Test Laboratory: Huatongwei International Inspection Co., Ltd.,.SAR Lab Date: 9/2/2022
WCDMA Band V-L-Limbs

Communication System: UID 0, Generic UMTS (0); Frequency: 882.4 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f= 882.4 MHz; 6 = 0.963 S/m; e =42.314; p = 1000 kg/m3

Phantom section: Flat Section
Ambient Temperature:22.4°C;Liquid Temperature:22.2°C;

DASY Configuration:

Probe: EX3DV4 - SN7494; ConvF(10.3, 10.3, 10.3); Calibrated: 5/16/2022;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1549; Calibrated: 4/12/2022

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

DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Rear/CH 4132/Area Scan (71x121x1): Interpolated grid: dx=1.500 mm, dy=1.500 mm
Maximum value of SAR (interpolated) = 0.066 W/kg

Rear/CH 4132/Zoom Scan (5x5x7)/Cube 0: Measurement grid: dx=8mm, dy=8mm, dz=5mm
Reference Value = 4.318 V/m; Power Drift =0.11 dB

Peak SAR (extrapolated) = 0.083 W/kg

SAR(1 g) = 0.036 W/kg; SAR(10 g) = 0.021 W/kg

Maximum value of SAR (measured) = 0.062 W/kg

— 0

—-1.26

-2.52

-3.78

-h.04

-6.30

0dB=0.062 W/kg =-17.08 dBW/kg



Test Laboratory: Huatongwei International Inspection Co., Ltd.,.SAR Lab Date: 9/2/2022
Wifi 2.4G-H-Limbs

Communication System: UID 0, Generic WIFI (0); Frequency: 2462 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f= 2462 MHz; ¢ = 1.873 S/m; ¢, = 38.31; p = 1000 kg/m3

Phantom section: Flat Section
Ambient Temperature:22.4°C;Liquid Temperature:22.2°C;

DASY Configuration:

Probe: EX3DV4 - SN7494; ConvF(7.9, 7.9, 7.9); Calibrated: 5/16/2022;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1549; Calibrated: 4/12/2022

Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974
DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Rear/CH 11/Area Scan (91x151x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 1.08 W/kg

Rear/CH 11/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 15.114 V/m; Power Drift =-0.10 dB

Peak SAR (extrapolated) = 0.959 W/kg

SAR(1 g) = 0.614 W/kg; SAR(10 g) = 0.337 W/kg

Maximum value of SAR (measured) = 0.726 W/kg

dB
— 0

— -4.05

-8.10

-12.16

-16.21

-20.26
0dB=0.726 W/kg =10.13 dBW/kg



Test Laboratory: Huatongwei International Inspection Co., Ltd.,.SAR Lab Date: 9/2/2022
BT-L-Limbs

Communication System: UID 0, Generic BT (0); Frequency: 2402 MHz;Duty Cycle: 1:1
Medium parameters used (interpolated): f= 2402 MHz; ¢ = 1.834 S/m; ¢ = 38.426; p = 1000 kg/m3

Phantom section: Flat Section
Ambient Temperature:22.5°C;Liquid Temperature:22.3°C;

DASY Configuration:

Probe: EX3DV4 - SN7494; ConvF(7.9, 7.9, 7.9); Calibrated: 5/16/2022;
Sensor-Surface: 1.4mm (Mechanical Surface Detection)

Electronics: DAE4 Sn1549; Calibrated: 4/12/2022

Phantom: Twin-SAM V8.0 ; Type: QD 000 P41 AA; Serial: 1974
DASY52 52.10.0(1446); SEMCAD X 14.6.10(7417)

Rear/CH 0/Area Scan (91x151x1): Interpolated grid: dx=1.200 mm, dy=1.200 mm
Maximum value of SAR (interpolated) = 0.668 W/kg

Rear/CH 0/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 8.943 V/m; Power Drift =-0.14 dB

Peak SAR (extrapolated) = 0.717 W/kg

SAR(1 g) = 0.426 W/kg; SAR(10 g) = 0.138 W/kg

Maximum value of SAR (measured) = 0.526 W/kg

— 0

—-3.25h

-b6.50

-9.76

-13.mM

-16.26

0dB=0.526 W/kg =9.93 dBW/kg



Appendix E: DAE and Probe Calibration Certificate

1.1.1. DAE4 Calibration Certificate

s CAICT
/AS

Add: Mo.52 HaoYuanBei Rond, Hidian District, Beijing, 10191, Chine. % \J
Tel: +B6-10-62304633-2512  Fux: +B6-10-62304633-2504 : CNAS L0570,
E-mail: cobi@chinatil com Hrtpdwww chinattl,cn

Client ; AR T —_—

Object

Calibration Procedure(s)

Al B2l
Thig calibration Certificate documents the traceahility to national BTT;I::.IMS, which realize the physical units of

| measurements(Sl), The measurements and the uncertainties with con ce probability are given on the following
pages and are part of the cerificate.

Calibration date:

All calibrations have been conducted in the closed laboratory fagiity, enviranment temperature2z«3jc and
humidity<70%.

Calibration Equipment used.

Primary Standards

| Process Calibrator 753

Calibrated by
Reviewed by:

Approved by

Issuad April 15. 2022
This calibration certificate !ﬁill not be mpmduu’# axcept in full without M‘iﬂﬂ!‘lw of tha |aboratary.

