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SAR REFERENCE DIPOLE CALIBRATION REPORT
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equipment Manufacturer / ! Current Next Calibration
Description Model Idegisclchnion N Calibration Date Date
SAM Phantom MVG SN-20/09-SAM71 |Validated. No cal Validated. ~ No cal
required. required.
COMOSAR Test Bench Mmacy & ks Validated. Nocal  |Validated. ~ No call
required. required.
Network Analyzer | <09¢% SChWarz | gn100132 02/2013 02/2016
Calipers Carrera CALIPER-01 12/2013 12/2016
Reference Probe MVG EPG122 SN 18/11 10/2014 10/2015
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator Agilent E4438C MY49070581 12/2013 12/2016
’ Characterized prior to [Characterized prior to
Ampihisr Asthercomm SN 048 test. No cal required. |test. No cal required.
Power Meter HP E4418A US38261498 12/2013 12/2016
Power Sensor HP ECP-E26A US37181460 12/2013 12/2016
Gl Characterized prior to |Characterized prior to
SimmcBuGnt Copiar P £210-20 01388 test. No cal required. |test. No cal required.
Temperature and
Humidity Sensor Control Company 11-661-9 8/2012 8/2015
Page: 11/11

This document shall not be reproduced, except in full or in part, without the written approval of MVG.
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 without written approval of MVG.
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SATIMO
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-

SAR Reference Dipole Calibration Report

B

K

Ref: ACR.240.1.14 BATU.A

CCIC SOUTHERN ELECTRONIC PRODUCT
TESTING (SHENZHEN) CO., LTD
ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
TOWN
SHENZHEN, P.R. CHINA (IPOST CODE:518055)
SATIMO COMOSAR REFERENCE DIFOLE
FREQUENCY: 835 MHZ
SERIAL NO.: SN 0913 DIPOGS3S-217

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

Summonry;

This desumenr preserts the method and results feom an aceredited SAR reference dipole calibrglon
pecformed in SATIMO USA wsing the COMOSAR wst bench. Al calibration results are maccablz

L maebiunal metlogy insteledions,
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SATIMO

\—/ Report No. SET2015-18821

1 INTRODUCTION

This document conraing a sunumary of the requirements set forsh b the TEEE 1328, OET 63 Bulletin
Coand CEUIEC 6220% standards for reference Bpoles vsad for SAR messoarement system validations
and (he mewsurements that seere perfonmed o verily that the product complies with the fore

mentioned standards.

2 DEVICE UNDER TEST

Device Under Test
Device Tyvpe COMOSAR 833 MUz REFERENCE DIPOLE il
hanufacturer Sulima
Peduacliel slD835
Serial Banber BN 0413 DIPOCGTR33-21T
Froduet Condiion (new < used) wed

Acvearly calibration interval 18 recommended,

3 PRODUCT DESCRIPTION

il GEMERAL INFORMATION

Satmo’s COMOSAR Yalidation Dipoles are buill in accordance (o the IEEE 1328, OET 63 Bulletin
Cand CENTEC 62209 standards,  The product 15 designed Tor vae with the COMOSAR fesl bench
only.

l'*l E : g.!: | !
Al ELE R

Fipure 1 - Sorimse COMOSAR Palidarion Dipale

T oM A oy e i i B A or A it WO A TP e s o S
¥ T
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4 MEASUREMENT METHOD

The IEEE 1328 OFET 65 Bullatin O and CELTREC A220F sindands provide requirements for
reference dipoles vaed for swatem validation messurements. The lollowing mensurements weres
performed to verify thatl the prodoct complies with the fore mentioned standards.

4.1  RETURK 1.OSS RECHLITREMEN TS

The dipale used for SAR system validation measuremenrts and checks must have 5 return loss of =20
dld or setter. ‘The return loss measurcment shall be performed against o liguid filled flat phantom,
with the phantom consueted a5 oulined in the fre mentionesd standards.

47 MECHANICAL RTOUIREMERTS

The TEEE Sk 1528 and CEFIEC 62209 sandaeds specife the mechanical components and
dimensions ol the validation dipoles. with the dimmensions frequency and phantom shell thickness
dependent.  The COMOSAR test bench emplevs o 7 mm phantom shell thickness therefare the
dipales sald for use with the COMOSAR st bench comply with the requirements sel forth Tora 2
mun phantom shel] thickness,

5 MEASUREMENT UNCERTAINTY

Alluneemainrices listed below represent an expanded uncerlainty expressed at approsimately the 93%
confidence level using g coverape [eter al ko 2, traceable in the ITniematianally Accepted Guides i
Meazurement Lincertainty,

i1 RETURMN LOSS
The Inllowing uncertaintizs apply to the retrn loss measurement:
Fregquency hand Expanded Uncortainty on Return Loss

-GN He 0.1 dn

52 DIMENSION MEASUREMENT

Thae fsllowing unceriiniies apply o the dimension messuremnents,

Length (mm}) Expanded Uncertainty on Lensth

3 =300 0.0% mm

330 MALIDATION MEASUREME |

The zuidelines outlined in the [EEE 1528, OET 63 Bullatin O, CEKFLEC ENA0361 and CELTEC
62209 apandsrds  were followed W pencrae the messoement oneerlainty lor validation
MCASUECmEnts,

Scan Volume Emnurﬁad L peertainty
[g 203 %
g | 20.1 %%
Page: ¥

e st GAEE e e neemodonodd, e in S i par et e et seereed of 200,
S o HO b | b 4 b
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.1

i CATLIRRATHON MEASTUREMENT RESITLLTS

BETL BN LSS AND IRMPEDARCE IS ALY LI

Frequancy, BiHz 1
B 0 H WD 5A b

.45,

Leems il SR i wlilics  C ERSS

ol -
Fregueney (¥ Return Loss (dB) Reguiremend (d3) Impedance
833 -23.17 =2 S7.40-02i0
G2 RETURN LOSS AKD IMPEDANCE IN BODY LIOUID

