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Uncertainty of Axial Isotropy Assessment: £1.2% (£=2)
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Uncertainty of Linearity Assessment: +0.9% (k=2)
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Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)
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DASY/EASY — Parameters of Probe: EX3DV4 — SN:7621

_ Other Probe Parameters

! Sensor Arrangement Triangular
| Connector Angle (°) o 95.4
: Mechanical Surfac:Detection Mode B i. enabled
:. Optical S-urface Detectlon_l\;!ode disable
;obe Overall Length : N 337Tmm
Probe Body Diaméter | - 10mm
| Tip Length N - o Imm
Tip Diameter _ - R 2.5mm
Probe Tip to Sensor X Calibration Point | 1mm
Probe Tip to Sensor Y Calibration Point o : Tmm
i Probe Tip to Sensor Z Calibration PoirI . 1mm
; Recommended Mea-t.surement Distance from Surface 1.4mm
Certificate No:Z22-60124 Page v of 9
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ANNEX I: Dipole Calibration Certificate

750MHz Dipole
R, |n Colisboration with W, A H
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Add: No.51 Xueyuan Road, Haidian District. Beijing. 100191, China ‘{,////—\\\\?\ v CALIBRATION
Tel: +86-10-62304633-2079  Faxc: +86-10-62304633-2504 “arfyl ™ CNAS L0570
E-mail: cttl @ chinattl.com http://'www.chinattl.cn
Client CTTL(South Branch) Certificate No:  219-60291

CALIBRATION CERTIFICATE

Object D750V3 - SN: 1163

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

Calibration Procedures for dipole validation kits

Calibration date: September 3, 2019

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements(Sl1). 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 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRPBA 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG,No.EX3-3617_Jan19) Jan-20
DAE4 SN 15655 22-Aug-19(CTTL-SPEAG No.Z19-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-19 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer E5071C | MY46110673 24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer X ‘é é >

Reviewed by: Lin Hao SAR Test Engineer - dﬁi}yp 3

Approved by: Qi Dianyuan SAR Project Leader M,—/

Issued: September 6, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z19-60291 Page 1 of 8

©Copyright. All rights reserved by SAICT Page 178 of 235



)

|||gl
S

N No.I122N01585-SAR
"\~ In Collaboration with
P S e a
- 2. 0. 0 2 N
Add: No.51 Xueyuan Road. Haidian District. Beijing. 100191, China
Tel: +86-10-62304633-2079 Fax: =86-10-62304633-2504
E-mail: cttl a chinattl.com http://swww.chinattl.cn
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:

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

e 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.

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

e 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: Z19-60291 Page 2 of 8
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Measurement Conditions
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CALIBRATION LABORATORY

100191, China

Fax: +86-10-62304633-2504

.£n

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

No.122N01585-SAR

DASY Version

DASY52

Vv52.10.2

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 applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 419 0.89 mho/m
Measured Head TSL parameters (22.0£0.2) °C 416+6 % 0.90 mho/m +6 %
Head TSL temperature change during test <1.0°C - e
SAR result with Head TSL_ -
SAR averaged over 1 ¢m” (1 g) of Head TSL Condition

SAR measured

250 mW input power

2.16 W/kg

SAR for nominal Head TSL parameters

normalized to 1W

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

Condition

8.53 W/kg * 18.8 % (k=2)

SAR measured

250 mW input power

1.44 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

5.70 Wikg + 18.7 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 55‘5;"" 0.96 mho/m
Measured Body TSL parameters (22.0+0.2) °C 5596 % 0.94 mho/m £ 6 %
Body TSL temperature change during test <1.0°C een e
SAR result with Body TSL
SAR averaged over1 ¢ (1 g) of Body TSL Condition

SAR measured

250 mW input power

2.16 Wrkg

SAR for nominal Body TSL parameters

SAR averaged over 10 cmi (10 g) of Body TSL

normalized to 1W

8.78 W/kg * 18.8 % (k=2)

Condition

SAR measured

250 mW input power

1.45 W/kg

SAR for nominal Body TSL parameters

normalized to 1W

5.87 W/kg £18.7 % (k=2)

Certificate No: Z19-60291
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 50.5Q- 4.53jQ

