Test Laboratory: Sporton International Inc. SAR/HAC Testing Lab Date: 2021/10/9

67 _WLANSGHz_802.11a 6Mbps_Right Side 0mm_Ch165

Communication System: UID 0, WIFI (0); Frequency: 5825 MHz;Duty Cycle: 1:1.033

Medium: HSL 5750 211009 Medium parameters used: f = 5825 MHz; ¢ = 5.388 S/m; & = 35.018; p
= 1000 kg/m’

Ambient Temperature : 23.6 °C; Liquid Temperature : 22.7 °C

DASYS Configuration:

- Probe: EX3DV4 - SN7576; ConvF(4.75, 4.75, 4.75); Calibrated: 2021/4/26

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

- Electronics: DAE4 Sn1210; Calibrated: 2021/8/25

- Phantom: Twin-SAM V8.0 (Left); Type: QD 000 P41 AA; Serial: 2035

- Measurement SW: DASY52, Version 52.10 (4); SEMCAD X Version 14.6.14 (7483)

Ch165/Area Scan (41x181x1): Interpolated grid: dx=1.000 mm, dy=1.000 mm
Maximum value of SAR (interpolated) = 23.0 W/kg

Ch165/Zoom Scan (9x10x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 5.585 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 73.2 W/kg

SAR(1 g) = 9.09 W/kg; SAR(10 g) = 1.51 W/kg

Maximum value of SAR (measured) = 31.9 W/kg

dB
0

-10.00
-20.00
-30.00

-40.00

-50.00

0dB =31.9 Wkg



SPORTON LAB. FCC SAR Test Report Report No. : FA170628-08

Appendix C. DASY Calibration Certificate

The DASY calibration certificates are shown as follows.

Sporton International (Shenzhen) Inc.
TEL : +86-755-86379589 / FAX : +86-755-86379595 Issued Date : Oct. 12, 2021
FCC ID : IHDT56ZP4 Page C1 of C1 Form version. : 200414
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CALIBRATION
CNAS L0570

Object

Calibration Procedure(s)

Calibration date:

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

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature(22+3)C and

humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Cal Date(Calibrated by, Certificate No.)

Primary Standards ID# Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG,N0.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduied Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

Name s Functlon - ﬁlgnature

Calibrated by: 5.,Zhao" in'n»g o 8 AR Te st Eng' ,,eer" Th \ H

Reviewed by: linkHao SARTestEngmeeIr e

Approved by Qi Dianyﬁan o ,SAR PrOJect Leader

Issued: December 9, 2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60532 Page 1 of 8
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Glossary: ,
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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 to the ear (Frequency range of 300MHz to
6GHz)”, July 2016

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

o Electrical 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.

o 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: Z18-60532 Page 2 of 8
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Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079
E-mail: cttl@chinattl.com

Measurement Conditions

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

Fax: +86-10-62304633-2504
http://www.chinattl.cn

DASY Version DASY52 52.10.2.1495

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz=5 mm

Frequency 750 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were
Temperature Permittivity Conductivity

Nominal Head TSL parameters 220°C 41.9 0.89 mho/m

Measured Head TSL parameters (22.0+£0.2) °C 43.1+6 % 0.87 mho/m +6 %

Head TSL temperature change during test <1.0°C - -—-
SAR result with Head TSL

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

SAR measured 250 mW input power 207 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

8.52 mW /g = 18.8 % (k=2)

SAR averaged over 10 cm’® {10 g) of Head TSL

Condition

SAR measured

250 mW input power

1.38mW/g

SAR for nominal Head TSL parameters

normalized to 1W

5.64mW /g £ 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 55.5 0.96 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 5406 % 0.95 mho/m +6 %
Body TSL temperature change during test <1.0°C e -
SAR result with Body TSL ’ v
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

215mW/g

SAR for nominal Body TSL parameters

normalized to 1W

| 8.61 mW /g £ 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

Condition

SAR measured

250 mW input power

1.44mW/g

SAR for nominal Body TSL parameters

normalized to 1TW

5.77 mW /g +18.7 % (k=2)

Certificate No: Z18-60532

Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 54.20- 1.12jQ

Return Loss ’ -27.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 49.8Q- 3.37jQ

Return Loss -29.4dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.900 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 short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions” paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60532 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 12.05.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V 3; Serial: D750V3 - SN: 1099
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; ¢ = 0.865 S/m; &, = 43.13; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

 Probe: EX3DV4 - SN7514; ConvF(9.47, 9.47, 9.47) @ 750 MHz; Calibrated:
8/27/2018

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

» Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

» Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 53.37 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.12 W/kg

SAR(1 g) =2.07 W/kg; SAR(10 g) = 1.38 W/kg

Maximum value of SAR (measured) = 2.75 W/kg

0 dB =2.75 W/kg = 4.39 dBW/kg

Certificate No: Z18-60532 Page 5 of 8
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Impedance Measurement Plot for Head TSL
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Certificate No: Z18-60532 Page 6 of 8
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DASYS5 Validation Report for Body TSL Date: 12.05.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1099
Communication System: UID 0, CW; Frequency: 750 MHz; Duty Cycle: 1:1
Medium parameters used: f =750 MHz; 6 = 0.951 S/m; &, = 54.02; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.68, 9.68, 9.68) @ 750 MHz; Calibrated:
8/27/2018

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

e Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 51.51 V/m; Power Drift = -0.07 dB

Peak SAR (extrapolated) = 3.29 W/kg

SAR(1 g) =2.15 W/kg; SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) = 2.88 W/kg

0 dB = 2.88 W/kg = 4.59 dBW/kg

Certificate No: Z18-60532 Page 7 of 8
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Impedance Measurement Plot for Body TSL

{ Trl sl11 Log Mag 10.00dB/ Ref 0.000dB LF1]
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Certificate No: Z18-60532 Page 8 of 8



SFORTON LAB.

