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

DASY Version DASY5 V52.10.3

Extrapolation Advanced Extrapolation

Phantom Medular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5mm

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 41.9 0.89 mho/m

Measured Head TSL parameters (22.0£0.2)°C 4286 % 0.88 mho/m + 6 %

Head TSL temperature change during test <05°C - -
SAR result with Head TSL

SAR averaged over 1 em® (1 g) of Head TSL Candition

SAR measured 250 mW input power 2.11 Wikg

SAR for nominal Head TSL parameters normalized to TW 8.55 Wika = 17.0 % (k=2)

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

SAR measured 250 mW input power 1.39 Wikg

SAR for nominal Head TSL parameters normalized to 1W 5.62 Wikg = 16.5 % (k=2)
Certificate No: D750V3-1194_Jan20 Page 3of 6
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Report No.: SZ1210422-13136E-SA

Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.7Q-27jQ
Return Loss -27.1dB
General Antenna Parameters and Design
| Electrical Delay (one direction) 1.030 ns J

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps

are added to the dipole arms in order to improve matching when loaded according to the position as explained in the
“Measurement Conditions® paragraph. The SAR data are not affected by this change. The overall dipole length is still

according to the Standard.
No excessive force must be applied to the dipole amms, because they might bend or the soldered connections near the
feedpoint may be damaged.
Additional EUT Data
[ Manutactured by SPEAG

Certificate No: D750V3-1194_Jan20
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DASY5 Validation Report for Head TSL
Date: 13.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN:1194
Communication System: UID 0 - CW; Frequency: 750 MHz
Medium parameters used: f = 750 MHz; o = 0.88 S/m; &, = 42.8; p = 1000 kg/m"

Phantom section: Flat Section
Measurement Standard: DASY 5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:

» Probe: EX3DV4 - SN7349; ConvF(10.07, 10.07, 10.07) @ 750 MHz; Calibrated: 31.12.2019

Sensor-Surface: 1.4mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 27.12.2019
o Phantom: Flat Phantom 4.9 (front); Type: QD 00L P49 AA; Serial: 1001

o DASYS5252.10.3(1513); SEMCAD X 14.6.13(7474)

Dipole Calibration for Head Tissue re-measure 13.01.2020/Pin=250 mW, d=15mm/Zoom
Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=3mm, dz=Smm

Reference Value = 59.56 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 3.16 W/kg

SAR(1 g) =2.11 W/kg; SAR(10 g) = 1.39 W/kg

Smallest distance from peaks to all points 3 dB below = 17 mm

Ratio of SAR at M2 to SAR at M1 = 66.8%

Maximum value of SAR (measured) = 2.78 W/kg

-2.00
-4.00
-6.00

-8.00

-10.00

0 dB =2.78 W/kg = 4.44 dBW/kg

Certificate No: D750V3-1194_Jan20 Page & of 6
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Impedance Measurement Plot for Head TSL

File View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
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Chi: Start 550000 MHz _ Stop 950000 MHz
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5.00
0.00
s 00 R - ——
L10.00 —— =
-15.00
20,00 » ™
L2500 :_
L3000
L35 .00
L) 00 Ch1l&wa= |20
Chl: Seare 550,000 MHz2 - Stop 950,000 MHz
Status CH1: 81 |1 C*1-Pait Avg=20 Delay LCL
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r"“h * In Collabaraan with o llllL':'J'fJM b A BT
&7TI 5 p e a g N2 AP ot
L_f CALINRATION LABORATORY ,CNASH&
i cyuses R, Hividiwn Diistricd, Beifing, 100191, Chlns 5, ¥ CALWERATION
T 0GR | Phr B C T "fﬁ\h:\' CNAS LOSTO
Eepnil: cotkifchivatleam linpivaswelinanl en
Client BACL Farﬁﬂeam Mo:  Z20-60411

CALIBRATION CERTIFICATE

Diyject D1000V2Z - BN: 2d(r 8

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

Calibration Procedures for dipole validation hits

Calbration dabe: Ootober 15, 2020

This calibration Certficate documens the traceabdity to national standards, which reaize tha physical units of
measurements(5l), The measurerments and the wncetaimies with conlidence probability are given on the fallowing
pages and ara part of the cartificate

All cafibrations have been conducted In he closed laboratory faclity, environment lemperalurelz2:3°C and
humidity<70%.