Return Loss - 26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.50- 3.38jQ

Return Loss - 28.5dB l

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: Z19-60291 Page 4 of 8
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DASYS Validation Report for Head TSL Date: 09.03.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW: Frequency: 750 MHz: Duty Cyecle: 1:1
Medium parameters used: f =750 MHz: 6 = 0.904 S/m: &, = 41.62; p = 1000 kg/m3
Phantom section: Right Section

DASYS Configuration;

o Probe: EX3DV4 - SN3617: ConvF(10.03. 10.03. 10.03) ‘@ 750 MHz; Calibrated:
1/31/2019

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

¢ Electronics: DAE4 Sn1555; Calibrated: 8/22/2019

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
(7470)

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

Reference Value = 55.16 V/m: Power Drift =-0.02 dB

Peak SAR (extrapolated) =3.11 W/kg

SAR(1 g) =2.16 W/kg: SAR(10 g) = 1.44 W/kg

Maximum value of SAR (measured) =2.81 W/kg

dB
0

=1:85

-3.90

-5.84

779

-9.74

0 dB=2.81 W/kg = 4.49 dBW/kg

Certificate No: Z19-60291 Pagesof 8
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Impedance Measurement Plot for Head TSL

rrl si1 Log Mag 10.00dB/ ref G.000dE [F1]

No.122N01585-SAR
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DASYS Validation Report for Body TSL Date: 09.03.2019

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1163
Communication System: UID 0. CW; Frequency: 750 MHz: Duty Cyele: 1:1
Medium parameters used: f= 750 MHz; 6 = 0.942 S/m: g, = 33.87; p = 1000 kg/m3
Phantom section: Center Section

DASYS Configuration:

« Probe: EX3DV4 - SN3617: ConvF(9.85. 9.85. 9.85) @ 750 MHz: Calibrated:
1/31/2019

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

 Electronics: DAE4 Sn1555: Calibrated: 8/22/2019

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

«  Measurement SW: DASY52, Version 52,10 (2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 52.88 V/m: Power Drift = 0.03 dB

Peak SAR (extrapolated) = 3.20 W/kg

SAR(1 g) = 2.16 W/kg; SAR(10 g) = 1.45 W/kg

Maximum value of SAR (measured) =2.85 W/kg

dnEl h ) o

—1.95

No.122N01585-SAR

-3.90
-5.85
-7.80
-9.75
0 dB = 2.85 W/kg = 4.55 dBW/kg
Certificate No: Z19-60291 Page 7 of 8
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Impedance Measurement Plot for Body TSL

Trl 511 Log Mag 10.00d6/ ReT 0.000dE [FL]
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835MHz Dipole
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Tel: 80-10-62304633-2079 e ~80-10-023(4035-2304 erla CNAS L0570
E-mail; et achinastl com gy e chisarben
Client SAICT Certificate No:  Z21-80355
LIBRATION CERTIFICATE |
e o = se—u|
|
Object D835V2 - SN; 4d057 !
|

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

Calibration Procedures for dipole validation kits
Calibration date: Cotober 18, 2021 |

This calibration Certificate documents the traceability to national standards, which realize the physical units of
measurements (81}, The measurements and the uncertainties with confidence grobability are given on'the following

pages-and are part of the certificate.
&l calibrations have been conducted in the closed laboratory faciity; environment tempersture (22:3°C and
fumidity<70%.
Calibration Equipment used (M&TE critical for calibration)
Prlma_r_;.r__Standerds 1D # Cai Date {Cahbfated by Cs{[tl_ﬁcate No.) ] ) Schedullle;j_ Calibration
Power Meter NRP2 106277 24- 850-21 (CTTL, No J21X08328) Sep-22
| Power sensor NRPBS 104291 24-3ep-21 (CTTL, No.J21X0B326) Sep-22
| Refersnce Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-5PEAG No. Z21-60001) Feb-22
| DAE4 SN 1556 15-Jan-21(SPEAG Mo DAE4-1556_Jan21) Jan-22
|
| Secondary Standards 0 # Cal Date (Calibrated by, Certificate Mo.) Scheduled Calibration
Signal Generator E4438C | MY48071430  01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ESOT1C | MY46110873  14-Jan-21 (CTTL, No.J21X00232) Jan-22
; MName Function Signature
Ar
Calibrated by: 4 e s
v Zhao Jing SAR Test Engineer % f:ir
Reviewed by: Lin Hag SAR Test Engineer : Tﬁ?}’{) : !
AL b Qi Dianyuan SAR Project Leader e
lssusd: October 24, 2021 :
This calibration certificate shall not be reproduced except in full without written approval of the laboratory. |

