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7.3 BODY LIQUID MEASUREMENT
Fre:ﬂuHezncy Relative permittivity (g,’) Conductivity (o) S/m |‘
required measured required measured
150 61.9 45 % 0.80 +5 %
300 58.2 +5 % 0.92 5% _
450 56.745% 0.94 5%
750 55.5 15 % 0.96 +5 %
835 55.2 +5 % o 0.97 5 % ]
900 55.0 £5 % 1.05 +5 %
915 55.0 5 %  1.0645%
1450 54,045 % 1.3015%
1610 53.845% 1.40 £5 %
1800 53.345% PASS 1.52 £5 % PASS
1900 53.3 5% 1.52 5 %
2000 53.3 5% 1.52 +5 %
2100 53.2 5% 1.62 +5%
2450 52.7 5% 1.95 45 %
2600 52.5 +5 % | 21645%
3000 52.045 % 27315 % ]
3500 51.3 5% 33145%
5200 49.0410% 5.30 £10 % B
5300 48.9 +10 % 5.42+10 %
5400 48.7+10% 5.53+10 %
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5500 48.6 +10 % 5.65 +10 %
5600 48.5 +10 % 5.77 +10 %
| 5800 48.2+10% 6.00 +10 %

74 SAR MEASUREMENT RESULT WITH BODY LIQUID

[ Software OPENSAR V4 o
| Phantom SN 20/09 SAM71
Probe B SN 18/11 EPG122 i
Liquid Body Liquid Values: eps’ : 53.3 sigma : 1.51

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution
Frequency

dx=8mm/dy=8m/dz=5mm

1800 MHz

Input power B N 20 dBm

Liquid Temperature 21 7€

Lab Temperature 21°C -
Lab Humidity 45 %

1 g SAR (W/kg/W)

10 g SAR (W/kg/W)

[ Frequency

I MHz -

| measured measured

‘ 1800 40.07 (4.01) 21.27 (2.13)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Eoipmnt | Nantar ot | et oo
SAM Phantom Satimo SN-20/09-SAM71 :’eﬂ:ﬁfégd No cal :;E:"'L‘:fézd No cal
COMOSAR Test Bench|  Version 3 NA :;ﬂﬂfégd Nocal ?L?,'E’.?éid No cal
Network Analyzer | \od€ % Schwarz SN100132 0212013 0212016
cilggs | Carrera CALIPER-01 1212013 12/2016
Reference Probe Satimo EPG122 SN 18/11 10/2013 10/2014
Multimeter Keithley 2000 1188656 1212013 122016
Signal Generator | Agilent E4438C MY49070581 12/2013 12/2016
ampiter | petvarcomm | sodp | Cherectrized prir o Characered rr o
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016
Directional Coupler Narda 4216-20 01386 ig?raﬁgeg?:’ez[jﬁ;? ?egiraﬁgeggffeg[jﬁ;g
Li“%ﬁ;r;“g:nzgf Control Company 11-661-9 8/2012 8/2015
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SID1900 Dipole Calibration Certificate

SATIMO

The P KT Ree .5 I EEAT Ty

SAR Reference Dipole Calibration Report

Ref ' ACR.240.4.14.5ATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE
FREQUENCY: 1900 MHZ
SERIAL NO.: SN 0913 DIPIGY00-218

Calibrated at SATIMO USs
2105 Barrett Park Dr. - Kennesaw, GA 3144
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This ducwineri preseats the mathiod and resilis Trom an sccredited SAR relerence dipole calibeaton
performed in SATIMO USA using the COMOSAR test bench.  All calibration results ar: traccable
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SATIMO

mintionel slandurnds.

SARKEFERENCE DIFULE CALIBRA TIUN REFORT

Rl ALK 2303 4 SATH A

i INTRODUCTION
This document contwing a summary ol the requirements set furih by the TEEE 1528, OET 65 Bulletin

{ and CEIEC 62209 standards for reference dipoles used for SAR measurement syslern validations

and the messuremnents that were performed to verify that the product complies with the fore

2 DEVICE UNDER TEST

Device Under Test

anly,

Deviee Type [ COMOSAR 1900 MHz REFERENCE DIFOLE
Manutacturar Satima B
Madel BRI

Serinl Mumber - SO0 T TP GRnn-2 ®

Product Condition (new £ nsed) Lized ]

Acyearly calibration inrerval is recommended.

3 PRODLOCT DESCRIFTION

il GEWERAL [NFORMATION

Satimo’s COMOSAR Validatien Dipoles e buill i sceordanee (o the TEEE 1528, OET 65 Bulletin
Coand CEVIEC 62209 standards. The product s designed for use with the COMOSAR wat bench

W
: Bt b i T |
ﬁ. [ B
I ;
o -1
LR
- e .J
ERLEE i !
= L Wi e o1 !
- | B TR

in F
Figure 1 - Seidmen COMOSAR Falidation ipele

Pae 4701

The gt sl w0 reps oo, excy ol ae i pany, ol dhe v agmeaoad a3 R
" ! S, ’
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f

AN WF FERESNCE DIPOLE CALIRIATION REPORT el ACR 24 12 54T A

SATIMO

4 MEASUREMENT METHOD
The [EEE 1528, OCET &% Buletn € und CLRUIEC 62200 stundards provide requirements fio
reference dipeles used for svatem validation measuraments,  The ollowing messurements wene
perfommed to verify that the product complics with the fore mentioned standards.,

4.1 RETURM LGS REQUIRCMENTS

The dipole used Toe SAR svstem validation measurements amd checks must have @ retumn loss of -20
dB ar hetter. The retum loss measurement sha'l be performed against a liquid lilled a plaotem,
with he phanion constucted ws outlined tn the fors menucned stardards.

