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900 149.0 £1 %. 83.3 1 %. 3.6 +1%.
1450 89.141%. 51.7 1 %. 3.61%.
1500 80.5 +1 %. 50.0 +1 %. 3.6+1%.
1640 79.0 +1 %. 45.7 £1 %. 3.61%.
1750 75.2 #1 %. 42.9 +1 %. 3.611%.
1800 72.0 41 %. PASS 41.7 £1 %, PASS 3.6+1%. PASS
1900 68.0 +1 %. 39.5 1 %. 3.641%.
1950 66.3 1 %. 38.5 1 %. 3.611%.
2000 64.5 +1 %, 37.5 +1%. 3.6+1%.
2100 61.0 1 %. 35.7 £1%. 361 %,
2300 55.5 £1 %. 32,6 +1 %. 3.61%.
2450 51.5 +1 %. 30.4 1 %. 3.611%.
2600 48.5 1 %. 28.8 +1 %. 3.6 +1 %.
3000 41.5 +1 %. 25.0 £1 %. 3.611%.
3500 37.0£1 %. 26.4 £1 %. 3.641%.
3700 34.7¢1 %. 26.4 £1 %, 3.641%,

7  VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEIVIEC 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

Fre:d:eznq Relative permittivity (&,') Conductivity (o) S/m
required measured required measured
300 453 5% 0.8715%
450 43.5 5% 0.87 +5%
750 41915 % 0.89 £5 %
835 41.545% 0.90 5 %
900 415+5% 097 £5%
1450 40.5+5% 12045 %
1500 404 £5% 1231+5%
1640 40.2+5% 13115%
1750 40.15% 13745%
1800 40.0+5 % PASS 14015 % PASS
1900 40.0 5 % 14045 %
1950 40.0 5 % 14045 %
2000 40.0 £5 % 1.40 5%
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2100 39845 % 1.4945%
2300 39.545 % 1.67+5%
2450 39.245% 1.80+5%
2600 39.0+5% 196 5%
3000 38545 % 2405 %
3500 37945% 2911+5%

7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

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
uncertainty for the system validation. All SAR values are normalized to 1| W forward power. In
bracket, the measured SAR is given with the used input power.

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

Liquid Head Liquid Values: eps’ : 41.3 sigma : 1.38

Distance between dipole center and liquid

10.0 mm

Area scan resolution

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 21.°C
Lab Temperature 21°C
Lab Humidity 45 %
Fre:n':fz"q' 1 g 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
500 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 342 18.4
1750 36.4 19.3
1800 384 38.67 (3.87) 20.1 20.30 (2.03)
1900 39.7 20.5
1950 40.5 209
2000 41.1 211
2100 43.6 21.9
2300 48.7 23.3
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2450 52.4 24
2600_ _5;3 24.6
_3000 63.8 = 25.7
3500 67.1 25
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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 :’;:ﬁféﬁd No cal :;E:"'L‘:fézd No cal
COMOSAR Test Bench|  Version 3 NA :Laq'{i’,?éﬁd Nocal ?L?,'E’.féid No cal
Network Analyzer | \od€ % Schwarz SN100132 0212013 0212016
—— 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??es:ﬁ;? ?egiraﬁgeggffegzﬁ;g
Temperature and | ) Company 11-661-9 8/2012 8/2015

Humidity Sensor
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SAR Reference Dipole Calibration Report

Ref: ACR.240.4.14.5ATUA

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 DIP1GR00-218

Calibrated at SATIMO US
2105 Barrett Park Dr. - Kenncesaw, GA 30144

A
N )
SN
e A @:!
e i b
Ly [AccREBITED]
R reT—————
08/28/14
SETIRAT
This ducuineri presents the mathod and resalis Tron an secredited SAR relerence dipole calibeaton
performed in SATIVO USA using the COMOSAR test bench. All calibeaticn results are traccable
lex mankpeanin | II'IrlrI1|-i'\l_l__ll_'|-' mnshiiubiais
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1 INTROUCTION

This doeument contwns o summary ol the regquirements sel forih by the TEEE 1328, OET 95 Bulletin
Cand CEIEC 62209 standards for reference dipoles used for SAR measurement svslern validations
and the messurements that were performed to werify that the product complies with the fore

mantionizd standsirds,

2 DEVICE UNDER TEST

Device Under Test

Device Type [ COMOSAR 1900 MHz REFERENCE DIFOLE

Manufacturar Satimo =
Maclel IBLRIED

Serinl Mumber | ST DRGS0 8

Product Condition (new ¢ used) Lized ]

Acyearly calibration interval is recommended.

