H_W Appendix Report

Project No. SHT2203077202EW

Test sample No. |YPHT22030772001 Model No. CR MAX BT

Start test date 2022/3/24 Finish date 2022/3/29

Temperature 226C Humidity 44%

Test Engineer Bo Wang Auditor X ;Mdov .Zhu

il Test ltem Result

clause

A Conducted Power Measurement Results PASS
B SAR Measurement Results PASS
C Simultaneous Transmission analysis PASS
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Appendix A:Conducted Power Measurement Results-WIFI/Bluetooth

Project No.:SHT2203077202EW

Mode Channel Frequency (MHz) Peak Power (dBm) Tune-up limit (dBm)
1 2412 14.57 15.00
802.11b 6 2437 14.36 14.50
11 2462 14.23 14.50
1 2412 14.31 14.50
802.11g 6 2437 14.27 14.50
11 2462 14.15 14.50
1 2412 14.35 14.50
B(OHZ.I.;;? 6 2437 14.31 14.50
11 2462 14.12 14.50
3 2422 12.99 13.00
B(OHZ.I.J‘;;] 6 2437 12.78 13.00
9 2452 12.54 13.00

Bluetooth

Mode Channel Frequency (MHz) Peak Power (dBm) Tune-up limit (dBm)
0 2402 5.00 5.00
BLE 19 2440 4.94 5.00
39 2480 4.24 4.50
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H'Fw Project No.:SHT2203077202EW

Appendix B:SAR Measurement Results

. Duty Measured Report
Mode | et Freauency o | Tunewe | TEE | oy | Cyde | Power | ‘sar(ig) | saR(1a) |
o _ g N ) ot No.
Position dB limit (dBm) fact Cycle Scaling Drift(dB)
CH MHz (dBm) actor Factor Whg) | (Wikg)
1 2412 14.57 15.00 1.105 1.000 1.000 -0.10 0.240 0.265 1
Rear 6 2437 14.36 14.50 1.032 1.000 1.000 - - - -
1 2462 14.23 14.50 1.064 1.000 1.000 - - - -
802.11b
1 2412 14.57 15.00 1.105 1.000 1.000 -0.04 0.202 0.223 -
Top 6 2437 14.36 14.50 1.032 1.000 1.000 - - - -
1 2462 14.23 14.50 1.064 1.000 1.000 - - - -
Bluetooth
. Duty Measured Report
Mode Test Freavency hower | Tonewn | TDEP | Duy | cye | Power | sarig) | saR(tg) | p
o _ g N ) ot No.
Position dB limit (dBm) fact Cycle Scaling Drift(dB)
CH MHz (EEim) actor Factor Whg) | (Whkg)
0 2402 5.00 5.00 1.000 1.000 1.000 -0.05 0.167 0.167 2
Rear 39 2441 4.94 5.00 1.014 1.000 1.000 - - - -
78 2480 4.24 4.50 1.062 1.000 1.000 - - - -
BLE
0 2402 5.00 5.00 1.000 1.000 1.000 -0.03 0.155 0.155 -
Top 39 2441 4,94 5.00 1.014 1.000 1.000 - - - -
78 2480 4.24 4.50 1.062 1.000 1.000 - - - -
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Project No.:SHT2203077202EW

HTW

Appendix C: Simultaneous Transmission analysis

WLAN + BT

» Max SAR (W/kg) Summed SAR
WLAN Band Exposure Position
WLAN BT (W/kg)
Rear 0.265 0.167 0.432
WIFI 2.4G
Top side 0.223 0.155 0.378
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Appendix D: SAR Test Data Plots

Test Laboratory: Huatongwei International Inspection Co., Ltd.,SAR Lab Date: 3/29/2022
Wifi 2.4G-L-Body

Communication System: UID 0, Generic WIFI (0); Frequency: 2412 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f=2412 MHz; 6 = 1.79 S/m; £ = 37.723; p = 1000 kg/m3

Phantom section: Flat Section
Ambient Temperature:22.2°C;Liquid Temperature:22.0°C;

DASY Configuration:

Probe: EX3DV4 - SN7494; ConvF(7.97, 7.97, 7.97) @ 2412 MHz; Calibrated: 4/9/2021
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn540; Calibrated: 2/22/2022

Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974

DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Rear/CH 1/Area Scan (71x151x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.299 W/kg

Rear/CH 1/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.148 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 0.438 W/kg

SAR(1 g) = 0.240 W/kg; SAR(10 g) = 0.131 W/kg

Maximum value of SAR (measured) = 0.295 W/kg

dB

-10.00

-20.00

-30.00

-40.00

-50.00

0 dB = 0.295 W/kg = -5.30 dBW/kg

Plot No.1



Appendix D: SAR Test Data Plots

Test Laboratory: Huatongwei International Inspection Co., Ltd.,SAR Lab Date: 3/29/2022
Bluetooth-L-Body

Communication System: UID 0, Generic BT (0); Frequency: 2402 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f=2402 MHz; 6 = 1.773 S/m; e = 37.772; p = 1000 kg/m3

Phantom section: Flat Section
Ambient Temperature:22.3°C;Liquid Temperature:22.1°C;

DASY Configuration:

Probe: EX3DV4 - SN7494; ConvF(7.97, 7.97, 7.97) @ 2402 MHz; Calibrated: 4/9/2021
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn540; Calibrated: 2/22/2022

Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974

DASY52 52.10.2(1495); SEMCAD X 14.6.12(7450)

Rear/CH 0/Area Scan (71x151x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.196 W/kg

Rear/CH 0/Zoom Scan (7x7x7)/Cube 0: Mecasurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 1.146 V/m; Power Drift =-0.05 dB

Peak SAR (extrapolated) = 0.432 W/kg

SAR(1 g) = 0.167 W/kg; SAR(10 g) = 0.092 W/kg

Maximum value of SAR (measured) = 0.191 W/kg

dB
— 0

| 6.00 1

-12.00

-18.00

-24.00

-30.00
0dB =0.191 W/kg = -4.36 dBW/kg

Plot No.2



Appendix E: DAE and Probe Calibration Certificate

1.1.1. DAE4 Calibration Certificate

71§ p o a g T, e s CAICT

Add: No.32 Hua YuanRei Road, Haidian Disteit, Beijing, 100191, Ching. % ¥ CALIBRATION

Tel: +86-10-62004633.2812  Fa: +86-10462304533-28014 ) CHAG LOST0

E-mail: enkg@chinatl com Hatp=(forww, chinattl.cn

Client . ruixiang Certificate No: Z22-60033

CALIBRATION CERTIFICATE § 3%

Object DAE4 - SN: 540

Calibration Procedure(s) FF-211-002:01
Calibration Procedure for the Data Acquisition Elastronics |
(DAEN)

Calibration date: February 22, 2022 |

This calibration Certificate decuments the fracesbility 1o national standards, which realize the physical units of
measurements(Sl). The measurements and the uncertainties with confidence probahility are given on the following
pages and are part of the certificate,

All ealibrations have been conducted in the clossd laboratory facility: environmant temparature(22+3)7c and |
humidity<70%

Callbration Equipment used (M&TE critical for calibration)

Primary Standards | I # Cal Date(Calibrated by, Certificate No ) Scheduled Calibration

|
Frocess Calibrator 763 | 1971018 15-Jun-21 (CTTL, No,J21X04465) Jun-22
Nama Function Signature
BT b YuZongying  SAR TestEngineer | /"’,@,m."‘%j

Reviewed by: Lin Hao SAR Test Engineer S M

Approved by: Qi Dianyuan SAR Project Leader —%an. -~

lssued: February 22, 2022
This calibration cerificate shall not be reproducead except in full without written appraval of the laboratory, |
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Appendix E: DAE and Probe Calibration Certificate

r\* In Colisboration with
iTTL i p e ag

Add: Mo,52 HoaYionBei Fiad, Haidian Districr, Beijimg, 100191, Ching
Tel: +86-10-62304633-2512 Fuoe: +86-10-62304633-2504
E-mail: crtkidchinat ). cam Hiepwww.chinatil.en