Calibration Equipmenl used (MATE crifical for calibration)

Prirnary Standards ne ~_ Cal DateCalibraled by, Centficale No)  Boheduled Calibration
Powrar Moter  NRP2 108275 12-May-20 (CTTL, No, J20X02065) May-21
Powar sensor  WRPAA 101388 12-May-20 (CTTL, No J20X02065) May-21
ReferenceProba EX30VE | BN 3817 30-Jan-20(5PEAG, No.EX3-3817 _Jan20) Jan-21
DAE4 SNTT 10-Fab-2{CTTL-5PEAG Mo Z20-80017) Feb-21
Secondary Standards D& Cal Date(Calibrated by, Carfificate No.) Scheduled Calibrafion
Signal Generator EA438C | MY49071430  25-Feb-20 {CTTL, No.J20X00516) Feb-21
MebworkAralyzer ESOTIC | MY43110672  10-Feb-20 (CTTL, Mo, J20Ka0515) Feb-21

Rama Funiction Bignature

Calibeated by Znao Jing SAR Tast Enginaar ﬁ

Raviewad by: Lin Hao SAR Test Enginesr TﬂF #‘1

Approved by i Dianyuan SAR Project Leader W

Issued: October 32, 2020
Thig calibration cartificate shall not ba reproduced excepd in full wilhaut writhan approval of the labaoratory.

Cerfificate No: 220-60411 Page 1 of &
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r-;: In Colabarataon with
= 7Ty,
_—

Akl P S| Nueyumn Rosd. Haidian Disieiet, Beijisg, 103191, China
Tel: +R6-10-6210451]-1070 Faoc #80-10-E2304E33-2 504

ALIRATION LABORATORY

E-mudl: ctt Kiichinnal com B v chinastl.en
lossary:
T&L tisaue simulating ligued
ConvF sansitivity in TSL f NORM:x v,z
A, not appicabla or not measured

Calibration is Performed According to the Following Standards:

a) |[EEE &td 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-averaged Specific Absorption Rate (SAR) in the Human Head fram Wiralzss
Communications Devices: Measurement Techniques®, June 2013

b} IEC 82208-1, "Measurement procedure for assessment of specific absorption rate of human
expasure 1o radio frequancy fields from hand-hald and body-mounted wiraless
communication devices- Part 1; Davice used nexl 1o the ear (Frequency range of 300MHz to
GGHz)", July 2018

c} IEC B2209-2, “Procedure to measure the Specific Absorplion Rate (SAR) For wireless
communication devices used In close proximity to the human bady (frequency range of
30MHz e 6GHz)", March 2010

o) KDBSEHE64, SAR Measurement Requirements for 100 MHz to 6 GHz

Additional Decumentation:
a) DASYA/5 Syatem Handbaok

Methods Applied and Interpretation of Parametars:

= Measurement Conditions: Further details are avallable from the Validation Report at the end
of the cerificate. All figures stated in the certificate are valid at the fraquency indicated.

= Anfenna Paramelers with TSL: The dipabe |s mounted with the spacer to position ils feed
point exacily below the center marking of the flal phantom saction, with the arms ariented
parallal o the body axis.

«  Feed Point Impedance and Refirn Loss: These parametars are measured with the dipoba
positioned under the liquid flled phantom. The impedance stated is transformed from the
maasurermant at the SMA connector ta the feed point, The Retum Loss ensures low
reflected power. Mo uncertaintly required,

= Electrical Delsy: One-way delay belween the SMA connector and the antenna feed point.
Mo uncertainty redquirad.

«  SAR measured: 3AR measured at the stated antenna input power,

» SAR normalized: SAR as measured, normalized to an Input power of 1 W at the antenna
conneclor,

*  5AR for nominal TEL parameters: The measured TSL paramaiers are used to caloulaie the
nominal SAR result,

| The reporied uncerainty of measurement is staled as the standard uncertainty of
Measurement multiplied by the coverage factor k=2, which for a nomal distribution
Corresponds 1o a coverage probability of appreximately 95%.

Cenlflcase Ma: Z20-60411 Page 2 af 6
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ﬂ