Frequency, M-z
TE Tel 7D BDOD BXM  B40 B60 BED SO0 000 oS

TR S - e —

:‘:_{
70—
2 |
Frequency (MHz Heturn Loss (dB) Requirement (dB) Impedance
B33 -24050 -2 00350
6.3 MECHARICAL DIMENSIONS
Frequency Wk L mm hmm dmm
required measured required mecasurcd required measured
300 420041 %. 150012 %, £.35=1 %,
A5D 230041 %. 156.7 12 %. 63521 %,
750 176041 %, 130042 %, 53521 %,
835 161041 %, PASS ERE L%, FA55 146 £1 %, PASE

Page: 0/

e cewanent abad vant It repiidusead eeern M i o e gt withene fhe nelen appee! of s TG
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qo 148,041 K B39 -1%. 1411

1250 — EXELY 1611 %,

TH0 AN 1, S00=1%, 16 £1 %,

1640 el 4571, 16+ %,

1750 I 418-1%, 16tl% |

1807 | 720:1m 41721%, 36 £ 5,
T B0 1%, | 3esam 3.5 £1 %, )
T G631, 36521 % 15 £1 %,

2300 | aagaim 375zl % 3.5 £,

100 | atosie I8 3621 %,

2300 | ssgaim 6= % 16 £ 5,

RAED | stssim 30421 % 3.5 £1 5.
T e | aBsatw. ®/E1H | e

000 | arsatm /L=, 15 £1 %,

3500 | 37021 % A1, 36 £1 S,
| A0 | sa7=1wm A1 36+ 5.

T VALIDATION MEASUREMENT

The 1EEL Std. 1328, OET 63 Bulletin © and CEVIEC 02209 standards swate that the system
validation measurements must be performed vsing g reference dipole mecting the fore mentioned
return loss and mechanical dimension regquirements, The validation measurement must be perfonmed
against o lquid [llad Tal phontom, with the phantom constructed as outlined in the fore mentoned
standards. Per the standands, the dipode shall be positioned brzlovey the bottom of the phanoon, with
the dipale length centered and parallel to the lengest dimension of the flat phamtom, with the top
aurface of the dipole at the deseribed distanes from the bortom surface of the phantonm,

7.1 HEAD LIQUID MEASTTREMENT

FTEEIII.II-E':M? Relative permittivity 1.7 Conductivity [u] 5fm
requined measkred requined mieasured

o d53:z5% OBT 5%
450 4315:5% DETLh%
750 419:=5% DEILS %

i35 d15z5% PSS 0831z5% PASS
&0 415i5% 0.57 L0 %
1450 dI5:z5% 133:5%
1500 40425 % 123:£5%
1540 -1:: 2z5% 131:5%
1350 d01z5% 137z5%
i 1500 00 =5 % 141 25%
190g 100 5% 1AT=5%
1950 400 z5% 1A zh%
-EIJDCI D0 =5 % 147z5%

Poge. 777
S ot TN st e P d, e o fadl o o e, oinions e e anmeaal ar LKA

CCIC-SET/T-I (00) Page 99 of 157




Report No. SET2015-18821
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1o I0EL5% LdD15 %
200 | jassm o  LE7iE%
2450 I0745% LED4S %
2500 | 3mpsm LA615 %
3000 36,545 % 2405 K
3500 ITE45% 29145 %

7.2 SARMEASUREMENT BEESULT WIlH HEAD LIQL 1Y

The IBEE Std. 1328 and CELTEC 62209 standards state that the svsem validation measurements
should produce the SAR values shown beliew (for phantem thickness of 2 mmg, within the
uneertainty for the svatem validotion. ATl SAR wvalues ore normalived o | W foreard power, [n
hracker, the mensured SAR i= piven with the nsed inpur pooer.

[ Snftware CHEHEAR W4
| Phantom M BAMT
Proce = GM & EPGIEE
Ligpuid Hengl Ligguid Volues; eps” ; 42,3 sigmu - 1L.02
Distumey betoeen dipole center and Dol 15,00 mm
Are sean resolution de—Bmmidy=Emm
Locn Scan Resolition de—Bmmedy-8mide -Smm
Fresuenyy 835 MH=
Inpul prvwer B E
L,i|_||_|'i;,1 'I'e-.rn'p-er.nlurn o 214
Laib Tempera iy 21 °C
Lab Humedlily == a5 =

Fr'::;l'i"“ 1 @ SAR (W] 10 g SAR (W kg, W)

required mieasured required measured

a0 945 i ¥

LEL 454 ERE-

Tl BA7 333

75 055 0,77 {0 [ £.30(1.53|

wu 0.9 Rk

1254 ) 16

1506 dila L]

Tadl] 142 He

1750 1a.d 19.3

1800 134 0.1

latd 9.7 0.5

1950 4.5 0.9

2000 i1 P

2100 435 119

2300 4.7 3.3

Mo de

Tiew efcnonn! SRy Ry e reprnalioesr, PRLEEY 4 0 o am et nesthon e wealiee copein el S TG
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Kef: AUK.20L 12 550008

2450 524 24
2620 53,3 ELN ]
Incn Eid w7
éE-:IZI E7.1 5

i e o
e 1 [
Ldd s dibdrlEatataas

Zlwd

73

BODY LIOUID MEASUREMENT

"Er‘::f?“ Relative permibtiity [&) Canduethity [a] 5/m
reqquirad raasured requirarl measured
130 BL9t5% DEIE5 5%
00 SE215% DE2L53%
430 56.7 15 5% DS8:5% |
750 E5515% D35 £5 5
333 55245 % FASS DET 55 PAES
IR E50£55% LIS 5%
913 E5085% L0635 %
1430 £a055 | 0455
16100 E3E 45 H, 1D +E 5
| &O0 EEEPEL 152 45 %
| 20 ELE A 1spEE |
Won | sauess AT
2100 E3Z45% L B2 ES
2450 E27 54 LS R
200 E25E5 I16eRE
3000 S20 % ATAES %
3300 EL3:5 —_—
200 A0 +10% EEIEANES
i 3300 439 +10 % 542 +10%
400 18,7 +10% 553 H10%

