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Impedance Measurement Plot for Body TSL

TFL 51T Log saf L. GCER7 Red o) 00048 [T — = « ==
w00 |: L T L T — —_— |
1. 08
=3, 00 |
Pl ] |
10.0C
2. 000 = I
ey gy et
20,00 -.""“\\;1 /,,*’“'--_F |
43, 00 |
LA - T —— ——
Vil =211 smith (n]ak Szale 1.0G6L0 Ll ve |
P HIR.QUCCE MRT AN 8TG 0 -2.0070 O SREIR-pFT - |
i I
] i
= === sl
1 I"-L /
\ra.___.f" |
.\.
f— = z b
- FtoEEMR EEA 00 H it s o G
Crertilicnne Mo: Z17-597135 Page & of §
The State Radio_monitoring_center Testing Center (SRTC) Page number:191 of 221

Tel:86-10-57996183
Fax:86-10-57996388 Vv3.0.0



SRTC

The State Hadio_monfioning_center Testing Canter

ERFEBEN PO

No.: SRTC2020-9004(F)-20060201(H)
FCC ID: SRQ-Z2335CC

D1800V2 Sn:2d084

-]

r"‘n In Collabaration with G, :
€777 3.2 e s g . M~

=777 s p e a N2 S
A 220 Bueyann Ko, Laidoan Districr, Bejing, 100091, Choa '-'-'_1l" ,..-;;.,\ \3:' v CALIBRATION
Jol ~86-AR-6I30S6TI20T) Fan: 1851 IAZINEYI-2504 Py CHAS LD5TO

Femail; crlifickmatt orm WL rverechlicalil.en

Certificata Mo: Z17-97138

~ Client

CALIBRATION CERTIFICATE

Cijact D1E0IW2 - SM: 2d0B4

Calibration Procedure(s) FE-Z11-003 11
Calibration Frocedures for dipole validation kits

Calibrafian cate: September 15, 2017

Thig caiibraticn Certficate documents the fraceability to national standards, which realize the physical units of
messurementsiEl. The measurements and the uncerainties with corfdenca probability are given on the fallowing
pages and are part of the cenificate.

All calibrations have been conducted in the clesed laboratory facility. enwvironment temperature2esst and
hiarmicity =7,

Calibraticn Equipment used (METE critical for calibratinn)

Primary Standards I Cal Date{Calibrated by. Cerlificate No ) Scheduled Calioration
Powear fatar MRPZ 102193 02-Mar AT (CTTL, Mo J17TX01254) Mar-18
Power sensor WRP-797 | 100596 02-Mar-17 {CTTL, Mo J17X01254) far-12
Fefarence Probe EXICWE  SM 7433 25-Sep-16{SFPEAG N EX3-T433 Sepis) Sep-17
a4 Sh 1331 18-Jan-17F{CTTL-8PEAG N0 Z17-97015) Jar-18
Secondany Standards | D # ) Caal Ceate(Calibrated by, Cartificate Mo, Schedulad Calibration
Signal Generater E44380 | MYLO071430  13-Jan-17 (CTTL, Mo THDIZEG) Jan-18
Metwork Analyzer ESCT1C | MY46110673  13-Jan-17 (GTTL, No.J17XG0255) Jan-18

Marma Function Signaturs

RIS Zhae Jing SAR Test Engineer :iﬁ,

Feviewsad by Yu Zongying SAR Tast Engineer %

Approved by i Dianyuan SAR Project Leader c___.?;(ij .

lssued: Septembar 18, 2017

This calibration certificate shall not be reproduced except in full without wrillen approval of tho laboratony

Cortfeate Wa: 21397118
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Glossary:
TS5L tissue simulating liguid
ConvF gensitiity in TEL F NORMx vz
M8 not applicakle or not maasured

Calibration is Performed According to the Following Standards:

a) |[EEE 3td 1328-2013, "IEEE Recommendad Practice for Deterrnining the Peak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirsless
Communications Devices: Meazuremant Techniques”, June 2013

by IEC 62208-1, "Procedure to measure the Specific Absomption Riate (SAR) For hand-held
gggi;:as used in close proximity to the ear {frequency range of 300MHz 1o 3GHz)". February

¢} IEC 62208-2, "Procedurs to measure the Specific Absorption Rate (SAR) For wirelezs
communication devices used in close proximity ta the human bady (frequency range of
J0MHz to 6BGHz)". March 2010

o) KDBEGSEE4, SAR Measurement Requirements for 100 MHz to & GHz

Additional Documentation;
&) DASY4S Systern 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.

= Antenna Parametors with TSL: The dipale is mounted with the spacer to position itz feed
point exactly below the center marking of the flat phantam section, with the arms oriented
parallel to the body axis,

¢ [eed Foind impedance and Retom Loss: These parameters ara measurad with the dipole
posifioned under the liquid filled phantom. The impedance stated is transformed from the
reasurement at the SMA connector to the fesd point. The Return Loss ensures low
reflected power. Mo uncentainty reguired.

= Eleclrical Delay: One-way delay between the SMA connector and the antenna feed point.
Mo uncertainty required.

e SAR messured: SAR moasured at the stated antenna input power,

s SAR nommalized: 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 io caloulate the
nominal SAR result,

The reported uncerainty of measurement is stated as the standard uncertainty of
Measuremant multiplied by the coverage factor k=2, which for a normal distribution
Corresponds to a coverags probability of appresimately 9554,

Crertilicals b £17-97138 Puge 2 of &
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Measurement Conditions
DASY ayatem configuration, s far as not give- onpage 7.