In Colleboratian weh

e

CN.I‘HI'HDH LABDRATORY

.'.dd Mo 51 Kueywn Road, Haldin Disig, Beifng, 100191, Chis

Tiel: e 533046332070 Fox
E-mail: etibichinatil com

Meoasurement Condltlons

DASY systemn configuration, as 1 as not given en page 1.
""'_.* = -

+26-10-82 106312504
Bt v ehinan e

Diatance Dipele Center - TAL

DASY Varsion DASYER VEE104
Eﬂpulmn Advancad Exlrapalation

;mm Tripla Fla.t Phanlom 5.1C

. 10 mm = iF WI‘I&IT

Laam Scan Resolutlon

dx, dy, dr = 8§ mm

Frequency 1800 MHz 1 MHz
Head TSL paramotars
The followlng parametns and calcubslans wers sppled,
Tamparaturs Permittivity Conductivity
llur-lnuH-Iaad T5L paramatars 20 ;l.‘: -ﬁH:I 1 40 mhaim
| Moasurad Heaa TSL paramators 20203 T W03£8% | 141 mhoim£6%
[I-mud TSL bampumiurtcnnrrguduirm teat <10°C e B
SAR result with Head TSL e
QAR sveraged over 1 i’ {1 g} of Hoad TSL Condilion
SAR measured 280 mW inpul par 0.88 Wikg
SAR far nominal Hasd TSL parameters nommalized jo 1W 8.3 Witk £ 188 % (ke
SAR averaged mr-m cnr Condian

{10 g} of Head TSL

SAR |nna:umﬂ

250 W inpul power

515 Wihg

SAH i:lr rhnmhul Head TSL pammalﬁu‘a

nanmadize o 19

20,5 Wikg £ 18.7 % [k=2)

Cerlificate Ma: Z30-6041 |
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®  In Callshorstion with
77 3 B 8 8 o
l‘l — CALIBRATION LAERQRATORY
Add: Mo 81 Xueyoan Head, Heidisn [Nairier, Beijiig, 100191, Chima

Tigl: +- 10-623 046332070 Froe #8fi=10.6 21046332 501
Esmall: etil@iehinmt] com g wvowchimaiil oo

Appendix (Additional assessmants outside the scope of CNAS LOS70)

Antanna Parameters with Head TSL

|

A 3 i b fped i
nlpcl:linna transionmad o paaint #4710 3.2000

[ Raham Loss - 27 008

General Antenna Parameters and Design

Elsctricad Delay fone diraghon) | 1.070 1 _r

Aftar long tarm use with 100W radialed power, anly a siight warming of the dipole near Ihe feedpoint can
e measured,

The dipsle is made of standard semirighd coaxial cable. The center conductar of the feading line is directiy
connicted to the second arm of the dipale. The artenna is therafare short-circuled for DC-zignals. On same
of the dipoles, small end caps are added 16 the dipole 2rmz in arder to improve matching when loaded
according ko the posilion as explained in the "Measurement Conditions” paragraph. The SAR data am not
affacted by this change, The overad dpale langth is il accarding to the Standard,

Mo excessive force must be applied (o the dipole arms, bacause they rriight bend or the saldared
connaclions near the feedpain) may be damagped

Additional EUT Data

| MmllianlLred by : BFEAG

Centifhcate Mo: Z20.604] | Page 4 of &
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ﬁ; ;.::,uII.am.-,,,,m_‘W:Th
‘_T Tr -

CALIDRATION LABORATORY

Al Mo 51 Xuzynnn Road, Dlabdisn Disiric, Deijing, 10091, Chinn
Tek: # B 1082504332079 Pz #R6-10-62 %046 31-2 504
E-muail: etib@chinatil.cam bimpcif e chinait 1oy

DASYS Validation Report for Head T5L Db 060, 15,2020
Test Labomatory: CTTL, Beijing, China
DUT: Dipole 1800 MHz; Types DIHIYV2; Serinl: DIBO0VE - SN: 24018
Commumication Sysiem: UID 0, CW: Frequancy: 1800 MHz; Duty Cycle: 1:1
Medium parameters used: £= | B MHz; 0 = |.414 Sim: £ = 40.26; p = 1000 kg.n'm-‘
Phantom seedion: Center Section
DASYS Configurmtion:

=  Probe: EX3DVY - SN36IT; ConvF(R.2, B.2, 8.2) @& 1800 MHz; Calibiwied:
-0 -30

+  Sensor-Surface! | Ainm (Mechanical Surface Detection)

+  [lectronics: DAES SnT71: Calibrated: 2020-02-10

»  Phantem: MFP_V5.1C (20deg probe tilt); Type: QD000 P51 Cx; Serial: 1062

*  DMessurament SW: DASYS2, Version 52,10 {4); SBEMCAD X Version [14.6.14
(T483)

System Performance Chech/Zoam Scan (Tx7x7) (TaTuTWCube 0: Measurcinent grid:
dx=3mm, dy=%mm, dz=5mm

Reference Yalue = 98.92 Vim; Power Drifl = -0.04 dB

Peak SAR (cxtmpolaied) = 18.7 Wikg

SAR( g) = 9.68 Wike; SAR(L0 &) = 5,15 Wikg

Smallest distance from peaks to all points 3 dB below = 9,8 mm

Ratio of SAR ar M2 to SAR a5t M| = 53.4%

Maximum value of SAR (measured) = 154 Wik

.94
=10.42
-13.84

-17.36

L.

