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No.

Measurement Conditions

No. 24B01N003176-001-SAR

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

DASY Version DASYS V52.10.4
Extrapolation Advanced Extrapolation

Phantom ELI4 Flat Phantom Shell thickness: 2 + 0.2 mm
EUT Positioning Touch Position

Zoom Scan Resolution

dx, dy = 4.0 mm, dz = 1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency 13 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 220°C 55.0 0.75 mho/m
Measured Head TSL parameters (22.0£0.2)*C 53.3+6% 0.71 mho/m £ 6 %
Head TSL temperature change during test =05°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 1 W input power 0.449 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.466 Wikg * 18.4 % (k=2)

SAR averaged over 10 em?® (10 g) of Head TSL

condition

SAR measured

1 W input power

0.277 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

0.287 Wikg * 18.0 % (k=2)

Certificate No: CLA13-1038_Aug23
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No. No. 24B01N003176-001-SAR

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4420-04)Q
Return Loss -241dB

Additional EUT Data

| Manufactured by SPEAG

Certificate Mo: CLA13-1030_Aug23 Page 4 of 6
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No. No. 24B01N003176-001-SAR

DASYS5 Validation Report for Head TSL

Date: 18.08.2023
Test Laboratory: SPEAG, Zurich, Switzerland

DUT: CLA13; Type: CLA13; Serial: CLA13 - SN: 1039

Communication System: UID 0 - CW; Frequency: 13 MHz

Medium parameters used: f = 13 MHz; 6 =0.71 S/m; er = 53.3; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/[EC/ANSI C63.19-2007)

DASY52 Configuration:
« Probe: EX3DV4 - SN3877; ConvF(15.33, 15.33, 15.33) @ 13 MHz; Calibrated: 06.01.2023
« Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn654; Calibrated: 27.01.2023
e Phantom: ELI v6.0; Type: QDOVAOQ03AA; Serial: TP:2034
« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

CLA Calibration for HSL-LF Tissue/CLA-13, touch configuration, Pin=1W/Zoom Scan,
dist=1.4mm (8x10x8)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 29.61 V/m; Power Drift = -0.05 dB

Peak SAR (extrapolated) = 0.925 W/kg

SAR(1 g) = 0.449 W/kg; SAR(10 g) = 0.277 W/kg

Smallest distance from peaks to all points 3 dB below = 20.9 mm

Ratio of SAR at M2 to SAR at M1 =78%

Maximum value of SAR (measured) = 0.667 W/kg

dB

-6.24
-12.48
-18.71

-24.95

-31.19

0dB =0.667 W/kg = -1.76 dBW/kg

Certificate No: CLA13-1039_Aug23 Page 50f 6
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Impedance Measurement Plot for Head TSL

No. 24B01N003176-001-SAR
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No. No. 24B01N003176-001-SAR

750MHz Dipole

r " In Cotabarstion with ‘f»‘.‘t',‘"/n ca {1 A
&77Ls p e a g S (ﬁggw CAICT
— i N Nt CALIBRATION
Add: No.52 HuaYuanBeir Road, Haidian District, Beijing, 100191 KT AR CNAS LOSTC
Tel: +86-10-62304633-2117
H-mail: emfi@caict.ne.cn httpy/www.caict.ac.cn
Client SAICT Certificate No: Z22-60333
CALIBRATION CERTIFICATE
Object D750V3 - SN: 1163

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

Calibration Procedures for dipole validation kits

Calibration date: August 22, 2022
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (S1). The measurements and the uncertainties with confidence probability are given on the following

pages and are part of the certificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature (22:3)°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 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG N0.Z22-60007) Jan-23
Secondary Standards ID# Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 13-Jan-22 (CTTL, No.J22X00409) Jan-23
Network Analyzer ES071C | MY48110673  14-Jan-22 (CTTL, No.J22X004086) Jan-23

Name Function Signature

Callbrated by: Zhao Jing SAR Test Engineer : { é _

Reviewed by: Lin Hao SAR Test Engineer g

Appraved by: Qi Dianyuan SAR Project Leader e .