DASY Version DASYsE 52.10.0.1445
Extrapolation Advanced Exlrapolatia- B
Phantarm TH _:H.e Flat Phanton & 1C
Distance Dipale Center - TSL 10 mm wil~ Spacar
. Zoom Scan Resolution 1 e, dy, gz =5 mm
Frequency 1800 MHz = 1 MHZ J
Head TSL paramctars
Tha fallowing paramaters and caléilatons wara appliad
Temperature | Purmlt]vil_;,- . Conductivity
MNominal Head TSL parameters ) 220G -'-I;] | 140 m.hu-m =
Meagured Head TSL paramaters (2Rd-02 04 £ % 1.42 rrmodin 2 8 4
Head T5L temperature change during ﬁg;.:l <1.0°C | o=
SAR result with Head TSL = =
S4R averaged aver 1 wm (1 {ih of Head TSL | Gondition
EE“'_"T""L"“ | 25l rr.ﬂnr Input poveer 9TE m s g
SAR for nominal Head 150 parameterns nenme eed o Ty 389 mWV g % 16.8 % (k=2)

S4R avpragad ower 10 o (10 g} of Head TSL Gondition

SR eeasured

250 miW input powsr

B12mW g

l_ﬂ-“-Fi Far norming! Head TSL parameters

normalized ta 18

20.4 MWW fg £ 187 % (k=2

Body TSL parameters

The foliowing perameters snd caliulatons were applied

Temperature Permittivity Gonduclivity .
Hominal Body TSL parameters 200 53._2- = 152 m"r:.;."rr. “
Measured Body TSL parameters (220205 °C 5lEzE % 150 mhotrm = A 3 |
hc!y TSL temperature cha e during test, w0 —
SAR result with Body TSL == _'
i Cordition

S4R avoraged over 1 cor’ [1 g} of Body TSL

EAR measued
SAR for nomr nal Body TSL sarametss

SAR averaged aver 10 oo’ (10 o} of Body TSL Cendition

250 Fri input

narrraized to 10

pcsar 9.84 miW. g

387 mW ig £ 18.8 % (k=2)

SAR meagwed 2ED AN el

DiTEr S1Emi g

SAR for nominal Body TSL parameters

Certiticate Woo Z17-97 1538 Page 5ol 8

narrsalized so 140

| 20,8 W ig £ 18.7 % (k=2)
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Appendix (Additional assszsments outside the scope of CNAS LD570)

Antenna Parameters with Head TSL

Impedance, transfonmsd o ke point 4B.30- 1.5500

Returr Logs a35.4d8

Antenna Parameters with Body TSL

Irpedange, ransiormsd to fead paint 28 00 1.32)0 |
Return Loss - Z7.1dR

General Antenna Paramatars and Design

Electrical Delay {one crection) 1.316ns

Atter long tanm use with 100V radialed power, chly a slight warming of the dipole near Lhe feadpaint can
be measured.

The dipole is made of standard semingid coawal cable. The senter conductor of the feading ling is diractly
cornectad to the seconc amm of the dipole. The antenna is therafore shor-girguited far DC-signals. On some
ofthe dipoles, small ene caps are acded to the dipole ams in arder e improve matching when loaded
according ‘o the positicn as explained in the "Measurement Conditions’ paragraph. The SAF data ars not
affected by this change. The overall dipole length is =i according fo the Standard,

Mo excessive force must be aopled Lo the dipale anms, because they migh? bend or the solgored
connactions near the faedpoint may be damaged.

Additional EUT Data

| Manufaclured by SPEAG
Certificate MNa: Z17-971 18 Page 4 of B

The State Radio_monitoring_center Testing Center (SRTC) Page number:195 of 221

Tel:86-10-57996183

Fax:86-10-57996388 Vv3.0.0



(=
SI a | c No.: SRTC2020-9004(F)-20060201(H)

EREABORRD FCC ID: SRQ-Z2335CC

*  In Collaborsticn with

= J. 5 p e a g
_ WAy

CALIBRATION LARORATORY

Add: wad ! Xueruon Band, Haicdinn DiztiicL Decciing, W0, Chng
Tel: +fia | 23R 2079 F - 1-EE3 6132504
Cemisdl: eiliinline . vam hirsstfnaemar shistiLe

DASYS Validation Report for Hend TSL Date: 19,15.2017
Test Laborarory: CTTT.. Beijing, China
DLT: Dipole 1500 MHz; Type: DISO0V2; Serial: D1IBEO0Y2 - SN: 2d 084
Communication Sysiem: ULD 0, OW; Trequeney: 1800 MIL; Duty Cyvele: 12
Medivm parameters used: £= 1800 MILs o 1423 B ar = 40.27; p= 1000 kgm3
Mhantom section: Leil S=etion
Megsurement Standand: DASYS (IEREARCIANSL C63, 15-20017)
DASYS Configuration:

o Probe; EX3DVY - SNT433; ConvF{7.97, 787, 7.97); Calibrated: 97262016

= Sensor-Surface: 1dmm {Mechanical Surfice Deteclion)

o Llectromes: DDAR4 Snl331; Calibrated: 15192017

¢ Thantom: Triple Flat Phantom 5.1C; Type: QL OO0 1PS1 CA; Serial: 116141

v Measurement W DASYSZ, Version S20000); SEMUAT Y Vorsion 14.6. 10
{7417}

System Performanee Check/@nom Scan (Ta727) (TaTe W Culbe 0: Weasurerent prid:
dx=3mm, dy—3imm, dz=3%mum