DC Voltage Measuremant
AD - Converter Resclution nominal

CAICT

HighRange:  1LSB= 6w, fulrange=  -100.4300my

Low Range; 1LSE = ainy , full range = P, +3m
DASY measurement parameters: Ao Zero Time: 3 sec. Measuring fime: 3 sec
Callbration Factors X Y Z
High Range 403476 +0.15% (k=2) | 403.366 + 0.15% (k=2) | 402,730 4 0. 15% (k=2)
Low Range 394004 + 0.7% (k=2) | JBETTI £0.7% (k=2) | 3.94004 + 0.7% (k=2)
Connector Angle

Connector Angle io be used in DASY system

214*+ 1 * _[

20f 12



Appendix E: DAE and Probe Calibration Certificate

7L s Db e a g CAICT

Add: No.52 HunYuasBei Road, Haidian Disiric, Heijing, 100191, Ching
Tel: +86-10-62304633.2512 Fix: tR6-[{0-623 046332 50
E-mail: entlgchinag], com Hizp:twvwwchinatt] cn

Glossary:

DAE data acquisition electronics

Connectorangle  information used in DASY system to align probe sensor X
to the robot cocrdinate system.

Methods Applied and Interpretation of Parameters:

« DC Voltage Measurement: Calibration Factor assessed for use in DASY
system by comparison with a calibrated instrument traceable to national
standards. The figure given corresponds to the full scale range of the
voltmeter in the respective range.

» Connector angle: The angle of the connector is assessed measuring the
angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for DAE, it does not contain other
performance test results.

3of12



Appendix E: DAE and Probe Calibration Certificate

1.2. Probe Calibration Certificate

o "y, i
A"\ Coisboration with g“\\‘\:_-’f//’* ;:%E
I7Lsp e s 0 jaswiCNASH
— TN CALIBRATION
Add: Mo.52 HuaYueanBei Road. Haidian District, Bedjing, 100191, China ’fﬁtm‘h"' CMAS LOSTD
Tel: +86=10-62304633-2512 Fax: +86=10-62304633-2504
E=mail: ettl'@chinatt].com Hitpawww chinattl.cn

Client HTW Certificate No: Z21-60064

Object EX3DV4 - SN : 7494

Calibration Procedure(s) FF-Z11-004-02

Calibration Procedures for Dosimetric E-field Probes

Calibration date: April D9, 2021
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
hurmidity<70%.

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date(Calibrated by, Certificate No.)  Scheduled Calibration
Power Meter NRP2 101919 16-Jun-20{CTTL, No.J20X04344) Jun-21
Power sensor NRP-Z91 101547 16-Jun-20{CTTL, No.J20X04344) Jun-21
Power sensor NRP-Z91 101548 16-Jun-20{CTTL, No.J20X04344) Jun-21
Reference 10dBAttenuator | 18N5S0W-10dB  10-Feb-20{CTTL, No.J20X00525) Feb-22
Reference 20dBAttenuator | 18N5S0W-20dB  10-Feb-20(CTTL, No.J20X00526) Feb-22
Reference Probe EX30DV4 SN 7307 28-May-20(SPEAG, No.EX3-7307_May20) May-21
DAE4 SN 1555 25-Aug-20(SPEAG, No.DAE4-1555_Aug20)  Aug-21

Emndary Standards D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
SignalGenerator MG3700A | 6201052605  23-Jun-20(CTTL, No.J20X04343) Jun-21
Metwork Analyzer ES071C MY46110673  21-Jan-21{CTTL, No.J20X00515) Jan-22

Name Function Signature

Calibrated by: Yu Zongying SAR Test Engineer Z}%

Reviewed by: Lin Hao SAR Test Engineer "Nf--}"‘z)

Approved by: Qi Dianyuan SAR Project Leader “"—‘?W

Issued: April 11, 2021
This calibration certificate shall not be reproduced except in full without written appraval of the laboratory.