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

Certificate No: Z22-60333 Page 1 of 6

©Copyright. All rights reserved by SAICT Page 156 of 201



No. No. 24B01N003176-001-SAR

©Copyright. All rights reserved by SAICT Page 157 of 201



No. No. 24B01N003176-001-SAR

E'TTL !;Coabo:arm with CAI CT

Add: No.52 HuaYusnBei Road, Haidian Distnict, Beijing, 100191, Chiny
Tel: +86-10-62304633-2117
E-mail: emfidcaict.ac.cn https//www,caict.ac.co

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

DASY Version DASYS52 V52.10.4
Extrapolation Advanced Exirapolation
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 applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 42.0 0.90 mho/m
Measured Head TSL parameters (220 2x02) C 41326 % 0.90 mho/m £6 %
Head TSL temperature change during test <10 T e e

SAR result with Head TSL

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

SAR measured 250 mW Input power 2.15 Wikg

SAR for nominal Head TSL parameters normalized to 1W 8.48 Wikg % 18.8 % (k=2)

SAR averaged over 10 ¢ (10 g) of Head TSL Candition

SAR measured 250 mW Input power 1.42 Wikg

SAR for nominal Head TSL parametiers normalized to TW 5.62 Wikg £18.7 % (k=2)
Certificate No: Z22-60333 Page 1 of 6
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No. No. 24B01N003176-001-SAR
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.0Q- 4.06j0
Retumn Loss -27.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 0.941 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data
Manufactured by L SPEAG
Certificate No: Z22-60333 Page 4 of 6
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No. No. 24B01N003176-001-SAR
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Add: No.52 HuaYuanBei Road, Hmdian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
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DASYS5 Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UTD 0, CW; Frequency: 750 MHz: Duty Cycle: 1:1
Medium parameters used: f= 750 MHz; g = 0.902 S/m; &= 41.26; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:

« Probe: EX3DV4 - SN7464; ConvF(10.26, 10.26, 10.26) @ 750 MIz; Calibrated:
2022-01-26

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

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

« Phantom: MFP_V35.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial; 1062

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

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

Reference Value = 55.49 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 3.17 W/kg

SAR(1 g) = 2.15 W/kg; SAR(10 g) = 1.42 W/kg

Smallest distanice from peaks to all points 3 dB below =21.2 mm

Ratio of SAR at M2 to SAR at M1 = 67.5%

Maximum value of SAR (measured) = 2.84 W/kg

-2.02
-4.03
-6.05

-8.06

-10.08 _

0 dB = 2.84 W/kg = 4.53 dBW/kg

Certificate No: Z22-60333 Page 5 of 6

©Copyright. All rights reserved by SAICT Page 160 of 201



No. No

== In Colisboration with
=777 s p e a g
S~  CALBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Hudian Distnct, Beijing, 100191, China
Tel; +86-10-62304633-2117

E-mail: emfi@cdict.sc.cn httpi/fwww,caict.ac.cn

Impedance Measurement Plot for Head TSL
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835MHz Dipole
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In Collaboration with

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117

No. 24B01N003176-001-SAR

CAICT

E-mail: emf@caict.ac.cn http://www.caict.ac.cn
Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY52 V52.10.4
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 835 MHz £ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 415 0.90 mho/m
Measured Head TSL parameters (220+0.2)°C 40816 % 0.91 mho/m £ 6 %
Head TSL temperature change during test <1.0°C - —
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 2.42 Wikg
SAR for nominal Head TSL parameters normalized to 1W 9.59 W/kg % 18.8 % (k=2)
SAR averaged over 10 cm° (10 g) of Head TSL Condition
SAR measured 250 mW input power 1.61 Wikg
SAR for nominal Head TSL parameters normalized to 1W 6.40 W/kg £ 18.7 % (k=2)