10f12



Appendix E: DAE and Probe Calibration Certificate

iTTL ;‘jm;mu

Agdd: Wo 52 HuaYuanBe: Read, Haldian Distrier Beijing. 100191, China
Tel: +86-10-62304633-2512 Fax: +86-10-62304633-2504
Farmmil; citlsd chinattl com Hup/fwwwchinartl o

Glossary:
DAE data acquisition electronics

CAICT

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

Methods Applied and Interpretation of Parame

ters:

system by comparison with a calibrated instrument traceable to national

« DC Voltage Measurement Calibration Factor 'E.Issesﬁed for use in DASY

standards. The figure given corresponds to the full scale range of the

voltmeter in the respective range.

» Connector angle: The angle of the connector

s assessed measuring the

angle mechanically by a tool inserted. Uncertainty is not required.

« The report provide only calibration results for [
performance test results.

DAE, it does not contain other

20f12



Appendix E: DAE and Probe Calibration Certificate

P T —
€77 s p e 29 CAICT

Add: No. 52 HuaYuanbBes Rosd. Haidian District, Beijing, 100019, China
Tel: =86-10-62304633-7512 Fa: +86-1{LE2304063 32504

E-mgil: ctil i@ chimattl.com Hitpz/wwwiahinattl.cn
DC Voltage Measurement
AID - Convarter Resoltition nominal
High Fangs: 1LSE = B.1uV full range = -100. | +300 mv
Low Range: 1LEB = ainv; full range = =) LA 3mY
DASY measurement parameters: Auto Zero Time: 3 sec, Measuring time: 3 gec
Caflbration Factors X Y Z
High Range 406,337 4 0,15% (k=2) | 406,020 + 0,15% (k=2) | 406173 + 0.15% (k=2)
Low Range 398608 + 0.79% (k=2 | 389378 £ 0% (k=2) | 3.98433 4 0.7% (k=2)
Connector Angle
Connector Angle ta be used n DASY system 185%&1°

30f12



Appendix E: DAE and Probe Calibration Certificate

1.2. Probe Calibration Certificate

o e . o~ s CAICT
C GNAS i e S B i

o

e
Add: Mo 52 HuaYuanBei Rond, Huidian District, Beijing, 10019, China = m'} EHHA?T.’&E?:
Tl +B6-1 062304633215 7 il
Ll cribaicivinait], com hitp s enleac.on

.

Object 'EX3DV4 - SN 7454
Calibration Procedure(s) FF-Z11-004-02

Calibration date:

This callbration Certificate documents the traceability fo national standards, which realize fhe physical units of
measurements(Sl). The measurements and the uncertainties with confidence prabability are given on the following
pages and are part of the cerificate.

All calibrations have been conducted in the closed laboratory facility: environment temperature zze3¢c -and
humidity<70%.

Calibration Equipment used (M&TE crifical for calibration)

Frimary Standards 1D # Cal Date(Calibrated by, Certificate No.)  Seheduled Calibration
Power Meter MRP2 101819 15-Jun-21{CTTL, MNo.J21X04488) Jun-22

Power sensor  NRP-Z91 101547 15-Jun-21{CTTL, No_J21X04468) Jun-22
Power sansor  MRP-201 101548 15-Jun-21(CTTL, No.J21X04465) Jur-22
Reference  10dBAttenuator 18MS0W-10d8 20-Jan-21{CTTL, No_J21 X00488) Jan-23
Referance  20dBAttenuator 18NSOW-20dB 20-Jan-21(CTTL, No.J21X00485) Jan-23
Referance Probe EX30DV4 | SN 7464 26-Jan-22{SPEAG, No.EX3-7464_Jan22) Jan-23
DAE4 SN 1555 20-Aug-21(SPEAG, No.DAE4-1566_Aug21/2)  Aug-22

Secandary Standards D# Cal Date{Calibrated by, Certificate No.) Seheduled Calibration
_Secondary Standards
SignaiGenerator MG3700A | 6201052605  16-Jun-24(CTTL. No.J21X04467)

Network Analyzer  ESOTIC | MY48110673 14-Jan-22(CTTL, No.J22X00408)

MName Fu-!cum
a5 YuZongyng  SAR TestEngincer
P b Lin Hao SAR Test Engineer
Approved by. Qi Dianytan SAR Projact Leader

Ismuedt: May 23, 2002
m&aﬂauhmﬂnncamﬁmiashaﬂlnmmwmmmminmmtmnmmﬂmmm

Certificane Mo: Z22-60102 Page | 6i0

4 0f 12



Appendix E: DAE and Probe Calibration Certificate

&7i s a CAICT

Add: Mo, 52 Hua Yuanbei Road, Haidian Disivict, Beifing. 100191, China
Tel: 486 10-623HM633-2117

Eemmapil: cothatichd sl cony hitp:fwwew: cadct.acon
Glossary:
TaL tissua simulating liquid
NORM:x.y,z sensitivity in free space
ConvF sensitivity in TSL / NORMyx.y.z
oCcp 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 6 rotation around an axis that is in the plane normaf to probe axis (at measurement canter),

8=0 is normal to probe axis

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

Calibration is Performed According to the Following Standards:

a8) |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 the assessment of Specific Absorption Rate (SAR) from
hand-heid and body-mounted devices used next to the sar (frequency range of 300 MHz o & GHz)",
July 2016

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

d) KDB 885664, "SAR Measurement Requirements for 100 MHz to & GHz"

Methods Applied and Interpretation of Parameters:

= NORMx,y.2: Assessed for E-field polarization 8=0 {F=900MHz In TEM-ceil; f=1800MHz: waveguida)
NORMu,y,z are only intermediate values, i.e., the uncertaintias of NORMx. vz does not effect the
E’ field uncertainty inside T5L (see below ConvF),

= NORM(fx. 5z = NORMx,yz* frequency._response (see Frequency Response Chart), This
linearization is implemented in DASY4 software versions later than 4.2, Tha uncertainty of the
frequency response is included in the stated uncertainty of ConvF.