D750V3, Serial No. 1099 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D750V3 — serial no. 1099

750 Head 750 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.6 -27.7 54.2 -1.12 -29.4 49.8 -3.37
2019.11.25 -27.9 -0.7 53.0 -1.2 -1.46 -0.34 -29.2 0.7 48.7 -1.1 -3.17 0.2
2020.11.25 -27.6 -0.4 53.2 -1 -1.79 -0.67 -29.8 1.4 50.4 0.6 -3.23 0.14

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SFORTON LAB.

Dipole Verification Data> D750V3, serial no. 1099
750MHz — Head----2019.11.25

: -
1 Start 550 Mz IFBW 70 ki Stop 950 Mz I [ siart 550 Mk Stop 950 MHz [

Stop 950 Miz [l |1 St 550 Mz stop 950 MHz [

-2020.11.25

| St 330 e W T8 stop 7350 Meir [ 1 St 550 M




SFORTON LAB.

750MHz - Body----2020.11.25

FEW 70 kHn
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CNAS L0570

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
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Calibration Procedure(s)

Calibration date: ‘December5,2018

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

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

N

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date(CaIinated by, Certificate No.) Scheduled Calibration

Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor - NRV-Z5 100596 07-Mar-18 (CTTL, No.J18XO1510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG,No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19

" NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

Name ‘ Functlon

Calibrated by: Zhaoding - - SAR Test Englneer

Reviewed by: Lin Hao s ; s ARTestEnglneer S

Approved by: QiDianyuan . SARProjectLeader

Issued: December 8,‘2018
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z18-60533 Page 10f 8
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMXx,y,z
N/A 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 to the ear (Frequency range of 300MHz to
6GHz)", July 2016

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

e Measurement Conditions: Eurther details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

e Electrical 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.

o 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: Z18-60533 Page 2 of 8
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Measurement Conditions

100191, China

Fax: +86-10-62304633-2504
hitp://www.chinattl.

cn

DAS iguration, as far as not given on page 1.
DASY Version DASY52 52.10.2.1495
Extrapolation 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 parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 427+6% 0.88 mho/m £6 %
Head TSL temperature change during test <1.0°C -——- -

SAR result with Head TSL

SAR averaged over 1 cm’® (1g)of Head TSL__

Condition

SAR measured

250 mW.input power

235mW/g

SAR for nominal Head TSL parameters

normalized to 1W

9.61 mW /g % 18.8 % (k=2)

SAR averaged over 10 cm’® (10 g) of Head TSL

Condition

SAR measured

250 mW input power

1.56 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.35 mW /g % 18.7 % (k=2)

Body TSL parameters
The followin rs and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.7+6 % 0.99 mho/m £ 6 %
Body TSL temperature change during test <1.0°C -
SAR result with Body TSL
SAR averaged over 1 cm’ (1g) of Body TSL—|_ Condition
SAR measured 250 mW input power 247 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.70 mW /g * 18.8 % (k=2)

SAR averaged over 10 cm’ (10 g) of Body TSL

Condition

SAR measured

250 mW input power

1.64mW/g

SAR for nominal Body TSL parameters

normalized to 1W

6.47 mW /g £ 18.7 % (k=2)

Certificate No: Z18-60533

Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.6Q- 2.56jQ

Return Loss ' -28.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 47.20-6.92jQ

Return Loss -22.3dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.306 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 short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60533 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 12.04.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d162
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f =835 MHz; o = 0.881 S/m; &, =42.71; p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.09, 9.09, 9.09) @ 835 MHz; Calibrated:
8/27/2018

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP VS5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASYS52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 57.75 V/m; Power Drift =0.03 dB

Peak SAR (extrapolated) = 3.50 W/kg

SAR(1 g) =2.35 W/kg; SAR(10 g) = 1.56 W/kg

Maximum value of SAR (measured) = 3.11 W/kg

¢ -4.08

-6.12

-8.16

-10.20

0 dB = 3.11 W/kg = 4.93 dBW/kg

Certificate No: Z18-60533 Page 5 of 8
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Impedance Measurement Plot for Head TSL

T SiT oG Mag 10,0088/ Ref 0.006d8 TFL]
20-00 57 g¥5.00000 WAz 128,871 dB ; &
A0, 00 | e o e i S e —