Certificate No: Z21-60064 Page | of 9
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Appendix E: DAE and Probe Calibration Certificate

r“ In Coflaboration with
1‘T'TL i A.0.0 .0

CALIBRATION LABORATORY
Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-62304633-2512 Fuoe: +86-10-623044633-2504
E-mail: ctili@chimatt].com Hitpsfwww.chinal.cn
Glossary:
TSL tissue simulating liguid
NORMx.y.z sensitivity in free space
ConvF sensitivity in TSL / NORMx,y,z
DCP diode compression point
CF crest factor (1/duty_cycle) of the RF signal
ABCD modulation dependent linearization parameters

Polarization ¢ @ rotation around probe axis

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

8=0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for 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 the assessment of Specific Absorption Rate (SAR) from
hand-held and body-mounted devices used next to the ear (frequency range of 300 MHz to 6 GHz)",
July 2016

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

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

Methods Applied and Interpretation of Parameters:

= NORMx, y.z: Assessed for E-field polarization 8=0 (f=800MHz in TEM-cell, f= 1800MHz: waveguide).

NORMx,y,z are only intermediate values, i.e., the uncertainties of NORMx,y,z does not effect the

E’ -field uncertainty inside TSL (see below ConvF).

s NORM(fx,y.z = NORMx,y,z* frequency_response (see Frequency Response Chart). This
linearization is implemented in DASY4 software versions later than 4.2. The uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

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

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

s Axyz Bxyz CxyzVRxyzABC are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

s ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature
Transfer Standard for f=B0OMHz) and inside waveguide using analytical field distributions based on
power measurements for f >B00MHz. The same setups are used for assessment of the parameters
applied for boundary compensation (alpha, depth} of which typical uncertainty valued are given.
These parameters are used in DASY4 software to improve probe accuracy close to the boundary,
The sensitivity in TSL corresponds to NORMx,y,z* ConvF whereby the uncertainty corresponds to
that given for ConvF. A frequency dependent ConvF is used in DASY version 4.4 and higher which
allows extending the validity from+50MHz to+100MHzZ.

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

s Sensor Offset; The sensor offset corresponds to the offset of virtual measurement center from the
probe tip {on probe axis). No tolerance required.

s Connecfor Angle: The angle is assessed using the information gained by determining the NORMx
(no uncertainty required).

Certificate No:Z21-60064 Page 2 of 9
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Appendix E: DAE and Probe Calibration Certificate

ﬁ in Collsbaration with
‘.r CALIERATION LABCRATORY

Add: Mo.52 HuaYuanBei Road, Haidian District. Beijing, 100191, China
Tel: +86-10-62304633-2512 Fax: 486106230463 3.2504
E-mail: enli@chinatil. com Hup:/www,chinattl.cn

DASY/EASY - Parameters of Probe: EX3DV4 — SN:7494

Basic Calibration Parameters

Sensor X Sensor Y | SensorZ Unc (k=2)
Norm(pV/(Vim)3)* 041 0.47 | 0.41 +10.0%
DCP(mV) 98.9 100.2 199.0

Modulation Calibration Parameters

uID Communication A B c D VR UncE
System Name dB dBpV dB mvV {k=2)
0 cw X 0.0 0.0 1.0 0.00 151.2 | +2.0%
Y 00| |00 1.0 164.8
4 0.0 | 0.0 _‘Tlﬂ | 151.0

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%.

# The uncertainties of Norm X, Y, Z do not affect the E*-field uncertainty inside TSL (see Page 4),

B Mumerical linearization parameter; uncertainty not required.

E Uncertainly is determined using the max deviation from linear response applying rectangular distribution
and is expressed for the square of the fisld value.

Certificate No:Z21-60064 Page 3 of &
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Appendix E: DAE and Probe Calibration Certificate

"\’ in Collsboration with
=777 s p e a g
v CALIBRATION LABORATORY

Add: Mo.52 HuaYuanBei Road, Haidian District, Beijing, 100091, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
E-muail: citli@chinattl.com i