3 PRODLCT DESCRIFTION

3l GEWERAL INFORMATION

Hatimo’s COMORAR Validatien Dipules are buill in secondance (o the TEEE 1328, QET 65 Bulletin
Coand CELIEC 62209 standards. The product is designed for use with the COMOSAR west bench
anly,

Figun:-ll — Sertimn COIMEISAR F'r.r.i':'.;l'.'.lrr'ui;l.f},r"m:-f.s

= i x

Home: 4751

The gzt sl pod pe repreanced, exest ol ol o e pan, soninnd e wrren apmegeal 205
" ! Sy ’
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4 MEASLREMENT METHOD
The IEEE 1528 0T &5 Buletn C wnd CLEUVIEC 62200 stundards provide requircmonts to
reference dipoles used Tor syatem validation measurcments,  The following measurements were
perfommed o verify that the product complies with the fore mentioned standasds.

4.1 BETLURM LOSS RECUIRCMENTS

The dipole used for SAR svstem validaton measurenients aod checks must have o retum loss of -20
dBar herter. The retum loss measarement shadl be pecformed against a ligquid e Tar plaotom,
witl e phiantom constucted ws vutlined in the fare mentened stardards.

1.2 MECHANN'AL REOLUIREMENTS

The IEEE 5ud, 1325 and CELMIEC 62209 standands specifly e mechanical compenents and
cdimensions of the velidation dipoles, with the dimensions fregueney and phantom shall thickoess
dependent,  The COMOSAR test bench emplovs a 2 mm phantom shell thickness therefore che
diperles socd for use wity e COMOSAR 1esr bench eomply with the requirsments set faeth fora 2
rrun phantean shell tickness,

§ MEASUREMENT LNCERTAINTY

All uneertarntics hsted belos represent an expandsd uncermainty expressed ar approsiniately the 93%
canlidanee level usine a covernpe Gctor ol b 20 taceable w the Infemationally Accepted CGuides to
Mleasuremant ncortainm.

%1 RETURK LOSS

Thie Jallowing wncerluniies apply to the retum loss measarement:

Frequency band Expanded Uncertaindy on Heturn Loss
A00-6000ME . ! 0.l di

32 DIMENSION MEASURLEMEMN T

The Tollewing uncerlwintics apply io the dimension measurcmenis;

| Length (i) Expanded Uneertainty on Length

| 3300 005 mm

231 MALIDATION MEASLIREMENT

The guidelines outlined in the [ECE 1528, OLT 63 Bulletin , CENBLEC ENZG3G1 and CRIIEC
G2 asendards wers follewec w gencrare the measwerent  wneerlainty  for validation

R AT 10T
Scan ¥olume Fxpanded Uncertainty
lg 203 %
Ing 20019

f'r_lm 55
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[ ATR 20000 LLSAT, A

6  CALIBRATION MEASUREMENT RFESULTS

il RETURMN LOSS AND IMPEDANCE [s TICAD LIOTU Y

mequancy Mis
1880 1E0 1930 10 18E0 150

W0 TR D T

| F'ruq ueney I_..‘l"]llj!.:l Helurn Lo {d13) HEQIIiT’Em&nI‘ﬁB} -

| 1490H) -23.44 20

A2 RETURNT 0SS ANT IMPEDANCE [\ BODY LIGUID

Frequaney, M-z

BT MO TR0 DER

¥

L

|
I |

| Inipedance

180 WD 1500 15D R0 THRD  POD

rie

[ =540 ¢

Fregueney (MILe) Hetorn Loss {dH]_' - Requircment (1B}

Impedance

K -27.36 ) 20

3 MECHANICAL DIMENSIINS

| 570 -44j0

dmm

reasared

Frequercy Milz Lmm h i
requined measured requirad nasasd required
A Q200 11 % a0+ ¥ Gih11 %
451 M0l % 66T 41 %, LELEIEY
| 1ol =1 %, Nl Dablils
335 | 1ELUz1%5 HEH=1% 15=1%.
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E]1]i} 149,17 #1 H. ._ RN N 3B+ H.
14510 FEREL LS 3 e 16 % |
IR LH LY SN.011T. 1E=1%. |
1510 Pl mrslw | 1621%
1050 75.2:1% qlia1% Aa=1%.
e 10:1% 4LT =L % 15718,
i} EAO=-1% 134 9.5 21 K. P LRI
2950 Laizls d5.5L 11 5B L1l %

T aom 4.5 =1 K ITEH R TEH %
L1006 A1 L1 A 25710, I R
e e WL 1EEL%.
244l | 1.5 41 %, _?.'I.l'-l 1 EL e+
200 512 %, mutd | 26215
.'ﬂ;ﬁl.'l.'l 41,5 #1 5, | RN H 1G=1%