4.2 MECHANICAL REQUIREMENTS

The IEEE Std, 1323 and CEIIES 62209 staindards speaily e mechanical womponenls and
dimensions of the velidation dipales, with the dimensions freguency and phantom shell thickness
depeidert,  The COMOSAR test bench emplovs @ 2 mm phentom shell thickness therelore the
dipeles socd for use withy Be COMOSAR test hench comply with the reqniraments set forth for o 2
e phantoas shell tickness,

§ MEASUREMENT LMCERTAINTY

All unzertamtics hsted below represent an expandzd uncemainty expressed ar approxinialely the B5%
canlidames level dsing a covernpe otor of k2, tracesble w the Intemationally Aczepted Guides o
Mlzaswremant Dincertainm.

51 RETURN LOSS

Thies Fallowing uncerluinties apply e the returm loss measurcment:

Frequency band Expunded Uncertainty on Return Loss
JO0-6000ME [ .1 di

5.2 DIMENSION MEASURLMUNT

The Fdlowing uncerbvinties apply o the dimension megsurements:

| Length {mum) Lxpanded Uncertainty on Length

| 3300 005 mm

£ MALIDATION MEASUIREMEMNT
The guidalines outlined in the IEEE 1528, OET &3 Bullstm ©, CENBLEC ENZG361 and CERTEC
G220 atendards were followes o gencrare the  measurerient  uncerlainly  for valdation
[HEAsUrEnLenls,

sean Yilome Expanded Uncertainty
e 203 95
I 0.0 %

f'r_u:-. = 5400
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[Gef ACR2

WELALEAL, A,

f  CALIBRATION MEASUREMENT RESULTS

i1 RETURMN LOSS AN IMPEDANCE [N TIEAD LIOUTD

requancy M
18 1A

1860

Frquicaey, M-z

iy R

LR [

&

(1 RS . R 1T

Lmipedanee

| Fregueocy [.J"]ll.t.:l Helurn Lioss (d13) Requiremem‘ﬁﬂ} o |
149H) -23.44 20

2 RETURN IOSS AN IMPEDANCE [N BODY LIGULD

L

F3.44) + 520

i3 MECHANICAL DIMEMSIONS

Frequency (VL) KHeturn Loss l[dli]_. ) -Ilnquirmnmll ()

149041 -27.36 B -2

Impedance

| 5L7n-d4jo

Frequerky Mi: Lmrm h i dmm
required measuyred required i asL required measured
] A20.0 11 % JEN 4] % S5 11 %,
451 2M00z=1 % LG0Tl N, LELEIE 3
| NS o NI oabll®
335 | 1l Uzl s HEh=1% 1,551 %,
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SATIVIO SAM RFFERESNCE DIPOLE ©ALIBRATIEN REPORT Reb ACA MBS LA BATLA

T | wanw | B33 LR TEH .
1451 2314 5%, 5 e 161 %, |
1400 RIE L1 % SILE LT R 16:1% |
1610 ETEL: mrslE | 16-1%
180 TRILLE. 3281 1a=1%.
Ll L dL7=l% 16z1%.
= FAO=1% EAGE 9.5 =1 K. [ TET Fats
50 LeizlH 15511 sailm

T om BAL5 =1 F ITEH R TEHL %
200 E10 41 %, 35T H K. T ]
P Shol % T 1ELL%.
s | SLEER T Amaw LEHL %
2600 T merw | a1
0o A5 | D+ K. 16:1%

' 1500 301k B4 L% Ta1m | ]
7 1.7=1% ETEC 16:1% |

7 VALIDATION MEASUREMENT

Tae ILEL Sid, 1528, OF1 63 Buolletin © and CERIEC 62209 alandards state that the system
walidation measurements must be performed using a reference dipole macting the fore menticned
rerurn loss and mechanica’ dimension requirerments, The va'idation megsuremend must be pertormed
wgainst o liguid filled Pt phantor, with the phantem construcled as cotlined in the e mentioned
grandards.  Per the standaeds, the dipale shall be positivoed below the botom of the phantom, with
the dipole lenath centered and parallel to the Jongest dimension ol the Oat phantom, with the top
surfaca of the dipels an the deseribed distance from the bottom sortace of the phaniom.

1 HEAD TTOUIN MEASUREMENT

“:1”"':""" Poekertive ettty (5] Candutivity (a}5/m
. Tequirad migasared reguired measared

300 | amasnw 087 455%

ELTH 230 1h % B aHTiER

Ml A15 5 % RILE g

035 4LELE % .00 5 % |

R1EN] 1585 % GEr=S % N

1450 qRE== % 130 =5 %,
T m 04 =5 % 13315% |

540 a0.7 =5 % 13145 % [ |
[ ma 0115 % 13714 %

1802 A | Laness

17300 0.0 1h % FaRS 14015 % FA5E

JEHT _-"J.l.'-' HE 140 #5 %

1] 450 1'4'&_ 140 45 %
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SARHEFERENCE IHPOLE CALIBRATION REPOK]

el a4 sl A

SATIMD
140 _.:\-:I.H 5% 1A% 45 %
230 5L 5 i LET=3 %
PELD 1.2 +'i-;.i LED=%
Fhill 4.0 l'J-;i 150 =%
0IC 05 45 5 =% ||
AL SPEIN R 251=%

70

SAR MEASUREKES T RESULT WITILHEAD LIJUID

Ihee TEEE Sl 1528 and CLEITLRC 62209 sandacds stare thar the system validation maasueemanes
should produce the SAR wvalies shown helow [for phantom thickness off 2 mm). within the
nneertainey for the svstemn validation. ALl AR values are gomnalieed o | W forwaed power, I
bruckel, the measured SAR i given with the used input power,