Certificats ™o Z21-60355 Page | of &
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Glossary:

T5L tissue simulating liquid

ConvF sensitivity in TSL/ NORMx y z
INFA 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 Technigues®, 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 wircless
communication devices- Part 1: Device used next to the ear (Frequency range of 300MHz to
6GHz)", July 2016

c) [EC 62209-2, "Procedure to measure the Specific Absarption Rate (SAR) For wireless
communication devices used in close proximity to the human body (frequency range of
30MHz to 6GHz)", March 2010

d) KDBB865664, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

« 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 liguid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector o the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

s Electrical Delay: One-way delay between the SMA connector and the antenna feed point.
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 nonmal d1str!but»on,
Corresponds o a coverage probability of approximately 85%. |

Certificate No; Z21-60355 Page 2 of &
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Measurement Conditions
DASY system configuraticn, as far as not given on page 1.

DASY Version | DASYEZ V52104
Extrapelation : Advancad Extrapolation
_I;I'h-a:l;;n-_ == - g Triple Flat Phantom 510 |
| pistance Dipole Center - TéL ! 5 mim i with Spacer |
Zoom Scan Resolution ' dx, dy, dz =5 mm .
Frequency | BSF;v!Hz +1 MHz _ |

Head TSL parameters

The following parameters and caiculations were applied.

T = =1
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C | oM | 090 mhoim
Measured Head TSL parameters (P2 0+£02)°C 408 46% (.88 mho/m + & %
Head TSL temperature change during test <1050 |
SAR result with Head TSL -
| SAR averaged over 1 ¢7" (1) of Head TSL Conditon | ) |
SAR measured 250 min input power | Z.39 Wikg
SAR for nominal Head TSL parameters normalized to 1W 8.64 Wikg & 18.8 % (k=2} |
| SAR averaged over 10 ¢’ (10 g) of Head TSL | Condition : |
SAR measured | 250 mW input power 1.56 Wikg
SAR fo¥ nominal Head TSL parameters | normaiized o 1W 6.29 Wikg £ 18.7 % (k=2) I
Certificate No: Z21-60355 Page 3of 6
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Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impadance, transformed to feed point 49,801 41890

Retumn Loss - 27.5d8 '

General Antenna Parameters and Design

! Electrical Delay (one direction) | 1.301 ns

After long term use with T00W radiated power, only a slight warming of the dipole near the feedpoint can
ba measured.

The dipole is made of standard semingid coaxial cable. The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenna is thersfore 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
conneclions near the feedpaint may be damaged

Additional EUT Data

Manufactured by SPEAG

Certificate Mo: Z21-00355 Page 4-0f'6
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Add: N 52 HeaVoanBei Road. Haidian District, Beijing, HHN91, Ching

Tel: —ft 230463324179 Fax: ~8t-10-62304033-2504
Eemail: ettha chinattl ¢om it wowrw.chinattd en
DASYS Validation Report for Head TSL Date; 10.18.2021

Test Laboratory: CTTL. Beijing. China

DUT: Dipole 835 MHz; Type: D835V2: Serial: D835V - SN: 44057
Communication System: LD O, CW; Freguency: 835 MHz: Duty Cyele: 1:]
Medium patameters used: =835 MHz: ¢ = (1L.886 S/m; & = 40.9; p = 1000 k/m’
Phantom section; Right Section

DASYS Configuration:

o Probe: EX3DVY - SNTS1T: ConvF(9.81. 9.81.9.81 ) @@ 835 MHz; Calibrated:
2021-02-03

o Sensor-Surface: | 4mm {Mechanical Surface Detection)

« Electronics: DAEY Snl5560; Calibrated: 2021-01-15

»  Phantom: MFP_V3.1C (20deg probe tlty, Type: QD 000 P51 Cx; Serial: 1062

o Measurement SW: DASYS2. Version 52.10 (4 SEMCAD X Version 14.6.14
{(7501)