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7494

Calibration Parameter Determined in Head Tissue Simulating Media

i | @
f [MHz)° Fﬁ:;';::ﬁ c“"“:;ﬁ::w ConvF X | ConvF Y | ConvF Z Alpnae|':::’:r:‘] | :':":
750 41.9 0.89 1070 | 1070 | 1070 | 040 | 0.75 | £12.1%
835 415 | 090 1041 | 1041 | 1041 | 043 | 139 | £124%
1750 40.1 1.37 8.88 8.88 888 | 020 | 114 | £124%
1900 40.0 1.40 8.66 8.56 8.56 | 022 | 1.08 | +12.1%
2000 40.0 1.40 8.60 B.60 860 | 017 | 1.28 | +12.14%
2300 39.5 1.67 8.30 8.30 830 | 062 | 062 | +12.1%
2450 39.2 1.80 7.97 797 | 787 | 048 | 074 | £121%
2600 39.0 1.96 7.68 768 | 7.68 | 040 | 0.86 | +12.1%
5250 36.9 4.71 5.66 5.65 566 | 045 | 1.35 | £13.3%
5600 36.5 507 | 495 4.95 495 | 055 | 135 | +13.3%
5750 36.4 5.22 4.86 486 | 486 | 050 | 1.0 | £13.3%

¢ Freguency validity above 300 MHz of £+100MHz only applies for DASY v4.4 and higher (Page 2), else it is restricted to
+50MHz. The uncertainty is the RSS of ConvF uncertainty at calibration frequency and the uncertainty for the indicated
frequency band. Frequency validity below 300 MHz is £ 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 84, 128,
150 and 220 MHz respectively. Above 5 GHz frequency validity can be extended to £ 110 MHz.

F At frequency below 3 GHz, the validity of tissue parameters (£ and o) can be relaxed to £10% if liquid compensation
formula is applied to measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (€ and o) is
resfricted to 5%, The uncertainty is the RSS of the ConvF uncertainty for indicated target tissue parameters.

& Alpha/Depth are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary
effect after compensation is always less than + 1% for frequencies below 3 GHz and below + 2% for the frequencies
between 3-6 GHz at any distance larger than half the probe tip diameter from the boundary,

Certificate No:£21-60064 Page 4 of ¢
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Appendix E: DAE and Probe Calibration Certificate

r\” In Collsboration with
Sl  CALIBRATION LABORATORY
Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China

Tel: +86-10-62304633-2512 Fax: +86-10-62304633-25004
E-mail: enil@chinattl com Hitpawww,chinatil cn

Frequency Response of E-Field
(TEM-Cell: ifi110 EXX, Waveguide: R22)

1.5 — . ; . i

1.4
1.3

1.2 _ '

L1

0.9

Frequency response(nor malized)
[
o
L

0.6

0.7 ‘

0 500 1000 1500 2000 2500 3000
fIMHz]

* TEM *R22

Uncertainty of Frequency Response of E-field: 17.4% (k=2)

Certificate No:Z21-60064 Page sof @
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Appendix E: DAE and Probe Calibration Certificate

“TTi, s peag

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tel: +86-10-6230633-2512 Fax: +86-10-62304633-2504

E-mail: etili@chinatil.com Hitp:fwww chinattl.cn

Receiving Pattern (®), 6=0°

f=600 MHz, TEM f=1800 MHz, R22

Tat =% = -3 - Tat = % -1 -3
1.0 T ———
| ] | | I
o.s [
|
Tt — !
% s B i i = ——
0.0 - o i i el L = s g
E = | SE— ] |
L | | —
‘ |
-0.5
-1.0 A |
-i50 -100 -50 o S0 100 150
Roll[=]
= 100MH= - 600OMHz - 1B00MH= - 2S00MH=z
Uneertainty of Axial [sotropy Assessment: £1.2% (k=2)
Certificate No:Z21-60064 Page 6 of 9
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Appendix E: DAE and Probe Calibration Certificate

!\"’ In Coflsboration with
‘TTL S p e a g

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100191, China
Tal ~#6-10-£2304633-2512 Fog: +86- 106230463 2.7 5kl

E=mail: ¢uli@chinatil.com Hiipwww chinattl.cn

Dynamic Range f(SARnead)
(TEM cell, f = 900 MHz)

10" =
5 'S
]
1]
=
=
(2]
E]n‘-
£
10° 4
10! ——— i ——— R —— R T———
10? 10 10 10’ 10 i0*
SAR[mW/cm]

—l—nod compensated  —8— compensated

0 10’ w w0
SAR[mWiem’]
[ = nol compensated . sated |

Uncertainty of Linearity Aanassment:x:ﬁt_ﬂ";% (k=2)

