Proceduras for dipola validation kits

Callbration data: June 17, 2024

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 an the following
pages and are part of the certificate.

All callbrations have been conducted in the closed laboratory facility: anvironment temperature (2243pC and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date :Cdihrataq_tr_y;{:arﬁﬁcatu Mo.) Scheduled Calibration
Power Mater NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Powar sansor NRPEA 101369 17-May-24 (CTTL, No. J24X04107) May-25
Raference Probe EX3DV4 | SN 7307 28-May-24(SPEAG, Mo. EX-T307_May24) May-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02280002) Jan-25
Secondary Standards D& Cal Date (Calibrated by, Cerificate No.) Scheduled Callbration
Signal Generator E4438C | MY49074430 25-Dec-23 (CTTL, No. J23X13426) Dec-24
MatworkAnalyzer ESOTIC | MY46110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24(5PEAG, No. DCP-DAKI.5-1040_Jan24 ) Jan-25

Mame Function Signature

Callbraled by: Zhao Jing SAR Test Engineer T 1

N Lin Jun SAR Test Engineer = —-VE,[.

Approved by: Qi Dianyuan SAR Project Leader T

lesued: June 22, 2024
This calibration certificate shall not ba reproduced axcept in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y.z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:
a) IEC/IEEE 62209-1528, "Measurement Procedure for The Assessment of Specific Absorption

b)

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 BES664, "SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:

c)

DASY4/5 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 pasilion its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Foint Impedance and Return Loss: These parameters are measurad 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.

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

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

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

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

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

Certificate No: 24J02Z000360 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

Report No.:RDG241203001-20B

CAICT

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, ¢z = 5 mm
Frequency 1750 MHz £ 1 MHz
Head TSL parameters
Thae following parameters and calculations were applied,
Temperabure Permittivity Conductivity
Mominal Head TSL paramaters 220°C 40.1 1.37 mha/m
Measured Head TSL parameters (220+0.2)°C 4A0TE5% 1.40 mhoim + & %
Head TSL temperature change during test <1.0"C — e
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g} of Head TSL Condition
SAR measurad 250 mW input pawer 9.08 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.0 Wikg * 18.8 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL Candition
SAR measured 250 mW Input power 4.88 Wikg
SAR for nominal Head TSL parameters normealizad fo 1W 19.4 Wikg £ 18.7 % (k=2)

Certificate No: 241022000360 Page 3 of &
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impadance, transformed fo feed point 47.20- 0.08[0

Retumn Loss - 30, 7d8

General Antenna Parameters and Design

Electrical Detay (one direction) 1131 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connectad to the sacond arm of the dipole. The antenna is therefore shori-circuited for DC-signals. On some
of the dipoles, small end caps are added o 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.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the fead-point may be damaged.

Additional EUT Data

Manufactured by J SPEAG

Certificate No: 240022000360 Page 4 of &
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DASYS Validation Report for Head TSL Date: 2024-06-17
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1140
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1750 MHz; o= 1.401 S5/m; & =40.73; p = 1000 kg/m*
Phantom section: Right Section

Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3IDV4 - SN7307; ConvF(7.9, 7.9, 8.54) @ 1750 MHz, Calibrated:
2024-05-28

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

s« Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

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

« DASYS2 52.10.4(1535); SEMCAD X 14.6. 14(7501)

Dipole Calibration/Zoom Scan (Tx7x7) (7x7x7)Cube 0: Measurement grid: dx=5mm,
dy=5mm, dz=5mm

Reference Value = 92.42 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 16.2 Wikg

SAR(1 g) =9.09 W/kg; SAR(10 g) = 4.88 W/kg

Smallest distance from peaks to all points 3 dB below = 9.5 mm

Ratio of SAR at M2 to SAR at M1 = 56,8%

Maximum value of SAR (measured) = 13.8 Wikg

13.24

i

-16.55

0dB = 13.8 W/kg = 11.40 dBW/kg

Centificate Mo: 24022000360 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Client: BACL Certificate No: 24022000361

CALIBRATION CERTIFICATE
Object D1900V2 - SN: 54206

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

Calibration Procedures for dipole validation kits

Calibration date: Junae 15, 2024

This calibration Certificate documents the traceability fo national standards, which realize the physical units of
measurameants (31). The measurements and the uncertainties with confidence probability are given on tha following
pagas and are part of the cerificate.