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

Reference Value = 38.86 Vim: Power Drift = 0,00 dB

Peak SAR (extrapolated) = 3.68 Wikg

SAR(1 g) = 2.39 Wikg; SAR(10 g) = 1.56 Wikg

Smallest distance from peaks to all points 3 dB below = 18 mm

Ratio of SAR al M2 10 SAR at M1 = 64.9%

Maximum value of SAR (measured) — 523 Wikg

dB
]

-2.13
-4.27
-6.40

-8.54

V067 e — ———
0 dB = 3.23 W/kg = 5.09 dBW/kg

Certificate No: Z21-60355 Pagesote
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Impedance Measurement Plot for Head TSL
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1750MHz Dipole
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Add: No.51 Xueyuan Road, Haidian Distrct. Beijing. 100191, China %/ rmmmn® v CALIBRATION

Tel: +86-10-62304633-2079  Fax: +86-10-62304633-2504 KA AR CNAS L0570

E-mail: cttl'@ chinattl.com http://www.chinattl.cn

Client CTTL(South Branch) Certificate No:  Z19-60292

CALIBRATION CERTIFICATE

Object D1750V2 - SN: 1152

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

Calibration Procedures for dipole validation kits

Calibration date: August 30, 2019

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(2243)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 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Power sensor NRP6A 101369 11-Apr-19 (CTTL, No.J19X02605) Apr-20
Reference Probe EX3DV4 | SN 3617 31-Jan-19(SPEAG No.EX3-3617_Jan19) Jan-20
DAE4 SN 1555 22-Aug-19(CTTL-SPEAG No.Z219-60295) Aug-20
Secondary Standards ID# Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 23-Jan-18 (CTTL, No.J19X00336) Jan-20
NetworkAnalyzer E5071C | MY46110673  24-Jan-19 (CTTL, No.J19X00547) Jan-20

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer ’éi

Reviewed by: Lin Hao SAR Test Engineer ﬁ‘?% 1

Approved by: Qi Dianyuan SAR Project Leader el

Issued: September 2, 2019
This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: Z19-60292 Page 1 of 8
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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 htip://www.chinattl.cn
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:

« 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.

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

e 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: £19-60292 Page 2 of 8
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Add: No.51 Xueyuan Road. Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: ~86-10-62304633-2504
E-mail: ettl'a chinattl.com http://www.chinattl.cn

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

DASY Version | DASY52 V52.10.2 '
Extrapolation { Advanced Extrapolation I
Phantom ; Triple Flaﬁ\mom 51C |
Distance Dipole Center - TSL I 10 mm wiiﬁ Spacer _|
Zoom Scan Resolution | dx, dy, dz = 5 mm ‘
Frequency ‘ 1750 MHz + 1 MHz |
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity l
Nominal Head TSL parameters 22.0°C 401 1.37 mho/m |
Measured Head TSL parameters (22.0+0.2) °C 39.9+6% 1.36 mho/m + 6 % J
o L ipprumeango o] <A5'% - ]
SAR result with Head TSL
SAR averaged over1 ¢/ (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.05 Wikg

SAR for nominal Head TSL parameters normalized to 1W

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

36.4 W/kg % 18.8 % (k=2)

l

i
4.80 Wikg l
i

Condition

SAR measured 250 mW input power

SAR for nominal Head TSL parameters normalized to 1W 19.3 Wikg £ 18.7 % (k=2)

Body TSL parameters
The following parameters and calculations were applied.

Certificate No: Z19-60292

Temperature ‘ Permittivity Conductivity ‘
Nominal Body TSL parameters 220°C ‘ 53.4 1.49 mho/m |
Measured Body TSL parameters (22.0+0.2) °C 531+6% 1.52 mho/m +8 %
Body TSL temperature change during test <1.0°C | - |
N—— —]
SAR result with Body TSL
SAR averaged over1 cm’ (1 g) of Body TSL Condition