0000 e s e

20.00 -

10.00

0. 000 P

-10.00

~-20.00

-30.00

~d 0, 00 [ e i et

-5G.00
P s11 smith (R+IX) Scale 1.0000 [FL Del}

1 835.00000 MHz 52.643 D0 -2.5853 0 73.72

Certificate No: Z18-60533 Page 6 of 8



® In Collaboration with

w777 L2 2.9
e_3

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: cttl@chinattl.com http://www.chinattl.cn

DASYS5 Validation Report for Body TSL Date: 12.04.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d162
Communication System: UID 0, CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: f = 835 MHz; ¢ = 0.986 S/m; ¢, = 53.72; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(9.47, 9.47, 9.47) @ 835 MHz; Calibrated:
8/27/2018

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

o Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 55.24 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 3.72 W/kg

SAR(1 g) =2.47 W/kg; SAR(10 g) = 1.64 W/kg

Maximum value of SAR (measured) = 3.29 W/kg

N -1.03
6.05 [REEE

-8.06

-10.08

0 dB =3.29 W/kg =5.17 dBW/kg

Certificate No: Z18-60533 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Trl §11 Log Mag 10.00dB/ Ref 0.000dB [F1]
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SFORTON LAB.

D835V2, Serial No. 4d162 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D835V2 — serial no. 4d162

835 Head 835 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.5 -28.9 52.6 -2.56 -22.3 47.2 -6.92
2019.11.25 -29.2 1.0 53.4 0.8 -1.48 1.08 -211 5.4 46.6 -0.6 -7.81 -0.89
2020.11.25 -29.3 1.4 52.8 0.2 -2.19 0.37 -22.6 1.3 47.7 0.5 -6.80 0.12

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SFORTON LAB.

Dipole Verification Data> 835V2, serial no. 4d162
835MHz — Head----2019.11.25
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" 1
| Stwt 800 Wit N 4 e stna 4 e B sean 00 e




.
"L"

" In Collaboration with W1,
TTL sR-e e g & (ﬁ\s;gﬂ

) 6
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E-mail: etthagchinmil com huapewww,chimatilen
Client Sporton Certificate No: Z19-60084
CALIBRATION CERTIFICATE
Object D1750V2 - SN: 1090

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

Calibration Procedures for dipole validation kits
Calibration date: March 27, 2019

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID# Cal Date{(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 20-Aug-18 (CTTL, No.J18X06882) Aug-19
Power sensor NRPES 104201 20-Aug-18 (CTTL, No.J18X06862) Aug-18
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG,No.EX3-3617_Jan19) Jan-20
DAE4 SN 1331 06-Feb-19(SPEAG No.DAE4-1331_Feb19) Feb-20
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Genaralor E4438C | MY49071430 23-Jan-19 (CTTL. No,J19X003386) Jan-20
NetworkAnalyzer ESO71C | MY46110673  24-Jan-18 (CTTL, No.J1 ax00547) Jan-20

Name Function Signature

Caltbrated by: Zhao Jing SAR Test Engineer —5 7

Revisuad by: Lin Hao SAR Test Engineer 7

Approved by: Qi Dianyuan SAR Froject Leader %

Issued: March 29, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z19-60084 Page 1 of 8
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Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORMx,y.z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

Additional Documentation:
e) 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 1o 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 conneclor 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.
No uncertainty required,

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

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

The reported uncerlainty 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: Z19-60084 Page 2 of B
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Measurement Conditions
DASY system configuration, as far as nol glven on page 1.
DASY Version DASYS52 52.10.2.1405
Extrapolation Advanced Extrapoiation
Phantom Triple Fiat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resaolution dx, dy, dz = 5 mm
Frequency 1750 MHz + 1 MMz
Head TSL parameters
The following parameters and calculations were applied.
Tempearature Permittivity Conductivity
Nominal Head TSL parameters 20°C 401 1.37 mhaim
Measured Head TSL parameters {22.0+0.2)"C 413+8% 1.37 mho/m £ 6 %
Head TSL temperature change during test <1.0°C —_— —
SAR result with Head TSL
SAR averaged over 1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.04 Wikg
SAR far nominal Head TSL parameters normalized to 1W 36.4 Wikg £ 18.8 % (k=2)
SAR averaged ovor 10 cm’ {10 g) of Head TSL Condition
SAR maasyred 250 mW input power 4.78 Wiy
SAR for nominal Head TSL parametars normalized to 1W 19.2 Wikg £ 18.7 % (k=2)
Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL paramoters 220°C 534 1.48 mhoim
Measured Body TSL parametors {220+ 0.2)"C 550+6% 145 mho/m £ 8 %
Body TSL temperature change during test <1.0°C — —
SAR result with Body TSL
SAR averaged over 1 ¢’ (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.21 Wikg
SAR for nominal Body TSL parameters normalized to 1W A7.7 Wikg £ 18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Body TSL Condition
SAR measured 250 mW input power 4,80 Wikg
SAR for nominal Body TSL parameters normalized 1o W 19.9 Wikg + 18.7 % (k=2)

Cenificale No: Z19-60084

Page 3 of 8
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to fesd paint 47 50)- 2.34 |0
Ratum Loss -202dB