Certificate No: 24J02Z000738 Page 3 of 6
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No. No. 24B01N003176-001-SAR
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Add; No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emfi@caict.ac.cn hittpe/fwww.caict.ac.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 46.70- 5.19jQ
Return Loss -23.9dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.302 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipcle length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24J02Z000738 Page 4 of 6
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&777. speaqg CAICT

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
E-mail: emf@caict.ac.cn http://www.caict.ac.cn

Impedance Measurement Plot for Head TSL
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No. 24B01N003176-001-SAR

CAICT

Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASYS52 52.104
Extrapolation Advanced Extrapalation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 1750 MHz +1 MHz
Head TSL parameters
The following parameters and caloulations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 401 1.37 mho/m
Meaasured Head TSL parameters (220 £02) T 413 +6% 141 mho/m £8 %
Head TSL temperature change during test <10 T — —
SAR result with Head TSL
SAR averaged over 1 ¢m’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 9.18 Wikg
SAR for nominal Head TSL parameters normalized to 1W 36.3 Wikg £18.8 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 4.94 Wikg
SAR for nominal Head TSL parameters normalized to 1W 19.6 W/kg £18.7 % (k=2)
Certificate No: Z22-60335 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 47.90-0.71j0

Retum Loss - 32.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) I 1.120 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: Z22-60335 Page 4 of 6
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DASYS Validation Report for Head TSL Date: 2022-08-22
Test Laboratory: CTTL, Beijing, China
DUT: Dipole 1750 MHz; Type: D1750V2; Serial: D1750V2 - SN: 1152
Communication System: UID 0, CW; Frequency: 1750 MHz; Duty Cycle: 1:1
Medium parameters used: {'= 1750 MHz; o = 1,408 S/m; & =41.28; p = 1000 kg/m’
Phantom section: Right Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)
DASYS Configuration:

» Probe: EX3DV4 - SN7464; ConvF(8.52, 8.52, 8.52) @ 1750 MHz; Calibrated:
2022-01-26

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

« Electronics: DAE4 Snl556; Calibrated: 2022-01-12

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

« DASY5252.10.4(1535); SEMCAD X 14.6.14(7501)

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

Reference Value = 91,44 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 16.5 W/kg

SAR(1 g) = 9.18 W/kg: SAR(10 g) =4.94 W/kg

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

Ratio of SAR at M2 to SAR at M1 =56.3%

Maximum value of SAR (measured) = 14.0 W/kg

-3.23
-6.46
-9.70

-12.93

L
16.16 - t_

0 dB = 14.0 W/kg = 11.46 dBW/kg
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Impedance Measurement Plot for Head TSL
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2117
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

No. 24B01N003176-001-SAR

CAICT

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5 mm
Frequency 1900 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 (220%0.2)°C 406+6 % 1.39 mho/m £ 6 %
Head TSL temperature change during test <1.0°C — -
SAR result with Head TSL
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.83 Wikg
SAR for nominal Head TSL parameters normalized to 1W 39.7 Wikg * 18.8 % (k=2)
SAR averaged over 10 cm’ (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.19 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 20.9 Wikg £ 18.7 % (k=2)
Certificate No: 24J02Z000739 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.50+ 7.67jQ

Retumn Loss -22.3d8B

General Antenna Parameters and Design

Electrical Delay (one direction) 1.100 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

No excessive force must be applied to the dipole amms, because they might bend or the soldered
connections near the feed-point may be damaged.

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24J02Z000739 Page 4 of 6
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Impedance Measurement Plot for Head TSL
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASY52 52.10.4
Extrapolation Advanced Extrapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Frequency 2450 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C 398+6% 1.76 mho/m £ 6 %
Head TSL temperature change during test <1.0°C e —

SAR result with Head TSL

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 250 mW input power 13.0 Wikg

SAR for nominal Head TSL parameters normalized to 1W 52.7 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’® (10 g) of Head TSL Condition

SAR measured 250 mW input power 6.16 Wikg

SAR for nominal Head TSL parameters normalized to 1W 24.8 Wikg £ 18.7 % (k=2)

Certificate No: 24J02Z000740 Page 3 of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.3Q+ 1.81jQ

Return Loss -28.7dB

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 feed-point can
be measured.