0 dB = 154 Wikg = 11.88 dBW/ky

Certificute Mo Z20-60411 Page 4 of &
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& I Collaboennas with
T7T7 5 p e a g
M CAUBRATION LARORATORY

Adil: No.31 Xeoyuns Rosd, Finidian District, Deliin H

\ iy h o Deling, 1ODIGL, Ching
'I_I.'I: I_ﬂl’:-tn-u.:'_-.:l-lrlj_'-l‘{l'.l'.l Frx l.‘l'l-}l'l-ﬁi_'l!dﬁﬂ-]"ﬁlll N
E=itinil: citfonchdisailcom It vwenwchinanl.cn

Impedance Measurement Plot for Head TSL

71 511 Log way 10,0038/ waf O, 00008 IFi]
B W L
i
i
| v..:-r:
Er L
.. ——
| o — o i
—— e
— -
| ; | . S
M
M 311 seithogme ]l scals LSS0 PR nal} -
1 L EO0000 GHr AT, 080 0 -3, 1008 0 07§ b-pF
-
-1'|'" |
X |
r 1
I Ftat 180 I 00 o 2 v [
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1210422-13136E-SA

Calibration Laboratory of

. QQ\\EI// [ Schweizerischer Kalibrierdienst
Schmid & Partner iE“ wﬁ c Service suisse d'étalonnage
Engineering AG '-:,/;—_“-.,\"x Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN S swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

BACL USA

Client Certificate No: D1900V2-5d231_Jan20

|CALIBRATION CERTIFICATE

Object D1900V2 - SN:5d231

QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration procedure(s)

Calibration date:

January 14, 2020

This ealibration 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.

Calibration Equipment used (M&TE critical for calibration)

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

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration
Power mater NRP SN: 104778 03-Apr-19 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z91 SN: 103244 03-Apr-19 (No. 217-02832) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (Mo, 217-02893) Apr-20

Reference 20 dB Attenuator SN: 5058 (20k) 04-Apr-19 (No. 217-02894) Apr-20

Type-N mismatch combination SN: 5047.2 / 06327 04-Apr-19 (No. 217-02895) Apr-20

Reference Probe EX3DV4 SN: 7349 31-Dec-18 (No. EX3-7349_Dec19) Dec-20

DAE4 SN: 601 27-Dec-19 (No. DAE4-601_Dec19) Dec-20

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E44198

Power sensor HP 8481A

Power sensor HP 8481A

RAF generator R&S SMT-06
Network Analyzer Agilent EB358A

Calibrated by:

Approved by:

SN: GB39512475
SN: Us37292783
SN: MY41092317
SN: 100872

SN: US41080477

Name
Claudio Leubler

Katja Pokovic

30-Oct-14 (in house check Feb-19)
07-0Oct-15 (in house check Oct-18)
07-Oct-15 (in house check Oct-18)
15-Jun-15 (in house check Oct-18)
31-Mar-14 (in house check Oct-19)

Function
Laboratory Technician

Technical Manager

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.

In house check: Oct-20
In house check: Oct-20
In house check: Oct-20
In house chack: Oct-20
In house check: Oct-20

£
ignature

|

e

Issued: January 15, 2020

Certificate No: D1900V2-5d231_Jan20
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Calibration Laboratory of

Ry
Q\ L .h,/

: 3 \\C._‘-././ o, S Schweizerischer Kalibrierdienst
Schmid & Partner ilaE”mE ¢ Service suisse détalonnage
Engineering AG T Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’l@f?:\';\\.‘\\‘ S Swiss Calibration Service
Ayl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Muiltilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EEE Std 1528-2013, “IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, June 2013

b) IEC 62209-1, “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"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

s 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.

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.

o 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: D1900V2-5d231_Jan20 Page 2 of 6
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Measurement Conditions
DASY system configuration, as far as not given on page 1.
DASY Version DASY5 Vv52,10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom 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 mho/m
Measured Head TSL parameters (22.0£0.2) °C 41.426% 1.39 mho/m +6 %
Head TSL temperature change during test <0.5°C - -
SAR result with Head TSL
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 250 mW input power 9.96 Wikg
SAR for nominal Head TSL parameters normalized to 1W 40.3 Wikg % 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 250 mW input power 5.19 W/kg
SAR for nominal Head TSL parameters normalized to 1W 20.9 W/kg = 16.5 % (k=2)
Certificate No: D1900V2-5d231_Jan20 Page 30f 6
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 51.5Q+43jQ
Return Loss -26.9dB
General Antenna Parameters and Design
| Electrical Delay (one direction) I 1.200 ns J

