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CALIBRATION CERTIFICATE

Object DB3EV2 - SN: 4d023
Calibration Procedure(s) FF-Z11-003-01
Calibration Procedures for dipole validation kits

Calibration date: October 16, 2020
This calibration Cerfificate documenis the iraceability 1o national standards, which realize the physical units of

measurements(Sl). The measurements and the uncerainties with confidence probability are given on the faliowing
pages and are part of the cedificate,

All calibrations have been conducted in the closed laboratory facility: environment temperature{22:3P¢ and
numidity=70%.

Calibration Equipmant used (M&TE critical for calibration)

Primary Standards D # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter HWRP2 106276 12-May-20 (CTTL, No.J20X02985) May-21
FPower sensor  NRPGA 101369 12-May-20 (CTTL, No.J20X02985) May-21
ReferenceProbe EX3DV4 | SN 3817 A0-Jan-20{SPEAG No.EX3-3617_Jan20) Jan-21
DAE4 SN TT1 10-Feb-20{CTTL-SPEAG, No. Z20-80017) Feb-21
Secondary Standards ID# Cal Date(Calibrated by, Certificate Mo.) Scheduled Calibration
Signal Generator E4438C | MY48071430 25-Feb-20 (CTTL, No.J20X00516) Fab-21
MetworkAnalyzer ESOTIC | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Mame Function Signature

Calibrated by: Zhao Jing SAR Test Engineer { if

Fiwiimems by: Lin Hao SAR Test Engineer -rﬁf ,?%

Approved by. Qi Dianyuan SAR Project Leader — T

Issued: Oclober 22, 2020
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) IEEE Std 1528-2013, “|IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, *Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next lo the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865684, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
2) 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 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.

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

SAR measured: SAR measured al the stated antenna input power,

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

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

The reporied uncertainty of measurement is stated as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal disiribution
Cormesponds to a coverage probability of approximately 85%.
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Measurement Conditions
DASY system configuration. as far as not given on page 1.
DASY Version DASYS2 V52 10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Canter - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = & mm
Frequency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculalions were applied,
Temperaturs Permittivity Conductivity
Hominal Head TSL parameters x2o°c 41.5 0.90 mhaim
Measured Head TSL parameters (220:0.2)°C NT2E6% 0.91 mhaim £ 8 %
Head T5L temperature change during test <1.0°C —_ —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Caondition
SAR measurad 250 mW input power 2.36 Wikg
SAR for nominal Head TSL parameters narmalized ta 1W 0,38 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cnr’ (10 g} of Head TSL Caondition
SAR measurad 250 mW input power 1.57 Wikg
SAR for nomingl Head TSL parameters normalized to 1W 6.25 Wikg £ 18.7 % (k=2)
Certificate No- 72060304 Page 1 of &
The State Radio_monitoring_centerTestingCenter (SRTC) Page number: 248 of 269

Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



SRTC

i o o) No.: SRTC2021-9004(F)-21031701(H)
ERFABEAPORHF FCC ID: 2AHJO-6010

s |InColsbomton with

771 S

Add: Mo.51 Xueyuan Road, Haidinn District, Beijing. 100191, China
Tel: +BG-10-62304633-2079 Fox: +86-10-62304633-2504
E-mail: cili@chinatil.com Tpetfvenw.chinorl.en

Appendix (Additional assessments outside the scope of CMAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed 1o feed paint 52.60- 2,370

Relurn Loss - 28,3dB

General Antenna Parameters and Design

Electrical Delay {one direclicn) 1.254 ns

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

The dipale is made of standard semirigid coasial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The anlenna Is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole amms in order to improve maltching when lcaded
according to the posiion as explained in the "Measurement Conditions" paragraph. The SAR data are nol
affected by this change. The overall dipole length is still according 1o the Standard.