Page: #117

¢l g RSN e 0 paRueR, P W Al ar e naen weinicnd i neriren ano aeg! af mA TN
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et AUR 2400 145400 A

55000 40,5210 % 365105
56 40,5 £10°% 577 =10 %
SR 402 :zi0% | BN 105

i Safwere

Phanzom

T4 SAR MEASUREMENT BESULT WITH BODY LIGLITT
| OPENSAR V4

| BN 209 5AMTI

Prome

_Ligaid

Arca scan Tesoution

_ Zoon Szan Resolution

| N &1 EPGI22
Body Liguid Values: eps’ @ 5. sigma 1 0.97
Dizance berwesn dipels center una ligeidd 50 mm

de=Rmmedy=8min

de=Rmr'dv=Bmdz=5mm

_ Frequeney B35 MMz
Input povwer 20 AR
_ Liguid Tempernture ]
_Lab Temperature: 2R
Lab Humidity 45 M
'r“:'qf'?"q 1. SR (W kg 10 g S8R (W kg/w]
L
measured ! messured
B35 10.31/1.03) ' &, 74 (L6

T
o | 5 H‘H""‘--.._

Mgz M

T decamenn sfeal! noe de repreakncanl, gospd madl ae e, oo

S iR iRl Gl KAV TR
o ' '

-'".‘-1.

s 43 BN IR L
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B LIST OF EGUIFMEN]

et ACK 40T T4 5ATTLA

Equipment Summary Sheet

q g o - ] L = = A " " v 3 = L . . i i g
B .:!. u‘iﬂ ment y  (phanufadurct A e e H{T‘u“niﬁ | Néxt Calibation,
. i N !] B :Lhi)ic& & 3 .!'I ! qﬂ. }-I:HI“D’]“ i1 iﬁ-ﬂﬂh . m
F e ., Waldaled Mocal  Maldaied  No cal
SaM Phantom Salirra SM-20009-2AM71 il iotifesd
g » Validated Nocal  Maldated  No cal
COMOSAR Tasgt Banch Wersion 3 MA reciiinad, aquired
Network Analyzer  100= S SEWAZ - gyygaqag 0202013 0272016
Calipers Carrara CALIPER-O1 122013 1272018
Refarenca Probe Satimc EPG122 5M 1811 | {02013 102014
Muttimeter Kazithlay 20030 1185646 122013 122016
Signal Ganerator Agilent 42380 MY4807 058" 122013 122018
Charactenzed prar to|Characterized price o
Agriplifier Aathercamm GM DE fest. No cal required. |fest. No cal required.
Fower Metar HF E44185 535261408 1202013 122016
Fawer Sansar HP ECF-E26A LI5371814580 1212013 1202016
S T i - - Characterzed priar fo|Characterized prior to
Diractional Coupler | Norda 42152 01383 taet Ma cal required |test. Mo cal raguired.
Tarmagsature ang o = i i
Humidity. Sensar Cartrgl Company 11-661-5 82012 B/2015
Heygee 1A
Y gt ket non e reevelnadl exeea Sil! e i e, """'l_l:*“' thy pridn appeieaal G AT
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SID1800 Dipole Calibration Certificate

SATIMO

The microwave vision company

SAR Reference Dipole Calibration Report

Ref: ACR.240.3.14.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: 1800 MHZ
SERIAL NO.: SN 09/13 DIP1G800-216

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

\‘\\‘ \15" M ’/'I

s\ 7

N N

= %

n‘ g Z

‘f,//}\%\\@ ACCREDITED
Hnln W Calinratia ——

/A
Poidyy o

stion CERT #2246<02

08/28/14

Summary:

This document presents the method and results from an accredited 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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Distribution : it
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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 CEI/IEC 622009 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 1800 MHz REFERENCE DIPOLE
Manufacturer Satimo

Model SID1800

Serial Number SN 09/13 DIP1G800-216

Product Condition (new / used) Used

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 CEIIEC 62209 standards. The product is designed for use with the COMOSAR test bench
only.

7
Figure 1 — Satimo COMOSAR Validation Dipole

Page: 4/11
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4 MEASUREMENT METHOD

The IEEE 1528, OET 65 Bulletin C and CEIIEC 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 constucted as outlined in the fore mentioned standards.

42 MECHANICAL REQUIREMENTS

The TIEEE 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 CEI/IEC
62209 standards were followed to generate the measurement uncertainty for validation

measurements.
Scan Volume Expanded Uncertainty
lg 203 %
10g 20.1 %
Page: 5/11
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6 CALIBRATION MEASUREMENT RESULTS

6.1 RETURN LOSS AND IMPEDANCE IN HEAD LIQUID

Frequency. MHz

1740

1760

1780

1800 1820 1840 1360

1900

Frequency (MHz)

Return Loss (dB)

Requirement (dB)

Impedance

1800

-25.01

-20

46.7Q +4.5 0

6.2 RETURN LOSS AND IMPEDANCE IN BODY LIQUID

11, dB

s

Frequency, MHz

1200 1820 1840 1360

1880

1900

-40- ? .
Frequency (MHz) Return Loss (dB) Requirement (dB) Impedance
1800 -26.43 -20 458Q+1.3jQ
6.3 MECHANICAL DIMENSIONS
Frequency MHz L mm h mm dmm
required measured required measured required measured
300 420.0 +1 %. 250.0 +1 %. 6.35 +1 %.
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 %. 3.611 %.