. IR0 1% M Ll% A6=1% [ ]
s -1 T 168 |

7 VALIDATION MEASLREMENT

Tae ILLL 814, 1528, OFET 63 Bulletin C and CEFIEC 623009 swndods state that the system
yalidation measurements must be performed using a reference dipole meeting the fore mentivned
rerurn loss and mechanica) dimension requirements, The validation messurement must he performed
wgaingt a liguid filled fut phantom, with the phantem constrocled as cutlined in the fere mentioned
erandards. Per the standards, the dipnle shall be positiooed below the botiom of the phantom, with
the dipole lengih centered and parallel to the Jongest dimension of the Oau phantom, with the top
surface of the dipels at the deseribed distance tfom the bottom surface of the phaniom.

f1 HEAT DICEIN MEASUREMENT

H?:T;m" Telatine prermittisity (7,1 Canductivity [a} §/m
. Teijuirad mieasarad recuired easdred
3 | anassw 087455
L5 2350 15 % B OHTLE R
i 1545 % IR S
115 aLE sy 0= ]
HEK] L5 % LETIS'% N
1450 q0E==% I30-5%
T nm aD4 =5 % 123 |
15440 N7 =5 % 131 #5 % ' K
[ 1751 40110 5 12718 %
1807 0745 % | Lanesw
1an 40,015 % FARS lanihs FARE
FEHE A0SR 1405 %
20D ﬂ:.l.'l'a"{_ 1.00 45 %

Ja o wihew et
LA B U P |
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Hel AU 204 18 3L &

SATIMD
#1450 _=\-=|.H 15 % La% 15 W
i 18515 % | 1éir=ss
N0 3,745 % LiD=2%
2hlIl =40 1'4-":': lhb=="%
005 I AR Tan=w |
ELtn ATEInR d51=%

72

SAR MEASURENENT RESULT WITIL HEAD LIOUTD

e TEEE S0l 1328 and CLETRC 62209 standards sate thar the system validation maasurements
should prodduce fhe SAR walues shown helew [for phantom thickness off 2 mm), within the
miccrtaingy for the svstem validation. ALl SAK volues are oomnalieed to | W forwied power, ©it
bracket. the mensured SAR is given with the used input prwer,

Sl
Platriluici
ok

Liguid

CIPFNSAR ¥4

et Wrilues: ens”

41,1 sipgmaz 142

| [ aLiris belami dipele cecmer aid Tauid
Arta sea (s utiorn

1.8 mm

i ~Erarvily=Hnm

| Zoz Sean Resalution =Ry =Hond Sy
Frequercy 140 WL
Input pavesr i ellir
Liguid Tempesmrass I
Lah Temperarn-e 215
I nh Hurn 15 %
i et LoSAR W) | 105 SAR (W W)
required . megsrad ! reqquired measured
500 285 T 1
_i L1 350 I 3.0
Tal HA5 .00
RI5 A.REF 537
4L PR I L.gs
1450 28 1E
- 1sc 205 | 1id
1640 34,2 134
1750 3024 181
1BGC 384 1
men At AT 1L08 dILE HLEL L)
1450 abh 09
2000 41 20
100 I EE R .:.'-:.*r_-
4300 . ¢ 213

Pame 50
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i=50 524 b |
L300 | 22|
1aan a5A 207 )
EEH] il 75

BOIY LI MEASUREMENT

¢ el i i)

O g

Fr”:;li"“ Relative parmittivity r,’] Conductivity {ir) S/m
required . measured reqquired maasuran

150 B1.9 £5 % QLD 25 %

M) LHIAE % 0075
_F S0 LS % 044 45 %

a0 SR HG R 006 15 4

B35 R4 007 465 5

Qi 5045 % :I-.-Z-I'u 15

915 HEGELEN 106 +5 %

1450 PRGBS 13015 %

L&L ERER 140145 %

1RO 531250 152154 ]

[0 SIS PSS 15245 % PASE

TN FL3=5%

2100 L

2450 BT =5

20N 515=5% 2125 % |

000 [ S RIS S

3300 hanm 1315% |
_."3'::'“ L0,0 0% A0 z10%

5300 04 10% 547 +10%,

3400 A4 410 553 0%

W T Oy
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gy 1910 hH 2
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Liguid Temaerlare (20
"Lab Temperun: 21 A ]
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5 LIST OF EQUIMMENT

