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1 DEVICE UNDER TEST

Device Under Test

Device Type COMOSAR DOSIMETRIC E FIELD PROBE
Manufacturer Satimo
Model SSES
Serial Number SN 04/13 EP166
Product Condition (new / used) Used
Frequency Range of Probe 0.7 GHz-3 GHz
Resistance of Three Dipoles at Connector Dipole 1: R1=0.231 MO
Dipole 2: R2=0.225 MQ
Dipole 3: R3=0.228 MO

A yearly calibration interval is recommended.

2 PRODUCT DESCRIPTION

21 GENERATL INFORMATION

Satimo’s COMOSAR E field Probes are built in accordance to the IEEE 1528, OET 635 Bulletin C
and CEITEC 62209 standards.

Figure 1 — Satimo COMOSAR Dosimetric E field Dipole

Probe Length 330 mm
Length of Individual Dipoles 4.5 mm
Maximum external diameter 8 mm
Probe Tip External Diameter 3 mm
Distance between dipoles / probe extremity | 2.7 mm

3 MEASUREMENT METHOD
The IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CETIEC 62209 standards provide

recommended practices for the probe calibrations, ineluding the performance characteristics of
interest and methods by which to assess their affect. All calibrations / measurements performed meet
the fore mentioned standards.

3.1 LINEARITY

The evaluation of the linearity was done in free space using the waveguide, performing a power
sweep to cover the SAR range 0.01W/kg to 100W/kg.
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3.2 SENSITIVITY

The sensitivity factors of the three dipoles were determined using a two step calibration method (air
and tissue simul ating liquid) using waveguides as outlined in the standards.

33 LOWER DETECTION LIMIT

The lower detection limit was assessed using the same measurement set up as used for the linearity
measurement. The required lower detection limit is 10 mWikg.

34 ISOTROPY

The axial isotropy was evaluated by exposing the probe to a reference wave from a standard dipole
with the dipole mounted under the flat phantom in the test configuration suggested for system
validations and checks. The probe was rotated along its main axis from 0 - 360 degrees in 15 degree
steps. The hemispherical isotropy is determined by inserting the probe in a thin plastic box filled
with tissue-equivalent liquid, with the plastic box illuminated with the fields from a half wave dipole.
The dipole is rotated about its axis (0°-180°) in 15° increments. At each step the probe is rotated
about its axis (0°-360°).

3.5 BOUNDARY EFFECT

The boundary effect is defined as the deviation between the SAR measured data and the expected
exponential decay in the liquid when the probe is oriented normal to the interface. To evaluate this
effect, the liquid filled flat phantom is exposed to fields from either a reference dipole or waveguide.
With the probe normal to the phantom surface, the peak spatial average SAR is measured and
compared to the analytical value at the surface.

4 MEASUREMENT UNCERTAINTY

The guidelines outlined in the IEEE 1528, OET 65 Bulletin C, CENELEC EN50361 and CELTEC
62209 standards were followed to generate the measurement uncertainty associated with an E-field
probe calibration using the waveguide technique. 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 Internati onally Accepted Guides to Measurement Uncertainty.

Uncertainty analysis of the probe calibration in waveguide

Uncertainty Probabhility o . Standard
RRRORIDIROE value (%) | Distribution | o0 ® | Uncertainty (%)

Incident or forward power 3.00% Rectangular \.E | 1 1.732%
Reflected power 3.00% Rectangular \."5 | 1 1.732%
Ligquid conductivity 5.00% Rectangular x't’)'_ | 1 288
Liguid permittivity 4.00% Rectangular B | 1 2309%
Field homogeneity 3.00% Rectangular \‘6 ‘ 1 1.732%
Field prohe positi oning 5. 00% Rectangular \5 | 1 288
Field probe linearity 3.00% Rectangular \B | 1 1.732%
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Combined standard uncertainty

5.831%

Expanded uncertainty
95 % confidence level k =2

12.0%%

S CALIBRATTON MEASUREMENT RESULTS

Calibration Parameters
Liquid Temperature 21 °C
Lab Temperature 21 °C
Lab Humidity 45 %
5.1 SENSITIVITY IN ATR
Normx dipole | Normy dipole | Normz dipole
L (uV/(V/m)’) |2 VAV /m)’) |3 uVA(V/m)')
8.57 4.83 7.15
DCP dipole1 | DCP dipole 2 | DCP dipole 3
{mV) (mV) {mV)
92 Q0 e

Calibration curves ¢i=f(V) (i=1,2,3) all ow to obtain H-field value using the formula;:

E=\E'+E*+ E}

Calibration curves

1025- -
800- -
= EO0- e Dipole 1
=) Ea "
o g [Dipole 2
o 400-
() ey
200-———F—
1= ]
0.0 01 0.2 0.3 0.4 05 06 07
Yoltage [V]
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5.2 LINEARITY

400

Linearity
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0.75-
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5 0.25-
L N
E
m -0.25-
2
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0.75-
-1.00-
1] 50 100 150 200 250 300 380
E-Field [v/m]
Linearity:0+/-1.55% (+/-0.07dBE)
533 SENSITIVITY IN LIQUID
Liqud Frequency Permittin ty Epsilon {5/m) ConvF
(MHz +/-
100MHz)
HLZ50 B3L 4280 0&9 569
BL350 835 5345 0.94 582
HL300 ] 42.47 0.6 534
BLO0O0O ] SH.AF 1.08 555
HL1800 1300 41.30 1.38 4.75
BL1&0O0 1&00 53.27 1.51 496
HL1200 1200 41.09 1432 524
BL1300 1900 5420 1.54 543
HL2000 2000 30872 1.43 481
ELZ000 2000 53.90 1.53 4.95
HL2450 2450 3905 B 493
BLZ450 2450 5298 1.93 509
HL28600 2600 38.35 1.92 508
BLZA0O0 2600 5182 219 T
LOWER DETECTION LIMIT: 7mWfkg
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54 ISOTROPY

HL900 MH=
- Axial isotropy: 0.04 dB
- Hemispherical isotropy: 0.07 dB
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6 LIST OF EQUIPMENT

Equipment Summary Sheet

test. Mo cal required.