Antenna Parameters with Body TSL

Impadance, transformed lo fead poinl 4380-210i0
Return Loss -232d8

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.085 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 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
accerding to the position as explairied 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

Manufaciurad by SPEAG

Centificate No: Z19-60084 Page 4 of &
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DASYS Validation Report for Head TSL Date: 03.26.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1090
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cyele: 1:1
Medium parameters used: = 1750 MHz o = 1.37 S/m; g, = 41.27; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.38, 8.38, 8.38) @ 1750 Miz; Calibrated:
1/31/2019

«  Sensor-Surface: | 4mm (Mechanical Surface Detection)

» Electronics: DAE4 Snl1331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 PS1CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52.10(2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 89.03 Vim; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 17.1 W/kg

SAR(1 g) = 9.04 Wikg; SAR(10 g) = 4.79 W/kg

Maximum value of SAR (measured) = 14.2 Wikg

dB
|
-3.36 |
b.72

10,07 ‘

-13.43 !

-16.79

0dB =142 W/kg = 11.52 dBW/kg

Certificate Mo 2 19-60084 Poge S ol s
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Impedance Measurement Plot for Head TSL

Trl 211 Lop Mag 10,008/ et 0,00008 [F1)

Y008 317950000 oz <I0.150 B
b, Od

10,
0. 50

Ll e

o. ool

L&, i

~20,

Al o

~40. 00

P 511 seith fRedxd) Scale 10000 [Fi pel]
BL O 1.TI00000 GHE 4T.%M O -7.138E 0 l-l.lr?]'-ﬁ_ R
ra ."'\

r LY

¢

1 —

Certificate No: Z19-60084 Page 6 of &

-!'ﬁ.m = ¥ . —_— —_—




in Coliabombon with

m—
mmJ/]). S P e a g
-‘-’
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DASYS Validation Report for Body TSL Date: 03.26.2019
Test Laboratory; CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serinl: DI750V2 - SN: 1090
Communication System: UID 0, CW; Frequency: 1750 MHz Duty Cycle: 1:1
Medium parameters used: = 1750 MHz: o = 1.449 S/m; g, = 54.97; p = 1000 kg/m3
Phantom section: Center Section
DASYS Configuration:

«  Probe: EX3DV4 - SN3617; ConvF(8.03, 8.03, 8.03) @ 1750 MHz: Calibrated:
1/3172019

= Sensor-Surface: |.4mm (Mechanical Surface Detection)

« Electronies: DAE4 Snl331; Calibrated: 2/6/2019

« Phantom: MFP_V5.1C ; Type: QD 000 P5S1CA; Serial: 1062

«  Measurement SW: DASYS2, Version 52,10 (2); SEMCAD X Version 14.6,12
(7450)

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

Reference Value = 93,13 Vim; Power Drift =-0,04 dB

Peak SAR (extrapolated) = 16.8 Wikg

SAR( g) =921 W/kg: SAR(10 g) = 4.89 W/kg

Maximum value of SAR (measured) = 14.2 Wikg

-13.03

-16.29

0dB=14.2 Wikg = 11.52 dBW/kg

Certificate No: Z19-60084 Page 7ol %
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Impedance Measurement Plot for Body TSL
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SFORTON LAB.

D1750V2, Serial No. 1090 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),
and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

1750V2 - serial no. 1090
1750 Head
Real Imaginary
Date of Return-Loss Delta
Delta (%) Impedance Delta (ohm) Impedance
Measurement (dB) (ohm)
(ohm) (ohm)
2019.3.27 -29.2 47.5 -2.3
2020.3.26 -29.8 -0.02 51.2 -3.66 -3.0 0.7
2021.3.26 -29.4 -0.01 45.7 1.79 2.7 0.4

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958
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Dipole Verification Data> D1750V2, serial no. 1090

1750MHz - Head----2020.3.26

1750MHz - Head----2021.3.26

| Shart 135t
—_—

[

SPORTON INTERNATIONAL (KUNSHAN) INC.
TEL : 86-0512-5790-0158
FAX: 86-0512-5790-0958
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Calibration Procedure(s)

Calibration date:

This calibration Certificate d
measurements(Sl). The mea
pages and are part of the certificate.

ocumen

humidity<70%.

Calibration Equipment used (M&TE cri

ts the traceability to national standards,
probability are given on the foliowing

surements and the uncertainties with confidence

All calibrations have been conducted in the clos

hitp://www.chinattl.cn

which realize the physical units of

ed laboratory facility: environment temperature(223)C and

tical for calibration)

This calibration certificate shall not be

Primary Standards D # 0.) Scheduled Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 100596 07-Mar-18 (CTTL, No.J1 8X01510) Mar-19
Reference Probe EX3DV4 SN 7514 27-Aug-1 8(SPEAG,N0.EX3—7514_Aug18) Aug-19

- DAE4 SN 1555 20-Aug-18(SPEAG,N0.DAE4-1555_Aug18) Aug-19
Secondary Standards ID# : No. Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J1 8X00560) Jan-19
NetworkAnalyzer E5071C MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

‘ Name ‘Function o

Calbrated oy Zmosng  SARTestEngheer

Reviewed by: LVLir’"_ Haq( S SARTestEnglneer o it

Approved by. _ Ql Dlanyuan sARPrOJe CtLeader S , %,

lssued: December 10, 2018
ritten approval of the laboratory.

reproduced except in full without w

Certificate No: Z18-60536
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lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMX,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

Additional Documentation:
e) 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.