Equipment Summary Shest

Mokl mﬁhni‘ii"@
o Thade

[ Vaidated Nocal | Waldaed.  No cal
&AM Phantom Sabma SH-200E-3AMT iz requimrj
COMOSAR Test Bench|  Wersior 3 hits Vadmed, Necel -l No: el
regquired required.
Notwork Ariatyzur | 00 5 SEAR SNAOD132 0272013 022016
Calipers Camsra CALIPER-01 122013 1EPME
Referance Probe Satimn FP&E12Z Sk 181 A 102014
fluli mater Kaithley 2000 1188856 TER03 1202016
Signal (senerataor Agilent E44350 MIYEHLFGSS 1&20 3 1202016
5 . Characlenzed prior to Charscterized prior o
1l SR
ARy Al ke test N calreclored. fest N cal renuinsd
Fowiar Metar HF E44184 LI53aka1 408 182013 1202016
Pt Sengon HP ECP-E288 LIEITIET1460 12203 122016
s p ' - Craraueﬁia:l priar b Enara-:tz-rl.':e':-l'pnnrm
Dirgcticns! Couplar Parda 4216-20 01385 tesl. No cal required, |fost, Mo cal required
Ternperaturs and . g e o
Hermidity Sengor Contral Company 11 BT [Tl obe Biants
fl-.l.\:_..:l .| I'_. II I'
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Sl SATIMO
i ': 3 B Tha mirawae Asimn com ey
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A
& 2
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i_:ﬁ :}.- E'“‘ 5 SAR Reference Dipole Calibration Report
'.:,x._-__li' ':_':.= B
a“-‘-lir' B #
Wi -
|Ir:‘! @-. = [
3 li H N . Ref: ACR.240.6.14.8ATIA
s e
"2 B i
e
g B
ey =
i ﬂh_l | CCIC SOUTHERN ELECTRONIC PRODUCT
W TESTING (SHENZHEN) CO., LTD
i § 1 | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
-;ﬁ'* 'é'-'i*'* TOWN
i_i%Li- SHENZHEN, P.R. CHINA (POST CODE:518055)
__:'_r_' '_&_R_ﬂ SATIMO COMOSAR REFERENCE DIPOLE
Fam FREQUENCY: 2450 MIIZ
"'uﬁ!';i‘ii SERIAL NO.: SN 09/13 DIP2G450-220
ol Calibrated a1 SATIMO US
*ﬁii 2105 Barrcil Park Dr. - Kennesaw, GA 307 44
E_ = e,
[T AN
B BN =]
g W iIECwRA
W gk T3 @b :
:.”-Qﬁg Y7~y [AccrEbiTEn
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1 INTRODUCTION

This document containg a sumumary of the raquirements set forch by the IEEE 1328, O 1 65 Bulletin
Cand CELLEC 6220% standards for referenee dipoles wsed [or SAR messurement system validedons
and the measurements that were perlemed oo venly thal the product complies with the fore

mienlioned standards,

1 DEYICE LNMDER TEST
Device Under Test
Device Tvpe | COMOSAR 2450 MT1, REFERENCE DIFOLE
Manutacturer | Satimo
Model B1D2450
Serial Mumhber BN 09713 NIP2G=30-2240
Product Condition [new / :J,L_vr.:]_] | 1150 -

A yearly calibration internval is recommencded

L PRODUCT DESCRIFTION

3l GENTRAL INFORMATION

Satima’s COMUSAR Validation Dipoles are built in accerdance to the IEEER 1528, OFT 65 Bulletin
Coand CEVTRC 62209 standards, The product 18 designed for use with the COMOSAR test bench
only,

I!_I Hl HI* _H--r. -] ._ =] B 'lh-¢
| (5 I S
g e 0
i BB
: | | S
B
| 2l
] i ]
& i ﬁ 5 E B
R ‘ORI

Figure | '\rrru:lrrii U’Iﬂ'f)ﬁ AR Jua'r:i'u."rru Dipnle

Puorga: 4411

T oy shedl no G repvonfaoe eacwat i S o in pnd ey b weien ppnrgee o YATWTL
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4 MEASUREMENT METHOMD

The IEEE 1528 OET 63 Bulletin © and CETTEC 62209 siandands provide requirements Tor
reference dipoles vscd for system vabidation messorements. The Gllowing measuremenls were
performed to venify that the product complies with the fore mentioned standands,

4| RETURN LOSS REOUIREMEN TS

The dipole used for SAL svstem validation measurements and checks must have a return loss of =24
dl3 o better. The retuen (oss measurement shall be performed againat a Lquid Alled flac phantom,
with the phamom constuctad g oulined in the Tore mentioned seandands,