Page: 6/11
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900 149.0 +1 %. 83.3+1%. 3.611%.
1450 89.1+1 %. 51.7 21 %. 3.611%.
1500 80.5 1 %. 50.0 1 %. 3.6 1 %.
1640 79.0 21 %. 45.7 +1%. 3.6 41 %.
1750 75.2 1 %. 429 +1 %, 3.611%.
1800 72.0 £1 %. PASS 41.7 1 %. PASS 3.611%. PASS
1900 68.0 +1 %. 39.5 +1 %. 3.6 1 %.
1950 66.3 +1 %. 3851 %. 3.641%.
2000 64.5 1 %. 37.5+1 %. 3.6 +1%.
2100 61.0 £1 %. 35.7 £1 %. 3.6 1 %.
2300 55.5 +1 %. 3261 %. 3.6+1%.
2450 51.5 +1 %. 30.4 £1 %. 3.6+1%.
2600 48.5 +1 %. 28.8 +1 %. 3.6+1%.
3000 41511 %. 25.0 +1 %. 3.6+1%.
3500 37.0+1%. 26.4 +1 %. 3.6 £1%.
3700 34.7+1 %. 26.4 11 %. 3.6 £1 %.

7 VALIDATION MEASUREMENT

The IEEE Std. 1528, OET 65 Bulletin C and CEI/IEC 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

Frelgnl:{ezncy Relative permittivity (g,’) Conductivity (o) S/m
required measured required measured
300 45315 % 0.87+5%
450 43515 % 0.87 £+5 %
750 41.915% 0.8915%
835 41.515% 0.90 +5 %
900 41.5+5% 0.97 +5 %
1450 40.5+5% 1.20+5%
1500 404 £5 % 1.2345%
1640 40.2+5 % 1.311+5%
1750 40.1+5% 1.37+5%
1800 400+5% PASS 1.40+5% PASS
1900 400+5% 1.40+5%
1950 400+5% 1.40+5%
2000 40.0+5% 1405 %
Page: 7/11
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2100 39.8145% 1.49+5%
2300 39.5+5% 1.67 5%
2450 39.245% 1.80£5%
2600 39.045% 1.96 +5 %
3000 385+5% 24015 %
3500 37945% 2914+5%

7.2  SAR MEASUREMENT RESULT WITH HEAD LIQUID

The IEEE Std. 1528 and CEI/IEC 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 %
F’TA‘:Z""’ 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
900 10.9 6.99
1450 29 16
1500 30.5 16.8
1640 34.2 18.4
1750 36.4 19.3
1800 38.4 38.67 (3.87) 20.1 20.30 (2.03)
1900 359.7 205
1950 40.5 209
2000 41.1 233
2100 43.6 21.9
2300 48.7 23.3
Page: 8/11
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2450 52.4 24
2600 55.3 24.6
3000 63.8 25.7
3500 67.1 25

SAR Visuskuaton Giapicd inmfoce

Surface  Roeted inferuty

-3
@
}

5
| el
2 400-
& 30 \\
M@ jz k‘\"‘*-‘
053, | Tt {
| " % [ Vi 4 0 8 10 12 l;l,':“sj 1820 22 24 26 28 30
7.3 BODY LIQUID MEASUREMENT
Frel:'ﬂu:zﬂcy Relative permittivity (g,) Conductivity () S/m
required measured required measured

150 61.9+5% 0.80£5%

300 58.2 45 % 0.92 5%

450 56.7 5% 0.9445%

750 55.5 45 % 0.96 5 %

835 55.245% 0.97 5%

900 55.045 % 1.05 +5 %

915 55045 % 1.06 £5 %

1450 54.0 +5 % 13045 %

1610 53.845% 1.40 £5 %

1800 53315% PASS 1.525% PASS

1900 53.3+5% 1.5245%

2000 53.3%5% 1.525%

2100 53.215% 1.6215%

2450 52.745% 1.95 %5 %

2600 52,545 % 2.16 t5%

3000 52.0+5% 2.7345%

3500 51.315% 3.3145%

5200 49.0 +10 % 530%10%

5300 48.9+10% 542410 %

5400 48.7110% 5.53+10 %

This dec

B

¥ i
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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 %

7.4  SAR MEASUREMENT RESULT WITH BODY LIQUID

Software OPENSAR V4

Phantom SN 20/09 SAM71

Probe SN 18/11 EPG122

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

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

Frequency 1800 MHz
Input power 20 dBm
Liquid Temperature 21:°C
Lab Temperature 21.°C
Lab Humidity 45 %
F'E:n‘:fl"“’ 18 SAR (W/kg/W) 10 g SAR (W/kg/W)
measured measured
1800 40.07 (4.01) 21.27 (2.13)

— SAR Vmusknaiion Graghac Inimiace

Surlace Radated Intenty
150~

Zoom InDut ‘

649~
6.00 \\
5.00-—
Gl \\
§4na ]
% 200
&
200
[Py
-
065-, = )
2 4 8 10 12 14 16 18 20 22 24 26 28 30
Z (mm)
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8 LIST OF EQUIPMENT

Equipment Summary Sheet

Equi;tm?nt ' .Mnufactumr! 1denﬁficaﬁon N : ._C_urrgntf _ i NextClibmtmn
~ Description ~ Model _ Calibration Date |  Date
SAM Phantom Satimo SN-20/09-SAM71 :f(‘q':ﬂfézd No cal :ﬁ:'ﬂf‘:ﬁd No cal
COMOSAR Test Bench|  Version 3 NA :g:ﬂféﬁd Reoroal ?’;}[ﬂ’.?éﬁd No caf]
Network Analyzer | rnode Z&Vi‘:hwa” SN100132 02/2013 02/2016
Calipers Carrera CALIPER-01 12/2013 12/2016
Reference Probe Satimo EPG122 SN 18/11 10/2013 10/2014
Multimeter Keithley 2000 1188656 12/2013 12/2016
Signal Generator Agilent E4438C MY49070581 12/2013 12/2016
motr | Aaeronm | onoie | chameereedror e
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 ?eg?raﬁfggf’fegﬂﬁ’eé° f;';fraﬁgez;ffegﬁﬁgg’
L‘fﬁ;@tg:nigf Control Company 11-661-9 8/2012 8/2015

Page: 11/11
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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 09/13 DIPIGR00-218

Calibrated at SATIMO LS
2105 Rarrett Park Dr. - Kennesaw, GA 30144

,.