Reflerence Walue — 9300 Wimg Power Diafl — 0001 AR

Peak SAR {extrapolaled) = 187 Wika

SARCL g) = 5.79 Wik SAR( @) = 5.12 Wiky

Maximum valuge of SAR (measuredy — 15.5 Wika

10.3n

13.73

i
17.18

0dB =155 W/kg = 11.90 ADW/ kg

Certificate Mo £17-97134 Page 5 of &
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Impedance Measurement Plot for Head TSL
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DASYS YVaulidation Report for Bodv TSL Diate: G5 142017

l'ear Labacatery: CTTL, Bedjing, China

DUT: Dipaole 1800 MHz; Type: DISI0VZ; Serial: D1300VE - SN: 2084
Communicution Syatem; LD 4, CW; Frequency: 1800 MEz; Duty Cvele; 1:1
Meditun pavameters wied: £= TR0 MITa o = 1,503 S/mg & 5379 0 - 1000 kg’
Phantam section: Center Section
Measurement Stendard: DASYS (TEFEAEC ANST C63.1 G207

DASY S Conliguralivm:

= Prohe: BEXADVS - SNT433; ConvFi7.75, 775, 7.75%; Calibeded: 072050014

¢ Sensor-Surface; 1dmm Oechanical Soeface Detection) 1

+  Electronics: TDAES 81331 Calibeated: 1192017

= Phantom: Triple Flat Phantom 5105 Tvpe: (17 000 P51 CA; Serial: 116171

o Messuremen: SW: TMASYEZ, Yersion 52,10 (0 SEMCAD X Version 14.6.10
{7413)

System Performance Cliveld!Zoom Sean (7Tx7x7) (Tx7x7)Cube 0: Measursmen: arid:
dx=anm, dy - Smm, dr=5mum

Refercnes Value — 97.57 Vomy Power Drift = -0.02 dB

Peal AR (exwapolated) = 150 Wiks

SAR(L g} = 554 Wik SAR(L0 g) - 518 Wike

Masimum valoe of SAR (mewsured) = 152 Wikg

B |
i

|
3.1
-B.ti2 ‘

-10.23

-13.64

-17.05
WdB =152 Wike = 11.52 dBW/ kg

Cerlifale Mot 217971318 Mage 7 of &
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Impedance Maasurement Plot for Body TSL
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Client  SRTC ] Certificate No:  Z18-97021
CALIBERATION CERTIFICATE
Object DE200oy2 - SN 1008

Calibration Procedure(s) CEZ11-00%-01

Calibration Proceduras for dipale validatian kit

Calibraticn oate: Fabruary 1, 2018

This calibration Carificate documents the tracesbility to national standards, which realize the physical units of
measuremenis(Sl). Tha measuramants and the uncertainties with eonfidence prabability are given en the following
pages and are part of the certficate.

All calibeabions have been conducted in the clased laberatory facility: emdronment tamperatursi22a3c and
humidity<70%.

| Calibration Equipment used (METE eritical for calibration)

Primary Standards ) _ID # Cal Date{Callbrated by, Cedificate Na.) Behaduled I:a_l_?i:-_ratim
Ponwer Metar MNEVD 102185 02-Mar-17 (CTTL, Mo.J17X01254) Mar-18
Powar sensor - MRV-ZS 100595 O2-Mar-17 [CTTL, No.JiTEiI264) Mar-18
Refarenca Proba EXADWE | 5N 7454 12-5ep-1FISPEAG Mo EX3-7454_Sep1T) Sap-18
DAE4 SM 1525 0E-Oct-17SPEAG Na. DAE4-1525_Ceti7) Qci-18
Secondary Standards 10 # Cal DatefGalibratad by, Certificate No.) Scheduled Calibration
Signal Generalor E4435C | MY48071430  23-Jan-18 (CTTL, Mo.18X00s60) Jan-19
Metaork Analyzer ES0TIC | MY48110673  24-Jan-18 (CTTL, Mo 18Xa0581) Jan-19
Marme Function Signatyre
Calibrated by: Zhaa ding SAR Test Engineer éi‘
ARGy Lin Hao SAR Test Engineer : ﬂ‘ﬁ{a’% :
Approved by: 0i Diamywean SAR Project Leader —ﬂ%x
Izaued: February 4, 2018
This calibration cenficate shall not be reproduced except in full without written approval of the laboraion,

Certificate Mo: Z18-9702 [ Page 1 ol'4
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E-mal: cikEohinott] som hetptumeachinentl. en
Glossary:
TSL tizegue simulating lkquid
ConvF sensitivity in TSL/ NMORM, .z
MiA not applicabla ar nat meaasurad

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 Wirelass
Communications Devices: Measurement Techniques”, June 2013

b |IEC §2208-1, “Measurement procedure for assessment of specific absorption rate of human
exposure to radio frequency fields from hand-held and body-mounted wirsless
cammunication devices- Part 1; Device used next to the ear (Freguency range of 300MHZ ta
GGHz)", July 2016

¢) |EC 82209-2, *Pracedure ta measure the Specific Absorption Rate (SAR) For wirelezss
communication devices used in close proximity fo the human body (frequency range of
ADMHz ta BGHZ)", March 2010

d) KDB8G5E64, SAR Measurement Requirements for 100 MHz to 8 GHz

Additional Documentation:
e) DASY4/S System Handbook

Methods Applied and Interpretation of Parameters:

«  Measurement Gonditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the cerificate are valid at the freguency indicated,

«  Anfenna Parameters with TS5 The dipole is mounted with the spacer to position its fead
point exactly below the center marking of the flat phantom section, with the arms arlentad
parallel to the body axis.

= Feed Point impedance and Refurn Loss: These parameters are measured with the dipole
positioned under the liguid filled phantom. Tha impedance stated is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures |ow
reflected power. Mo uncertainty required.

« Flectrical Delay: One-way delay between the SMA connector and the antenna fead point.
No uncertainty required.