Mo excassive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Cartificate Mo: 23040304 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 10.16.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835VZ; Serial: DE35V2 - SN: 44023
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: = 835 MHz; o = 0,909 5/m; g, = 41.68; p= 1000 kg/m?
Phantom section: Right Section
DASYS Configuration:

» Probe: EX3DV4 - 5N3617; ConvF(9.66, 9.66, 9.66) @ 835 MHz; Calibrated:
2020-01-30

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

+ Electronics: DAE4 Sn771; Calibrated: 2020-02-10

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

= Measurement SW: DASY 52, Version 52.10 (4); SEMCAD X Version 14.6.14
(7483)

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

Reference Value = 58.02 V/m; Power Drift =-0.03 dB

Peak SAR (extrapolated) = 3.40 W/kg

SAR(1 g) = 2.36 Wikg; SAR(10 g) = 1.57 Wikg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 69.4%

Maximum value of SAK (measured) = 3.08 Wikg

-7.85

0 dB = 3.08 Wikg = 4.89 dBW/kg

Cortificate Mo: 72060304 Pape 5 of 6
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Impedance Measurement Flot for Head TSL
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CALIBRATION CERTIFICATE

Object D1800V2 - SN: 24084

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

Calibration Procedures for dipole validation kits

Calibration date: September 18, 2020

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate Mo.) Scheduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, No,J20X02965) May-21
Power sensor NRFBA 101369 12-May-20 (CTTL, No.J20X02985) May-21
Reference Probe EX3DV4 | SN 3617 30-Jan-20(SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20{CTTL-SPEAG,No.Z20-60017) Feb-21
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 {CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ES071C | MY468110673  10-Feb-20 (CTTL, No.J20X0051 5) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer

Rewlewesd by: Lin Hao SAR Test Engineer

ARV by Qi Dianyuan SAR Project Leader R

Issued: September 22, 2020 2L
This calibration certificate shall not be repraduced except in full without written approval of the Ia'boratory.

Certificate No: Z20-60358 Page 1 of 6

The State Radio_monitoring_centerTestingCenter (SRTC) Page number: 252 of 269

Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



Vi
SI a IC No.: SRTC2021-9004(F)-21031701(H)

EREABORRD FCC ID: 2AHJO-6010

¥ [n Collaboration with

r\
&777 s p e ag
L1

CALIBRATION LABORATORY

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504

E-mail: citli@chinaitl.com htip:/fwww.chinatil.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A net applicable or not measured

Calibration is Performed According to the Following Standards:

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

b} IEC 62208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) IEC 62208-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB865664, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
&) 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 cerificate. 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.

s 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 Electrical Defay: 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 nomal distribution
Corresponds to a coverage probability of approximately 95%.

Certificate No: Z20-60358 Page 2 of &
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 V62.104
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0£0.2)°C 40216 % 1.38 mho/m 6 %
Head TSL temperature change during test <1.0°C e -_—
SAR resulf with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 89.67 Wikg
SAR for nominal Head TSL parameters normalized to 1W 38.9 Wkg £ 18.8 % (k=2)
SAR averaged over 10 cmt° (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.11 Wikg
SAR for nominal Head TSL parameters normalized to 1W 20.3 Wrkg + 18.7 % (k=2)

Certificate No: Z20-60358 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS LO570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 48.90-2.71j0
Return Loss -306dB

General Antenna Parameters and Design

{ Electrical Delay (one direction) 1.076 ns

After long term use with 100W radiated power, only a slight warming of the dipole near the feedpoint 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 shori-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 feedpoint may be damaged.