L
Y ey
N )
SN
e A ﬂ:!
R ik
%7~ [AcceEBiTeD)
N LT T d Cm T CRET miel]
08/28/14
BRI
This ducuiner | presents the mathod and resalis Grom an secredited SAR reference dipote catibeaton
performed in SATIVO USA using the COMOSAR test bench. All calibeaticn resudts 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
and CENIEC 62209 standards for reference dipoles wsed for SAR measurement syalern validanons
and the messurements that were performed to werify that the product complies with the fore

mantioned standurds,

2 DEVICE UNDER TEST
Device Under Test
Device Type [ COMOSAR 1900 MHz REFERENCE DIPOLE
Manufacturar Satime
Ied gacde] STTHE MY
Serinl Mumbser | ST TMPTG900-21 8 ]
Product Condition (new ¢ used) Lized

Acyearly calibration interval is recommended.

3 PRODLCT DESCRIFTION

31 GEWERAL INFORMATION

Satimo’s COMOSAR Validatien Dipoles wre built in seeordance o the TEEE 1328, OET 63 Bulletin
Coand CELIEC 62209 standards. The produet is designed for use with the COMOSAR st bench
onlv,

i e T T Tl T |
29 EFEERETS L
Figure 1 - Saigmn COMOSAR Validation Dipele

= W

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 © wnd CLEUVIEC 62200 sturdards provide requircmonts to
reference dipeles used Tor syatem validation measurements,  The following measurements were
perfommed o veritfy that the product complies with the fore mentioned standasds.

4.1 BETLURM LOSS RECUIIRCMENTS

The dipole used for SAR svstem validation measurenents wod checks must have o retun loss of -20
dBoar hetter. The retum loss measarement shall be pecformed against a liguid HHed Tat phantom,
with the phantomn constucted ws vutlined in the fore menticned stardards.

1.2 MECHAMNICAL REQUIREMENTS

The IEEE 5w, 1325 and CEIEC 62209 standasds specily e mechanical compenents and
cimensions of the velidation dipales, with the dimensions frequeney and phantom shall thickness
depzindent,  The COMOSAR fest beoch emplevs o 2 mm phuntom shell thickness thercfore the
dipeles socd for use with G COMOSAK 1e3r bench comply with the requirements set farth for a2
o pliantean shell Ciickness,

§ MEASUREMENT LACERTAINTY

All unzertarntics hated belosy represent an expandsd unserainty expressed ar approsiniately the 93%
canlidznee level gsine a covernpe Gctor ol b 20 traceable w the Infemationally Accepted CGuides to
Mlzaswremant Hincertainm.

%1 RETURK LOSS

Thie Jallowing wncerluniies apply to the retum loss measarement:

Frequency band Expunded Uncertainty on Retorn Loss
4A0-6000MEHe I 1.l di

32 DIMENSION MEASUREMENT

The Tollewing uncerlwintics apply io the dimension measurcments;

| Length {mnim ) Lxpanded Uncertainty on Length

| 1300 0% mm

523 MALIDATION MEASLIREMEMT

The guidalines outlined in the IEEE [528, OET 83 Bulletin C, CENBLEC ENS0361 and {CENEC
62200 atendards were follewec o gencrare the measurerment  uvncerlainty  for validation

[EasurE s,
Scan Yolume Fxpanded Uncertainty
e 203 95
Mg 0.0
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[ ATR 20000 LLEAT, A

6  CALIBRATION MEASUREMENT RFESULTS

] RETURMN LOSS AND IMPEDRANCE D5 TICAD LIOUTD

mequancy Mis

0 THED 1D T

| FPreguency l_..'l"]lll.:l hRelurn Loss (dl3) Hequirﬂmemﬁm o |

1880 TR0 184 1B4AB 19ED 15E0 !Hﬁ'.-'l

Lmipedanes

1904 -23.44 20

i, RETURN TOSS ANT IMPEDANCE [N BODY LIOULD

Frequaney, M-z

i DEE  TERD THD S0 1S40 TED  THED

e

fad0+ 5310

200

Frequency (MILe) Heturn Loss {dH]_. i Requircmeni {11}

Impedance

I -27.36 B 2

3 MECHAMICAL DIMENSIONS

1 siin-44j0

Frequericy Mz Lmm I i dmm
requined measJred requlred (GRS required measured
e QI 21 % 0041 % 63511 5.
451 20zl % pLE S B LELRIE
EE 1h:0 1%, 0=l % Labll i
535 | 10zl HEH-1H 15=1%.
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1Ty wanm | LR TEH .
1451 EERESE R i e G %
1400 RIS LL%. ELDLIE. 1E=1%. |
160 T wsle | 1621
17 752 1%. 109 :1% 1E=1%.
L JA0zL® 1LT=1l% 16zl %,
] FAO=1% EASL 9.5 21 K. L H+ E. PALE
1951 LA T1H 1556118, 3Ll %,

| zow EAE=1 % ITE# H. 3EL %,
2196 BLALLE 5.7 LLE T T
2300 LREH & 36+ % JEL%.
4L | 1541 % _?.'I.-l LN AEFLEL
#E00 st marw | 2615
ac0o A5 15 ELA T 16-1%

. 3500 IA=1k. AL 16=1% ]
m 3I-1% wa-im | 1621% |

-
h

71 HEAD DTN MEASUREMENT

VALIDATTON MEASUREMENT

Tae ILEL 8id, 1528, OFT 63 Bulletin C and CEFIEC 62209 swmluds state that e system
yalidation measurcments must be pertormed using a reference dipole maeting the fore mentivned
rerurn loss and mechanica) dimension requirements, The validation measorement must be performed
wpainsd @ liguid filled el phantom, with the phantem constrocled as cotlined in the tore mentioned
grandards.  Per the slandaeds, the dipale shall be positivoed below the botiom of the phantum, with
the dipole length centered and paralle] to the Jongest dimension ol the T phantom, with the top
surface of the dipels al the deseribzd distance trom the bottom surface of the phantom.