« S5AR measured. SAR measured at the stated antenna input power.

s BAR normalized: SAR as measured, normalized o an input power of 1 W at the antenna
connectar,

s« 3AR for nomingl TSL parameters: The measured TSL parameters are used to calculate the
nominal SAR result.

The reported uncerainty of measurement is stated as the standard uncerainty of
Measurament multiplied by the coverage factor k=2, which for a narmal distribution
Cormesponds to a coverage probability of approximately 95%,

Certificate N 21897021 Page 2 of &
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Measurement Conditions
CASY system configusation, as far as not given an pags 1.

| DASY Vorsion DASYS2 52.10.0.1446
Extrapolation Mwnmd. Extrapedation
Phantom Tripla Flat Phantam 5.1C
Distance Dipole Center - TSL 10 rm with Spacar
Zoom Scan Resolution - dx, dy, dz = & mm
Frequency 2000 MHz + 1 MHz
Head TSL parameters
The fallowing paramelers and caloutafions wene applied. —
Temperature Permittivity Conductivity
Nominal Head T5L parameters 220G 400 140 mingdm
Measured Head TSL parameters (220202 %0 3BO+6% 142 mho'm £ 8 %
Head TSL termperatura change during test <1.0 % B —_
SAR result with Head TSL
! SAR averaged over1 cm’ (1 g} of Head TSL __C_a:!r_lldii'!il:i’rﬂ-_
| 5AR measured SED mi inpud power 102 m g
SAR for naminal Head TSL parameters normalizad to W 403 mW g £ 18.8 % (k=2)
. SAR averaged ovar10 o {10 g} of Head T$L. I Canditlon
S4R maasured 250 i input power E1TmW i g

niormalized b 1w

SAR far naminal Head TSL paramatans

205 MW Jg £ 18.7 % [k=2}

Body TSL parameters
The following sarameters and calcutabions were applied.

Temperatura Parmittivity Condustivity
Nominal Body TE_L. paramaters 2pC 533 - 1.52 mhe'm
Measurad Body TSL parameters (220 & D.;:l "G B1B6% 1.55 mho'm = & % |
| Body TSL temperature change during test <1.0°C -
SAR result with Body TSL
SAR averaged over1 o’ (1 gl of Bady THL Condition

SAR maasured Z500 W inpud poaar

03 m i g

SAR for nominal Body TEL parametess nommalizad ko 1W

SAR averaged over 10w’ (10 g) of Bady TSL Condition

03 W fgg £ BB % (km2)

SAR messurad 260 i inpu.t. PotAEr

S18ma g

SAR har namingl Bedy TSL parametars rarmalized ba 1%

204 mW fg £ 18.7 % (k=2}
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Appendix (Additional assessments cutside the scope of CNAS LOST0)

Antenna Parameters with Head TSL

Impadance, transformed to feed paint

49,80 2.08i0

Return Loss

Antenna Parametars with Body TSL

- 33.6d8

Impedancs, transfermad bo faed point

45300 1.63jC

Return Lose |

- 27848

General Antenna Parameters and Design

Electrical Delsy (one dirasfion) |

1.047 ne J

Aftar lang term use with 1004V radiated powear, only a slight warming of the dipole near the fesdpoint can

be measured.

The dipole is made of =iendard semirigid coaxial cable. The center conduster of the feeding line is directly
connested to the second arm of the dipole. The antenna is therefors shont-circuited for DS-signals, On some
of the dipales, small end caps are added to the dipale &rms in order to mprove matching when lsaded
according to the posiion a8 explained in the "Measurement Conditions” paragraph. The SAR data are not
affectad by thiz change. The overall gipole length is still according to the Standard.

Mo exceasive farce must be applied 1o tha dipeks arms, becausa they might bend or the soldered

connecticns near the feedpoint may be damaged

Additional EUT Data

[ hanufaciurad oy

SPEAG J
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DASYS Validation Report for Head TSI, Dhate: 02.001 2018

Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Type: D2000V2; Serial: D2000VE - SM: 1009

Communication System: UTD 0, CW,; Frequency: 2000 MHz; Duty Cycle: 1:1]
Medium parameters used: (= 2000 MLz o= L4106 5/'m; er— 38.89; p = 1000 kg/m3
Phantom section: Lefi Section
Measurement Standard: DASYS ([EEENEC/ANST CH3.19-2007)

DASY S Conliguration:

= Probe: EX3DVY - SN7464; ConvF(E.39, 8.39, 8.39); Calibeated; 971252017,

+  Sensor-Surface: | 4mm (Mechanical Surface Deleclion)

+  Electronics: DAES Snl525; Calibeated: 10W22017

+  Phantom: Triple Flat Phantom 5.1C; Type: QD 000 P51 CA: Serial: 11614

+  Measurement SW: DASYS2, Version 5210 (0); SEMCAD X Version 14.6.11

(T417)

System Performance Check/Zoom Sean (Tx7x7) (72727 Cube 1 Measurement grid:
dy=3mm, dy==mm, dz=53mm

Reference Walue = 95,98 Viim; Tower Drill = <0003 dB

Peak SAR {extrapolated) = 19,7 Wihke

SAR(L g) = 10,2 Wika; AR g) =517 Wiy

Maximum value of SAR {measured) = 16.2 Wy

s
1]

3,74

-F.49

-11.23

-14.98

AB.72

0dB = 16.2 Wike = 1210 dBW/kp
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Impedance Measurement Plot for Head TSL

Trl =11 Log Wag 10.00cE ket O, 000ds [F1]
L1 1]