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

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

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

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

Certificate No: Z18-60536 Page20f 8
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Measurement Conditions

; on page
DASY Version DASY52 52.10.2.1495
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 51C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 1900 MHz + 1 MHz
Head TSL parameters
The followin ions 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 3066 % 1.44 mho/m +6 %
Head TSL temperature change during test <1.0°C -—-
SAR result with Head TSL
sARaverageéever—fl--cmif(jg)_of_Hgad_& Condition
SAR measured 250 mW input power 101 mW/g
SAR for nominal Head TSL parameters normalizéd to 1W 39.6 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 525mW/g
SAR for nominal Head TSL parameters normalized to 1W 20.7 mW /g £ 18.7 % (k=2)
Body TSL parameters
The following p& ions were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
| Measured Body TSL parameters (22.0+0.2)°C 51.8+6 % 1.56 mho/m + 6 %
Body TSL temperature change during test <1.0°C -

SAR result with Body TSL
SAR averaged over T crmr— (tgyof Body TSk Condition
SAR measured 250 mW input power 102mW/g
SAR for nominal Body TSL parameters normalized to 1W 39.9 mW /g £ 18.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL Condition
SAR measured 250 mW input power 531mW/g
SAR for nominal Body TSL parameters normalized to 1W 20.9 mW /g £ 18.7 % (k=2)
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 52.1Q+ 5.35jQ

Return Loss -25.0dB

" Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.90+ 6.19jQ

Return Loss -24.0dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.067 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 short-circuited for DC-signals. On some
of the dipoles, smail 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

Manufactured by | SPEAG

Certificate No: Z18-60536 Page 4 of 8
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DASYS5 Validation Report for Head TSL Date: 12.06.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V?2; Serial: D1900V2 - SN: 5d182
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: £= 1900 MHz; o = 1.441 S/m; & =139.59; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

o Probe: EX3DV4 - SN7514; ConvF(7.73,7.73,7.73) @ 1900 MHz; Calibrated:
8/27/2018

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

« Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 95.91 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 19.3 Wikg

SAR(1 g) = 10.1 W/kg; SAR(10 g) = 5.25 W/kg

Maximum value of SAR (measured) = 15.8 Wkg

| -3.49
B -5.98
-10.48

-13.97

-17.46

0 dB = 15.8 W/kg = 11.99 dBW/kg
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Impedance Measurement Plot for Head TSL

+1Si1 Log Mag 10.00d8/ Ref 0.00008 [F1]

30.00 »1 1.90@0000 GHz ﬁ25.012 dBl
30.00 i

20.00

0.000’._.,. SR ( .
~10.00 i
-20.00
-30.00
| |
i

-50.00
P s11 smith (R+1X) scale 1.000U [F1 pell

»1  1.9000000 GHz 52.096 O 5.3451 0 447.7:
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DASYS5 Validation Report for Body TSL Date: 12.05.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN: 5d182
Communication System: UID 0, CW; Frequency: 1900 MHz; Duty Cycle: 1:1
Medium parameters used: f= 1900 MHz; 6 = 1.564 S/m; & = 51.82; p = 1000 kg/m3
Phantom section: Right Section
DASY5 Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.53, 7.53, 7.53) @ 1900 MHz; Calibrated:
8/27/2018 '

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

e Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 84.07 V/m; Power Drift = -0.04 dB

Peak SAR (extrapolated) = 18.9 W/kg

SAR(1 g) = 10.2 W/kg; SAR(10 g) =5.31 W/kg

Maximum value of SAR (measured) = 15.7 W/kg

_{ 3.46
Xl
10.37

-13.63

-17.29 L T e ;
0 dB = 15.7 W/kg = 11.96 dBW/kg
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Impedance Measurement Plot for Body TSL

TP ST oG Wag 10.00d8, Ref 0.00005 [FL]
50.00 57T 5600000 GAz 123.055 GB !

| i

DT+ T s T

30. 00 .Hv»“.MMHHLH,HN.W,W.gmem.

20,00 |

10,00 |- ,.”"Hé.w, R

0 Q00 oo o ' SR ORI SN

-10.00

-20.00

-30. 00 ..wnmmmmwu¢uMWWWHWMMQW”,W_W

40,00 S

~-50.00 :
PHEE 511 smith (R+IX) scale 1.000U0 [F1 pel)

»1 1.0000000 GHz 48.926 0 6.1943 0 518.
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D1900V2, Serial No. 5d182 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D1900V2 — serial no. 5d182

1900 Head 1900 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.12.7 -25 52.1 5.35 -24 48.9 6.19
2019.11.25 -25.2 -0.8 53.9 1.8 5.15 -0.2 -24.2 -0.8 48.7 -0.2 5.93 -0.26
2020.11.25 -25.8 3.2 52.6 0.5 4.56 -0.79 -24.2 -0.8 49.6 0.7 6.11 -0.08

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SFORTON LAB.