Hb:":'l":"w Ielative permittivity (7' Canductisity [a} 5fm
. requirad mieasured reGuired measdred

300 453455 OB7T45 5%

ELH 23.41h % B (LHT 4B %

sl A15 45K LRI

f3as qlEiE'% 0.00i5 % |

H0 L5585 % LEMZ % ]

1450 A5 2% 130 =5%
] L=00) a0d =5 % L25tHh |

i N3 =55 13145 % | N
[ 1751 qi1iL ks 12712 %

1800 R LR i LAT +5 5

1300 20,015 % FASS 1401h FASS

o | ALDSE 14045 %

2000 -ITI:.LIJ.'J"{_ 1.a0Es %
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Bl At 20 19 3]0 &

SATIMOD
#1405 _=\-’|.H 5 % 1A% 15 %
P 19515 % | tér=s
Mn0 245 % LiD=%
Fhlll 4.1 l'J-';I lub="%
020 IR AR Tan=w |
ELHis ArEIn kR 251=%

72

SAR WMEASURERENT RESULT WITILHEAD LIQUID

e TEEE S0l 1528 and CLETRC 6220% sandards stare thar the system walidation. measurements
should prosluce fhe SAR walues shown helow [for phantom thickness of 1 mm), within the
miccrtaingy for the svstem validabion. ALl SAR values are pennalied o | W forwvasd power, Lic
bravket. the mensured SAR iz given with the usad input poawer,

Sarllwans
Plutribuic
b

Liquid_

OPPMNSAR ¥4

i Walies: ey’

2410 sigmia s 1472

| DCstans betwoia dipole ceoner aid Tiquid
Arta SEiu (Es0uton

100 mm

i “Erarvily-Hnm

| Zoza Scan Resalurion d=Rrrvicy=Hond e
Fregoercy 1400 K
Ingut pawer T i
Liguid Tempesmare 11
Lah Tamperarne 3] %
I nh Hrrn 15 %
s LSAR WMWY |10 g SRR (Wl W)
required . rmeasrad ! reqquired meszured
oo 285 lT 1
_iﬁl'. 3.5 I 3.0
Tak 445 R
RI5 AR 5ad
LW .y I L.as
1450 28 1E
s 2.5 | 1b.d
1640 34,2 1.4
1750 304 104
1800 384 .
men At AT L0 dE ELED 2.1
1550 al.h 2.5
2000 41 2]
100 I EER .:.'.:-.*r_
4300 . ¢ 21.3

Pame K50
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2250 574 k|
1500 £5.3 2L
00 &30 263
] Ll 75

7.3 BODY LIQUID MEASUREMENT

Fw:;l'i"“ Relative parmnittivity r,’] Conductivity () Sm
required . measured required maasuran

150 B1.9 5 5% QD25 %

M) LHIAE % 007 %5 4%
_W S0 LS % 0.4 45 %

Tal SRS 096 25 4

B35 AR 0,07 46 &

QM 5045 % 1-.-:-1'. W

9145 55045 %, | 516 +5 %

1450 LR 13045 %

L&10 RS 14045 %

T#00b 531250 1521534 ]

(1] SA3=S PSS 15245% PASE

Al FL3=5%

2140 5RI54%

450 BLT =5

20 5L5=5% 1Lz |

ETI0TT] EAO-E, 1Ti=0 %

3500 :-1.3: % 2315w |
_."‘3'::'“ L0,0 0% 010y

5300 4.4 110% 547 +10%,

3400 A0 L0 CLERS L3

P 3040

be pelam ol i wide ov mar

W T Oy
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SA00 EEE TS LY =45 11l
.T‘

SN0 a8.5 10 % ST
2800 | A2 ELL % hII L0 E

T4 SAR MEASURCMEMT RESLLT WITHT RO LIGILIL

Anlware OPEMEAR v

Pt SM 0L 5AMT

ok S OIET] RINGTAZE

1iguid Moncle [ icw e Walucd: epa’ 1 342 sigma: L3
| I¥istanice beswesn diil woibe ai'ed ligquid L4l mm B

A st resalution de=Ermde=S |
[ Bean Resehulion ) =4y =dnedz—3mm ]

Frequency 1910 hdH 2
ﬂm e 11 L Han

Ligquid Temaerlare [ 20 ]
" Lok Temperun: 21 °C ) ]

Lk Thuaridizx 45 %

FHpIReY 1 g SR [l 103 SAR (W E/W]
R asuTEd mieasuned

1o ANEL 4 08! | T 1212

Puge! (075

CCIC-SET/T-I (00) Page 124 of 157




Report No. SET2015-18821

AR REFERENCE DIPOLE CALIBRATION KEPORT el AL LLERTH A

SATIMD

5§ LIST OF CQUIMMENT

Equipment Summary Shest

Next @alihrtion
’ Calj . Date
[ Ay Vaidated. Nocal  alidated. Mo cal
2AM Phantom Sabmo SH-200E-SAMT sy tequir&rj
COMOSAR Tesl Bench vergior N Velideted. -Mo'el - Wellidaler -hio sl
reguind required,
Nelwork Aralyzer | 007 2 S SN100132 220013 ealE
Calipers Zamsa CALIPER-01 12203 TER0E
Referznce Probe Safimin EPGE12E SN 1811 e e 102014
Wultimater Feithley 2000 1183856 1B 12N
Slgnal Lenerazor agilent E44345L0 NIAHOTGRE 1272013 1202016
: . Characienzed grior to Characterized pricr ta
nlls SN
RpHRbr ARLE iR ARl RAg tast Nocalregured. fest Mo cal reniind
Powar eter HP Edd134 LIS3aE51 408 1452013 1202016
P Sensor HP ECP-EZR8 LIEITIET460 122013 122016
i p ; - Characterized prior ko Enaracterlze-:'l'prlnrm
Directions] Couplar Parda 4216-20 01385 1es1 No el required. |8est, No cal required
Termperaturs and . it . FriL
Hmidity Sensor Conral Cempany 11 861.& e Wb aias
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: i_" E_'..--_ ts SAR Reference Dipole Calibration Report

e
ﬂ 4 -
- -i-_ﬁ‘ﬁ.iyﬂ "
&
M
L]