T F.D00CO00 wiE —E8, 502 dn
40. oo

|
30,00
20.00
10, U
0. 000 q
P 3
10,00 B et T FERET R
-20, 00 _\_\_\_\_"""‘-\-.. |
=T 00 \‘\t
40, 00
=50 00 =
M 511 Stk Red) Scxle 1,0000 [F1 oe1]
*1 Z.O0O0OCH GHE 49.FBA 0 -F.0TE0 O AL BSL-pFT el
L .
o gt
_-'/ \‘.\
/ L
i ! i
I 1 \
|
;3 |
..\ J
\\ s
'
\.\__\ __/"’f
""\—\._\_ -
——
LR LR TFEA 100 He top 2.2 e [T
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DASYS Yalidation Keport for Body TSL Drate; 92.01.2013

Test Labaratory: CTTL, Beijing, China
DUT: Dipole 2000 MHz; Tvpe: DZO00YZE: Serial: D200V - SN: 1009
Communication System: UlD 0, CW; Frequency: 2000 MIHe; Duly Cyele: 101

Medium paramerees used: T= 2000 MHz; o = 1.564 8/m: &, = 51.83; p = 1000 kgim®

Phantom sectian: Center Section

Measurement Standard: DASY S (IEEEIEC/ANSI CA3.19-2007)
DASYS Conhpursiion:

»  Probe: EX30W4 - SN7464; ConvF(R.24,8.24,8.24); Calibrated: 91272017,

»  Sensor-Surface: 1.4mm (Mechanical Surface Dietection’
«  Electronics: DAE4 8n1525; Calibrated: 100272017
«  Phantom: Triple Flat Phantom 5,1C; Type: QD 000 P31 CA; Serial: |

1611

s Neasurement SW: DASYSZ, Version 32,10 (0} SEMCAD X Version [4.6.10

(7417)

System Performance Check/Zoom Sean (7x757) (TxTa7) Cube §: Measurement arid:

dx=2mm, dy=3mm, dz=5mm

Retercnee Value = 93,84 Vimg Power Diifi = (.02 dB
Peak SAR (extrapolated) = 19.7 Wike

SAR(I g = 10.3 Wike: SAR(10 ¢) = 5.18 Wik
Maximum value of SAR (measured) - 163 Wik

0 dB = 16.3 Wkg = 1212 dBW kg
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Impedance Measurement Plot for Body TSL

Trl 511 og #ag 10,0008, RET O. 00008 LFL.

b 7.00Ca0n0 G-z 27, T37 of

A, 0
FL A=
0, O

L5, G

PO <11 Svith Qedx) Scale 1.00bu [F1 oel]
=L L.0000000 Ghp A6, 320 0 -1,8309 0 45.125-'-':!-" T

B PR T
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; Client SRTC Cartificate No:  Z17-37140
CALIBRATION CERTIFICATE

Object D245002 - SM: 738

Calibration Procedures) FF-Z11-005-01

Calsbration Procedures for dipole validation kits

Calibration date: Septamber 18, 2017

Thiz calibration Cerfificate decuments the traceability to national slandards which realiza lhe physica! wnite of
measuramentsi 3. The measurements and the uncertainties with corfidence probability are given on the fallowing
pagas and ane part of the canificale,

Afl calibrations have been conducted in the closed lahceatory facilly: environment temperatureiz2:57 and
rumidity=70%.

Calibration Equiprment used [METE criical far calibration)

Prinary Standasds 10 # Cal Date(Calibrated by, Cedifoate Mo Echeduled Calibration
Powar Mater  NREWVD 02198 O2-Mar-17 (CTTL, Moo TA01254) War-18
Poweer sensor NRW-ZS 100556 Q2-Mar-17 (CTTL, Na.J1TX01254) Kiar-18
Reference Probe CRICWS | SH 7433 28-Sep-16(SPEAG N0 EX3-T453_Sepis) Sep-17
DAEA 5M 1331 18-Jan-17[CTTL SPEAG No Z17-87015) Jar-18
Secondary Standards 0% Cal Date(Caltbratad by, Cenificate Mo Schedulad Calibralion
Signal Generstor E4438C | MY48071430  13-Jan-17 (CTTL, No.J17X00286) Jan-15 h
Metwark Analyzer ESOT1C | MY25110873 153-Jan-17 (CTTL, Mo, J1TA00285) Jar-18
Marne Function Elgrature
Calibrated by. Zhao Jing SAR Test Engineer ‘i z,
)

Saviewsd by Yu Zongying SAR Test Enginaer %

Approved by: i Dianyuan SAR Project Leader _J;j___ﬁﬁw |

| lesu=d: Saptembsar 21, 2047
LT_hIS sallibraticn parfificats shail not be reproduced excapt in full without wiitten approval of the lakaratory. [
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Spes  CALBRATION LABORATORY
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Tel: H&-10-52304 g Faa: 1 Be- 106230003 52508
E-nwail: ctliychicalil.com hatp Hewwchingl o
Giossary:
TSL hissue simulating liquid
CaonvF sensitivity in TSL/ NORMx v,z
WA, not applicabla ar not measured

Calibration is Performed According to the Following Standards:

a} IEEE Std 1528-2013, "IEEE Recormmended Practice for Determining the Paak
Spatial-Averaged Specific Absorption Rate (SAR) in the Human Head from Wirgless
Communications Devices: Measurement Technigues®, June 2013

) IEC 622081, "Meazurement procedurs for assossment of specifis absorption rate of human
exposure to radio freguency fields from hand-held and body-mognted wireless
communication devices- Part 1. Device used next to the sar (Frequency range of 300MHz to
BGHz)", July 2018

£l IEC 82208-2. "Procedure to measure the Specific Absorption Rate (SAR) For wireless
communication devices used in close praximity o the human bady (frequency range of
J0MHz to 6BGHz)", March 2010

d) KOB8653664, SAR Measurement Reguirements for 100 MHz to 6 GHz

Additional Documentation:
g} DASY4S Systern Handboaok

Methods Applied and Interpretation of Paramatars:

= Measuremeni Conditions: Furthet 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.