Centificate No:Z21-60064 Page 7 of 9
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Appendix E: DAE and Probe Calibration Certificate

*  InCollaboration with

/77 s p e a g
————

CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road. Haidian District, Befjing, 100891, China
Tel: +B6-10-62304633-2512 Fax: +86-10-62304633-25044
E-mail: cttli@chinattl.com i www chinattl.¢a

Conversion Factor Assessment
=750 MHz,WGLS R9(H_convF) f=1750 MHz,WGLS R22(H_convF)

30§ .
\ 50|
15 "I
\ 0o
‘I
Baol :
g 2R
z i5 g "..\
H < 100 5

L=

@
W
-
o

g
-} n & 60 BD <] 10 20 3 L] L] 7]
2 men| z{mm|
" anafytical * measured " analyticsl ~ misdured

-1.0 -0.80 -0.60 -040 -0 30 00 020 040 060 0BD 1.0

Uncertainty of Spherical Isotropy Assessment: £3.2% (k=2)

Certificate Na:Z21-60064 Page § of 9
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Appendix E: DAE and Probe Calibration Certificate

A", Collaboration with
=777 s p e a g
‘/ CALIBRATION LABORATORY

Add: No.52 HuaYuanBei Road, Haidian District, Beijing, 100091, China
Tel: +86-10-623044633-2512 Fax: +86-10-62304633-250
E-mail: ¢ulig@chinanl.com Hulp:i'www.chinattl.cn

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7494

Other Probe Parameters

Sensor Arrangement Triangular |
Connector Angle (°) | 22.2 I
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length _ 337Tmm
Probe Body Diameter 10mm

h Tip Length 9mm
Tip Diameter o 2.5mm
Probe Tip to Sensor X Calibration Point 1mm
_F‘rnt;a Tip to Sa_nsnr ¥ Calibration Point 1:r|m—

| Probe Tip_h:: Sa:sor Z Calibration Point imm

| F:ecnmmanded Measurement Distance from Surface 1.4mm

Certificate No:Z21-60064 Page 9 of 9

12 of 12



Appendix F: Dipole Calibration Certificate

1.1. D2450V2 Dipole Calibration Certificate

. In Callabaration with \\,L \ui,tl-j'n Y, ':I:.Ei'uar
TTL SN BRI
CALIBRATION

p— CNAS:z
=

Add: No.51 Xueyuan Road, Haidian District, Beijing, 100191, China ‘Eﬁ 3 v CALIBRATION

Tol: +86-10-62304633-2079  Fa: +86-10-62304633-2504 eelyl o™ CNAS L0570

trppgy (T
E=mail: cttlimchinattlcom hitgp:dwwwcchinattl.cn

(44

sl

Certificate No:  Z221-60020

Object D2450v2 - SN; 1008

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

Calibration Procedures for dipole validation kits
Calipration date: January 25, 2021

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 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Power Meter NRP2 106278 12-May-20 (CTTL, No.J20X02865) May-21
Power sensor  NRPEA 101368 12-May-20 (CTTL, No.J20X02965) May-21
ReferenceProbe EX3DV4 | SN 7600 30-Nov-20(CTTL-SPEAG No.Z20-60421) MNowv-21
DAE4 SN 771 10-Feb-20{CTTL-SPEAG No.Z20-80017) Feb-21
Secondary Standards D # Cal Date({Calibrated by, Certificate Mo.) Schaduled Calibration
Signal Generator E4438C | MY49071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ES071C | MY46110673 10-Feb-20 (CTTL, No.J20X005615) Feb-21

Name Function Signature

Calibrated by: Zhao Jing SAR Test Engineer . {Z)‘L Al

Reviewed by: Lin Hao SAR Test Engineer SN rﬁ-}:&% \

Approved by: Qi Dianyuan SAR Project Leader %

Issued: January 28,2021
| This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

Certificate No: £21-60020 Page | of 6
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Appendix F: Dipole Calibration Certificate

q‘ TTL s peag

Adid: No.51 Xucyuan Road, Haidian District, Beijing, 100191, Chima
Tel: +86-10-62304633-2079 Fax: +B6-10-62304633-2504

E-mail: etil@ehinattl com hitp:/iwww.chinattl.en
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMx v,z
NIA 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: Measurement Technigues”, 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 bedy (frequency range of
30MHz to 6GHz)", March 2010

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

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

+» Measurement Condifions: 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 phantom section, with the arms oriented
parallel to the body axis.