Dipole Verification Data> D1900V2, serial no. 5d182

1900MHz — Head----2019.11.25

PRI 511

>1 1.9000000 GHz -25.159 d8

1 Start1.76H FEW 70 kiz

1900MHz — Body----2019.11.25

1 Strt1.7 GHr

Stop 2.1 GHz I |1 Strt 1.7 Gz

stop 2.1 6ot B |1 St 0.7 g

TFaW 70 ki
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1900MHz - Body----2020.11.25

1 Stwt 1.7 GHe W T i Stop 2.1 Gee B || Staet 1.7 GHe TR 70 ks Szop 2.1 G S
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Object 923‘0'0V2;-“$Ni? 1086

Calibration Procedure(s) FF-Z11-003 01

Cahbratlon Procedures for dlpole «valldatlon klts
Calibration date: November1,2018 = =

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

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards ID # Cal Date(Calibrated by, Certificate No.) Scheduied Calibration
Power Meter NRVD 102196 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Power sensor NRV-Z5 100596 07-Mar-18 (CTTL, No.J18X01510) Mar-19
Reference Probe EX3DV4 | SN 7514 27-Aug-18(SPEAG No.EX3-7514_Aug18) Aug-19
DAE4 SN 1555 20-Aug-18(SPEAG,No.DAE4-1555_Aug18) Aug-19
Secondary Standards D # Cal Date(Calibrated by, Certificate NB.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J18X00560) Jan-19
NetworkAnalyzer E5071C | MY46110673 24-Jan-18 (CTTL, No.J18X00561) Jan-19

Name Function ‘ ; Signature

Calibrated by: Zhaoding  SARTestEngineer | X

Reviewed by: Lin Hao AR TestEngineer

Approved by. QiDianyuan . SAR Project Leader

Issued: November 5, 20187~
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) 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 to the ear (Frequency range of 300MHz to
6GHz)”, July 2016

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

» 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.
No uncertainty required.

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

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

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

Certificate No: Z18-60391 Page 2 of 8
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Measurement Conditions

DASY system canfiguration, as far as ot given-on-page-1.

Fax: +86-10-62304633-2504
http://www.chinatt].cn

DASY Version DASY52 52.10.2.1495
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 2300 MHz + 1-MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.5 1.67 mho/m
Measured Head TSL parameters (22.0+£0.2) °C 39416 % 1.70 mho/m + 6 %
Head TSL temperature change during test <1.0°C - e
SAR result with Head TSL
SAR averaged over1-c/’ (1 g) of Head TSL Condition

SAR measured

250 mW .input power

126 mW/g

SAR for nominal Head TSL parameters

normalized to 1W

49.9 mW /g £ 18.8 % (k=2)

SAR averaged over 10 cm’® (10 g) of Head TSL

Condition

SAR measured

250 mW input power

5.97mW/g

SAR for nominal Head TSL parameters

normalized to 1W

23.8 mW /g £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Body TSL parameters 220°C 52.9 1.81 mho/m
Measured Body TSL parameters (22.0+£0.2) °C 53.0+x6 % 1.86 mho/m +6 %
Body TSL temperature change during test <1.0°C - -
SAR result with Body TSL
SAR averaged over 1 _cm® (1 g) of Body TSL Condition

SAR measured

250 mW input power

122mW/g

SAR for nominal Body TSL parameters

normalized to 1W

48.1mW /g £ 18.8 % (k=2)

SAR averaged over 10 ¢’ (10 g) of Body TSL

Condition

SAR measured

250 mW input power

582 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

23.1mW /g £ 18.7 % (k=2)

Certificate No: Z18-60391
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.5Q- 3.86jQ

Return Loss - 25.3dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 43.90- 2.30jQ

Return Loss -23.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.033 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 short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the soldered
connections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z18-60391 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 11.01.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1056
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f=2300 MHz; 6 = 1.7 S/m; ¢, = 39.42; p = 1000 kg/m3
Phantom section: Center Section
DASYS5 Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.42, 7.42, 7.42) @ 2300 MHz; Calibrated:
8/27/2018

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

¢ Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

 Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

e Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 106.4 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 26.1 W/kg

SAR(1 g) = 12.6 W/kg; SAR(10 g) =5.97 W/kg

Maximum value of SAR (measured) = 21.0 W/kg

dB

0 dB =21.0 W/kg = 13.22 dBW/kg

Certificate No: Z18-60391 Page 5 of 8
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Impedance Measurement Plot for Head TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000d8 [FL]
5000 ST —373000600 Gz 525,335 6

40,00
30.00
20.00
10. 00
0.000 \ .' P T . q
-10.00 ‘ ‘

-20.00

-30.00

-40, 00

-50.00 : : =
P S11 smith (R+jx) Scale 1.000U [F1 pel]