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

The dipole is made of standard semirigid coaxial cable. The center conductor of the feeding line is directly connected to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added 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

l Manufactured by

SPEAG
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DASYS5 Validation Report for Head TSL

Date: 14.01.2020
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1900 MHz; Type: D1900V2; Serial: D1900V2 - SN:5d231

Communication System: UID ) - CW; Frequency: 1900 MHz

Medium parameters used: f = 1900 MHz; o = 1.39 S/m; & = 41.4; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2011)

DASY52 Configuration:
s« Probe: EX3DV4 - SN7349; ConvF(8.6, 8.6, 8.6) @ 1900 MHz; Calibrated: 31.12.2019
o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 27.12.2019

Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

DASY52 52.10.3(1513); SEMCAD X 14.6.13(7474)

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

Reference Value = 110.0 V/m; Power Drift =-0.01 dB

Peak SAR (extrapolated) = 18.7 W/kg

SAR(1 g) = 9.96 W/kg; SAR(10 g) = 5.19 W/kg

Smallest distance from peaks to all points 3 dB below = 9.8 mm

Ratio of SAR at M2 to SAR at M1 =53.9%

Maximum value of SAR (measured) = 15.6 W/kg

dB

-4.00
-8.00
-12.00
-16.00
-20.00

0dB =15.6 W/kg=11.93 dBW/kg

Certificate No: D1900V2-5d231_Jan20 Page 5 of 6

SAR Test Report 40 of 53




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1210422-13136E-SA

Impedance Measurement Plot for Head TSL

File Wew Channel Sweep Calbration Trace Scale Marker System Window Help
51.458 ()
4.3420 €3
45103 mlJ
II F3.989 ° ||
Chiduge 20
Chi: Start 1.70000 GHz =~ —— Stop 2.10000 GHz
j0.00  [HESH > 1 1.900000 GHz  -2.916 dB
500
0100
15.00 5
Liooo [ =
L1500 — — =
k20 .00 o L
25,00 : s
30,00
L5 .00
L4000 ChlAvas |20 L of
! Chi: Seart 170000 GHz —— Stop 2,10000 GHz
Stalus CH1: 511 | C*1-Part Ayg=20 Delay LCL
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.r:‘" In Colsbesmpon with “@a A BT
T7T7T] & p e a g ¢ 2 .
L/ CAUBRATION LABORATORY m G N A 3 ;:E‘Ju

Adl: i1 Kueyeean B, Hoilivem Dlistric, Being, 100191, Chian 5, r’/":"\'\\;‘ v CALIBRATION
el SBSDGIIEISZ0TS  Fax: +H6-10-6230063 - 25904 el L CHAS LOSTD
Esmuil- cith@chinattl com hittpitvs chananl en

Client BACL Cortificat No:  220-60412
CALIBRATION CERTIFICATE

Object D246002Z - GN: 751

Calibration Procedurals) FF-211-003-01

Calibralion Procedures far dipake validalion kits

Callbration dale: Octobar 13, 2020

This caltsation Carlifeate dacumants the traceabilly to nabonal standards, which realize the physical unis of
maasuramantsiSl). The maasurements and the uncartaintes with cenfidence probability are given on the following
pages and ane part of the cerdificate.

All calibrations have teen condectad in the closed laboratory facility. emvironment temperaturedz =3 C and
humidity=70%.

Calibration Equipment used (METE critical far calbration)

Primary Standards D8 _Cal Dale{Calibrated by, Certificste o) Scheduled Cawbration
Power Mater NRPZ2 106276 12-May-20 (CTTL, Mo, J20X024966) Mey-21
Fower sansor NRPBA 104369 12-May-20 (CTTL, Mo.J20X02965) May=21
ReferenceProbe EX30V4 | BN 3817 A0-Jan-20(SPEAG, No. EX3-3617_Jan20) Jan-21
DAE4 SN 1T 10-Fai-20[CTTL-5PEAG, No. Z3H0-80017) Fab-21
Sacondary Standards D # Cal Date{Calibrated by, {;g_rll_l'x_,-al_;_r Mo.} Beheduled Calibration
Signal Generalor E443BC | MY4B071430 26-Feb-20 (CTTL, Mo 20X00518) Feb-21
MNetworkAnalyzer ESOT1C | MY45190673  10-Fab-20 (CTTL, Mo 20X00515) Feb-21

MName Function Signature
Callbented Dy Zhao Jing SAR Test Engineer
Ravigwad by Lin Hao SAR Tast Enginear - -mfé’{;
Approved by: al Dianyuan SAR Project Leader Lo .