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard.

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

Additional EUT Data

Manufactured by SPEAG

Certificate No: 24J02Z000740 Page 4 of 6
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Impedance Measurement Plot for Head TSL

Tri sii Log Mag 10.0008/ Ref 0.000d8 [F1]

No. 24B01N003176-001-SAR
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Measurement Conditions

No

. 24B01N003176-001-SAR

DASY system configuration, as far as not iven on page 1.
DASY Version DASY52 V62.10.4
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2550 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied,
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 39.1 1.81 mho/m
Measured Head TSL parameters (22.0+0.2)°C 376+6% 1.98 mho/m + 8 %
Head TSL temperature change during test <05°C - e
SAR resuit with Head TSL
SAR averaged over 1 cm? (19) of Head TSL Condition
SAR measured 250 mW input power 14.1 Wikg
SAR for nominal Head TSL parameters normalized to 1W 55.0 Wikg +17.0 % (k=2)
SAR averaged over 10 cm? (10 g) of Head TSL condition
SAR measured 250 mW input power 6.35 Wikg
SAR for nominal Head TSL parameters normalized to 1W 25.0 W/kg + 16.5 % (k=2)

Certificate No: D2550v2-101 0_Apr24
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.30-29 iQ
Return Loss -274dB

General Antenna Parameters and Design

IEactrlcaj Delay (one direction) 1.153 ns j

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 (o the dipole arms in order 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 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

wanufactured by I SPEAG —'

Certificate No: 02550V2-1010_Apl?4 Page 4 of 6
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DASYS5 Validation Report for Head TSL

Date: 23.04.2024
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2550 MHz; Type: D2550V2; Serial: D2550V2 - SN:1010

Communication System: UID 0 - CW: Frequency: 2550 MHz

Medium parameters used: f=2550 MHz; o= 1.98 S/m; &:=37.6; p = 1000 kg/m?
Phantom seetion: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63.19-201 1)

DASYS52 Configuration:
* Probe: EX3DV4 - SN7349; ConvF(7.85, 7.85, 7.85) @ 2550 MHz; Calibrated: 03.1 1.2023
» Sensor-Surface: 1.4mm (Mechanical Surface Detection)
* Electronics: DAE4 Sn601; Calibrated: 30.01.2024
* Phantom: Flat Phantom 5.0 (front); Type: QDO0OPS0AA:; Serial: 100]
« DASY52 52.10.4(1535); SEMCAD X 14.6.14(7501)

Dipole Calibration for Head Tissue/Pin=25( mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5Smm, dy=Smm, dz=5mm

Reference Value = 118.6 Vim; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 29,0 Wikg

SAR(1 g) = 14.1 W/kg; SAR(10 8) =6.35 W/kg

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

Ratio of SAR at M2 to SAR at M1 = 48.49%,

Maximum value of SAR (measured) = 23.6 Wikg

0dB =23.6 Wkg=13.73 dBW/kg

Certificate No: D2550V2-1010_Apr24 Page 50f 6
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Impedance Measurement Plot for Head TSL

No. 24B01N003176-001-SAR
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191
Tel: +86-10-62304633-2117
E-mail: emfi@caict.ac.cn http://www.caic.ac.cn

Client SAICT Certificate No: ~ 222-60336
CALIBRATION CERTIFICATE

Object D5GHzV2 - SN: 1238

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

Calibration Procedures for dipole validation kits

Calibration date: August 17, 2022
This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (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 (2243j°c and
humidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # B Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Power sensor NRP8S 104291 24-Sep-21 (CTTL, No.J21X08326) Sep-22
Reference Probe EX3DV4 | SN 7464 26-Jan-22(SPEAG,No.EX3-7464_Jan22) Jan-23
DAE4 SN 1556 12-Jan-22(CTTL-SPEAG,N0.Z22-60007) Jan-23
Secondary Standards D # Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 13-Jan-22 (CTTL, No. J22X00409) Jan-23
Network Analyzer ES071C | MY46110673 14-Jan-22 (CTTL, No.J22X00406) Jan-23