>l 2.3000000 GHz 46.467 Q -3.8563 0 17.94
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DASYS Validation Report for Body TSL Date: 11.01.2018
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 2300 MHz; Type: D2300V2; Serial: D2300V2 - SN: 1056
Communication System: UID 0, CW; Frequency: 2300 MHz; Duty Cycle: 1:1
Medium parameters used: f= 2300 MHz; 6 = 1.864 S/m; ¢, = 52.96; p = 1000 kg/m3
Phantom section: Right Section
DASY5 Configuration:

e Probe: EX3DV4 - SN7514; ConvF(7.25, 7.25, 7.25) @ 2300 MHz; Calibrated:
8/27/2018

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

o Electronics: DAE4 Sn1555; Calibrated: 8/20/2018

o Phantom: MFP_V5.1C ; Type: QD 000 P51CA; Serial: 1062

» Measurement SW: DASY52, Version 52.10 (2); SEMCAD X Version 14.6.12
(7450)

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

Reference Value = 99.95 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 24.5 W/kg

SAR(1 g) = 12.2 W/kg; SAR(10 g) = 5.82 W/kg

Maximum value of SAR (measured) = 20.0 W/kg

dB
0

& -5.25
-12.38

-16.50

. _
0 dB =20.0 W/kg = 13.01 dBW/kg

-20.63
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Impedance Measurement Plot for Body TSL

Trl S11 Log Mag 10.00dB/ Ref 0.000dB L[FLi]
30-00 373000000 Grz —73.135 @8

40.00
30.00
20,00
10.00
0.000)‘ . ; . . = - ‘
-10.00 : ’ k

~20.00 |

-30.00

~40.00

-50.00 ‘ ‘ =
PO s11 smith (R+IX) scale 1.000u [F1 pel]
>l 2.3000000 GHz 43.873 0 -2.3029 0 30.

g
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SFORTON LAB.

D2300V2, Serial No. 1056 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of priorcalibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary andthe

calibration interval can be extended.

D2300V2 - serial no. 1056

2300 Head 2300 Body
Real Imaginary Real Imaginary
Date of Return-Loss | Delta Delta Delta |Return-Loss | Delta Delta Delta
Impedance Impedance Impedance Impedance
Measurement (dB) (%) (ohm) (ohm) (dB) (%) (ohm) (ohm)
(ohm) (ohm) (ohm) (ohm)
2018.11.01 -25.3 46.5 -3.86 -231 43.9 -2.30
2019.11.01 -24.4 3.6 45.9 -0.6 -4.08 -0.22 -22.4 3 43.3 -0.6 -2.30 0
2020.11.01 -25.2 0.4 46.2 -0.3 -3.66 0.2 -23.3 -0.9 44.0 0.1 -2.14 0.16

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.
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Dipole Verification Data> D2300V2, serial no. 1056
2300MHz — Head----2019.11.01

rs
§ SOt 3.2 GHr B 70 0 stop 24 e B |1 Stop 24 G [

2300MHz - Body----2019.11.01

Pl sl Log @

stop 2.6t B |1 St 2.2 e Stop 2.4 Gz [

Stow 2.5 Gre B 1 met2 oo
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2300MHz - Body----2020.11.01

Swop 2.5 o I 1 St 21 Gea
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Prifmaly Standids [[o; Cal Dita (Cadifloaia No.j Sehaduled Cabbalian

Priwiar mater NAP SN 04778 D1-Apr-20 (Mo, 217-03100/03101) Apr21

Fawer sehaor NAP-Z91 SN 1008244 DY Ag=20 (Mo, 217-03100) Apr-21

Powar sensor NFP-Z91 Sk 248 07-Ape-20 {No. 217-03101) Apr2d

Referencs 20 dB Altenustor SN: BH0304 (20K) 31-Mar-20 (No. 217-03108) Apr-21

Type-h mismateh combination SM310062/ 06327 31-Mar-20 (No. 217-03104) Apr-21

Rataronca Proba EX30OVA 5h: 7349 AJun-20 (Mo. EX3-7348_Jun2) St

DAE4 SN: 601, 27-Dec-19 (No. DAE4-601_Dact ) Dec-20

Secondary Standards o Gheck Date (in houss) Scheduted Chack

Powsr mater EA4198 BN GB38512475 A0-0Det=14 [In heudse chesik Feb-18) I hedise chack: CGot=20

Power sangor HP 84814 SN UsaranzTea QFOet-15 (In house dheck Oot18) I heniss checi: Ool20

Power sensor HP BaB1A SN! MY4 1002017 07-06t-16 (In house check Oct-18) I hiuse cheak: O6-20
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Matwork Analyzor Agilent EB358A | SN US41080477 31-Mar-14 (ir house check Ccl-18) In houze check: Ocl-20
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Glossary:

TSL tissue simulating liquid

ConvF sensifivity in TSL / NORM xy,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measuremen! Technigues”, June 2013

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

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

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

v Measurement Conditions: Further detalls are available from the Validation Report al 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.

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

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

e SAR measured: SAR measured at the stated antenna input power,

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

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

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

DASY system configuration, as lar as nol given on page 1.