Al calibrations have been conducted in the closed laboratory facility: environment temperature (22:3FC and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Powar Matar NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Power sansor NRPEA 101369 17-May-24 (CTTL, No, J24X04107) May-25
Reference Probe EX30V4 | SN 7307 28-May-24(SPEAG, No. EX-T307_May24) May-25
DAE4 SN 1556 03-Jan-24(CTTL-SPEAG, No.24J02280002) Jan-25
Secondary Standards D # Cal Dale (Calibraled by, Ceriificate No.) Scheduled Calibration
Signal Generator E4438C | MY40071430  25-Dec-23 (CTTL, No. J23X13426) Dec-24
MetworkAnalyzer ES0TIC | MY46110673  25-Dec-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weightad) ] 1040 22-Jan-24({SPEAG, No.OCP-DAK3.5-1040_Jan24) Jan-25

MName Function Signature

Calibrated by: Zhao Jing SAR Test Engineor 8

Reviewed by: Lin Jun SAR Test Engineer ol

g & Qi Dianyuan SAR Project Leader o . N

Issued: June 22, 2024
This calibration certificate shall not be reproduced except in full without writtan approval of the laboratory.

Certificate Mo: 241027000361 Page 1| of 6




Report No.:RDG241203001-20B

&77I. 5 b ¢ a g CAICT
Sl  CALIBRATION LABORATORY —

Add: No.52 HuaYuanBei Road, Haidian Dhstrict, Beijing, 100191, China
Tel: +B6-10-62304633-2117

E-mail: cutl@chinattl.com hitpe/www.caictac.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
NIA not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |IEC/IEEE 62208-1528, “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 BE5664, *SAR Measurement Requirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

s 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
Comesponds to a coverage probability of approximately 95%.

Centificate No: 24J02Z000361 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as nat given on page 1.
DASY Varsion DASYS2 52104
Extrapolation Advanced Extrapalation
Phantom Triple Flat Phantom 5.1
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz £ 1 MHz
Head TSL parameters
Tha following parameters and calculations were applad.
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 20°C 40.0 1.40 mhatm
Measured Head TSL parameters (22.0+02)"C 41.2+8 % 1.41 mhaim £ 8 %
Head TSL temperature change during test =1.0"C —_ —
SAR result with Head TSL
I 1 :
| SAR averaged over 1 cmi {1 g of Head TSL Condition
SAR maasured 250 mW Input powear 9.76 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 30.2 Wikg £ 18.8 % (k=2)
SAR avaraged over 10 cm’ (10 g) of Head TSL Canditicn
SAR measured 250 mW Input power 5.13 Wikg
SAR for nominal Head TSL parameters nommalized to 1W 20.6 Wikg £ 18.7 % (k=2)

Certificate No: 24022000361
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

_Impedarm. fransformed fo feed point

51,10+ 6.24/0)
Retum Loss - 24.1dB
General Antenna Parameters and Design
Electrical Delay (one dirsction) [ 1.108 ns

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

be measurad,

The dipole is made of standard semirigid coaxial cable. The canter conductor of the feeding line is directly
canneciad to the second arm of the dipole. The antenna s therefore short-circulted for DC-signals. On somea
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 changa. The overall dipole length is still accarding to the Standard.

No axcessive 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

|_Munufnctl..|rad by

SPEAG

Certificate No: 241022000361 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2024-06-15
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d206
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; o = 1.405 S/m; &= 41.15; p = 1000 kg/m?®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI C63.159-2007)
DASYS Configuration:

« Probe: EX3DV4 - SNT307; ConvF(7.62, 7.62, 8.28) @ 1900 MHz; Calibrated:
2024-05-28

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

+ Electronics: DAE4 Sn1556; Calibrated: 2024-01-03

+ Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P31 Cx; Serial; 1062

« DASYS2 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7)Cube 0: Measurement grid: dx=>5mm,
dy=5mm, dz=3mm

Reference Value = 100.7 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 17.5 Wikg