SAR measured

250 mW input power

|
9.45 W/kg “

SAR for nominal Body TSL parameters

normalized to 1W

37.3Wikg+t18.8 % (k=2h

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

Condition

=

SAR measured

250 mW input power

|

5.05 Wikg B

SAR for nominal Body TSL parameters

normalized to TW

20.0 W/kg * 18.7 % (k=2) ]

©Copyright. All rights reserved by SAICT
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In Collaboration with

Add: No.51 Xueyuan Road. Haidian District. Beijing, 100191, China
Tel: ~B6-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: ¢ttl @ chinattl.com http://'www.chinattl.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 49.10-0.84 |Q

1

Return Loss -38.1dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 4520-137jQ

Return Loss -25.5dB ‘

General Antenna Parameters and Design

Electrical Delay (one direction) 1.084 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

SRy R =

Certificate No: 719-60292 Page 4 of §
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E-mail: cttl @ chinattl.com http:/'www.chinattl.cn

DASYS5 Validation Report for Head TSL Date: 08.30.2019
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: f= 1750 MHz; ¢ = 1.358 S/m; &, = 39.91: p = 1000 kg/m3
Phantom section: Right Section
DASYS5 Configuration:

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

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

« Electronics: DAE4 Sn1555:; Calibrated: 8/22/2019

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

e  Measurement SW: DASYS2. Version 52.10 (2): SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 97.38 V/m: Power Drift = -0.03 dB

Peak SAR (extrapolated) = 16.8 W/kg

SAR(1 g) = 9.05 W/kg: SAR(10 g) = 4.8 W/kg

Maximum value of SAR (measured) = 13.9 W/kg

0 dB=13.9 W/kg = 11.43 dBW/kg

Certificate No: Z19-60292 Page 5 of 8
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Impedance Measurement Plot for Head TSL

[Fr1 =11 Log Mag 10.00d8/ Ret 0.000dB [FL Del]

' 131 1.7500000 GHz -38.120 0B

~30.00 =
PIEE s11 smith (R+Jx) scale 1.0000 [F1 vel]
»1 1.7500000 GHz 49.096 0 -835.30 mo 108.88-BF
|“ v 1
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1 Stat LS5 EHE FEW 100 He Stop 165 e IR
Certificate No; Z19-60292 Page 6 of 8

©Copyright. All rights reserved by SAICT Page 197 of 235



)

g
S
;

No.122N01585-SAR

—’\ " In Collaboration with
=777 s p e 3 g
S~ CALBRATION LABORATORY

Add: No.31 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: 08.30.2019
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: f= 1750 MHz: 6 = 1.516 $/m: &, = 53.05: p = 1000 kg/m3
Phantom section: Center Section
DASYS3 Configuration:

« Prabe: EX3DV4 - §N3617: ConvF(8.03. 8.03. 8.03) @ 1750 MHz: Calibrated:
1/31/2019

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

« Electronics: DAE4 Sn1555: Calibrated: 8/22/2019

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

o  Measurement SW: DASY52. Version 52.10 (2); SEMCAD X Version 14.6.12
(7470)

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

Reference Value = 87.16 V/m: Power Drift = 0.06 dB

Peak SAR (extrapolated) = 17.0 W/kg

SAR(1 g) = 9.45 W/kg; SAR(10 g) = 5.05 W/kg

Maximum value of SAR (measured) = 14.4 W/kg

0 dB = 14.4 W/kg = 11.58 dBW/kg

Certificate No: Z19-60292 Page 7 of 8
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Impedance Measurement Plot for Body TSL

No.122N01585-SAR
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Add: No.52 Hus¥uanBsi Roud, Huidian Distier Being. 100191, Chi 5, /7o CALIBRATION
Fel: “RE-1U-H2R04633-20T9 Fax: <#6-10-62304633-2504 “Hoak ey CNAS LOSTD
E-mail: thachinatil com hagp:woww chinattlen

Client SAICT Certificate No: ~ 221-60357

Object D1800V2 - 8MN: 54088

Calipration Procedurs(s) FE-Z11-003-01

Galibration Frocedures for dipole validation kit
Calibration date: October 18 2021

This calibration Certificate documents. the traceability to national standards, which realize the physical units of
measurements (51). The measurements and the uncertainties with cenfidence probability are given on the following
pages and are part of the certificats.