» DCPx.yz DCF are numencal linearization parameters assessed based on the data of power SWeep
{ne uncertainty requirad). DCP does not depend on frequency nor media.

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

*  Ax 2 Bxyz Cx 2 VRxyzA B.C are numerical linearization parameters assessed based on the
data of power sweep for specific modulation signal, The parameters do not depend an frequency nor
media. VR is the maximum callbration range expressed in RMS voltage across the diode,

* ComF and Boundary Effect Parameters: Assessad in flat phantom using E-field (or Temperature
Transfer Standard for F=B00MHz) and inside waveguide using analytical field distributions based an
powear 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
These parameters are used in DASY4 softwars to improve probe accuracy close to the boundary.
The sensitivity in T3L curresponds 1o MNORMx, yz" ComvF whareby the uncariaintly corresponds to
that given for ConvF A frequency dependent ConvF is used in DASY version 4.4 and highes which
allows extending the validity from+50MHz to+100MHz.

& Spherical isatropy (3D deviation from isolropy): in a field of low gradients realized using a flat
phantem exposed by a patch antenna

»  Sensor Offsel The sensor offsat carespands (o the offset of virtual measurement cenler ium the
probe tip (on probe axis). No tolerance required.

= Comectsr Angle: The angle is assessed using the information gained by determining the NORMx
(ne uncertainty required)

Certificaic No:#22-60102 Page 2 of 9
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Appendix E: DAE and Probe Calibration Certificate

CALIERATION LABORATORY

&777. s b ea g CAICT

Akd: MNouS52 HuaYuanBel Rood, Haddian Disrict, Beijing, 100091, Ching
Tel: +B6- 10-62304633-2117
E=mail; citligchinmitl.onm Htepe v wcadetnc.cn

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

Basic Calibration Parameters

Sensor X Sensor Y Sensor Z Une (k=2)
Norm{pViVim)y)* 0.41 0.48 042 +10.0%
DCP{mV)® 982 100.0 100.2

Modulation Calibration Parameters

uio Communication A B c D VR Une &
System Name dB dB-ipV dB my (k=2)
o cw X 0.0 0.0 1.0 0.00 1456 |+1.9%
¥ 0.0 0.0 1.0 160.4
Z 0.0 0.0 1.0 145.0

1

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

* The uncertainties of Norm X, ¥, Z do not affect the E-field uncertainty inside TSL (see Fage 4).

P Numerical linearization parameter: uncerainty nol required.

E Uncertainly is determined using the max. deviation from lmear response applying rectangutar distribution
and is expressed for the square of the fiald valua.

Cerifieats Mo Zz-60 12 Page 1 of @
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Appendix E: DAE and Probe Calibration Certificate

g""“mi‘, s peag CAICT

CALIBRATION LABORATORY

Add: N 523 Husa YuanTbel Road, Haddian District, Beijing. 100191, Ching
Tel; +86-1-6290463 32117
E-mail: ctthidchinanlcom hitptwww. caiclac.cn

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

Calibration Parameter Determined in Head Tissue Sim ulating Media

Relative Condu G| Unet.
(MR | ity {s:::?" ConvF X | ConvF Y | ConvF Z | Alpha® m ey
750 419 0.88 1060 | 1060 | 1060 | 042 | 143 | £121%
835 46 0.90 1030 | 1030 | 1030 | 042 | 148 | +129%
1750 401 137 8.81 8,81 881 | 025 | 082 | +121% |
1900 40.0 1.40 8.45 8.45 845 | 0.256 | 1.04 | £121%
2000 40.0 1.40 8.42 8.42 842 | 026 | 104 | +12.1%
2300 39.5 167 8.25 8.25 825 | 062 | 063 | 112.1%
2450 39.2 1.80 7.50 7.90 790 | 0.41 | 084 | +121%
2600 39.0 1.96 T.65 T.65 T.66 0.48 0.74 . 1_2.1%
5250 35.9 471 5.61 5.61 561 | 050 | 120 | +13.9%
5600 385 5.07 5.01 5.01 501 | 045 | 138 | +13.3% |
5750 35.4 522 497 497 497 | 080 | 1.30 | +133%

 Freguency validity above 300 MHz of +100MHz only apples for DASY v4.4 and higher (Page 2), else i s restricted to
+50MHz. The uncertainty is the RSS of ConvE uncert@inty 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 ComvF assessments at 30, B4, 128,
150 and 220 MHz respectively, Above 5 GHz frequency validity can be extended to £ 110 MHz.