SAR(1 g) = 9,76 W/kg; SAR(10 g) = 5.13 W/kg

Smallest distance from peaks to all points 3 dB below = 5 mm

Ratio of SAR at M2 to SAR at M1 = 56.6%

Maximum value of SAR (measured) = 14.9 Wkg

-3.4%
-6.490
-10.35

-13.80

-17.25
0 dB = 14.9 W/kg = 11.73 dBW/kg
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Impedance Measurement Plot for Head TSL

[Tr1 511 Log Wag 10.00dn, mef O.cuedb [Fi] = -
[¥1 %-000000 oHz <3408 de
0. 000w o
Sy e
e ——— | i e
o /,‘b/'"‘*‘r_
""-‘\\\\\_‘/
i
vl 511 Swith (AT Scale 1.0000 [#1 oel]
54 1,9000000 GHz 41.081 & 6.2373 0 S22.47-pM
f }/'
i“.
%
=
1 St L7 G IFEW 100 e Sop 2.1 GHe [l

Certificate No: 241022000361 Page 6 of &




Report No.:RDG241203001-20B

!‘-«- In Collabaration with o\gﬂ‘wﬂh epa 4 AT
E770: 0 e s 0  jiriimasiu CAICT
qi%; CALIBEATION

Add: No.52 HuaYuanBei Road, Haidian Disiriet, Beffing, 100191 0, b CNAS LOGTO

Tel: +86-10-62304633-2117

E-mail; cttli@chinatl com hizp: {wrarw, caiclac.cn

Client BACL Certificate No: 24J02Z000362
CALIBRATION CERTIFICATE
Object D2450V2 - SN: 870
Calibration Procedura(s) FE-Z11 o1

Calibration Procedures for dipole validation kits

Calibration date: June 15, 2024

This calibration Certificate documents the traceabllity to national standards, which realize the physical units of
measurements (S1). The measurements and the uncerainties with confidence probability are given on the following
pages and are part of the carificate.

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

Calibration Equipment used (M&TE critical for calibration)

| Primary Standards ID # Cal Dale (Calibrated by, Certificate No.) _ Scheduled Calibration |
Power Meter NRP2 106276 17-May-24 (CTTL, No. J24X04107) May-25
Powar sensor NRPEA 101389 17-May-24 (CTTL, Na. J24X04107) May-25
Reference Probe EX3DV4 | SN 7307 28-May-24{SPEAG, No. EX-7307_May24) May-25
DAE4 SN 1556 03-Jan-24{CTTL-SPEAG, No.24.J02Z80002) Jan-25
Secondary Standards ID# _Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430  25-Dec-23 (CTTL. No. J23x13428) Dec-24
MetworkAnalyzer ESOTIC | MY46110673  25-Dac-23 (CTTL, No. J23X13425) Dec-24
OCP DAK-3.5(weighted) 1040 22-Jan-24{SPEAG, No OCP-DAK3.5-1040_Jan24) Jan-25
Mame Function Signalure

Calibraied by: Zhao Jing SAR Test Engineer v -ti fj

Reviewed by: Lin Jun SAR Test Engineer S

Approved by: Qi Dianyuan SAR Project Leader Cﬂ?l?‘___.__,.

Issued: June 22, 2024
This calibration certificate shall not be reproduced excapt In full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMa,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:

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

s 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.

s Feed Point Impedance and Retumn Loss: These parameters are measurad 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.

» Eleclrical Delay: One-way delay betwsen the SMA connector and the antenna feed point.
No uncertainty required.

* 5AR measured: SAR measured at the stated antenna input power.

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

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

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

Certificate No: 24J02Z000362 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS2 52.10.4
Extrapolation Advanced Extrapolation
Phantom Tripte Flat Phantomn 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Temperatura | Parmittivity Conductivity
Nominal Head TSL pumrr_nhrT 20°C 3.2 1.80 mha'm
Msasurad Head THL parameters (22.0£0.2)°C 39146% | 1.80 mhoim =6 %
Head TSL temperature change during test <10°C — =

SAR result with Head TSL
SAR averaged over1 cm’ (1 @) of Head TSL Caondition
SAR measured 250 m'W input powar 13.3 Wikg
SAR for nominal Head TSL parameters nosmalized to 1W 531 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Caondition
SAR measured 250 mW input power 6.24 Wikg
SAR for nominal Head TEL paramatars normalzed io W 24.9 Wikg £ 18.7 % (k=2)

Certificate No: 24J022000362 Page 3 of &
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed ta feed paint 53,80+ 5.00i0
Raturmn Loss - 24.4dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.066 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connecled to the second arm of the dipole. The antenna is therefore shon-circuited for DC-signals. On some
of the dipales, small end caps are added to the dipole arms in order to improve matching when loaded
according 1o 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.