SeplLwanz

1 harifiai

'rak

Liquid_
| st betaa dipede ceater and Tiquid
Arta E0an TS0 UnD

Foon Sean Resalirinn

CIPENSAR V4
Sh T SAMTT
S IRT] TR

[laad 1iguid Vilues: eos’ : 41,

1 siemac 142

12040 mm

du=Erarik=Hmm

dx=Erirde=Hmniie=5nr

Frequercy R
Input prasess 2 cllim
Ligquid Tempesmars 21
Lah Temperatne 2140
I nb Hearnisdte 15 %%
F"r':;'::""‘ 13 BAR e ) | 1050 W)
required | megsirad | regquired meszured
3t 25 T
L5 454 ERiL
50 HAay . bk
RIS 5F . . 522
T 1] I .55
1450 20 1E
T EHI | 1k
1640 54,2 1.4
1750 2.4 8.3
1BCE A i
i au.e L4740 Mk HLEDLNE)
1450 ALk W5
2000 41 kN
i) 436 e |
FEIET] ai, 1.3
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SAM WF VERENCE, DIPOLE CALIBAATION REPORT Rl &TR2504 A3aTUA
SATIMD
2250 =74 k2|
150 5.4 22,1
000 &30 5.7
ERH] (78 75

1.3 BODY LIQUID MEASUREEMENT

F":;I'I‘:"“ Relative parnittivity (5, Conductlvtty (i) 5/m
required . measured required measured

150 61015 5% QLMD 25 %

AiMj THI4E R 007 #5 4
_F ShLh % 4415 5

a0 SR GHE R 096 15 4%

B3s sEI45H | 007 +6 5

Qi 505K 1-.-:-1'. 15 H

915 E5045 % 1006 +5 %

1450 EELEDE 13115 K

L&lid EEREEE 140145 %

1 R0 53325 1524534 ]

[EHIY SR3-5W Pass 15245% PSS

TN 1EZAE K

Zli 16225 K

450 U = ¥,

20N FR RS S

ELIH] 1TE=5 W,

3500 131=5% |

F200 . *'-:'l:l:':llil"é- 520210
_53'}'0 i U5 L0% T RAleI%

F-40 | AMFEIUR 554 40 %

som eppwraeal eal SATIS

ST PR ITOG i U R

S prrame i e o e & T Oy

CCIC-SET/T-1 (00)

Page 176 of 212




Report No. SET2016-22546

SAR REEERESCE BIPOLE CALIBRATION HEFOHR R LCR, 140 JARATELA

SATIMIO

S0 Fa=lIE
<IN EsHL S

5800 | sRamEs

74 SAR MEASURCMEMT RESLLT WITIT BOCKY LICILILY

Sifbwar OPEMSAR v
Pt S 200N 5ANTT
Froke: SMOTET] RINGL2Z
|.iguaid Mncle o e Waluea: epa” 1 3.2 sigma: L2
| Ihistance bewesm dinele vl nied Tigquid 1L mm B
A sciu) resalution de=Ermde =% |
Lot Sean Beselution ) de=8rumidy=Anrdz—3mm S
b requensy 1510 b H 2
gt provseer 210 LHim
Liguid Temaeralare [ 2 ) ]
“Lab Temperatur: 21 *C ) ]
Lok Tluridiz 5%
SHEpIREY 1 g SAR (Wi /W) 104 SAR (W)
MR asuTEd mieasured

196K] ANRL |4 08! | 1171 10
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SATIMID

§ LIST OF EQUIPMENT

Equipmant Summary Sheet

ri:imﬁifhm“"@
. o Deaie |
Waidated . Mo cal halidated, Mo cal
resuired, Fequirerj

! Curnemy_ =
i Clalibration Tate |

!lun'[iiulim

5AM Fhantom Satmo l SM-2I0E-SANT

COMOSAR Test Bench|  Versior 3 hk vaiidated. Nooal - Muldsied. -No sl
reguired required.

Notwork Aratyeer | 00 2 SEEZ T a3z 0202013 0202016
Calipers Camrara CALIPER-01 122013 127018
Reterznce Probe Safirmn EPG1ZE S 1811 el e 1emae
Multimater Keithley 2000 1188656 TEHN 12N A
ignal (Senerasar Agilent E44380 MY ANLOSE 1#201 3 1220104

e ] ; Characlanzad prior to Charscterized pricr o

A PRI R DAp fest No cal requred. fesl Mo cal renuird
Powiar Metar HF E44184 L53aza1 4098 142013 1202016
P Senson HP ECP-E2A LIEETIET460 1252013 122016

i p ; - Craraueﬁlza:l prior b EHEF&C[EHZEE.I.FIHDHD

Dirgcticns] Coupler arda 4216-20 01385 1221 Mo cal required. |test, Mo cal required
Ternperatur= and . i - R
Himidity Sensor Contral Cempany 11 661G B2 Lo

il o S P
ms S et o At e and oo e

i

TERL R
witnd 1Tl 2R e B TR e
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SAK HEFERENCE DIPOLE CALIBRATION REPORT L ACR 2405 H SATULA

SATINIO

1 INTRODUCTION

This document containg a summary of the requirements set forth by the IEEE 1328, OE 1 65 Bulletin
Cand CEEFLEC 6220% standards for reference dipoles used for SAR messurement system validatons
and the measurements that were performed wovenly thal the prodoect complies with the fore

mienliomed standards.,

2 DEVICE UNDER TEST

Device Under Toest
COMOSAR 2450 MTTx REFERENCE DIPOLE

_r,-Jlu;';-il.'.u Twpe

Manutacturer | Satimo
M del | BID2450
Serinl Murmher SN 013 DIP2GE30-220

Product Condition (mew / l]:;ri‘.lﬂ_:l | 1150 -

A yearly calibration interval i recommended

L PRODUCT DESCRIFTION

3l GENERAL INFORMATICON

Satima’s COMOUSAR Validation Dipoles are built in accerdaince to the IEEE 1528, OFT 65 Bulletin
Coand CEVIRC 62209 standards, The produet 13 desipned for ese with the COMOSAR test bench
only,

I!—I HI ; -H;- Bl E -.".¢
ok kb
BB
| BN
; | | Sl
R
i P8
1 { i ]
& & ﬁ 5 E B
i E. i