E quipment Manufacturer / Identification No Current Next Calibr ation
Description Model ’| Calibration Date Date
Flat Phantom 5 atirmo shippimg:samzy [LAIHeted; Nl [aldae WOl oAl
equired. required.
COMOSAR Test Bench|  Wersion 3 NA gtk Ntk felidendl W 2l
equired. required.
Network Analyzer Rhudef‘vimwm SN 100137 02/2013 022016
Reference Frobe Satimo EF 94 5 37/08 1002014 10/2014
ki ultirmeter Keithley 2000 1188656 1242013 12/2016
Signal Generataor Agilent E4438C MY 43070581 1242013 122018
Amplifier Aethercomm SN 046 Characterized prlprtn Characterized prior to
test. Mo cal required. [test. Mo cal required.
Fower Meter HF E4418A s38261448 12/2013 12/2016
Fower Sensor HP ECP-E264 US37181460 1242013 12/2016
Direttisnal Caiipler Narda 4216-20 01386 Characterized prior ta |Characterized prior to

test. Mo cal required.

Waveguide

Mega Industries

0BgY7-158-13-712

alidated. Mo cal
eguired.

alidated. Mo cal
required.

Waveguide Transition

Mega Industries

0B9Y7-158-13-701

alidated. Mo cal
equired.

alidated. Mo cal
required.

Mega Industries

0B9Y7-158-13-701

alidated. Mo cal

alidated. Mo cal

aveguide Termination eruired. required.
Temperature JHumidity) -0 o) company 11-661-8 8/2013 8/2016
Sensor
Page: 9%

This document shalf not be reproduced, except i full or in pari, without the writfen approval of STATIM O
The informafion contained Rerein Is fo be used onfy for the purpose for which it is submitied and is noi fo
be refeased in whole or parf withouf wriffen approwal of SATIMO




SID835 Dipole Calibration Certificate



SATIMO

The S prompez shdwr Sanoeey

SAR Reference Dipole Calibration Report

Ref: ACR.240.1.14 5ATUA

TESTING (SHENZHEN) CO., LTD

ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN

SHENZHEN, P.R. CHINA (POST CODE:518055)
SATIMO COMOSAR REFERENCE DIPOLE

FREQUENCY: 835 MIIZ
SERIAL NO.: 5N 09/13 DIPOGS35-217

Calibrated at SATIMO US
2105 Barreit Park Dr. - Kennesaw, GA 30144

Sy |
Ihis decument preserts the method and resulis from an aceredited SAR reference dipole calibraion
performed in SATIMO L5A wsing the COMOSAR wst bench. Al calibrution results are maceablz
Lo ] matlogy instibilion, |

|




SAR REFERFNCE DIFOLE CALIBRATION REPORT fal, A3 4 54T A

SATIMIO
Neaergy Function Dt Sty
Prepared by Jérdme LUIC Preduct Managr RA22014 ;J':fv"
¢ hecked by - Téréme LLC Product Manager | 8292014 ;};—
Approved by - Kim RUTKOWSKI Quality Managper B292014 | L MectmaudV
Chistamer Name
COIC SOUTTHERN
ELECTIRAONIC
Dizteibution ; LU
G ' TESTING
(SHENFHEN) o,
Il
fasne Date | Muodifications
A R2920 4 | Tnitial release

Pope: 201

Tiee elmrmee! shoy v B rppeeeisia cnndof s Sl o a0 et iU TAE R cpe ke A T



Pz 3511

Fir sl svmeni shalt non de repvonkeel anvent i Sl ar i e s S wniien smp e o SATTREL

SATIMO AR REFERENCF DIPOTE CALIRRATION REPORT Al ACR 114 BATL.A
TARLFE OF CONTENTS

IR 1111111111 14 T R b PP e A e LU A L 4

0 TR TR TR | oo S s A B F S S )

34 Prodiet DEsemirtimin e R G R S B 4
31 General Information 4

O LTt Ud i i 4 L 4 1 SRR, 5
21 Rewmn Loss Reguirements A
42 Mechanlcal Requiremerts 3

R+ T 0ot R o O s L e AT R e M e}
51 Retum Toss B
52 Dimension Measurement 3
33 VYalidation Measurcment 3

L Y L 8 T O [ o bt L | | fa
6.1 Rewrn Loss and Impedance In Head Liguid Ok
6.2 ewrn Loss and Impedance In Boedy Liguid i
6.3 Mechantoal Timensions b

T e O A A R A N o e A T s S e e e, 7
71 Hlead Ligquid Measursment 7
72 SAR Measurement Eesul With Head Liguid L]
73 Baody Ligud Measuremend 9
T4 SAR Measurement Result With Body Liquid - i1

B EASE 0T B T EIOTIL e i i o s s o i R R 11



SAR REFERENCE DNMLE CALIBRATION HEPCHT Baf AR ZALLISEATL A

SATIMO

1 INTRODUCTION

Thia documen: conmins a summary of the roguirements set forsh by the [EEE 1528, OET 63 Bulletin
Coand CEUTEC 62200 standard s for reference dipoles vsad for SAR messuremant system validations

anc the mewsurements thot were perlommed 10 w‘EJ'jf_\-' that the produst complies with the Tore

rentioned standards.,
2 DEVICE UNDER TEST
Device Under Test
Device Type  [COMOSAR 835 Mz REFERENCE DIPOLE.
Manufacturer Sulirma
Mudel SIDE33
Serinl Mwnber BN 03 DIPOGRIZ-2LT
Produet Condilion {fnew 7 used) used

Acvearly calibration interval 15 recommendid.

3 PRODUCT DESCRIPTION

i1 GEMERAT INFORMATION

Hatimo’s COMOSAR Validation Dipales ane built in accordance to the [EEE 15328, OET 65 Bulletin
' and CEFTEC a2209 standands, The produoct 15 designed Tor use with the COMOSAR test bench
only.

i

Satimio COMOSAR Validation LJ.[;&J!E

Figure 1

Faper 4711
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SATIMD

4 MEASUREMENT METHOI}
The IEEE 1528 OFET 65 Bulletin © and CEITRC 6220 standanls provide requiremants for

reference dipalss wsed for svatem walidabion measarements.  The following measurements were
performed to verify thal the product complies with the fore mentioned standards.

4.1 RETURN LOSE REQUIREMENTS

The dipale used for SAR svstermn validation measurements and checks must have 5 return loss of -20
dl¥ or setter. The retaen loss messurement shall be performed against a lguid filled flat phantom,
with the phantom consweled as oullined in the Fere mentioned stomdands.