= Aptenna Parameters with TSL: The dipcle is mounted with the spacer to position its fasd
point exactly below the canter marking of the flat phantem section, with the amms oriented
parallel to the body axis.

«  Fecd Foint Impedance and Refun Loss: These parameters are measured with the dipola
positiohed undar the liquid filled phantom. The impedance stated iz transformed from the
maasuremant at the SWA connector to the feed point. The Return Loss ensures low
reflected power, Mo uncentainty raquired,

«  Elgctical Daigy: One-way delay between the SMA connectar and the antsnna fead paint,
Mo uncertainty required.

= SAR measured: SAR measured at the stated antenna input power,

= SAR normalized: SAR as measured, nommalized to an input power of 1 W at the antenna
connectar.

= 3AR for nominal TSL parameters: The measured TSL paramaters are usad to caloulste the
neminal SAR result,

- — ]

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

Crriiticate Mo: £17-97 140 Fage 2 of &
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Measurement Conditions

DALY syetem canfiguration, as far as »ol aiven on page 1.

DASY Verslon

Extrapolation
Phantom

n Colabaratian with

CALIERATION LARORATORY

21, Chima

DSy 5

Adwanced Extrapalabon

Trp= Fat Phanton 510

Distance Dipole Center - TSL

Zoom Scan Resolution

Frequency

10 mm

G2.10.0.1448 “

di, dy, dz =5 mm

2450 [dHz £ 1 MHz

Head TSL parameters

The fofowing pararmeiers and caloustlons were sopliad.

with Spacar J

| Tempemtunz-_ Farmla;rﬂ-y ]Tnduclivlly_'

Wominal Head TSL parameters 20°C =R 80 mhoin

I{iaasured Head TSL parameters 220 +£0.2]°C BT +E% 178 mbam + 8 %

Head T5L temperatiife change during test =1.2*C — [
SAR rosult with Head TSL - = ==

SAR averaged over 1 cm’ (1 g} of Head TSL I Canditicn |

SR maasured 250 mW input pl:u-.\'er_ . 131 miv g

noemalized o 10 .

SAR for norinal Head TSL parsmetsrs

S5AR averaged over 10 o x (10 g} of Head TSL

Ceedifinn

| SAR maasured

250 m inpLl poveer

E2.4 mW ig % 18.8 % (k=2)

B0 m f g

SAR for noming! Heas TSI parametars

naormalzed o 1W _LE-!A Vg BT % (k=2]

Body TSL parameters

The faliowing paramelers and ca'culatons wese applisd,

Temperatire Permittivity | Conductivity
Nominal Body TSL parametsrs | 2o =7 1,85 mhedr
Measurad Bady TSL parametars 220402 ¢ 525:8%  18amhoimiBY
Body TSL temperature change during test 1.0 "G s T |
SAR result with Body TSL '
SAR averaged over 1 o’ (1 g) of Body TSL Condtion T ]

5A% mesaurad ‘

SR for nominal Body T5L pararmeters

SAR averaged over 10 of' {10 g) of Body TSL |

5AR messured

250 /miwd input poavear

norralized o TW

Cendition

A2 mWig

523 mW g £ 18.8 % (k=2

BAR for nominal Body TSL paremeters

narmalizad to 1

250 W AR pomer

540 MW i g

243 MW Ig £15.7 % (k=2

Cerliliznle No; L1797 140
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Appendix (Additional assessments outside the scops of CNAS LOSTO)

Antenna Parameters with Head TSL

Impedance. trenakermed o fasa paint

5130+ 5 920 —|
Resturn Loss - ;ﬁdEl

Antenna Parameters with Body TSL

Impedznce, translarmead 1o fead poad 47 B0+ 5 20 .

et Loss 4 23.1|:|B-

Ganeral Antenna Parameters and Design

Elzcirical Dalay fone direction; 1 268 ns

After long term use with 1000 radialed power, only a slight WamingG of the: dipole near the fesdpoint can
e maeasured.

The dipole is made of siandard semitigid coaxial cab'e. The eenter conductar of g feading line s directiy
conneclad to the second anm of the dipole. Tha artenna s therefore shart-nireuited far MC-signals. On some
aof the dipales, small and caps are added to the dipale arms in arder to improve matching when lnaded
according ta the position as axplained in the “Measurement Conditions" paragrapn. The SAR data are not
affectad by this change. The overall dipols langth is sLi according (o tha Standard. '

Mo excessive farce must be apolied to the dipola ams, becauss they might hend or the saldered

connections near the feedpoint may be damaged

Additional EUT Data

| Manufachurad by

EPEAG
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DASYS YVulidation Heport for Head TSL Dhithe: 00, 182007
Test Laberatery: CTTT, Beiiing, Ching
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN; 738
Comtnunication Syetem: UIT 0, O Treguency: 2450 v Hz Dhuy Cyele: 1;7
Medinm pararelers uzed: - 2450 Mile: o - 1,748 S4m; sr = 307 p= 1000 kgind
Phantem section: Lell Section
Measurement Standard: DASY S (IECETRC/ANST CA3.19.2007)
IXASYE Conlipuration; ’

= Probe: EX3DW4 - SMNT433; ConvF(7 435, 7.45, 7453 Calibrated: 9926:201 6,

o Sensor-Surtace: |4mm Odechanical Sutfuce T Metootion)