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer zg gj

Reviewed by: Lin Hao SAR Test Engineer Tﬂf%

Approved by: i Dia SAR Project Leader

Qi Dianyuan roje &_/9\/

Issued: August 23, 2022
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z22-60336 Page 1 of 8
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Measurement Conditions
DASY system configuration, as far as not given on page 1.

DASY Version DASYS52 52.104

Extrapolation Advanced Extrapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy =4 mm, dz = 1.4 mm Graded Ratio = 1.4 (Z direction)
5250 MHz + 1 MHz

Frequency 5600 MHz £ 1 MHz
5750 MHz +1 MHz

Head TSL parameters at 5250MHz

The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 20T 35.9 4.71 mho/m
Measured Head TSL parameters (22010.2) © 36.3 26 % 4.64 mho/m +6 %
Head TSL temperature change during test <10 T —_— -

SAR result with Head TSL at 5250MHz

SAR averaged over1 cm’ (1 g) of Head TSL Condition

SAR measured 100 mW Input power 7.95 Wikg

SAR for nominal Head TSL parameters normalized to 1W 79.7 Wikg £24.4 % (k=2)

SAR averaged over 10 ¢m1° (10 g) of Head TSL Condition

SAR measured 100 mW input power 2.27 Wikg

SAR for nominal Head TSL parameters nomalized to 1W 22.8 Wikg +24.2 % (k=2)
Certificate No: Z22-60336 Page 1 of §
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Add: No.52 HuaYuanBei Road, Haidian District, Beijing. 100191, China

Tel: +86-10-62304633-2117
E-mail: emfi@caict.ac.cn

Head TSL parameters at 5600MHz

http://wwiv.caic.dc.on

The following paramsters and calculations were applied.

CAICT

Temperature Permittivity Conductivity

Nominal Head TSL parameters 20T 35.5 5.07 mha/m
Measured Head TSL parameters (22.0 £0.2) C 352 6% 5.01 mho/m £6 %
Head TSL temperature change during test <10 T —_ —_

SAR result with Head TSL at 5600MHz
SAR averaged over1 ¢m’ (1g) of Head TSL Condition
SAR measured 100 mW input power 8.28 Wikg
SAR for nominal Head TSL parameters normalized to TW 82.6 Wikg £24.4 % (k=2)
SAR averaged over 10 ¢m’ (10 g) of Head TSL Condition
SAR measured 100 mW Input power 2.37 Wikg
SAR for nominal Head TSL parameters nomalized to 1W 23.6 Wikg £24.2 % (k=2)

Head TSL parameters at 5750MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 220 C 354 5,22 mho/m
Measured Head TSL parameters (220 +02) 'C 35026 % 5.18 mho/m £6 %
Head TSL temperature change during test <10 C —_— —
SAR result with Head TSL at 5750MHz
SAR averaged over1 cm’ (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.87 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

78.5 Wikg £24.4 % (k=2)

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

Condition

SAR measured

100 mW input power

2,22 Wikg

SAR for nominal Head TSL parameters

nomalized to 1W

22.1 Wikg £24.2 % (k=2)

Certificate No: Z22-60336
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL at 5250MHz

Impedance, transformed to feed point 48.40- 3.36)0
Retumn Loss -28.5dB

Antenna Parameters with Head TSL at 5600MHz

Impedance, transformed to feed point 50.80+ 2.69jQ

Retum Loss -31.1dB

Antenna Parameters with Head TSL at 5750MHz

Impedance, transformed to feed point 53.5Q+ 2.34jQ
Retum Loss -27.9dB

General Antenna Parameters and Design

raomw Delay (one direction) 1.098 ns

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On soma
of the dipoles, small end caps are added to the dipoie arms in order to improve matching when loaded
according to the position as explained in the "Measurement Conditions" paragraph. The SAR data are not
affected by this change. The overall dipole length is still according to the Standard,