Mo 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

Elanmmm by SPEAG J

Certificate Mo: 241027000362 Page 4 of &
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DASYS Validation Report for Head TSL Date: 2024-06-15
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V1 - SN: 970
Communication System: UID 0, CW; Frequency: 2450 MHz
Medium parameters used: f= 2450 MHz; o= 1.804 8/m; &= 39.05; p= 1000 kg/m®
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/TEC/ANSI C63.19-2007)
DASYS Configuration:

= Probe: EX3DV4 - SN7307; ConvF(7.37, 7.34, 7.95) (@ 2450 MHz; Calibrated:
2024-05-28

«  Sengor-Surface; 1. 4mm (Mechanical Surface Detection)

# Electronics: DAE4 Snl556; Calibrated:; 2024-01-03

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

« DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 101.7 Vim; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 26.1 Wikg

SAR(1 g) = 13.3 Wikg: SAR(10 g) = 6.24 Wikg

Smallest distance from peaks to all points 3 dB below = 8.2 mm

Ratio of SAR at M2 to SAR at M1 =51.7%

Maximum value of SAR (measured) = 21.7 Wikg

dB
1]

-4.25
850 |
|

-12.76

=17.01

i
-21.26

—
0dB = 21.7 Wykg = 12.36 dBW/kg

Certificate No: 24J022000362 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No: Z22-60329

CALIBRATION CERTIFICATE

Object D2600V2 - SN: 1162

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

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022
This calibration Cerificate documents the traceability to national standards, which realize tha 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)°C and
humidity=70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards D # Cal Date (Calibrated by, Certificate No.) Secheduled Calibration
Power Meter NRFP2 106277 24-Sep-21 (CTTL, No.J21X0B326) Sep-22
Power sensor  NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX30V4 | SN 7464 26-Jan-22(SPEAG,No.EX2-T464_Jan22) Jan-23
DAE4 SM 1556 12-Jan-22(CTTL-SPEAG, No.222-60007) Jan-23
Secondary Standards D # Cal Date (Calibrated by, Cerlificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430  13-Jan-22 (CTTL, No.JZZX00409) Jan-23
Metwork Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.JZZX00406) Jan-23

MName Function Signature

Calbraied by Zhao Jing SAR Test Engineer 7

Reviewed by Lin Hao SAR Test Engineer » ‘Tﬁﬁ%

Approved by: Qi Dianyuan SAR Project Leader 57?7%1__#-

Issued: August 26, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60329 Page 1 of 6
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
/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 Absarption

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 Reguirements for 100 MHz to 6 GHz"

Additional Documentation:
c) DASY4/5 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 fiat 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 phantem. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Retumn Loss ensures low
reflected power, Mo uncertainty required.

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

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

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

SAR for nominal TSL parameters: The measured TSL parameters are used fo 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
Cormesponds to a coverage probability of approximately 95%.

Cenificate No: £22-60329 Page 2 of 6
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Measurement Conditions

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

Report No.:RDG241203001-20B
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DASY Version DASYS2 52,104
Extrapolation Advancad Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquency 2600 MHz +1 MHz
Head TSL parameters
The follewing parameters and calculations were applied.
Temperature Pearmittivity Conductivity
MWominal Head TSL parameters 20T 39.0 1.96 mhoim
Measured Head TSL parameters (220 £0.2) T 39.6 £6 % 1.87 mhaoim £6 %
Head TSL temperature change during test <10 C - -
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition

SAR measured

250 mW input power

13.7 Wikg

SAR for nominal Haad TSL parameatars

nomalized to 1W

54.9 Wikg £18.8 % (k=2)

SAR averaged over 10 cm’ [10 g) of Hoad TSL Candition
SAR measured 250 mW Input power 6.26 Wikg
SAR for nominal Head TSL parameters normalized o 1W 251 Wikg £18.7 % (k=2)