Additional EUT Data

Iﬂanufactured by SPEAG

Certificate No: Z20-60358 Fage 4 of 6
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DASYS Validation Report for Head TSL Date: 09.18.2020
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN; 2d084
Communication System: UID 0, CW; Frequency: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1800 MHz; 6 = 1.39 S/m; & =40.2; p = 1000 kg/m?
Phantom section: Right Section
DASYS5 Configuration:

+ Probe: EX3DV4 - SN3617; ConvF(8.2, 8.2, 8.2) @ 1800 MHz; Calibrated:
2020-01-30

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

+ Electronics: DAE4 Sn771; Calibrated: 2020-02-10

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

» Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6,14
(7483)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=5mm, dz=5mm

Reference Value = 98,62 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 18.4 Wikg

SAR(1 g) = 9.67 W/kg; SAR(10 g) = 5.05 Wikg

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

Ratio of SAR at M2 to SAR at M1 =53.1%

Maximum value of SAR (measured) = 15.2 Wikg

dB
0

-3.47
-6.94
-10.40

-13.87

L

-17.34

0 dB =152 W/kg = 11.82 dBW/kg
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Impedance Measurement Plot for Head TSL
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Client SHIC Certificate Mo:  Z20-80397
CALIBRATION CERTIFICATE
Okbject D24850V2 - SN: 738

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

Calibration Procedures for dipale validation kits

Calibration date: Ociober 13, 2020
This calibration Cerificate documents the traceabllily to national standards, which reslize the physical units of

measurements{S(), The maasurements and the uncertaintias wilh confidence probability are given on the fallowing
pages and ara part of the cerificate

All ealibrations have been conducted in the closed laboratory facility: environment lemperature22s3ec and
humidity<70%.

Calibration Equipment used (MA&TE critical for calibration)

Primary Standards 1D# Cal Date{Calibrated by, Cerlificate Mo, ) Scheduled Calibration
Powar Matar NRP2 106278 12-May-20 ({CTTL, No J20X02865) May-21
Power sansor  NRPBA 101360 12-May-20 (CTTL, Mo J2OXO2965) May-21
ReferanceProbe EX30V4 | SN 3817 30-Jan-20(SPEAG, No EX3-3617_Jan20) Jan-21
DAE4 SNTT 10-Feb-20{CTTL-SPEAG Mo.Z20-80017) Feb-21
Secandary Standards D # Cal Date|Cahbrated by, Cedificate Mo ) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No. J2OX00516) Feb=21
Metworluinalyzer ESOT1C | MY46110673  10-Fab-20 (CTTL, N, J20X00515) Feb-21

Mame Function Signature

Calllcatad y: Zheo Jing SAR Test Engineer e

Reviewed by: Lin Hag SAR Tes! Engineer ﬁF%

Approved by 0i Dianyuan SAR Project Leader e

lzsued: Oclober 22, 2020
This calibration certificate shall not be reproduced except in full without wiitten approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMzx,y,z
MIA not applicable or not measured

Calibration iz Performed According to the Following Standards:

a) IEEE Std 1528-2013, “"IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Measurement Techniques”®, June 2013

b) IEC 62208-1, *Measurement procedure for assessment of specific absorplion rate of human
exposure to radio frequency fields from hand-held and body-mounted wireless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
BGHz)", July 2016

¢} IEC 62209-2, “Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDB8G5664, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

¢ Measurement Conditions; Further details are avallable from the Validation Report at the end
of the cartificate. All figures stated in the certificate are valid at the frequency indicated.

s Antenna Parameters with TSL: The dipole is mounied with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the ams oriented
paralial 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 stafed is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensuras low
reflected power. No uncerainty required.

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

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

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

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

The reported uncertainty of measurement iz stated as the standard uncertainty nr.
Measurement mulliplied by the coverage factor k=2, which for a nomal distribulion
Corresponds to a coverage probability of approximately 95%.,
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Measurement Conditions
DASY system configuralion, as far a2 nol given on page 1,

DASY Version DASYS2 VEZ 104
Extrapolation Advanced Exirapoiation

Phantom Triple Flat Fhanlom 5.1C

Distance Dipole Center - TSL 18 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5 mm

Frequency 2450 MiHz + 1 MHz

Head TSL parameters
The foliowing parameters and calculations wara applied.