Figure | 'wru:-mi U’Iﬂ'f}ﬁ AR Jua'.':"u."rrir Lipnole
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4 MEASUREMENT METHOD

The 1EEE 1528 OET 63 Bulletin © and CEFTEC 62209 siandards provide negquirements for
reference dipoles vsed for system wvabidation messorementss The fllowing messuremenls were
performed to venify that the product complies with the [ore mentioned standands,

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAWR system validation measurements and checks must have a return loss of =24
A3 o better. The return (oss measurement shall be performed againat a quid Glled flar phantom,
with the phantom constuctad g outlined in the fore mentioned standuands,

4.z

The IEEE Skl 1528 and CEFIEC 62309 standards specify the mechanical componess and
dimensions ol the validation dipoles, with the dimensions frequency and phantom saell thickiness
dependent.  The COMUSAR tost bensh employs o 2 mm phemiom shell thickness therefore the
dipalzs sold for use with the COMOSAR et hench comply with the requirements st forth for g 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

Al unecrtaintics listed below represent an expanded imeermaingy expressed at approximately the 95%
confidenee level nsing a everape Gewor o k2, traceable w the Intzrmationally. Accepted Guides w
Mensurement Uneerainty,

51 RETLRN LCKSS

The follewing wocertainties apply o the retumn loss measarement:

Frequency hand Fapanded Uneertainty on Return Lass

SO0-6000MT T 0.1 dR

52 IMMEKSION MEASUREMERNT

Tl Gollureeinge wouertintis apply o Qe dimersion i nenis,

Length (mm) . Expanded Uncertainty on Length
i 3 - 300 {05 mm

53 NALIDATION MEASURENMENT

The guidelines outlined in the [ERE 1528, OFT a5 Bulletin C, CENELEC ENAD361 and CELTEC
G309 standards were  [ollowed o penerate the  messursment uneertwinty  lor validation

meisuremenls,
Scan Yolnme Expanded Lincertainty
la 203
10g 0.1 %
HMage: S0
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6 CALIBRATION MEASUREMENT RESULTS
f.1 RETHRN LOSS ANT IMPEDANCE TN TIEATY TICHITT
Frauency. b l
50 MG MM M MEN ME0 IS0 757 Ei‘ilfl
|
|
@ - i-
= ¥
4ip 1
i
o el e i
Frequeney (MHz)  Return Loss (dB) Regquirement (dB) Impedance
24.5) =27.50 =21 F1.70+350
62 RETURN LOSS AND IMPEDANCE IN BODY LIQUIL
Freraancy, MiHr |
>En IR0 DD R0 M40 MED MRD  25DD RN L
|
|
Frequency (MHz) Rerurn Loss (dB) Requirement (dii) Tmpedanes
2450 -27.56 -20 5I0N+0.950
6.3 MECHANICAL DIMENSIONS
Fraquency hH? Lmim b mr d miri I
required measured requined miasured requirad minasurad
30 420021 %, 1500 21 %, . G35 11 %
450 1902 =1 %, 1667 =1 %, . EA5 41 %
750 176.0=1%. 1000 =1 %, EAS 11 %
8315 16241 N, B9311% | ABRATH
Paprar 67
."l:u.-' r.'-::'l"\.-u' shoeil nuf h: ":'.'V-"r.-.'.'-::'-'.'._¢ E .‘é.'."_-.-"u.' i, -lu'.'.'f-r.'.' s pafien apereeas of BATTAME
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Bl A 240 14 5a Tl

SATIMO
9ra 140031 % 3314 SEHL
1452 5.1zl % 51741 % 561
1500 Bl.5 =1 %, 5000 #1 %, 36+ K
T rEral 5.0 1%, 161 % )
75t ET 42901, 16 11K T
280 20 -1 %, 417 :1%, 161K
JEILKD = Bl 1 %, 35 511 %, ERE N
o FERLY WHEL 6% | B
a0 4.5 51 W, 5%, 161K |
" G121 %, 357 £1 %, 6% |
P TRL) 32551 % G11% | B
A0 51,521 %, PSS 34l %, P35 3641% | PASE
D 4501 ZRA £ %, R |
4101 | 2naeim, 3611 %
1701w, AL, 1611
T 1, 401 %, M6 01 %, EG11 W
7 ¥ALIDATION MEASUREMENT

7.1

HEAL LIQUID MEASUREMBEN]

The ITET Sl 15328, ORT 63 Gulletn © and CEFIEC 62209 sendonds stale thal the svstem
validation measurements must be pertormed vsing 2 reference dipole meeting the fore mentioned
seturn loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled fdar phantom, with the phantom constructed gz cutlined in the fore mentioned
standands. Por the standards, the dipsde shall be positioned beline the boettom of the phantem, with
the dipole length centered and parallel w the longest dimension of the lal phanom, with e wp
surface ol the dipole at the described distance from the botiom surface of the phantom.

Fre:;:leznw Relativa permittrity (g} Conductiwity (o) 5/m
regquired midasured reguired mediured
BN Qa4 ta it LHF L
45l 43515 % a7
-.u- A1545% ¥ E I
] 415 th L Ve R
ane A1545% DA %
144ii AL 45 K 1200 4L K
[ 15N qud 1 1.2315%
140 40.215% 1.3115%
1750 40115% 13715%
1m0 40045 % LADS ¥
100 40.0 15 % 14015 %
1050 40045 % 14045 %
2000 4.0 15 % LAD15 %
Py TH

Tz cenmend shend npd b revainesd ek (e S er e e it e eeiten e ot B4 T
- e B A e W A . .
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Rel” ACI 240 F 1454700 4