4.2

The IEEE Skl 1328 and CLEFIEC 62309 standards speeify the mechanical componens and
dimensions al” the validation dipoles, with the dimensions frequency and phantom shell thickness
dependent.  The COMUSAR test bensh employs o 2 mm phantom shell thickness therefore the
dipalzs aold for use with the COMOSAR et hench comply with the reguirements se forth fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

Al nnecrtalics listed below represent an expanded uncerainmy expressed at approximately the 95%
confidenee level nsing a aisverage Gotor ok 2, traceable o the Internationally Accepted Guides o
Mensurement Uneerainty,

51 RETLRN LCkss

The following wocertainties apply w the return loss measuremeait:

Frequency band Fapanded Uneertainty on Return Lass

AO0-E000MTE 1.1 dR

52 DMMENSION MEASUREMENT

Tl Gollueingg woeertaintics apply o Qe dimeesion mssw s,

Length mim) ) Expanded Uncertaint on Length
i 3 - 3t .05 mm

53 MALIDATION MEASUREMENT

The guidelines outlined in the IERE 1528, OFT a5 Bulleiin C, CENELEC ENADGaA1 and CELTEC
2300 standards were  [ollewed w0 penerale the  messursment uncertainty Tor validation

mesnTETen s,
Sean Volume Expanded Lincertainty
la 203 %
10g 201 %
Mage: F

s e SR et e remrsabiee e A A o do ot withame Wie nehee apvroval o 51 TG
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6 CALIBRATION MEASUREMENT RESULTS

fr.]  RETHEN TOSS ANTH IMPEDANCE TS ITTATY TICHIIT

Froguency. b
IS MO0 M M0 MM M0 500 I3 ."i‘i-l.i'l

o P |
_. s

Ty, |
B

i T

- ]

o e A e T [
Frequeney (MHzp  Return Loss (0B} Reguirement (dB) Impedance
245 =27.30 -2 170 +58 0
42 RETURK [OSS AND IMPEDANCE [N BODY LI
Frevzmncy, MiHr J
1D FIAD HD RN M40 ME] JMAD  J5D0 JEDD EL

Frequency (MHz) Return Loss (dB) Reqguirement (dii) Impedance
2450 -27.56 -0 5420409550

6.3 MECTANICAT DIMENSIONS

Fraquency fH? Lmm h mrn i min |
required measured requined maasured redquired mipasurad
L0 420.0z1 %, 2500 21 %, L3511 %
450 2902 =18, LGE7 =1 . E35 11 %
TEO 176.D=1 % 1000 =1 %, B35 11 %
#15 161221 %, B398 11 % EATRRE 3

i ".'."'g.-: SR

T el shentdnop b evpvrokemed ecctwnt or S0 o e e, Wil the wniden apeeead of BA T
- . ' e | b H ]
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Rall A3 24000 14 SATLL A

SATIMDO
arn 40011 %. B33 21 %. 1641 %
145 550121 %. E17:1% 5,641 %
1500 BUb=1%, LD +1 %, A+ Y
1610 rEra [ asse1, 2.6 11 )
1750 T 47911 %, 1611 % T
<80 7201 %, 4751 1611
JEILKD - BH. 21 %, A4 511 %, ERR N
pr T GL% | N
00 17518 1641% |
Fallis A5 7 1%, ERES E
am 32550 % 1611 % i
50 pacs A1 %, Fiss 1641% Pass
s 454 1%, JRA E %, 16t %
EEH LI 414 -1 ':ﬁ | 200 k1%, 3611 %
600 170:1m, AL, 1611
2w 1, fe1 %, PRI 3611

YALIDATION MEASUREMENT

The ITEE 51, 1528, ORT 65 Bolletin © and CEFIEC 622049 stndards state thal the system
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
apainst a liquid filled fla: phantom, with the phantom constructed as cutlined in the Sore mentioned
standards, Por the standanls, the dipole shall be positioned below the botam ol the phantsm, with

the dipole length centered and parallel wothe longest dimension of the flat phantom, with e wp
surlace ol the dipole at the described distance from the bottom swrface ol the phantom.

7.1

HEAD LIQUI MEASUREMBN

Fre:':':fznw Relativa permittreity (s} Conductivity (n) 5/m
reguired mieasured required measured
R{TH a4 e WHT
450 455 th A7 1 h
50 55K 0,80 15 %
] 475 4 & WAL e R
ang 41545 % DT L%
14al1 AL 45 1.20 45 %
] 1800 AlLA 14 L2315
1640 40215 % 13115%
1750 40,115 % L3715 %
LBI0 a0.0 15 % LAD15 ¥
1900 a0.0 15 % L4015 %
1850 40015 % LAD 15 %
2050 40,0 15 3 LAD S ¥
P T

Tz chexnmend shend aud by movasbned enepd e B e dy et withe
- . B e .