Issued: Oclober 22, 2020
This calibration cerlificate shal not be reproduced exmapt in full witheul wrilken approval of the laboratory.
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ﬁ In Cellabanation with =

CALIBRATION LABORATORY
Adil: Wi 51 Kvmywom Hoad, Hoidion Distrct, Beijmp, 10019, Chinn
Teel: HEG-10-52 34633207 Faoiz +80=10-62304633-7 504
E=mail: cutkidchinatibeom it e chinaitlon
Glossary:
TEL tigsue simulating liguid
CanvF sensifivily in TSL / NORMx,y.z
A net applicable or not measured

Calibration Is Porformed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak
Spatial-Averaged Specific Absarption Rale (SAR) in the Human Head fram Wireless
Communications Devices: Measurement Technigues®, June 2013

b} IEC 62208-1, "Measurement procedure for assessment of spacific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wiraless
communication devices- Part 1: Davice used nexl to the ear (Frequency range of 300MHz to
G6GHz2)", July 2018

¢} IEC 62209-2, "Procedure to measure the Specific Absorption Rate (SAR) Far wireless
communication devices used in close proximity to the human body (frequency range of
JOMHz to BGHE)", March 2010

d) KDBAA5664, SAR Measurement Requirements for 100 MHz to & GHz

Additional Documentation;
e) DASY4/5 Systemn Handbook

Matheds Applied and Interpretation of Parameters:

+  Maasurement Condilions: Further details are avallable from the Validalion Report at the end
af the certificate, All figures stated in the cerfificate are valid at the frequency indicated.

= Antenna Parameters with TSL: The dipole is mounted with ihe spacer to position its feed
point exactly below the centar marking of the flat phantom section, with the arms criented
paraliel 1o the body axis,

+  Feed Poinl impedance and Refurm Loss: These parameters are measirad with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connecior to the feed point. The Relurn Loss ensures low
reflected powar. Mo uncarainty required.

+ Electical Delay: One-way delay between the SMA connector and the anlenna fead point,
Mo uncertainty required.

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

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

«  SAR for nominal TSL paramelers; The measured TSL parameters are usad to calculate the
nominal SAR result,

The reported uncerainly of measurement |s staled as the standard uncertainty of
Measurement multipied by the cowerage factor k=2, which for a nomal distribution
Comesponds o a coverage probability of approximately 85%.
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‘{f} £po 2 g

Aukd o 31 Xecyuss Roud, Huiian Disirict, Besjing, 100801, China
Tob: + Bl -10-6 2 30 6332070 Fax: +86-10-82 3046332504

E-inil! eir¥in:basatilcom B vwewy, chinat e
Measurement Conditions
DAY systom conliguiation, s faras not ghven o page 1.
DASY Version DASYS2 VE2 104
Extrapolation Advanced Exlrapalation il
Phantom Triple Fial Phanlom 5.1
Distance Blpnﬂ?emﬂ -;L i 10 mm ) | with Spacar
Zoom Scan Resolution dx, dy, iz =5 mm .
Frdjuency 2450 MHz + 1 MHz

Hoad TSL parameters
Tha following paramebars and calculations were applied

Temparature Ponmittivity 1 Conductivity
Hominal Hoad TEL paramoiers 220°C 392 1.80 mnodm T
Moasurad I-ha;‘i'!"-l.mnm-m (32.0£0.2) "0 . M0zaH N'i-rr.lhm'm t8%
l;ad TSL temperature change dlMﬂgT:ﬂﬂ ﬂ.E. ) -

SAR result with Head TSL

BAR averaged over 1 o’ (1 EH'. Haadl TEL Candifion |

5AR measured !!&:rm{ﬁ'nul.l [T 13.3 Wikg

SAR Tor noaninal Head TSL paramalers nosmalized i 1W 53,0 Wik + 10,8 % (k=2

SAR averaged over 10 L'_m' {10 gh of Head TSL . Condilicn ) I = ]

SAR maasured 250 WY input pawar B.12 Wikg |

HAR for nominal Head TSL parameinrs nurmﬂ:a:jll:o W 1-1.-1-'I.I'i'|'hg.t 18.7 % (k=2)
Certificate Mo; £20-604 12 Page 3 of &
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i % In Colaboration with
TT7. s p e a g
L CALIBRATION LABORATCRY

Akt Mo 3| Muepuan Rond, Hodine Diwsicy, Beijing, 100191, (hing
Tul: +B6--62104033-2079 Fas: +R6-10-RIIE15-2 504
E-msik clE chinnl.com Inipifos a2y

Appendix (Additional assessments outside the scope of CNAS LOGTO)