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

2103 ETEL 14345%
230 AL -5% ThHI+5%
L] L) =k PASS R HEL S Ak
2607 T L9645 %
B AEh =R 22045
Fhlel 304 —:;u_. i 281 45 %

The TEEF Sud. 15328 and CEETEC 62209 standards state thal the system ovalidaion measurements
should produce the SAR values shown belivw (Tor phantem thickness of 2 mm), within the
uncerliinly for the system validatioe. Al SAR values are normalized 1o 1 W lorward power. Tn
hracker. the measured SAIR 15 aiven with the used mput power,

sl wire
Phantini
Prabe

Liguis

[Hstane: bapween dipole conter and liguid

Area sean resolution
oo Sean Resolution

Fregqueies
Lo by

Liguid Temperature

Lal: Temperatare
Lab Humidicy

OPENSAR V4
N 20009 SAMTI
SN IR ERGL2E

TNead Ligquid Values: egs’
1003 om

du=Emm:dv=Ainm

du=Rinmdv=8imnde=5mm
2450 Mz
| 20 cBm

WA sbea s 17T

[ 220
2170
15 %
R e 1 g SAR [W/kg/) 101 g SR [ kg W]
reguired . measured reduired measuwred
00 .85 1494
450 458 1008
fal a9 1l
B3k 4.50 2.2
a00 0.9 M9
1450 4 16
1500 ns 1G.E
1640 34.2 184
1750 364 193
1300 384 20.1
15030 ny 20.5
1850 A0S 20.8
2000 111 221
2100 136 2L
2300 AT 23]
P K21
Rk AU BN T B P n T T 5 TN G R et R e e G 5 T
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2450 52.4 53.60(5.34) = 2377 (2381
2600 55.3 M6
3000 E3.8 PN
3500 £7.1 - | 2
o e g s
i ra g £ o
EIC l\:.l ™ I -
e N 8
I Al \{‘\ ; l
| i f h_"H.___L___‘_
o o [ B L clrli 1 I_:_Ju FE
73 BODY LIQUID MEASUREMENT
Fm:::::w Relativa permittnity (e} Conductivity (o) 5/m
feguiired mieasidred reqiiired mMmr\ed_
La0 FLE 15 % Q.80 15 %
TH) GRIIGE 092 15N ]
451} SRTIEE 0,94 15%
151 N5E15% CAan 1%
Bis GR35 A7 5% |
L) 5R.OI5H 105 15%
L ] UL 100G 5%
L5t LEN L LI045%
1610 SIE45% Lapssx
180 53335% | 15215%
L 53315% L5145% |
R 5345 15145% |
2100 53.245% 16245% |
2450 BZT4EH paEs | Losasx PSS
20K} 5LE45% 21645% |
SO0 SEOE5% | 273w |
3500 51115% 13L15%
SR 450 =10 % 510:10% |
53000 4B =10 % 542:10%
S4(H) WBTo0% | | ss1210%
Pogpas: B0
T s i Aadd nnt Qe reiveoond daernt W e i pae ki e dnien el o ¥
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300 136 £10°% SESEID%E
S0 435 £10 % | 5T7l0%
R0 437+ % [ Boa+i0%

| Sollwirs
[ Phamtorm
| I"I'\‘..ﬂ‘-:'.-

1 |:||-| i

ar rasnllion
."';C;;‘I-I ..‘1'-.;|r| Hesslutinn
[ Freguency
InEuI r\-lv.rr_
_Iiu:ll_l '_||' Eriprlnne
Ll:- Tempertluse
Lab Hanedity

Digtanice batween dipole certer and ligquid

Frequency

1000 mim

2450 MHz
20 dBin
2190
210

45 %a

du=Rimdy=8mm
dr=RBrundy=8mdr=2mm

T4 SARMEASUREMENT RESULT WITH BODY LIOUID

OMENSAR V4

SN 2008 SAMTI

SN 181 EPGL22

Body Liquid Values: eps’ : 55.0 sigma @ | 93

hiL 1 g SAR (W) g fw| 10 g SAR W kg )
measured measured
2454] 5265527 24730237

i
o ﬂ'rj-,{hﬁ. i
7] v}
LR
PRy -‘—I—---— =
Tew \ - B
B \ i
|
7=
[T { ""-—._._\___\_ i
I T N 1 I - BT O
2wl

Pegrgies 05T}

Tl sl sl ol B reproabced, ercey w i ov e e, wing S weiiee eppeeoe of S TG,
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§ LISTOF EQUIPMENT

Equipment

Summary Sheet

Rel: ACR. 24046 1 5ATILA

.'...1 n’f"‘"n’?’il" LELENY

e B P,

e o Sl o,

B e T e e b

SA4M Phantom Saimo SN-20009-SAMT ESEE” No =l E:L‘j?;i” No..el

COMOSAR TestBanch  Versiond NA ;‘::ﬁfeljd' e E::jﬁd' L
Metwark Analyzel Rhngz&#id:wmz Sh100 52 223 252018
Calipers Carrera CALIPER-01 1242013 12/2018
Rafererce Probe Sgfimo EPG122 SM 1811 | 10/2013 1002014
Mult meter Keithlay 2000 1188656 | 1202013 1272016
Signal Ganeratar | Agilart E44300 B 480705461 1202013 1202018

ampter | penerorm | owoss__[ommartorprr ol e o
Power Metar HP Ed4184 IS38261458 12/2013 12/2018
Pawer Sensar HF ECP-E264 USaT167460 1242013 12/2018

Directional Coupler | Narda 421620 01386 ;:fraﬁfiﬁfiﬁﬂﬂf ﬂfmﬁlu‘"c‘;fﬁagﬁ‘r;;”
Lﬂﬁiﬁ%ﬁnﬁ | Control Company 11-661-0 82012 82015

Fage: 111
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SID2600 Dipole Calibration Certificate

SATIVIO

SAR Reference Dipole Calibration Report

Ref: ACR.224.1.14.SATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 2600 MHZ
SERIAL NO.: SN 32/14 DIP2G600-338