CERUER TS SR B
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FKel” AU 40 E 1454704

SATIMD

2103 L e ] 145 45%

230 -5 LET45%

2] A9 -6 PagS 18045 % 485

20 ELRGE 19625 % |
ET iEs-n 740454

4500 e 281 455 |

12 SAR MEASUREMENT RESULT WITH HEAD LIOTUID

fal

The TEEE Sud. 15328 and CEITEC 62209 standands state that the system validation measurcments
should produce the SAR values shown below (lor phantem thickness of 2 mm),. within the
uncerlainly for the system validation. Al SAR values are normalized w0 1 W lorward power. In
hracker. the measurad SAIWR is given with the used input power.

mnflwire

Phantim

Prohe

|iguis

[hgtane batween dipole center and liguid
Aran sean resplution

Ao Scan Reselurion

Fregquaeites

OPENSAR ¥4

AR 209 RAMTI
IR ERGIZE

Head Liguid Walues: eps’
100
dx=fmm:dv=fmin
du=Rimmidy=Rimidz=5mm
2450 MHz

T3

A0 s 173

Lt [rrwr | 20 :Bm
Liguid Temperature [ 2150
Lal: Temperatin 212
Lab Humidicy 15 %
PR 1 g SAR [W/fkg/W] 10 g SAR (W kg/ W]
fequired . mgasured [ reduired measired
El] 285 1494
450 458 .06
fan 1,49 1t
Bt 9.56 [ s:
00 10.9 | 799 [
1450 1 ' 16 '
1520 ns LG8
L1640 34.2 154
1750 364 123
1800 EL 201
1000 T 20,5
15850 A0.5 208
2000 411 221
2100 A3.6 259
2300 AB.7 23]

QTR E T

R e etear o SA T
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2450 52.4 53.60(5.35) | 23772 381
2600 55.3 M6
3000 E3.8 =7
3500 o1 | =

O i e & T

| et u 210 161 o 4
21w,
73 BODY LIQUID MEASUREMENT
Fre::lezncy Relativa permittivity (e} Conductivity (o) 5/m
feguired mieasiired reqiiired mer\ed_

A0 Fle15 % Q8015 %

HHI G215 % nE2 15 % ]
434 LETAEH 0,94 15 %

75 R5.515% 96 15 %

Ria G20 15 AT 15N |
L) 55045 % L0545 %

g5 IR 100G 5%

1454 G045 % 13015 %

141 EREL5 % Lapisx
1806} 3315% | 15215%

RLL 53.345% 15245% |
) 53345 % 15145% |
21 53.245% LE245 %
2450 52 T4E% PrEs | Losasx PASE
20LK} 52E45% 21635% |
300 52035 % | 273ss% |
3500 51145% 13L45% |
SR 4F0=10% 5M=10% |
5300 4E9=10% 542 =10%
S w7o0% | | ss1210%
Perga: B0
Tois hcumeni sbadd our Qe reveonkond dacey fiy il

L n b M nien prasrs il NATT
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300 48.5 £100% SESEI0%
S0 435£10% [ er7e10%
R00 432 100 % | em+i0%

[Salenre
[ Phartom
| I"I'\d‘-!r
| |E..I|.-| i

Ar resnlilion

'miu-sn:'\.- __

|I'IEII| pler
_Ii|:||_| '_||' sripralne
Ll:- Tempentiuse
I_.ah Hamidily

Foom Sean Kessluiinn

berween dipole cenier and liguid

T4 SARMEASUREMENT RESULT WITH BODY LICUITD

CH'EMSAR VA

AW AN SAMTI

SM R EPGI22

Body Liquid Walues: eps’ © 55,0 sigma @ .93
100 mm
dx=8rmmdy=8mrm
dv=8rmmdy=8ndz=Smm
2450 MHz

20 dBin

28

212

45 %

Bl ACK. 2406 14.5ATL A4

v 1 g SAR (g W] 10 & SAR /g
measured measured
2454 52,64 (527} 237312370
- =]
] I
T
e ﬂ{I;ﬁrﬁ. 4
o joc]
EEL
ETTR -‘—l—---— —
- T 6 ol
= _.b\- ! \l I T
il ¢ |
| b |
I; 1
T =
B i) | Tt | !
F I T T R IO - B S
Zirml

Peagrps 050
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8 LIST OF EQUIPMENT