F Al frequency below 3 GHz, the validity of tissue parameiers (£ and o) can be retaxed to +10% if liguld compensation
formula is applied lo measured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters it and o) is
restricted 1 $6%. The uncertainty is the RSS of the Convi uncartainty for indicated target tissue parametars.
“Alpha/Cepth are determined during calibration. SPEAG warants that the remaining deviation due to the boundary
efiect atter compensation is always less than + 1% for frequencies below 3 GHz and balow £ 2% for the frequancies
between 3-8 GHz at any distance larger than half the probe tip diameter from the boundary

Cartificate NooZ22-60002 Page 4 ol §
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Appendix E: DAE and Probe Calibration Certificate

§ TTL s b ca g CAICT

Add: No 52 HunYuanBed Rood, Haidian District, Beijing. 100191, China
Tel: =Ré- 0623046332117
E-mail: ettlenchinatil.com hitpe s calet,ng,cn

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

23
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" TEM *R22

Uncertainty of Frequency Response of E-field: £7.4% (k=2)

Centificate Mo £22-60102 Page 5 of 9
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Appendix E: DAE and Probe Calibration Certificate

" In Collaboration with
L Al
777.s p e a g CAICT
CALIBRATION LABORATORY —
Aud: N, 51 HuaYuanBiei Rond, Haddian Districl Beijing. 100191, China

Tel; +86-10-62304633-2117
E-muil; ettli@chinnttl com Britpedwww. cariciac.cn

Receiving Pattern (®), 8=0°

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

ToL = K . =l Tt i | ks - I
1.0
=T
E = I 3w o
o o = T - - e s
E Q.o e e ] (RN P £ T : ¥ E';: S e B
=0,5 |
-1.0 - | | | I
=13} e i la] =B 1= s 1LO0 150
Rail[=]
T L00MHE T BOOMHE = 1800MiHz - IEOORMEg
Uncertainty of Axial Isolmpy Assesement =], 304 {k=2)
Certificate Mo 22-60 1032 Page & ol 9
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Appendix E: DAE and Probe Calibration Certificate

CALIBRATION LABORATORY
Add: No,32 Hun YuanBei Rosd, Huidian Disiric, Bedjing, 100191, Clina

Tel: +R6-10-62304633-2117
E-madl: cotdachinan. com It/ fwww, catetac.on

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

m‘ In Collsbaratian with
Q/7Lep e ag CAIC'I'_

------

Input Signal[uv]

I - 5 W i Lrn' i
L= nolcompensaied w compengated |
Uncertainty of Linearity Assessment: +0.9%, (k=2)
Certificals MoZ22-60102 Piye T ot &
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Appendix E: DAE and Probe Calibration Certificate

In Collaboraton witk

&1L s p e ag CAICT

Adid: Mo 57 HunYusnile: Boad, Haidian Districe, Befjing, W91, China
Tl #B6-FI-62304633-2117
E-mmil: etiligchimanl.com hitp:wwwoenict.oc.co

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

wfy | =]
i it
25| !
axs oy
Eu : 4
B
E:& %M ‘-L
: ! § 100, L
= 5o
i * W mhlh‘-‘_'n 0 1 = m .:H_‘_m w
i{mm] HL T
el * maanacnd warpt e
Deviation from Isotropy in Liquid
we== | | _—__—____T
ag | f
&
o4
200
rd
02
0
60
1 .
A 00 083 D40 020 D0 020 040 GB0 DB 1O
Uncertainty of Spherical Isotropy Assessment: +3.2%, (=2
Certificnte Mo @2 2=60102 Page 8 of%
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Appendix E: DAE and Probe Calibration Certificate

%—""‘mf, s peag CAICT

Add: Mo 52 HuaYuanBlel Rosd, Huidian Disiric, Beljing, 100191, Ching
T'ed: +86-L0-62304633-211 7
E-mail: eatlidhinait], com bttt v cadel se e

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

Other Probe Parameters
Sensor Arrangement Triangular ]
Connector Angle (%) 22.4
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disable
Probe Overall Length Sﬂ?mm_
Probe Body Diameter | 10mm
Tip Length Smm
Tip Diameter 2.5mm
Probe Tip to Sensor X Calibration Paint 1mm
Probe Tip to Sensor Y Calibration Point . 1mm
FPmbe Tip to Sensor Z Calibration Point 1mm
I;Flul:omm-nded Measurement Distance from Surface 1.4mm J
Certificate No-727.60 102 Pz 9 ui'e
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Appendix F: Dipole Calibration Certificate

1.1. D835V2 Dipole Calibration Certificate

AP s L x“\:'\y,:’x PR
T77 8 B € 8 4 sS>—"> Agﬁ i
L AS—— CNASSHE

=
Add: NoS 1 Nueyuan Road, Haidian District, Beijing, 100191, China .-,,ﬁ > CALIBRATION
Tel: +86-10-62304633-2078  Faxc: +86-10-62304633-2504 ZAMES CMAS LO5TO
E-mail; ciligchinatil.com hetpeiwwwochinaglen
Client HTW Certificate No: 221-60017
& i 114 -k S - "

Object DB35V2 - SN; 40238
Calibration Procedura(s)

FF-Z11-003-01
Calibration Procedures for dipole validation kits

Calibration date: January 22, 2021

This calibration Cerlificate 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: envirenment temperature{22+3)°C and
humidity<70%,

Cﬂi:rratiun Equipment used (MATE #:itical for calibration)