Certificate Mo: Z22-60329
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadanca, transformad to feed paint 47.70-6.350

Retum Loss - 23.2dB

General Antenna Parameters and Design

Electrical Deday (one direction) 1.053 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directiy
conneciad fo 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 ara not
affected by this change. The overall dipole length is still according to the Standard,

Mo excessive force must be applied to the dipale arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z22-60329 Page 4 of &
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DASYS Validation Report for Head TSL Date: 2022-08-22

Test Laboratory:

CTTL, Beijing, China

DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN: 1162
Communication System: UID 0, CW; Frequency: 2600 MHz; Duty Cycle: 1:1
Medium parameters used: = 2600 MHz; o = 1.967 5/m; & = 39.55; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEETEC/ANSE C63,19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(7.64, 7.64, 7.64) @ 2600 MHz; Calibrated:
2022-01-26

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

» Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

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

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

Dipole Calibration/Zoom Scan (7x7x7) (7xTx7)/Cube 0: Measurement grid: dx=5mm,
dy=53mm, dz=5Smm

Reference Value = 98.27 Vim; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 28.6 Wikg

SAR(1 g) = 13.7 Wikg; SAR(10 g) = 6.26 W/kg

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

Ratio of SAR at M2 to SAR at M1 =48.7%

Maximum value of SAR (measured) = 23.2 W/kg

-4.46

-B.52

-13.37

=17.83

-22.29

*——-

0 dB =232 W/kg = 13.65 dBW/kg

Certificate No: £22-60329 Page 5 of &
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Impedance Measurement Plot for Head TSL
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Client BACL Certificate No: Z22-60330
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CALIBRATION CERTIFICATE

Object D5GHzVZ - SN: 1296

Calibration Procedure(s) FF-211-003-01

Calibration Procedures for dipole validation kits

Calibration date: August 17, 2022

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncerainties with confidence probability are given on the fallowing
pages and are part of the cerificate.

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 ID # Cal Date {Calibrated by, Cerlificate No.) Scheduled Calibration
Power Mater NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Fower sensor NRPBS 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX30V4 | SN 7464 26-Jan-22{SPEAG Mo.EX3-T464_Jan22) Jan-23
DAE4 SM 1556 12-Jan-22(CTTL-5PEAG, No.222-60007) Jan-23
Secondary Standards 1D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Ganerator E4438C | MY 48071430  13-Jan-22 (CTTL, No. J22X00405) Jan-23
Metwork Analyzer ES071C | MY46110673  14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ' ’éi _

Reviewsd by: Lin Hao SAR Test Engineer : TH'F#?

Approved by: Qi Dianyuan SAR Project Leader ézz_g‘]_____,__

|ssued: August 23, 2022
This calibration cerificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No; Z22-60330 Page | of &
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMx,y,z
MNIA 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:

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

s Feed Foint Impedance and Return Loss: These parametlers are measured with the dipole
positioned under the liquid filed 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 uncerainty required.

s 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.

= SAR for nominal TSL parameters: The measured TSL parameters are used fo 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%.

Centificate No: Z22-60330 Page 2 of 8
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Measurement Conditions

Head TSL parameters at 5250MHz

hqtp',l'."nw.ui.c.u.:.trl

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

Report No.:RDG241203001-20B
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DASY Varsion DASY52 52104
Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dlpole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy = 4 mm, dz = 1.4 mm

Graded Ratio = 1.4 (£ direction)

Fragquency

5250 MHz £1 MHz
5500 MHz +1 MHz
5750 MHz +1 MHz

The following parameters and calculations were applied.