4.2 MECHANKICAL REQUIRTEMERTS

The TEEE Sid. 152% and CLEFIEC 62209 sandaeds specify the mechanical components and
dimensions of the validation dipoles. with the dimensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench cmpleys a 7 mm phantom shell thickness therefors the
dipoles sold for use with the COMOSAR test bench comply with the requirements sel furth Tor a2
mun phantom shel] thickness.

5 MEASUREMENT UNCERTAINTY

All uncemainrics listed below represent an expanded uncertainty expressed at approximately the 83%
confidence level using o coverape fetor al' ko 2, traceable ty the Tmemationally Accepted Cuides 1o
Measurement Uncerlainty,

5.1 RETURN LOSS

The fnllowing uncertaintizs apply o the return 1033 measurement:

Frequeney hand Expur;qi;:-vli Uncertainty an Return s

KGN H - 0.1 dn

52 DIMENSION MEASUREMENT

The fellowiing uneeriainies apply o the dimension messurements,

Length (i) Expanded Uneertainty on Length
3= 30003 0.0 mm

33 VALIDATION MEASUREMEM |
The enidelinegs outlined in the [EEE 15328, OET &5 Bullain C, CFWNFLEC EMA0361 amd CELFTEC

12209 smndards were followad o penerate the messorement wmeerlainly for validation
measurements,

Sean Yolume Expanded L ocertainty B
lg [ .3 %
(g 201 %
Page: 311
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SAR REFERENCE DIPOLE CALIBRATION REPORT Fal ACR.2HLL4.SATLA

SATIMO

i CATIRRATION MEASUREMENT RESTILTS

6.1 BETLEMN LOSS ANMD IMITEDARCE LK TIEALD LU

Fraquency. MHz 1
oD O gall ol 1k i ] b

Freguency [}1I_I.r.} Return Loss {iﬂ} al _“I.'l.jjllll"l.'l_l'l-lllll_l:_i]“}__ . Impedance

833 14,17 -0 574 Q-02j0

£.2  BETURN LOSS AND IMPEDANCE [N BODY LIQUID

Freguency, MHe
735 7Bl B0 BIU BRI S0 660 BEED SO0 S0 B35

[ux] i
D £ ] .
3 - |
Frequency (MHz Heturn Loss (dB) Requirement {dB) Impedance
B35 -24.50 -2 JAA L 300
6.3 MECTIANICATL DIMENSTONS
Frequency bz L mm hmm d mm
required measured required measurad required measwred
300 420.0 11 %. 2001 %, 63521 %,
A5G 290.0 41 %. 1567 12 %, G351 %,
750 176,041 % 1001 %, G.35z1 %,
B35 | 16l01% PAES ELE 2l %. FASS 16 1 %. PAZS

Py o/

leon ettt AR iaat et mpirsiusiend v Ue Rl e o pesed seithenn e wereitien el of 54 T
- , . L . :




SAR REFTRENCE DIFOLE CALIBRATION REPORT REf AUCR2ANLE2AATL A

SATIMIOD
a0 LD % 8141, 26 £1 o,
14950 a1 =1 % .-1:_? _-1- ".;3 [ 3': LI_r‘h- i
Ta0s BTG 3001 %, 16 £1 %,
e moam | 4571w, 161 5%,
1250 75221 %, T 16 £1 %,
1800 | 7204w 417218, 15 £1 %,
1300 | eBoz1m. C sssam 1651 %
T | Ee1am 5%, 151 %,
2700 e 37.5=1%. 16£1 %,
2100 | stosm CoaErom 1651 %,
[ 2300 55531 %, 31621%. 1551 %.
2450 | stsam 0421%, 16 £1 %,
2600 | amsaim T 1551 %.
T o 41531, /LI, 2.5 £1 %
3500 3701, AL, 15 £1 %,
[ wm 34721 %, wazih 351 %

T VALIDATION MEASUREMENT

The 1EELE Std. 1328, OET 63 Buolletin © and CEFIEC 62209 standards state thae the system
validation measurements must be performed vsing o relerence dipole mecting the fore mentioned
return loss and mechamical dimension regquirements, The validation measuremen! must e perlonmed
apainst g Heguid Hilled Mal phantom, with the phantom constrocted as outlined in the ore mentioned
standards. Per the standands, the dipole shall be positioned below the bottem of the phantain, with
the dipale length centered and parallel wo the lengest dimension of the flar phantom, with the top
surface of the dipole at the described distanes: from the bottem surface of the phantom,

7.1 HEAD LIQUID MEASUREMENT

Fm_‘q'.:':_e;"“ Relative permittivity (1.7 Conductivity [u] 5fm
required e asured required measured

a0 d5.3=5% 0BT L5%

450 435 =5% D.E? £5 %

a0 419=0% . DEI=S % —

&5 41.5=5% PASS 0.92£5 % FASS
[ i 41565 057 t5%

1450 4055 % 113 £5%

1500 40 £5 % 123 £5%

1540 42225 % 131:=5%

1750 401 5% 1375

Lana A0 =5 % 143=5%

190d A =5% 142 =5%

1953 W0=5% 1405
 um A0 140=5% |

Poge. 71T

T et sl ser e g, R o faldar A, i d e imen Al af VL




AR REFERENCE DIFOLE CALIBRATION REFORT

Rl ACRHO T HLIATILA

SATIMDO
zion J9B15% LaB15 %
2-ZI.IZIiZ' 19515% 1.6?15-!-{-.
250 302135% LED1S %
ZE00 39.015% LIES %
30 JES2EH 2015 %k
3500 ERRE E 3 29L35 %

T2 SARMEASUREMENT EESULT WI1IH HEAL LIQL 1D

The IBEE Sd. 1328 and CELFTEC 62709 standards state that the system validation measurements
should produce the SAR walues shown belew (for phantom thickness of 2 nun), within the
ungertainty for the svstem validation. ANl SAR values are nommelized w | W foreard power, In
hracker, the mensured SAR i< piven with the nsed inpur power.