+  [leclronics: DALY Snt330 Calibrated: 171052017

= Plavtum: Treple Flat Phastan 3,105 Twpe: D 000 B3] CA; Serial: 116141

= Meastcement 3W: DASYSE, Vepsion 5210 100 SEMCAD ¥ Version T4, 10
(74173

Dipnle CalibrationFoom Scan T (T a7y Cube O Messyrement grid: dx=Smum,
dy=5mm, dr—5mm

Reference Value = 102.1 Vim; Power Drilt =-0,01 4B

Poak SAR (exirapolaed) = 27.8 Wikp

SAR(] g) = 131 Wikg: SAR(IN )= 6.1 Wikg

Muximum value of SAR (measured) — 22,0 Wiks

dB
|ll

-4.52
-4, U
-13.67

-18.10

2252 b

0 dB = 220 Wlig = 13.42 dRW /Ly

Certiticate Mo 21 7-97140 Puge = of §
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Impedance Measurement Plot for Head TSL

| =i %= [on Meg 10.0ice/ Rel O, 00043 TR S
| ol — &
¥l 2.4300000 G -34.485m
4208
| 2000
L v
RHEH]T 3
| Lo, o I,_ =
e
- S =
2 o -.\-\-\-""'-. -T'l"'_- .
a0 4 i
o =
A0, 00 \‘-f
3 (e I— L
PR Sl oseivn (R moale Lol TRL pal] =
=L 2300000 GHz SL.2ET R 5 9EL0 0 BdLRbemR -
~

1 Stat o Ecie FeVeli =

Certificais Mo; £17-97 140 Pape dul's

G ]

The State Radio_monitoring_center Testing Center (SRTC)
Tel:86-10-57996183
Fax:86-10-57996388

Page number:213 of 221
Vv3.0.0



(=
SI a | c No.: SRTC2020-9004(F)-20060201(H)

EREABORRD FCC ID: SRQ-Z2335CC

rr"'«." I Callabaratian with
=777 s e
S~ CALIBRATION LABORATORY

Aule Mo 81 cruan Boad, Hadlan Disiris, Raijing, L%, Chinn
Tel: =R i 0-423063 32079 Fag B [0GG2 5040532504
E-mnail: clel@einatrl con: hAAp wwwchinatt oo

IFASYS Validation Report for Body 151 Idatee: 03L& 2017
Test Laboratory: CTTL, Dedjing, Ching
DLT: Dipole 2450 MHz; Type: D2450V2: Serial: D2450V2 - SN: 738
Commmutication Systern: ULD G, CW; Frequency: 2450 MILe; Duty Cwile: 1:1
“edivm parsmeters used: = 2430 MHz; o= [ 982 S4m; £ = 325 L: p= 1000 kgpim?®
Phantom sectinn: Conter Section
Mensurement Standard; DASYS (TEEEAECANST (363,19-2007)
TASYs Configaration:

#  Probe: EX30VE - 8M7431 Come P46, 7.46, 7465 Calibreted: 952680201 i

v Sensor-Surface: 14mm (Mechanical Surface Detection)

+  Flectronics: DAEA Sal 330 Caliveatad: 191050017

= Phartom: Triple Flan Phaotem 5,10 Dz QT OO0 'SL C Ay Seral- 116300

«  Odeasurement SW: DASYS2, Yersion 52,10 (00 SEMUATY ¥ Verson 146,10
(7417

Dipule Calibration: Zaom Sean (TR (e T e O Messuremeant erid: dx=Smum,
dy=>5mu. Jdz-5mm

Referenes Value — 9641 Vim: Power Drift = -0.03 4R

Peuk SAR (cxtrapelaed) = 278 Wiky

SAR(1 £) = 13.2 Wikg; SAR{I0 g) = 6.1 Wka

Maimmum value of SAR (mewsored) =22 3 Wikg

dB [1
—‘n
418 ‘
£.76
13,15 ‘
4753
i
2191 | .
0 dB =223 Wikg = 13.48 dBW/lg

Cerlilicae Mo Z17-%7140) Page 7ol &
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D2600V2 Sn:1166

Calibration Laboratory of
Schmid & Partner

\ c Service suisae d'Stmlonnngs
Sarvirio svizzero di tarature

Enginearing AG —
Zeughaussirasse 43, B004 Furich, Switzerland ,%ﬁ#x ‘-\«“ ;&F L] Swiss Calibration Servica
Acoredited by the Swiss Accradiation Service (SAS) Accreditation No: SCS 0108

The Swiss Accreditation Service is one of the signatories fo the EA
Multilatersl Agrecment for the recognition of callbration certificates

% f-‘“"“ﬁ, §  Schwelzerischer Kalibrigrdienst

Calibration Procedure for SAR Validation Sources between 0.7-3 GHz

Calibration date: November 08, 2019

This calibration cerlificaie documents tha traceabilty to naticnal standards, which raallza the pinysical units of maasuramenis (S1).
The measusmants and 1he uncartalnies wilh confidence probabiity ane ghaei on the following pages and ara part of the cerficats,
All eafibraticns have baen canducted bn the closed laboratary faciity: emércament temparatue (22 + 3)°C and Fumidity = 705,

Cafibraticn Equipment used (M&TE critical lor caibration)

cienn  BRTC-BJ (Auden) R Certificats No: D2600V2-1166_MNovi19
[CALIBRATION CERTIFICATE
e — s
Oibjact D2600V2 - SN:1166
Cafibrafion procedurels) QA CAL-05.v11