8
| xﬁﬂ ¥ - Ref: ACR.240.6.14.8ATU.A
gfg | S i
CEE.
b il R B A
e
b 0
i tﬁ”. CCIC SOUTHERN ELECTRONIC PRODUCT
| el T -y
PR TESTING (SHENZHEN) CO., LTD
i § § | ELECTRONIC TESTING BUILDING, SHAHE ROAD, XILI
-_:F'E 'E'-'iﬁ‘ TOWN
;‘%i;i- SHENZHEN, P.R. CHINA (POST CODE:518055)
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SATIMIO

1 INTRODUCTION

This document containg a sunumary of the requirements set forth by the IEEE 1328, OF 1 65 Bulletin
Cand CEVIEC 62204 standards for referenee dipoles used for SAR messurement system validedons
and the measurements that were perlformed oowverily that the prodoct complies with the fore

mienlioned stangdards,

2 DEVICE UNDER TEST

Device Under Test

Device Tvpe | COMOSAR 2450 M11x REFTRENCE DIFOLE
Manutacturer | Satimo
Model | §1D2450
Serinl Nurmher SN (19i13 DIP2CL50-220

Product Condition [new / :13;‘.:]_] _ 1150 -

A yearly calibration interval is recommended

4 PRODUCT DESCRIFTION

il GENERAT INFORMATION

Satima’s COMOSAR Yalidation Dipales are built in accordaince to the IEEER 1528, OF T 65 Bulletin
Coand CELIRC 2209 standards,  The produet 18 designed for ese with the COMOSAR test bench
only,
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Figure 1 - Satimo COMOSAR ) m'r:l'u."rrir J'Jr,JrJ.L
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4 MEASUREMENT METHOMD

The IEEE 1528 OEL 03 Bulletin © and CELITEC 62709 siandarcds provade requirements Tor
reference dipoles vsed for system vabdation messurements. The fllowing measuremenls were
performed to verify fthat the product complies with the fore mentioned standands.

41 RETURM LOES RECUHREMERNTS

The dipole used for SAIL system validation measurements and checks must have a return loss of =24
dl3 o better. The return [oss measurement shall be performed againat a liquid Glled flar phantom,
with the phamom constuctad gs oulined in the fore mentioned seanduands,

4.2 MECHANICAL EEOUIREMENTS

The IEEE Sl 1338 and CEVIEC 62209 standards specify the mechanical components and
dimensions al” the validation dipoles, wita the dimensions frequency and phantom shell thickness
dependent.  The COMUSAR test beneh employs o 2 mm phantom shell thickness therefore the
dipalzs aold for wse with the COMOSAR st hench comply with the reguirementys se forth fora 2
mm phantom shell thickness,

5 MEASUREMENT UNCERTAINTY

Al nnecrtainties listed below represent an expanded inceraingy expressed at approximately the 95%
confidenee level using a coverape Tcor ol k2, traceable o te Intermationally Accepred Guides o
Memsurerment Uneerainty,

51 RETLRM LOSS

The tollowing uncertainties apply o the refurn loss measuremant:

Frequency band Fxpanded Uncertainty on Return Lass

SO0-GO00MT T {11 dR

5.2 DIMENSION MEASUREMENT

Tl Gollunsinne uneeriainties apply w2 dimeesion mesu e,

Length {mm) . Expanded Uncertainty on Lengih
i 3 - 30 .05 mm

53 NALIDATION MEASUREMENT

‘The uidelines outlined in the [ERE 1528, OFT 65 Bulletin C, CENMELEC ENANGa1 and CELTEC
G300 standards were  (ollowed o penerate the messurement  uneertainty  lor o validation

measuTeEmenls,
Scan Volnme Expanded Lincertainty
la 03
1g 201 %y
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6 CALIBRATION MEASUREMENT RESULTS
.l RETHEN [OSS ANTH IMPEDANCE TN HTAD TICTID
Frewuency. ki l
I35 M0 2410 AP MeN MED 500 73D Ei‘S-lfl
|
|
- 20 |
- .
Ly S i
B
$ib T
(A 1
e T e T A T T (R
Frequeney (MHz) Return Loss (0B} Reguirement (dB) Impedance
2450 =27.30 =21) §1.78+350
6.2 RETURK LOSS AND IMPEDARCE I BODY [IQLIL
Frerzsmncy, MiHr J
RN FIAE MDD RN M40 MED MAD F5DO 2R3N G
|
i |
m i
" . —
&
-
-4
Frequency (MHz) Return Loss (dB) Reguirement (diF) Impedance
2450 -27.56 -2 54304090
6.3 MECTIANICAL DIMTNSIONS
Fraquency hHz Lmim b mirm i min I
required measured required maasured requirad mipasurad
00 420221 %, 250021 . . £.A511 %
450 190.2=1%. 1667 =1 . . EAS K1 W
TEO 176.2=1 % 10000 =1 %, EAS 11 %
B 161221 M. BIE11% ALt M
Parar 6751
."l:u:r.'-::'l"l.-u' il nuy h: ":-'.'V-":.-.'.'-::'-'.'._e-c'-.','.' [T .‘é.'."_-.-"u.' [ -|||'.'.'\:'f.'.' e e apeeed of AT
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Bl A 24000 14 5ATL A

SATIMIO
arn 40011 %, B33:1%. 164 %
1450 50121 % 517 51% 3.6 £1 %
1500 Bubz1 %, LB +1 %, EXES RS
1510 T EL and 26 4 )
1750 T 47911 %, 1611 % T
<80 2041 %, 417 11 % 16l %
=KD - BH. 21 %, 4511 %, ERVEN
p 30551 %, 1GL1% | N
a0 7518 16H1% |
Falls A5 7 1%, ERVRS I E
B 32511 % 1611 % i
51 pRgs 304:1%, Fiss G111 % Pass
s 454 1%, FRA E1 % 16 11 %
EH I 41.4 -1 ':ﬁ | 200 r1%, IGL1 Y
2600 1701, A1, 1611%
L 14,411 %, 2.4 %, 611K

.l

YALIDATION MEASUREMENT

The ITET Sl 1528, ORT 65 Bulletn C and CEFIEC 62209 stndonds stale thal the syslem
validation measurements must be pertormed vsing 2 reference dipole meerting the fors mentioned
seturn loss and mechanical dimension requirements, The validation measurement must be performed
apainst a liquid filled flar phantom, with the phantom constructed gz cutlined in the Sore mentioned
standards, Por the stndards, the dipole shall be positioned belowe the botam ol the phantsm, with
the dipole length centered and parallel 1o the longest dimension of the [Tal phantom, weath the wp
surlace ol the dipole at the described distance from the bottom surface of the phantom.