[ Sofiwure CFENSAR i

| Phantom SN MK BAMT
Prooe BMOES FPGIR2
Lispriel Hensl Liquisl Vaalises: eps” 1 42,3 sigmu - .92
Diztumge between dipale center and ligquid 15,10 mm

A sean resolufion

o x=Ermm/dy=Emm

doen Scn Beseliion

o =By Bl - Smm

Fregquensy 535 MHz
Inpul power 2 dihin
Liquid Temperature 217
Lah Temperl s Pl
| Lab Hymnedify d5 %4
o 1SR (kg | 10 8 S48 (W /)
required measured required measured
R 1Ba T8
450 453 f ]
a0 EA9 33
adh .54 0,7 {0AE) E2Z B30 (363
@ 0.9 [
1450 29 1B
15061 AlLa hE
1640 147 94
1750 15.4 83
1800 134 m1
1900 1.7 0.5
1950 0.5 20.9
T 2000 4Ll 211
I 2100 456 219
| 2300 48.7 233 T
Froyries 81

Thew efwnen shal aoy e mppreclpsed, wEwop A e v g et R e peatiee ey oSS TN
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2450 524 7
2620 55,3 26
LRy B4 A 27
3520 £7.1 75
- 0

-y H
sar A Bl
- G |
e ] i - '_\E“"T*i-;: B
L d o 4 IS0 B L N M A |
Ziud
T3 BODY LIOUID MEASUREMENT
"’:1":"’:1” Relative permittivity [) Canduetivity o] S/
reuiren rreaasyred reqquiraid mieasured
130 EL025 5 DD £33
300 L2A5 % D52 £5%
430 S6785% | | peassm
Tan E55 15 5% | posssse
833 552455 | FASS | omressw PASS
o E5045% | BT
213 550455 | LOB 5%
1430 £4.0155% [ 130453
10 EIEHSE 1A
[ 800 53,345 5 1.57 K5 %
| 200 [EEEE 152 658
2000 La3seg | [ 1o
2100 53,2 +5% BT kR
2430 E2745 5 155 5
200 £ a4 % 116475
Jnnn EL03% LTSN
200 ELILS N EESEEE
2200 400410 % LT
3300 A3.9+10 % 542 +10%
=400 137 IS 553 +10%
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5500
5600
SR

el ACR 2401 1454700 A

4n.5£10 % 565 zL0%
405 £10 3% 577 z10%
df.2 o100 % | G.00 =10 %

T4 SAR MEASUREMERT RESULUT WITH BODY LIOUITD

[ Sofwere

| Phanzom

Prone
Liguid N
Dizzance berwesn dipele oentes ang ligid
Arca scan Tesa lutisn
Zoon Scan Besolution

| OPERSAR V4

| 8™ 2000 SAMT]

[ 5% &

150 mm

- de=Rmimddy=8mm

EPGI22 ]
| Hody Liguid Yalues: ops’

dx=Rinrddy=8mdz=3mim

_ Froquency RAE MMz
Input powver i dBm
_Liguid Temperature i
Lab Temperaon: 2
Lal: Humidity o 4504
mf:::q 1 547 (W/kg W] 10 g S8R (W kgw]
measurad rmeasured
B35 10311103 6,74 0,67

AT TR

v | ol el
E

| .
i
B
! 4
|
|
o
h i
a -
L
53 ‘H""‘-q.
o -
s [r—— .
e 4 3 BI040 B A X s od s
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Ty decameny sl
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5 LIST OF EQUIFMEN]T

SAR BEFEREMCE DIPOLE CALIBRATION REPORT

He® AR 2400 T3EATLA

Equipmeant Summary Sheet

iz ; Valdated Mo cal
SAM Phantom Salirra SN=20009-3AMT 1 s bedoired
B i ; YWalidated. Nocal Malidated Mo cal
COMOSAR Tasg: Banch Version 3 A required. Feruired,
Network Analyzer  hode gﬁcnwa & SN100132 022013 0212018
Calipers Carrara CALIPER-O1 1212013 127218
Refzrenca Probe Satimo EPE122 5N 1841 {2013 014
Multimeter Kaithlay 20040 11866456 1202013 13206
Signal Gangrator Agibent C4£380 MY 4807058 12i2013 122018
Cheracterzed priar to|Characterized prics to
Amplifiss Aetheroomm AR test, Mo cal required. [1est. Mo cal requirsd,
Fawer Metar HF E44184, LIS38261 450 1202013 122016
Pawer Sansar HP ECP-E26/ 15371814580 1202013 122016
TR % = Charasterizec prior fo| Cnaracterized prior to
Diractional Coupler | Narda 4215-2C 01388 bast Mo cal required. [tast. Mo cal requirad.
Temagrallf ane | oop it Company 11-661-8 82012 812015

Humidity Sensor
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SATINMID

i INTRODUCTION

This document centuing o summary ol the neguirements el lseh by the TEEE 1328, OET 95 Bulletin
O and CEFIEC 62209 standards for raference dipoles used tor SAR measurement svalern validations
and the measurements that were performed to werify that the product complies with the fore

mantioned standands.

2 DEVICE UNDER TEST

Device Under Test

Drvice Type COMOSAR 1900 MHz REFERENCE Dll’{ﬁ
Manufacturar satima

Madel CITHID0E

Serial Wumber SN 013 IHP1G900-218

Praduet Condition (new ¢ used) I sed )

A yearly calibration interval is recommended.

3 PRODLCT DESCRIPTION

il GERERAL [NFORMATICN

Satima’s COMUSAR Validatien Thpoles are buill in secordance (o the [EEE 1328, OET 65 Bulletin
Coand CEVIEC 62209 standards. The product is designed for use with the COMOSAR 1est bench
onlv,

Page: 4711
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SATIMIO

4 MEASLHEMENT METHOLD

The |EEE 1528, OCT 63 Buleun © wnd CREVIEC 62200 stundards provide requirements fiw
relerence dipoles used Toe system validation measuranents,  The following measursments were
perfonmed to verify that the product complics with the fore mentioned standards.

4.1 RETURM LO&S RECLUIRCMENTS

The dipole used for SAR svslem validation measurements and checks must have o return loss of -20
dB o herter. The rerum loss measarement sha'l be performed against a liquid Hled Dat plaaton,
with the phantom conslucted ws vutlined in the fors menticned stardards.