Primary Standands 0 # _Cal Date (Carlilicate Mo.) Scheduled Calibealion

Pawer mater NRF SN: 104778 03-Apr-19 {No. 217-028E2/02803) Apr20

Prowar sensor NAP-Z91 SM: 103244 03-Apr-19 (Mo, 217-02882) Ape-20

Power sansor NAP-Zi1 SH: 108245 03-Apr-18 (g, 217-02803) Apr-20

Relerence 20 dB Atanahor SN: BOSA (20k) D4-Ape-18 (No. 217-02604) Apr-20

Typa-N mizmatch combination SN: B04T.2 / D327 Dd-Apr-18 (Mo, 217-02695) Apr-20

Ridarance Probe EX30VS SN TH49 28-May-19 (Mo. EX3-7348_Mayi8) May-30

DAE4 SN: 801 A0-Apr-15 (Mo, DAE4-801 _Aprig) Api-30

Secondary Standards D ® Chack Daie (In housa) Schaduled Chack

Poewer maler E44198 SN: GB39512475 30=Oct-14 {in house check Fab-18) In house check: Oct-20

Power sensor HP 84814 SN: LI537282783 OF-0ct-15 (in house check Oct-18) In house check: Oet-20

Power sangar HP 84814 SN MY41082317 OF-0i=15 fin house chack Ocl-18) In housa check: Oct-20

AF ganaralor RBS SMT-06 BN; 100672 15-Jun-15 {in house chieck Oct-18) In hauss check: Oet-20

Mabwork Aralyzer Agilent EB358A | SM: US41080477 3-Mar-14 (in house chack Oel-18) Ini hotsa chack: Oct-20
Hama Functian Si

Calbrabed by: Claudio Leublar Laboratary Technician

Approved by: Katja Prkovia Tachnical Manager ’M

Essund: November 12, 2019

This calibration canificate shall not be reproduced excepl in full withaut writien approval of (ke laboratory,
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Calibration Laboratory of A, Schwalzarischar Kalibrierdienst
Schmid & Partner % Service suisse drétalonnage
Engineering AG TF Barvizlo svizzero di tarstura
Zeughausstrasse 43, 8004 Zurich, Switzertand iﬁﬁﬁwé‘ Swiss Callbration Service
Accredited by e Swiss Accreditation Service (SAS) Accreditation No.: SCS 0108

The Swiss Accraditation Service is one of the signatories to the EA
Multilateral Agreement for the recognition of calibration certiiicates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,y,z
MN/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 Technigues”, June 2013

b) IEC 62209-1, "Measurement procedure for the assessment of Specific Absormption Rate

(SAR) from hand-held and body-mounted devices used next to the ear (frequency range of
300 MHz to 8 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 8 GHz)", March 2010

d) KDB BG5664, "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.
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
parallel to the body axis.

Feed Point Impedance and Retumn 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.
MNo 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%.

Cartificate No: D2600W2-1186_Nowvig Page 2 of 6
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DASY system configuration, as far as not given on page 1.
DASY Varsion DASYS W52.10.3
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phaniom
Distance Dipole Center - TSL 10 mm with Spacar
Zoom Scan Resolution d, dy, dz = 5 mm
Frequency 2600 MHz = 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Condugtivity
Mominal Head TSL parameters 220°C 38,0 1.86 mho'm
WMeasured Head TSL parameters (220 x0.2) "C ArTzEN 201 mho'm = 6 %
Head TSL temperature change during test <0.5%C e ——
SAR result with Head TSL
SAHR averaged over 1 cm” (1 g) of Head TSL Condition
S5AR measured 250 mW input power 14.4 Wikg
SAR lor nominal Head TSL parameters nomalizad 1o 1W 56.5 Wikg 2 17.0 % (k=2)
SAR averaged over 10 em” (10 g} of Head TSL condition
SAR measured 250 mW input power B.43 Wikg
SAR for nominal Head TSL parameters narmalized to TW 25.4 Wikg = 165 % (k=2)

Centificate No: D2600V2-11686_Nov1s
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Appendix (Additional assessments outside the scope of SCS 0108)
Antenna Parameters with Head TSL

Impedance, transformed 1o feed point 4790.-7.8[0
Aaturn Loss -21.7di

General Antenna Parameters and Design

Electrical Delay (one directian) ] 1.148 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 1o the
second arm of the dipele. The antenna is therefore short-circuited for DC-signals. On some of the dipoles, small end caps
are added to the dipcle arms in order 1o improve matching when loaded accarding to the position as explained in the
‘Measurement Conditions” paragraph. The SAR data are not affected by this changs. The overall dipola lengih is still
acearding to the Standard.

Mo excessive force must be applied 1o the dipole arms, because they might band or the soldsred connections near the
feadpaint may be damaged,

Additional EUT Data

Manufactured by SPEAG
Cerfificate Mo: D2600W2-1166_Movid Page4oi 6
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DASYS Validation Report for Head TSL

Date: 08.11.2019
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2600 MHz; Type: D2600%2; Serial: D2600V2 - SN:1166

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

Medium parameters used: f = 2600 MHz; o = 2.0] 8/m; ¢, = 37.7; p = 1000 kg/m"
Phantom section: Flat Section

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

DASY 52 Configuration:
«  Probe: EX3DV4 - SN7349; ConvF(7.69, 7.69, 7.69) @ 2600 MHz; Calibrated: 29.05.2019
« Sensor-Surface: |.4mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601; Calibrated: 30.04.2019
* 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 = | 18.5 Vim; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 28.7 Wikg

SAR(1 g) = 14.4 Wikg; SAR(10 g) = 6.43 Wikg

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

Ratio of SAR at M2 to SAR at M1 = 50.2%

Maximum value of SAR (measured) = 23.8 Wikg

-4.60
-8.20
-13.80

-18.40

=23.00

0dB =238 Wikg = 13.77 dBW/kg
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Impedance Measurement Plot for Head TSL
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