; il

I |1

ry Standards 1D #: _:_11 Cal Date{Calibrated by, Certificate No.) Scheduled Calibration

er Meter NRP2 106276 12-May-20 (CTTL, No.J20X02965) May-21
wer sensor NRPSA | 101368 12-May-20 (CTTL, No.J20X02965) May-21
nceProbe EX3DV4 | SN 7 30-Nov-20(CTTL-SPEAG, No. Z20-60421) Nov-21
SN 7 10-Feb-20{CTTL-SPEAG No.Z20-60017) Fet-21
)etondary Standards D# 0 Cal Date(Calibrated by, Certificate No. ) Scheduled Calibration
ignal Generator E4438C | MY48071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21 |
NetworkAnalyzer ES071C | MY46110673  10-Feb-20 (CTTL, No.J20X00515) Feb-21
Mama Function Signature
Calibrated by: Zhao Jing SAR Test Engineer g /B
Regsived by: Lin Hao SAR Test Engineer B 'ﬂfﬁ b
Appraved by: Qi Dianyuan SAR Project Leader

Issued: January 29, 2021
This calibration certificate shall not be reproduced except in full without written approval of the laboratory,

Certificate No: Z21-60017 Page | of &
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Appendix F: Dipole Calibration Certificate

" In Collsboration with

TTI LR e 8

Add: No.5E Xuesunn Road, Haidian Distried. Betjing. 100191, China
Tel +R6-10-62304633-2074 Fax: +86-10-6234633-2504

E-mail: erti@@chinaml.com hrpeifwwochinatel.cn
Glossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL/ NORMzx,y,z
MN/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) IEEE Std 1528-2013, “|EEE 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
BGHz)", 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) KDBB65664, 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.

« Antenna Paramelers 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
paralle! to the body axis.

s Feed Point Impedance and Relurn 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 Elecincal Delay: One-way delay between the SMA connector and the antenna feed point.
Mo 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.

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

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

Certificate No; Z21-60017 Page 2 of &
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Appendix F: Dipole Calibration Certificate

r\n In Collaboration with
&r7L hs e

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

E-mail: crbigehinanl com hittp=ffwww.chinattlcn
Measurement Conditions
DASY system configuration, as far as not given on page 1,
DASBY Version DASYS2 W52.10.4
Extrapolation Advenced Extrapolation
Phantom Triple Fiat Phantom 5.1C
Distance Dlpﬂh?intl-r -TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz=5mm
Fraquency 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Tempaorature Permittivity Conductivity
Hominal Head TSL parameters 220°C 41.5 0.90 mhaofm
Measured Head TSL parameters (220202 "C 4138 % 0.89 mho/m + 6 %
Head TSL temperature change during test <1.0°C = —_—
SAR result with Head TSL
SAR averaged over 1 e’ (1 g) of Head TSL Condition
SAR measured 250 mW Input power 2.32 Wikg
SAR for nominal Head TSL parameters normalized lo 1W 9.38 Wikg £ 18.8 % (k=2)
SAR averaged over 10 cm’ {10 g) of Head TSL Conditian '
SAR measured 250 mW input power 1.52 Wikg
SAR for nominal Head TSL parameters narmalized to 1W l 6.14 Wikg £ 18.7 % (k=2)
Certificate Ma: £21-60017 Page 3 of &
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Appendix F: Dipole Calibration Certificate

. In Collsboration with

TTL S

Add: Mo ST Xueyuan Rooad, Haidian District, Beijing, 100191, China
Tel: <BA-10-62304633-2079 Fas: +BA-10-62304633-2 504
E-mail: ettli@chinatth com Tttps fwwwchinattl.cn

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51,50 3.95/00

Return Loss - 27.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1288 ns

After long terrn 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 dipale. The antenna is therefore short-circuited for DC-signals. On some
of the dipoles, small end caps are added to the dipole amms in order 1o 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

cannections near the feedpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Certificate No: £21-60017

Page 4 of &
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Appendix F: Dipole Calibration Certificate

r\« In Coltsboration with
=777, S P € a g
" CALIBRATION LABORATORY

Add: Mo 51 Xueyuen Road, Haidian Diswicr, Befjing, 100191, China

Tel: +86- 10-62304633-2079 Fax: +86-10-62304633-2504
E-mail; cttbimchinattl.eom Tittpewwrw. chinattl,on
IXASYS Validation Report for Head TSL Date: 01.22.2021

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 44238
Communication System: UID 0. CW; Frequency: 835 MHz; Duty Cycle: 1:1
Medium parameters used: =835 MHz; o = 0.885 S/m; g, = 41.32; p = 1000 kg/m’
Phantom section: Right Section

PASYS Configuration:

s Probe: EX3DV4 - SNT7600; ConvF(1(.88, 10.88, 10.88) @ 835 MHz; Calibrated:
2020-11-30

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

+ Electronics: DAE4 Sa771; Calibrated; 2020-02-10

»  Phantom: MFP_V3.1C (20deg probe tilt); Type: QD 000 P51 Cx; Serial: |1 062

= Measurement SW: DASY32, Version 52,10 (4); SEMCAD X Version 14.6.14
(7483)

Dipole Calibration/Zoom Sean (7x7x7) (Tx7x7)/Cube 0: Measurement grid: dx=5mm,
dy=53mm, dz=5mm

Reference Value = 58.12 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 3.58 Wikg