1.2 MECHANICAL REQUIREMENTS

The IEEE Srd, 1228 and CELIEC 62209 standards specily the mechanical compenents and
dimensinng of the veldation dipoales, with the dimensions fregueney and phantom shell thickness
dependert.  The COMOSALR test bench emplovs o 2 mm phantom shell thickness therefore the
dipeles soid for uss wits D COMOSAR tear hench comply with the requiraments sat farth fora 2
trun phantoan shell Cickness,

§ MEASUREMENT LNCERTAINTY

All uneertaintics lsted below reprosent an expandsd uncemainty expressed ar approxintely the 93%
conlidznee [evel using a covernpe Tetor ol k2 traceable W the Intermationally Accepted Cuides to
Mlzasuremant incertainry.

31 BETURK LOSS

Thie Fallowing wnverluinties apply we the return loss messurement:

Frequency hand | Expunded Uncertainty on Return Loss
00000 L | 0.1 di '

S — |

5.2 DOMENSION MECASLBUMEN |

The fallewing uncerlwintics apply (o the dimension measyrements:

| Length (mm}) Lxpanded Uneertainty on Length
I 3-300 005 mm

£1 NALIDATION MEASUREMENT

The guidelines outlined i the IEEE 1528, OET 65 Bulletin C, CENBLEC EME0361 and CELVIEC
62200 atendards were follewec w gencratc the messwement  wncerlainty  for validation
CEEASUrLIED]E,

Scan Yolome Fxpanded Uncertainty
1g A
g 20,1 %

i 5400

wthant e v v ozt of AT TS
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SATIMO

f CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AN IMPEDANCE [N IICAD LIOUID

Frequency Mz
880 10 150 %A 1860 1580 .'H!-Tl

(bill]

T

o0 thed

i
3 i |
Wm
A ——
| Fregueoncy (ML) Kelnrn Loss {dB) Reguirement (B} | lmpedance
| 1904 -23.44 20 | 3400530

2 RETURN TOSS AN IMPEDANCE [N BODY LIOULL

F roequoney, M-z

B0 100 TMMD WDBE 1BRD 1D 1530 SaD MED 1980 2000

(=]

Wi
] |
n -
-
s = {
L 1
H
4B
i
£
Fregueney {MILe) Return Lioss {dB) Requircment {1F) Impedance
T40H) -27.36 =20 5170 440
3 MECHANICAL DIMENSIONS
Frequercy BH: Lmm hmm dmm
required measdred required [UERET] required rmieasured
3 QA0 LT F JE00 41 % G511 %
451 20000 21 ¥, 260721 %, EELEIR
7l 1=l =215, 0=l bl k.
335 | 16Uzl s HEE=1% 151 %
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a0k 1493 +1 H. LEEEIN 3B EH.
s B1 s aivs | IBLN.
14Lis _-'iﬂ.ﬁ % SGL] T 1B=1 ?f;. —
1610 P a7l 11
100 FRA:1%. LA ES Y 3;:1?&
e 70-1% L 7=14 P
=] FAO=1%. EAGE ELER PGS LE+ FALE
B bindz1%. a2l %, 1 | 2Ll %,

T zom T TR Ei% |
L1406 Bl Ll % - 5.7 1L . _-4.E +H &, —
2 | emsa= e 16l %,
2q4u0 | 1541 . _ﬂ.q $E-RE AEFIS

| 2600 248125, merw | 26:1%
0D 41,5 #1 5, RO 1G-1%
500 CI = ?I':.ﬂ-il'.ﬁ-. 3 ﬁ.'-'l k0
3700 momiw | | wazis | 16218

7 VALIDATION MEASLREMENT

Tae ILEL Std 1528, OF1 63 Bolletin C and CEFIEC 82209 slunlonds state thar the system
yalilation measurements must be performed using a reference dipole meeting the fore mentivned
rerimn loss and mechanica) dimension reguirements, The vadidation measunement must be performed
weinst @ liguid filled Tt phantor, with the phantem sonstrocted as eutlined in the fivre mentioned
erandards. Per the standacds, the dipnle shall be positivoed below the botom of the phantm, with
the dipole length contered and parallel to the Jongest dimension ol the T phantom, with the top
syrfage of the dipels al the deseribad distance trom the bettom surface of the phantem.

1 HEATTIOUINT MEASUREMENT

“;"IT:“ elative permittity e, ) Canduitivity |} 5/m
Tequirai mieasured reguires rasdred
30 | anasw 0BT 45 % i
51 23410 % (147 45 %
Ml 41,045 % (AL
3 aLEiE mmos=w
T ALE= LT IR
1450 A5 1305 %
T 1m a4 =5 | zzzms |
<540 anz=s 13145 % =
175 4010 % P
1306 5% | Lazesw
1300 .s-a,[: 1% FAGS 145148 % FASE
JEH] A0 % 1AG £S5 %
20 ATOLYH L5
Poge T

Pre anfnrende:
AT IR Ay
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SATIMD
#10E FETTe LaE15 %
2300 38010 % LETZ3 %
a5p 3740 % LEn=w
ZHIE AL LEE S
[ g IBSeSk 2AD =5 %,
| =sm E AT FE P

720 HAR MEASUREMENT RESULT WITILHEAD LIOUID
The IEEE Sul. 1528 aml CLEIEC 62209 sandards state that the system validation measurements
should produce the SATR walies shown helow [for phantnm thickness o 21 mm]. within the
mnecrtainey for the svstem validation. Al AR volues are nemnalized | W ferward power, I
brackel. i mensured SAR is given with the nsed input praver,

| Srflwan: CPEMSAR V4
| Pliasiioiz Shy 0
Prafz b LR
1Liguis o [laad Liguid Values; eps” 41,1 sizma ;142
Lstans bbaa dipole ceater ard Tiquid I R
Area sean (esaution du=Emrv=Hinmm
Zoon Sean Resalurion dx=Emrridy-Hm =5 nm
Frequercy L300 W L
IngiLt pwsy T dllimi
Liguid Tempecsise 217,
Lab Temperatie bl
| nby Huraizfit: 15 %%
i e 12548 [/ kg W) 10 & SAR (Wl W)
sIHI
required rmeasred regquired imeasured |
36 245 134 '
t {
480 454 .08 |
EiH 444 | %58
535 are | 577
LI 104 L85
1450 28 16
1506 205 lind
1640 3.2 3.4
1750 3.4 143
1800 kLR | L
1IEG LU AT 404 s HLED1LAE)
1550 ab4 I
2000 Al B
2100 436 g
LEIET] 48 231
Pome: KT

¥ a0l Rov e meiice]
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St TERE R
Zrnl
73 BOOYY LICID MEASUREMENT
Fm:;lf;""-‘ Relative perraltthetty ('] Conductivity () S
required | measured required measurad