SA

Temperalure Permittivity Conductivity
Mominal Head TSL parametars 20cC 359 4,71 mhoim
Measured Head TSL parameters (22.0 £0.2) T 3B3I 6% 4,64 mho/m £6 %
Head TSL temparature change during test =10 T — o
R result with Head TSL at 5250MHz
SAR avoraged over 1 em’ (1g) of Head TSL Londitian

SAR measured

100 mW Input power

7.92 Wika

SAR for nominal Head TSL parameters

narmalized to 1W

79.4 Wikg £24.4 % (i=2)

SAR averaged over 10 cm’ {10 g) of Head T5L

Condition

SAR moasured

100 mW input power

2.26 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

22.7 Wikg £24.2 % (k=2)

Certificate No: £22-60330
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Head TSL parameters at 5600MHz
Tha follewing parameters and calculstions were applied.

hetpaifarww.cnic.ac.cn

Temperatura Parmittivity Conductivity
Nominal Head TSL paramatars 220T 35.5 5.07 mhalm
Maasurad Haad TSL paramatars (220+02) T 362 =6 % 501 mhaoim 6 %
Head TSL temperature change during test =10 T —_ —
SAR result with Head TSL at 5600MHz
SAR averaged over 1 ¢y’ (1 g) of Head TSL Condition
SAR maasured 100 mW input powar B.AT Wikg
SAR for nominal Head TSL parameters normalized to 1W 81.5 Wikg £24.4 % (k=2)
SAR avaraged over 10 cm’ (10 g) of Head TSL Caondition |
SAR measured 100 mWW input power 2.34 Wikg
SAR for nominal Head TSL parameters normalized o 1W 23.3 Wikg £24.2 % (k=2)
Head TSL parameters at 5750MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Neminal Head TSL parameters 20T 35.4 5.22 mhoim
Measured Head TSL parameters (22.0 £0.2) © 350 6% 518 mhoim £6 %
Head TSL temperature change during test <10 T e ke
SAR result with Head TSL at 5750MHz
SAR aversged over1 emt’ (1 g) of Head TSL Condition

Certificate No: 222-60330

SAR measured

100 mWW input powar

7.92 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

79.0 Wikg £24.4 % [k=2)

SAR averaged over 10 cm" {10 g} of Head TSL

Condition

SAR measured

100 mW Input power

2.24 Wikg

SAR for nominal Head TSL parametars

narmalized to 1W

22.3 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 48.50)- 2.67j0
Retum Loss = 30.1dB

Antenna Parameters with Head TSL at S5600MHz

Impedance, transformed to feed point 52 B0+ 4.03[0
Return Loss - 26.6dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed paint 49,200+ 3.02[0
Return Loss - 30.1dB

General Antenna Parameters and Design

Eﬂnh‘h:ai Dalay (one direction) 1.105 ns

After long term usa with 100W radiated power, only a slight warming of the dipcle near the feed-paint can
be measurad.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connectad to the second arm of the dipola. 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 "Meaasurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

Mo excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufaclured by SPEAG
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DASYS5 Validation Report for Head TSL Date: 2022-08-17

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 5GHz; Type: D5GHzV2; Serial: D5GHzV2 - SN: 1296
Communication System: CW; Frequency: 5250 MHz, Frequency: 5600 MHz,
Frequency: 5750 MHz Duty Cycle: 1:1
Medium parameters used: f = 5250 MHz; o = 4.643 S/m; & = 36.34; p = 1000 kg/m?
Medium parameters used: f = 5600 MHz; o = 5,006 S/m; e = 35.17; p = 1000 kg/m?
Medium parameters used: f = 5750 MHz; o = 5.18 Sim; & = 34.96; p = 1000 kg/m?
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANS| C63.19-2007)

DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(5.43, 5.43, 5.43) @ 5250 MHz;
ConvF(4.91, 4.91, 4.91) @ 5600 MHz; ConvF(4.85, 4.85, 4.85) @ 5750
MHz; Calibrated: 2022-01-26

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

» Electronics: DAE4 Sn1556; Calibrated: 2022-01-12

« Phaniom: MFP_V5.1C (20deg probe filt); Type: QD 000 P51 Cx; Serial:
1062

= DASYS52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Galibration /Pin=100mW, d=10mm, f=5250 MHz/Zeem Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Refarence Value = 67.40 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 31.7 W/kg

SAR(1 g} =7.92 Wikg; SAR(10 g) = 2.26 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 65.3%

Maximum value of SAR (measured) = 18.5 Wikg

Dipole Calibration /Pin=100mW, d=10mm, f=5600 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 70.34 V/im; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 34.3 Wikg

SAR(1 g) = 8.17 Wikg; SAR(10 g) = 2.34 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 63.4%