SAR(1 g) = 2.32 Wikg; SAR(10 g) = 1.52 W/kg

Smallest distance from peaks 1o all points 3 dB below = 19.8 mm

Ratio of SAR at M2 to SAR at M1 = 64.9%

Maximum value of SAR (measured) = 3.14 W/kg

0 dB =3.14 Wikg = 4.97 dBW/kg

Certificate No: Z21-60017 Page 5 of &
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Appendix F: Dipole Calibration Certificate

= In Callaboratian with

7L S —

Add: Mo 51 Xueyuan Rosd, Haidian District, Beijing, 100191, China
Tel: <K6-10-62304633-2079 Fax: +86-10-62304633-2 504
E-muil:-cttli@chinattl.com http:/wwwchinattl cn

Impedance Measurement Plot for Head TSL

Trl 511 Log Wag 10, 00de/ mef 0. 600de [F1]
Y99 31 HAY. 0000 Wiz <37, 618 B

—— F
FEl 511 Swith (R+ix) Scale 1.0000 [F1 Dal]

=1 B39.0C000 MHr N1.40T O -3.9925 0 48.231-pF

ooy L—

Certificate No: Z21-60017 Page & of &
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Appendix F: Dipole Calibration Certificate

Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head-835
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2022-01-22 -27.6 51.5 -3.95
2022-01-17 -27.3 1.09 51.8 0.3 -3.45 0.5

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

Therefore the verification result should support extended calibration.

7 of 21




Appendix F: Dipole Calibration Certificate

1.2. D1900V2 Dipole Calibration Certificate

T7TIL. 8. p & 8 4  $—— B
CALIBRATION LABORATORY i 3
Add: Mo.51 Xoeyuan Road, Haidian District, Beijing, 100191, China CALIBRATION
Tel: + BA-10-62304633-2075 Fax: +86-10-62304633-2504 CNAS LOSTD
Femuil: ertbimohinasl.com Bt/ wwwchinastlen
!C_ii_ent {515, O . Certificate No: :

‘ Object D1900V2 - SN: 5d226

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

Calibration Procedures for dipole validation kits
Calibration date: January 22, 2021

Thig 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(2243)°C and
humidity=70%.

Calibration Equipment used (MATE critical for calibration)

Primary Standards o # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Pawer Meter NRP2 106276 12-May-20 (CTTL, No.J20X02965) May-21
Power sensor  NRPBA 101368 12-May-20 (CTTL, Mo J20X02965) May-21
ReferenceProbe EX30V4 | SN 7600 BB-NW-ED[GTTL-SPEAG.ND.22&60421} MNowv-21
DAE4 SN 7T 10-Feb-20{CTTL-SPEAG,No.Z20-60017) Feb-21
Segondary Standards D # Cal Date{Calibrated by, Certificate No.) Scheduled Calibration
Sig'_nal Generator E4438C | MY48071430 25-Feb-20 (CTTL, No.J20X00518) Feb-21
NetworkAnalyzer ESO71C MY46110673 10-Feb-20 (CTTL, Na J20X00515) Feb-21

|
Marme Function Signature
Callrated by Zhao ing SAR Test Engineer o VT
Rajawed by Lin Hao SAR Test Engineer il

Approved by: Qi Dianyuan SAR Project Leader Ao

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

Certificate No: Z21-60019 Page | of &
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Appendix F: Dipole Calibration Certificate

r\" In-Collsbaratian with
1‘TTL iR ¢ a9

Adid: Mo 51 Xueyuan Road, Haidian Disirict, Bedjing, 100191, China
Tei: +86-10-62304633-2070 Fax: 4B6-10-62304633-2504

E-mail: cttl@chinattl com httpediwwwechinatth.co
lossary:
TSL tissue simulating liquid
ConvF sensitivity in TSL / NORMzx,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 20186

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

d) KDB8656684, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

s« Measuremenf 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.

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

» 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,

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

Certificate Mo: 221-60019 Page 2 of &
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Appendix F: Dipole Calibration Certificate

.r\' In Colabaration with
b CALIBRATION LABORATORY
Add: N 51 Xueyoon Rooad, Haidien District, Bejjing, 100191, Chine

Tel: +86-10-6230MA33-2070 Fan: +H6-10-62304633-2304
E=miail: ctilehingtil.com hirps/fwww.chinaul.en

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

DASY Version DASYS52 W52.10.4
Extrapolation Advanced Extrapolation
Phantam Triple Flat Phantom 5,1C
Distance E:'Ipnli l;':nn_ta; - TSL 10 mm with Spacer
Foom Scan Resolution dx, dy, dz = 5 mm
Frequency 1800 MHz £+ 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mhalm
Measured Head TSL parameters (220+02) °C 401 +68 % 1.28 mho/m £ 6 %
Head TSL temperature change during tost <1.0°C eam -
SAR result with Head TSL
SAR averaged over 1 cni’ (1 g) of Hoad TSL Condition
SAR measurad 250 mW inpul power 5.85 Wikg
SAR for nominal Head TSL parameters narmalized to TW 39.8 Wikg + 18.8 % (k=2)
SAR averaged over 10 car” {10 g) oquald_TSL . Condition |
SAR measured 250 mW input power 5.05 Wikg
SAR for nominal Head TSL parametars normatized to 1W 20.3 Wikg £ 18.7 % (k=2)