150 51045 % -".I.HI.'l 5%
M) LRI Y : 007 55 %
450 IR DA
a0 5545 % 0.9 15 %
ij EEIIEH 00746 5
Qi 50158 104 18 %
g5 BE 145 %, 1016 +5 %
1450 G400 13015 %
L&l RiK-EH 14045 %
1 ik 53120 i 152153 T
] 535 Pass 15215 % pALE
20HN 5130 L5245 %
210 5LI=5% 16215 K

s 2450 GL7EE AR
200 515-5% 1125 H
306 IOEE I
3300 '_-:.;'-,_'-.'.E 13158 |
520m L0.0 0% BAn 10y
EH}I] LU5LI0% 547 +10%,
400 LHEI0% S5 LD

Poegw, 4711

¥ T
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Ee aOE 2e0d 145417108

S50
SN0

A=l

B85 210 =

RS L

ATIHOR

SR00 ART 1L %

| =

T4

hai LI

SAR MEASL REMUNT RESL LT WITH BOLKY LICILILY

St bwari {PEN3AR v

Forantia SM A0S HANMT

IFraba: SMIET] B2

|quid licw i Yaluca: :.:pﬁ' T sigmia ;L

1istance beswesn disnele conter o ligquid

1711

A ar resairion

Foon Scan Beselulion

" e-Arn

=

=8y =Rivdz—3mwm

b reuenay

110 kHe

| gt poever

| 2 cHm

_ Liquid Temaeralare

B

210

Lok Temparaturn:

Lab Tloriddizy

5%

- "
mﬂ-i“,m 1 g SAH W/l W) 10 SAR (W, Kz i)
mipasuned | mneasured |
1oa A0.A1 14 08! | 1171

T T — T —

Faled dekirl g
-

Teusm:
P =
i ]
i 11 i L 1 I
iy o | 4

T —} = o =E 5
- F .

Sl L2 2 &P Widde §5N 5T XET

e - | iq
= - — =
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%  LIST OF EQUITMENT

Walidated. Nocal ‘alidat=d.
EAM Phantom Satmo Sh-2000E-5AMTI required. equired.
COMOSAR Tes! Bench arsior 3 W& & “’m Mol Rlinaled, ol
[ reguinzd required.
Notwork Aralyzer | 100% 2 SENEE L shionigg 0202013 2016
Calipers Carsra CALIPER-01 TE2013 1E2016
Feferenoe Prome Satimn EPG12E SM 1811 12012 1002014
Il mater Faithley 2000 T18AEEE TERNA 120206
signal Generasor Agllent E443EL LY EHEERE 1R 3 1202016
—r Characlorzed prior to Charscterized pricr o
el Fpttm e e fest Mo cal recu sed 188l Mol ceiced
Poesar hdster HF Ed4184 US3az51 408 122013 12:2016
P Senson HF ECP-E2RA LIS3T1E1460 12203 122016
R I Cl'aratml'iz;:.l.pt"r:nr o Chara-::tsr'léle-u.:l_pnnrm
Directions] Couplar Marda 4216-20 21385 1es1 o e required. |test, Mo cal required,
Ternperaturs and : A n
Hurmidity Sengar Canlro! Company 11 AEY % RECAT oo s

oo e o
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SAK KEFERENCE DIFCLE CALIBRATION REPORT Il: ACR 2405 14 SATILA
SATIMIO

| INTRODUCTION

This document contains o sammary of the requirements set forth by the IEEE 1328, OET 63 Bulletin
Cand CELIEC 6220% standards for referenee dipoles uscd Tor SAR measurcment system validztions
and the measurements thal were perfirmed o venle that the product complies with the [ore

menhioned standards,

4 DEVICE UNDER TEST
Device Under Test
Devige Tvpe | COMOSAR 2450 M1 1 REFTRENCE DIPOLE
Manutacrorer Satimo
Model S1D2450)
Serial Murmher | SN 083 TITP2GS50-2240
Product Condition (mew /used) | Usedd

A yearly calibration interval i3 recommendad,

3 PRODUCT DESCRIPTION

31 GENER AL INTORMATICN

Satimo’s COMOSAR Validation Dipoles are built in accordznee to the IEEE 1528, QFT 63 Bulletin
Coand CELIEC 62209 standards, The produet 3@ designed for use with the COMOSAR teat bench
only,

.|

tp Ty : :
Satime COMOSAR Validation Dipole

Fignre | -

Lty

Peegas 4711

Tt loaemen sl nan by repvonfiveend cacrad n et or i e, e e edin apeged g KA AT
o Ve e AR H s



SAILREFERENCE UIPULE CALIBRATLION REFOR | Raf: AR08 14 54T A

SATIMO

4 MEASURFMENT METHOD
The IEEE 1528 OEL 63 Bulletin © and CELVTEC 62209 slandands provide requirements for

reference dipoles vsed for system wabidation measurements. The fllowing measuremenls were
performed to verify that the product complies with the Gire mentioned standands,

4.1 RETURM LOES REQUIREMEN TS

The dipole used for AR system validation measuremaents and checks must have a return loss of =20
dl or better. The seturn loas measurcment shall be performed againat a lquid flled flae phantom,
with the phantom constuctad g outlined in the fore mentioned standonds,

4.2 MWMECHANICATL REGUIREMENTS

The IEEE Sl 1328 and CEFIEC 62209 standards specify the mechanical components and
dimensions of the validation dipoles, with the dimensions frequency and phantom sacll thickness
dependent. The COMOSAR test beneh employs ¢ 2 mm phamtom shell thickness therefore the
dipolzs aold for use with the COMOSAR st hench comply with the requirements seu forth fora 2
mm phantom shell thickness.