All calibrations have been conducted in the closed laboratory facility! environment temperature (22:3y°C and
humidity<7T0%

Calibration Equipment used (MATE critica! for calibration) |

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

Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X08328) Sep-22
Power sensor NRPES 104281 24-5gp-21 (CTTL, Ne.J21X08326) Sep-22
Referance Probe EX3DV4 | SN 7517 03-Feb-21{CTTL-SPEAG No. 221-60001) Feb-22
DAE4 SN 1558 15-Jan-21{SPEAG No DAE4-1556_Jan21) Jan-22
Secondary Standards ID#  CalDate (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY49071430 01-Feb-21 (CTTL, No.J21X00503) Jan-22
NetworkAnalyzer ES071C | MY456110672  44-Jan-21 (CTTL, Ne.J21X00232) Jan-22
| Mame Funetion Sigrature
| Calibrated by: Zhao ling SAR Test Engineer Hee %‘% <
s Lin Hao SAR Test Engineer 2 ‘;ﬁﬁ%
Approved by. Qi Dianyuan SAR Project Leader R

Issued: October 24, 2021
This calibration cerfificate shall not be reproduced except in full without written approval of the laboratery.

Certificats Wo: 721-60357 Page 10f 6
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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 Technigues’, 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
8GHz)", July 2018

¢} IEC 82209-2, "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 8GHz)", March 2010

d) KDBBES684, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

s Fesd Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liguid filed phantom. The impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No 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 siated anienna input power.

s  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 T8L 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 & normal distribution
Corresponds io a coverage probability of approximately 95%.

Certificate No. Z21-60337 Page 2 ofo
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Measurement Conditions
DASY system configuration, as far as nof given on page 1.

No.122N01585-SAR

| DASY Version DASYS2 _ V52,104

' Extrapolation | Advanced ExfrapolsﬁoT i Tl
Phantom I Triple Flat Phantom 5.1C |
Distance Dipele Center - TSL_! 10 m;1 i with Spacer - T
Zoom Scan Resolution | dx, dy, d2 =5 mm
Frequency | 1900 MHz + 1 MHz

Head TSL parameters
The following parameters and calculations were applied.

Temperature | Permittivity Ca_nductivity
Nominal Head TSL parameters 22:.0°C | - 40.0 1.40 mhofm [
Measured Head TSL parameters | (220+02)°0 i WOEE W 1.38 mho/m £ 6 % |
Head TSL temperature change during test|  <1.0°C - :

SAR result with Head TSL

| SAR averaged over1 (i (1g)ofHead TSL | Coridition
SAR measured 'l | 250 MW input power 10.0 Wikg
SAR for nominal Head Tgi_ parameters l normalized to 1W 40.2 Wikg  18.8 % (k=2)
| BAR averaged over 10 ¢/t (10 g} of Head TSL ' Gondition '
: SAR measured 250 mW input power | 5.10 Wikg I
| SAR for nominat Head TSL parameters normalized fo AW [ 20.5 W;kg £ 18.7 % (k=2) |
Certificate No: 22160357 Page 3 of'o
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Appendix (Additional assessments cutside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, ransformed to feed point £3.70+ 6.3010

Return Loss ‘ - 22.8d8 l

General Antenna Parameters and Design

| 1 A10ns

Electrical Delay {one direction)
!

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

The dipole is made of standard semingid coaxial cable, The center conductor of the feeding line is directly
connected to the second arm of the dipole. The antenina is therefore short-circuited for DC-signals. On some
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"Measurament Conditions” paragraph. The SAR data are ot
affected by this change The overall dipete length is still according to the Standard.

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

Additional EUT Data

Manufactured by l SPEAG

Certificate No; £21-60357 Page 4 of o
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DASYS Validation Report for Head TSL Date: 10.18.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 1900 MHz; Type: D1900YV2; Serial: D1900V2 - SN; 54088
Communication System: UID 0, CW; Frequency: 1900 MHz: Duty Cyeler 111
Medium parameters used: £= 1900 MHz: o = 1.387 Sims &~ 39.88: p = 1000 kg/m’
Phantom section: Right Section
DASYS Configuration:

o Probe: EX3DV4 - SN7517: ConvF(7.81. 7.81. 7.81) :@ 1900 MHz: Calibrated:
2021-02-03