Temperatura Permitiivity Conductivity

Mominal Head TSL parameters 20°C 342 1,80 mhaim
Measurad Hoad TSL paramoters (220£02)°C WO0+E% 1.81 mhoim £ 8 %
Head TSL iemperature change during test =1.0°*C —_ s

SAR result with Head TSL
SAR avoraged over1_cm’ (1 g) of Head TSL_| Candition
SAR measurad 250 Y Inpul power 13.3 Wikg
SAR for nominal Head TSL paramalers nermalized io 1W 53.0 Wikg £ 18.8 % (k=2)
SAR sveraged over10 om’ (10 g) of Head TSL Condition
SAR measured 250 m\WW input power 6.13 Wikg
SAR for nominal Hesd TSL paramelers normalized to 1W 24.5 Wikg £ 18.7 % (i=2)
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Appendix (Additional assessments outside the scope of CNAS LOSTO)

Antenna Parameters with Head TSL

[ Impedance, transformed to feed point 53,300+ 638 j0
Redurn Loss -Z3.1dB

General Antenna Parameters and Design

Electrical Oelay {one direction) 1.021 ns

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

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipale. The antenna is therefiore shor-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in arder to improve malching when loaded
according to the position as explained in the “Measurement Conditions™ paragraph. The SAR data are not
affected by this change. The ovarall dipole length is still according to the Standard.

Mo excessive force must be applied to the dipole amms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
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DASYS Validation Report for Head TSL Drarte:

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serinl: D2450V2 - SN: 738
Communication System: UID 0, CW; Frequency: 2450 MHz; Doty Cycle: 1:1

10.13.2020

Medium parameters used: f = 2450 MHz: ¢ = 1.809 S/m; ¢, = 39.02; p = 1000 kg/m’

Fhantom seciion; Center Section
DASY S Configuration:

« Probe: EXIDV4 - SN3617; ConvF(7.65, 7.65, 7.65) @ 2450 MHz; Calibrated:

2020-01-30
Sensor-Surface: | 4mm (Mechanical Surface Detection)
Electronics: DAE4 Sn771; Calibrated: 2020-02-10

{7483)

Phantom: MFP_V5.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: 1062
Measurement SW: DASYS2, Version 52.10 (4); SEMCAD X Version 14.6.14

Dipole Calibration/Zoom Scan (7x7x7) (7x7x7)Cube 0 Measurement grid: dx=3mm,

dy=3mm, dz=3mm

Reference Value = 107.2 V/m; Power Drift = -0.05 dB

Peek SAR (extrapolated) = 28.1 Wikg

SAR(I g} = 13.3 Wikg; SAR(L0 g) = 6.13 Wikg

Srmallest distance from peaks to all points 3 dB below = 9 mm
Ratio of SAR al M2 to SAR at M1 = 47.7%

Maximum value of SAR (measured) = 22.7 Wkg

0 dB =22.7 Wikg = 13.56 dBW/kg
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Impedance Measurement Plot for Head TSL
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D2600V2 Sn: 1166

Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accraditation Servica (SAS)
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

client  SRTC-BJ (Auden)

Certificata No: D2600V2-1166_Nov19

S Schwelzerischer Kalibrierdienst
c Service suisse d'étalonnage

Servizio svizzero di taratura
Swiss Calibration Service

Accreditation No.: SCS 0108

|CALIBRATION CERTIFICATE

Object

Callbration procedura(s)

Calibration date:

D2600V2 - SN: 1166

QA CAL-05.v{1

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

November 08, 2019

Callbration Equipment used (M&TE critieal for calibration)

This callbration certificate documents the traceability to national standards, which reallze the physical units of measurements (S1).
The measuremants and the uncertalntles with confidence probability are given on the following pages and are part of the certificate.