Antenna Parameters with Head TSL

impadancea, iransforrmad to faed point 5360+ 403 0

Ruotum Loss - 26.7d8

L) |

General Antenna Parametors and Design

Elecinical Dalay (one direalion) 1022 s |'

After long farm wsa with 100W radiated power, oily a slight warming of the dipoie near the feedpoint can
b2 measured,

The dipols is made of slandard semingid comial cable, The cemer conductar of the faading line is directly
connected 1o the sacond arm of the dipole. The amenna is therelone short-ciroutesd for DC-signalz. On somea
af thix dipoles, small end caps are added to the dipole arms in ordar ta Imphove madching when loaded
according B2 ihe posilion as axpained in the "Measuremant Condilions” paragraph. The SAR data are nal
affected by this change. The overall dipole langth is sl according o he Standard,

Mo ewcessive foroe must be appliod fo the dipole arms, because Iheyy might bered or the soldered
conneclions near the feedpoint may be darragad.

Additional EUT Data

||

Marmufactured by SPEAG
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£ R o 8 8
h CALIERATION LABORATORY

Addk Mo 51 Xuopuan leoud, Huidiss Districe, Befiing, 100191, Chilng

Tok: # B 10-GZI08633- 2070 Fax: +Bé-1 0-82 546332504
E-muik eill@chinanl comm bttt chiina Lan
DASYS Walidwtion Report for Head TSL Date: 10.13.2020

Test Laboratory: CTTL, Beijing, China

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D24S0VE - SN: 751
Communication System: UTD 0, CW; Frequency: 2450 MHz; Dty Cyele: |11
Medium parameters used: ©= 2450 MHz: a = 1,809 Sim: & = 30.02; p= 1000 kp'm’
Fhaniom secilon: Center Section

DASYS Configuration:

«  Probe: EX3DV4 - SNIGLT; ConvF(7.65, 7.65, 7.65) (i 2450 MHz; Colibrated:
2020-01-30

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

«  Electronics: DAES Sa771: Calibrated: 2000-02-10

»  Phantom: MFP_V3,1C (2deg probe tili); Type: QD 000 P51 Cuy Berial: 1062

»  Measurement SW: DASYS2, Version 52,10 (#); SEMCAD X Version 14.6,14
(483)

Dipole Calibration/Zoom Sean {TxTxT) (Te T T ube 0: Meassrement gricl; dx=3mm
dy=5mm, d#=5mm

Reference Value = 1071 Yim; Power Drift = -0.04 JR

Peak SAR {extrapolaied) = 28.1 Wiky

SAR(1 g) = 13.3 Wik SAR(10 g} = 6.17 Wik

Smallest distance from peaks e all points 3 dR below = % mm

Ratio of SAR a1 M2 1o SAR at M1 = 47.6%

Maximurm valie of SAR (measured) = 22.7 Wikg

]

dB
1]

4,44

.88

13.32

-17.76

-2E20

0 dB = 22.7 Wikg = 13.56 ABW/kg
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r"“- Im Collab=aration with
=TT s e
e CALIBRATION LARDRATORY

Addel: Mo 51 Kueyenn Road, Haldian Distic, Dedjing, 160191, Chis
Ted: #F6-10-62 M 6332079 P =K | 5330445332500
E-mail: ctibidchimtiloom B un ching| o

Impedance Measurement Plot for Head TSL

Loy Wagg L, D008, wal 0, Gotde [FL]

sl 2, 40H0000 anz -T1. 850 OF

0,003
1
..‘ e b 3 L =
o, e ~, P
R o
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L1 ] I.III
-, I -2l v L]
I 201 =AVuh (Relix) dcale iodoou [rl peT]

3 LANKHO G 3000 O 4. 0MT 8 7L TR

1 Slat 2y

Certificate No: £20-60412 Page 6 af 6

e ez @y [l

SAR Test Report

47 of 53




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1210422-13136E-SA

Calibration Laboratory of

d S Schweizerischer Kalibrierdienst
Schmid & Partner c Service suisse d'étalonnage
Engineering AG Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland S Swiss Calibration Service
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Client BACL Certificate No: D2600V2-1162_Oct19

|CALIBRATION CERTIFICATE |

Object D2600V2 - SN:1162

Calibration procedure(s) QA CAL-05.v11
Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: October 02, 2019

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (s1).
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the certificate.