« Senser-Surface: 1. 4mm (Mechanical Surface Detection)

o Electronics: DAE4 Snl356: Calibrated: 2021-01-15

« Phamom: MFP_V5,1C (20deg probe tilty; Type: QD 000 P31 Cx; Serdal; 1062

o Measurement SW: DASY 32, Version 5210 (4 SEMCAD X Version 14.6.14
(7501)

System Performance Cheek/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
d=5mm. dv=Smm. de=5mm

Reference Value = 103.6 Vim: Power Drift = 0.00 dB

Peak SAR (extrapolated) = 19.2 Wikg

SAR(1 g)= 10 Wkg: SAR(10 g) = 5.1 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 5219

Maximum value of SAR (measured) = 15.8 Wikg

dB
o

-3.76
-7.51
-11.27

-15.02

18.78 A

0dB =158 W/ke=11.99 dBW/kg
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Impedance Measurement Plot for Head TSL
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2450MHz Dipole
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Client SAICT Certificate No:  221-60358

CALIBRATION CERTIFICATE =

Object D2450v2 - 8N: 873

Calibration Procedure(s) FF2i4-005.01

Calibration Procedures for dipole validation kits

Calibration date: October 24, 2024

This calibration Cerificate documents: the traceability to national standards, which reslize 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 faciity: environment temperature (22+3)°¢ and
humidity=<70%.

| Calibration Equipment used (M&TE critical for calibration)

I -
| Primary Standards 1D# Cal Date {Calibrated by. Certificate No.) Scheduled Calibration |
| Power Meter NRP2 106277 24-Sep-21 (CTTL, No.J21X083268) Sep-22
| Powersensor NRPBS 104291 24-8ep-21 (CTTL, No.J21X08326} Sep-22 |
| Reference Probe EX3DV4 | SN 7517 03-Feb-21(CTTL-SPEAG No.Z21-60001) Feb-22 [
DAE4 SN 1556 15-Jan-21{SPEAG No. DAE4-1556_Jan21) Jan-22 [
|
Secondary Star:darlczs- ID{ - Cal Date (Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C | MY48071430 01-Feb-21 (CTTL, No.J21X00593) Jan-22
NetworkAnalyzer ES071C | MY46110673  14-Jan-21 (CTTL, No.J21X00232) Jan-22 |
Name Function Sigrsiure
Calibrated by; Zhao Jing SAR Test Engineer A ﬁ .
: el |
Reviewed by Lin Hao SAR Test Engineer it- -ﬁﬁ( j}% - |
Approved by Qi Dianyuan SAR Project Leader q_ﬂbﬁs-v |
lssued: October 27, 2021 |
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 Sid 1528-2013, “IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Abscrption 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
BGHz)", July 2018

) IEC 62208-2, "Procedure to measure the Specific Absaorption 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 cerlificate. All figures stated in the cerlificate are valid at the frequency indicated.

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

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

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

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

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

¢ SAR for nominal TSL parameters: The measured TSL parameters are uged 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%.

Certiticate No. £21-60358 Page 2 ot o
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Measurement Conditions
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b2 30FA33-2304

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

No.122N01585-SAR

DASY Version DASYS52 VB2 104 |
| Extrapolation Advanced Extrapolation 1
E Phantom Triple Flat Phantom 5.1C B
Distance Dipote Center - TSL 10 mm ;m@cer
Zoom Scan Resolution dy, dy, dz=5 mm
! Frequency 2450 MHz £ 1 Plu;Hz B
Head TSL parameters
The following parameters and calcuiations were applied. i
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 302 1.80 mhaim
Measured Head T5L parameters . (220 E}.?,_}. E o _39 5; 5% T8 mihelm £ 6 %
Head TSL;n::;;rature e;ange during hestl Lo el o —
SAR result with Head TSL
SAR averaged over 1 cii’ {1 g} of Head TSL Condition |

SAR measured

250 m\W input power

T

SAR for nominal Head TSL parameters

mitrhakzed to W

53.2 Wikg £ 18.8 % (k=2) |

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

Condition

EAR measured

SAR for nominal Head TSL parameters

250 mW input powar

normalized to TW

£.05 Wikg

24.2 Wikg £ 18.7 % (k=2
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