5 MEASUREMENT UNCERTAINTY

All uneertaintics Hated below represent an expanded incerainge sxpressed at approsimately the 95%
confidenee level using a covernge fotor o'k 2, traceable w the Imernationally Accepted Guides 1w
Maensuremen! Uneerainty,

51 RETL RN LCxsS

The following uncertainties apply w tha renu 10ss MeasuremcnT

Frequeney band Expanded Uncertainty on Return Lass
00-6000MT 17 ' 1dn

52 TIMENSION MEASUREMENT
Tl folluwing unertginties apply o the dimension meiswznenls.
Length (mim) I Expanded Uncertainty on Iﬁnﬁtﬁ_
3300 .05 mm

53 VALIDATION MEASUREMENT

The guidelines ovtlined in the [ERE 1528, OFT 65 Bullein C, CENELEC ENA036&1 and CELTEC
G209 standards  were Tollowed o0 penerale the messurement uneerlainly o validation
mERsUTEmen|s,

Sean Volnme Expanded Uncertainty
1g 203 %
i 201 %
Page: F!
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6  CALIBRATION MEASUREMENT RESULTS

.1

RETURN [.OS5 AN IMPEDANCE TN [TEAT 1IN

) F‘ruqufnq [."\"IHI:;.

P

5-

245

-27.50

__ Return Loss (dB)

Frodumimy. K

ZHE 6 2500

24e0

Pt

Bl ACR MG L SATILA

Impedance

‘_ R_l_:_lilll'il‘_l.'l'l'll..‘;t (dE)

-2

0.2

EETURN LOSS AND IMPEDANCE Ik BODY LIOUILY

URE

L

b

Freumncy. MHr

M40 MEL MAD  25DO PR

51700+ 350

¥ 15
o o
x-B
-
-4
Frequency (MHz) Return Loss (dB) Requirement (di) ITmpedanece
2450 -27.56 -20 5430404950
6.3 MECTIANICAT DIMTNSIONS
Fraqquency hHz Lmm b mirn d it 5
required measured requined measured redpired measured
a 420.2z1 %, 250,021 M. CAG 11 %
450 190221 %, 166 7 =1 . EA511 %
TEO 176.2=1 %. 1000 =1 %. FA5 171 5
&35 161241 %. A9 11 % 16 ITH,

s checwmen i shedd ner be rpvonkrsd e

v ".'a'g-c sG]
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T YALIDATION MEASUREMENT

The ITET Sul 1528, OFT 63 Bulletin O and CEFIEC 62204 standunds stale thar the svsiem
validation measurements must be performed using 2 reference dipole meeting the fore mentioned
seturn loss and mechanical dimension requirements, The validation measurement must be performed
against a liquid filled flar phantom, with the phantom constocted as cutlined in the fore mentioned
standards, Por the stamdards, the dipale shall be positiimed belis the bottom of the phantism, with
the dipole length centered and parallel W the longest dimension ol the [Mal phantom, wath e op
surlace of the dipale at the described distance from the bottom swetace of the phamtom.

7.1 HEALD LIQUID MEASUREMEN]

SATINVMID

ana | sampsix B3.3 =1 %, 3615

B 145 | anizim. 517 1%, 2641 %
1500 T L 161 5
161 e R eam |
1750 R 47811 %, 1611 %
1801 P20 - %, 417 11 %, 1615
1K) BH 1%, AG5 £l %, RS
T L3 1% 0551, 1GLL%
so0r | ed5elm. S 16£1%
a0 T | asreim LG EL%
A a1, | azssiw. 161N ]
50 [ srmatw. pacs | acazim 55 G % Pass
sl T 208t 5, LG 1R
w0 414 1% 5.0 11 %, I
a0y T aroa . 6.4 £1 %, En% |
s s, A 361K N

Fre:;::w Relativa permitirvity {e,} Conductivity (n) 5/m
reguired measured required measured

_:II,IL s Mk SETRUS

450 EECRTR DAY H

250 41.5:5:1.15 .‘E.HEIJE!-;. I
. EED 415 4 % BETTRDE"

J0g 41.5 15 % WAT HS

FEETH] 0545 K 1204+ 4
T a4 sk 12315%
[ :l-r..ﬂ.l:l 40215 % 131154

1750 40.1 15 % 1LaT+5%

1810 40.0°15 % 14015 %

1500 40.0015 % L4015 %

1850 40.0 15 % LJEI 1-5}:

2000 40,0 15 % LA0LS %

Py 2

Tiim ek il shent i be reeoetreed s i S Ge e ot Bt e weehe e ! ST



SAR RETERTNCE DIFOLE CALIBEATIYY REFORT

Rel” AUR 40 e 14 54T LA

SATIMIO
2105 IGE 5% 14545%
230 AL G-, CEE S
RE ] RIS FASS L ETE FASS
2605 L= H 129625 %
J00K ARG LY FENETS S
a0 EFRES - PRI
12 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The [EEF Sule 1328 and CELTEC A2209 simndords siate that the sysiemo validation measurements
should produce he SAR values shown belvs (lor phantm thickness off 2 mm), within the
uncerlainly for the system validation. Al 5AR values are nommalized o 1 W Torward power. Tn
hracker. the measured SAR 15 given with the used input power,

Snllwace

Phantom

Prabe

Liguis

[Hstancs between dipole center and liguid
Area sean resnlutinn

Foon Scan Reaolurion

CH'ENSAR ¥4
AW 20409 AMTI
ShCOIRT | ERGLE

100
dx=Fmm:dv=fmm
du=Rimmede=Rimde=5nm

Fregquency 2450 M=
I v 20 £Bm
Liguid Terperature | 215G
Lal Temperature 12170
Lal: T lursidicy IRERT
Fracuancy
P 1 g SAR [WkgW) 10 g SAR (W kgw]
. required reas e required measred
200 185 144 ]
450 458 106
ol 4% Tt
g3t 4.56 8.22
500 g L
s 19 16
1500 s 1GE
LE40 3.2 1&4
1750 364 123
1800 354 201
1000 T 205
15950 A0S 208 B
2000 411 2.1
2100 A36 2L
2300 ABT 211
Page: 8711
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SAR REFERENCE IMPOLE CALIRRATION REPORT