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kennesaw, GA 30144
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Summary:

This document presents the method and results from an aceredited SAR reference dipole calibration
performed in SATIMO USA using the COMOSAR test bench. All calibration results are traceable
to national metrology institutions.
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SATIMO

1 INTRODUCTION

This document contains a summary of the requirements set forth by the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards for reference dipoles used for SAR measurement system validations
and the measurements that were performed to verify that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST
I S |
Device Under Test |
 Device Type COMOSAR 2600 MHz REFERENCE DIPOLE |
Manufacturer | Satimo |
Model [ SID2600
| Serial Number | SN 32/14 DIP2G600-338
| Product Condition (new /used) | New )

A yearly calibration interval is recommended.
3 PRODUCT DESCRIPTION

-

3.1 GENERAL INFORMATION

Satimo’s COMOSAR Validation Dipoles are built in accordance to the IEEE 1528, OET 65 Bulletin
C and CEVIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

=, T

Figure 1 — Satimo COMOSAR Validation Dipole

Ph‘_L"t" 4/11
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4 MEASUREMENT METHOD
The IEEE 1528. OET 65 Bulletin C and CEVIEC 62209 standards provide requirements for
reference dipoles used for system validation measurements. The following measurements were
performed to verify that the product complies with the fore mentioned standards.

4.1 RETURN LOSS REQUIREMENTS

The dipole used for SAR system validation measurements and checks must have a return loss of -20
dB or better. The return loss measurement shall be performed against a liquid filled flat phantom,
with the phantom constructed as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The IEEE Std. 1528 and CEVIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench employs a 2 mm phantom shell thickness therefore the
dipoles sold for use with the COMOSAR test bench comply with the requirements set forth for a 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uncertainties listed below represent an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2, traceable to the Internationally Accepted Guides to
Measurement Uncertainty.

5.1 RETURN LOSS

The following uncertainties apply to the return loss measurement:

Frequency band Expanded Uncertainty on Return Loss
400-6000MHz 0.1 dB

5.2 DIMENSION MEASUREMENT

The following uncertainties apply to the dimension measurements:

Length (mm) Expanded Uncertainty on Length

3-300 - 0.05 mm

53 VALIDATION MEASUREMENT

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CEVIEC
62209 standards were followed to generate the measurement uncertainty for validation
measurements.

Scan Volume Expanded Uncertainty
lg 20.3 %
10g 20.1 %
Page: 5/11

This document shall not be reproduced. except in full or in part, without the written approval of SATIMO.
The information contained hevein is to be used only for the purpose for which it is submitted and is not to
he released in whaole or part without written approval of SATIMO.

CCIC-SET/T-1 (00) Page 194 of 212




Report No. SET2016-22546

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.224.1. H.SATU.A
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6 CALIBRATION MEASUREMENT RESULTS
6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID
Frequency, MHz |
2500 2520 2540 2560 D 2600 2620 2640 2660 2680 2700
04 f h | h | |
5_
10
15
m ;D
-
- 25
? 30
35-
40
45-
-50- -
| Frequency (MHz) | Return Loss (dB) |  Requirement (dB) Impedance |
2600 -31.53 -20 51.30-23jQ
6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID
Frequency. MHz
2500 2520 2540 2560 2580 2600 2620 2640 2660 2680 2700
0 1 [ 1
@
o
2
7]
25_
— "G' -
I Frequency (MHz) | Return Loss (dB) |  Requirement (dB) Impedance
| 2600 -24.53 -20 | 45.00+3.2jQ
6.3 MECHANICAL DIMENSIONS
Frequency MHz Lmm hmm d mm
required measured required measured required measured |
300 420.0 £1 % | 250.0 £1 % 6.35£1% l
450 290.0+1% 166.7 +1 %. 6.35+1 %
750 ! 176.0 1 % 100.0 £1 % 6.35+1%
[ 835 161.0£1 % 89.8+1% 3.6 £1 %. |
P(i_ﬂ,’(‘ 6/l
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T tained herein is to be used only for the purpose for which ir is submitted and is not to
he released in whole or part without written approval of SATIMO,

CCIC-SET/T- (00)

Page 195 of 212




Report No. SET2016-22546

SAR REFERENCE DIPOLE CALIBRATION REPORT

Ref: ACR.224.1.14.SATUA

SATIMOD
900 149.0 +1 %. [ 833:1%. 5 3641 %
1450 89.1 +1 %. - 51.7 +1 %. 3.6 +1 %,
1500 805 +1%. 50.0 1 %. 3.6 +1 %
1640 79.0 1 %. 45.7 £1 %. 3.6 +1 %,
1750 75.2 +1 %. 42.9 1%, 3.6 +1 %.
1800 72041 % 417 £1%. 3.6 1%,
1900 68.0 +1 %. - 39.5 £1 %. 3.6 1 %.
1950 66341 %, 38.5 £1 %. 3.6 1 %.
2000 64.5 +1 %. 37.5 £1%. 3.6 1 %.
2100 61041 % 35.7 41 %. 3641%.
2300 55.541%. 32.6 +1 %. 3.6 +1 %,
2450 51.5+1%. 30.4 +1 %. 3.6 £1 %.
2600 485 £1 %. PASS 28.8 +1 %. PASS 3.641%. PASS
3000 41.5+1%, 25.0 +1 %. o 3.6 +1 %.

i 3500 37.0+1 %. - 26.4 1 %. 3.6 £1 %.

¥ 3700 34.7+1 %. 26.4 £1 %. 3.6 £1 %.

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEVIEC 62209 standards state that the system
validation measurements must be performed using a reference dipole meeting the fore mentioned
return loss and mechanical dimension requirements. The validation measurement must be performed
against a liquid filled flat phantom, with the phantom constructed as outlined in the fore mentioned
standards. Per the standards, the dipole shall be positioned below the bottom of the phantom, with
the dipole length centered and parallel to the longest dimension of the flat phantom, with the top
surface of the dipole at the described distance from the bottom surface of the phantom.