Certificate No: Z221-60019 Page 3 of &
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Appendix F: Dipole Calibration Certificate

r\' in Cofisboration with

=777 S B e a8 9
S~ CAUBRATION LABORATORY

Add: No. 51 Xueyuan Rond, Haidian Disarict, Beijjing. 106191, Chinn

Tel; +86-10-62304633-2079 Fuoe +H6-10-62304633-2504
E-mail: eitlelchinaiil.com htep s chinatlen

Appendix (Additional assessments outside the scope of CNAS L0570)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.50+ 7.88j0)

Return Loss -21 6dB
General Antenna Parameters and Design

Electrical Defay (one direction) 1.102 ns

After long term use with 100V radiated power, only a slight warming of the dipole near the feedpoint can

be measured,

The dipole is made of standard semirigid coaxial cable. The center conducter of the feeding line is directly
connectad 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 fo the dipole arms in order to improve matching when loaded
according fo 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 fo the Standard.

No excessive force must be applied to the dipole arms, because they might bend or the saldered

connections near the feedpoint may be damaged

Additional EUT Data

LManufacn.lmd by

SPEAG

Certificate Mo: Z21-60019

Page 4 of &
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Appendix F: Dipole Calibration Certificate

!-\' In Colisboration with
—
,%TTL iR e 8 9

Add: N3l Xoevuan Romd, Heidian District, Beijing, 100191, China

fiel: +H6-10-62304633-2079 Fax: +86=10-62304633-2504
E=mudl: citliwchinattl.com hitpe/rwww.chinatil.en
DASYS Validation Report for Head TSL Dale; 01,22,2021

Test Laboratory: CTTL, Beijing. China

DUT: Dipole 1900 MHz; Tyvpe: DIYHV2; Serial: DI1900V2 - SN; 54226
Communication System: UID 0. CW; Frequency: 1900 MHz Duty Cyele: 1:1
Medium parameters used: £= 1900 MHz; o = 1.38 S/m; &, = 40.06; p = 1000 kg/m*
Phantom section: Center Section

DASYS Configuration:

+  Probe: EX3DV4 - SNT600; ConvF(8.7, 8.7, 8.7) @ 1900 MHz; Calibrated:
2020-11-30

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

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

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

«  Measurement SW: DASY 52, Version 32,10 (4); SEMCAD X Version 14.6.14
(7483)

System Performance Check/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid:
dx=5mm, dy=53mm, dz=5mm

Reference Value =97.77 Vim; Power Drifi = -0.06 dB

Peak SAR (extrapolated) = 19.0 Wikg

SAR(1 g) = 9.85 W/kg; SAR(10 g) = 5.05 W/kg

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

Ratio of SAR at M2 to SAR at M1 =52.1%

Maximum value of SAR (measured) = 15.4 W/kg

DdB=154 Wkg= 1188 dBW/kg

Certificate No: Z21-60019 Page 5 of %
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Appendix F: Dipole Calibration Certificate

" In Collsboraticn with
CALIBRATION LABORATORY
Add: MNe.51 Xueyuan Road, Haidian District, Beijing, 100191, China

Tel: +B6-10-62304633-2079 Fax; +86-10-62304633-2504
E-mail: cithiwchinatl.com Fetip:fwww,chinaitl.en

Impedance Measurement Plot for Head TSL

Tri 51 Loy Mag 10. 0008, Rel G.C00O8 [FL]
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Certificate No: £221-60019 Page & of &
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Appendix F: Dipole Calibration Certificate

Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head-1900
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2021-01-22 -21.6 53.5 7.88
2022-01-17 -22.4 -3.70 53.9 0.4 4.35 0.53

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

Therefore the verification result should support extended calibration.

14 of 21




Appendix F: Dipole Calibration Certificate

1.3. D2450V2 Dipole Calibration Certificate

A
e : I
{4
i W31 Foogsons Rewd, Fnbdion Disrcs, Boifo; 100191, Chibn. - g7 7mF

b CALIBRATION
Telt +86-10-62304633-2079  Faox: +86-10-62304633-2504 '@"} v CNAS LOSTO

E-sriasill: ctthmchinattlcom b wwewchinatiloo

Object D24502 - SN: 1008

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

Calibration Procedures for dipole validation kits
Calibration date’ January 25, 2021

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.

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

Calibration Equipment used (M&TE eritical for calibration)

Primary Standards D # Cal Date{Calibrated by, Certificate No.j Scheduled Calibration
Power Mater NRP2 108278 12-May-20 (CTTL. No.J20X02865) May-21
Power sensor  NRPBA 101368 12-May-20 (CTTL, No.J20X02365) May-21
ReferenceProbe EX3DV4 | SN 7600 30-Mov-20{CTTL-SPEAG MNo.220-60421) Nowv-21
DAE4 SN 771 10-Feb-20(CTTL-SPEAG,No.Z20-60017) Feb-21
Secondary Standards 1D # Cal Date(Calibrated by, Certificate No.) Scheduled Calibration
Signal Generator E4438C MY4a071430 25-Feb-20 (CTTL, No.J20X00516) Feb-21
NetworkAnalyzer ES07T1C | MY46110673 10-Feb-20 (CTTL, No.J20X00515) Feb-21

MName Function Signature

Calibrated by; Zhao Jing SAR Test Engineer : ‘ﬁti{ i

Reviewed by Lin Hao SAR Test Engineer ‘“:-'._'l'ﬁ:F . ?%

Appraved by: @i Dianyuan SAR Project Leader ‘igz;"?___—/«

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

Certificate No: 72 | -60020 Page | of &
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Appendix F: Dipole Calibration Certificate

=‘TTW ; p 'ema g

Add: Mo.51 Xucyuan Road, Haidian District. Beijing, 0191, China
Tel: +&6-10-62304633-2079 Fax: +B6-1{-62304633-2504

E=mnils enliEchinatth com hip:/wwsechinatthen
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) |EEE Std 1528-2013, “|EEE 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 82208-1, "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

¢) 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 1o BGHz)", March 2010

d) KDBB65664, 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.