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

Primary Standards ID# Cal Date (Certificate No.) Scheduled Calibration
Power meter NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor MRP-291 SN: 103244 02-Apr-12 (No. 217-02892) Apr-20

Power sensor NAP-Zo1 SN: 103245 03-Apr-18 (Mo, 217-02833) Apr-20

Reference 20 dB Attenuator SN 5058 (20k) 04-Apr-18 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047 .2 / 06327 04-Apr-18 (No. 217-02835) Bpr-20

Refarance Proba EX3DV4 SN: 7348 20-May-19 (Mo, EX3-7349_May18) May-20

DAE4 SN: 601 30-Apr-12 (No, DAE4-601_Apr18) Apr-20

Secondary Standards 10 # Chack Date {in house) Scheduled Check

Power mater E44198

Power sensor HF 84814

Power sensor HP 84614

RF generator R&AS SMT-06
Netwaork Analyzer Agilant EB358A

Calibrated by:

Approved by:

SN: GBAg512475
SN: Usarae2raa
Sh: MY41092317
SN: 100572

SN: US41080477

Na_me
Claudio Leublar

[ Katla Pokovic

30-Oct-14 (in housa check Feb-19)
07-Oct-15 {In house check Oct-18)
07-Qet-15 (in house check Oct-18)
15-Jun-15 {In house check Oct-18)
31-Mar-14 (in house check Oct-18)

Function
Laboratory Technician

Technical Manager

In house check: Oct-20
In house check: Oot-20
In house check: Oct-20
In house chack: Oct-20
In housa check: Oct-20

Issued: November 12, 2019

This callbration certificate shall not ba reproduced excapt in full withaut written approval of the labaratary,

Certificate No: D2600v2-1166_Nov12
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Accradited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recagnition of calibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

c)

d)

IEEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

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

IEC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR} for wireless
communication devices used in close proximity to the human body (frequency range of 30
MHz to 6 GHz)", March 2010

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

Additional Documentation:

e)

Metho

-

DASY4/5 System Handbook

ds Applied and Interpretation of Parameters:

Measurement Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.
Antenna Parameters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

Feed Point Impedance and 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 Deiay: 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 to calculate the
nominal SAR result.

The r

eported uncertainty of measurement is stated as the standard uncertainty of measurement

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

DASY systern configuration, as far as not given on page 1.
DASY Version DASYS V52.10.3
Extrapolation Advanced Extrapolation
Phantom Medular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2600 MHz = 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.0 1.96 mho/m
Measured Head TSL parameters (22.0+0.2) °C 37TxB% 201 mho/m 6 %
Head TSL temperature change during test <0.5°C S e
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 14.4 Wika
SAR for nominal Head TSL parameters normalized to 1W 56,5 Wikg £ 17.0 % (k=2)
SAR averaged over 10 em® {10 g) of Head TSL condition
SAR measured 250 mW input power 5.43 Wikg
SAR far nominal Head TSL parameters normalized to 1W 25.4 Wikg x 16.5 % (k=2)
Certificate No: D2600V2-1166_MNov1g Page 3 of 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4790-78i0

Return Loss -21.7dB8
General Antenna Parameters and Design

Electrical Delay (one direction) 1.148 ns

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

The dipole is made of standard semirigid coaxial cable. The center conducter of the feeding line is directly connected to the
second arm of the dipele. The antenna is therafore 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 loadsd 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 ta the dipole arms, because they might bend or the soldered connections near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG
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DASY5S Validation Report for Head TSL

Date: 08.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1166

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: f = 2600 MHz; ¢ = 2.01 S/m; e, = 37.7; p= 1000 kgfm3
Phantom section: Flat Section

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

DASYS2 Configuration:
e Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
» Electronics: DAE4 Sn601; Calibrated: 30.04.2019
s Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001
= DASY5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 118.5 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(1 g) = 14.4 Wikg: SAR(10 g) = 6.43 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 23.8 W/kg

-4.60
-9.20
-13.80

-18.40

-23.00

0 dB =23.8 W/kg = 13.77 dBW/kg

Certificate No: D2800V2-1166_Nov19 Page 5 of 6

The State Radio_monitoring_centerTestingCenter (SRTC) Page number: 268 of 269
Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



Vi
SI a IC No.: SRTC2021-9004(F)-21031701(H)

EREABORRD FCC ID: 2AHJO-6010

Impedance Measurement Plot for Head TSL
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