Maximum value of SAR (measured) = 19.0 W/kg

Certificate No: Z22-60330 Page 6 of 8
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measureament grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 85.13 V/m; Power Drift =-0.08 dB

Peak SAR (extrapolated) = 35.8 Wikg

SAR(1 g) = 7.92 Wikg; SAR(10 g) = 2.24 Wikg

Smallest distance from peaks to all points 3 dB below = 7.5 mm

Ratio of SAR at M2 to SAR at M1 =61.5%

Maximum value of SAR (measured) = 19.2 Wikg

dd
o

-10.00
2000 |
-30,00

0 dB =19.2 W/kg = 12.83 dBW/kg

Certificate No: #22-60330 Page 7 of 8
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Impedance Measurement Plot for Head TSL
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Bay Area Compliznce W Labs. Corp

Dipole Intermediate Check

Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were
confirmed in maintaining return loss (< -20 dB, within 20% of prior calibration) and
impedance (within 5 ohm from prior calibration) requirements per extended calibrations in
KDB 865664 D01:

‘2 Lg MHz
Dipole DIy \ySN: 44 Y
Head Liquid
Test By: J;% 6‘/\ Checked By: _B’,?fo( A{a
Date of Measurement Return Loss(dB) A% Impedance (Q) AQ

2603 Jo2 ) 1 N/ | kg | N
2004 /o [3 o4 fw | xln | o




Bay Area Compliance ‘Labs. Corp. ‘

Dipole Intermediate Check

Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were
confirmed in maintaining return loss (< -20 dB, within 20% of prior calibration) and
impedance (within 5 oim from prior calibration) requirements per extended calibrations in
KDB 865664 D01:

26°°  MHz
Dipole D26=Y, SN: //42
Head Liquid
Test B,;.- Kllen San Checked By: |/ [

Date of Measurement | Return Loss(dB) A% | Impedance (Q) | AQ
2002.03.)) -23. 2 W [k $1.1 Nk
208,08 /8 -22. 4 3,44y 44X L2
o2t 08 /6 - 1) 4. 74 B 2




Bay Ares Compliance Labs, Corp

Dipole Intermediate Check

Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were
confirmed in maintaining return loss (< -20 dB, within 20% of prior calibration) and
impedance (within 5 ohm from prior calibration) requirements per extended calibrations in

KDB 865664 D01:
§2Xe MHz
Dipole D4z V2 SN: 129 §
Head Liquid
TestBy:  Allea (un Checked By: Lol 1y
Date of Measurement | Return Loss(dB) A% | Impedance (@) | AQ
202). 9. 1] -10.) Mik | #s | N
Jo). of 12 -2§.7 198 4].) ) 1

De2¥ .o} .0”)

20y |NlE | gkl | 22




Labs. Corp.

Bay Area Compliance

Dipole Intermediate Check

Justification for Extended SAR Dipole Calibrations
Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were
confirmed in maintaining return loss (< -20 dB, within 20% of prior calibration) and

impedance (within 5 ohm from prior calibration) requirements per extended calibrations in
KDB 865664 D01:

569° Muz
Dipole D4l Vasn: )29
Head Liquid
TestBy:  k&llen S Checked By: BM// liy
Date of Measurement | Return Loss(dB) A% | Impedance (Q) | AQ
Js)) 0] 064 W/ v N/
203 0§ 2 2% ) A263 XT3 /3
2o)4 . 0397 LN 7514 §a.4 2]




Bay Area Compliance W Labs, Corp.

Dipole Intermediate Chéck

Justification for Extended SAR Dipole Calibrations

Usage of SAR dipoles calibrated less than 3 years ago but more than 1 year ago were
confirmed in maintaining return loss (< -20 dB, within 20% of prior calibration) and
impedance (within 5 ohm from prior calibration) requirements per extended calibrations in
KDB 865664 D01:

< 15% MHz
DipoleDX6H2VasN: 1294
Head Liquid
TestBy:  fxllga Swun Checked By: MW
Date of Measuremept Return Loss(dB) A% Impedance (Q) AQ
200). 0317 -1, NI | 492 Wb
2:21. 0§ 2 J9.4 2326 | 1Y a
204 03 -9 -24.4 43y | 47.3 .4