= 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 liguid 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 paoint.
Mo uncertainty required.

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

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

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

Centificate No: Z21-60020 Page 2 of 4
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Appendix F: Dipole Calibration Certificate

Add: Me.51 Nueyuan Road, Haidian Distnet, Begmg, 100191, Chana
Tel; +86-10-6230463 32074 Fax: +B6=10-62304633-2504
E-mail: ettbipchinatil.com hitpsfwwsschinanlen

Measurement Conditions
DASY system configuration, as far as nol given on page 1.

DASY Version DASYS52 V52.10.4
Extrapolation Advanead Exirapolation
Phantom Triple Flat Phantom 5.1C
Distance Dipole Center - TSL 10 mm with Spacer
Foom Scan Resolution dx, dy, dz = 5§ mm
Frequency 2450 MHz £ 1 MHz
Head TSL parameters
The following parameaters and calculalions were applied.
Temparature Parmittivity Conductivity
Mominal Head TSL parametars 220°C 392 1.80 mho/m
Measured Head TSL parameters (220 £02)°C 305 +6% 1.81 mho/m £ 8 %
Head TSL temperature change during test =1.0°C
SAR result with Head TSL
SAR averaged over 1 cn’ {1 g} of Head TSL Condition
SAR measured 250 mW input powear 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 Wikg
SAR for nominal Head TSL parameters normalized to 1 23.9 Wikg £ 1B.7 % (k=2)

Certificate No: £21-00020 Page 3 of o
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Appendix F: Dipole Calibration Certificate

@' In Colisborstion with

Add: Mo, 51 Xuevunn Road, Haidisn District, Beijing, 100091, China

Tel; +86=10-62304633-20T9 Fux: +86- 1 0-62304633-2504
Femail; cotiimchimatt].com hitpsfwwwochinattlen

Appendix {Additional assessments outside the scope of CNAS L0570}

Antenna Parameters with Head TSL

Impedance, fransformed to feed point 5390+ 2.04j0

Ratum Loss - 27 4dB
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
connectad to the second arm of the dipole. The antenna is therefore short-circuited for DC-sagnals. 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 dipola 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

Page 4 of 6
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Appendix F: Dipole Calibration Certificate

r' In Callaboratian with
& CALIBRATION LABORATORY

Add: Mool Nuevaun Boad, Hoidien Dhistnct, Bejiing, 100191, Ching
Tel; +86-10-62304633-2079 Fa: =#6-10-62304633-2504
E-mail: ettligchinati].com hitpefwwow.chinafil.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: 24530 MHz; Duty Cycle: |:1
Medium parameters used: F= 2450 MHz: 6 = 1.81 8/m; g = 39.52; p = 1000 kg/m*
Phantom section; Center Section
DASYS Configuration:

= Probe: EX3DV4 - SNTH00; ConvF(7.79, 7.79, 7.79) (@ 2450 MHz:; Calibrated:
2020-11-30

« Sensor-Surface: |.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: | 062

«  Measurement SW: DASY 52, Version 32,10 (4); SEMCAD X Version 14.6.14
(7483}

Dipole Calibration/Zoom Scan (7x7x7) (Tx7x7VCube 0; Measurement grid: dx=5mm,
dy=3mm, dz=5mm

Reference Value = 102.7 Vim; Power [rift = -0.06 dB

Peak SAR (extrapolated) = 27.2 Wikg

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 Wikg

0 dB = 22.0 Wikg = 13.42 dBW/kg

Certificate No: Z2|-60020 Page 5 ol &
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Appendix F: Dipole Calibration Certificate

" inCollshoration with
‘TTL S p € a8 g

Add: Mo 51 Xeevuan Road, Haidian Dizarkcr, Beijing, 106191, Ching
Tel: +86-10-62304633-2074 Fang +80- 1 0-62304633-2504
E-mail: ettli@chinal.com hutpeAwwrwechinetlen

Impedance Measurement Plot for Head TSL

Trl 511 Log mag 14, oude/ eef 0.000de [Fi]
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Appendix F: Dipole Calibration Certificate

Extended Dipole Calibrations

Referring to KDB865664 D01, if dipoles are verified in return loss (<-20dB, within 20% of prior calibration),

and in impedance (within 5 ohm of prior calibration), the annual calibration is not necessary and the
calibration interval can be extended.

Head-2450
Date of Real Impedance Delta Imaginary Delta
Return-loss (dB) | Delta (%) )
measurement (ohm) (ohm) impedance (ohm) (ohm)
2021-01-25 -27.4 53.9 2.04
2022-01-17 -27.9 -1.82 53.5 0.4 2.34 0.3

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

Therefore the verification result should support extended calibration.
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