DASY Version DASYS VE2.10.4

Extrapolation Advaneced Extrapolalion

Phantom Modular Flal Phantom

Distance Dipole Center - TSL 10 tm with Spacder

Zaom Scan Resolution dx, dy, dz = 5mm

Frequency 2450 MHz + 1 MHz
Head TSL parameters

Tha foliowing parameters and caloulations were ipplied,
Tempoeraturs Permittivity Conductivity

Mominal Head TSL parametors 22.0"C Jug 1. B0 minodm

Measured Head TSL paramelers (22002)"C 389+ 8% 1.84 mhedn & 6%

Head TSL temperalure change during lesl <05"C v -
SAR result with Head TSL

SAR averaged over 1 em?® (1 g} of Head TSL Coneition

SAR meastired 250 mW input powa 13.0 Wikg

SAR Tor nominal Fead TSL paramelers narmalized o 1W 651.4 Wikg = 17.0 % (k=2)
| SAR averaged over 10 em? (10 g) of Head TSL candition
SAR measured 250 mW Input power 6.04 Wikg
SAH for nominal Head TSL paramaters normalized to 1W 24,0 Wikg = 16.5 % (k=2)
Centificats No: D2450V2-924_Sap20 Page 3 of B




Appendix (Additional assessments oulside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impiedance, tanstormad 1o feed poirt 539Q+72|a

Faeturn Loss =221 :iE

General Antenna Parameters and Design

Elaotrical Delay (one direction) 1.155ns

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

The dipoie Is made of standad semirfgld coaxial cable. The center conductor of the leading line is directly connected lo the
second arm of the dipele. The antenna is theretore short-ireultad fur DO-signals. On some ol fhe dipales, small and caps
are added 1o the dipole arms in order to improve matching when loaded acoording o the pogition as explained in he
“Measuroment Conditions® paragraph. The SAH data are not affected by this change. The overall dipole leagth fs stil
aceording (o the Standarch

Mo excassiva loree musl beapplied 1o (he dipole arms, becauss (hey mighl bend or the solkeed connssions near ha
leadpoinl may be dariagied

Additional EUT Data

Manufaciured by SPEAG

Cetlificate No: D2450V2-824_Sep20 Page4 ol B



DASYS5 Validation Report for Head TSL

Date: 02,09.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:924

Communication System: UID 0 - CW; Frequency: 2450 MHz

Medium parametets used: f= 2450 MHz; o= 1.84 S/m: .= 38.9: p = 1000 kg/m’
Pliantom section: Flal Section

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

DASYS2 Conliguration:
«  Probe: EXADV4 - SN7349; ConvF(7.74, 7.74, 7.74) @ 2450 MHz: Calibrated: 29.06.20120
o Sebsor-Swrloee: Tdoun (Mechanical SuiTace Disleclion
o Blectronics: DAE4 Sn601, Calibrafed: 27.12.2019
«  Phantom: Flat Phantom 5.0 (front); Type: QD 000 PSO AA: Serial: 1001

o« DASYS252.104(1527): SEMCAD X 14.6,14(7483)

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

Reference Value = 115.2 V/m; Power Drift = -0.05 dB

Peak SAR (exttapolated) = 254 W/kg

SAR(1 g) = 13.0 W/kg: SAR(I0 g) = 6.04 Wkg

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

Ratio of SAR at M2 to SAR at M| =51%

Maximum value of SAR (measured) = 21.2 Wikg

-4.00
-6.00
-12.00

-16.00

-20.00

0.dB=21.2 Wikg = 13.26 dBW/kg

Certilicale No: D2450V2-924_Sep20 Page 5 of B



Impedance Measurement Plot for Head TSL
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SFORTON LAB.

D2450V2, Serial No. 924 Extended Dipole Calibrations

Referring to KDB 865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the

calibration interval can be extended.

D2450V2 - serial no. 924

2450 Head
Real Imaginary
Date of Return-Loss | Delta Delta Delta
Impedance Impedance
Measurement (dB) (%) (ohm) (ohm)
(ohm) (ohm)
2020.9.2 -22.1 53.9 7.2
2021.9.1 -22.1 0.0 51.2 2.7 7.4 -0.2

<Justification of the extended calibration>

The return loss is < -20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior calibration.

Therefore the verification result should support extended calibration.




SFORTON LAB.

Dipole Verification Data> D2450V2, serial no. 924
2450MHz - Head----2021.9.1

_st L o
1 Start 2.25 GHz Stop 2.65 GHz I 1 Start 2.25 GHa Stop 2,65 Gz I
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CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1145

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

Calibration Procedures for dipole validation kits

Calibration date: November 9, 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 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, Certificate No.) Scheduled Calibration
Power Meter NRP2 106276 12-May-20 (CTTL, No.J20X02965) May-21
Power sensor NRPSA 101369 12-May-20 (CTTL, No.J20X02965) May-21
ReferenceProbe EX3DV4 | SN 3617 30-Jan-20(SPEAG,No.EX3-3617_Jan20) Jan-21
DAE4 SN 771 10-Feb-20(CTTL-SPEAG,N0.Z20-60017) Feb-21
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzerE5071C | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer é gj

Reviewed by: Lin Hao SAR Test Engineer ﬁﬁta%

Approved by:

Qi Dianyuan SAR Project Leader 6727(@—

Issued: November 19, 2020
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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