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

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

s 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.

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

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

Certificate No: Z221-60020 Page 2 of 6
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Appendix F: Dipole Calibration Certificate
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Add: Ne.51 Xueyuan Road, Haidien District, Beifjing, 100191, China
Tel: +B6-10-62304633-2079 Fux: +86-10-62304633-2504
E-mail: cttbchinaitl.com hitp/wwenichinanl.en

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

DASY Version DASY52 W52.10.4
Extrapolation Advanced Exirapolation

Phantom Triple Flat Phantom 5.1C

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2450 MHz + 1 MHz

Head TSL parameters
The following parameiers and calculations ware applied,

Temperature Permittivity Conductivity
Mominal Head TSL paramoters 220°C 392 1.80 mho/m
Measured Head TSL parameters (220 +0.2) °C 395+6% 1.81 mho/m + 6 %
Head TSL temperature change during test =1.0*C smn .
SAR result with Head TSL
SAR averaged over1 ¢’ (1 g) of Head TSL Condition
SAR measured 250 mW input power 13.0 Wrkg
SAR for nominal Head TSL parameters normalized to 1W 52.0 Wikg £ 1B.8 % (k=2)
SAR averaged over 10 cm® (10 g) of Head TSL Condition
SAR measured 250 mW input power 5.97 W/ikg
SAR for nominal Head TSL parameters normalized to 1W 23.9 Wikg £ 1B.7 % (k=2)
Certificate No: Z21-60020 Page 3 of &
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Appendix F: Dipole Calibration Certificate
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Add: No.51 Xueyuwan Road, Haidien District, Beijing, 100191, China

Tel; +86=10-62304633-207T9 Fax: +86-10-62304633-2504
E-mail; ctilimchinatt]l.com hitp:{fwww.chinaitlcn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, fransformead to feed point 53.90+ 2.04j02

Retumn Loss - 27.4dB8
General Antenna Parameters and Design

Electrical Delay (one direction) 1.064 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,

Mo 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: Z21-60020
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Appendix F: Dipole Calibration Certificate

Add: No.51 Xueeyuan Road, Haidian Dhstrict, Beijing, 100191, China
Tel: +86-10-62304633-2079 Fax: +86-10-62304633-2504
E-mail: citli@chinatil.com hitpe/fwww chinatil.cn

DASYS Validation Report for Head TSL Date: 01.25.2021
Test Laboratory: CTTL. Beijing, China
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 1009
Communication System: UID 0, CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium parameters used: = 2450 MHz: o = 1.81 S/m; & = 39.52; p = 1000 kg/m’
Phantom section; Center Section
DASYS5 Configuration:

»  Probe: EX3DV4 - SN7600; ConvF(7.79, 7.79, 7.79) (@ 2450 MHz; Calibrated:
2020-11-30

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

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

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

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

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

Reference Value = 102.7 V/m; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 27.2 W/kg

SAR(1 g) = 13 W/kg; SAR(10 g) = 5.97 W/kg

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

Ratio of SAR at M2 to SAR at M1 =47.2%

Maximum value of SAR (measured) = 22.0 W/kg

0dB =220 Wikg = 13.42 dBW/kg

Certificate No: Z21-60020 Page 5 of &
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Appendix F: Dipole Calibration Certificate

A" |, Collaboration with
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Add: Mo Xueyuan Road, Haidian Disirict, Befiing, 100191, China
Tel: +86-10-62304633-2079 Faoc: +#6-10-62304633-2504
E-mail: etlifchinattl com hatpewwow.chinattl.cn

Impedance Measurement Plot for Head TSL

Trl 51 Log mag 10,00de/ ref 0.000dB [F1]
$0.09 oy 7. AY00000 Gz 27,400 0B
40,00

30,00

50,00 L an — i — —
Pl sii smith (R+d=) scale 1.000u [F1 Del]

»1  P.4%00000 GHz 95.931 0 Z.0410 @ 132, BEepH
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