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

Calibration Equipment used (M&TE critical for calibration)

Primary Standards 1D # Cal Date (Certificate No.) Scheduled Calibration

Power meater NRP SN: 104778 03-Apr-18 (No. 217-02892/02893) Apr-20

Power sensor NRP-Z31 SN: 103244 03-Apr-19 (No. 217-02892) Apr-20

Power sensor NRP-Z91 SN: 103245 03-Apr-19 (No. 217-02893) Apr-20

Referance 20 dB Attenuator SN: 5058 (20k) 04-Apr-18 (No. 217-02894) Apr-20

Type-N mismateh combination SN: 5047.2 / 08327 04-Apr-18 (Mo. 217-02895) Apr-20

Reference Probe EX30V4 SN: 7349 28-May-19 (No. EX3-7349_May19) May-20

DAE4 SN: 601 30-Apr-19 (No. DAE4-601_Apr19) Apr-20

Secondary Standards 1D # Check Date (in house) Scheduled Check

Power meter E4419B SN: GB39512475 30-Oct=14 (in house check Feb-19) In house check: Oct-20

Power sensor HFP 84814 SN: US37292783 07-Oct=15 (in house check Oct-18) In house check: Oct-20

Power sensor HP 8481A SN: MY41092317 07-0ct-15 (in house check Oct-18) In house check: Oct-20

RF generator R&S SMT-06 SN: 100972 15-Jun-15 (in house check Oct-18) In house check: Oct-20

Metwork Analyzer Agilent EB358A | SN: US41080477 31-Mar-14 (in house check Oct-18) In house check: O¢t-18
MName Function Signature

Calibrated by: Leif Klysner Laboratory Technician W%
Approved by: Katja Pokovic Technical Manager /%,

lssued; October 2, 2019

This calibration certificate shall not be reproduced excapt in full without written approval of the laboratory.
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Calibration Laboratory of sy,

' Sos §  Schweizerischer Kalibrierdienst
Schmid & Partner i-iEE“\:—‘_—%’HEE c Service suisse d'étalonnage
Engineering AG o3 Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland ! ;f;:\‘\\‘\? S Swiss Calibration Service
Sl
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,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 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"

Additional Documentation:
e) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.
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Measurement Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASY5 v52.10.2

Extrapolation Adwvanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 2600 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

MNominal Head TSL parameters 220°C 39.0 1.96 mho/m

Measured Head TSL parameters (22.0£0.2)°C 373+6% 2.03 mho/m £ 6 %

Head TSL temperature change during test <05°C e e
SAR result with Head TSL

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

SAR measured 250 mW input power 14.2 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

55.4 Wikg * 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.31 Wikg

SAR for nominal Head TSL parameters

normalized to 1W

24.9 Wikg * 16.5 % (k=2)

Certificate No: D2600V2-1162_Oct19
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Appendix (Additional assessments outside the scope of SCS 0108)

Antenna Parameters with Head TSL

Impedance, transformed to feed point 4740-79jQ
Return Loss -21.4dB

General Antenna Parameters and Design

| Electrical Delay (one direction) 1.146 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: D2600V2-1162_0ct19 Page 4 of
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DASY5 Validation Report for Head TSL

Date: 02.10.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600V2; Serial: D2600V2 - SN:1162

Communication System: UID 0 - CW; Frequency: 2600 MHz

Medium parameters used: = 2600 MHz; ¢ = 2.03 S/m; & = 37.3; p = 1000 kg/m?
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2011)

DASY52 Configuration:
» Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
e Sensor-Surface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 30.04.2019
= Phantom: Flat Phantom 5.0 (front); Type: QD 000 P50 AA; Serial: 1001

« DASY52 52.10.2(1504); SEMCAD X 14.6.12(7470)

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

Reference Value = 118.6 V/m; Power Drift = 0.00 dB

Peak SAR (extrapolated) = 29.0 W/kg

SAR(I g) = 14.2 W/kg; SAR(10 g) = 6.31 W/kg

Maximum value of SAR (measured) = 24.0 W/kg

-4.80
-9.60
-14.40

-19.20

-24.00

0dB =24.0 W/kg=13.80 dBW/kg
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Impedance Measurement Plot for Head TSL

Eile View Channel Sweep Calbration Trace Scale Marker System ‘Window Help
2.600000 GHz 47.393 O
77311 pF  -7.9178 Q2

2800000 GHz 85311 mU

-103.58 °

Chidwg= 20 2
Chi: Start 2.40000 GHz =~ —— Stop 2,20000 GHz
oo (W > 1 2.400000 GHz _ -2].380 dB
5.00
0.00
L5.00
+10.00 e e—
L1500 E— L ——
2000 Ty o il “
—. .
125.00 -
L20 00
L35 00
Lo 00 Ch 1 Awg= |20
Chi: Start 2.40000 GHz = s— Stop 2.20000 GHz
Status  CH1: 511 | £*1-Port Avg=20 Delay LCL
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