Bl AR 24HLS 1+ 54T A

SATIMO
2450 52.4 £3.60(5.35) B 2377 1238
2600 55.3 246
3000 E3.8 257
3500 £7.1 15

(42 lh T T |- - -
gl.l.\. \i'\l\ -
Lg L
EIC i \"“-..._“__-1
1 pk .-“_I___ )
— v T Yl I_. u i i 1] :"':'.'1 mnsMaEaqm
7.3 BaDY LIOUID MEASUREMENT
Fre:_:':_leznnl Realkativa permittivity {e,’} Conductivity (o) 5/m
sequired migasired redjiirad [ .;Ms:ureﬂ
i1l FLE15 % OAD LS %
3HD G215 DA 1GH
450 56.715% 09415%
751 RRE 5% GG %
Ria 00315 % cariny |
) EE.0A5H LOG L%
al5 B0 15 L0615 %
' 1454 S4.0457% LI015K
[ Ll 53E45% La0s5% |
1800 53345% 1s1e5%
1<K} 53335 % 15245 %
2 53345 % L3245%
2100 53235% 1245 %
14‘“} 52745 % PASS 1955% P35
26HIK} 52545 % 71645%
2000 52045% 2735 |
3500 51145% - 130a5% | '
2K 430210 % 530:10% |
53000 w3zl | SAZ:10% |
54'0-{}_ | serz0n 55310 % '
Pugra: W1
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SAR REFERENCE IMPOLE CALIERATION REPORT

SATIMIO

Rl ACE240.6.14.54T710 A

S300 ABEEL0 | sese10%
3600 S L | sr7si0%
SRO0 43.3 £10 % | soosinx

T4 SARMEASUREMENT BEESULT WITH BODY LICYID

K flwnrs
[ Phartom
| Probe
Liguad

between dipole center and liquid
rorasnlilion

AT s

Fawm Sean Resaluiinn

OPEMSAR V4

AN 2000 AT

AW 1R EPGIEZ2

Body Liquid Walues: eps’ : 55050z
1L mm

dx=8rumdy=8mim
dv=Ermdy=8mdz=5mm

na: .93

Freyquency 2450 MHz
Inpul prewer 20 dBin
Lixg |:.|_:|,_|' 'e-._rup-rentl:lr: bedl o
ﬁh_’l_:enlp-enllu'\e 21
Lah | I.||r|:|]i|:, 45%;
E
il 1 g SAR (W] 10 £ SAR W/l 1)
measured measured
2451 5265 (527 273237
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&t — o
el

&0
e
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EE 1 i
A l""'t : 1l 5 e S
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g, J=F
1 1
T B
A I | l—h‘-—‘_‘_""—h i
-] EOE DS A & X
Zrml
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LIST OF FQUIPMENT

Equipment Summary Shest

Raf ACRZ2406 15ATILA

| " peseription 1 Califirytibn D "8

SAM Phantom Satimo SN-20M03-SAMT E‘j:ﬁd He E‘j?ﬁ” Mo el

COMOSAR Test Banch Warsian 3 . MA, ;;i:ﬁ?éid Hit ;i:ﬁ?égd L
Neshais, Anilyzsl R“‘“”“.f: h,i“'“‘“"‘" SNiDO13z | 0212013 0242016
Calipars Carrera CALIPER-O1 1202013 1252018
Refererce Probe Satimo EPG122 SN 1811 1012013 1002014
Mult meter Keithlay 2000 118BBEG 122013 1252018
Signal Ganarator Agitert E443080 MY 48070551 122013 1252018

arpter | savemm | wow |Gt oo Grstzet o
Power Metar HF Ed4 184 | US33261458 1212013 122018
Pawer Sensar NPECF-EZA | USITIBNEE 1212013 12i2016

Drectons Couper | Nardad21620 | ofage  |Cracierzed por to|Characlorzsd pi o
hedi ittt | Contral Company 116619 812012 82015
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<Justification of the extended calibration>

Referring to KDB 865664 D01v01r03, 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 835MHz
Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm)
Measurement
2014.08.28 -23.17 - 57.40 -
2015.08.26 -22.96 4.95 57.88 0.48

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

Trel dEMag 10dE/ RefOdE  Cal

511

=10

Cht  Start 735MHz Fwr 0 dEm

j# Tred Smith Ref1U  Cal
S11
Slop 933 MHe Chl Start 735 MHz

Pwr 0 dBm

Stop 935 MHz




Body 835MHz

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm)
Measurement
2014.08.28 -24.50 - 55.00 -
2015.08.26 -24.60 -2.28 55.06 0.06

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

®
Tret dBMag 10dB/ Ref0dB Cal 1 Trc Smith  Ref1U  Cal 1
| 511 an B
B /XF
R . / x\ N

/
8 / K\
[ ] 2 ,f ~sﬂk
L. AN
i \ \‘ \ ¢ ﬁ?
| \ X
: e e N
L N N
=T \H‘ﬁ-__\_\_\_\_\_‘:_'_ __,_/
Ch1  Start 735 MHz Fwr 0dEm Stop 935 MHz

Ch1  Start 735 MHz
112003, 5:28 AM

Pwr 0 dEm

Stop 935 MHz

112003,

5:30 AM




Head 1900MHz

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2015.08.26 -23.79 -7.74 55.33 -0.07

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

Tret dE Mag 10dB/ Ref0dB  Cal

Ch1 Stant 1.8 GHz Pwr 0 dBEm

Stop 2GHz

Tret Smith Ref1U  Cal

s1

Ch1 Start 1.8 GHz

Pwr 0 dEm




Body 1900MHz

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm)
Measurement
2014.08.28 -27.36 - 51.70 -
2015.08.26 -26.94 10.15 51.18 -0.52

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>

Body 1900MHz

Trel dBMag 10dB/ RefOdE Cal 1 Trcl Smith Ref1U  Cal 1
s s

=

]

L .70

Ch1 Stan 18GHz Pwr 0 dBm Stop 2 GHz -

11172003, 1:53 AM




Head 2450MHz

Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm)
Measurement
2014.08.28 -27.50 - 51.70 -
2015.08.26 -27.09 9.90 50.99 0.71

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
& Teet [0 Smitn RefiU  Cal K
Tret dBMag 10dS/ Ref0dE Cal 1 -
81
Chl Start 25GHz Fyr .‘.] d8m Stop 2.7 GHz
Ch1 Start 235 GHz Pwr 0 dBm Stop 255 GHz
1112003, 1:02 Al




Body 2450MHz
Date of
Return Loss (dB) Delta (%) Impedance Delta(ohm)
Measurement
2014.08.28 -27.56 - 54.30 -
2015.08.26 -27.30 6.17 55.11 0.81

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

Tret Smith Ref1U  Cal 1

Tret dEMag 10dES RefOdE  Cal
il s

Chi Start 2.35GHz Pwr 0dBm Stop 2.55 GHz Ch1  Start 2.35GHz Pwr 0 dEm Stop 255 GHz
1003, 102 AM 1112003, 1:03 &AM
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