7.1 HEAD LIQUID MEASUREMENT
Ffe::.:::w Relative permittivity (g,’) Conductivity (o) S/m

required measured required measured

300 45315% 0.B7 +5%

450 43545% 0.87 +5 %

750 419+5% 0.89+5%

835 4155 % 0.90 5 %

900 41515 % 0.97 £5%

1450 40.5 £5 % 1.2045%

1500 40.4 5% 1.23+5%
1640 40.2 5 % 131+#5% o

1750 40.1 £5 % 13715%

1800 40.0 £5 % 1.40 #5 %

1900 40.0 £5 % 1.40 5%

I 1950 40.0 15 % 1.40 15 %

2000 400 £5% 140 5%

Page: 7/11
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SATIMO
2100 39.845% 1.49 #5 %
2300 39.545% 1.67 5%
2450 39.245% 1.80 +5 %
2600 39.0 45 % PASS 1.96 35 % PASS
3000 38.545% 2.40 #5 %
3500 37.945% 29145%
7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

uncertainty for the system validation.
bracket, the measured SAR is given with the used input power.

The IEEE Std. 1528 and CEVIEC 62209 standards state that the system validation measurements
should produce the SAR values shown below (for phantom thickness of 2 mm), within the
All SAR values are normalized to 1 W forward power. In

_Software OPENSAR V4
Phantom S SN 20/09 SAM71 P
Probe SN I8/11 EPG122
Ligquid Head Liquid Values: eps” : 39.0 sigma : 1.95
Distance between dipole center and liguid 10.0 mm -
Area scan resolution dx=8mm/dy=8mm
Zoon Scan Resolution dx=8mm/dy=8m/dz=5mm
Frequency _ | 2600 MHz e —
Input power 20 dBm
Liquid Temperature 2120 =, 1
Lab Temperature 21 °C
_Lab Humidity 45 %
F'e:ﬂ‘:"':“' 1g SAR (W/kg/W) 10 g SAR (W/kg/W)
required measured required measured
300 2.85 1.94
450 4,58 3.06
750 8.49 5.55
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 184
1750 364 19.3
1800 384 201
1900 39.7 20.5
1950 40.5 209
2000 41.1 211
2100 43.6 219
2300 48.7 233
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2450 524 | 24 |
2600 55.3 [ 56 19 (5.62) 24.6 24.07 (2.41)
| : ] !
3000 63.8 25.7
3500 67.1 | 25
\ I
b LT
N [l It
JImi
[ L
] 1
B \\! |
\ | |
- | | " |
| ol |
| | """‘-L-..-_.-._
o 4 "6 T .. 2 M N

7.3 BODY LIQUID MEASUREMENT

Fre:ﬂ:esncv Relative permittivity (,’) Conductivity (o) S/m ‘

| required measured . required measured ‘

150 61.9+5% 0.8045% | |

300 58245% 09245% | |

B 450 56.7 +5 % 0.94 5% |

750 55525% | 0.96 45 % |

835 55245% | 0.97 +5 % |
900 -ss.i} 5% | 1.05 45 %

915 55.0 45 % | 2esmm. |0
1450 54.045% 1.30 5 %
1610 53845% | ek
1800 53345% . 1.52 +5%
1900 53345% 15245 %
2000 53.3 5% 15245 %
2100 T s3z215% 1.62 45 %
_245(} 52.7 #5 % | 1es15%

2600 52515% PASS 2.16 45 % PASS

3000 52.045% 27385% |
3500 | 513#5% = 3.3125%
5200 | a9.0210% 53010 %
5300 48.9 £10% 5.42 +10 %
5400 48.7 +10 % | ss3:i0%
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SATIMOD
5500 48.6 +10 % |
5600 48.5 +10 % 1
5800 48.2+10% |

74 SAR MEASUREMENT RESULT W

| Software
| Phantom
| Probe

1quid

[ Distance between dipole center and liguid

Area scan resolution

5.65+10 %

577 £10%
6.00 £10 %

ITH BODY LIQ

OPENSAR V4
SN 20/09 SAMT71

U

W

soeps” @ 52.4 sigma :

10.0 mm

dx=8mm/dy=8mm

7 7

Zoon Scan Resolution . dx=8mm/dy Sm/dz=5mm
Frequency 2600 MHz o e
Input power 20 dBm
Liquid Temperature_ [21°C
Lab Temperature | 21
Lab Humidity . [ 45 %
Frequenc '
:”” v J 1 g SAR (W/kg/W) 10 g SAR (W/kg/W)
| measured measured
2600 l 57.55 (5.76) 24.86 (2.49)

. & 8 101
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Rel: ACR.224.1.14.8ATULA

8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / Identification No Current Next Calibration
Description Model ‘| Calibration Date Date
; Validated. No cal Validated No cal
SAM Phantom ‘ Satimo SN-20/09-SAMT71 fequired. Lequied,
| Validated. No cal MValidated. No cal
COMOSAR Test Bench_l Version 3 hiA  Fequired. _'required.
Network Analyzer ‘ Rhc'dez&vi‘:hwarz SN100132 02/2013 | 02/2016
Calipers Carrera CALIPER-01 12/2013 12/2016
: Characterized prior to |Characterized prior to
Reference Probe Satimo EPG122 SN 18/11 test. No cal required. |test. No cal required.
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator ‘ Agilent E4438C MY49070581 12/2013 12/2016
e . Characterized prior to |Characterized prior to
Amplifier | Aethercomm EPLUG test. No _t:_fa_]__fgg_gi_rp_q_ test. No cal required.
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016
T ) .Characlerized prior to |Characterized prior to
Directional Coupler 3 ki i test. No cal required. [test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 8/2012 8/2015
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r04, 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 750MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2015.06.01 -31.38 - 51.90 -
2016.06.01 -31.84 -10.05 51.85 -0.05