HEAD LIQUID MEASUBEMEN

Fre:':':znw Raelativa permittreity (s} Conductivity (o) 5/m
required mieasured required measured
= {TH a4 Ma WHF Vad
451 43,5 th A7 ke
50 PRTe 08015 %
e 415 ta WL Ve R
aog 41545 % D97 R
4.l ALLL 45 % 12045 %
] 1800 a4 14 123 15%
1640 a0z 15 % 1.3115%
1750 40115 % LIAT15%
LBI0 A0.0015 % LAD15 %
1900 A0.015 % LADIE %
1850 40,0015 % LAD1S %
2050 A0,0 15 3 LADS ¥
Paprey T

Tz cexnmend shen’ aed b v ernep (iR R er i o wit
- ' ' e oL e | -

e e eyt 54 0
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210 InE=E 1,4545%
b=l AL L L, TRFALY,
M ehn PaSS (EELS 3 A5
2l ALACE 19645% |
10 Ak G =, FREETY
LRI TETHE 201 409 |

12 SAR MEASUREMENT RESULT WITH HEAD LIQUID

The TEEF Sud. 1328 and CELTEC 62209 standards siate that tha sysiem validation messurcments
should prodoce he SAR values shown belw (Tor phantom thickness of 2 mm), within the
uncerlainty for the systermn validation. Al SALR values are nommalized 1w 1 W [orward power. Tn
hracker. the measured SAIR is given with the used input power.,

~ifiware CH'ENSAR VY
Phantrn AN 2009 BAMTI
Prohe EMOIR ) EPRGL2R
Liguis Nead Liquid Values: eps’ - 390 sigrea s 173
[Hstanes batween dipole conter and liguid 10,0 v
Araa sean resslution du=kmmdv=Rimmn
Ao Sean Reaslution du=Rmmidv=fimidz=5mm
Frequency [ 2430 M
Titgi rrwr | 20 £Bm
Liguid Termperature [ 21°€
Lal: Temperatarg b,
Lak Humidiny 13 %0
Fracuency
e 1 g SAR [W/kgW) 10 g SAR (W kg, W)
fegiiired mieasuied Fequired measuwed
Bl ] 105 1494
4l 458 106
fald 1.49 etz
g3t .56 2.2
500 1n.g | | 499
1450 19 e
1500 s 168
LEAD 4.2 1E.4
1750 364 193
1800 A 201
1530 nT 20.5
1550 A0S 205
200 411 221
2100 A3.6 bl |
230 AB.7 23]
Pu‘.l;'.:. &N

LT R TO TSR TR T ]
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2450 52.4 £3.60(5.35) o
2600 553 246
3000 B3E 5.7
3500 B7.1 .}..5

O—=r

BODY LIOUID MEASUREMENT
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Bl AR 240 614 5ATL &

T e uvunsni Al nn e repvenkaond. dicen

FFE:.:.::IE:HL‘&' Ralativa permittivity (e} Conductivity (o) 5/m
fegiired fieasiifed fEquired
130 BlOt5 % QA0 15 %
JH) GHEGH OAT 15 H
454 SE.T AR 0.9415%
75 RR.515% (L9615 %
Ria G015 AT 15N
L] LEOIEY LOGIEY
415 U R 10615 %
1450 SHDL5K 11015 %
141 E3E45% Lapin%
180 53345% L315%
[ WK} 53335% L5215% |
0K 53345 % 15145% |
2106 53.235% Le2s5% |
2450 52745 % PASS L5 45 %
20LRY FIEREH 21635% |
R 52035 % 273es% |
3500} 513 15 % 13L45%
K 40 zI0% 330 =10 %
53000 183 =10% 542:z10%
SR wrz0% | Easl0%
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SE00

432 +10 %

R
[ Phirtom
| I"I'\d‘-!r
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betwesn dipole center and liquid
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[ Frequency
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T4 SARMEASUREMENT RESULT WITH BODY LIOUID

COMEMSAR VA

SR SAMTI
SR EPGE22

Body Liquid Values: eps’ © 550 siga @ [ .93
100 mm
dx=8rmdy=8mrm
du=8rmm/dy=8ndz=2mm
2450 MHz

20 dHin

210

2170

45 %

i 12 5AR (W kgAY 10 & SAR Wik
measured measured
24540 52 B4 (5 A7) 2173237
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Metwark Analyzei RhudE;{.iﬂ'wmz SM1001 32 L2223 252016
Callpers Carrera CALIPER-Y 1212013 12/2018
Refererce Probe Sefimo EPE122 5N 1811 | 102013 102014
Mult meter | Keithley 2000 1188E56 | 1202013 1272016
Signal Ganerator | Agitert E44300C MY 480705461 1212013 122018
ot | pamro | shosr__[Guoanret o G
Power Metar HP E44184 US38261458 1202013 12/2016
Powet Sensar HP ECP-E284 US37T167460 1212013 1212016
Directional Coupier | Marda 4216-20 01386 ?E:?raﬁf;ﬁf’feﬁﬂfgf ﬁfmﬁg‘g‘;fism‘é?
T Sonan, | Control Company 116619 B2012 82015
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