Equipment

Summary Sheet

Ref: ACR240.4 TLFATILA

||:J|1cnﬁ & Cirrent  § ‘*-'-“ Eﬂllhﬁﬂﬂﬂ
%‘.riptin i w0 i'ul.irgtﬁqr[ﬂq: | _§ Ditesi’ B
S4M Phamtom Saimo SN-20/03-SAMT ESEE” N =l Eﬁ:ﬁd Mo el
COMOSAR TestBanch  Versiond N& ;‘;fq'ﬁ?eljd' B :‘;‘q':jﬁd' s
Metwark Analyzei erdE;.,id."'mM SM100132 G223 252016
Callpars Carvera CALIPER-Y 1202013 12/2018
Refererce Probe Sefimo EPG122 5M 1811 | 102013 12014
Mult meter | Keithley 2000 1188656 | 1202013 1272016
Signal Ganerator | Agitert E4430C MY 490705461 1212013 122018
pter | pavoraom | oo [crmeereecprort st
Pawer Metar HP E44184 US38261408 1202013 12/2016
Pawer Sensar HP ECP-E264 LS371B7460 1212013 1212016
—— e R e e
Lﬁm,ﬁsiﬁ‘;fni;‘f | Control Company 116619 Bi2012 82015

sl g shal ave B recrpdinced, areery W A o oy wang g (e ureien s on S TR
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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

iacws @ A
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laW™

a

08/12/14

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
Device Under Test
Device Type COMOSAR 2600 MHz REFERENCE DIPOLE |
Manufacturer e | Satimo :
Model [ SID2600
Serial Number i}l'ﬂ 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

Pn‘_L"t" 4/11

This document shall not be reproduced, except in full or in part, without the weitten approval af SATIMO.
The information contained herein is to be used only for the purpose for which it is submitted and is not to
be released in whole or part withour written approval af SATIMO
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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.
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6.1

SATIMO

| Frequency (MHz) [
2600

6.2

SAR REFERENCE DIPOLE CALIBRATION REPORT Ref: ACR.224.1.14.SATU.A

CALIBRATION MEASUREMENT RESULTS

RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency, MHz |

2540 2600 2620 2640 2660

2520

2560

S11,dB
W p
&0

45-

-B0-

Impedance |
1.30-2.3iQ

RL'(illirL‘Itlt‘lll (dB)
=20

Return Loss (dB) _

-31.53

N

RETURN LOSS AND IMPEDANCE IN BODY LIQUID

Frequency. MHz

2500 2520 2540 2560 2580 2600 2620 2640 2660 2680 2700

dB

si1,

40-
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

wal of SATIMO
d and is not to

Thix document shall not be reproduced, except in full or in part, without the written appre

T tained herein is to be used only for the purpose for which it is submitte
be released in whole or part without written approval af SATIMO),
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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%
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2100 39.8 45 % 1.49 45 %
2300 39.5 +5 % 1.67 5 %
2450 39.2 45 % 1.80 45 %
2600 39.0 45 % PASS 1.96 45 % PASS
3000 38.5 £5% 2.40 5%
3500 37.945% 2.9145%
7.2 SAR MEASUREMENT RESULT WITH HEAD LIQUID

All SAR values are normalized

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

to 1 W forward power. In

Software OPENSAR V4
_Phantom B SN 20/09 SAM71
Probe SN 18/11 EPG122
| Liguid Head Liquid Values: eps” : 39.0 sigma : 1.95

Area scan resolution

Distance between dipole center and liguid

10.0 mm

dx=8mm/dy=8mm

Zoon Scan Resolution

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

Frequency

2600 Mz

Input power

20 dBm

Liquid Temperature 21°C -
Lab Temperature 21°E —
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 3 8.49 i 535__ e
835 9.56 6.22
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 384 i = 20.1
1900 39.7 205
[ 1950 | 405 09 |
2000 41.1 211
2100 43.6 219
2300 a8.7 233
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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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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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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 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 (%0) 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 dE Mag 10dB/ Ref0dE Cal 1 Tret Smith Ref1U  Cal 1

211 I | s

10—

Gy Sten diahii Ryl dam Stop 833MHZ | ch1 Start 735 MHz Pur 0 dBm Stop 935 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 -
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

Tred dB Mag 10dB/ Ref0dB

511

Cal

Ch1  Start 735MHz
112003, 5:28 AM

Pwr 0 dBm

Stop 935 MHz

Trcl Smith Ref1U  Cal 1

a1

Ch1  Start 735MHz Fwr 0dEm Stop 935 MHz

112003, 5:30 AM
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Head 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -25.01 - 46.70 -
2015.08.26 -25.36 -1.74 47.72 1.02