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

Additional EUT Data
Manufactured by | SPEAG
Certificate No: 222-60336 Page 5 of 8
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Dipole Calibration /Pin=100mW, d=10mm, f=5750 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 65.17 V/m; Power Drift = -0.09 dB

Peak SAR (extrapolated) = 35.8 W/kg

SAR(1 g) = 7.87 Wi/kg; SAR(10 g) = 2.22 W/kg

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

Ratio of SAR at M2 to SAR at M1 =61.3%

Maximum value of SAR (measured) = 19.4 W/kg

-10.00
-20.00
-30.00
-40.00

-50.00

0 dB =19.4 W/kg = 12.88 dBW/kg

Certificate No: Z22-60336 Page 7 of 8
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Impedance Measurement Plot for Head TSL
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ANNEX J: Extended Calibration SAR Dipole

No. 24B01N003176-001-SAR

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dBm, 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.

Justification of Extended Calibration SAR Dipole CLA13 - SN: 1039

Head
Real Imaginary
Date of Return-Loss Delta Delta
Delta (%) | Impedance Impedance _
Measurement (dB) (ohm) , (johm)
(ohm) (johm)
2023/8/18 -24 1 / 44 .2 / -0.40 /
2024/8/18 -23.3 3.3 45.8 1.6 -0.25 0.15
Justification of Extended Calibration SAR Dipole D750V3 - SN: 1163
Head
Real I [
Date of Return-Loss Delta (%) | Im eZche Delta Ir:aengZiS; Delta
Measurement (dB) ° P (ohm) p (johm)
(ohm) (johm)
2022/8/22 -27.8 / 50.0 / -4.06 /
2023/8/22 -27.0 2.9 51.3 1.3 -3.83 0.23
2024/8/22 -26.5 4.7 51.6 1.6 -3.67 0.39
Justification of Extended Calibration SAR Dipole D1750V2 - SN: 1152
Head
Real I [
Date of Return-Loss Delta (%) | Im eZche Delta Irrr?aengZ?\l Delta
Measurement (dB) ° P (ohm) p (johm)
(ohm) (johm)
2022/8/22 -32.8 / 47.9 / -0.71 /
2023/8/22 -33.7 27 49.6 1.7 -0.55 0.16
2024/8/22 -34.3 4.6 50.4 25 -0.42 0.29

©Copyright. All rights reserved by SAICT

Page 200 of 201



No. No. 24B01N003176-001-SAR

Justification of Extended Calibration SAR Dipole D5GHzV2 - SN: 1238

Head
Date of Return-Loss Delta (%) Impr:zzlnce Delta I:;egdlr;l;ye Delta
Measurement (dB) (ohm) , (johm)
(ohm) (johm)
5250MHz
2022/8/17 -28.5 / 48.4 / -3.36 /
2023/8/17 -27.6 3.2 49.5 1.1 -3.18 0.18
2024/8/17 -26.9 5.6 50.1 1.7 -2.94 0.42
5600MHz
2022/8/17 -31.1 50.8 2.69 /
2023/8/17 -30.3 2.6 52.2 1.4 2.88 0.19
2024/8/17 -29.5 5.1 53.6 2.8 3.03 0.34
5750MHz
2022/8/17 -27.9 53.5 2.34 /
2023/8/17 -27.1 2.9 55.1 1.6 2.45 0.11
2024/8/17 -26.2 6.1 56.8 3.3 2.69 0.35

The Return-Loss is <-20dB, and within 20% of prior calibration; the impedance is within 5 ohm of
prior calibration. Therefore the value result should support extended cabration.

**END OF REPORT***
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