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 750MHz

Trecd dB Mag 10dBE/ Ref0dB Cal

511

T p— I—

~ -500

Ch1  Start 650 MHz Pwr 0 dBm

Stop 850 MHz

Ch1  Start 650 MHz

Trcl Smith Ref1lU Cal

BN

Stop 850 MHz
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Head 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2016.08.27 -23.21 -0.92 58.19 0.79

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

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 835MHz

Trcl dBMag 10dB/ Ref0dB  Cal

S11

—1

-7

Ch1  Start 735 MHz Pwr 0 dBm
1/1/2003,12:23 AM

Stop 935 MHz

S

Trcd Smith Ref 1 Cal

Chl Start 735 MHz

Puwir 0dBm

Stop 935 MHz

CCIC-SET/T-1 (00)
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Head 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -25.01 - 46.70 -
2016.08.27 -24.81 471 46.19 -0.51

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 1800MHz

®
Tret dBMag 10dB/ Ref0dE  Cal 1 Tret Smilh Rel 10 Cal 1
T T T - — =
S st P !
L, %5
W
J,'/ Vs I."'\_\ Ve
/ /
L S
llr'l I.l.l'l.l i/
L [ f {
lo lo 0s
r T f
i \ \ !
\
i \ \ \
\ A )i
i \\. N, \ /.-/ N
’ ™, /.:\'\_
R /
- w05 .
ey =
- —
Ch1  Starr 17 GHz Pwr 0 dBm Stop 1 800000002 GHz
Ch1 Start 1.7 GHz Pwr 0 dBm Stop 1.900000002 GHz
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Head 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2016.08.27 -23.53 -2.05 54.15 -1.25

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

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 1900MHz

Trel dEMag 10dB/ Ref0dB  Cal

S
10

— 0

~-10

~-20

~-30

I -40

~-50

f~-60

~-70

Ch1  Start 18GHz Pwr 0 dBm

Stop 2 GHz

S11

Tret Smith Ref1U  Cal

Ch1 Start 1.8GHz

Stop 2 GHz
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Head 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2016.08.27 -26.88 15.35 53.22 1.52

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2450MHz

Tret dEMag 10d8/ Ref0dB  Cal i T Smit Ref 14 Cal !

S
S11

=1

-1

Ch1  Start 2.35GHz Pwr 0 dBm Stop 2.55GHz

Ch1  Start 2.35 GHz Pwr 0 dBm Stop 255 GHz
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Head 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.12 -31.53 - 51.30 -
2016.08.12 -30.98 13.50 51.16 -0.14

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

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Head 2600MHz

Trel dBMag 10dB/ Ref0dB  Cal

S
—1

Ch1 Start 2.5GHz Pwr 0dBm

Stop 2.7 GHz

S

Trel Smith Ref1U  Cal

Ch1  Start 25GHz

Pwr 0dBm

Stop 2.7 GHz
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Body 750MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2015.06.01 -24.86 - 49.3 -
2016.06.01 -24.71 3.51 49.67 0.37

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 750MHz

Tret dBMag 10dE/ RefOdE  Cal

Chi  Start 650 MHz Fwr 0 dEm Stop 850 MHz

Tre Smith Ref1U  Cal 1

511 e

Ch1  Start 650 MHz Pwr 0 dEm Stop 850 MHz
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Body 835MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2016.08.27 -24.44 1.39 55.02 0.02

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 835MHz
Trel dBMag 10dE/ Ref0dB  Cal 1 Trel Smith  Ref 1U Cal 1
S11 S11
—10
— 0
=-10
=-20
= -30
- -40
- -50
- -60
~-70
Ch1  Start 735 MHz Pwr 0 dBm Stop 935 MHz Ch1  Start 735 MHz Pwr 0dBm Stop 935 MHz
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Body 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -26.43 - 45.80 -
2016.08.27 -26.47 -0.92 45.60 -0.20

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1800MHz
Trel dBMag 10dB/ Ref0dB  Cal 1 Trel Smith Ref1U  Cal 1
<11 ‘ I : SN
=1
E-1
-7
Ch1 Start 1.7 GHz Pwr 0 dBm Stop 1.900000002 GHz
Ch1  Start 1.7 GHz Pwr 0 dBm Stop 1.900000002 GHz
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2016.08.27 -27.28 1.86 51.72 0.02

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 1900MHz

Tred Smith Ref1lU Cal 1

Tret dBMag 10dB/ RefOdB  Cal 1 T T
. . . 11 L 1
511

1
-1
-2
-4
-7

Chl  Start 18 GHz Pwr 0 dBm Stop 2 GHz
Ch1l  Start 18GHz Pwr 0dBm Stop 2 GHz
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2016.08.27 -26.83 18.30 53.83 -0.47

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

calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2450MHz
Trct dBEMag 10dB/ Ref0dB Cal 1 Trel Smith Ref1U  Cal 1
S11 S11

-1

-1

Eap——

-7

Ch1 Start 235 GHr Pwr 0 dBm Stop 2.55 GHz Ch1 Start 2.35GHz Pur 0 dBm Stop 2.55 GHz
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Body 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.12 -24.53 - 45.00 -
2016.08.12 -24.54 -0.23 45.26 0.26

The return loss is <-20dB, within 20% of prior calibration; the impedance is within 5 ohm of prior
calibration. Therefore the verification result should support extended calibration.

<Dipole Verification Data>

Body 2600MHz
Tred Smith Ref 11 Cal
Tred dBMag 10 dB/ Ref0dE  Cal 1 s11 -4
S11
— 10
— 0
=-10
—-20
=-30
40
50
60 ~_,_'.I‘___—
Ch1 Stat 25GHz Fwr 0dBm Stop 27 GHz
-70
Ch1 Start 25 GHz Pwr 0 dBm Stop 2.7 GHz
End of the Report
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