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>

Head 1800MHz

e Tre1

Trc dEMag 10dBf RefOdB Cal

311

Chi

Ch1  Start 1.7 GHz Fwr 0 dBm

Stop 18 GHz

<&

Smith Ref1lU Cal

Fwr 0 dBm

Start 1.7 GHz Stop 1.9 GHz
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Body 1800MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -26.43 - 45.80 -
2015.08.26 -26.50 -1.60 45.60 -0.2

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
o Py
. - o, v
Tret Bl dEMag 1008/ Ref0dB  Cal | H s e
S14 o :
SN - .
B2 A0
7N
i d £
/ # %
L / /
!
f !
- ) ||
| o | 02
| |
L { | .
I'. L \
L 40— “. -.\. \
A
A h -
L \ W
K ‘\/
Ve
L T v

Ch1  Start 1.7 GHz FPwr 0 dBm Stop 19GHz

12003, 1:45 AM

Pwr 0 dBm Stop 1.9GHz

Chl Start 1.7 GHz
112003, 1:45 AWM
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Head 1900MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -23.44 - 55.40 -
2015.08.26 -23.79 -1.74 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

1 Trct Smith Ref1U Cal

51

s1

-B0

Ch1 Stan 1.8GHz Pwr 0 dBEm

Stop 2GHz Ch1 Start 1.8 GHz

Pwr 0 dEm

Stop 2GHz
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Body 1900MHz
Date of
Return Loss (dB) Delta (%0) 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>

1172003, 1:53 AM

Body 1900MHz
®
Tred dBMag 10dB/ Ref0dE  Cal A el ST 1
st s11 = { =
. el P i
I 3 - L
\// o —
L / Vel /k [
/ o \'\ N
/ f/ \\/ /i
: L L
| (o ,In: [05 ,J: %
! e A
| l ]‘. ll'\ \\ sl LA
Vo A\ ALY
4 A }// » | 54
\ NN s 7
I Y -
N,
&) {“ e 7( s
\\“K\_\___\_ I ?
- il ul ) - | Tewaghn G ke
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Head 2450MHz
Date of
Return Loss (dB) Delta (%0) 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
A ®
R Tred Smith Refill Ca 1
Trc dE Mag 10dB/ Ref0dE Cal 1
s
-40
GHz
Ch1  Start 235 GHz Pwr 0 dBm Stop 255 GHz
112003, 1:02 A
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Body 2450MHz
Date of
Return Loss (dB) Delta (%0) 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
> £
Tre1 dBMag 10dE/ RefOdE  Cal 1 Tret Smith Ref1U  Cal 1
11 s11 }
1
L.
-20= — —
-6D-
-7
Ch1  Start 235 GHz Pwr 0 dBm Stop 2.55 GHz Chl  Start 2.35GHz Pwr 0 dBm Stop 255 GHz
THHI0I:TNZAM 1112003, 103 AW

CCIC-SET/T-1 (00) Page 165 of 167




)

Report

No. SET2016-03233

Head 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -31.53 - 51.30 -
2015.08.26 -31.75 -4.94 50.99 -0.31

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
T
{293 B
ot 3
Trct Smith Ref1U Cal 1
Tre1 [ 0B Mag 10dB/ Ref0dB  Cal 1 o
e |
st | i
s . \
10 - S/ L '\\ -
' o S . P .
| / ' P A \
| - ; / / o RN
| / / oL
i / / "
| ,I 0 2 f 05 [
[ 1 |
L | | | \
|IIII ]'." I‘. \\y/"
i \ \\ N, & \\
4 " gt
| \\ i A IS
N
\ \\/ ~/
e N PN
. 04 Mg o ~
i ~, R“'ﬁ’——_——-” 2
R ! E
SR
Chl Start 25GHz Pwr 0dBm Stop 27 GHz Ch1 Start 25 GHz Pwr 0 dBm Stop 2.7 GHz

1712003, 1:08 AW 1712003, 1:09 AWM
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Body 2600MHz
Date of
Return Loss (dB) Delta (%0) Impedance | Delta(ohm)
Measurement
2014.08.28 -24.53 - 45.00 -
2015.08.26 -24.76 -5.16 46.23 1.23

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
B N
kg Trcd Seith  Ref1U  Cal 1
Trel dEMag 10dE/ Ref0dE  Cal 1
51
M
L 4p
10
-30
--a0
-50
-BD
=70
Ch1  Start 25GHz Pwr (O dBm Stop 27 GHz
Chi  Start 25GHz Pwr 0 dBm Stop 27 GHz Ll
112003, 1:13 AW
End of the Report
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